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SUMMARY 

This is a practical book for mill personnel; its main subjects are: wood 
(general knowledge), veneer logs (storage, sawing, debarking, and heating), 
veneer characteristics, veneer knives, lathes, stay-logs, slicers, peeling 
problems and corrective measures, veneer yield, waste utilization and, finally, 
quality control. References to other publications in those fields are given. 

RESUME 

Ce livre pratique est ecrit pour le personnel des usines; ses sujets prin-
cipaux sont: le bois ( connaissance essentielle) , les billes ( entreposage, 
sciage, ecor<;age et chauffage), caracteristiques des placages, couteaux de 
derouleuses, derouleuses, barre de semi-deroulage, trancheuses, de 
deroulage et leur solution, rendement en placage, utilisation des dechets et, 
finalement, controle de la qualite. Des references sont donnees sur les divers 
sujets traites. 
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INTRODUCTION 

In the last thirty years many articles and research papers have been pub-
lished throughout the world in the field of veneer production technology. 
Although each publication has its value, they are so numerous and dispersed 
that their utility to practical men in veneer mills is seriously reduced. 

This manual brings this information together in a condensed form suitable 
for use by machine operators, supervisors and managers. It is prepared es-
pecially for the mills of eastern Canada, nevertheless many references are 
made to western species and production practices. 

Those persons wanting to study particular aspects of veneer production in 
greater detail can refer to the reports listed in the "Reference" section at 
the end of each chapter. Many of these are available from the Canadian and 
U.S. Forest Products Laboratories (see addresses in Appendix 4). 

This "Veneer Cutting Manual" is the first of a set of two by the same 
author. The second volume is entitled "Veneer Drying Manual 11 • Both volumes 
are available in French. 
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CHAPTER 1 
BASIC KNOWLEDGE ABOUT CANADIAN WOODS 

1.1 Species 

All Canadian trees fall into one of two classes: 

- the softwoods (or needle-leaved trees, or coniferous trees); for example: 
pine, spruce 

-the hardwoods (or broadleaved, or deciduous trees); for example: birch, 
poplar. 

The conunercial species are listed in alphabetical order in Appendix 5. 
The names are those which have been adopted by the Canadian Forestry Service. 
The Latin botanical names are scientific and international7 thev are followed 
by the name or initials of the botanist who identified the species. More in-
formation on Canadian trees and woods can be found in references 1.3 and 4 of 
this chapter. 

1.2 Physical and Mechanical Properties 

The wood of each species has certain physical and mechanical properties of 
its own which make it different from the others. The main properties, as far 
as veneer and plywood production is concerned are: specific gravity, moisture 
content, shrinkage, strength and hardness (see Table 1). 

a. Basic specific gravity (or density) 

This is the ratio of the weight of oven-dry wood to the weight of an equal 
volume of water. For example: Oak density is recorded as 0. 66. This 
indicates that the wood is 66% as heavy as water, whereas 1. 00 (this is 
the case for some tropical species) means that the wood is as heavy as 
water. As a general rule an increase in specific gravity is accompanied 
by an increase in strength (tensile, compressive) and hardness. 

b. Moisture content 

The moisture content (MC) is the ratio of the weight of water contained in 
the wood to the weight of the oven-dry (OD) wood. For example: if a piece 
of wood weighs 2 pounds (1 kg) when green and 1 (0.5 kg) pound when 
oven-dry, the difference (1 pound; 0.5 kg) is the weight of water in the 
wood. The ratio of this water (1 pound; 0.5 kg) to the OD wood is 1/1=1. 
Therefore the MC of this piece of wood is 1 or 100 percent. The MC of 
very wet material, such as wetwood pockets in white pine, can range up to 
150 or even 200 percent. The subject of moisture content is treated in 
detail in the Eastern Forest Products Laboratory's (EFPL) Veneer Drying 
Manual ( 2). 

3 



Chapter 1 

c. Shrinkage across the grain 

When wood dries it shrinks across the grain. Shrinkage starts when the 
MC of green wood has gone down to 25 to 30 it continues at a 
constant rate until the wood is oven-dry. Total shrinkage across the grain 
from green to oven-dry is about 5 to 10 percent: this means that a 10-inch 
(25 em) wide board will shrink 1/2 to 1 inch (1.3 to 2.5 em). Shrinkage 
along the grain is almost nil. 

d. Strength (static bending) 

A standard procedure to determine strength along the grain is to apply an 
increasing load on the center of a beam supported at both ends. This is 
calle9 the static bending test. The stresses given in Table 1 under 
"static bending" are the ones acting in the beam just as it breaks. The 
higher the psi, (MPa) the stronger the wood is. 

e. Hardness 

This property is important in veneer production because the harder a spe-
cies is, the higher its temperature must be at the time of peeling (see 
Chapter 5). Hardness is also of interest in veneer used for furniture and 
flooring. Note in Table 1 that some softwood species (e.g. larch) are 
harder than some hardwood species (e.g. aspen). 

1. 3 References 

1. Anonymous. 1981. Canadian woods - their properties and uses. Can. For. 
Serv. Dept. Envir. Ottawa. 

Contents: Forests of Canada, commercial woods, structure of wood, 
strength and physical properties, chemistry, lumber, drying of 
wood, wood protection, gluing, panels, houses and structures, 
other uses, pulp and paper, residues, codes and standards, 
future of wood. 

2. Feihl, 0. 1982. Veneer Drying Manual. Forintek Canada Corp. SP 509E. 

Contents: Drying technologies and characteristics, moisture content of 
wood, fire prevention, coniferous and deciduous trees. 

3. Hosie, R.C. 1969. Native Trees of Canada. Can. For. Serv. Dept. Envir. 

4. 

4 

Ottawa. 

Contents: 

Jessome, 
Canada. 

Contents: 

Forest regions, tree terminology, coniferous trees, deciduous 
trees. 

A.P. 1977. Strength and related properties of woods grown in 
Can. For. Serv. Dept. Envir. Technical Report 21. Ottawa. 

Specific gravity, shrinkage, impact bending, static bending, 
hardness, cleavage, etc. in SI and English units. 
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•rable 1. Main Physical and Mechanical Properties of Canadian Veneer Species 

(see latin names in Appendix 5) 

Average 
Basic Green Moisture Content 

Species Specific sapwood Heartwood 
Hardwoods Gravity! ' ' 
Alder red 0.37 97 -
Ash, white 0.57 47 
Aspen, 
Tr elllbling 0.37 275 75 
Basswood 0.36 90-230 
Beech 0.59 72 55 
Birch, white 0.51 72 89 
Birch, yellow 0.56 72 74 
Butternut 0.37 104 
Cherry, black 0.51 - 58 
Cottonwood, 
black 0.30 146 162 
Ellll 0.55 96 
Hickory 0.72 54 80 
Maple, soft 0.46 97 58 
Maple, sugar 0.60 72 65 
Oak, red 0.58 69 80 
Oak, white 0.65 78 64 
Walnut, black 0.55 73 90 

lwgt. oven-dry (see Chapter 1, Section 2a.) 
vol. green 

Shrinkage 
Green to 6% 

Radial Tangential 

' ' 
3.5 5.8 
3.8 6.2 

2.8 5.4 
5.3 7.4 
4.1 8.8 
5.0 6.9 
5.8 7.4 
2.7 5.1 
3.0 5.7 

3.1 7.4 
3.4 7.6 
5.6 8.0 
3.2 6.6 
3.9 7.6 
3.2 6.6 
4.2 7.2 
4.4 6.2 

2This gives a measure of the strength of the wood (such as required in a beam). 
The test is performed on small clear specimens. 

3load to imbed 0.444 in. (11.3 mm) sphere to half diameter perpendicular to grain 

Static Bending2 
Modulus of Rupture 

(air-drJr::! 
psi Mpa 

10,700 73.8 
15,650 108.0 

9.800 67.6 
8.820 60.8 

16,840 116.0 
13,750 94.8 
15,420 106.0 

8,610 59.4 
12,650 87.1 

7,140 49.2 
12,510 86.3 
17,230 119.0 
11,890 82.0 
16,700 115.0 
14,310 98.7 
17,530 121.0 
14,930 103.0 

Hardness3 
(air-drJr::) 

lb N 

560 2,490 
1,590 7,050 

480 2,140 
480 2,140 

1,460 6,490 
970 4,320 

1,330 5,930 
590 2,620 

1,040 4,630 

300 1,350 
1,120 4,980 
2,150 9,580 

850 3,780 
1,640 7,290 
1,390 6,170 
1,500 7,130 
1,330 5,910 

(") 
P' 
Ill 
"d 
c+ 
(!) 
1-1 
f-' 
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Table 1. Con' t 

(see latin names in Appendix 5) 

Species 
(Softwoods) 

Cedar, 
western red 
Douglas-fir 
Fir, amabilis 
Fir, balsam 
Hemlock eastern 
Hemlock western 
Larch western 
Pine, jack 
Pine lodgepole 
Pine ponderosa 
Pine, red 
Pine, eastern 
white 
Spruce, sitka 
Spruce, white 

---

Basic 
Specific 
Gravityl 

0.30 
0.45 
0.36 
0.34 
0.40 
0.41 
0.55 
0.42 
0.40 
0.44 
0.39 

0.36 
0.35 
0.35 

Average 
Green Moisture Content 
Sapwood Heartwood 

' ' 
250 58 
115 37 
160 98 
195 92 
119 97 
170 85 
119 54 
125 40 
120 41 
148 40 
130 35 

165 95 
142 41 
175 55 

lwgt. oven-dr;t (see Chapter 1, Section 2a.) 
vol. green 

Shrinkage 
(Green to 6' I 

Radial Tangential 

' ' 
1.9 4.0 
4.0 6.2 
2.6 5.7 
2.3 5.5 
2.4 5.4 
3.4 6.3 
3.4 6.5 
3.0 5.0 
3.6 5.4 
3.1 5.0 
3.7 5.8 

1.8 4.8 
3.4 6.0 
2.5 5.5 

2This gives a measure of the strength of the wood (such as required in a beam). 
The test is performed on small clear specimens. 

3load to imbed 0.444 in. (11.3 mm) sphere to half diameter perpendicular to grain 

Static Bending2 
Modulus of Rupture 

(air-dry) 
psi MPa 

7,810 53.8 
12,850 88.6 

9,990 68.9 
8,460 58.3 
9,730 67.1 

11,760 81.1 
15,530 107.0 
11,300 77.9 
11,020 76.0 
10,630 73.3 
10,110 69.7 

9,430 65.0 
10,120 69.8 

9,090 62.7 

Hard"ness3 
(air-dry) 

lb N 

331 1,470 
672 2,990 
442 1,970 
409 1,820 
536 2,380 
617 2,740 
946 4,210 
575 2,560 
492 2,190 
594 2,640 
482 2,120 

372 1,650 
494 2,200 
423 1,880 

(") 
P" 
113 
'd n-
(1) 
1-j 

1-' 



CHAPTER 2 
THE VENEER ABC 

2.1 Veneer Cutting Methods 

There are three main methods of cutting veneer: rotary cutting, stay-log 
cutting and slicing; these are illustrated in Figure ·!. A fourth method, which 
uses a thin circular saw, is not known in Canada. It is an old and wasteful 
process; however it has two advantages: the log does not need to be heated, 
and the veneer has no lathe checks. 

2.2 Grain and Figure 

The grain pattern produced by the annual growth rings of a log varies with 
the direction of the cut. Although many directions are possible there are two 
primary ones: parallel to the annual rings and perpendicular to them. The 
terms used to describe the various grain patterns obtained are illustrated in 
Figure 2. 

In most trees the fiber direction is approximately parallel to the axis of 
the stem. In some trees, however, the fibers follow an irregular path which 
repeats itself in patterns like waves or stripes. These patterns produce in-
teresting and often beautiful figures in veneer, some of which are shown in 
Figure 3. 

2.3 Veneer Thicknesses 

Veneer is produced commercially in thicknesses between about 1/100 inch 
(0.25 mm) and 1/4 inch (6.4 mm). The thinnest sheets are glued to a fabric 
and sold as wall paper, while the thickest ones are used in the manufacture of 
laminated veneer lumber (LVL) (Figure 4). Thick slicing of veneer 1/2 to 1 
inch (12.1 to 25.4 mm) has been studied at the u.s. Forest Products Laboratory 
(11). However, veneer in these thicknesses is not yet produced commercially. 
The most common thicknesses for veneer sheets and their uses, are listed in 
Table 2. 

2.4 Name of Veneer Plies in Panel Construction 

The names of the plies used in a plywood panel are given in Figure 5. 
Generally each ply consists of a single sheet of veneer; however, one ply may 
be composed of two veneer sheets laminated parallel (grain running in the same 
direction). 

The centers have their grain parallel to those of the face and back. On 
the contrary the cores (or crossbands) have their grain perpendicular to the 
face grain. 

7 
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The face and backs are also called the outer plies , while the others are 
the inner plies • 

Plywood panels are of an all-veneer construction. In other composite 
panels, however, veneer is used only for the face and back, while the inner 
plies are made of particle board, fiber board, block board, etc. 

2.5 Veneer Quality 

a. Looseness and tightness 

When veneer is being cut, the side touching the nose bar is in compression 
and the other side touching the knife back is in tension (Figure 6). This 
tension causes the veneer to check along the grain. The checked side is 
called the loose side and the other one the tight side· Check penetration 
varies with the cutting conditions and wood properties. Check depth varies 
from nothing to the thickness of the veneer. The depth of penetration is 
more or less regular within a single veneer sheet depending on the moisture 
content distribution, slope of annual rings relative to veneer surface, 
and fiber direction. 

Good veneer must be neither too tight nor too loose. The ideal degree of 
looseness varies with the end use of the veneer and the requirement of 
each mill. Deep checks are not desirable in face veneer as they may show 
on the surface after sanding or finishing. Too shallow checks will make 
the veneer too rigid for pick up by vacuum sorters. 

b. Smoothness and roughness 

The degree of smoothness (sometimes the opposite term, roughness, is used) 
of veneer varies considerably depending on the species, log quality, its 
temperature and the settings and condition of the cutting machine. Veneer 
can be as smooth as planed lumber or as rough as the worst sample shown in 
Figure 7. Smooth sheets give better glue bonds and require less glue and 
less sanding than rough ones. The degree of roughness tolerable in a given 
sheet of veneer depends on its end use (decorative or construction panel) 
and its position in the panel (face, back, or inner ply). 

c. Thickness uniformity 

8 

Veneer thickness should be regular. Large variations may cause gluing, 
sanding and finishing problems. The amount of thickness variation accept-
able in veneer is given in some standards and ignored in others. The 
grading rules of the Canadian Hardwood Plywood Association require that, 
for veneer up to 0.050 inch (1.3 mm); no sheet should exceed plus or minus 
0.005 inch (0.13 mm). The u.s. Product Standard PS 1-74 for construction 
plywood states that veneer thickness should be within plus or minus 5 per-
cent of the specified nominal thickness tolerance. This type of precise 
information concerning veneer thickness is absent from the Canadian stan-
dards on poplar plywood and on softwood plywood. Thickness variation can 
take the form of regular short waves called corrugations (Figure 85) 
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or long waves (12 inches [30.5 em] or more apart). Thickness variation is 
accentuated when a log is partially frozen. The causes of irregular 
thickness, and their respective corrective measures, are given in Chapter 
13. 

2.6 Veneer Specifications 

In addition to the characteristics just discussed which can be controlled 
in large part by the lathe operator, veneer sheets have many natural qualities 
(or defects) such as color, knots, knot holes, splits, pitch pockets, etc. 
The acceptance or rejection of these characteristics by customers is governed 
by the type of product in which the veneer will be used and, therefore, by the 
product standards of the Canadian Standards Association (CSA). It is 
important that veneer producers be thoroughly familiar with these standards. 
The ones of interest in Canada are: 

1- Official grading rules for rotary cut birch veneer 
2- CSA Standard 0115-M 1982, Hardwood and Decorative Plywood 
3- CSA Standard 0153-:t-1 1980, Poplar Plywood 
4- CSA Standard 0151-M 1978, Canadian Softwood Plywood 
5- CSA Standard 0121-M 1978, Douglas-Fir Plywood 
6- CSA Standard 0132-M 1977, Wood Doors 
7- ANSI HPMA, HP-1983, Hardwood and Decorative Plywood (in the U.S.A.) 

These standards are available from: 

No. 1 Canadian Hardwood Plywood Association, 27 Goulburn Ave., Ottawa, 
Ontario KlN 8C7 Canada 

Nos. 2 
to 6 

Canadian Standards Association, 178 Rexdale Blvd., Rexdale, Ontario 
M9W 1R3 Canada 

No. 7 Superintendent of Documents, Government Printing Office, Washington, 
D.C. 20402 U.S.A. 
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Table 2. Common Veneer Thicknesses and Their Uses 

Thickness 
inch mm 

0.006 0.15 

0.010 0.25 

0.010 0.25 

0.012 0.3 
to to 

0.060 1.5 

0.060 1.5 

0.100 2.5 

0.100 2.5 
to to 

0.124 3.1 

0.100 2.5 
to to 

0.200 5.1 

0.250 6.4 

0.450 11.4 

o.soo 12.7 
to to 

1.000 25.4 

uses 

Wall paper (veneer glued to kraft paper) 

Wall paper (veneer glued to woven backing) 

Lamp shades (veneer pressed between vinyl plastic 
sheets) 

Face veneer (hardwoods) 

Basket veneer, stamped veneer (spoons, popsicle 
sticks, etc.) 

Veneer for matches, basket staves 

Face veneer (softwoods, aspen) 

Centers and cores for plywood panels 

Parallel plies for Laminated Veneer Lumber {LVL) 

Pallet deck boards (low density hardwoods), Shingles 
(still at experimental stage) 

Laminated beams (still at experimental stage) 

Chapter 2 
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CUTTING METHOD POSITION OF LOG OR FLITCH 

c D E 

F G H 
flat sliced quarter sliced rift sliced 

G090 

Figure la. Veneer cutting methods 
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14 

SLICING 
PATTERN 

'\ 

SPECIES 

Doussier, Ash, Spruce, Afror-
mosio, Anl:lgre, Koto, Pine, 
Larch, Limba, Makore, Mahog-
any, Elm, Tchitola, Zebrano, 
Oregon Pine, etc. 

Doussier, Oak, Mahogany, etc. 

Zebrano, Oregon Pine, Afror-
mosio, Anegre, Doussier, Ash, 
Spruce, Koto, Pine, Larch, 
Limba, Mahogany, Makore, 
American Walnut, East Indian 
Palisander, Elm, Sen, Tchitola, 
Teak, etc. 

Doussier, Oak, Mahogany, etc. 

Doussier, Limba, Mahogany, 
Makore, Mansinia, etc. 

Maple, Pearwood, Spruce, Pine, 
Cherry, Larch, American Walnut, 
Elm, Sen, Teak, etc. 

G090 
Figure lb. Examples of slicing pattern (from Plywood & Panel 

Magazine, March 1980, page 37) 



Rotary cut 
· Flat cut 
Flat sliced 

CUTTING METHOD USED 

A 

third of flitch 

Quartered 
Quarter cut 
Quarter sliced 

B right half of log 
D 
G 

Figure 2. Grain pattern in veneer 
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fn 

I 
Flat cut at center 
Quartered near edges 

B left half of log 

} second third of flitch 

G090 

Note: Rift cutting (E & H in Fig 1 a) is used to produce comb grain oak 
in which the annual rings and medulary rays are approximately parallel. 

15 
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Birdseye Curly (m a pie) 

Curly (yellow birch) Stripes 

..3\ 
Ribbon stripes Burl 

Figure 3· Some figures in veneer 
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Figure 4. Laminated veneer Lumber 

Note: This piece is made of six plies of 1/4 inch (6.4 rnrn) Douglas fir veneer 
laminated parallel. 

Thinner veneer, about 1/10 to 1/8 inch (2.5 to 3.2 rnrn) is also used. 

17 
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face 

back 

face 
core or cross band 

!li?'l---- center 
core or cross band 
back 

face 
core or cross band 
center 
core or cross band 
center 
core or cross band 
back 

G090 

Figure 5. Name of plies used in plywood panel construction 
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A 

Nose bar 

Veneer 
Loose 

G090 

Figure 6. Veneer lathe checks 

A. Formation of checks during peeling 
B. Examples of lathe check penetration in veneer. Sheet 3 would be 

considered as medium tight and sheet 4 as loose. Check depth may be 
regular or irregular depending on log properties. 

1 

2 

3 

4 
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Figure 7. Two-inch veneer specimens with various degrees of roughness 
(natural size) 

Note: The approximate depth of roughness at the centre of each specimen is 
indicated at the upper corner. 

20 

0.005" = 0.13 nun 
0.020" = 0.51 mm 

0.010" = 0.25 mm 
0.025" = 0.64 mm 

0.015" = 0.38 mm 
0.030" = 0.76 mm 



CHAPTER 3 
VENEER LOGS 

3.1 Ideal Veneer Log 

An ideal veneer log would be nearly cylindrical with neither taper nor 
sweep, and with the pith close to the geometric center. It would have no end 
or surface defects and, for most species, its grain would be straight and par-
allel to the pith; we must make an exception for logs of certain species with 
an attractive irregular grain which produces fancy veneer, such as curly birch 
and birdseye maple. 

In fact, every lathe operator knows that logs approaching this ideal are 
less and less common; most logs have one or a combination of defects, the most 
common of which are described in the following section. 

3.2 Log Defects 

a. Defects in log form (Figure 8) 

(i) Taper - Taper is present in all logs to a certain degree. When pro-
nounced, it produces short-length fishtails and short grain veneer 
(wood fibers inclined relative to surface). Such veneer is weak in 
bending and shrinks excessively in length. It may also allow the 
glue to bleed through. 

( ii) Sweep - Logs with sweep often contain abnormal (reaction) 
(Figure 9), and their yield of full-length veneer is low. 
abnormal wood is described a few lines further on. 

wood 
This 

(iii) Pith eccentricity - Logs with pronounced eccentricity usually have 
either an oval section which results in many narrow pieces of 
rotary-cut veneer, or a lot of reaction wood, or both. Their veneer 
tends to be rougher than that cut from normal (cylindrical) logs 
because a part of each revolution is cut against the "grain" of the 
annual rings. 

(iv) Flutes - The outer annual rings of fluted logs follow an irregular 
direction, and the knife tends to cut alternately smooth and rough 
veneer. However, if the log is at the proper temperature and the 
lathe is well adjusted, smooth figured veneer can be produced from 
such logs. 

b. Abnormal wood (reaction wood) 

Trees which lean or which, for various reasons, have developed an eccentric 
growth pattern (Figure 9) contain reaction wood; this wood shrinks more in 
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length (and less across the grain) than normal wood and so veneer made 
from it buckles and sometimes splits during drying. In hardwoods, reaction 
wood forms on the upper side of a leaning tree, and is called "tension 
wood". In softwoods it is on the lower side and is called "compression 
wood". 

In hardwood trees reaction wood is more frequent in low-density species 
such as aspen; it forms silvery crescent-shaped bands on the log ends. 
When this wood is sawn or rotary cut, it is furry and does not produce a 
smooth surface like normal wood (Figure 79). 

In softwood trees the crescents of reaction wood are hornlike and sometimes 
reddish; this abnormal wood cuts well but tends to warp, buckle and split. 

c. Defects caused by wood separation (Figure 10) 

(i) End splits radiate from the pith like the spokes of a wheel. They 
tend to increase in length and width when a log is heated. Splits 
are an expensive defect in logs destined for rotary cutting because 
they show up in a repeated pattern on the side of the veneer ribbon. 
If the veneer is dried before clipping, the splits tend to extend 
as the veneer dries. Log-end splits are not quite so serious when 
the wood is to be sliced. The log can often be sawed to eliminate 
the major split by making the first saw cut through the split. 
Other splits can be eliminated sometimes if the log is to be 
quarter- or rift-sliced. 

( ii) Ring shakes often cause a log to break ahead of the knife, thus 
slowing down the cutting process and lowering the yield. To prevent 
breakage, plastic clips are sometimes driven across the ring shakes 
to hold the bolt together when rotary cutting. The plastic can be 
cut by the knife without damaging its edge. Roller bars, which 
exert less drag on the log than flat bars, reduce the number of 
breakages caused by shakes. 

(iii) Seams are radial cracks which originate at the surface of the log 
and penetrate more or less deeply towards the pith. They may be 
caused by wind, lightning or frost. A straight seam is easy to 
clip; but, a diagonal seam from a log with spiral grain ruins the 
yield. Most seams are quite visible. 

d. Straight and irregular grain (Figure 11) 

22 

Straight grain is usually considered desirable for veneer logs because the 
wood is easy to cut and dry, and generally performs better in plywood pan-
els than veneer having spiral or irregular grain. For this reason it is 
desirable to divert "curly logs" to a slicing mill or to a sawmill unless 
curly grain veneer is desired. Detection of figured wood in standing trees 
and logs is described in Reference 5. 

Spiral-grained logs are not a problem in rotary cutting; however, spiral-
grained veneer can be a major cause of warping in a plywood panel because 



Chapter 3 

it unbalances the stresses due to shrinkage. A simple example is given by 
a 3-ply panel in which the face grain is at an angle (say 10 to 20°) to 
that of the back. Since the shrinkage of these plies does not act in par-
allel directions, two opposite corners curl one way and the others the 
opposite way. 

e. Knots 

Knots are the most common imperfection in veneer logs. They may be sound 
and intergrown (part of the wood itself), encased (surrounded by but not 
intergrown with the surrounding wood), or decayed. Most encased or decayed 
knots fall out during the drying of veneer. Knots and knot holes generally 
degrade a sheet of veneer; but they are desirable in some decorative ven-
eers such as white pine and western red cedar. 

In some species, such as white spruce, knots are so hard that they damage 
the knife edge unless they have been softened by heat treatment or unless 
the knife edge has been strengthened by a microbevel (see Chapter 8 on 
knife grinding). 

f. Stain and decay 

Stains are found in both heartwood and sapwood of living trees and are 
often associated with injury to the tree such as insect attack or broken 
branches. Three types of stain may develop in stored logs: sap stain, 
oxidative stain and iron stain. 

Sap stain is fungal in origin and is commonly bluish. It is particularly 
troublesome in the sapwood of some softwood species stored in warm and 
humid weather. Except for causing color changes, sap stain does not damage 
the wood. 

Oxidative stain is a chemical stain which develops in summer in the sapwood 
near the log ends. In veneer sheets it appears as a brownish greyish band 
along the edges, particularly in birch and maple (Figure 12). 

Iron stain develops when iron dissolved in water comes into contact with 
tannin in a log; the wood of an iron-stained log becomes blue-black 
(Figure 91); this is particularly common in oak. 

Decay is a severe defect in veneer logs, especially for rotary cutting. 
Heart decay at the log ends may make firm chucking impossible. Sound 
flitches for slicing can sometimes be sawn from logs with considerable 
decay. 

Decay appears sometimes in the form of small pockets surrounded by sound 
wood (Figure 13). Logs not attacked are often firm enough to produce core 
veneer. 

g. Insect galleries 

Holes up to 1/2 inch (1.3 em) diameter may be made by grubs that tunnel 
into living trees of species like oak, maple, pine, spruce or fir. Pin 
worm holes made by ambrosia beetles occur in hardwoods and various 
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softwoods. Grub holes and pin holes are often accompanied by severe stain 
(Figure 14). 

h. Imbedded metal 

Nails, wire and many other forms of tramp metal are a serious problem in 
logs cut from fence row and urban areas. Buried metal may be detected 
whenever it has formed a bump on the log or has stained the surrounding 
wood. Some veneer mills have magnetic metal detectors for screening all 
logs and flitches. 

Soft lead buck-shot does not damage a veneer knife but steel-jacketed 
bullets do. 

3.3 Influence of Felling Time on Wood Quality 

It is an old belief that the season in which a tree is felled has an in-
fluence on the quality of wood. Studies conducted in Switzerland on fir, 
spruce and beech (4), and in the U.S.A. on aspen (1) have indicated that there 
is some variation in the moisture content (MC) of wood throughout the year. 
The average minimum and maximum MCs recorded for these species are: 

-Fir (sap): 125% in March, 185% in August, 
-Fir (heart): 30% in April, 45% in June, 
-Spruce (sap): 108% in March, 155% in December, 
-Spruce (heart): 30% in January, 42% in May, 
-Beech (sap): 90% in the Fall, 99% in Winter, 
-Beech (heart): 62% in Winter, 65% in Summer, 

Aspen (avg. for sap, heart and bark): 80% in summer, 113% in winter 
(extremes of 65% and 135% are also reported). 

However, as soon as the tree is felled, climatic conditions control the 
rate of wood deterioration. In winter a tree is frozen and can wait for months 
on the ground without any change taking place in the wood; but, in warm weath-
er, exposed wood will dry out and check, and attacks by fungi and insects may 
take place within a few weeks after felling, unless the logs are brought out 
of the forest and placed under a water spray (Chapter 4). Moreover, if a tree 
is felled during the sap season, the bark comes off much more easily thereby 
exposing the log to dirt on its surface. Without bark it will also dry more 
quickly, split and stain. Some operators refrain from felling during the sap 
season. 

3.4 Veneer Log Specifications 

In Canada the only provinces with official grading rules for veneer logs 
are Saskatchewan and Quebec. We also understand that British Columbia may 
soon have its own rules. In the other provinces each mill has established its 
own log scaling specifications and the price it will pay for each grade. A 
typical specification sheet for veneer logs would include 3 log grades for 
each species and each grade would be described by: 
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- species accepted 
- minimum and maximum diameter accepted 
- lengths accepted 
- maximum sweep accepted 
- grain defects accepted, and those not accepted 
-end defects accepted (maximum amount of split, shake, rot, stain, etc.) 
- end shape (limitation on degree of eccentricity) 
-surface defects (knots, bumps, wormholes, etc.) 

In addition the specification sheet would often include the scale in board 
feet for each diameter (generally there is only one log length) and the log 
price for each grade. 
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Normal secf with IOn centra 1 pith 
---

. Oval section 
w1th ec centric pith 
----

Figure 8. Log shapes 

Fluted section 

G090 
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Figure g. Reaction wood (dark areas) in a white spruce log with eccentric 
pith, and in a sheet or red pine veneer 

Note: drying split 
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End splits Ring shakes 
(or shakes) 

Seam 

Figure 10. Log ends showing various types of wood separation 

LOG VENEER 

Straight grain 

Spiral grain 

--
-------- __,.----... ..__ 

Curly grain ......--.....__ __./'-.... 

_./-..... 

Figure 11. Fiber direction in veneer logs and veneer 

Note: splits follow fiber direction 

G090 

G090 
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Figure 12. Oxidation stain in white birch veneer 

Note: This is the dark area on the left. The dots and wormlike streaks are 
pith flecks. 

Figure 13. White pockets (decay pockets) in Douglas fir veneer 
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5mm 
1---f 

3 

Figure 14. Some common log damaging insects and their galleries 

1. Pinhole borers 
2. Sawyer beetles 
3· Horntail wasps 
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CHAPTER 4 
LOG STORAGE 

4.1 Log Degrade Due to Poor Storage Conditions 

a. Drying defects 

Veneer logs should always be peeled green because logs develop two major 
defects during drying: a) the log ends split, b) the wood becomes too 
dry to peel properly (dry logs give loose, rough, and splintery veneer). 

b. Stain 

Stain can seriously degrade veneer logs in storage during the warm season. 
Stain is caused either by fungal infection (e.g. "mushroom" or mold attack) 
or by chemical discoloration. If stain is not controlled, it can penetrate 
several feet into the log. 

(i) Fungal stain develops mainly in the sapwood of stored logs in warm 
weather and is often called sap stain. It is commonly bluish-grey 
to blue-black. Sap stain is common in pine but can be found in 
other softwood species; generally it is negligible in logs of 
northern hardwoods. 

(ii) Chemical (oxidative) stain is thought to be the result of oxidation 
of certain materials stored in the wood cells. Like blue stain, it 
develops in the sapwood of logs when favorable moisture and tem-
perature conditions exist. Within a few weeks it can cause objec-
tionable discoloration of light-colored face veneer of species like 
yellow birch, white birch, and maple (Figure 12). Like fungal 
stain, chemical stain moves in gradually from the log ends during 
warm weather storage as drying proceeds. 

c. Decay 

Decay is an important defect in veneer logs. This is true of center rot 
if the logs are to be rotary cut. If the log center is partially decayed, 
the chucks may not be able to hold the log securely enough to permit rotary 
cutting, i.e. chuck "spin out" before peeling has been completed. 

Decay results from the destruction of the wood substance itself by the 
microscopic filaments of brown and white rot fungi. 

d. Insects 

Logs left in the bush during the warm season may be attacked by insects 
which bore deep tunnels into the wood ( 5·, 6). Not only is there an immedi-
ate degradation of the veneer due to the holes, but these tunnels and the 
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surrounding wood may soon become stained by fungal growth. Among the most 
common log-attacking insects found in eastern Canada are pinhole borers 
(ambrosia beetles), sawyer beetles, and horntail wasps (Figure 14). 

e. Marine borers 

Sea water of the Atlantic and Pacific coasts of Canada is infested with 
marine borers which burrow in the wood for shelter and food. The most 
common species are the Teredo or ship worm and the Limnoria or wood louse. 

(i) Teredo attack starts when a small floating embryo attaches itself 
to the wood and bores a minute hole. When the Teredo penetrates 
beneath the surface, the hole is extended and enlarged to accommo-
date the rapidly growing body, and eventually the timber is honey-
combed with longitudinal galleries or burrows, usually 6 inches to 
12 inches (15 to 30 em) in length and one-quarter of an inch (6 mm) 
in diameter. 

(ii) Limnoria attack quite differently from Teredos, inasmuch as the 
timber is eaten away on the surface and the dammage is apparent to 
the eye. Limnoria are each about the size of a grain of rice, and 
excavate little galleries, side by side, extending about half an 
inch (13 mm) below the surface. These galleries are so numerous 
that the partitions of wood between the tunnels are soon broken 
away by the action of the waves. The limnoria then make fresh gal-
leries, which in turn disintegrate (1). 

f. Odor ("sour logs") 

The sapwood of many species is subject to attack by bacteria which do not 
harm the wood appreciably but cause an objectionable odor (pig-pen smell); 
this is particularly noticeable in tropical hardwoods and soft species 
such as poplar and basswood. This is not degrading but more of a necessary 
evil with some logs when ponded or sprinkled. 

4.2 Protective Measures 

Most protective measures against log storage defects are based on the fol-
lowing observations: 

34 

Fungi which cause stain and decay cannot develop if the wood is fully or 
almost fully saturated with water, or if the wood moisture content is below 
20 percent. 

Fungi need gaseous oxygen (the vast majority cannot live if submerged in 
water). 

If there is a lack of oxygen, or if the wood moisture content is too high 
insects cannot survive. 
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Oxidative stain cannot occur without oxygen. 

As high wood moisture content or lack of oxygen, or both, will prevent 
development of fungi, kill insects, and stop oxidation, most protective 
measures for logs aim at keeping the logs saturated with water and at limiting 
contact between bare wood and air. 

The best known measures are: 

Pending (water storage in pond, river or lake), 
Sprinkling (with water), 
End-coating, 
Chemical spraying, 
Cold Storage. 

Some measures (e.g. sprinkling) are efficient against most log storage 
defects, while others are effective against one only. An overall estimate of 
the efficiency of each measure to prevent the various types of degrade is given 
in Table 3. 

The various measures will now be described individually, together with 
their advantages and disadvantages. 

a. Pending is the storage of logs in a pond, lake or river7 such logs are 
either partially or completely submerged. Veneer logs should never be 
stored in sea water because of marine borers (see Section 1 on log de-
grade). 

Most softwood species can be stored in water for a long time without sink-
ing. On the other hand, logs of many hardwood species will sink after a 
few months. On the West Coast, three to four acres ( 1. 2 to 1. 6 ha) of 
water surface are needed per million board feet (about 3 - 4000 m3). In 
the East, where three to four times the number of logs are needed for the 
same lumber volume, this surface should be at least doubled. 

Advantages: Submerged logs and most of the submerged part of floating 
logs are well protected against drying, fungal stain, decay, oxidative 
stain, and insects. 

Disadvantages: The exposed portion of floating logs is subject to stain, 
decay and insect attack. The submerged portion may acquire an objection-
able grayish discoloration during prolonged pond storage if an appreciable 
amount of iron is present in the water. This is more common in some hard-
wood species. Furthermore, pine logs may acquire bacterial infection from 
the water which can contribute to sapstain. 

b. Water sprinkling consists of spraying water on all surfaces of the log 
piles during the warm season. This involves spraying the piles from the 
sides as well as from above. In eastern Canada this period extends from 
about mid-April to the end of October. 
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A typical sprinkling operation is illustrated in Figure Most 
installations use impact-type rotating sprinklers which move in a 
pulsating manner and make about 2 turns per minute. There are 
sprinkler designs to accomodate various wetting areas and rates of 
delivery. For example, circular area coverages range in diameter from 60 
to 400 feet (18 to 122 m) and nozzle output from about 0.60 to 450 gallons 
(3 to 2050 L) per minute, with water pressure in the range of 20 to 80 psi 
(0.15 to 0.55 MPa). 

If sprinklers are stationary and distribute water around them all the time, 
their water supply can be interrupted to reduce consumption. Intermittent 
spraying will give good protection if the wetting is frequent enough to 
keep the log surfaces from getting noticeably dry. A study at Williams 
lake (B.C.) recommends 15 minutes "on" and 45 "off", day and night. As a 
rule, sprinkling during the day only (no sprinkling at night) does not 
protect the logs well. 

Water requirements vary considerably depending on whether spraying is con-
tinuous or intermittent, and on the amount applied. Amounts suggested in 
the literature vary from 50 to 100 gallons (230 to 450 L) per minute, per 
million board feet (3-4000 m3) of logs. 

Occasionally, the regular water supply may fail. If it does, the logs 
will quickly lose value if they are allowed to dry in warm weather. 
Therefore, the mill should have an auxiliary pump to replace the regular 
water supply if necessary, from a river, pond, lake, or well. 

Experiments have shown that mist sprays also give suitable protection and 
are economical in their use of water. However, strong winds can carry the 
mist away from the log piles. Also, mist-spray nozzles are more easily 
blocked than water-spray nozzles by particles and algae suspended in the 
water. 

Advantages: Water sprinkling is recognized as the best practical measure 
to protect the whole log against drying, stain, decay, and insects. Pol-
lution caused by water sprinkling is minor compared to that resulting from 
pending (see last section of this chapter). 

Disadvantages: If the storage ground is not hard and well drained, or has 
insufficient run-off, it will become extremely muddy and the movement of 
vehicles will be impaired. 

It is necessary to have an auxiliary water supply because logs will dry in 
warm weather and quickly lose value if the main water supply fails. 

c. End-coating consists of applying a hot or cold coating with a brush or 
trowel to both ends of stored logs. 
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If the logs have been cut in winter, they must be coated before the begin-
ning of the warm season (no protection is required during the winter). If 
the trees have been felled during the warm season, the logs must be coated 
within one to three days after felling. If the logs have been kept under 
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water sprinklers, and sprinkling must be stopped (because of mill shut 
down, for instance) . the log ends must be cleaned of slime and allowed to 
dry before a coating can be applied. 

Two general types of commercially available end-coating are recommended: 

-hot (paraffin, asphalt, and pitch), 
- cold (wax emulsions, white lead in boiled linseed oil, pigments, 

aluminum paint) 

The coating should be thick enough to fill minor irregularities made by 
the saw and to bridge existing checks; the coating should cover both the 
wood and the bark of the log ends. 

Advantages: End-coating gives reasonably good protection against drying 
(Figure 16) and good protection against checking, stain, and decay. It 
works well on yellow birch, white birch, and maple. 

Disadvantages: End-coating is not recommended for species with bark which 
is not fungus-resistant (such as beech) , or for logs with damaged bark. 
End-coating alone does not protect a log against insects. 

d. Chemical spraying 
Spraying with a fungicide consists of spraying the log ends with chemicals 
such as 5% pentachlorophenol or its water-soluble sodium salt. If protec-
tion against stain and decay is required for several months of the warm 
season, it may be necessary to apply end-coating after spraying. Other-
wise, serious stain or decay infection may occur through seasoning checks 
that penetrate the surface barrier of the fungicide. 

Spraying with an insecticide: to properly protect a log from insect at-
tack, the whole log (bark and ends) must be sprayed with a chemical, such 
as Lindane (gamma isomer of benzene hexachloride). Like all insecticides, 
Lindane is poisonous, and all manufacturers' instructions and warnings 
should be strictly adhered to. Spraying with insecticide does not protect 
the logs against drying defects or against the types of stain and decay 
which are not induced by insect attack. 

e. Cold storage 

Low temperatures, about 40°F (4°C) and below, slow down considerably, or 
stop entirely, the drying of a log as well as the activity of insects and 
of most fungi. Therefore cold storage is the best method for protecting 
logs. This condition prevails from about mid-November to mid-April in 
eastern Canada. It is a natural condition which cannot be artificially 
reproduced economically on the large scale required for a log yard. 

4.3 Effect of Protective Measures on Water Pollution 

a. Effect of pending 

Bark contains many chemical extractives that can be leached out during the 
storage of logs in water. Studies indicate that the phenolic chemicals 
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entering the water from bark are not toxic to water life for short storage 
periods. However, with long storage of logs in standing water, the ex-
tractives from bark may produce sufficient biochemical oxygen demand (BOD) 
to kill fish. Bark debris may also litter the bottom and have a serious 
effect on the habitat of aquatic life. 

Storage of logs in water is governed by federal and provincial regulations 
concerning the release of substances into water that may be harmful to 
fish. 

b. Effect of water sprinkling 

As a result of sprinkling, chemicals are leached out of the bark and also 
out of the wood through the log ends. However, these chemicals are broken 
down again in the soil by bacteria in the presence of oxygen. Neverthe-
less, if the adsorptive capacity of the soil is exceeded, then organic 
pollutants can adversely affect the ground water. Therefore, water analy-
ses should be carried out regularly at storage areas in order to determine 
the COD (chemical demand for the oxidation of organic pollutants). 

c. Effect of chemical spraying 

There is increasing public concern over the use of persistent chemicals, 
such as mercurials or lindane, and public health departments put restric-
tions on insecticides and fungicides where water supplies may be contami-
nated. Therefore, local authorities should be contacted concerning re-
strictions on the use of these chemicals. Moreover, all precautions out-
lined on the container labels should be observed. 
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Table 3. Efficiency of Various Protective Measures Against Log Storage Defects 

Defects 

Log tendency 
to dry 

Fungal stain 

Oxidative stain 

Decay 

Insects 

Ponding 

Logs 
Floating 

good to poor2 

good to poor2 

good to poor2 

good to poor2 

good to poor2 

Logs 
Submerged 

good 

good 

good 

good 

good 

Protect.ive Measures 

Continuous 
Water 

Sprinkling 

good 

good 

good 

good 

good 

End-
Coatingl 

fairly good 

good 

good 

good 

nil 

One-Time 
Chemical 
Spraying 

nil 

good 

nil 

good 

good 

be used when logs must be stored for a long time and when sprinkling is too costly. 
End coating is not reliable on beech and oak. 

below water level; poor above. 

Chapter 4 

Cold 
(Winter) 
Storage 

good 

good 

good 

good 

good 
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Figure 15. Logs piled in a mill yard under continuous water spray from 
rotating and oscillating sprinklers 
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Figure 16. Moisture content variations in white birch logs during storage 
related to type of treatment 

Note: All treatments started April 1st. Spraying discontinued in the middle 
of October. 
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CHAPTER 5 
LOG HEATING 

5.1 Introduction 

If the wood of a log is hard (e.g. yellow birch) or frozen, it cannot be 
rotary-cut or sliced properly. The veneer produced will be of uneven thick-
ness, rough, and deeply checked: these defects will increase as veneer thick-
ness increases. A frozen log must be thawed first, and unfrozen wood of a 
hard species must be softened. Softening of the wood is achieved by heating 
the log either in a water vat or a steam chest. 

5.2 Temperature of Logs in Mill Yard 

The temperature of logs piled outdoors closely follows the average daily 
temperature of the air. Table 4 gives the temperature at the center of an 
18-inch (45 em) diameter log in shadow and protected from snow in a log yard 
of the Ottawa area. 

5.3 Recommended Log or Flitch Temperature 

The recommended temperatures for cutting veneer from common Canadian 
species are given in Table 5. Prolonged heating of wood, at any temperature 
does not improve the veneer quality. What is important is the temperature of 
the wood at the time of cutting. If heated logs are allowed to cool as they 
sit on a log deck ahead of the lathe, the beneficial effect of heating is lost. 

Each species cuts best within a certain temperature range. For instance, 
soft species such as poplar and basswood cut best when cold (around 40°F; 4°C) 
while hard species such as birch and maple must be hot (140 to 160°F; 60 to 
71°C). If the log is too cold, the veneer will be rough and deeply checked; 
if the log is too hot, the veneer will by pulpy (mushy) and its color may 
change (e.g. yellow birch or maple turns reddish). Also, the temperature 
throughout the log must be fairly even, or the veneer produced will be of un-
even quality. 

When dealing with knotty species, like white spruce or various pines, some 
mills heat the logs mainly to soften the knots which otherwise would damage 
the knife. An alternative measure consists of making the knife tip more re-
sistant to hard knots by means of a microbevel (see Chapter 8, "Knife Grind-
ing"). 

5.4 Effect of Heating on Log End Splits 

In general, it is believed that rapid heating increases end splits. How-
ever, trials conducted on non-frozen oak logs at the U.S. Forest Products 
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Laboratory (3); showed no difference between end splits in bolts heated slowly 
and matched bolts put directly into water at the desired final temperature. 
Cracking increased with increasing wood temperature and with time of exposure 
to high temperature. As a conclusion: logs should not be heated more than 
necessary. 

5.5 Effect of Log Temperature on Lathe Settings 

The temperature of a log may greatly affect the bar gaps of the lathe or 
slicer. Hot logs heat the machine and cause the knife and bar frame to bow 
(Figure 60). This deformation quickly reduces the opening between the knife 
and bar unless the lathe operator makes the necessary readjustment. If it is 
not done, the veneer cut at the middle of the log is thinner than that cut at 
the ends. The log then becomes slightly barrel-shaped and, as a consequence 
the veneer buckles. When hot logs are peeled, the lathe warms up until it 
reaches a certain temperature - say about 100°F (38°C) near the knife and bar; 
the lathe has to be readjusted continuously until this temperature is reached. 
The same type of buckled veneer develops (but in reverse) when cold logs are 
peeled on a lukewarm lathe. This problem arises from cutting logs that are 
hot outside and still partly frozen inside, or when logs still hot inside have 
cooled off on the outside because of a long waiting period at the log deck 
before peeling. Proper heating and production scheduling is the solution. 

The problem of heat distortion in veneer lathes will be discussed again in 
Chapters 10 and 13. 

5.6 Heating Systems for Veneer Logs 

Logs can be heated either in water vats or in steam chambers. There are 
several designs for each type; the most common ones are illustrated in Figures 
17 and 18. These are now briefly described together with their advantages and 
disadvantages. 

a. Water Vats for Submerged Logs (batch type operation)(Figure 17A) 
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The logs are placed in the empty vat, held down with chains or beams and 
immersed in water. By placing a number of vats side by side, the hot water 
emptied from one vat can be re-used in another vat. At EFPL we have found 
that the top of the tank is much hotter than the bottom unless the water 
is stirred; for this purpose we use bubbling air. The heating times for 
logs conditioned in this type of vat are given in Table 6. 

Adyantages: 

- If the vat water is kept circulating, vat temperature can be accurately 
controlled and the logs are heated evenly from all sides. 

- If steam or hot water coils are used for heating, the condensate or hot 
water can be sent back to the boiler. 
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Disadvantages: 

- There is a safety hazard (scalding and drowning). 

- It is a discontinuous type of operation. 

Environmental laws may not allow vat water to be drained into rivers or 
lakes; therefore a settling pond and various chemicals and physical 
treatments may be required. In British Columbia the pH of water is kept 
slightly alkaline at 7 to 8 and, every 3 months, the bottom debris are 
scooped and burnt. 

b. Covered vat for floating logs (Figure 178) 

This is a continuous operation in which the logs are dumped in one end of 
the tank and picked up by a conveyor at the other end. This type of vat 
is 150 feet (46 m) or more in length, depending on the heating capacity 
required. In this system the air temperature control just above the logs 
is vital and should be kept as close to the water temperature as possible, 
otherwise the part of the log above water will not heat or thaw properly. 
To keep this air space as warm as possible the vat covers should be well 
insulated (e.g. by styrofoam), hot water sprays should be installed above 
the logs, and both ends of the air space should be closed by curtains. 

The heating time for logs conditioned in this type of vat the 
air and water sprays under the covers are at the same temperature as the 
water) is about the same as that of logs totally immersed in water; this 
time is indicated in Table 6. If the air temperature is much lower than 
that of water, the heating time may be considerably longer, as can be seen 
in Table 7· 
Advantages: 

- Continuous operation. 

If there are several vats side by side, large logs which require a long 
heating time can be separated from small logs for more efficient heating 
(Figure 20). 

Disadvantages: 

- Suitable for floating logs only. 

- There is a safety hazard. 

- The part of the log above water must be sprayed with hot water, other-
wise it does not heat evenly, or thaw completely. 

- If logs are sorted by diameter classes for more efficient heating, the 
movements of the logs in and out of the tank should be timed carefully. 

Environmental laws may not allow vat water to be drained into rivers or 
lakes; therefore a settling pond and other physical or chemical treatments 
may be required. 
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c. Uncovered Vat for Floating Logs (Figure 17C) 

This type of vat is similar to the one we have just described; however it 
is much less efficient. The heating time is longer because the air in the 
mill does not contribute much heat; if the vats are outdoors, the condi-
tions are evidently worse. Moreover, because the floating part of the 
logs gets much less heat than the submerged part, it often fails to heat 
or thaw properly. 

The heating time for logs conditioned in this type of vat is given in 
Table 7, in which air temperature in the mill is assumed to be about 70°F 
(21°C). 

Advantages: 

Continuous operation 

Disadvantages: 

Suitable for floating logs only 

Safety hazard 

The portion of the log above the water surface does not heat properly 
and, in winter, may not thaw completely. 
Environmental laws may not allow vat water to be drained into rivers 
or lakes; therefore a settling pond and other physical and chemical 
treatments may be required. 

d. Water vats for submerged logs- continuous operation (Figure 170) 

This is the same type of continuous vat as the ones shown in Figures 17B 
and C, except that the floating logs are held under water and moved towards 
the mill by a conveyor (7). 

This vat has most of the advantages and disadvantages of the covered vat 
for floating logs, except that the logs are heated more efficiently. 

e. Steam chamber (Figure 18) 
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This is a chamber in which logs are piled in a hot steam-saturated atmo-
sphere. This humid atmosphere is obtained either by direct injection of 
steam (sometimes mixed with hot water) or by boiling water in a trough on 
the chest floor. 

Experiments conducted at EFPL indicate no difference in log heating time 
between a steam chamber and water vat for submerged logs. However, this 
is true only when there is good circulation of the heating medium between 
the logs and adequate temperature control throughout the chamber or vat; 
such conditions seldom exist in an industrial steam chamber. The heating 
time for logs conditioned in a steam chamber is given in Table 6. 
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Advantages: 

Less hazardous for workers than hot water vats. 

Easier to load and unload than water vats of the batch type. 

Disadvantages: 

Batch operation (non continuous). 

The circulation of the heating medium (steam) between the logs is poor. 

f. Hot water spray chamber (Figure 18C) 

This is a modification of the hot water trough chamber in that the hot 
water is not only used to produce a hot saturated atmosphere, but is also 
sprayed on the logs. In some chambers of this type there is no water 
trough; heat and moisture are supplied by the sprayed water only and it is 
continuously recirculated after being reheated in a separate tank. Some 
mills claim that the hot water spray heats logs faster than the steam. At 
EFPL we are not aware of any systematic study showing one to be superior 
to the other. The heating time for logs piled in a water spray chest is 
approximately the same as that of logs totally immersed in water; this 
time is indicated in Table 6. 

The advantages and disadvantages of this system are the same as those of 
the steam chamber with water troughs. 

g. General information on log heating systems 

Every log heating system should have an automatic temperature control. 
This not only keeps the vat or chamber at the desired temperature, but can 
also be used to control its temperature during the first 5 or 10 hours of 
heating. 

More detailed information on vat, chambers, and log heating in general is 
given in the publications listed at the end of this chapter. 

5.7 Heating Times and Factors Governing Them 

The heating times for logs of various diameters are given in Tables 6, 7, 
10 and 11. They are based on experiments conducted at the Eastern Forest 
Products Laboratory on 4-foot (1.2 m) long logs (1). Results reported in the 
United States (8) indicate average heating times about 25 percent longer. In 
this later study the logs were 16 inches (41 em) long and were insulated 
against heat at both endsJ the thermocouples used by Steinhagen were insulated 
but not those used by Feihl. 

The determination of the heating times depends on seven factors. Three of 
them are related to the vat: 

- vat type, 
- vat temperature, and 
- warm-up period of the vat; 
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the other four concern the log: 

- log temperature before heating, 
- log temperature wanted at the lathe, 
- log diameter, and 
- log green density. 

a. Vat type and temperature 

The vats and chests illustrated in Figures 17 and 18 can be grouped into 
two types: 

Type 1 in which the temperature is more or less even all around the logs 
because the heating medium (water or steam) surrounds them. 

Type 2 in which the temperature is considerably higher under the logs than 
above because they are floating in water and partly exposed to cool air. 

In Type 1 vats and chests, the heating process is straight forward. The 
heat penetrates the wood from all surfaces until the whole log reaches the 
temperature of the vat. 

In Type 2 vats where the air is cold relative to the water, the air acts 
as a coolant as soon as the logs (heated from below by the water) are 
warmer than the air. As a result, the upper parts of the logs are not 
properly heated and never reach the temperature of the water. 

Because the heating process differs considerably in the two types of vats, 
the tables of heating times are separated so that Table 6 is for Type 1 
and Table 7 is for Type 2. 

b. Warm-up period of the vat 

In operations where the vat or chest is cold or only lukewarm when the 
logs are placed in it, several hours will be needed to heat the vat or 
chamber to the desired temperature. Fleischer (2) and Feihl (1) have shown 
that when a warm-up period is used, half of this period must be added to 
the heating time given in Table 6. 

For example: If Table 6 indicates that it takes 24 hours to heat a log, 
and a mill uses a 6 hour warm-up period, add 3 hours to the 24 hours; the 
total heating time will then be 24 + 3 = 27 hours. 

A vat temperature rise of about l5°F (8°C) per hour is considered normal, 
although the rate of warm-up has not been studied in detail. Thus, to 
warm up a vat from 50°F to 125°F (10° to '52°C) (that is a rise of 75°F1 
42°C) would take 5 hours. See Section 4 of this chapter for additional 
information on the warm-up period. 

c. ·Log temperature before heating 
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The influence on heating time of the temperature of the log in the mill 
yard is self-evident. It is most noticeable when one compares a frozen 
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log with an unfrozen log, and particularly when both have a high moisture 
content. When an unfrozen log is being heated, its temperature rises con-
tinuously. In contrast, when a frozen log is being thawed, its center 
temperature rises to 32°F (0°C) and stops there, sometimes for hours. It 
will not begin to rise again until all the ice in the wood is mel ted 
(Figure 19). 

d. Log diameter 

The heating time of a log increases with the square of its diarneterJ thus 
it increases four times when the diameter doubles (2 X 2 = 4), and nine 
times when the diameter triples (3 X 3 = 9), and so on. In other words, 
if it takes 10 hours to heat a 12-inch (30 ern) diameter log, it takes 
about 22 1/2 hours for an 18-inch (46 ern) diameter log, 40 hours for a 
24-inch (61 ern) diameter log and 90 hours for a 36-inch (91 ern) diameter 
log. 

Because the heating time increases much faster than the diameter, it is 
preferable not to heat large logs and small logs together, otherwise the 
smaller logs will be heated too long (using vat space for nothing) while 
the larger logs will not be sufficiently heated (or thawed). Whenever 
possible, logs should be sorted in 2 or 3 diameter groups (Figure 20). 
The sorting of logs can be done either mechanically or, if the logs are 
floating, manually. 

e. Log green density 

Two logs of the same length and diameter may differ considerably in weight. 
The first one may be very heavy (e.g. water-soaked oak) and would be said 
to have a high density, while the other may be light (e.g. fairly dry 
Douglas-fir) and would be said to have a low density. If these logs are 
dumped into water, the oak will sink while the Douglas-fir may float with 
nearly half of its diameter above water. 

It takes considerably longer to heat a high density log than to heat a low 
density log. In fact, if oak and Douglas-fir logs were placed together in 
a steam chest or were completely immersed in hot water, the heating time 
for the oak could be one and half times to twice that for the Douglas-fir. 

These, of course, are two extremes. In fact the heating time of most logs 
(logs of medium density) would be somewhere between, and this is the heat-
ing time given in the tables of this publication. A log of medium density 
is one which floats with about 1/3 of its diameter above water 

5.8 Comments on the Tables of Heating Times 

The heating time for veneer logs of average density is given in two separ-
ate tables: 

Table 6 is for logs completely surrounded by the heating medium, that is: 

-logs completely immersed in a water vat (Figure l7A and D), 
-logs piled in a steam chest (Figure 18A and B), 
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-logs piled in a water-spray chest (Figure 18C), 
logs floating in a covered water vat where the air under the covers is 
hot and humid and the logs are sprayed with vat water (Figure 17B). 

Table 7 is for logs which are not completely surrounded by the heating 
medium (.Figure 17C) J that is, for logs which are floating in a water vat where 
the air above the logs is at the temperature of the mill (about 70°F; 21°C). 

Because the green density of a veneer log strongly influences its heating 
time, and because it is difficult to estimate the density of a log in a mill 
yard, the heating times given in Tables 6 and 7 are all approximate; they rep-
resent average times for medium density logs only. High density logs would 
require about one quarter more time (e.g. 25 hours for a high density log 
against 20 for a medium density log), while low density logs would require one 
quarter less time (e.g., 15 hours against 20). 

Tables 6 and 7, therefore, are presented as a guide only; their intent is not 
to give an exact heating time but an idea of the time required to heat a log 
when the conditions shown in the table are known. 

5.9 Automated Process Control System for Log Conditioning 

Log conditioning would be easy if all the logs had the same diameter, were 
of the same species and were processed into veneer at the same rate every 
day. Since this is seldom the case, proper scheduling of the water vats or 
steam chambers often becomes quite difficult. An advertisement in the 
November, 1979, issue of the Forest Products Journal offers a solution to this 
problem. We quote directly from them: 

Called the ASI-2000, the new system combines optical sensing 
with proprietary ASI computer programs to optimize the use 
of hot water vats for peeler block conditioning. In oper-
ation, the system scales incoming blocks, assigns vat dwell 
times based on block diameter, and then continuously monitors 
and controls all infeed, vat, and outfeed operations. The 
system also continuously updates its data base as changes 
occur in such things as incoming log size distribution, vat 
availability, and lathe demand. Detailed specifications are 
available from Atmospheric Sciences, Inc., 230 Santa Ana 
Court, Sunnyvale, CA 94086. 

5.10 How to Check the Temperature of Veneer Logs 

To check the temperature of logs during or after peeling, proceed as shown 
in Figure 21. 
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Table 4. Temperature of Veneer Logl Exposed Outdoors in Ottawa 
(see Table 8 for °C) 

Air !°F) (°F) 

Average Average Average After Coldest 
Month for days for nights for month 6 days 

January 15 -7 5 -20 
February 12 4 lO -5 
March 39 22 25 10 
April 59 35 35 
May 64 43 45 
June 72 54 55 
July 80 60 65 
August 74 55 65 
September 73 53 55 
October 59 42 50 
November 40 26 35 
December 22 9 20 -10 

lLog temperature was recorded at center of 18-inch diameter log in 
shadow and protected from snow. 

Chapter 5 
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Table 5. Recommended Cutting Temperature for Canadian Species 
(see Table 9 for °C) 

Hard- 1/24 inch Veneer Veneer thinner 
Species nessl and thicker2 1/24 inch 

lb op op 

Sugar maple 1,640 140 to 160 140 
White oak 1,600 140 to 160 140 
Red oak 1,390 130 to 160 130 
Black walnut3 1,330 130 to 160 130 
Yellow birch 

(straight grain) 1,330 125 to 150 125 
Yellow birch4 

(curly grain) 1,330 150 
White elm 1,120 125 to 150 125 
White birch 970 70 to 100 70 

Douglas fir 670 50 to 100 
Eastern hemlock 540 50 to 100 
Red pine 480 50 to 100 
White pine 370 50 to 100 
White spruce 420 50 to 100 
Balsam fir 410 50 to 100 

Basswood 480 32 to 70 32 
Trembling aspen 480 32 to 70 32 
Balsam poplar 460 32 to 70 32 

lLoad required to imbed a 0.444 inch sphere to half diameter perpendicular to the 
fibers. 

2As a general rule: the thicker the veneer, the higher the temperature should be 
for each species. 

than 

3walnut logs are often heated at 185 to 200°F to even out the color of sapwood and 
heartwood. When this is done, the wood should be cooled to 160°F before peeling or 
slicing. 

4This temperature is recommended for very curly logs. Logs moderately curly can be 
peeled at a lower temperature of approximately 125°F. 
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Table 6. Approximate Heating Time for Veneer Logs Totally Immersed in Water or 
Steam (see Table 10 for •c) 

TemJ2erature Total Heatin9 Time (hours) 

Vat 10- 12- 18- 24- 30- 36-
Recanmended Before Operating inch inch inch inch inch inch 
for cuttingl heating Temperature logs logs logs logs logs logs 

"F OF "F 

-20 100 7 10 23 41 64 92 
20 4 5 12 21 34 48 

40 -20 160 4 6 14 25 39 56 
20 2 3 7 12 20 28 

-20 16 22 so 89 140 200 
20 12 17 39 69 109 156 

120 35 120 10 14 31 55 87 124 
70 8 12 27 48 76 lOB 

-20 13 19 41 73 115 164 
20 11 15 35 61 95 136 

140 35 140 9 13 28 so 78 112 
70 8 11 25 45 70 100 

-20 12 17 38 69 lOB 152 
20 10 14 33 58 91 132 

160 35 160 8 12 27 48 75 108 
70 7 11 24 44 68 96 

lFrom Table 5. 

2Heating time for logs of medium density. Heavy, water-soaked logs may 
require 25% more time while light, dry logs may require 25% less time. 

Notes: 

- If the vat or chamber is heated after the logs are in, add 1/2 hour to 
time above for every lS"F vat temperature rise desired. 

- If the steam does not circulate well between the logs, the above 
heating times will have to be much longer (perhaps doubled). 
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Table 7. Approximate Heating Time for Floating Veneer Logsl,2 
(see Table 11 for °C) 

TemJ2!rature Total Time (hours) 

Vat 10- 12- 18- 24- 30- 36-
Recommended Before Operating inch inch inch inch inch inch 
for cutting3 heating Temperature logs logs logs logs logs logs 

OF OF OF 

-20 100 15 22 49 87 137 196 
20 8 12 27 48 76 110 

40 -20 160 9 14 31 55 87 124 
20 5 6 14 25 39 56 

-20 26 37 84 150 235 336 
20 19 27 61 109 171 244 

100 35 120 13 18 42 75 118 168 
70 11 15 35 62 98 140 

-20 17 24 55 98 154 220 
20 12 17 39 69 109 156 

120 35 160 9 12 28 so 78 112 
70 7 10 23 41 64 92 

lwhen air temperature is about 70°F. 

2rf the floating logs are sprayed with hot water, use Table 6. 

3From Table 5. (Note: The part of the log above the water never reaches water 
temperature.) 

4Heating time for logs of average density which float with a third of their 
diameter above water. Lighter logs which float with half of their diameter 
may require 25\ less time. 
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Table 8. Temperature of Veneer Logl Exposed Outdoors in Ottawa 
(see Table 4 for °F) 

Air Temperature (°C) Log Temperature (°C) 

Average 
Month for days 

January -9 
February -11 
March 4 
April 15 
May 18 
June 22 
July 27 
August 23 
September 23 
October 15 
November 4 
December -6 

Average 
fer nights 

-21 
-16 
-6 

2 
6 

12 
16 
13 
12 

6 
-3 

-13 

Average 
for month 

-15 
-12 
-4 
-2 

7 
13 
18 
18 
13 
10 

2 
-7 

After Coldest 
6 days 

-29 
-15 
-12 

-23 

lLog temperature was recorded at center of 45 em diameter log in 
shadow and protected from snow. 
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Table 9. Recommended Cutting Temperature for Canadian Species 
(see Table 5 for "F) 

Sugar maple 
White oak 
Red oak 
Black walnut2 
Yellow birch 

(straight grain) 
Yellow birch3 

(curly grain) 
White elm 
White birch 

Douglas fir 
Eastern hemlock 
Red pine 
White pine 
White spruce 
Balsam fir 

1 mm Veneer 
and thickerl 

•c 

60 to 71 
54 to 71 
54 to 71 
54 to 71 

52 to 71 

52 to 66 
21 to 38 

12 to 38 
12 to 38 
12 to 38 
12 to 38 
12 to 38 
12 to 38 

60 
54 
54 
54 

54 

52 
52 
21 

0 to 21 Basswood 0 
0 to 21 Trembling aspen 0 
0 to 21 Balsam poplar 0 

lAs a general rule: the thicker the veneer, the higher the temperature should be 
for each species. 

2walnut logs are often heated at 85 to 93"C to even out the color of sapwood and 
heartwood. When this is done, the wood should be cooled to 7l"C before peeling or 
slicing. 

3This temperature is recommended for very curly logs. Logs moderately curly can be 
peeled at a lower temperature of approximately 52"C. 
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Table 10. Approximate Heating Time for Veneer Logs Totally Immersed in Water 
(see Table 6 for °F) 

Log Temperature 

Recommended 
for cuttingl 

oc 

4 

49 

60 

71 

lFrom Table 9. 

Before 
heating 

oc 

-29 
-7 

-29 
-7 

-29 
-7 

2 
21 

-29 
-7 

2 
21 

-29 
-7 

2 
21 

Vat 
Operating 

Temperature 
oc 

38 

71 

49 

60 

71 

25 em 
logs 

7 
4 
4 
2 

16 
12 
10 

8 

13 
11 

9 
8 

12 
10 

8 
7 

Total Heating Time (hours) 

30 em 
logs 

10 
5 
6 
3 

22 
17 
14 
12 

19 
15 
13 
11 

17 
14 
12 
11 

46 em 
logs 

23 
12 
14 

7 

50 
39 
31 
27 

41 
35 
28 
25 

38 
33 
27 
24 

61 em 
logs 

41 
21 
25 
12 

89 
69 
55 
48 

73 
61 
50 
45 

69 
58 
48 
44 

76 em 
logs 

64 
34 
39 
20 

140 
109 

87 
76 

115 
95 
78 
70 

108 
91 
75 
68 

91 em 
logs 

92 
48 
56 
28 

200 
156 
124 
108 

164 
136 
112 
100 

152 
132 
108 

96 

2ueating time for logs of medium density. Heavy, water-soaked logs may require 
25% more time while light, dry logs may require 25% less time. 

Notes: 

- If the vat or chamber is heated after the logs are in, add 1/2 hour to time 
above for every 9°F vat temperature rise desired. 

- If the steam does not circulate well between the logs, the above heating times 
will have to be much longer (perhaps doubled). 
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Table 11. Approximate Heating Time for Floating Veneer Logslr2 
(see Table 7 for "F) 

Log Temperature Total Heating Time (hours) 

Recommended 
for cutting3 

•c 

4 

38 

49 

Before 
heating 

•c 

-29 
-7 

-29 
-7 

-29 
-7 

2 
21 

-29 
-7 

2 
21 

Vat 
Operating 

Temperature 
•c 

38 

71 

49 

71 

lwhen air temperature is about 21•c. 

25 em 
logs 

15 
8 
9 
5 

26 
19 
13 
11 

17 
12 

9 
7 

30 em 
logs 

22 
12 
14 

6 

37 
27 
18 
15 

24 
17 
12 
10 

46 em 
logs 

49 
27 
31 
14 

84 
61 
42 
35 

55 
39 
28 
23 

61 em 
logs 

87 
48 
55 
25 

150 
109 

75 
62 

98 
69 
50 
41 

2If the floating logs are sprayed with hot water, use Table 10. 

76 em 
logs 

137 
76 
87 
39 

235 
171 
118 

98 

154 
109 

78 
64 

91 em 
logs 

196 
110 
124 

56 

336 
244 
168 
140 

220 
156 
112 

92 

3From Table 9. (Note: The part of the log above the water never reaches water 
temperature.) 

4Heating time for logs of average density which float with a third of their 
diameter above water. Lighter logs which float with half of their diameter may 
require 25% less time. 
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Hold down beams 

Mill 
Lathe Debarker 

Lathe 

Figure 17. Log heating vats 

A. Covered vats for submerged logs 
left: vat in operation 
right: vat being filled with logs 

B. Covered vat for floating logs 
c. Uncovered vat for floating logs 

A 

Log yard 

8 

Mill Log yard 

c 

D 

D. Uncovered vat with hold down conveyor chain for keeping the logs 
submerged 

G090 
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Hot saturated atmosphere Hot water sprays 
B 

Pump 

G090 

Figure 18. Log heating chambers 
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Log yard 

Bark thawing vat 

Debarking V area 

[ I I 

l' I ] I I I I 

I I 
A B c 

G090 

Figure 20. Sorting logs by diameter class to increase vat efficiency 

Note: A, B and C represent either heating vats for floating logs or storage 
areas where logs sorted by diameter are piled before being transported 
into heating vats or chambers. 
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Small logs require much less heating time than large logs as indicated 
in Tables 6, 7, 10 and 11; therefore, whenever possible they should be 
heated in separate vats or chests. 
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Figure 21. Two methods used to check the temperature of a veneer log 

above: 

below: 

special thermometer for measuring the temperature of a cylindrical 
object such as a veneer . log being peeled. 

thermometer inserted in a hole drilled in the core after peeling. 

GOIIO 
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CHAPTER 6 
DEBARKING 

The difficulty of removing bark varies widely for three main reasons: 

- variability of bark adhesion within a species, 
variability of bark adhesion between different species, and 

- type of debarkers 

6.1 Variability Within a Species 

Spring-cut logs are easier to debark than fall-cut logs of the same spe-
cies. This general statement is true for all species. Actual measurements of 
wood-to-bark bond on several species indicate that this bond strength may 
double or triple from spring to fall. 

A second factor is the temperature of the wood and bark at the time of 
bark removal. Heated wood is much easier to debark. Frozen logs are particu-
lary difficult to debark. A plant may even install a hot pond to facilitate 
mechanical debarking (Figure 20). 

Another factor in debarking is whether or not the bark has been allowed to 
dry on the log. Assuming no bacterial action has taken place, bark generally 
adheres more tightly after it has partially dried. 

A fourth factor is the action of bacteria. Logs stored in a warm pond or 
under a sprinkler during summer may be attacked by bacteria. Bacteria seem to 
prefer the inner bark as a food source. Consequently, logs stored in a pond 
and attacked by bacteria may have the bark loosened so that it will come off 
in one big sheet. If the bark falls off in one big piece, it may jam the bark 
conveyor. 

6.2 Variability Between Species 

The strength of the bond between the bark and the wood differs from species 
to species. In general, softwoods like pine are easier to debark than hard-
woods like hickory, but there are many exceptions. For example, fall-cut 
eastern hemlock is reported to be more difficult to debark than northern hard-
woods like maple and birch. 

Some species like basswood and elm have stringy bark. This becomes a 
problem in conveying the material from a mechanical debarker, as the long 
strings of bark may get wound around rollers and gears. 

6.3 Types of Debarkers 

A number of different systems have been used for debarking veneer logs. 
These include hand tools, bark saws, water under high pressure, flailing 
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chains, and drum debarkers. 
bolts. At present, however, 
logs are the cambial-shear 
(Figure 22) • 

Some mills use an old lathe to debark and round 
the two most common methods for debarking veneer 
or ring debarker, and the rosser-head debarker 

Some factors to consider in choosing a de barker include capital cost, 
maintenance cost, species to be de barked, volume of wood to be debarked, 
maximum, and minimum log diameter, importance of fiber loss, pollution and 
ease of operation. 

In general, the rosser-head de barker has a lower initial cost, lower 
maintenance cost, is easier to adjust, and is more adaptable for a wide range 
of log diameters. The rosser-head is generally preferred for debarking rough 
logs of species like hickory, logs that vary widely in diameter, and logs that 
may be frozen. The rosser-head has lower production capacities than ring 
debarkers and removes more wood. 

The cambial-shear or ring debarkers are generally preferred by plants pro-
cessing logs with relatively uniform diameters and where high production and 
low fiber loss are important. Logs with butt flare that exceeds the diameter 
limit for a ring debarker can easily cause a half-day of down time. 

6. 4 Bark Uses 

See Chapter 17 - Waste Utilization 

6.5 References 
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barking. Pulp Pap. Mag. Can. 73 (3): 
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T72-T74. Southam Business Publi-

Contents: Oeser ibes method of estimating wood loss when debarking white 
spruce and balsam fir logs with a ring debarker: 

2. -----. 1974. The use of ring debarkers at low temperatures. Dept. 
Envir. Can. For. Serv. Publication 1334. Ottawa. 

Contents: The debarking quality of spruce and fir is studied, and rec-
ommended machine settings are given. 

3. Forbes, E. W. 1957. Bark-peeling machines and methods. U.S. Dept. of 
Agric. For. Serv. Report 1730. Washington, D.C. U.S.A. 
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Contents: Describes European and American debarkers, their 
methods, field of application and economical aspects. 
german. 

working 
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Phillips, D.R. 1976. 
headrig and mill flow. 
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Figure 22. The two most common types of debarkers 

A. Ring (Cambial shear) 
B. Rosser-head 
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CHAPTER 7 
SAWING INTO BOLTS AND FLITCHES 

7.1 Sequences Used in Debarking, Bucking and Flitching 

It is generally desirable to harvest logs in the longest lengths possible 
and to saw them into bolts or flitches at the veneer-cutting plant. The rea-
sons for doing this include less waste from drying of the logs, a better op-
portunity to observe all sides of the log before cutting, availability of 
skilled labor trained to buck and saw flitches from the logs for the best use, 
and better mechanical equipment for handling and sawing the logs. 

The order in which debarking, bucking into bolts, and heating are carried 
out depends on species, de barking and sawing equipment at the plant, and 
whether log end-splitting is a factor during the heating period. 

Heating in long lengths reduces waste due to log end splits. When logs 
are heated with bark, the heating process is longer. On the other hand, bark 
is a good indicator of hidden defects in logs which may help the sawyer decide 
where to break the logs for best grade. The bark may also protect the logs 
during handling and prevent them from picking up grit. However, thick bark 
slows down heating. 

The debarking-sawing-heating sequence used for flitches is generally buck-
ing to length, then sawing, and finally heating. As cutting flitches is gen-
erally a step in producing face veneer, bark indicators are important for cut-
ting logs to length and for determining the flitch saw lines. Most or all of 
the bark is removed in sawing and so does not significantly retard heating. 
The heated flitches are cleaned and any remaining bark removed with a flitch 
planer just prior to slicing. 

7.2 Types of Saw Used in Preparing Bolts and Flitches 

Logs are usually cut to bolt or flitch length with large circular saws or 
with chain saws. In both cases it is important that the log and saw be posi-
tioned so the cut is at a right angle to the axis of the log. 

Logs are generally sawn into flitches with a bandsaw or a circular saw. A 
recent innovation is a vertically movable circular saw mounted over the log 
carriage. This permits sawing logs into thirds as well as halves and quarters. 
In all cases it is important that the log can be accurately positioned with 
respect to the sawline and that the sawyer can see both ends of the log. If 
both lumber and veneer flitches are to be produced, the bandsaw may be advan-
tageous due to the thinner kerf. 
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7.3 What Should the Sawyer Look For? 

a. Bolts 

Factors to be considered in bucking to length into bolts are sweep in the 
log, presence of large defects like knots, and the length of the bolts 
required. If possible, sweep in the log should be minimized as it results 
in excessive roundup loss and short grain in the veneer. Thus, even though 
long bolts are generally more valuable than short bolts, a log with con-
siderable sweep would probably be more valuable if cut into two short bolts 
to minimize the sweep. Logs that have been end coated, or that have dried 
and checked, should be end-trimmed. 

b. Flitches 

A log with sweep should be sawn as shown in Figure 23. This permits full-
length veneers from the start of slicing. The effect of a large split or 
frost crack in a log may be minimized by dividing a log along this longi-
tudinal plane. If possible, knots or other defects should be trimmed out 
or be put at one edge or end of the flitch so the defect will occur at the 
edge or end of the veneer. In general, it is desirable to saw the flitch 
parallel to the bark and take the taper from the center of the log. This 
makes for straighter grain and a balanced design in the face veneer. The 
side of the flitch that is to be the exit side for the knife at the end of 
the cut should be sloped with the wide side next to the flitch table to 
minimize tear-off during slicing (Figure la). The top and bottom of the 
back of the flitch should be squared so the slicer dogs can obtain a good 
grip. The recent development of remotely controlled extension dogs, and a 
fixture for holding a flitch by vacuum make this precaution less important. 

Frequently a sawyer preparing flitches for face veneer has the option of 
sawing the log for lumber. This judgement is generally made after he has 
sawn through the pith and can see the quality and figure in the wood. If 
the log has some limitation for slicing, such as ring shakes, it may still 
be possible to recover high-quality lumber. 

7.4 Minimum Log Diameters 

In general the minimum log diameters are: 

- 8 to 12 inches (20 to 30 em) for rotary cutting 
- 15 inches (38 em) for flat slicing and half-round cutting, and 
- 21 inches (53 em) for rift-cutting or quarter slicing. 

7.5 Choice of Cutting Direction 

Some of the ways bolts or flitches can be prepared and cut into veneer on 
a lathe or a slicer are illustrated in Figures la and lb. 
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There are two main directions in which veneer can be cut: parallel to the 
annual rings (rotary cut) or parallel to the wood rays (quarter sliced). The 
other methods fall between these two extremes. Rift-slicing is a deliberate 
attempt to cut the rays at 45• -- that is midway between parallel to the rays, 
and perpendicular to them (Figure la, E and H). 

a. Rotary cutting 

Eighty to ninety percent of all veneer is cut by the rotary method 
(Figure la, A). The rotary method gives the maximum yield, it results in 
the widest sheets, knots are cut to show the smallest cross-section and 
most juvenile wood and splits are left in the core. Some rotary-cut 
veneer is used for the decorative effect of annual rings or irregular 
grain, such as that causing "blister" figure. 

b. · Flat slicing and half-round cutting 

Flat slicing (Figure la, F) is done on a slicer, and half-round is done on 
a stay-log (Figure la, C), or by chucking a bolt at one edge ra.ther than 
at the center (Figure la, B). Veneers produced by flat slicing and by 
half-round cutting are similar in appearance. The centers of the sheets 
are essentially flat-grain while the edges are rift or even quartered 
material. The half-round method gives slightly wider sheets and a bigger 
area of flat cutting in the center of the sheet than the flat-slicing 
method. These two cutting methods show growth rings to advantage. When 
the grain dips in and out of the sheet, the figure is broadly termed 
"crossfire". Burls are generally cut by the half-round method and 
crotches by the flat-sliced method. 

c. Rift cutting 

A quarter section of a log is cut and mounted so that the knife cuts at 
about a 45° angle to the wood rays. This can be done with a stay-log on a 
lathe (Figure la, E) or on the slicer (Figure la, H). The method is used 
primarily with white oak to produce a figure caused by the wood rays. 
When the veneer is coarse-textured and the annual rings are not exactly 
parallel to the edge of the veneer, the figure is called rift cut. A form 
of rift cut that is particularly desirable is comb grain. By contrast 
with the more familiar form, comb grain has fine texture, straight grain, 
and no broad flakes. 

d. Quarter-slicing 

Quarter-slicing (Figure la, G) produces straight, narrow stripes in 
straight- grained softwoods like Douglas-fir, ·redwood,. and western red 
cedar or straight-grained hardwoods like oak and walnut. · Quarter-slicing 
is also done with species · having interlocked grain (spiral grain 
alternating direction from growth zone to the · next) such as mahogany 
and primavera. , This produces plain stripe or ribbon-grain which 
reflects light in different directions depending upon the position of the 
viewer. Plain stripe is a comparatively broad stripe and not too 

A ribbon . stripe has narrowed bands and is more highly 
reflective. When the grain in the wood dips in and out of the sheet, the 
figure is called a broken stripe. 

77 



Chapter 7 

e. Back cutting 

Back cutting (Figure la, D) is done on a lathe with a ' stay-log, much like 
half-round cutting. However, instead of cutting from the sapwood side, 
the cut is from the pith side of the flitch. Back-cutting is uncommon and 
is done where the heartwood is narrow and much more valuable than the 
sapwood, e.g. rosewood. 

7.6 Figure in Veneer 

Some veneer figures are shown in Figure 3· A further description of figure 
in wood and its relation to the cutting direction appears in Reference 1. 

7.7 References 

1. Koehler, A. 1926. The identification of furniture woods. USDA Misc. 

2. 
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Figure 23. Sawing methods to maximize yield from flitches 

A. Log is sawn with sweep perpendicular to knife face 
B. Log is sawn along split or frost crack 
C. Log is sawn parallel to bark; the taper is removed from the center of the 

log 
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CHAPTER 8 
KNIFE GRINDING 

8.1 Introduction 

A knife ground and honed properly is the starting point in the production 
of good veneer. Its edge must be straight to permit accurate setting of the 
lathe, and sharp to produce smooth veneer. 

The preparation of a new knife edge by grinding and honing is a skilled 
operation. Unless it is performed well, it will not be successful and could 
result in permanent damage to the knife. Consequently, this important pro-
cedure should be done only by someone skilled in the art. 

8.2 Veneer Knife Grinders 

Veneer-knife grinders are massive machines, designed for prec1.s1.on work. 
Some models have a stationary grinding head and a mobile knife bar while most 
large grinders consist of a fixed knife bar and a moving grinding head 
(Figure 24). 

To prevent the knife from being overheated, grinders are equipped with a 
pumping system supplying a stream of coolant at the point of contact between 
the knife and the wheel. The coolant can either be pure water or a mixture of 
miscible oil and water. If pure water is used, the addition of sodium carbon-
ate (washing soda) at the rate of one pound (0.5 kg) to eight gallons (36 1) 
of water will produce a smoother grind and help reduce rust. If an emulsion 
of oil and water is used, water-oil dilution of 40:1 is recommended. 

8.3 Grinding Wheels 

a. Construction 

Abrasive wheels used for grinding veneer knives are cup-shaped, and are 
either solid or segmented (Figure 25). 

Solid face wheels are fitted directly to the grinding motor spindle, so 
they are easier to mount than segmented wheels which must be assembled and 
balanced before mounting. 

Both wheels give satisfactory results but each type has certain advantages: 

Segmented wheels, because of the space between segments, are cooled more 
readily and consequently can grind a knife faster than solid face wheels 
without overheating the steel. Therefore, they are used almost universally 
for large-scale grinding operations. However, loosened abrasive grains 
have a tendency to accumulate between the segments and, if they should 
come loose just as the gap goes by the cutting edge, the knife is nicked. 
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Solid wheels grind somewhat slower but produce a fine edge on the knife 
with much less difficultyr therefore they are recommended for grinding 
operations which require a high degree of precision. 

b. Composition 

A grinding wheel is identified by the following characteristics: 

(i) Grain size 

The size is determined by the nwnber of openings per linear inch of the 
screen through which the abrasive passes. For example, a grinding wheel 
of grain size No. 46 is made up with abrasive particles which pass through 
a No. 46 screen but are retained by the next smaller screen. 

The grain size of grinding wheels for veneer knives varies from 30 to 60 
(medium grain) • 

(ii) Hardness 

This is a measure of the strength of the bond holding the abrasive 
grains together. A large amount of bonding agent is used in the manu-
facture of hard-grade wheels. This condition prevents the abrasive 
grain from breaking away too readily during grinding. However, a hard 
wheel develops a glaze more quickly than a soft one and requires more 
frequent dressing. 

In soft-grade wheels, less bonding agent is used, and the abrasive 
particles separate from the wheel more readily during grinding. These 
wheels are often referred to as self-dressing wheels. The degree of 
hardness is defined by letters ranging from D (very soft) to Z (very 
hard). 

(iii) Structure 

Structure is the relation of the abrasive particles to each other. 
When the particles are close together, the wheel is called "dense" r 
when they are far apart, it is called "open". The structure is de-
fined by numbers ranging from 2 (dense) to 16 (very open). 

(iv) Bonding agent 

Grinding wheels are either resin-bonded (usually with phenol-
formaldehyde resin), or vitrified (bonded with ceramics, glass, or 
porcelain) • 

c. Wheel selection 
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A general rule is that soft materials require a hard wheel, and hard ma-
terials, such as the steel used for veneer knives, require a soft grade 
abrasive. At the same time, a too-soft wheel will wear away quickly while 
a too-hard one may cause burning and consequent damage. 
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For grinding veneer knives, a very soft grade of wheel, with the combi-
nation of medium size of abrasive grains and open structure is recommended. 

The symbols used to identify an abrasive wheel are essentially the same 
regardless of the manufacturer. The following markings are typical for 
wheels used for grinding veneer knives: 

SA-46-GB-VI 
SA: Abrasive (mono-crystal friable aluminous oxide) 
46: Grain size (medium) 
G: Hardness (very soft) 
8: Structure (open) 
VI: Bond (vitrified) 

8.4 Veneer Knives 

In Eastern Canada, a typical veneer lathe has a single, full-length knife. 
This type of knife is made by bonding two slabs of steel, one being inlaid in 
the other (Figure 26). The body of the knife is of mild steel, easy to machine 
and possessing the stability required to keep the knife straight. The cutting 
portion (inlay) is a highly refined hardened steel. 

On the West Coast, veneer is peeled at high speed from softwood bolts which 
often contain hard knots, and consequently knife damage is frequent. There-
fore, most lathes use two-piece knives. Special clamps enable the operator to 
replace a damaged section of the knife quickly and easily. Usually, however, 
both sections are replaced at the same time to keep the knives in matched 
pairs. This is commonly done every four or eight hours, although under extreme 
conditions they may be changed every two hours. 

The cutting edge of veneer knives must be hard enough to resist wear, but 
not excessively hard since a brittle edge chips easily. Veneer knives usually 
have a Rockwell hardness between 56 and 58 (C scale). 

The terms identifying the various parts of a knife are given in Figure 
27. These are the terms commonly used in North America and many other coun-
tries in relation to veneer cutting. However, it should be noted that the 
knife manufacturing trade as well as wood-machining specialists often use these 
terms in the opposite way. For example, "face" is the commercial term for 
what is referred to in this publication as "back". 

Table 12 gives the width of the face of a knife for various bevel angles 
and knife thicknesses. This dimension is useful to check whether a knife has 
been ground to the desired bevel angle. Table 12 also gives the bevel angles 
which are commonly used in veneer cutting. 

8.5 Grinding Procedure 

The grinding procedure is described in detail in the following 11 stages 
of this section, beginning with the installation of a new grinding wheel. 
Since many of the operations dealt with here are seldom performed, the regular 
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grinding of a knife requires relatively little time. For example, the grinding 
and honing of an 8-foot knife can be done in about 15 to 30 minutes depending 
on the condition of the knife edge before grinding. 

Inspecting the wheel 

When a grinding wheel is received from the factory it should be examined 
closely for possible damage during transit. Remove the sawdust or other 
packing material, brush the wheel clean and inspect it visually for 
possible cracks or other damage. As an extra precaution, suspend the 
wheel and tap it lightly with a small mallet or a hard piece of wood7 if 
the wheel rings, it is clearly in good shape. The wheel should be dry 
when this test is made. 

b. Mounting the wheel 

All abrasive cup wheels are fitted directly to the motor spindle and are 
held in place by a flange and a series of bolts. However, the components 
of segmented wheels have to be assembled before mounting on the grinder 
head. The cylinder-abrasive wheels are supplied with inserted nuts embed-
ded in the cylinder walls and aligned to match the screw holes of the metal 
back. Set screws are used to fasten the abrasive cylinder to the wheel 
back. The abrasive segments from a segmented wheel are held individually 
to the chuck assembly by cleats and bolts. 

Regardless of the type of wheel being used, the critical adjustment is the 
fastening of the abrasive material to the metal components of the wheel 
assembly. A good practice is to fasten all the bolts or nuts finger tight 
and re-tighten slightly and uniformly with a wrench. Abrasive material 
must never be subjected to excessive pressures by the clamping devices. A 
wheel tightened more than necessary to make it run true is under stress 
and liable to break when operating at high speed. 

c. Positioning the wheel for concave grinding 

A slight concavity on the knife face is preferred by most grinder operators 
since this facilitates honing the knife. This concavity should be very 
shallow, not deeper that 0. 001 to 0. 002 inch (0. 03 to 0. OS mm) (Figure 
28C) 1 it is obtained by tilting the grinder wheel to make a horizontal 
angle of 1 to 2° with the knife bar as shown in Figure 28A. The grinding 
wheel should not be tilted more than the recommended angle, otherwise the 
concavity is too deep and the knife tip is weakened (Figure 28B). Table 
13 provides the necessary data for setting the grinding wheel to produce 
the shallow concavities recommended. The measurement "d" shown in Table 
13 is the distance between one side of the grinding wheel and the grinder 
bed when the opposite side of the wheel touches the grinder bed (Figure 
28A). 

d. Setting the knife on the grinder 
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Before a knife is set on the grinder, examine it for damage or rough spots 
caused by handling. File the high spots even and wipe the whole knife 
clean. Also wipe the grinder bar so the knife will lie perfectly flat. 
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Position the knife on the bar with the knife tip protruding about 1/2 to 
5/8 inch (13 to 16 rnrn) above the grinder bar edge. Since the ends of the 
knife edge are slightly rounded by the striking of the wheel at the start 
of each travel, measure this distance at least 3 inches (7.6 ern) from the 
knife ends when aligning the knife on the grinder bar. 

e. Clamping the knife 

Some grinders are equipped with a magnetic knife bar, therefore no clamping 
devices are required. 

To hold the knife on non-magnetic bars, use sufficient clamps spaced not 
more than 10 inches (25 em) apart. After the knife has been accurately 
positioned, gradually tighten the clamps firmly, but not more than necess-
ary to hold the knife in its set position during grinding. Avoid excessive 
pressure on the clamps, otherwise this will restrain the expansion of the 
knife, should slight overheating occur during grinding. 

f. Tilting the knife bar 

When the knife has been properly clamped, tilt the knife bar to the pos-
ition required to produce the desired bevel angle. Adjust this position 
as accurately as possible, using a precise angle protractor (an error of 
half a degree is serious enough to cause trouble on the lathe during the 
peeling operation). To make sure that the knife bar is always set in the 
same position, paint a white surface in both the bar end and the bearing 
cap, and scribe a reference line as shown in Figure 24 (top right insert). 

g. Bringing the wheel into contact with the knife 

Make sure that the grinding wheel rotates in such a direction that it rubs 
the knife face from tip (edge) to heel, otherwise a heavy wire edge will 
be produced, and the tip of the knife may heat excessively. A wire edge 
is a narrow crest of steel formed during grinding, which is attached to 
the true edgeJ its removal is discussed later. 

With the knife in the proper grinding position, set the grinding wheel 
close to the knife without actually touching. For safety, check carefully 
that no protruding knife bolts or other objects stand in the path of the 
wheel. Before attempting to pass the wheel over the knife, apply a liberal 
amount of coolant on the wheel just ahead of the point of contact with the 
knife (see information on coolant in section "Veneer Knife Grinders"). 
Use extreme caution in bringing the wheel into contact with the knife at 
the start of the grinding operation. For the first complete travel across 
the full length of the knife, keep a very close watch to ensure that the 
wheel does not grind heavily at any point and so overheat the knife edge. 

h. Grinding the knife 

As the grinding progresses, continuous contact between the knife and the 
wheel is maintained by an automatic feed mechanism. The amount of feed 
should be very smallJ about 0.0003 to 0.0005 inch (0.008 to 0.013 rnm) after 
each back-and-forth travel. 
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Too much feed makes the grinding heavy, produces a thick wire edge and may 
cause the knife to overheat and lose its temper. The speed of travel on 
most grinders is usually pre-set at the rate of approximately 25 feet 

- (8 m) per minute, varying slightly from one grinder to another according 
to the diameter and rim of the grinding wheel. However, there is no limit 
to the speed of grinding, provided that the knife is ground straight and 
not damaged by overheating. At this point because the grinding wheel goes 
on and off the knife after each travel, the ends of the knife are slightly 
rounded and a little below the general level of the edge; however, the 
knife ends are seldom used during peeling. 

During grinding, keep the wheel free-cutting by adequate dressing and 
trueing if necessary (see next section). Proceed with grinding only long 
enough to produce a wire edge on the full length of the knife. 

A light wire edge is easier to remove without tearing than a thick one. 
If heavy grinding has been used, or if the grinding period has been pro-
longed due to damage to the knife, a thick wire edge will be produced. In 
this case, interrupt grinding shortly before completion, and remove the 
heavy wire edge with a honing stone without disturbing the position of the 
knife on the bar. Once this is done, resume the grinding for a few passes, 
or until all the small nicks have been removed. The final slight wire 
edge will be easy to hone to a fine keen edge. 

i. Trueing and dressing the wheel 
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When the wheel has been in service for a while, the grinding surface may 
become unaligned and, as a result, grinds the knife edge unevenly. This 
condition will gradually worsen unless the grinding surface of the wheel 
is corrected to be flat again. 

A diamond tool is the most sui table for trueing the grinder wheel. It 
should be mounted on the knife bar so that the wheel may pass back and 
forth against it (Figure 29). A diamond tool is used for realigning (or 
straightening) the wheel only, and not for the normal dressing or cleaning 
of the wheel during grinding. If a diamond tool is not available, this 
operation may be done with an efficient hand dresser; to accomplish this 
task the dresser is held firmly on the grinder bar with its heel hooked on 
a steady rest (Figure 30), and the dresser is gently fed to the wheel so 
as to remove the uneven spots only. 

Dressing the wheel is a cleaning operation performed by means of a suitable 
wheel dresser. It consists of removing the embedded steel particles, 
dulled abrasive grain, dirt and grease. Through this operation, new free-
cutting abrasive material is exposed to the grinding surface. A gummed 
wheel rubs the knife instead of grinding it and this friction heat may 
damage the edge seriously. To keep the grinding wheel clean and free-
cutting as long as possible, grease or machine oil should be prevented 
from mixing with the coolant. 

The most efficient tool for dressing the wheel during grinding is the 
built-in dresser mounted on the wheel carriage. The dresser is brought 
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into contact with the wheel by applying light pressure on a lever. For 
grinders which are not provided with this equipment, a hand dresser of the 
type shown in Figure 31 gives satisfactory results, provided it is used 
with care. 

j. Removing the wire edge 

The removal of the wire edge from the knife after grinding is a delicate 
operation, particularly when the wire edge is thick. Among various meth-
ods, the following technique is favoured by the majority of grinder oper-
ators. 

Remove the knife from the grinder bar and place it on a work bench, well 
supported and edge up as in Figure 26. Begin honing on the back of the 
knife, because the wire edge overhangs on this side after grinding. Use a 
stone of medium grain and hardness, well saturated with a light oil such 
as kerosene oil. Hold the stone flat on the back of the knife and pass it 
with light pressure against the wire edgeJ use a back-and-forth motion 
with short strokes (8 to 12 inJ 20 to 30 em) until the full length of the 
knife has been covered. For succeeding passes, tilt the stone gradu- ally 
forward until the wire edge has been bent over the face of the knife. 
Without tilting the stone, repeat the operation on the face until the wire 
edge has been returned to the back. By this time, the wire edge is con-
siderably weakened and gradually falls off, exposing the new edge of the 
knife. This is the critical stage of the operation because excess honing 
with heavy pressure will produce a new wire edge. Therefore, when this 
stage is reached use very light pressure on the stone. 

k. Honing the knife 

The honing of a keen edge on a veneer knife is accomplished by a few ad-
ditional passes with a fine-textured stone. The stone must be well satu-
rated with oil and handled very lightly. The peeling process has a honing 
effect on the knife edgeJ therefore the knife edge is generally smoother 
after peeling several logs than at the start of the veneer-cutting oper-
ation. 

Honing stones are rectangular or circular (Figure 32). Rectangular stones 
are generally used with parallel strokes and are particularly suited for 
touching-up knives already in position on the lathe. Circular stones, 
normally used with a rotary motion, are essentially used when knives are 
honed on the work bench following the grinding operation. When not in 
use, honing stones should be kept submerged in kerosene oil. 

8.6 Special Procedures 

a. Correcting a hollow-ground knife 

The edge of a properly ground knife should be perfectly straightJ otherwise 
the setting of the lathe is very difficult. The probable cause of a knife 
edge being hollow instead of straight is overheating of the metal during 
grinding (Figure 33). The heat causes the edge to expand and the knife to 
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bow upwards, and a knife ground while bowed develops a concave edge after 
cooling. If this is suspected, stop grinding and loosen the clamps to 
allow free movement of the steel during cooling. When the knife is cooled, 
check its position and reclamp it. Then dress the wheel properly and re-
sume grinding with light cuts. At the start, the wheel will only grind 
the ends of the knife: but later it will cover the full length of the knife 
face. 

b. Grinding the back of the knife to correct a bumpy edge 
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•sack grinding• (grinding the back of the knife) is necessary when a knife 
cannot be ground to a straight edge because it has been slightly bent in 
localized areas (Figure 34). Bending may be caused by "slabbing•, a method 
by which the operator increases the infeed of the knife excessively to 
speed up the rounding of a log. As this is done with the bar opened, the 
knife is not sufficiently supported and bends more easily. Bending may 
also be caused by •rubbers• (small pieces of wood caught between the logs 
and the nose bar) , or by knots or wavy grain which bulge out of the log 
surface because of the excessive pressure from the bar, or because the 
knife is heeling too heavily against the log (knife angle too low). 

After a bent knife has been reground, its edge presents high and low spots 
(bumps and hollows): consequently this knife produces thick and thin ven-
eer. The high spots are particularly dangerous because they may produce 
circular bumps on the log surface (Figure 34). These bumps, in turn, exert 
excessive pressure against the knife face, and eventually bend the knife 
even more. 

When high spots are detected on a knife edge, the only solution is to grind 
the back of the knife (Figure 35). 

Unless the grinder is equipped with a magnetic knife bar, prior to back 
grinding, the knife must be drilled and tapped with a number of threaded 
holes to coincide with those on the grinder. These are required to clamp 
the knife to the grinder without having bolts protruding from the surface 
to be ground. Drill these holes in the soft steel portion of the knife, 
just below the hard steel inlay and not more than 12 inches (30 em) apart. 
With slotted knives, drill one hole between each pair of slots. For 
clamping, make sure that the holes are aligned with the slots or holes on 
the grinder bar. 

Mount the knife securely and firmly to the grinder bar using clamping bolts 
and the threaded holes in the knife, ensuring that the knife -sits perfectly 
flat against the bar, otherwise back grinding will not be successful. 
Once the knife is mounted, tilt the bar until the back is nearly vertical 
and facing the grinding wheel (Figure 35). 

When back grinding a knife along its edge, the wheel can remain at the 
same angle of tilt (Figure 28) used for face grinding, provided the angle 
of tilt is not more than 1 or 2 degrees as recommended for face grinding. 

To grind the back of the knife, it is not necessary to grind the full sur-
face of the back. A narrow strip 1(2 to 1 inch (13 to 25 mm) in width 
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from the knife edge down is sufficient to produce a new straight edge on 
the full length of the knife. This is obtained by tilting the knife bar 
slightly (about 1/2 degree) in the direction of the grinding wheel, so 
that only the upper part will be in contact with the wheel. 

Some modern veneer knife grinders are equipped to back grind the knives 
while the normal face grinding is in progress. Back grinding is accom-
plished by a small motorized grinding wheel installed on the carriage, 
ahead of the regular wheel. This small wheel is positioned to grind the 
back of the knife on a narrow strip until a straight cutting edge is 
formed. The small wheel is then withdrawn and the normal grinding on the 
face side is continued. This dual grinding operation produces a fine thin 
edge which leaves very little wire edge. Nevertheless, even with this 
modern equipment, care must be exercised to ensure that the fine edge will 
not be damaged by overheating. 

c. Microbeveling a knife 

A microbevel is a very narrow bevel of 25 to 30 degrees which has been 
filed on the tip of a standard knife (Figure 36) to increase the resistance 
of the knife tip to damage by knots and grit. 

Knives with the microbevel profile illustrated in Figure 36, have been 
extensively used at this laboratory and in industry for peeling unheated 
bolts with very hard knots. These knives have proved remarkably resistant 
to damage, and the use of microbeveled knives is becoming more and more 
popular. A microbevel of the size recommended here has no adverse effect 
on veneer quality from softwood species. When used to peel hardwood faces, 
it produces a very light roughness which will be sanded off by the normal 
sanding operation. 

To produce a microbevel, use a smooth, single-cut flat machinist file 
guided by a special frame (Figures 37 and 38). First, grind the knife 
with the bevel ordinarily used at the veneer lathe (about 19 to 21 degrees 
for hardwood, and 21 to 25 degrees for softwood); then remove the wire 
edge. Now place the frame on the knife; this frame is designed to hold 
the file at an angle of 10 degrees greater than that of the main bevel; 
for instance, 30 degrees for a 20 degree knife (Figure 37). To obtain 
this angle, the knife edge must pass through the center of the 1/4-inch (6 
mm) holes at each end of the frame. This is accomplished by adjusting the 
two screws resting on the knife back (Figure 37). Place the lower part of 
the file on the knife back and rest the upper part on the angle iron at 
the top of the frame. Microbevel the knife with light strokes of the file 
over the full length of the frame. After four or five strokes, move the 
frame along to the next knife section and repeat the process to obtain a 
microbevel of even width over the full length of knife. 

When filing threads begin to form at the knife edge, remove them with a 
stone in the same manner as a wire at the same time using the frame 
so that the microbevel will not be changed. Then continue to file until 
the desired width of microbevel is obtained (generally from 0.010 to 0.020 

0.25 to 0.51 mm). The width of the microbevel can easily be esti-
mated by comparing the edge under a magnifying glass to a 0.010 or 0.020-
inch (0.25 to 0.51 mm) feeler gauge. The knife is now ready for use. 

89 



Chapter 8 

A microbevel can also be produced with a honing stone instead of a file 
using the same frame as in Figures 37 and 38, but this is a somewhat longer 
procedure. The stone is rotated gently against the knife tip, with the 

._ coarse side of the stone for the early stage and the fine surface of the 
stone for finishing. In addition to the grinding time, an extra 15 to 20 
minutes are required to produce a microbevel on a 110-inch (2.8 m) knife. 

Although a microbeveled knife is quite resistant to damage, occasional 
nicks will appear on the edge. This damage ordinarily is slight and can 
be repaired quickly on the lathe by touching it up with a stone. To do 
so, pass the stone first against the knife face, in the same manner as for 
repa1r1ng damage to a knife on the lathe. For touching-up the knife back 
(the back of the microbevel) use the same special frame. 

8.7 Overheating: The Most Serious Problem in Grinding 

a. Damage caused by overheating 

Overheating the knife during grinding, even for a few seconds, draws the 
temper from the steel and, in severe cases, produces microscopic cracks 
along the knife edge. Both of these conditions cause rapid deterioration 
of a veneer knife. Overheating is detected by the colour of the steel 
along the knife edge which changes to a blueish or brownish shade. Cracks 
are microscopic and therefore cannot be seen easily1 they are detected 
during honing as the knife edge breaks along the cracks into small par-
ticles of steel. 

During the grinding operation, keep the knife under close observation. If 
a blueish or brownish spot appears along the edge, it is a warning sign. 
Stop grinding immediately and seek the cause of overheating. If the situ-
ation has been remedied quickly, the discoloration on the knife will dis-
appear after a few passes of the wheel when grinding is resumed. 

b. Main causes of overheating 
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(i) Haste in grinding. When a knife is badly damaged by large nicks, 
it is tempting to grind with heavy cuts to get the job done in a 
hurry. In this condition, overheating is most likely to occur. 

A light cut is always best, and a knife ground slowly is less likely 
to be ground hollow (Figure 33) or to have the temper drawn. This 
technique will result in fewer grindings and the knife will keep a 
keen edge longer. 

(ii) Inadequate cooling. The supply of coolant should be plentiful at 
all times during grinding. Clean water is satisfactory but an 
emulsifying oil diluted with water is preferred. Keep the coolant 
free from sludge so that the pump and hose attachments will not 
clog1 should this occur, the 'flow of coolant will be insufficient. 
Make sure the coolant is applied just ahead of the point of contact 
between the wheel and the knife. 
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(iii) Clogged grinding wheel. A clogged wheel does not cut away the steel 
from the knife, but only rubs and polishes the metal. This creates 
friction and eventually overheats the knife. By frequent dressing, 
keep the wheel from being clogged by steel particles or other 
foreign matter. 

(iv) Improper grade of grinding wheel. To grind a veneer knife properly, 
it is essential to use the proper type of wheel. If a wheel over-
heats the knife or becomes clogged, no matter how much care is 
taken, there is good reason to suspect that its grade is improper 
(see section on Wheel Selection). 

8.8 Truing the Pressure Bar 

When the lathe or slicer operator notices that his pressure bar is worn 
irregularly, time has come for truing it. What is required is not really 
grinding but simple truing -- an operation which will produce a flat and 
straight face. The angle required on the bar face is indicated in Figure 
as for the angle of the grinder bed it must be 15 degrees for bar No. I, 5 
degrees for bar No. II and 25 degrees for bar No. III. 

When the truing operation is completed, the wire edge along the bar tip 
must be removed. At the same time the tip should be very slightly rounded so 
that the bar will not scratch the veneer being peeled. 

8.9 Latest Improvements in Grinder Design 

In recent years many improvements have been made in grinder never-
theless they do not alter the basics of the operation described. Some of these 
improvements are: 

- Coolant runs through the motor spindle thereby cooling knife and wheel 
more effectively with less coolant spin-off. 

- Rectangular grinder segments with straight sides are more commonly used 
and manufacturers claim that they are more economical and don't need 
balancing. 

- Solid wheels are glued to the head doing away with internal stresses 
caused by bolting. 

- Many grinders have magnetic beds which simplify the mounting of the 
knife on the knives are easily positioned with greater accuracy 
using adjustable stops. 

- Some grinders now have pneumatic clamps which fasten and release the 
knife rapidly. 

- Accurate vernier scales or optical gauges allow for fast and accurate 
adjustment (to the 1/10 of a degree of bevel angle). 

- Most grinders now incorporate fully automated dressing attachments. 
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- Grinders are also capable of automatically applying a microbevel to a 
knife. 

- Some features concerning feed that are commonly found on modern grinders 
are: (1) infinitely adjustable feed rate, (2) high speed return, and 
(3) instantaneous stoppage in emergency situations. 

- The old v-shaped ways have been replaced by more economical flat ways 
on which rollers run. These ways are easily changed when worn and are 
much cheaper to buy. 
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Table 12. Width of Knife Face for various Bevel Angles 

Knife Thickness 
(inch) 

l/2 (0.500) 

5/8 (0.625) 

3/4 (0. 750) 

(mm) 

15 

Knife Bevel Angle 
(degrees) 

18 
19 
20 
21 
22 
23 
24 
25 

18 
19 
20 
21 
22 
23 
24 
25 

18 
19 
20 
21 
22 
23 
24 
25 

(degrees) 

18 
19 
20 
21 
22 
23 
24 
25 

Bevel angles commonly used in industry 

Softwoods 
Hardwoods 

21 to 25 degrees 
19 to 21 degrees 

Knife Bevel Length 
(inch) 

1.618 
1.536 
1.462 
1.395 
1.335 
1.280 
1.230 
1.184 

2.023 
1.920 
1.827 
1. 744 
1.668 
1.600 
1.537 
1.479 

2.427 
2.304 
2.193 
2.093 
2.002 
1.919 
1. 845 
1.775 

(mm) 

48 
46 
44 
42 
40 
38 
37 
36 

Note: A recent study conducted in France (ll has shown that a 
21° knife requires at least 20 percent less torque for 
peeling than a 20° or a 22° knife. 

Chapter 8 
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Table 13. Setting of the Grinder Wheel to Produce a 
concave Pace 

Diameter Depth of concavity 
Grinding Wheel Wanted Tilt of the Wheel 

·s·• 
inches em inch IIIID degrees inch IIIID 

14 36 0.001 0.025 1 1/4 6 
14 36 0.002 0.051 2 1/2 13 
16 41 0.001 0.025 1 9/32 7 
16 41 0.002 0.051 2 9/16 14 
18 46 0.001 0.025 1 5/16 8 
18 46 0.002 0.051 2 5/8 16 

lsee Figure 28. 
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Figure 24. An 88-inch (2.2 m) veneer knife grinder (old model) 

Note: The insert (top right) shows reference lines for accurate setting of 
the knife bar. Features of modern grinders are described at the 
end of this chapter. 

Solid cup wheel Segmented wheel 

Figure 25. Types of grinding wheels 
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G090 

Figure 26. Plain and slotted veneer knives with hard steel inlay for the 
cutting edge 
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.-----Knife edge 

Knife face 
----1 

(log side) \---Knife back 

Knife heel-

G090 

Figure 27. Terms identifying various parts of a knife 
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A 
• 

Grinding Bed 

1 d/l 

When Grinding Wheel is tilted 
at an angle of 10° 

B 

I Grinding Wheel 

When Grinding Wheel is tilted 
at an angle of 1 ° 

c the Bevel of Knife 
Tip is 19° 52' 

i the Bevel of Knife 
is 1e• 40' 

the Depth of 
Concavity is (0.28 mm} 

the Depth of 
Concavity is (0.03 mm) 

G090 

Figure 28. Grinding a shallow concavity in a veneer knife face 

A. Top view of the grinder showing the tilt of the wheel 
B. Knife face with excessive concavity 
c. Knife face with shallow concavity as recommended for veneer knives 

Note: Table 13 and Figure 28 apply to a standard veneer knife 5/8 in. (16 mm) 
thick. 
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Figure 29. Diamond tool for truing the grinding wheel 

Note: Coolant should be applied to the wheel for this operation. 

Figure 30. Dressing the grinding wheel 

Note: The method illustrated here can also be used for truing the wheel, 
should a diamond tool not be available. 
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Figure 31. Wheel dresser Huntington (Desmond) type 

Figure 32. Honing stones 

Left: Rectangular stone with very fine grain 
Centre: Circular stone with fine grain on one side and coarse grain on the 

other 
Right: Rectangular stone with fine grain on one side and coarse grain on the 

other 
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wheel 

J 
G090 

Figure 33· Knife ground hollow 

A. Bow in the knife due to heat distortion during grinding 
B. Hollow in the knife after grinding and cooling 

Note: The bow and hollow are exaggerated for illustration purposes. 
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Figure 34. 

KNIFE EDGE \ A 8 A 

________ _ 

CD -----
LOG 

(top Yiew) 

'---8UMPONTHELOG 

A 8 A 

J l 1 

0 1 \ 
'HIGH SPOT 

i 

Formation of a high spot on the knife 

I 

G090 

1. Top view of the knife edge which has been bent by a bump on the log (such 
bumps are often caused by a wood piece jammed against the bar). 

2. End view of the same knife edge (A. straight edge; B. bent edge). 
3· Section on the same knife during grinding. The newly-ground edge will be 

higher in the bent part B. than in the straight part A. 
4· Front view of the knife after grinding. 

Note: Deformations are exaggerated for illustration purposes. 
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Figure 35. Veneer knife in position for back grinding 
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Microbevel file 
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Cl) 
u m -

\ 
\ 

G090 

Figure 36. Profile of knife tip with microbevel 

Note: The knife tip is magnified for demonstration purposes 



Chapter 8 

KNIFE 

1 inch = 25 mm 

SCREW 

ANGLE OF FRAME 
SLOT 25• 

Figure 37. Frame used to support the file or stone when producing a 
microbe vel 

Figure 38· Making the microbevel on the back edge of a veneer knife 

G090 
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CHAPTER 9 
SETTING THE VENEER LATHE 

9.1 Introduction 

Veneer lathes are complex machines designed for precise work, with pro-
vision for making critical adjustment to within a thousandth of an inch or one 
tenth of millimeter or a fraction of a degree of angle. Very often, however, 
operators of commercial lathes regulate their settings by feel and sight, 
making various corrections during the course of the peeling operation. 
Investigators carrying out research on veneer cutting have found it essential 
to have more precise control of the lathe adjustments. For this purpose, a 
number of instruments have been designed or adapted by research workers in 
various countries. These instruments are available from the manufacturers 
listed in Section 12 of this Chapter. 

In recent years many mills around the world have adopted these instruments, 
now commercially available, and have found them useful for improving the qual-
ity of veneer. Their cost is reasonable and, with a little practice, lathe 
operators will find them easy to use. In addition to being helpful for ad-
justing lathes, they will be found of value for other purposes, particularly 
for: 

- Setting the grinder bed at the proper angle to produce the correct knife 
bevel. 

Detecting inaccuracies due to wear in the working parts of the lathe, 
and so indicating when major maintenance operations are required. 

Helping the lathe operator to know his machine better, and hence im-
proving his understanding and control of the peeling process. 

A description of lathe setting procedures would be incomplete without ref-
erence to tables indicating the settings suggested for peeling various 
such tables will be found in Chapter 11. 

9.2 Warning 

This chapter is devoted to the setting of lathes in good working condition 
(showing little sign of wear) and unaffected by heat distortion occuring when 
hot logs are being peeled. 

When the reader has understood this chapter, he should study the next one 
which describes the main problems encountered when attempting to set a lathe 
affected by wear or heat distortion or both. 
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9·3 Main Sequences in Setting a Lathe 

In this manual, lathes are divided into two types according to the kind of 
pressure bar (nose bar) they are equipped with. These are: 

- Lathes with a flat pressure bar (Figure 39A) 

- Lathes with a roller pressure bar (Figure 39B) 

On both types of machines the most important adjustments or settings to be 
made are similar. These are: 

- Aligning the knife edge with the center of the spindles 

- Setting the vertical opening between the bar and the knife edge 

- Setting the horizontal opening between the bar and the knife edge 

- Setting the knife angle (knife pitch) 

Around 1973 a new type of pressure bar, the steam-heated nosebaro , was de-
veloped at the Forest Products Laboratory in Vancouver. This bar has 
replaced the roller bars in 75 percent of the mills in British Columbia; it is 
described in Chapter 12. 

9.4 Leveling the Lathe 

Since the knife angle is the one between the knife face and the horizontaZ 
it is essential that the lathe be perfectly level. To check this, place a 
precise bench level first on the upper ways of the carriage and, second, on a 
straight edge resting with one end on one of the upper ways and with the other 
end on the opposite upper way. If the lathe is not perfectly horizontal in 
both cases, shim it until it is. 

9.5 Aligning the Knife Edge with the Center of the Spindles 

When installing a new knife on the lathe, the primary adjustment is the 
alignment of the knife tip with the center of the lathe spindles. An error in 
this adjustment affects the angle between the knife face and the bolt surface 
and can result in the production of veneer of irregular thickness. Certain 
lathe manufacturers provide a tool which is used to set the knife from a 
reference point on the knife frame. If this tool is not available, a simple 
but reliable method applicable to all lathes is available for this operation. 
The instruments used for this setting are an accurate wooden support and a 
common bench level (Figure 40). The support is made with an arm approximately 
6 inches (15 em) in length and two side blocks assembled at right angles to 
one end of the arm. The unit should be thoroughly varnished when completed, 
to avoid any change in size caused by changes in its moisture content. The 
most important dimension of this support is the distance between the bottom of 
the side blocks and the lower edge of the arm, which must be exactly one half 
the diameter of the spindles. 
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To align the knife with the center of the spindles, extend both spindles 
well beyond the ends of the knife. Place the side blocks on the knife tip not 
less than 6 inches (15 em) from the end of the knife, rest the arm on the 
spindle and place the bench level on the support arm as shown in Figure 40. 

After the knife has been placed slightly below its final position, tighten 
the end knife caps (or clamps) moderately and raise the knife gradually until 
both ends are perfectly level with the center of the spindles. Tighten all 
remaining caps and all the knife adjusting screws and make a final check with 
the level to be certain that the position of the knife has not been disturbed 
during the final tightening. 

Warning 

Section 5 applies to a lathe in perfect working condition. If there is 
play in the spindle bearings and bushings, proceed as described in Case No. 6 
of Chapter 10. 

9.6 Alignment of the Knife Frame and of the Bar Frame 

Before attemping to set a lathe, it is essential that the knife frame and 
the bar frame of the machine are in proper alignment vertically and horizon-
tally with the center of rotation of the spindles. Serious misalignments of 
these parts do occur and, when present, make the setting of the lathe very 
difficult. The following alignment procedure is recommended: 

1. Place a straight edge (the length of the lathe carriage) on the ma-
chined surface of the upper ways on which the lathe carriage slides. 
One end of the straight edge must be on the way at the right hand side 
of the carriage and the other end must be on the opposite way. 

2. Measure the vertical distance between the underside of the straight 
edge and the tip of the knife bed (part of the knife frame behind the 
knife edge, in which the knife rests) at both ends of the lathe. These 
measurements should not differ by more than 1/32 inch (0. 8 mm). If 
the difference is greater, correct the error. As a matter of interest, 
errors of up to 1/4 inch (6 mm) have been measured on commercial lathes 
by the author. 

3. Measure the horizontal distance between the spindles and the tip of 
the knife bed. The distance should be the same at both ends of the 
carriage. If it is not, correct the error with the adjusting nut of 
the feed screw. If there is play in the spindles or feed screws, do 
the same when a log is being peeled. Stop the log and measure distance 
while veneer is still between knife and bar. 

4. Place the knife on the lathe and adjust the knife angle or pitch of 
the knife (the face of the knife should be approximately vertical). 

5. If, after completing operation No. 4, the knife is not level with the 
center of the spindles, adjust it with the aid of the knife adjusting 
screws using the method and instruments illustrated in Figure 40. If 
the knife is babbitted, change babbitt. 
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6. Measure the vertical distance between the straight edge and the knife 
tip. If the five operations described above have been made correctly, 
this distance should be the same at both ends of the carriage • 

Now the knife frame and the knife tip are parallel to the center of 
the spindles. They must always remain parallel, therefore any change 
of setting at one end of the knife frame or of the knife must be ac-
companied by an equal change at the other end. 

7. Remove the straight edge. 

8. Measure the vertical distance between the knife tip and the bar 
(Figure 41). This distance should be exactly the same at both ends of 
the bar. If it is not, correct the error with the screws controlling 
the position of the bar frame without altering the mechanism control-
ling the position of the knife frame. 

9. Adjust the horizontal gap between the bar and the knife. If these 
operations have been carried out correctly, both the knife edge and 
the bar will be parallel to the axis of rotation of the spindles, in 
both the vertical and horizontal plane. 

9.7 Setting the Vertical Opening of the Flat Bar 

As a rule of thumb, the vertical opening of a flat bar should be about 1/5 
of the veneer thickness (Table 14) but not less than 0.010 inch (0.25 nun). 
When peeling fuzzy wood, the vertical gap can be increased to half the veneer 
tnickness to help the fuzz go through. 

After the knife has been aligned for height with the center of the spin-
dles, advance the nose bar close to the knife and loosen the large screw caps 
at each end of the bar frame. Select from a standard set of feeler gauges, as 
shown in Figure 41A, a feeler (or combination of them) which corresponds to 
the height of the vertical opening suggested in the table of lathe settings. 
By means of the adjusting device at the ends of the bar frame, raise or lower 
the pressure bar until the proper setting is obtained. When both ends of the 
bar have been adjusted in this manner, re-tighten the screw caps and check if 
the vertical opening is uniform at various points along the knife edge. If 
there are slight inaccuracies due to wear or high spots on the knife, setting 
a perfectly even vertical gap will be impossible. However, in such cases, the 
use of the feeler gauges will assist the operator to obtain a compromise 
setting. 

9.8 Setting the Vertical Opening of the Roller Bar 

Vertical gap settings are given in Tables 16 and 17. They give good ven-
eer when used on the 52 inch (1.3 m) lathe of the Ottawa laboratory, and are 
presented here as a guide for lathe operators. 

To adjust the vertical opening of a roller bar, the same initial procedure 
as for the flat bar can be followed except that, instead of feeler gauges, a 
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special instrument is used to measure the vertical opening (height of roller 
center above knife tip). This instrument, shown in Figure 42, must be adjusted 
to zero before measurements are taken on the lathe. This is done quickly by 
holding the instrument on the zeroing block supplied for this purpose, and the 
tip of the dial gauge pressed firmly on the rod. The dial is then set to read 
zero as shown in Figure 43. 

To measure the vertical opening, the instrument is levelled on the knife 
tip and pressed against the roller. The pressure bar is then adjusted so the 
reading on the dial gauge is equivalent to the vertical opening (gap) rec-
ommended in the table of lathe settings. (The dial gauge is specifically 
calibrated and reads gap opening directly.) This operation is shown in Figure 
43. After the bar has been adjusted at both ends, check the reading for uni-
formity at different points along the bar. If there are irregularities due to 
wear or uneven knife edge, compensate for the best possible vertical gap set-
ting. When this instrument is ordered, it is essential that the supplier be 
informed of the diameter of the roller bar being used, so that he can supply 
the corresponding zeroing block. 

At this point it must be mentioned that the roller bar is a complex piece 
of equipment. Details of its design and installation on the lathe are given 
in Chapter 12. 

9.9 Setting the Horizontal Opening of the Bar (flat and roller bar) 

The horizontal gap may vary from 80 to 100 percent of the veneer thickness. 
The first figure is for thick veneer cut from very soft wood (e.g. 1/10 inch 
[2. 4 mrn) and thicker basswood) and the second is for thin veneer ( 1/40 inch 
[0.6 mrn) and thinner) peeled from any species. 

The instrument for aligning the nose bar horizontally with the knife and 
for setting the horizontal gap consists of a dial gauge (graduated in thou-
sandths of an inch or tenths of a mrn) mounted on a special frame (Figure 44). 

The face of this frame must be flat and perpendicular to the gauge spindle 
or shaft. The steel tip mounted on the end of the gauge spindle must be 
square, and the edge of this tip which touches the nose bar must be exactly 
parallel to the face of the frame. This can be achieved by rubbing the com-
plete assembly face down on a piece of emery cloth on a flat surface. 

To measure the width of the horizontal gap, the face of the frame is first 
pressed against the knife face with the steel point of the spindle touching 
the knife edge. In this position the dial gauge is set to read zero by ro-
tating the graduated scale. The instrument is then raised slowly until the 
steel tip slips off the edge of the knife and advances against the nose bar as 
shown in Figures 44B and c. The needle of the dial gauge then indicates the 
exact horizontal distance between the knife edge and the nose bar. 

This horizontal gap should be checked at several points along the length 
of the knife each time a knife or nose bar is installed. If the gap is not 
uniform over the full length of the knife, the bar must be corrected with the 
nose bar adjusting screws shown in Figure 39. 
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When the bar is parallel with the knife edge, the appropriate horizontal 
opening can be accurately set by moving the complete pressure bar assembly 
backward or forward. When the assembly has to be moved backward (away from 
the spindles), it should first be withdrawn beyond the desired horizontal 
opening, and then adjusted accurately with the instrument by moving the as-
sembly forward. This technique takes up the backlash present in the adjusting 
mechanism of the bar. 

At this point we repeat that the method described here for setting the 
vertical and horizontal gap applies to a lathe in good working condition. If 
there is wear and play in the bar mechanism, or distortion caused by heat, 
proceed as explained in the next chapter. 

9.10 Setting the Knife Angle (pitch of the knife) 

a. Knife angle 

The knife angle is the angle formed between a horizontal plane X passing 
through the knife edge (when the knife edge is horizontally in line with 
the centre of the rotation of the spindles) and a plane Y passing over the 
ground face of the knife (Figure 45A). The knife angle is important since 
a low angle (Figure 45B) causes too much rub (heeling) on the face of the 
knife: this results in a tendency for the knife to move in and out of the 
cut in a slow and silent motion, producing alternately thick and thin ven-
eer in a long wave: in the extreme case, the knife will come out of the 
cut and may be bent by excessive log pressure. Also, a low knife angle 
produces excessive friction, increasing power consumption and causing jerky 
log rotation and it may cause the chucks to turn in the log end, resulting 
in "spin-out". 

On the other hand with too high an angle (Figure 45C), and too little knife 
rub, the knife and log vibrate rapidly, emitting a characteristic grumbling 
sound, and producing a corrugated veneer. 

A bright "rubbing" strip, just below the knife edge, wears uniformly on 
the knife face when cutting at the correct knife angle. This rub strip is 
usually between 1/16- and 3{8- inch ( 1. 6 and 9. 5 nun) wide and varies with 
species and with veneer thickness being peeled. Experienced lathe oper-
ators use the width of the rub strip as a guide by which to correctly set 
the knife angle. 

On a lathe the knife angle varies between about 88 degrees and 92 degrees 
(Figure 46) • 

b. Knife angle gauge 
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Figure 47 shows a knife angle gauge developed at the Eastern Forest Prod-
ucts Laboratory that overcomes the problems encountered by lathe operators 
using the square or protractor heads from a combination square set or 
modified bevel protractor. This knife angle gauge is equipped with a lip 
formed by a face-plate that aligns the instrument with the knife edge and 
with magnets that clamp it solidly to the lathe knife-face, leaving the 
operator's hands free to adjust the knife angle while the instrument is in 
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place. The curvature of the glass tubes is such that only one bubble is 
visible to the lathe operator when the knife face is set to one of the 
angles. 

With this gauge the lathe operator does not have to preset an angle as 
with the protractor head and the bevel protractor. Since the EFPL instru-
ment angles are labeled, no confusion can occur as to whether the angle is 
greater or less than 90 degrees. 

Figure 48 shows other instruments used by lathe operators. All of them 
have major drawbacks: the square head and the protractor head have levels 
which lack the precision required for setting the knife angle, and the 
modified bevel protractor is difficult to read when the angle is close to 
90 degrees, this latter instrument, however, is useful when measuring 
other angles (Figure 49 and 50). 

c. Knife angle and log diameter 

As the curvature of the surface of a log changes while the peeling pro-
gresses, it is preferable for the knife angle to decrease slightly during 
cutting; this is the reason why the tables of the lathe settings given in 
Chapter 11 recommend two knife angles: one for a log diameter of 24 inches 
(61 em) and another one (generally 1/2 degree lower) for a log diameter of 
9 inches (23 em). At this point it be noted that the knife angles 
recommended in the tables are the same for all species; that is, 90°00' 
decreasing to 89°30' for thick veneer, and 90°30' decreasing to 90°00' for 
thin veneer. 

In modern lathes the knife angle can be set at the desired value to start 
peeling, after which it decreases automatically as the peeling progresses. 
The knife angle is controlled by the position of the lower ways (pitch 
tracks) along which the bottom of the knife carriage slides. As the lower 
ways are raised, the knife angle increases. The decrease in this angle, 
as the knife carriage moves into the bolt, is controlled by the slope of 
the ways towards the bolt. 

Two different types of lower ways are found in modern lathes: 

Type l. Ways with fixed slope. These ways are an integral part of 
the lathe frame and, therefore, are not adjustable. 

Type 2. Ways with adjustable slope. These ways are not an integral 
part of the lathe frame. Both the height and the slope can be ad-
justed. 

The adjustment of the knife angle will be discussed separately for each 
type of lathe. 

d. Adjusting the knife angle on a lathe when the carriage ways have a fixed 
slope 
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This is done in three easy operations as follows: 

1. The proper knife angle (for example 90°00' for a log diameter of 24 
inches [61 em] is read from the tables of lathe settings). 

2. The knife carriage is positioned to have the knife exactly 12 inches 
(30 em) away from the center of the spindles (this is the position of 
the knife for peeling a log 24 inches [61 em] in diameter). 

3. The knife angle is adjusted by means of the pitch-setting mechanism 
until the bubble of the bevel protractor (Figure 48C) or of the knife 
angle gauge (Figure 47) indicates that the level is perfectly hori-
zontal. 

As the peeling operation progresses, the knife angle automatically 
decreases by about the right amount (a change of approximately 1/2° 
from a log diameter of 24 inches [ 61.0 em] to a log diameter of 9 
inches [23 em] in proportion as the log diameter decreases). 

If a new knife is placed on the lathe, its angle will be correct only 
if the bevel of the second knife is the same as that of the first 
knife. But if a knife with a different bevel is used (say 21° instead 
of 20°) the knife angle must be readjusted to maintain the same 
lationship to the log. 

e. Adjusting the knife angle on a lathe when the carriage ways have a variable 
slope 
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This procedure is less simple than the one just described. However, lathe 
operators will find it worth learning because it provides an automatic and 

adjustment of the knife angle. 

The setting of ways with adjustable slopes is carried out in three main 
operations (see Figure 50). 

- Determination of the change in elevation of the ways needed to change 
the knife angle by one degree, 

- and setting of the slope angle of the ways, and 

- Adjustment of the final elevation of the ways. 

The first operation consists of obtaining a single value which is charac-
teristic of any given lathe, and need only be determined once. Thereafter 
the setting of the ways consists only of operations 2 and 3. 

The first operation is required to determine the change in elevation (L) 
of the ways which causes a difference of one degree in the knife angle 
(Figure 50A). To accomplish this, the ways are first adjusted to hori-
zontal with an accurate bench level. Then, the ways are moved up or down 
(and kept horizontal during this operation) until the knife angle is ex-
actly 90°. The distance of the ways from any reference point on the floor 
or on the lathe frame is then measured. Assume this distance to be 5 
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inches (12. 7 em). The ways are then lowered (keeping them horizontal) 
until the knife angle reads 89°. 

The distance of the ways from the reference point is again measured. 
Assume this measurement to be 4-3/4 inches (12.1 em). The difference of 
elevation between the two positions (L) is S" - 4-3/4" = 1/4" = 0. 2SO" 
( 6 mm). This value (L) is the base of the short calculation needed to 
determine the slope angle of the ways. It should be written down and kept 
in some convenient place near the lathe for future reference. 

the second operation (calculation and setting of the slope angle of 
the ways) assume that the optimum knife angles required are 90°00' at a 
diameter of 24 inches (61 em; radius 12 inches [30 em]) and 89°30' at a 
diameter of 9 inches (23 em; radius 4.5 inches [11 em]). This means that 
the knife angle decreases by 90°00' - 89°30' = 0°30' (1/2°) when the knife 
advances towards the spindles by 12" - 4.5" = 7.5" (19 em; this is 
distance A in Figure 50B). In order to decrease the knife angle by 1/2°, 
the change in elevation of the ways (when the knife carriage travels from 
a log diameter of 24 inches [61 em] to a log diameter of 9 inches [23 em]) 
must be 1 = L/2 = 0. 250 inches/2 = 0.125" (3 mm). In other terms, when 
the knife together with the carriage advances 7. 5 inches ( 19 em), the 
bottom part of the carriage riding on the ways must be lowered by 0.125" 
(3 mm). Using these two values, it is possible to calculate the angle of 
slope of the ways. This angle is the one appearing in Table 2 opposite 
the nearest figure obtained by dividing the vertical movement (1) by the 
horizontal movement (a): 

chanqe in height of required to produce 
0°30' change in knife angle 

corresponding horizontal movement 
of knife carriage 

= l/a = 0.125 inches = 
7.5 inches 

3.2 mm = 
190.S mm 

0.017 

0.017 

Table lS shows the angles corresponding to the various ratios (1/a) which 
can be determined by this method. The ratio 0.017 corresponds to a slope 
angle of 1°. 

Once this slope has been determined, the ways are adjusted until their 
slope makes this particular angle with the horizontal (in the example 
used: 1°00'). The slope is measured with the bevel protractor as indi-
cated in Figure SOC. 

Continuing with the example, the third and final operation consists of 
setting the elevation of the ways to obtain a knife angle of 90°00' at 24 
inches (61 em) and 89°30' at 9 inches (19 em). The knife carriage is first 
moved to a log diameter of 9 inches (4 1/2 inches (11 em) from the center 
of the spindles). For convenience, a bench level may be placed on the 
ways on top of a small metal plate with an adjusting screw as shown in 
Figure SOC. The level is adjusted by means of the adjusting screw in the 
plate until the bubble is centered. The ways are then raised or lowered 
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as required to obtain the desired knife angle 89°30' - keeping the bubble 
in the bench level centered, so that the slope of the ways is unchanged as 
a result of adjustment of the height of the ways. 

Immediately after this second setting operation, the bench level and sup-
porting metal plate should be removed from the ways. If the knife carriage 
is now moved backwards until the knife is in position to cut a 24-inch (61 
em) log, the knife angle will automatically change to 90°00', providing 
all of the operations required for setting the ways have been properly 
carried out. During the raising or lowering of the ways just described in 
Step 3, it is not necessary to keep the bench level perfectly horizontal, 
but it is absolutely necessary to have the level horizontal once the proper 
height is reached. It should be repeated at this point that the knife 
angles recommended in the tables are generally the same for most species. 
This means that once the ways have been adjusted for peeling one species, 
they can be kept in the same position for cutting other species -- pro-
vided, of course, that the same knife bevel is used for all these species. 
However, it should also be kept in mind that for peeling thin veneer the 
knife angle must be a little higher than for peeling thick veneer; a change 
in veneer thickness requires readjustment of the height (but not the slope) 
of the lower ways otherwise the knife may go out of the cut because of 
excessive heeling. 

The Centre Technique du Bois in Paris is studying the possibility of re-
placing the present pitch-ways-and-trunion system of controlling the knife 
angle by a much simpler one ( 1) 7 it consists of keeping the knife face 
perfectly vertical at all diameters while moving the knife tip (with the 
whole carriage) slightly upwards as peeling progresses. This upward move-
ment of the knife tip along the log surface decreases the knife angle 
automatically, Experimental results with this system are quite encouraging. 

9.11 Latest Improvements in Lathe Design 

ll6 

In recent years many improvements have been made in lathe design; 
nevertheless this does not alter the basics of the operation described. 
Some of these improvements are: 

- veneer blocks are automatically charged and pre-centered on the lathe, 

- the thickness feed gear box is replaced by an electronic thickness con-
trol, which in turn controls the D.C. carriage motor; thus maintenance 
and downtime is reduced, 

- there is a pre-set thickness control (one for roundup and one, or even 
two, for desired veneer thickness); carriage movement is automatic, both 
forward and retract, 

- ball bearing feed screws reduce wear and maintain feed accuracy, 

- the veneer blocks are rotated by two sets of retractable chucks: each 
set consists of two concentric chucks; the large ones are used first, 
then at a pre-set diameter they retract and the blocks are peeled to the 
diameter of the small chucks, 
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- the veneer speed is increased to 800 feet (244 m) per minute, and the 
lathes are capable of peeling 2 to 3 veneer blocks per minute, 

- a new type of powered back-up roll (PBR) has been developed by the Forest 
Products Laboratory in Madison, U.S.A. It provides torque to the outer 
surface of the log, reducing the need to depend on lathe chucks as the 
only source of torque (Ref. 10 of Chapter 12). 

9.12 Addresses of Instrument Manufacturers 

The instruments described in these pages are precision tools and, there-
fore, should be mounted by a skilled instrument mechanic. A list of these 
instruments is given below, along with addresses of manufacturers who produce 
them. 

a. Instruments needed for a lathe with a flat bar 

(i) Frame-mounted dial gauge for setting horizontal gap (Figure 44). 

(ii) Bevel protractor combined with the level for measuring knife angle, 
knife bevel and other angles (Figure 48C). 

(iii) Knife angle (pitch angle) gauge (magnetic) (Figure 4 7) • 

(iv) Knife-height instrument (Figure 59). 

In addition to these instruments, the following tools, which can be found 
in any large hardware store, should be ordered: 

(v) Set of feeler gauges (Figure 41) (approx. 0. 005" to 0. 025") (0.1 to 
0.6 mm). Have them checked with a precise micrometer. 

(vi) 4-inch (10 em) mechanics level. 

b. Instruments needed for a lathe with a roller bar or a steam heated con-
toured nose bar 

Use same instruments as above but, in addition, order a frame-mounted dial 
gauge for setting vertical gap (Figure 42). When ordering, specify whether 
for roller or for contoured bar, and specify roller diameter. 

c. Addresses of instrument manufacturers 

At the time of writing, the following Canadian manufacturer was known by 
the authors to supply and repair all the instruments described in these 
pages; most of them are stock items. 

Bill Dalgleish 
Lathe Gauge Specialist 
6094 - 188th Street 
Surrey, B.C. 
V3S 4N9 
Canada 
Telephone (604) 574-4481 
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In the u.s.A. some of these instruments can be purchased from: 

E. Merritt, Incorporated 
502 Pine Street 
P.O. Box 293 
Lockport, New York 
u.s.A. 

Wisconsin Foundry and Machine Co. 
P.O. Box 1031 
Madison 1, Wisconsin 
53705 U.S.A. 

B.C. Ames Co. 
Waltham, Mass. 
02154 u.s.A. 
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Table 14. Suggested Vertical Opening of the Bar 

Veneer 
Thickness 

Flat Bar 

Vertical Opening 

Roller Bar 
l/2 inch (13 mm) 5/8 inch (16 mm) 

Diameter Diameter 
Vertical Opening Vertical Opening 

inch IDIIl inch mm inch mm inch 111111 

0.050 
or less or 
0.100 
0.150 
0.200 
0.250 

1.3 
less 0.010 0.3 
2.5 0.020 o.s 0.075 1.9 
3.8 0.030 0.8 0.080 2.0 
s.1 0.040 1.0 0.090 2.3 
6.4 o. 050 1.3 0.100 2.5 

Table 15. Relationship between the slope angle of 
the ways and the ratio of vertical to 
horizontal movement of the knife 
carriage 

Ratiol Slope Angle 

o.ooo o• 
0.004 1/4° 
0.009 l/2° 
o. 013 3/4° 

0.017 1" 
0.021 1 l/4° 
0.026 1 1/2° 
0.030 l 3/4° 

0.035 2" 
0.039 2 1/4° 
0.044 2 1/2° 
0.048 2 3/4° 

0.052 3" 

ratio is equal to 1/a in Figure SOB. 

0.085 2.2 
0.090 2.3 
0.100 2.5 
0.110 2.8 
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Figure 39. Diagram of lathe with flat bar (A) and roller bar (B) 
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G090 

Note: The vertical opening is also called "vertical gap" or "lead"; the 
horizontal opening "horizontal gap" or "gap"; the knife angle "knife 
pitch" or "pitch". 
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·- 8 en c h I eve I 

Side block 
Arm 

Arm 

Adjusting screw 

Side blocks 

G090 

Figure 40. Aligning the knife tip with the spindle center 

Note: -- Keep the arm short -- about 6 inches for more precision. 

-- 1 inch = 2.5 em 

122 



Chapter 9 

A 

0 

Nose bar 8 Nose bar c 

Correct Procedure Incorrect Procedure 

G090 

Figure 41. Setting the vertical opening of a flat bar with feeler gauges 
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LEVEL 

TOP VIEW 

- - ----·I 
ELEVATION 

I I . d rod 
_ eve cente/ 

FRONT ELEVATION ZEROING BLOCK 

PRINCIPLE 
h=H xtg26°30',..f 

G090 

Figure 42. Instrument for measuring the vertical opening of a roller bar 

Note: zeroing rod should be the same diameter as the roller bar. 
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In a recent model, the bevel of the tip is sloping in the opposite 
direction (Figure 71); this allows the instrument to be used also with 
the contoured nose bar. 



Dial is adjusted to zero, 
when face of frame is pressed 
firmly to •roct•, and bottom of 
frame is resting on zeroing 
block. (tighten set screw) 

Needle reads height of roller center 

A 

above knife tip. i.e. V.G (2.2 mm) (0.086") 
for a 16 mm (6/8") roller 

Figure 43. Setting the vertical opening of a roller bar 

A. Zeroing the instrument 
B. Measuring the vertical opening of the roller bar 
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Note: In this instrument the horizontal movement of the tip is only half of 
the vertical movement of the roller; therefore numbers on the dial must 
be doubled (if dial reads 0 to 100, change it to read 0 to 200). 
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Dial face 
adjusted to zero 

Steel tip touches 
edge of nose bar 

8 

A 

_Needle reads width 

Steel tip pressed 
against knife edge 

of horizontal opening 

Steel tip touches 
edge of roller bar 

Figure 44. Setting the horizontal opening of flat or roller bar 

A. Zeroing the instrument 
B. Measuring the horizontal opening of a flat bar 
c. Measuring the horizontal opening of a roller bar 

GOSIO 



Spindle 
Centers 

PLANEX + 
Knife 
Angle 
(pitch) 

Increasing 

c ANGLE 

A 
KNIFE ANGLE (pitch) 

I 
LOW (less than 90") 

Figure 45. Knife angle (pitch) illustrated 
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c 
HIGH (more than 90") 

G090 

Note: The pitch is exaggerated for demonstration purposes. 
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I 
I 
II 
I I 
I I 
I I 

92°/ 
goo 

Figure 46. 90 degree angle (heavy lines) 

G090 

Note: The knife angle of a lathe varies approximately from 89• to 92• (dotted 
lines) 
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Each degree is divided into 60 minutes (60'); half a degree is 
30' a quarter of a degree is 15'. 
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Figure 47. Knife angle instrument on a veneer lathe 

129 



Chapter 9 

130 

(a) Square head (b) Protractor head 

(c) Modified bevel protractor . . 

Figure 48. Instruments traditionally used to set knife (pitch) angle 

Note: Instruments (a) and (b) are not precise enough. 
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A ( Reading knife angle l 

Adjustable bench level 
mounted on protractor arm 

Vernier 

8 (Adjusting grinder bed l 

G090 

Figure 49. Various uses of the bevel protractor 
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A 

Horizontal 

8 

c 

Lower ways 
(adjustable) 

Eccentric cams which 
adjust both height of ways 
and slope of ways 

edge moves 

Slope of the ways 
(angle with horizontal) 

Adjusting screw 
Bench level 
Metal plate 

G090 

Figure 50. Method of setting carriage ways (pitch tracks) with adjustable 
slope 

Note: The lathe carriage is supported in front by the upper ways and at the 
back by the lower ways. 
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In addition, it can rotate slightly around its upper support. 

For purpose of illustration, the inclination of the ways has been 
exaggerated in this Figure. 

In some lathes the ways are moved by means of adjusting screws instead 
of eccentrics as shown here. 



CHAPTER 10 
COMMON PROBLEMS IN SETTING A LATHE 

10.1 Introduction 

The information given in the preceding chapter (Setting a Lathe) and in 
the following one (Suggested Lathe Settings) are correct when applied to a 
lathe in good working condition. However, in industrial operations the full 
benefit of this information frequently cannot be realized, because wear, play, 
and heat distortion -- often present in commercial lathes -- change the set-
tings of these machines during peeling and lead to the production of mediocre 
veneer. 

How do wear, play, and heat distortion affect lathe setting? How do they 
affect veneer quality? And how may they be controlled or compensated? The 
text and illustrations following are offered as a simple guide in detecting, 
understanding, and possibly, controlling wear, play, and heat distortion in 
lathes. 

Most of the illustrations have been drawn partially out of scale in order 
to emphasize points of special interest. The measurements referred to are ex-
pressed in thousandths of an inch (or tenths of a mm) and are assumed to be 
made with instruments for setting veneer lathes. Instruments not capable of 
this precision are of little use for adjusting these machines. Note that the 
metric measurements in this chapter are approximate, and not necessarily the 
equivalent of the values in inches. 

Eight problems of wear, or heat distortion in lathes are presented in the 
text following, together with causes and corrective actions which can be 
taken. or simplification, only one type of fault is discussed in each case. 
Nevertheless, it is important to realize that both play and heat distortion 
can act at the same time on a lathe. 

10.2 Causes and Corrective measures of Poor Lathe Settings 

Case No. 1 

No Play -- Lathe in Perfect Condition 

In the case illustrated in Figure 51 (as in the other cases cited) the 
lathe is assumed to have been set perfectly before cutting; instruments have 
been used to set the bar with a horizontal gap of 0.100• (2.5 mm) and a verti-
cal gap of 0.020• (0.5 mm) (Figure Sla). If the lathe is in perfect 
condition, nd if the log is cut at a low temperature (about 100°F [38°C] or 
lower), the setting will remain unchanged during cutting (Figure Slb). This 
is checked easily by measuring the vertical and the horizontal gaps near the 
ends of the log, first before cutting and then when the log is stopped in the 
cut and still touches the pressure bar after being peeled for several 
revolutions. 
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Case No. 2 

Hor.izontal Play in the Connections Between the Bar and Knife Assemblies --
Same Amount of Play at Both Ends of the Bar 

Horizontal movements from O.OOP to 0.047• (1.2 mm) at both ends of the 
bar have been recorded on 110-inch (2.7 m) lathes. This play varies more or 
less with the pressure exerted by the log. 

Because the bar is pushed back by the log when cutting starts, the gap 
between the knife edge and bar tip is increased from the original setting, 
with the result that there is insufficient pressure exerted by the bar on the 
veneer. This results in loose and rough veneer. 

Corrective action 

Once the whole bar assembly has been pushed back by the log (to, say, 
0.120• [3.0 mm] as in Figure 52), stop rotating the log and push the whole bar 
assembly ahead with the pressure-bar adjusting wheel until the proper horizon-
tal gap is reached (O.loo• [2.5 mm] in the example given in Figure 51). When 
the amount of play has been determined in this manner, it can be taken into 
account when setting the horizontal gap in the empty lathe. For instance, if 
a gap of 0.100• (2.5 mm) is desired and a play of 0.020• (0.4 mm) is known to 
exist, the horizontal gap should be set at o.oso• (2.1 mm). The gap will then 
open up to 0.100• (2.5 mm) when the rotating log presses against the bar. 

A first alternative method consists of placing a veneer sheet of the 
thickness to be cut between the knife and bar. This will take out much of the 
play present in many veneer lathes. once the sheet is in this position, the 
gap can be adjusted with aid of the instrument. 

A second alternative method uses an apparatus developed at the Western 
Forest Products Laboratory (Figures 53 and 54) and called a •pressure-bar 
assembly preloading unit•. The apparatus consists of two miniature jacks con-
nected by flexible hoses to a portable hand pump. A pressure gauge and manual 
shut-off valve for sustained load holding are also included. 

When the horizontal gap is being set, the jacks take up the play of the 
bar mechanism so that the gap will not open during peeling. 

study plans of the lathe and check whether provision has been made for the 
easy correction of any play which may develop in the connections between the 
bar and knife assemblies. If this is possible, make the necessary adjustments. 

Replace or remachine the worn parts. 

Case No. 3 

Horizontal Play in the Connections Between the Bar and the Knife Assemblies --
Different Amount of Play at Each End of the Bar 
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Horizontal movements of the order of 0.005 inch (0.1 mm) at one end and 
0.025 inch (0.6 mm) at the other end have been recorded on 110 inches (2.8 m) 
lathes. This play varies to a greater or lesser degree dependent upon the log 
pressure. 

As a result, the veneer is cut looser and rougher at one end of the lathe 
than the other. The log might develop a taper, in which case a greater 
thickness of veneer is produced at one end of the log than at the other and, 
if transported on a conveyor, the veneer tends to turn towards one side of the 
table instead of running straight. 

Corrective action 

If the lathe is equipped with two wheels (or two independent shafts) for 
adjusting each end of the pressure bar separately, wait until the whole bar 
assembly has been pushed back by the log. Stop rotating the log, and push 
each end of the bar assembly ahead until the proper horizontal gap is reached 
(as determined by measurement at each end of the knife). When the amount of 
play has been thus determined, it can be allowed for when the horizontal gap 
is set on the empty lathe. In the case illustrated in Figure 55, the horizon-
tal gap of the empty lathe should be set at 0.095 inch ( 2.4 mm) at the left 
hand side and at 0.070 inch ( 1.8 mm) at the right side. The gap will then 
open up evenly to 0.100 inch ( 2. 5 mm) when the rotating log presses against 
the bar. For other corrective measures, follow actions described in Case No. 
2. 

Case No. 4 

Wear of the Pressure Bar Ways 

When setting the vertical gap, the nose bar is generally advanced so as to 
be just above the knife edge (Figure 56a). Once the vertical gap is set, the 
nose-bar is moved back until the proper horizontal gap is obtained (Figure 
56b). If there is horizontal play, as described under Cases 2 and 3, the bar 
slider will move slightly back and forth when the lathe is peeling. As a re-
sult of this continuous friction, the bar ways wear off. The very end of the 
ways, on which the bar slider rests only when the vertical gap is being ad-
justed, is not affected by this wear. However, when the bar is moved back to 
set the horizontal gap, it also moves downward, thus changing the vertical gap 
already set. (Caution: do not confuse the bar ways with the carriage ways). 

Vertical displacements (lowering of the bar) up to 0.040 inch (1 mm) have 
been recorded on large as well as on small commerical lathes. 

Because the pressure of the bar is applied too low during the cutting op-
eration, overcompressed or scratched veneer will be produced, and bumps may 
appear on the log surface. 

Corrective action 

Remachine or replace the bar ways. 

135 



Chapter 10 

case No. 5 

Wear of the Block Under the Pressure Bar Adjusting screws 
·. 

In certain lathes equipped with a tilting bar frame (Figure 57), about 
half the weight of this frame rests on the tip of two screws used to adjust 
the vertical opening of the bar. After repeated openings and closings of the 
bar frame, the tips of the screws wear the metal of the knife frame on which 
they rest; in addition, because there is often some horizontal play between 
the bar frame and the knife frame, the wear produces a concavity in which the 
tips of the screws slide back and forth, and up and down. Vertical 
displacements up to 0.050 inch (1.2 mm) have been observed. 

Corrective action 

File the burrs along the edges of the concavity flat with the rest of the 
block, and then cover each concavity with a steel plate at least l/4 inch 
(6 mm) thick (Figure 57c), fastened to the block with two screws. Replace the 
plates when they start to wear under the pressure of the vertical adjusting 
screws. In modern lathes, the plates are included in the design of the machine 
and can be replaced easily. 

Case No. 6 

Wear of the Spindle Bushings and Bearings 

wear of the spindle bushings, and bearings causes the spindles to lift 
during the peeling process (Figure 58). This affects the relations between 
the log surface and the knife edge (and face) and may cause corrugation. For 
example, if a log 12 inches (30 em) in diameter lifts 0.100 inches (2.5 mm) 
during peeling, the knife angle increases by 1 degree; this is enough to make 
the knife tend to dig into the log, to start vibrating and to produce corru-
gated veneer. Spindle rise has been measured for lathes in good working con-
dition and found to be approximately 0.020 to 0.030 inch (0.5 to o.a mm). 

Corrective action 

Replace worn bushings and bearings or set the knife edge higher to compen-
sate for the spindle rise. This is done by means of the instrument shown in 
Figure 59. (Ref. 2). 

The instrument consists of a 12-inch steel rule (1) with a centering head 
(2) and a micrometer head (3). A precision level (4) is mounted in the center 
of the rule parallel to its lower edge. 

The micrometer head has a range of 0 to 1 (0 to 2.5 em) inch and is 
mounted so that, at a reading of 0.500 inch (13 nun), the micrometer tip is 
exactly in line with both the lower edge of the rule and the center of the 
spindle-centering head. In this position, a reading of 0.500 (13 mm) inch on 
the micrometer indicates the knife tip to be exactly on spindle centers. 
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setting the micrometer on the instrument is simple, if it is fully under-
stood that the micrometer reads zero when fully extended. For example, if an 
operator wishes to set a veneer knife 0.040 inch (1 mm) above spindle centers, 
this value is added to 0.500 ( 13 mm) and a setting of 0.540 inch (14 mm) is 
obtained. This setting shortens the micrometer tip an additional 0.040 inch 
(lmm) and, consequently, will adjust a knife edge that distance above spindle 
centers. Conversely, to set a knife 0.040 inch ( 1 mm) below spindle centers 
the micrometer setting would be 0.460 inch (12 mm). The method is the same if 
the micrometer is graduated in millimeters. 

Having adjusted the micrometer head to the desired setting, the centering 
head is held against the lathe spindle and the instrument is lowered slowly 
until the micrometer tip rests upon the knife edge as shown in Figure 59. 

On lathes having jacking screws for knife adjustment, either raise or 
lowerthe knife until the instrument indicates it is level. This operation is 
car- ried out at each end of the knife. 

On lathes equipped with positive veneer knife clamps and preset babbit 
fixtures for adjusting knife height (such as the Elford system), one adjusts 
the babbit routing apparatus to provide a given knife height. The amount of 
adjustment required can easily be found. With the instrument in the measuring 
position, simply rotate the micrometer head until the instrument indicates 
level. The difference between the reading on the micrometer and the desired 
setting is the amount the routing should be changed. 

Case No. 7 

Bowing of Knife and Bar Assemblies and Closing of the Gaps caused by Heat 
Distortion 

When hot logs are peeled (130° to 200°F; 54 to 93°C) the heat transmitted 
by the logs and veneer to the knife edge, the bar edge, and the surrounding 
metal of the carriage, causes these parts to heat unevenly. The resulting 
heat expansion causes distortion in the knife and bar assemblies. 

This distortion takes the form of a bow which changes the horizontal and 
vertical openings between the knife and bar appreciably and non-uniformly. 

The bowing is particularly pronounced at the beginning of the day (or work 
shift) when the lathe is cold. However, after several logs have been peeled, 
the lathe temperature reaches its working level and thereafter the gaps remain 
uniform. This, of course, is trrie only if the logs coming to the lathe are 
all at the same temperature, and there is no long interruption during 
peeling. In practice, the temperature of a log is seldom uniform from bark to 
core, and interruptions of the peeling process are often frequent; therefore, 
when hot logs are being peeled, it is not uncommon to see the lathe gaps 
change more or less severely within minutes. 

The narrowing of the vertical gap was found to be as much as 0.020 inch 
(0.5 mm) and that of the horizontal gap as much as 0.010 inch (0.3 mm) in the 
center of 110 inches (2.8 m) lathes (Figures 60). 
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Because of the narrowing of the gaps towards the center of the knife, the 
veneer tends to be cut thinner at the center of the log than at the ends. As 
a first result, the log diameter decreases faster at the ends than in the cen-
te·r, and the log develops a slight barrel shape. At this stage, the veneer 
sheet produced after each turn of the log is longer at the center than at the 
edges, which results in buckling of the green veneer. such veneer cannot be 
dried to a flat sheet. In addition, to prevent over compression of the veneer 
at the center of the lathe, the horizontal gap must be set larger than the 
optimum value. Consequently, there is insufficient compression at the veneer 
edges to prevent the occurrence of excessive veneer roughness. 

Corrective action 

Equip the lathe with a yoke mounted on top of the nose-bar frame (Figure 
61). The purpose of this attachment is to bend the nose-bar frame slightly by 
means of a heavy screw and so compensate for the heat distortion and resultant 
narrowing of the gaps. 

Another possibility is to equip the lathe with water circulation elements 
(Figure 62). The design shown was very effective on the 4-foot (1.2 m) lathe 
of the laboratory when cold water was circulated through the elements. 
However the authors are not aware of any installation on an 8-foot ( 2.4 m) 
lathe which was successful. On the other hand, one mill reported that 
distortion problems were reduced on its 8-foot (2.4 m) lathe when the elements 
were used with hot water to warm up the lathe before peeling. It should be 
noted that the pre- heating of the machine is common in some models of veneer 
slicers. 

case No. 8 

Adjusting a Lathe which is •Impossible• to Adjust 

It happens sometimes with certain types of lathes (particularly ancient 
models) that no matter how long an operator takes to set his knife and bar, he 
does not succeed. He finds it impossible to have them parallel to the axis of 
rotation of the spindles and, as a result, the peeled veneer tends to turn 
towards the right or left behind the lathe. If he sets his knife edge per-
fectly horizontal, one end of the knife will be closer to the spindles than 
the other: moreover, he may find it impossible to set the bar parallel to the 
knife (particularly in the vertical direction). The most probable reason why 
the lathe cannot be set is that one or more of the basic alignments of the 
knife frame or bar has been overlooked. To correct this the pro-
cedure described in Sections 5 and 6 of Chapter 9 should be followed. 
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10.3 References 

1. Feih1, o. 1971. Wear, play and heat distortion in veneer lathes. can. 
For. serv. Dept. Fish. and For. Publication 1188. Ottawa. 

Contents: Similar to the cases described in this chapter. 

2. Walser, D.C. 1972. An instrument for measuring knife height on veneer 
lathes. For. Prod. J. 23(3): 59-60. Madison, U.S.A. 

Contents: Description of a practical instrument for this operation. 
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Figure 51. Alignment of knife and nose bar for lathe in perfect condition 

Note: The settings while cutting (b) are the same as before cutting (a). 
0.100" = 2.5 mm 1 0.020" = 0.5 mm 
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Figure 52. Result of uniform play between knife and nose bar assembly 

G090 

Note: The horizontal gap set at 0.1oo• (2.5mm) before cutting, as in Figure 
51 has increased to 0.120• (3.0 mm) during cutting. 
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Figure 53. Method of mounting preloading unit on lathe pressure-bar assembly 
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.------ PRESSURE BAR ASSEMBLY 

_..------ SHIM TO CLEAR KNIFE AND ROLLER BAR 

.r--- MOUNTING BRACKET 

ROLLER BAR ASSEMBLY 

MINIATURE JACK 

CHUCK 

HOSE CONNECTION 
_____ KNIFE 

* ANGLE TO SUIT SLOPE OF PRESSURE BAR ASSEMBLY 

G090 

Figure 54. The alignment of miniature jack with the center of lathe spindles 
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Figure 55· Result of non-uniform play between knife and nose bar assemblies 
Note: The horizontal gap set at 0.100" (2.5 mm) before cutting, as in Figure 

51, has increased to 0.105" (2.7 rnm) at one end and 0.130" (3.3 mm) at 
the other end. 

Figure 56 

Note: The vertical gap set at 0.020" (0.5 mm) has decreased to zero clearance 
as a result of this wear. 
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1/4" (6.4 mm) 
Steel plate 

G090 

Figure 57· Wear of knife frame under the tip of the pressure bar adjusting 
screw 
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•. Worn bearing and bushing 

NEW LATHE 

· Log position : correct 
·Knife angle: correct 

Log 

·Knife slides on log surface 
· Veneer surface : smooth 

WORN LATHE 

Uplift 

·Log position :too high 

-Knife angle: too large (high pitch) 
·Knife digs into log 
·Veneer surface: corrugated 

G090 

Figure 58. Effect of worn spindle bearings and bushings on log position, 
knife angle and veneer quality 
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3 4 

1 2 
Figure 59. Adjusting lathe knife with knife-height instrument 

1. 12 inch (30 em) ruler 
2. center head square 
3· micrometer 
4· machinist level 
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Figure 60. Bowing of knife and bar caused by heat distortion 

Note: The horizontal and vertical gaps set at O.loo• (2.5 mm) and 0.020" 
(0.5 mrn) respectively before cutting, as in Figure 51, have 
decreased to o.oso• (2.0 mrn) and zero clearance at the centre of 
the lathe during the cutting of hot logs. 
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Tightening screw 

G090 

Figure 61. Nose bar frame equipped with a yoke to minimize distortion caused 
by heat 

Note: The square section of the yoke is about 1 1/2 X 1 1/2 in. (38 mrn x 38 
nun). 
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150 

ELEMENT;/ 

/I 
I 

/ Nose bar 

water inlet 
-- -- ---+ 

·------- --
water outlet 

Figure 62. Section of veneer lathe showing the position of the three 
circulation elements used to minimize heat distortion 
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CHAPTER 11 
SUGGESTED LATHE SETTINGS 

11.1 warning 

After being used for awhile most veneer lathes are not in top working con-
dition, moreover they may be distorted by heat when hot logs are being 
peeled. As a result it is unwise for a lathe operator to adjust his machine 
according to a precise table of settings and expect to cut high quality veneer 
always. Therefore the tables of settings given in this chapter are to be used 
as a guide only, never as stiff rules. 

11.2 Comments on Tables of Settings 

a. Effect of lathe size 

The tables have been prepared on the basis of extensive research conducted 
on the 4-foot (1.2 m) lathe of the Ottawa laboratory. When an 8-foot 
(2.4 m) lathe is being set, it may be necessary to use a slightly wider 
horizontal gap than indicated here in order to reduce bar friction and the 
danger of chuck spin-out. 

b. Effect of cutting speed 

Because cutting speeds of about 100 to 500 feet (30 to 152 m) per minute 
generally have little effect on veneer quality, no mention is made of them 
in the tables. However, high speed cutting may increase shelling (shat-
tering of veneer surface) in some species (13). 

c. Simplification of tables 

For simplification and standardization, some of the settings (particularly 
the knife angle) are slightly different from those recommended in previous 
publications. 

d. Profile of flat bar 

The nose bar angle (14°) is the angle between the bar face and the vertical 
surface of the log when the bar is in the lathe. 

e. Type of pressure bar 

Some of the species studied at the laboratory, such as spruce, pine and 
poplar, may cut better on a lathe equipped with a roller bar: these are 
species which may produce a large amount of wood debris, slivers or fuzz 
which could accumulate against a flat bar and will roll under a roller 
bar. Tables 16 and 17 of this chapter relate to such species and give the 
settings for both types of bar. The roller bars are described in the next 
chapter. 
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f. cutting temperature of veneer logs 

._ The temperature given is that of the logs at the time of cutting. Logs 
which are allowed to cool on the log deck do not peel properly (see Chap-
ter 5 for details). 

g. Units of Tables 

Table 16 is in the English system, Table 17 in the metric system (SI). 

11.3 References 
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Table 16. Suggested Lathe Settings (English Units) HARDI«X>DS 

Vertical !lead) Knife A!!9le 
Thickness Horizontal When bolt When bolt Approximate 
Setting Opening Flat Bar Roller Bar diam. = diam. = cutting Temp. 

Species (in.) (gap) (in.) (in.) (in.) 24 in. 9 in. ("F) Notes 

Basswood 0.200 0.180 0.040 - 90"00' 89"30' 40-70 a) knife bevel s 20" 

0.175 0.154 0.035 - . . . b) nose bar angle = 15" (see Figure 63) 

0.150 0.130 0.030 - " . . C) see Table 17 for 51 units 
0.100 0.080 0.020 

I 
0.075 0.060 0.015 

0.050 0.040 0.010 - 90"30' 90"00' 

Beech 0.200 0.192 0.040 - 90"00' 89"30' 160 a) knife bevel = 20" 

0.175 0.168 0.035 - " " " b) nose bar angle • 15" (see Figure 63) 

0.150 0.142 0.030 - . . . c) read section on heat distortion in 
0.125 0.116 o. 025 - . " 140 veneer lathes (Chapter 10) 

I 0.100 0.092 0.020 - " . . d) see Table 17 for SI units 

I 0.075 0.068 0.015 - " . " e) use same setting for stay-log cutting 
0.050 0.046 0.010 - . " . f) see Chapter 1 for slicing 
0.040 0.036 0.010 - 90°30' 90°00' 125 

0.030 0.036 0.010 

0.020 0.020 0.010 

Birch, 0.200 0.188 0.040 - 90"00' 89"30' 150 a) knife bevel = 20° 
yellow 0.175 0.162 0.035 - . . " b) nose bar angle = 15" (see Figure 63) 

0.150 0.138 0.030 - . . . c) read section on heat distortion in 
grain) 0.125 0.112 0.025 - . " . veneer lathes (Chapter 10) 

0.100 0.090 0.020 - . . 140 d) see Table 17 for SI units 
0.075 0.066 0.015 
0.050 0.044 0.010 
0.040 0.034 0.010 - 90°30' 90"00' 125 
0.030 0.026 0.010 
0.020 0.020 0.010 

Birch, 0.040 0.034 0.010 - 90°30' 90"00' 150 65 a) knife bevel = 20" 
yellow (curly 0.030 0.026 0.010 - . " . . b) nose bar angle = 15" (see Figure 63) 
grain) 0.020 0.020 0.010 - " . . " c) read section on heat distortion in 

veneer lathes (Chapter 10) 
d) see Table 17 for SI units () ::r 
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..... Table 16. Suggested Lathe Settings (English Units) con't HARDMOOOS 0 
V'l ::r 
0\ Ill 

'0 
Vertical Opening (lead) Knife Angle 

..,. 
C1) 

I Thickness Rorhontal When bolt When bolt Approxi .. te ,., 
setting Opening Flat Bar Roller Bar dia•. • dia•. • Cutting Temp. 

Species (ln.) (gap) (in.) (in.) (in.! 24 in. 9 ln. ("F) Notes ..... ..... 

Birch, 0.200 0.186 0.040 - 90"00' 89"30' 100 a) knife bevel • 20° 

white 0.175 0.162 0.035 - . . . b) nose bar angle • 15" (see Figure 63) 
0.150 0.138 0.030 - . . . c) see Table 17 for SI units 
0.125 0.112 0.025 
0.100 0.090 0.020 

0.075 0.066 0.015 

0.050 0.044 0.010 
0.040 0.034 0.010 - 90"30' 90"00' 70 

0.030 0.026 0.010 

0.020 0.020 0.010 

ElJI, 0.200 0.188 0.040 - 90"00' 89°30' 150 a) knife bevel • 20" 

white 0.175 0.164 0.035 - . . . b) nose bar angle • 15" (see Figure 63) 

0.150 0.140 0.030 - . . . c) read section on heat distortion in 

0.125 0.118 0.025 - . . 140 veneer lathes (Chapter 10) 

0.100 0.094 0.020 - . . . d) see Table 17 for SI units 

0.075 0.070 0.015 
0.050 0.046 0.010 

0.040 0.036 0.010 - 90°30' 9o•oo• 125 
0.030 0.028 0.010 
0.020 0.020 0.010 

Maple, 0.200 0.190 0.040 - 89"30' 89°00' 170 a) knife bevel • 20° 

hard 0.175 0.164 0.035 - . . . b) nose bar angle • 15" (He Figure 63! 

0.150 o.uo 0.030 - . . . c) read section on heat distortion in 

and 0.125 0.114 0.025 - . . . veneer lathes (Chapter 10) 

0.100 0.090 0.020 - 89"45' 89"15' 160 d) see Table 17 for 51 units 

Oak, 0.075 0.068 0.015 

white 0.050 0.044 0.010 - . . 150 

0.040 0.034 0.010 - 90"00' 89"30' 

0.030 0.026 0.010 

0.020 0.020 0.010 
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Table 16. Suggested Latbe Settings (BnCJliah Units) con't 

vertical Ol!!ni!!!l !leedj 
Thickness Borhontal 
Setting Opening Flat Bar Roller Bar 

Species (in. I (gap)( in.) (in. I (ln. I 

Oak, 0.200 0.192 0.040 -
0.175 0.168 0.035 -
0.150 0.142 0.030 -
0.125 0.116 0.025 -
0.100 0.092 0.020 -
0.075 0.068 0.015 

0.050 0.046 0.010 

0.040 0.036 0.010 -
0.030 0.026 0.010 

0.020 0.020 0.010 

Poplar, aspen 0.200 0.182 0.040 0 . 105 

and balsaa 0.175 0.158 0.035 0.100 

0.150 0.132 0.030 0.095 
0.125 0.110 0.025 0.090 

0.100 0.090 0.020 o.o85 
0.075 0.065 0.020 0.080 

Knife !!!9le 1 
'llben bolt When bolt 
di-. - diaa. • 
24 ln. 9 in. 

90"00' 89"30' . . . . . . . . 
90°30' go•oo• 

90"00 1 89°30' . . . . . . . . . . 

ApprOIIi-te 
cutting TI!IIP. 

("F) 

160 a) . b) . c) . 
140 d) 

125 

40-70 a) . b) . c) . d) . e) . 

IIAIUM)()OS 

NOtes 

knife bevel • 20• 

nose angle • 15" (aee 63) 
section on beat in 

veneer lathes (Chapter 10) 
see Table 17 for SI units 

knife bevel • 20" 
nose bar angle • 15" (see' Figure 63) 
roller bar diameter 9/16" or 5/8" 
see Table 17 for SI units 
if wood is very furry, increase the 
vertical opening to let fuzz go tbrougb 
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U1 
CD 

'!'able 16. 

Specie a 

Walnut, 
black 

&U!JCJeated Lathe Settinge (Bnglieb Unite) con•t 

'l'hickneee aorlsontal 
setting Opening 

(in.) (gap)( in.) 

0.125 0.118 
0.100 0.094 
0.075 0.068 
0.050 0.044 
0.040 0.036 
0.030 0.028 
0.020 0.020 

vertical opening (lndl 

Plat Bar 
(in.) 

0.025 
0.020 
0.015 
0.010 
0.010 
0.010 
0.010 

Roller Bar 
(in.) 

Knife Angle 
When bolt When bolt 
di... • diaa. • 
24 in. 9 in. 

90°00' 89°30' 

90°30 1 90°00' 

Appraxiaate 
Cutting Teap. 

I"PI 

160 

125 

., 
b) 

IIAJUIII)()I)8 

Rote a 

knife bevel • 20• 
noee bar angle • 15" (eee Figure 63) 

c) read eection on heat distortion in 
veneer lathee (Chapter 10) 

d) walnut loge or flitches are often heated 
at 185 to 200"P to cause the heartwood 
to becc:.e li9hter in color and the sap-
wood darker, and alao to reduce the 
contrast in color a.ang the annual 
ringa. When thia ie done, it ia 

preferable to let the wood cool ta 
about 160"F (70"C) before peelingr 
otherviee the overheated wood produces 
fuzzy veneer. 

e) see Table 17 for Sl unite 
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Table 16. Suggested Lathe Settings (English Units) con't SOFTI«<IDS 

Vertical OE!!ni!!9 !lead! Knife 
Thickness Horizontal When bolt When bolt Approxillllte 
setting Opening Flat Bar Roller Bar diam. • diam. • Cutting Temp. 

Species (in.J (gap) (in.) (in.) (in.) 24 in. 9 in. ("F) Notes 

Pine, 0.200 0.185 0.050 0.105 9o•oo• 89°30' 50-100 a) knife bevel • 22" vlth a 30" microbevel 
red 0.175 0.160 0.045 0.100 . . . 0.020" vide (Figure 36) 

0.150 0.140 0.040 0.095 . . . b) nose bar angle • 15" (see Figure 63) 
0.125 0.115 0.030 0.090 . . . c) roller bar diameter • 5/8" 
0.100 0.090 0.025 0.085 . . . d) see Table 17 for SI units 
0.075 0.065 0.020 0.080 

Pine, 0.200 0.185 o.oso 0.105 90"00' 89°30' 50-100 a) knife bevel • 22" with a 30" microbevel 
eastern vhite 0.175 0.160 0.045 0.100 . . . 0.020" wide (Figure 36) 

0.150 0.140 0.040 0.095 . . . b) nose bar angle • 15° (see Figure 63) 
0.125 0.115 0.030 0.090 . . . C) roller bar dia.eter • 5/8" 

0.100 0.090 0.025 0.085 . . . d) see Table 17 for SI units 
0.075 0.065 0.020 0.080 
o.oso 0.042 0.015 - 90°30' 9o•oo• 

Pine, 
lodgepole same as vhite spruce 

Pine, 
vestern vhite and 
ponderosa (or yellow) same as white spruce except cutting temperature (50 - lOO"F1 10 - 40"C) 

Spruce, 0.200 0.185 0.050 0.105 9o•oo• 89"30' 60-125 a) knife bevel • 22" with a 30° mlcrobevel 

black 0.175 0.160 0.045 0.100 . . . 0.020" wide (Figure 36) 

0.150 0.140 0.040 0.095 . . . b) nose bar angle • 15" (see Figure 63) 

0.125 0.115 0.030 0.090 . . . C) roller bar diameter • 5/8" 

0.100 0.090 0.025 0.085 . . . dJ see Table 17 for SI units 

0.075 0.065 0.020 0.080 () 
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1-' 'l'abla 16. Buggeste4 Lathe Settings (Bngllllh unita) con•t OOP'l'WlODB n 
(7\ ::r 
0 Ill 

'0 
Vltrtical Opening (lMd) Knife Angle rt 

II) 
'l'hlckneu &orl-tal When bolt When bolt Approdute .., 
setting Opening Plat Bar Roller Bar di... • dia• •• Cutting 'l'np. 

Species (in.) (gap) (in.) (in.) (in.) :Z4 ln. 9 in. ("P) wotee 1-' 
1-' 

Cedar, 0.200 0.175 - 0.100 90"00' 89°30' 35-70 II) knife bevel • 22" with a 30" •icrobevel 

western red 0.175 0.150 - 0.095 . . . o.o2o• vide (Figure 36) 

0.150 0.130 - 0.090 . . . b) nose bar angle • 15° (see Figure 63) 

0.125 0.110 - 0.090 . . . c) roller bar diameter • 5/8" 

0.100 0.090 - 0.085 . . . d) see Table 17 for SI units 

0.075 0.065 - 0.080 

DOuglas-Fir 0.200 0.170 0.050 0.105 90"00' 89°30' 70-140 II) knife bevel • 22" with a 30° microbevel 

0.175 0.150 0.045 0.100 . . . 0.020• vide (Figure 36) 

0.150 0.130 0.040 0.095 . . . b) nose bar angle • 15" (see Figure 63) 

0.125 0.105 0.030 0.090 . . . c) roller bar diameter • 5/B" 

0.100 0.085 0.025 0.085 . . . d) see Table 17 for SI units 

0.075 0.065 0.020 0.080 

Pin o.:zoo 0.185 0.050 0.105 90°00 1 89"30' 70-125 II) knife beYel • 22° with 11 45" •lcrobevel 

0.175 0.160 0.045 0.100 . . . 0.020" vide (Figure 36) 

0.150 o.uo 0.040• 0.095 . . . b) noae bar angle • 15" (see Figure 63) 

0.125 0.115 0.030 0.090 . . 0 C) roller bar dia .. ter • 5/8" 

0.100 0.090 0.025 0.085 . . . d) see Table 17 for 81 units 

0.075 0.070 0.020 0.080 

a-lock, 0.200 0.185 - o.uo 90°00' 89"30 1 70-140 II) knife bevel • 2:z• with 11 30" •icrobevel 

eastern and 0.175 0.160 - 0.105 . . . o.o2o• vide (Figure 36) 

western 0.150 o.uo - 0.100 . . . b) roller bar di .. eter • 5/8" 

0.125 0.115 - 0.095 . . . C) see Table 17 for SI units 

0.100 0.090 - 0.090 . . . d) the flat bar is not 

0.075 0.070 - 0.085 . . . because of the presence of wood 

debris and ring shakes 
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Table 16. Suggested Lathe Settings (English Units) con't 

Species 

Larch, 
western 

Spruce, 
white 

Thickness 
Setting 

(in.) 

0.200 
0.175 

0.150 
0.125 
0.100 

0.075 

Horizontal 
Opening 
(gap) (in.) 

0.185 
0.160 

0.140 
0.115 
0.090 

0.070 

Vertical Opening (lead) 

Flat Bar 
(in. I 

Roller Bar 
(in.) 

BIIH as Douglas-Fir 

0.050 0.105 
0.045 0.100 

0.040 0.095 
0.030 0.090 
0.025 0.085 

0.020 0.080 

Jtnife Angle 
When bolt When bolt 
diam. a 

24 in. 

9o•oo• 

diam. • 
9 in. 

89"30' 

ApproxilllSte 
cutting Temp. 

("F) 

70-120 

SOPTI«llOS 

Notes 

a) knife bevel • 22" with a 30" microbevel 
0.020" wide (Figure 36) 

b) nose bar angle • 15" (see Figure 63) 
c) roller bar dia.eter • 5/8" 
d) see Table 17 for SI units 
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.... Table 17 • Suggested Laths Settings (SI Units) IIARIMX>'DS n 
0\ 

::r 
!'.) 

.. Ill 
l1j 

Vertical O(!!ni!!!l !leadl Knife ('1" 
C1) 

Thickne .. aorhontal When bolt When bolt Approxi .. te H 
Setting opening Flat Bar Roller Bar dia•. • dia•. • cutting T .. p. 

Species ,_) (gap) 1-l ,_) ,_) 60 Cll. 20 Cll. ("C) Notes .... .... 
Basswood s.o 4.5 1.1 -- 90"00' 89"30' 5-20 a) knife bevel • 20" 

4.0 3.5 0.9 -- . . . b) nose bar angle • 15" (see Figure 63) 
3.0 2.5 0.7 -- . . . C) see Table 16 for English units 

2.5 2.0 o.s 

2.0 1.6 0.4 
1.5 1.2 0.3 

1.0 0.8 0.3 -- 90"30' 90"00' 

Beech s.o 4.8 1.2 -- 90"00' 89"30' 70 a) knife bevel • 20" 

4.0 3.8 1.0 -- . . . b) nose bar angle • 15" (see Figure 63) 

3.0 2.8 0.7 -- . . . c) read section on heat distortion 

2.5 2.3 0.6 -- . . 60 in veneer lathes (Chapter 10) 

2.0 1.8 0.4 -- . . . d) see Table 16 for English units 

1.5 1.4 0.3 -- . . . e) use sllRie settings for stay-log cutting 

1.0 0.9 0.3 -- 90"30' 90"00' so f) see Chapter 15 for slicing 

o.s 0.3 0.3 

Birch, s.o 4.7 1.2 -- 90"00 1 89"30' 65 a) knife bevel • 20" 

yellow 4.0 3.7 1.0 - . . . b) nose bar angle • 15° (see Figure 63) 

(straight 3.0 2.7 0.7 - . . . C) read section on heat distortion in 

grain) 2.5 2.3 0.6 -- . . 60 veneer lathes (Chapter 10) 

2.0 1.8 o.s -- . . . d) see Table 16 for English units 

1.5 1.3 o.s 

1.0 0.9 0.4 -- 90°30 1 9o•oo• ss 

0.5 0.5 0.3 

Birch 1.0 0.9 0.3 - 90°30 1 go•oo• 65 a) knife bevel • 20• 

yellow (curly 0.5 o.s 0.3 -- . . . b) nose bar angle • 15" (see Figure 63) 

grain) c) read section on heat distortion in 
veneer lathes (Chapter 10) 

d) see Table 16 for English units 
e) uae same settings for atay-loq cutting 
f) see Chapter 15 for slicing 



Table 17. Suggested Lathe Settings (SI Units) con't IIARDI«X>DS 

vertical jlead! Knife 
Thickness Horizontal When bolt When bolt Approxiute 
Setting Opening Plat Bar Roller Bar diaa. • diaa. • Cutting Teap. 

Species ,_, (gap)(-) ,_, ,_, 60 c•. 20 c•. ("C) Notes 

Birch, 5.0 4.7 1.2 -- 90°00' 89"30' 40 a) knife bevel • 20• 

>mite 4.0 3.7 1.0 -- . . . b) nose bar angle • 15" (see Figure 63) 
I 
I 3.0 2.7 0.7 -- . . . c) see Table 16 for English units 

2.5 2.3 0.6 

2.0 1.8 0.5 -- 90"30' 

1.5 1.3 o.s 

l.O 0.8 0.4 -- . 90"00' 20 

I o.s 0.5 0.3 

! 
El.JD, 5.0 4.7 1.2 -- 9o•oo• 89"30' 65 a) knife bevel a 20° 

white 4.0 3.8 1.0 -- . . . b) nose bar angle • 15° (see Figure 63) 

3.0 2.9 0 . 7 -- . . 60 c) read section on heat distortion in 
2.5 2.3 0.6 -- . . . veneer lathes (Chapter 10) 

I 2.0 1.8 o . s -- . . . d) see Table 16 for English units 
1.5 1.3 o.s -- 90"30' 90"00' so e) use saae settings for stay-log cutting 
1 . 0 0.9 0.4 -- . . . f) see Chapter 15 for slicing 
o.s o.s 0.3 

I 
Maple, 5 . 0 4.8 1.2 -- 9o•oo• 89°30' 75 a) knife bevel 2 20" 

hard 4.0 3 . 8 1.0 -- . . . b) nose bar angle a 15" {see Figure 63} 

3.0 2.8 0.7 - . . . c) read section on heat distortion in 

and 2.5 2.3 0.6 -- 89"45' 89"15' . veneer lathes (Chapter 10) 

2.0 1.8 o . s -- . . . d) see Table 16 for English units 

Oak, 1.5 1.3 0.5 -- . . 65 

I white 1.0 0.9 0 . 4 -- 89"30' 89°00' 

o.s 0.5 0.3 
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..... (') 
0\ Table 17. Suggested Lathe Settings (SI Units) can't HARDWOODS ::r ,. 

PI 
'0 
rt' 

Vertical !lead! Knife Ill 
Thickness Horizontal When bolt When bolt Approx iu te , 
Setting Opening Flat Bar Roller Bar diaa. • diam. • Cutting Tnp. ..... 

Species , .. , (gap)( .. ) ,_, ( .. ) 60 em. 20 c•. ("C) Notes ..... 

Oak, 5.0 4.8 1.2 -- 90"00' 89"30' 70 a) knife bevel • 20" 

red 4.0 3.8 1.0 -- . . . b) nose bar angle • 15" (see Figure 63) 

3.0 2.8 0.7 -- . . . c) read section on heat distortion in 

2.5 2.3 0.6 -- . . 60 veneer lathes (Chapter 10) 

2.0 1.8 0.5 -- . . . d) see Table 16 for English units 

1.5 1.4 0.5 -- . . . e) use same settings for stay-log cutting 

1.0 0.9 0.4 -- 90"30' 90"00' 50 f) see Chapter 15 for slicing 
o.s o.s 0.3 

Poplar, aspen 5.0 4.6 1.2 2.0 9o•oo• 89"30' 0-20 a) knife bevel • 20• 

and bals- 4.0 3.6 1.0 . . . . b) nose bar angle • 15" (11ee Figure 63) 
3.0 2.6 0.7 . . . . c) roller bar diaaeter • 15 -
2.5 2.2 0.6 . . . . d) see Table 16 for Engliah units 

2.0 1.8 o.s 
1.5 1.3 o.s 1.5 

Walnut 3.0 2.8 0.7 -- 90"00' 89"00' 70 a) knife bevel • 20" 
black 2.5 2.3 0.6 -- . . 60 b) nose bar angle • 15" (see Figure 63) 

2.0 1.8 0.5 -- . . . c) read section on heat distortion in 
1.5 1.3 0.5 -- . . . veneer lathes (Chapter 10) 
1.0 0.9 0.4 -- . 90"00' 50 d) walnut logs or flitches are often 

0.5 0.5 0.3 -- . . . heated to 185 to 200"F (85 - 95°C) to 
cause the heartwood to becoae lighter 
in colour and the sapwood darker, and 
also to reduce the contrast in colour 
a.ong the annual rings. When this is 

done, it is preferable to let the wood 

cool to about 170"F (70"CJ before 
peeling, otherwise the overheated wood 
produces fuzzy veneer. 

e) see Table 16 for Bnglish units 



Table 11. Suggested Lathe settings (SI Units) con•t SOPTIIJODS 

Vertical OJ!!ni!!l {lead! Knife !!!9le 
'rbickness Borhontal Wben bolt When bolt Apprmd.llllte 

Setting Opening Plat Bar Roller Bar di... - diaa. • Cutting Tellp. 
Species ,_, (gap) c-1 ,_, ,_, 60 Clio 20 ca. ("C) Notes 

Cedar, 5.0 4.4 - 2.5 90"00' 89"30' 2-20 a) knife bevel • 22" with a 30" aicrobevel 

western red 4.0 3.5 -- 2.2 . . . o. 5 - wide (Pigure 36) 
3.0 2.6 -- 1.8 . . . b) nose bar angle • 15" (see Pigure 63) 

2.5 2.2 - 1.8 . . . C) roller bar diaaeter • 15 -

I 2.0 1.8 -- 1.7 . . . d) see Table 16 for English units 

Pine, 5.0 4.6 1.2 2.5 90"00' 89"30' 10-40 a) knife bevel • 22" with a 30" microbevel 

red 4.0 3.6 1.0 2.3 . . . 0.5 ._ wide (Pigure 36) 

3.0 2.7 0.7 2.2 . . . b) nose bar angle • 15" (see Figure 63) 

2.5 2.3 0.6 2.1 . . . C) roller bar diameter • 15 -

I 2.0 1.8 0.5 2.0 . . . d) see Table 16 for English units 
I 

Pine, 5.0 4.6 1.2 2.5 90"00' 89"30' 10-40 a) knife bevel • 22" with a 30" microbevel 

eastern white 4.0 3.6 1.0 2.3 . . . 0.5 mm wide (Figure 36) 

3.0 2.7 0.7 2.2 . . . b) nose bar angle • 15" (see Figure 63) 

2.5 2.3 0.6 2.1 . . . C) roller bar diameter • 15 mm 

I 
2.0 1.8 0.5 2.0 . . . d) see Table 16 for English units 

1.5 1.3 0.5 
1.0 0.8 0.3 -- 90"30' go•oo• 

Pine, 
lodgepole same as white spruce 

I 
Pine, 
western white and 
ponderosa (or yellow) same as white spruce except cutting temperature (10 - 40"CI 

I 

Spruce, 5.0 4.6 1.2 2.5 90°00' 89"30 1 15-50 a) knife bevel • 22° with a 30" microbevel (') 
::r 

black 4.0 3.6 1.0 2.3 . . . 0.5 mm wide (Figure 36) Ill 
"0 

3.0 2.7 0.7 2.2 . . . b) nose bar angle • 15" (see Figure 63) r1" 
ID 

1-' 2.0 2.3 0.6 2.1 . . . c) roller bar diameter • 15 mm .., 
"' 1.8 2.0 . . . d) see Table 16 for English units 1-' U1 2.0 0.5 

1-' 



..... n 
0'1 'rable 17. Suggested Lathe Settings (SI Units) con't 90PTI«)()DS ::r 
0'1 Ill 

'0 
rt 

jlead! Knife CD 
'l'hickness Horizontal When bolt When bolt illate 

.., 
Setting Opening Flat dia111. • diaa. • cutting 'reatp. ..... 

Species (IIIII) (gap)(-) (-) (IIIII) 60 ca. 20 em. ("C) NOtes ..... 

Douglas-fir 5.0 4.5 1.2 2.5 90°00' 89"30' 20-60 a) knife bevel • 22" with a 30" microbevel 

4.0 3.6 1.0 2.3 . . . 0.5 mn wide (Figure 36) 

3.0 2.7 0.7 2.2 . . . b) nose bar angle • 15• (see Pigure 63) 

2.5 2.3 0.6 2.1 . . . C) roller bar diameter • 15 

2.0 1.8 0.5 2.0 . . . d) see 'rable 16 for English units 

Firs 5.0 4.6 1.2 2.5 90"00' 89"30' 20-50 a) knife bevel • 22" with a 45" microbevel 

4.0 3.6 1.0 2.3 . . . 0.5 mm vide 36) 

3.0 2.7 0.7 2.2 . . . b) nose angle • 15" (see Figure 63) 

2.5 2.3 0.6 2.1 . . . cl bar diameter • 15 mm 

2.0 1.8 0.5 2.0 . . . d) see 'rable 16 for English units 

Hemlock, 5.0 4.6 -- 2.6 90"00' 89"30' 20-60 a) knife bevel • 22• with a 30" microbevel 

eastern and 4.0 3.6 -- 2.4 . . . 0.5 mm wide (Figure 36) 

western 3.0 2.7 -- 2.3 . . . b) roller bar diameter • 15 mm 

2.5 2.3 -- 2.2 . . . c) see Table 16 for English units 

2.0 1.8 -- 2.1 . . . d) because of the presence of wood debris 
and ring shakes, the flat bar is not 
recommended 

Larch, 
western same as Douglas-Fir 

Spruce, 5.0 4.6 1.2 2.5 90"00' 89"30' 20-50 a) knife bevel • 22" with a 30" microbevel 

white 4.0 3.6 1.0 2.3 . . . 0.5 mm wide (Figure 36) 

3.0 2.7 0.7 2.2 . . . b) nose bar angle = 15" (see Figure 631 

2.5 2.3 0.6 2.1 . . . cl roller bar diameter • 15 mm 

2.0 1.8 0.5 2.0 . . . d) see Table 16 for English units 
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Figure 63. Position of flat bar in various types of lathes 

Note: If the nose bar angle "a" is 14° in all cases shown here, "b" must be 
76° when the bar is horizontal; 86° when the bar slopes 10° upwards; 
and 66° when it slopes 10° downwards. 
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12.1 The Flat Pressure Bar 

CHAPTER 12 
._ 

SPECIAL ATTACHMENTS 
FOR VENEER LATHES 

The flat bar (also called fixed bar) is used in eastern Canada to cut all 
species and all thicknesses: however, roller bars are also used in this part 
of the country in poplar and softwood veneer mills. 

The bar face, which rubs against the bolt, is slightly inclined relative 
to the bolt surface (Figure 63). The angle between the bar face and the bolt 
at the contact point is called •bar angle•. In eastern Canada, the bar angle 
used for peeling both softwood and hardwood species is about 15 degrees. 

Two factors to consider when selecting a fixed pressure bar are its stab-
ility (ability to remain straight) and its wear resistance. The most common 
metals used are tool steel, stainless steel, and stellite (as a deposit on the 
bar edge). 

A tool steel bar is stable, machines easily, and is inexpensive. A stel-
lite bar (1) is more expensive, harder to grind, and less stable than a tool 
steel bar. However, a stellite bar will wear four times longer than a tool 
steel bar which if installed on a high-speed lathe requires grinding every 8 
to 15 days. Stainless steel is easier to grind than stellite and, like stel-
lite, it does not stain certain veneers (e.g. oak). 

In use, a flat bar does not require lubrication since lubrication is pro-
vided most of the time by the moisture present in bolts or flitches. 

A flat bar is seldom damaged: if its edge is nicked, it will leave a mark 
on the veneer only and not on the bolt, as is the case when the knife is 
nicked. 

12.2 The Roller Bar 

a. Purpose 

The roller bar is designed to prevent the accumulation of debris, fuzz or 
pitch as shown in Figure 64, and is used mainly with softwood species and 
poplar (6). As an additional benefit, the roller bar exerts less friction 
on the log than the flat bar thus reducing the torque required for 
peeling. This lower torque makes possible the peeling of more logs with 
shakes and minimizes spin-outs due to soft cores. 

169 



Chapter 12 

b. Design of roller bars 

There are two types of roller-bars: the single roller-bar and the double 
both are motorized. 

(i) Single roller-bar 

Figures 65 and 66 show details of the construction of the single 
roller-bar and the manner in which it is mounted on the lathe. The 
roller, generally 5/8 inch (16 mm) in diameter, is held between two 
lips which are adjusted to allow the rotation of the bar. 
Lubrication is accomplished by oil, water, or air (when peeling 
poplar), entering at the back of the roller. Figure 65 shows the 
roller in position in the bar frame, the driving mechanism and the 
minimum distance between the knife and the spindles. This distance 
is governed by the diameter of the driving gear. 

The minimum diameter of the core peeled with a single roller is 
about 1 to 2 inches (2.5 to 5 em) larger than the spindle diameter. 
When small diameter logs are peeled (1 foot [30 em] in diameter or 
less) this increase in the size of the core represents a consider-
able reduction in the yield of veneer over that which can be ob-
tained with a flat (fixed) bar. 

(ii) Double roller-bar 

The double roller-bar is designed to come very close (1/4 inch 
[ 6 mm] or less) to the spindles (Figures 67 and 68). It com-
prises the roller pressure bar itself which rotates freely 
against a motor driven roller. The roller-bar is 1/2 to 5/8 
inch (13 to 16 mm) in diameter, and the drive roller 3/4 inch 
(19 mm). 

c. Setting a roller bar 

The best position of the roller (in theory) is that position at which it 
exerts the maximum pressure in the vicinity of the knife edge. This is 
position 2 in Figure 69 in which the roller center is on the bisector of 
angle ABC. The above reasoning, of course, assumes that the knife edge is 
straight, and that the bar frame and knife frame are not bowed by heat 
distortion. In practice the roller is often set higher. The method and 
instruments recommended to set the horizontal and vertical gaps of a rol-
ler bar are described in Chapter 9 (Sections 8 and 9). 

d. Maintenance of the roller bar 

(i) Lubrication 

Roller lubricants generally fall into one of four categories: 

- Water 
- Miscible oil or mixtures of oil and water: 
- High-film-strength lubricants: 
- Air. 
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These lubricants are introduced through holes in the rear of the 
roller housing (Figures 66 and 67). 

Liquid lubricants are used at pressures varying from about 30 psi 
(207 kPa) in older lathes to 500 psi (3447 kPa) in the most recent 
lathes. 

Twenty percent mineral spirit is often added to the lubricant to 
minimize the build-up of pitch on the roller. This lubricant does 
not penetrate the veneer, and does not interfere with adhesion dur-
ing plywood manufacture. 

In the poplar plywood industry, where the veneer contains no pitch 
to stick to the roller, compressed air is a good rollerbar lubri-
cant. Also, the water squeezed out from the veneer being cut acts 
as a natural lubricant. 

(ii) Cleaning 

Rollerbars used on coniferous species may slowly become coated with 
pitch and must be cleaned. This is done about every two hours with 
hot steam and also, more thoroughly, with a solvent (such as 
kerosene oil) when the knife or the bar is changed. The top lip 
should be removed and debris blown out at least once a week. 

(iii) Wear and damage 

An undamaged roller is replaced when its diameter has worn down 
about 0.005 inch (0.13 mm). At this stage, wood fibers start to 
plug in the space behind the roller. 

Damage on a roller appears as: 

- A change of color (darkening) at one spot where over-heating oc-
curs. This overheating is due to plugging by debris which re-
duces the supply of lubricant. 

- Ring-shaped grooves caused by hard material caught against the 
bar. 

- Wear at the end of the front roller which rubs against the end 
plate. 

- The tendency to slide toward one side develops when the roller 
wears to a slight conical shape. This results from more rapid 
wear of the roller at the end where the large end of the logs is 
usually peeled. To minimize this wear, a hardened end cap can be 
fitted to the roller. 

- A damaged roller is not usually repaired. It may be reground on 
a centerless grinder. When this is done, the roller housing must 
be adapted to the new diameter of the bar. 
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(iv) Time required to replace a worn roller-bar 

The time to replace a worn or damaged bar is about 20 minutes for 
the front roller, and 30 minutes for the back roller. Changing the 
whole assembly (roller and housing) requires about one hour. 

e. Comparison between flat and roller bars 

(i) Veneer thickness 

A lathe equipped with a flat bar can peel veneer ranging in thick-
ness from about 1/200 inch (0.13 mm) to 1/2 inch (13 mm); equipped 
with 5/8 inch (16 mm) roller bar it will produce veneer ranging 
from about 1/24 inch (1 mm) to 1/2 inch (13 mm). 

Numerous experiments conducted at the Eastern Forest Products 
Laboratory with softwood and hardwood species have shown that ven-
eer 1/16 inch (1.6 mm) and thicker is about of the same quality 
whether peeled with a flat bar or a roller. Below this thickness, 
however, the flat bar gives a much better control of veneer quality; 
below this thickness also it is exceedingly difficult to set the 
roller with sufficient accuracy. It goes without saying that, when 
a species tends to be slivery (e.g. hemlock, Douglas-fir), the rol-
ler bar is superior to the flat bar. 

(ii) cost and expected life 

In 1976 the current cost of 110-inch (2.8 m) pressure bars was as 
follows: 

complete single roller bar assembly $1,200. 
• double • • • 1,650. 

Bronze roller bar 36. to 55. 
Steel drive roller 35. 
Tool steel flat bar 275. 
Stelli te • • 600. 
Stainless steel flat bar 350. 

The expected life is 1/2 to 1 1/2 months for the bronze front roll-
er, 6 to 8 months for the drive roller made of steel, 3 months for 
a tool steel flat bar and 12 months for a stellite flat bar. 

12.3 The contoured Steam Heated Nosebar 

Shortly before this manual was printed, information was made available on 
the design and performance of a new bar -- the contoured steam heated nosebar 
(9). The bar, designed and developed at the Western Laboratory of Forintek in 
Vancouver, is replacing roller bars in many mills of British Columbia. 
Presently used to peel softwood and poplar, the bar overcomes many 
disadvantages of the flat (fixed) and roller nosebars. 
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The disadvantages of the flat nosebar are: 

- it dislodges small slivers from some softwoods and these slivers build 
up between the nosebar and bolt. 

- this sliver build-up can score the veneer surface. 
- the nosebar drags heavily on the bolt because of friction between bar 

face and wood surface. 

The disadvantages of the roller nosebar are: 

- it is expensive. 
- it is more difficult to adjust and cannot be set to the fine tolerances 

possible with a fixed nosebar. 
- it requires extensive maintenance to keep it operating. 

The contoured steam heated bar now used in many mills of British Columbia, 
incorporates two ideas (Figure 70): 

( 1) The contour of the bar face is a sweeping curve that causes slivers 
to be swept past the nosebar by the moving surface of the rotating 
bolt. 

(2) The nosebar is heated by steam to reduce friction between it and the 
bolt and therefore reduce the torque and power required to rotate the 
bolt. This lower frictional drag reduces chuck spin outs. 

The contoured steam-heated nosebar is fabricated from mild steel. A 
rectangular-shaped chamber running lengthwise through the bar conveys the 
steam. One side of the steam chamber is grooved to increase heat transfer to 
the contoured face. A 0.008 - 0.010 inch (0.20 to 0.25 mm) layer of hard 
chromium plate is applied to the bar face to increase wear resistance and to 
reduce friction. 

Steam enters the bar via a l/2-inch line, flows through the bar and is 
returned to the boiler as condensate via steam traps. A regulator maintains 
the steam-chamber pressure at 55 to 60 psi, giving the bar a temperature of 
approximately 300°F ( 149°C). In some installations where extremely dry wood 
is peeled, higher temperatures (330 - 350°F; 166 to 177°C) have been used. 

Since the carriage of the veneer lathe is sensitive to thermal expansion, 
the bottom surface of the nosebar is grooved to reduce the contact area and 
restrict the flow of heat to the carriage. 

To set the horizontal gap of the contoured bar, use the instrument shown 
in Figure 42. To set the vertical gap, proceed as shown in Figure 71. 

Table 18 gives the settings suggested for mill use. 

For more information and the manufactuer 's address, write to For intek 
canada Corp., Western Forest Products Laboratory, 6620 N.W. Marine Drive, 
Vancouver, B.C. V6T 1X2, Canada. 
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12.4 The Floating Nosebar 

In Chapter 10, the reader was warned that wear of the pressure bar 
mechanism affects many lathes and, as a result, the bar is pushed back and 
loses its setting as soon as peeling starts. If the horizontal gap is too 
wide, in- adequate compression of the wood ahead of the knife results, and the 
veneer produced contains deep lathe checks, is rough, and uneven in thickness. 

The purpose of the floating bar is to replace the screw-adjusting mechanism 
of the fixed bar by a system which applies a constant pressure on the veneer 
being peeled. The fixed and floating bar mechanisms are shown in Figure 72. 

Extensive 
(1.2 m) lathe 
floating bar 
moreover, it 
Nevertheless, 

trials with various species and thicknesses on the 4-foot 
of the Eastern Forest Products Laboratory have proven that a 
is as efficient as a fixed bar in good working condition; 
has shown that setting a floating bar is much easier (3). 
the author is not aware of any industrial use of this bar. 

12.5 The Breaker Bar 

Looseness and smoothness are two characteristics seldom found together in 
thick veneer. The sheets are either smooth and tight or rough and loose. 
However, when the lathe is equipped with a breaker bar the operator can easily 
produce veneer which is both smooth and loose. The principle of the breaker 
bar is illustrated in Figure 73. To peel smooth and loose veneer the operator 
sets his machine to peel smooth and tight veneer; then the breaker bar causes 
the veneer to check by bending it sharply. The breaker bar is a l/4 inch 
(6 mm) thick cold rolled steel plate with a 45° bevel along its upper edge. 
It is clamped behind the knife with its edge slightly below the knife tip; the 
distance between them (d in Figure 73) is equal to l or 1-l/2 times the veneer 
thickness. More information on the breaker bar is available from Reference 4. 

12.6 The Back-up Roll 

The purpose of the back-up roll (also called •pressure-roll•, •steady 
roll• or •anti-bending roll•; Figure 74A) is to prevent the log from bowing 
during peeling when it reaches a small diameter. The bow is caused by the 
pressure from the chucks and the torque resulting from the peeling process. 
If the core is allowed to bow, it develops a barrel shape and the resulting 
veneer buckles in the center; this bow also leads to the production of 
corrugated veneer. 

The back-up roll consists either of one set of rollers acting at 
mid-length of the log or of several sets acting along the whole length of the 
log (Figure 74B and C). 

There are several designs of back-up rolls; however they use essentially 
two approaches to the problem: 
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(a) The exert a constant pressure on the log; however, this pressure 
is adjustable for each species and veneer thickness. 

(b) The rolls follow closely the log surface, touching it (or even 
pressing 

it), lightly; as soon as the log starts to bow, the rolls prevent any 
further deformation. 

The position of the back-up roll of the second type is controlled either 
by the advance of the lathe carriage (Figure 74D and E) or by a tracer roll 
resting near one or both log ends. Note that a bump on the log (Figure 34) 
will strain the machine in system D but not in system E; system E is being 
developed at the Centre Technique duBois in Paris (5). 

The upward force acting on a log during peeling may vary considerably from 
log to log and also within a log. have recorded forces of 
50 to 400 pounds per linear inch (9 to 71 kg per em) depending on species and 
thickness; therefore it is difficult to adjust the •right• pressure on a back-
up roll. Ideally this right pressure is the one which keeps the log cylindri-
cal and thus allows the lathe to produce buckle-free veneer. 

The back-up rolls of the other design (which do not touch the log unless 
it bows upwards) are much more satisfactory; this is true, however, only when 
their mechanism (lever arms, bearings and hydraulic system) is in top working 
condition. Many mill operators have determined that an independent power 
source works best in producing controlled pressure (because it avoids a bleed-
off) necessary when the back-up rolls are in use. With a combined hydraulic 
system this can occur with a simultaneous use of the back-up roll and the 
lathe charger during precharging and positioning of the next log (2). 

12.7 The Powered Core Drive 

During studies conducted at the Forest Products Laboratory ( 7, 10, ll), 
the authors measured the torque exerted by the chucks of a lathe, and the 
efficiency of various chuck designs. They also studied the friction between 
rubber rollers (of the back-up roll type) and the surface of a log; they found 
that a powered roll could provide considerable peripheral torque to assist 
that exerted by the chucks. Encouraged by these results, an American manufac-
turer is now offering a lathe with a powered core drive which can reduce an 
8-foot (2.4 m) core to a 3-1/2 inch (9 em) diameter. 

12.8 The Stay-log 

The stay-log, which is an attachment to the lathe, used for slicing is 
described in detail in Section 4 of Chapter 14. 

12.9 The Chucks 

The purpose of the chucks is first, to hold the log on the lathe and, sec-
ond, to give it the torque required by the rotary cutting process. 
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The chuck diameter determines the minimum diameter to which a log can be 
peeled; for example: for an 8-foot ( 2. 4 m) log this diameter about 4 
inches (10 em). The force required to transform the log into veneer is 
considerable; it varies from about 50 to 400 pounds per linear inch of log (9 
to 71 kg per em). Because this torque is high and the chuck diameter rather 
small, the chuck must be designed to give maximum torque without spinning in-
side the log end. The spin-out of veneer blocks during rotary cutting of ven-
eer has been studied recently at the u.s. Forest Products Laboratory. They 
found that the torque necessary to peel a log increases with wood density, 
veneer thickness, cutting speed and pressure from the nosebar. It decreases 
as log temperature rises. The torque is minimal when the knife angle is 91° 
(clearance angle: 1 o). 

The maximum torque exerted by various types of chucks was also measured. 
It was found that two of the models commonly used in North America (Figure 75) 
performed about equally well. 

As mentioned in Section 12.7, U.S. scientists are also studying the 
possibility of adding torque to the log by means of large rubber rolls running 
on the log surface. They expect that such drive rolls could deliver more than 
one-half of the torque needed to cut veneer (10). 

Finally torque delivery is not the only factor to consider in designing 
chucks. Chucks should be self-cleaning to prevent the accumulation of wood 
debris between the spurs; they should not compress air or water into the log 
(cup shaped spurs are bad for that), and they should have a long life. 
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Table 16. Suggested Lathe Settings for the Contoured Steam-Heated Nosebar 

Thickness Horizontal GaE Vertical Gat! 
Species (in.) (mm) (in.) (111111) (in.) (mm) 

Douglas-fir 0.104 2.6 0.066 2.2 0.060 1.5 
0.129 3.3 0.110 2.6 0.064 1.6 
0.146 3.7 0.124 3.2 0.067 1.7 
0.157 4.0 0.133 3.4 0.069 1.6 
0.171 4.3 0.145 3.7 0.071 1.8 

Spruce 0.104 2.6 0.099 2.5 0. 060 1.5 
0.129 3.3 0.123 3.1 0.064 1.6 
0.146 3. 7 0.139 3.5 0.067 1.7 
0.157 4.0 0.149 3.8 0.069 1.8 
0.171 4.3 0.162 4.1 0.071 1.8 
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Figure 64. 

·A. Wood debris accumulating against the flat bar 
B. Wood debris rolling under the roller bar 
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G090 
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5/S' ·to 1' 

( 1.6 em to 2.!5 em ) 

Figure 65. Diagram of lathe equipped with single roller bar 

UPPER LIP 

LOWER LIP 

HOLE FOR LUBRICATION 

NOTE: ALL THE DIMENSIONS IN THIS FIGURE AND 
THE FOLLOWING ONES ARE APPROXIMATE. 

Figure 66. Diagram of single roller bar in its housing 
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ADJUSTING SCREW 
FASTENING SCREW 

HOLE FOR 

DRIVE ROLLER 0 3,4"(1.9 em) 

ROLLER BAR 0 Y:z''(1 .3 em) 
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Figure 67. End view of double roller bar in its housing 

LA THE! SPINOL.E 

W '(6 mm) or le .. 

G090 

Figure 68. Top view of bar frame showing the double roller bar, the lathe 
spindle, and the minimum clearance between the knife and the lathe 
spindle. 
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I 

2 3 

Figure 69. Position of roller bar in relation to the knife edge 

G090 

Note: AB is the vertical above the knife edge; BC is the knife back end ED is 
the bisector of engle ABC. 0 is the roller center. The arrows 
indicate the approximate direction of the maximum compression exerted 
by the roller bar when its center is above ED (position 1), on ED 
(position 2) end below ED (position 3). 
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I 
___, t--Horizontal opening 

Contoured face 

_l_ 
T-

Vertica I opening 

Figure 70. W.F.P.L. steam heated nose bar 

G090 

185 



Chapter 12 

I 
Position of tip 
in instrument 

Zeroing 

A 

_,_ -·ffillijiiflb. 
TABLE set scrrw 

8 

Figure 71. Setting vertical gap of contoured bar 

Notes: 

Press instrument 
against zeroing block . 

Adjust dial to zero 

Press instrument 
resting on knife 
aga1nst bar tip. 

Needle turns 
anticlockwise. 

Difference in readings 
indicates vertical gap. 

0 .200"- 0.140" = 0.060" 
(5.1 - 3.6 = 1.5 mm ) 

G090 

1. Use same instrument as shown in figure 41, but reverse position of tip as 
indicated in A. 

2. Place instrument on a flat surface and press its tip against the zeroing 
block. 

3· Adjust dial to read zero. 
4· Place instrument held level on knife tip and press it against contoured 

bar as shown in B. The difference between readings indicates the vertical 
gap (see Table 18 for suggested values). 

5· If bar is inclined instead of being level as shown here, use the same 
procedure. 
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G090 

Figure 72. Schematic representation of fixed and floating bar mechanisms 
1. bar frame 
2. knife frame 
3. gears and screws of fixed bar mechanisms 
4. screw for vertical adjustment of bar 
5. cylinder and piston 
6. reaction frame supporting cylinders 
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A B 

h = Horizontal gap 

v =Vertical gap 

d = Breaker bar setting 

GOeo 

Figure 73. The breaker bar 

A. Peeling smooth and loose veneer with a breaker bar 
B. Pressure bar and breaker bar settings 

Notes: d = 1 to 1 1/2 times the veneer thickness. 
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Pressure cylinder 
{Q Pivot 

Pivot{() 

Carriage 

Carriage 

D 

E 
G090 

Figure 74· Back-up rolls 

A. direction of forces and position of rolls 
B. single set of rollers 
c. multiple sets of rollers 
D. automatic roller feed (rigid type) 
E. automatic roller feed (with pneumatic balance) 
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1 2 

G090 

Figure 75. Two chuck designs commonly used in North America (Reference 6) 

1. with chisel spurs 1 1/2 in. (38 mm) deep 
2. with semi-circular spurs 1 in. (25 mm) deep 

Note: Spurs A (centered on radius) provide about same amount of torque as 
spurs B. 
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CHAPTER 13 
PEELING DEFECTS - CAUSES AND CONTROL 

13.1 Introduction 

Peeling defects commonly occur in the production of rotary cut or sliced 
veneer and, although not always apparent at the time of peeling, they often 
become conspicuous in subsequent manufacturing operations or in the final 
product in which veneer is used. This is particularly true for defects such 
as deep lathe checks or uneven veneer thickness. 

This chapter describes common cutting defects along with their causes and 
means of control. A single defect is sometimes the result of a combination of 
adverse factors. For example it might be found that veneer roughness is 
caused by a log being both too dry and too cold. 

Although this brief summary will not provide answers to all cutting 
troubles, it will serve as a guide to good peeling practice. 

In an endeavour to clarify the text, the terms used therein are 
illustrated in Figure 76. 

13.2 Main Points to Keep in Mind when cutting Veneer 

a. Log quality 

The quality of a log may have a marked influence on defects caused by the 
peeling process itself. To cut good veneer the lathe operator needs logs 
that can be firmly gripped by the chucks to withstand the compression and 
friction of the pressure bar. Logs with defects such as soft centers or 
ring shakes are often too weak to resist normal peeling torque and com-
pression (even when double chucks are used) and, therefore, cannot be 
peeled properly. Moisture content is also important: logs allowed to dry 
in the forest or in the log yard produce rough and sometimes splintery 
veneer (see Chapters 3 and 4). 

b. Log temperature 

Each species cuts best when the wood is within a certain temperature range 
(Table 5); e.g., 32 to 40°F (0 to 5°C) for poplar and 125 to 160°F (52 to 
71°C) for yellow birch (depending on veneer thickness). Bence it is im-
portant to deliver the logs to the lathe at the proper temperature. Logs 
which are either too cold or too hot, or are at uneven temperatures, are 
impossible to peel properly (see Chapter 5). 
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c. Lathe and slicer condition 

Veneer lathes and slicers are sturdy machines designed for precise work. 
When in good condition and properly adjusted, they produce veneer of good 
quality; however, under the pounding of continued heavy use they are bound 
to be affected sooner or later by wear and play. This play, which 
develops in the spindle bearings, the feed screws of the carriage, the 
mechanism of the pressure bar, etc., is a major cause of faulty veneer 
production. Another source of serious trouble is the bowing of the knife 
frame and the bar frame caused by heat expansion of the metal when hot 
logs are being peeled. The problems of heat distortion and of wear and 
play, together with means of correcting them, were described in Chapter 10. 

d. Knife condition 

A properly ground and honed knife is essential to the production of good 
veneer. Its edge must be straight to permit accurate setting of the lathe, 
and sharp to produce smooth veneer. 

The preparation of a new knife edge by grinding and honing is a delicate 
operation. Unless performed with skill, this operation could result in 
permanent damage (burning) to the knife. This subject was treated in 
detail 
in Chapter 8. 

e. Knife bevel 

The bevel angle of veneer knives is usually between 20 and 23 degrees. 
When softwood species with hard knots are being peeled, the durability of 
the knife tip can be greatly increased by means of a microbevel (see 
Chapter 8, Section 6). 

13.3 Veneer Defects 

Veneer defects are described individually in the following pages of this 
chapter. 
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13.4 References 

1. Anonymous. 1965. Les defauts du placage deroule et les moyens d'y reme-
dier. Centre Technique du Bois. Paris, France. 

Contents: Very similar to the contents of this chapter. 

2. Feihl, o. and v. Godin. 1970. Peeling defects in veneer - their causes 
and control. Can. Dept. of Fish. and For. For. Serv. Pub. 1280. Ottawa. 

3. 

Contents: This publication is almost completely reproduced in this 
chapter. 

McCombe, B.M. and J.W. Gottstein. 1961. 
on veneer lathes. Plywood Tech. Note 6. 
Melbourne, Australia. 

The control of peeling quality 
Div. of For. Prod. CSIRO. South 

Contents: Describes the setting of a lathe. Lists veneer defects with 
their causes and suggests corrective measures. 
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e 

KNIFE ANGLE 
LOW I HIGH 

(less than goo) (more than goo) 

G090 

Figure 76. Terms used in connection with lathe settings 

a. horizontal opening (gap) 
b. vertical opening (lead) 
c. knife angle 
d. bevel angle 
e. knife face 
f. knife back 
g. bar ai18le 
h. tight side 
i. loose side 
j. flat bar 
k. roller bar 
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Loose veneer Tight veneer 

Figure 77. Loose and tight veneer 

REMARKS 

Small fractures known as lathe checks develop on the knife side of the 
veneer during cutting due to stresses set up in the wood at or near the knife 
edge. Very loose-cut veneer is weak and may break excessively during handling. 
Also lathe checks in face veneers contribute to surface checking in furniture 
panels and other types of finished panels. On the other hand, very tight-cut 
veneer may be too stiff; such veneer may also break easily in handling or when 
being pressed. A compromise between both extremes is often necessary. 

CAUSES 

a. Insufficient nose bar 
pressure. The horizontal gap, 
or the vertical gap, or both, 
are too wide. 

b. Logs too cold at time of 
cutting. 

c. Logs too ary at time of cutting. 

d. Angle of knife bevel too large. 
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CORRECTIVE MEASURES 

a. Check nose bar settings and 
increase pressure. Check for 
play in nose bar assembly which 
might affect settings made 
while the lathe was not cutting. 

b. Heat logs to proper cutting 
temperature and peel them at 
this temperature. 

c. Improve storage facilities so 
that the logs will not dry out 
during storage period. Storage 
in ponds or under spray has 
proved satisfactory. 

d. Check the bevel angle on the 
lathe knife and reduce if too 
large. The use of a microbevel 
may prove advantageous 
(Chapter 8). 
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Figure 78. Rough veneer 

REMARKS 

Roughness on veneer appears as shallow oblong cavities on the tight side, 
and low oblong raised areas on the loose side, running in the direction of the 
grain. Excessive roughness results in poor quality glue bonds and high sanding 
waste. 

CAUSES 

a. Insufficient nose bar 
pressure. The horizontal gap, 
or the vertical gap, or both, 
are too wide. 

b. Logs too cold at time of 
cutting. 

c. Logs too dry at time of cutting. 

d. Angle of knife bevel too large. 

e. Unfavorable direction of grain 
in the log (curly grain, wild 
grain around knots, annual 
rings off center). 

f. Dull or damaged knife edge. 

CORRECTIVE MEASURES 

a. Check nose bar settings and 
increase pressure. Check for 
play in nose bar assembly which 
may throw out the initial 
settings when cutting is 
started. 

b. Heat logs to proper cutting 
temperature and peel them at 
this temperature. 

c. Improve storage facilities so 
that logs will not dry out. 
Storage in ponds or under spray 
has proved satisfactory. 

d. Reduce the bevel angle. 

e. The above corrective measures 
will help, but roughness cannot 
be completely eliminated where 
grain irregularity is severe. 

f. Touch up the knife edge with a 
honing stone. If the edge 
damages too quickly, strengthen 
it with a microbevel (Chapter 8). 
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• 

----- . 

Figure 79. Furry veneer 

REMARKS 

Furry veneer occurs even on a well-adjusted lathe wi tb certain species, 
such as poplar and basswood. This defect also occurs in many other species 
(yellow birch, ash, etc.) if peeled at too high a temperature. 

CAUSES 
a. Logs too warm at time of 

cutting (species such as poplar 
and basswood). 

b. Logs too hot at time of cutting 
(birch, elm, ash, oak, etc.). 

c. Dull knife. 

d. Nose bar ground too sharp. 
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CORRECTIVE MEASURES 

a. Peel the logs at as low a 
temperature as possible. A 
temperature just above freezing 
is often the best. 

b. Reduce the temperature at which 
the logs are peeled. 

c. Keep the knife sharp by 
occasional honing on the lathe. 

d. Reduce the angle between the 
bar face and vertical, or use a 
blunted nose bar. 
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Figure 80. Raised grain 

REMARKS 

Large groups of fibers slightly lifted from the surface of the veneer. 
Generally occurs with highly figured woods and is a common defect when cutting 
curly yellow birch. 

CAUSES 

a. Results from irregular grain 
direction in the logs but the 
defect is accentuated by the 
use of improper lathe settings 
and cutting temperatures. 

CORRECTIVE MEASURES 

a. Very difficult to prevent when 
cutting thick veneer. When 
cutting thin veneer (about 1/20 
inch [1.3 mm] and thinner) it 
can be prevented by careful 
control of log temperature and 
lathe settings (Chapter 9). 
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Hardwood Figure 81. Torn grain Softwood 

REMARKS 

The soft layer of springwood which has been formed early in the growing 
season is torn away from the harder layer of summerwood formed later. Torn 
grain is found on the tight side of veneer often in the reaction wood of 
coniferous trees as wide bands. 

CAUSES 

a. Nose bar ground too sharp. 

b. Horizontal gap too narrow or 
vertical gap too low. 

c. Knife angle too low. 
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CORRECTIVE MEASURES 

a. Use a nose bar with the proper 
bevel angle (Chapter 9). 

b. Decrease nose bar pressure and 
adjust lathe settings. If hot 
logs are being peeled, the 
narrowing of the bar opening 
may be caused by heat 
distortion. 

c. Change the pitch of the knife 
to provide a higher knife angle. 
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Figure 82. Knife and bar marks 

REMARKS 

Knife marks occur on both the tight side and the loose side of veneer. 
Bar marks occur only on the tight side. 

CAUSES 

a. Nicks in the knife edge or 
knife edge turned over. 

b. Nicks in the nose bar edge. 

CORRECTIVE MEASURES 

a. Touch up the knife edge with a 
stone or replace the knife. 
The use of a microbevel will 
reduce the occurrence of knife 
damage (Chapter 8). 

b. Touch up the nose bar edge with 
a stone or replace the bar. 
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Hole in the veneer Bump on the log 

Figure 83. Hole in veneer and bump on the log 

REMARKS 

In some cases the veneer being peeled is thinner at one point along the 
knife edge than elsewhere. The thin band is often dryer and brighter than the 
rest of the veneer. At the same time, a bump appears on the log and builds up 
at each turn. 

CAUSES 

a. Narrow gap between knife and 
bar due to improper setting. 

b. Narrow gap between knife and 
bar caused by the heat 
expansion of the knife and bar 
frames when hot logs are being 
peeled. 

c. Narrow gap between knife and 
bar due to a high spot on the 
knife. 

d. Piece of bark, fuzz or chip 
from the log caught between the 
pressure bar and the log. 

e. Irregular compressive strength 
of the wood due to irregular 
direction of the fibers (knots, 
curly grain, etc.). In zones 
of high compression strength 
the veneer is cut thinner and a 
bump may form on the log. 
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CORRECTIVE MEASURES 

a. Increase the gap between the 
knife and bar at this point. 

b. Readjust the bar as the lathe 
warms up. Or install a yoke on 
the frame (Chapter 10). 

c. When grinding the knife, some 
back grinding may be necessary 
before face grinding in order 
to straighten the edge 
(Chapter 8). Honing to remove 
high spots will be simpler if 
the knife has a microbevel. 

d. Stop peeling and remove the 
debris or fuzz. 

e. Decrease slightly the pressure 
from the bar, or increase the 
knife angle a little. If this 
is insufficient, stop the 
advance of the lathe carriage 
and round up the log; then 
resume peeling. 



Bulging knot 
(in a core) 
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Bulging annual rings 
(on veneer) 

Figure 84. Bulging of knots and annual rings 

REMARKS 

This type of defect occurs mainly in softwood veneer or logs. 

CAUSES 

a. The bar exerts too much 
pressure. 

b. Knife angle too low resulting 
in the knife face bearing 
excessively against 
the log. 

CORRECTIVE MEASURES 

a. Decrease bar pressure. 

b. Increase knife angle. 
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Figure 85. Corrugated veneer 

REMARKS 

The veneer and the log have a corrugated surface with 3 or 4 undulations 
per inch ( 1 or 2 per em), or even more. The corrugation is especially con-
spicuous when the veneer is viewed under low-angle lighting. When corrugated 
veneer is being peeled, the lathe vibrates and often emits a rumbling sound. 

CAUSES 

a. Knife angle too high causing 
the knife edge to vibrate in 
the cut. 

b. Wood too hard to cut because it 
is too cold or too dry. 

c. Knife edge set too low. 

d. Unstable condition of log due 
to loose spindle bearings or 
excessively overhung spindles. 
The log tends to lift 
(Figure 58). 

e. Log buckling upwards at low 
diameter. 
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CORRECTIVE MEASURES 

a. Change the pitch of the knife 
to provide a lower knife angle. 

b. Store logs under conditions 
such that they will not dry 
out, and heat the logs to the 
proper temperature before 
cutting. 

c. Reset knife so that its edge is 
level with the center of the 
spindles. 

d. Set minimum clearance in 
spindle bearings. Use spindle 
steady-rest if spindle is 
extended quite far. 

e. Equip the lathe with back-up 
rolls. If back-up rolls are 
already installed, check 
pressure setting of hydraulic 
system (Figure 74). 



Chapter 13 

Figure 86. Thick and thin veneer (the knife goes out of cut) 

REfv'IARKS 

This defect occurs as variations in veneer thickness, like a series of 
waves, in the direction of peeling. The distance between crests of maximum 
thickness is one to several feet (30 em and more). The veneer may become so 
thin that the knife goes out of cut. 

ChuSES 

a. Knife angle too low resulting 
in too much bearing of the 
knife face against 
the log. 

Tnis defect is particularly 
pronounced in winter and early 
spring when veneer cut from 
logs wnich have not been heated 
sufficiently and, therefore, 
contain some frozen wood. When 
such logs are being peeled on a 
lathe with a low knife angle, 
the frozen parts tend to 
produce thin veneer, 
ana the thawed parts thick 
veneer. 

b. Horizontal opening (gap) much 
too wide. 

c. Log displaced on chucks as a 
result of insecure chucking 
{dogging). 

CORRECTIVE MEASURES 

a. Change the pitch of the knife 
to provide a higher knife ang:e. 

b. Increase nose bar pressure. 

c. Increase dogging pressure. 
Clean chucks. Use chucks of a 
better design. 
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Thin and 
long edge 

Log takes 
Bent veneer Irregular gap between 

knife and bar 
a conical shape 

G090 

Figure 87. Veneer thicker on one side 

REMARKS 

When this defect occurs, the veneer coming from the lathe tends to turn in 
the direction of the thicker side. 

CAUSES 

a. The opening between the bar and 
the knife is wider (or higher) 
on one side of the lathe than 
on the other. 

b. The knife edge is not parallel 
to the axis of the spindles. 
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CORRECTIVE MEASURES 

a. Readjust the nose bar to make 
it parallel (both horizontally 
and vertically) with the knife 
edge, and set proper spacing. 
Also check for play in nose bar 
assembly which may be greater 
at one end than at the other 
and so cause misalignment. 

b. Adjust the nut of one of the 
feed screws of the lathe 
carriage until the knife frame 
is perfectly parallel to the 
spindles axis. See "Basic 
alignment of the knife frame 
and of the bar frame" (Section 
6 of Chapter 9). 
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Buckled veneer 

Log takes 
Bowing of bar frame and knife 
frame caused by heat distortion 

a barrel shape 

GOiO 

Figure 88. Veneer buckled at center 

REMARKS 

When this defect occurs, the veneer is not flat. The center of the veneer 
coming from the lathe hangs lower and is, therefore, longer than the edges. 
Consequently, when the veneer lies on a table, the central portion buckles. 

CAUSES 

a. Closing of the horizontal and 
vertical gap, mainly in the 
center of the lathe, caused by 
heat expansion and distortion of 
the knife and bar assemblies 
when peeling hot logs (l'bout 
l30°F or higher 1 54°C o& more). 

b. Bending of the log in the lathe 
when reduced to a relatively 
small diameter. 

CORRECTIVE MEASURES 

a. Equip the nose bar frame with a 
yoke and pull screw, or with a 
cooling system (Chapter 10) , or 
preheat the lathe to about 

130°F (54°C). 

b. Equip the lathe with a back-up 
roll (anti-bending roll) 
(Chapter 12). 
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End buckled veneer 

Gap w1der at center 
Log takes 

hour-glass shape 

Figure 89. Veneer buckled along edges (veneer thicker at the center than 
along the edges) 

CAUSES CORRECTIVE MEASURES 

a. Excessive nosebar pressure at 
the ends or inadequate pressure 
in the center as a result of 
inaccurate nosebar alignment. 

b. Back-up roll exerts too much 
pressure at log center (log 
bends downwards). 
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a. Re-align nosebar. 

b. Reduce back-up roll pressure. 
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Log end damaged by chucks 
Figure 90. Chucks spin out (log jams in the cut) 

REMARKS 

Sometimes the force required to rotate a log during peeling becomes ex-
cessive. When this happens, the log stops rotating while the chucks continue 
to turn. The log ends are then immediately damaged by the chucks and the log 
itself is useless for further peeling. 

This problem often occurs when logs have rotten cores, but may be encoun-
tered also with sound logs. 

CAUSES 

-a. Kn'ife angle too low. The knife 
face rubs too heavily against 
the log. 

b. Nose bar pressure too high. 

c. Log insecurely held by chucks. 

' 
CORRECTIVE MEASURES 

\ '\ 
a. Use a higher knife angle. 

b. Decrease nose bar pressure. 

c. Increase dogging pressure, use 
larger chucks or improve chuck 
design. 

d. Use a powered core drive (See 
Section 7 of Chapter 12). 
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• I 

Caused by pressure bar Caused by dripping water 

Figure 91. Iron stain (inky-blue stain) 

REMARKS 

Tannin reacts with iron in the presence of water to form a blue-black stain 
called "iron stain" or also "iron-tannate Stain". This is apparent in species 
like oak or chestnut which have been in contact with cold iron or steel equip-
ment, or with iron contaminated water. 

CAUSES 

a. Green veneer enters in contact 
with iron or steel equipment. 

b. Water in veneer log vat 
contains iron in solution. 

c. Water containing iron drips on 
the veneer. 

CORRECTIVE MEASURES 

a.1 Cover iron or steel surfaces 
with lacquer or with teflon 
sheets (use special glue for 
this purpose). 

a.z Preheat the knife and nose bar 
of lathes and slicers to about 
l30°F (54°). 

b. Replace iron components of log 
vat by non-ferrous ones. 

c. Locate sources of dripping 
water, and stop the dripping. 

Removing iron stain from oak. wash stained area with a solution of 2 oz (57 
g) of oxalic acid in a pint (0.5 ) of water. Use only enough solution to 
remove stain since excess acid may leave pink colour, wash away any excess 
oxalic with water. oxalic acid is poisonous if swallowed and may irritate 
skin. wear rubber gloves and wash hands immediately after using solution. 
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14.1 Introduction 

CHAPTER 14 
._ 

USING THE LATHE FOR SPECIAL 
CUTTING TECHNIQUES 

Most of the veneer produced in the world is peeled by the standard rotary 
cutting method: the sheet appears in the form of a ribbon, the faces of which 
are about parallel to the growth rings. But some veneer is not required in 
long ribbons and some, to produce its best figure, must not be rotary cut. 
This is the case, first, of veneer used for the manufacture of baskets or 
matches and, second, of quarter-cut and rift-cut veneer (Figures lD, E and 
H). The machines and techniques used to produce these types of veneers on a 
lathe are now described briefly. 

14.2 The Basket Lathe (back-roll lathe) 

Fruit and vegetable growers use large quantities of containers made of 
veneer (berry baskets, bushel baskets, vegetable crates, etc.). 

These containers require small veneer components varying in thickness from 
about 1/24 to 1/4 inch ( 1 to 6 mm): some baskets also require solid lumber 
parts (handles, rims, lids, bottoms) which can be sawn from the core left after 
the logs have been peeled. 

Basket manufacture is principally a hardwood industry, as more hardwoods 
than softwoods have the required properties of toughness and strength without 
a tendency to impart odor or taste. The species most used include maple (soft 
and hard) beech, elm, ash, birch, cottonwood and other poplars, willow and 
basswood. 

Basket veneer is produced on a special machine called •basket lathe• or 
•back roll lathe• (Figure 92); knives are generally 30 to 90 inches long (0.8 
to 2. 3 m). The feed screws of this lathe are extended beyond the knife at 
which point their thread is reversed; the front part of the feed screws moves 
the back roll towards the log at the same speed as the veneer knife. The back 
roll, which rests against the log being peeled, and rotates freely, carries a 
series of longitudinal knives which project above its surface and incise the 
log at regular intervals (incision depth: 1/24 to 1/4 inch [1 to 6 mmJ). As 
a result the veneer produced is already cut into pieces of even width; in ad-
dition spur knives can be installed on the nosebar frame to cut the staves at 
the desired length or to score the staves to be bent. Special back rolls are 
also available to produce tapered staves for bushel baskets. 

Basket veneer is dried either as individual staves (before being assembled 
into containers) or in basket form after being assembled green. 
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A very recent development in the fruit and vegetable contain,rs field is 
the combination of veneer and paper (2). Two sheets of No. 3 kraft paper on 
the slat give better tensile strength and, when thin enough (1/12 inch ; 
2 mm), this material can be bent in U shape to form either the bottom and 
sides or the cover of containers. 

14.3 The Match Billet Lathe 

Wooden matches are made from veneer. The main steps of match splint 
manufacture are illustrated in Figure 93. A 24 inch ( 61 em) long billet (of 
aspen poplar in Eastern Canada) is rotary cut on a small match billet lathe to 
produce 1/10 inch (2.5 mm) veneer. Lathes of the latest model have a •knife 
honer• installed directly on top of them to put a new keen edge on the knife 
whenever necessary. The veneer sheet is immediately clipped to length and 
transferred to the piling conveyor where up to about 80 sheets are stacked. 
The pile moves intermitently forward 1/10 inch (2.5 mm) under the splint chop-
per where splints with a square section are clipped by the guillotine blade 
and, at the same time, are cut to length by the lancet knives. The speed of 
the chopper is adjustable and a single stroke produces about 1000 splints. In 
modern mills the whole line of machines required for splint manufacture is 
automatic. 

14.4 Stay-log 

Stay-log cutting uses a lathe to produce veneer similar to that obtained 
with a slicer. The stay-log itself (a heavy cast steel bar 8 to 10 inches; 
[20 to 25 em] wide) can be installed either on a standard lathe or on a 
specially designed machine called a •stay-log lathe•. 

a. Stay-log cutting on a standard lathe 

In this case the stay-log is simply held by the lathe spindles (as shown 
in Figure 94) and rotated at regular speed. The heavy bar can be adjusted 
radially relative to its axis of rotation to change the radius of eccen-
tricity of the flitch and thus change the angle at which the annual rings 
are cut. 

By its very nature, stay-log cutting is harder mechanically on a lathe 
than rotary cutting, therefore in large operations it should be done on a 
stay-log lathe. 

b. Stay-log cutting on a stay-log lathe 
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This lathe is a very sturdy machine with a swing of up to 72 inches 
(1.8 m) and a stay-log length of 13 feet (4.0 m). Its maximum speed of 
rotation is about 90 rpm; if necessary, an air brake slows down or stops 
rotation almost immediately while the drive is disengaged automatically. 
The stay-log itself is mounted on extra large bearings; in addition it can 
move relative to the center line to present the flitch to the knife in the 
more favorable position (Figure 95). In the best models the bearings are 
bored so that, if necessary, spindles can be used for standard rotary cut-
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ting; in these models also the knife and bar are heated to prevent iron 
stain. 

The flitch is generally fastened to the stay-log with its pith parallel to 
the axis of rotation; however, if it is slightly tilted (5 to l0°) relative 
to this axis, it will not hit the knife as hard. 

There are various ways to fasten a flitch to the stay-log: 

- by large lag screws 1-1/2 inch (38 mm) in diameter fitting into holes 
drilled in the flitch (Figure 94). 

- by pneumatic clamps which fit in two l-inch (25 mm) grooves cut on the 
back of the flitch (Figure 95A). The chucking time is about 1 minute; 
this is a much faster method than the first one; in addition, the backing 
board left at the end of the cut is thinner. 

Finally, some stay-logs are equipped with extension clamps to hold extra-
large flitches (Figure 95C). 

The lathe settings and wood temperature recommended for stay-log cutting 
are the same as those used for normal rotary cutting (see Tables 16 & 17). 

14.5 Rotary Cutting Synthetic •Logs• 

Lathes are beginning to be used to produce thin sheets from •logs• made of 
materials such as teflon or rubber composites. Teflon veneer thickness varies 
from 0.005 inch (0.13 mm) to 3/8 inch (lO mm) and rubber veneer is about 1/10 
inch (2.5 mm) thick. More information on the cutting technique used and the 
•logs• is available from the Centre Technique du Bois, 10 Ave de Saint Mande, 
in Paris, or from Capital Machines International Corp. in Indianapolis, u.s.A. 

14.6 The Slicing Lathe 

The purpose of this machine is to produce veneer from small diameter logs 
or from large branches (3). 

The log or branch is first sawn into cants; then these are placed 
side into a cant holder held by the spindles of an ordinary lathe. 
spindles rotate, a chain mechanism moves the cant at a precise rate 
the knife. The faster the cant moves, the thicker the veneer is. 

side by 
As the 
towards 

Excellent results were obtained yielding poplar veneer 0.150 to 0.270 inch 
(3.8 to 6.9 mm) thick. such veneer pieces can be produced from hardwood or 
softwood cants. These pieces can be used either individually in packaging, or 
can be laminated to be sold as pallet components, parquet flooring, mill work 
or furniture components. 

Detailed information on the slicing lathe is available from the Centre 
Technique du Bois, 10 Ave de Saint Mande, 75012 Paris, France. A very recent 
rotary slicer from Italy is shown in Figure 96H. 
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Log 

Veneer pieces 
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Figure 92. Basket or back-roll lathe 
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Figure 93. Match splint manufacture 

Note: After being peeled, the veneer is clipped and piled on the conveyor. 
It is then chopped to the size of matches by the chopper knife and the 
lancet knives. 
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Figure 94. Four-foot long (1.2 m) stay-log in position on a veneer lathe 

Note: The bed can move up or down to change the radius of eccentric cutting. 
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Figure 95. Stay-log improvements 

A. The flitch is held by pneumatic clamps which fit in pre-cut grooves. 
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B. The stay-log can move radially and rotate around its own axis. 
c. Extension clamps support large flitches. 



CHAPT_ER 15 
SLICING VENEER 

15.1 Introduction 

Slicing is a method which, like stay-log cutting, allows the knife to ad-
vance perpendicularly to the annual rings, or at a pronounced angle to them. 

Up until now slicing has been used mainly to produce thin face veneer from 
valuable logs, such as walnut or mahogany; however, in recent years consider-
able research has been done on the slicing of thick veneer, l/4 inch (6 rnrn) or 
more, for the production of laminated lumber and beams (Figure 4). Because 
thick slicing gives very different products from thin, this chapter will have 
two sections: Thin Slicing and Thick Slicing. 

15.2 Thin Slicing 

a. Slicing directions relative to annual rings 

The direction along which a flitch can be sliced are illustrated in Figure 
1, and the types of grain or figures obtained are shown in Figure 2. In 
addition, the sawing of logs into flitches is discussed in Chapter 7. 

b. Artificial flitches 

Natural flitches cut from a log vary slightly in colour from tree to 
tree. This makes it difficult for furniture manufactures to match the 
colour of the wood between various pieces of furniture. To solve 
this problem an English firm developed a method in 1967 to produce flitches 
from parallel laminated veneer l/24 inch ( 1 rnrn) thick glued with urea-
formaldehyde resin (1,2). The flitch, up to 30 inches (76 ern) thick, is 
then pressed under higher-than-normal pressure to produce a single lami-
nated block ready for re-slicing. 

The special flitches can be made with veneers of different colours (for 
example: sap and heart) or with veneers sliced from trees which have been 
injected with dyes while still alive. The veneer layers are glued in a 
curve to simulate annual rings, and the flitches are sliced at an angle to 
produce elliptic curves in the •annual rings•. Any irregular shape (such 
as a bump) given to the layers of the artificial flitch makes the final 
sliced veneer more •natural•. 

c. Types of slicers and main characteristics 

Historically the first slicers were horizontal and slow (3 to 4 cuts/min). 
To speed them up, the knife-carriage (which moved back and forth over the 
flitch) was made lighter, and the old pulley drive replaced by a crank 
shaft drive. Some models were also built with a hydraulic drive; hori-
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zonta1 slicers now make about 45 cuts per minute (Figure 96A and B). 
Nevertheless the carriage was still too heavy for either drive and a dif-
ferent approach had to be found. It consisted of keeping the carriage 
steady (except for the feed) and to move the flitch back and forth against 
the knife; this is the system used in vertical slicers (Figure 96C); these 
make about 80 cuts per minute. An American manufacturer offers a double 
dogging flitch system on a11 its slicers (Figure 960). 

Another method to increase speed is used in an inclined slicer (25° with 
the horizontal) from Italy. In this machine both the carriage and the 
flitch move, but in opposite directions: as a result the travel of both is 
reduced and the number of cuts per minute increased. The same Italian 
manufacturer offers a machine inclined 10 to 30° with the vertical in 
which the knife is upside down and the flitch is cut during the up 
stroke. This method produces veneer sheets which do not have to be turned 
over before piling, as can be the case with other machines. 

Since about 1980, two entirely new machines are offered to slicing mills: 

a Japanese longitudinal slicer (14) moves the flitch over the knife on 
rollers (Figure 96G). The lmife is at about 10• with the forward 
movement of the flitch. The maximum flitch size is 12 x 11 inches (30 
x 28 em) with no limit to the flitch length. The cutting speed is 75 
to 150 feet/minute (23 to 46 m/min). The maximum thickness is 1/8 
inch ( 3 mm); there is practically no dog board left. The feeding 
mecanism can be either of a back & forth movement (with one flitch 
processed at a time) or an oval circuit with roller conveyor (as shown 
in Figure 96 G2) processing many flitches of the same thickness. 

an Italian rotary slicer moves the flitch in a vertical circle like a 
stay-log would do (Figure 96H): the wood is cut on the upstroke as in 
Figure 96F. The flitch carriage can be fed horizontally towards the 
knife or kept stationary: the same is true for the knife carriage. 
When the knife is stationary, the flitch is sliced at a constant 
radius (15). 

d. Setting the slicer 
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Setting the slicer is described practically in a report of the u.s. Forest 
Products Laboratory ( 10): the following lines are a copy of the original 
text. The terms used are illustrated in Figure 97. 

( i) The knife 

Setting the knife in the slicer is similar to setting the knife in 
a lathe except that the position of the knife edge in a slicer is 
set by the extension of the knife from the bed. The slicer knife 
edge should extend above the knife bed just enough so the ground 
face of the knife clears the bolts that hold it against the knife 
bed. In other words, the knife should extend as little as possible 
and still make certain the flitch will clear. On vertical face 
veneer slicers, this distance is about 2 inches (5 em). 
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Like the lathe knife, the slicer knife should rest on the two end 
adjusting screws. The knife is then brought against bed and 
any sag in the middle is moved with the height-adjusting screws 
near the middle of the slicer. Since slicer knives are often longer 
than lathe knives, this adjustment is more critical on the slicer. 
A taut fine wire can be used as a guide to determine sag in the 
knife or, if the pressure bar bed is known to be straight, it can 
be used as a guide. A pressure bar that has been ground uniform in 
thickness is brought up against the pressure bar bed. The bottom 
of the pressure bar can then be used as a reference to determine if 
there is a sag in the slicer knife. 

Once the knife edge is determined to be straight, the knife is 
bolted firmly in place and all of the adjusting screws are brought 
in contact with the bottom of the knife. 

The knife angle of the slicer is relatively easy to set compared to 
the lathe knife. Since all cutting is from a flat surface, the 
knife angle does not change with flitch diameter. Further, the 
knife must lead into the flitch so the heel of the knife does not 
rub hard against the flitch. Experimentally, we have found that a 
slicer knife angle from 90 ° 20 1 to 90 ° 30 1 (about 1/2 ° clearance 
angle) can be used to slice wood 1/100 to 1/4 inch (0.25 to 6.4 mm) 
in thickness from both low-density and high-density woods. 

Like the lathe knife, the angle of the slicer knife should be 
checked with an instrument each time a knife is replaced. 

ii) The pressure bar 

The slicer bar is ground and set by the same method as described 
for setting the fixed bar on the lathe. The difference comes in 
the actual value of the settings. On the lathe, the lead or 
vertical opening may be set at various openings such as 0.010 inch 
(0.25 mm) for 1/50-inch (0.5 mm) veneer and 0.030 inch (0. 76 mrn) 
for 1/8-inch (3 .2 mm) thick veneer. On the slicer, the lead or 
vel\tical opening is generally set 0. 030 inch (0. 76 mrn). ·\ we 
have cut veneer of satisfactory quality from 1/100 to 1/4 inch 
(0.25 to 6.4 mm) in thickness with this lead. A smaller lead such 
as 0. 020 inch (0. 5 mm) can be used when cutting 1/28•0. 9 mm inch 
(0.9 mm) and thinner veneer. However, this smaller lead may result 
in more splinters breaking off at the end of the cut and more 
chance that splinters will become jammed between the knife and bar, 
causing rub marks on the veneer. 

Not as much pressure can be applied with the nosebar on a vertical 
operating face veneer slicer as can be applied on a lathe. The 
knife and pressure bar rest on half bearings, permitting the knife 
and bar to be offset to clear the flitch on the upstroke. If the 
pressure bar is set for excessive pressure against the flitch, it 
will cause the knife and bar carriage to rock on the half bearing 
and result in poor veneer and possible damage to the slicer. 
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When slicing 1/28 inch (0.9 mm) veneer, we have found ,the range of 
satisfactory gap or horizontal openings between the knife and bar 
to be between 0.029 and 0.032 inch (0.7 and 0.8 mm). In effect, 
the bar is then compressing the wood just ahead of the knife edge 
0.004 to 0.007 inch (0.1 to 0.2 mm). Face veneer producers 
sometimes set the bar to compress the wood only 0.001 or 0.002 inch 
(0.3 and 0.05 nun). When slicing thicker veneer such as 1/8 inch 
(3.2 mm), the bar may be set to leave a gap of 0.115 inch (2.9 mm), 
or 0.010 inch (0.3 mm) less than the feed. 

As with the lathe, more compression (slightly smaller openings) can 
be used when cutting low-density woods than when cutting high-
density woods. 

e. Special features 
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The first slicers appeared around 1890. Since that time various features 
have been added to these machines, the most interesting of which are now 
presented briefly: 

(i) Fastening methods for flitches 

The most common method to secure the flitch on its table consists 
of using dogs (Figure 96C): these are forced into the flitch either 
mechanically or hydraulically: hydraulic dogs apply a constant 
pressure and therefore are more reliable. To hold large flitches 
more securely, modern slicers also have extension dogs which are 
retractable: the dogs extend 4 to 7 inches ( 10 or 18 em) compared 
to about 3/4 inch (1.9 em) for regular dogs. Dogging a large flitch 
takes about 30 seconds. 

To prevent serious damage to the machine some slicers have a safety 
device which stops motion at once when the flitch drops from the 
dogs. 

A less common method uses a vacuum bed or table: the bed consists 
of a hard rubber cushion perforated with 1 inch (25 mm) holes in 
which a suction nipple creates a vacuum. If the vacuum decreases 
during slicing, an alarm bell rings and the slicer is stopped. 
Species with large pores, like oak, which let air flow through the 
wood are not suitable for this type of bed. Also the vacuum bed is 
not efficient with flitches distorted by the heat treatment. With 
dense woods the dog board left is 1/8 inch (3 mm) thick. This bed, 
which is manufactured in Montreal (available from General Wood & 
Veneer Ltd.) and in the u.s.A. can be made to order and is capable 
of holding two flitches side by side. 

A third and even less common method consists of gluing the flitch 
to a backing board (4). A 2 inch (5 em) thick backing board is 
spread with glue (probably a resorcinol formaldehyde adhesive) with 
15 minutes being allowed for setting time. The flitch surface is 
dried quickly under intense heat and the flitch is pressed against 
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the backing board for about 7 minutes. Slicing can then. proceed 
with the dogs in the backing board, thus allowing full utilization 
of the valuable flitch. 

(ii) Brace bars (yokes) 

Heat distortion which affects veneer lathes when hot logs are being 
peeled is also present in slicers. This serious problem is dis-
cussed in Chapter 10, case 7. Heat distortion can be minimized by 
brace bars (also called yokes) of the type shown in Figure 61. In 
some slicers both the knife and nose bar frames have a yoke. 

(iii) Preheating systems 

Heat distortion can also be minimized in slicers by preheating the 
knife and pressure bar; a hot fluid circulating behind these parts 
heats them. A fluid temperature of 130°F ( 54°C) is recommended. 
However, the best temperature varies with the species; for oak, for 
instance, it may be as high as 180°F (82°C). If the slicer is not 
equipped with a hot fluid heating system, it can be heated with 
electric elements fastened to the knife and bar frames. 

Elimination of iron stain 

Iron stain is a defect described in Chapter 13 (Figure 91). This 
stain affects veneer from several species when it comes in contact 
with iron or steel. In oak, yellow birch, walnut and maple it is 
blueish-black and in rosewood, red. Iron stain can be caused by 
the knife and nose bar but is greatly reduced if these parts are 
heated to about 130°F (54°C); therefore preheated knives and bars 
used to minimize heat distortion are also useful as a means to sup-
press stain. In slicers which do not have built-in heating systems, 
stain can be reduced by blowing warm air on the metal parts ( 5); 
the air temperature recommended is 130°F (53°C), and the volume: 
100000 to 150000 cubic feet/hour (2800 to 4250 m3/hour). 

Iron stain is also reduced by using stainless steel or bronze for 
the nose bar and other metal parts of the slicer and veneer conveyor 
known to cause stain. Also, whenever possible, metal parts can be 
covered with a sheet of teflon or coated with a teflon spray. 

(iv) Variable speed drive 

The cutting speed at which the slicer operates depends on veneer 
thickness and flitch quality; in most slicers the ratio between a 
slow and a fast rate of cut is 1 to 3. 

(v) Piling up and conveying the veneer 

Because of the fast rate of modern slicers (up to 90 cuts/minute) 
the veneer produced from a flitch is not picked up anymore by hand; 
instead it is taken up by a belt conveyor which can deposit the 
sheet either on a pile (also called •flitch•) or on a second con-
veyor leading directly to the veneer dryer. 
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f. Undesirable movement or play in slicer parts 

The following section is extracted from Ref. 10: 

•play can develop in all moving parts such as feed screws, off-set mechan-
ism, flitch table ways, and knife-bar carriage ways. Most modern slicers 
have means of taking up slack in these parts. A regular maintenance 
schedule should be followed•. 

Feed by Pawl and Ratchet 

Some slicers advance the knife by a pawl and ratchet for each stroke. 
This is highly accurate providing the same number of teeth are advanced 
each stroke, there is little play in the feed mechanism, and there is no 
overtravel of the carriage. The number of teeth advanced each stroke 
should be checked several times before and during actual cutting. The 
brake on the shaft which advances the knife each stroke should be adjusted 
so there is no overtravel. 

Feed to a Stop Plate 

Some slicers feed by moving the previously cut surface against a stop 
plate. The surface of the flitch and of the stop plate must be free of 
splinters or other debris and the f 1i tch must be advanced flush to the 
stop to produce veneer of uniform thickness. 

Offset on Vertical Face Veneer Slicers 

The offset mechanism on modern slicers is hydraulically operated and does 
not generally require attention once the cam is set to retract the knife 
at the bottom of the stroke. The amount of offset is adjustable and should 
be large enough to ensure clearance of the flitch on the upstroke. Excess 
offset should not be used as it may induce slight vibration to the knife. 
The knife and bar carriage pivot on half bearings for the offset. Since 
the half bearings are not held at the top, if the flitch fails to clear on 
the upstroke, the knife bar carriage may be lifted from the half bearings. 
Similarly, high nosebar pressure cannot be used without danger of unwanted 
movement of the knife carriage on the half bearings. 

As with the lathe, it is desirable to have dial gauges mounted at each end 
of the slicer with the gauge on the knife frame and the sensing tip 
against a bracket on the bar frame. The gauges are particularly useful 
for returning to the previous setting after the bar has been retracted to 
hone the knife•. 

15.3 Slicing and Rotary Cutting Thick Veneer 

Up until now thick slicing has been tried mainly in laboratories. 
Although serious studies started around 1960 (9), industrial applications of 
the results are still very few. Highlights of the research work, of its main 
results, and of some commercial production are presented in the following 
pages. 
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a. Lumber slicer 

Intensive research on the fundamentals of thick slicing has been conducted 
at the u.s. Forest Products Laboratory in Madison (9). A cutting machine 
was built to slice veneer up to 1 inch ( 25 mm) thick and 10 inches 
(250 mm) along the grain; the cutting speed range was 5 to 500 feet per 
minute (2 to 150 m per minute); the flitch could be cut with its grain 
parallel or perpendicular to the knife edge, or at any angle in between. 
This lumber slicer worked either with a flat bar or with a 1. 25 inch 
(32 mm) roller bar. 

b. Rotary cutting thick veneer 

Because half of this chapter is devoted to thick veneer, a few remarks 
will be made on the production of this material with a veneer lathe. The 
following suggestions are offered for rotary-cutting material up to 1/2 
inch (13 mm) thick (11). 

1. Select logs with sound centers. cut the bolt ends parallel to each 
other and perpendicular to turning center and debark the logs before 
peeling. Heat the bolts to minimize checking, to improve surface 
quality, and to soften knots; bolts can be peeled cold if these factors 
are of no concern. 

2. Use a heavy-duty lathe for best results and equip it with retractable 
chucks. Use a standard veneer knife sharpened with a small 30° micro-
bevel to toughen the edge. 

3. Close the bar as soon as possible for maximum yield and thickness uni-
formity. Use a horizontal gap from 10 to 20 percent less than thick-
ness cut, and a vertical gap of 0.050 to 0.100 inch (1.3 to 2.5 mm). 

4. Use a low lathe turning speed -- 20 rpm or less. 

s. Decrease the knife angle (pitch) by 1/2 degree at least; it should be 
about 89° 30' for a 2-foot (61 em) diameter log. 

c. Uses for thick veneer 

Presently the most promising uses for thick veneers are: 

1. components for laminated-veneer lumber, 

2. deckboards for pallets and 

3. wear plates for railway ties. 

Laminated Veneer Lumber (LVL) 

(LVL) is a 1-1/2 inch (38 mm) thick plank (Figure 4); it is made of 6 ven-
eers 1/4 inch (6 mm) thick bonded together with their grain parallel (3). The 
manufacturing process could be continuous thus producing structural lumber of 
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any required length from logs shorter than normal sawlogs. yield from 
logs compared to sawn lumber is about 30 percent greater: however,· in spite of 
that the manufacturing cost (including glue cost) could still be higher than 
that of sawn lumber. Nevertheless, with the rising cost of logs, the price of 
LVL could soon become competitive. 

currently, two mills are manufacturing LVL on the West Coast: one type of 
LVL is used for ridge pole beams for very large transportable homes, and the 
other for door casing stock. 

Deckboards for Pallets 

A study conducted at the u.s. Forest Products Laboratory (7) has shown 
that pallet deckboards can be made by laminating 3 plies of 5/16 inch (7.9 mm) 
or 2 plies of 7/16 (11.1 mm) veneer. They can be fabricated from red oak bolts 
by a process that combines rotary knife cutting, press drying, and gluing im-
mediately after drying in a total processing time (log to dried pallet deck-
board) of approximately 15 minutes. Furthermore, low-grade logs can be used 
and the yield of veneer averages about 80 percent of the gross volume of the 
logs. Pallet evaluation has indicated that laminated oak deckboards produce 
reusable pallets with a high level of performance. 

wearplates for Railway Ties 

Solid ties last about 30 years in track and must be removed mainly because 
of rail-plate crushing and full length splitting. By gluing a 1/4 to 1/2 inch 
(6 to 13 mm) veneer on the tie with its grain at an angle of 45° to 
that of the tie, both the splitting and the wear could be reduced. Experiments 
on this type of composite product are being conducted both at EFPL and on 
tracks. 
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Table 19. 

Type 

Horizontal 

Vertical 

Inclined 

Notes: 1 
2 

3 

Hain Characteristics of Veneer Slicers1 

Maximum Speed3 Maximum Height 
Maximum Knife len5th (number of cuts and Width or Flitch 

Model2 (in.) (m) per minute) (in.) (m) 

heavy 200 5.1 30 117 X 117 1.2 X 1.2 
light 155 3-9 II<; 117 X 117 1.2 X 1.2 

1 flitch 205 5.2 70 30 X 30 0.8 X 0.8 
2 flitches 225 5.7 80 Ill) X 110 1.0 X 1.0 

25° with horizontal 205 5.2 75 
10° to 30° with vertical 218 5.5 80 31 X 31 0.8 X 0.8 

approximate data for 1978 
there are many smaller models (e.g. an 8-foot (2.11 m)) vertical slicer with a 

flitch size or 22 x 22 in. (56 x 56 em). 
in several models the speed increases when the flitch width decreases. 

HaxiiiiUm Veneer 
Thickness 

(in.) (mm) 

0.620 15.7 
0.?00 5.1 

0.120 3.0 
0.2'10 fi.ll 

0.125 3.2 

(") 
::s' 
PI 
'd 
<+ 
C1l 
'i 

...... 
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A 8 
Crankshaft 

cyl inder 

c 

Offset mechanism 

E Crankshaft drive 

GOIO 

Figure 96. Types of slicers (A to F) see next page for details 
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Flitch 

t J 

.. ' Flitch .rs .--------, Flitch 

H 

Feed screw 

Figure 96. Types of slicers (con't) 

Horizontal: A - with crankshaft drive (side view) 
B - with hydraulic drive (top view) 

Vertical: C - for one flitch only (side view) 
D - for two flitches (side view) 

Chapter 15 

Several flitches 
of the same 
thickness move 
on a conveyor 
towards the knife 

GOIIO 

Inclined: E- knife and flitch move in opposite direction (side view) 
F - flitch only moves (veneer cut on up stroke) (side view) 

Longitudinal: Gl & G2 - flitch moves lenghtwise over the knife (top view) 
Rotary: H- flitch rotates on an arm (side view). 
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Gap 

Lead 

Knife bevel 

Clearance angle 

Figure 97. Terms used in setting a slicer 

Top: vertical slicer 
Bottom: horizontal slicer 

aoeo 

Note: The following angles are suggested as a guide:knife bevel= 19•- 20•, 
clearance angle= 1/2•, bar bevel= 75•. 
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CHAPTER 16 
VENEER YIELD 

16.1 Losses from a Veneer Log 

One third to one half of a sound veneer log ends up as losses before the 
veneer is made into plywood (Figure 98). If the log has major defects, such 
as shakes or a rotten (soft) core (Figure 99), this portion can be much larger. 
The losses consist mainly of the round-up loss, the log ends cut by the spur 
knives, the core left after peeling, the green-end clipper loss, the shrinkage 
due to drying and the dry-end clipper loss. 

16.2 Veneer Yield (ideal log) 

The yield of a perfectly cylindrical and defect-free log is given by the 
formula: 

s = 
or 

s = 
where 

s = 
f = 
t = 
D = 
d = 
7f= 

7ff (D+d) (D-d) 
4 t 

o. 785 (D+d) (D-d) 

surface area of veneer in square inches (or square centimeters) 
log length in inches (or centimeters) 
veneer thickness in inches (or centimeters) 
log diameter in inches (or centimeters) 
core diameter in inches (or centimeters) 
3.16 inches 

The yield of veneer from an ideal log expressed as a percentage of the log 
gross volume would be the following: 

log 
diameter 

30 inches (76 em) 
20 inches (51 em) 
10 inches (25 em) 

core 
diameter 

5 inches (13 em) 
5 inches (13 em) 
5 inches (13 em) 

In fact the yield from a real log is considerably lower. 

ideal 
veneer 
yield 

97% 
94% 
75% 
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16.3 Veneer Yield (real logs) 

Many yield studies have been conducted all over the world (Ref. 1 to 6) 
however, the methods used differ from one to the other (some deal with green 
veneers, others with dry veneer; some include the clipping of defects, others 
do not, etc.). It is therefore not possible to make a direct comparison of 
the results; nevertheless, all the studies tell the same story: the percentage 
of residues is high. A few examples follow: 

Table 20 summarizes the results of a 1966 study (unpublished) conducted by 
the Department of Industry of Canada in a poplar plywood mill. Since the ven-
eer was green and no defect was clipped out, this green veneer yield percentage 
is rather high. 

When one deals with dry veneer (ready to be pressed into plywood panels) 
the yield is of course lower. A study conducted on the west Coast ( 6) on 9 
foot 3 inch (2.8 m) logs gives the following yields for untrimmed veneer (that 
is before the plywood panels are trimmed to size): 55% for Douglas-fir; 58% 
for red and white fir; 46% for western hemlock and 45% for ponderosa pine. 
The average core diameter was respectively 8.8 inches (22.4 em), 8.5 inches 
(21.6 em), 10.4 inches (26.4 em) and 6.1 inches (15.5 em). The yield of 
veneer and of residues from logs of various diameters is shown in Figure 98 
for Douglas-fir. 

Figure 98 indicates that the veneer yield is m1n1mum ( 30%) for 10 inch 
(25 em) logs and maximum (about 55%) for 30 to 40 inch (76 to 102 em) logs. 
Larger logs tend to yield less veneer, probably because they are cut from 
overmature trees which have started to decay. This remark is true also for 
the other species described in this study; aspen poplar would be a good example 
of this type of degrade. It is an important remark which should be kept in 
mind when assessing the volume of wood available for a mill from a specific 
area. This area may contain a good proportion of large trees but these trees 
may well be partially unsound. 

The yield of untrimmed veneer from hardwood bolts peeled to a 5 inch (13 
em) core is given in Table 21. These figures, taken from a Japanese report 
(4) are not directly comparable to those of the West Coast study where the 
cores were of a larger diameter; nevertheless, the yield of about 50 percent 
for hardwood logs larger than 16 inches (41 em) is quite close to the average 
yield given for the softwood logs. 

16.4 Effect of Lathe Length on Dry Veneer Yield 

In a recent study (1) the veneer recovery at a 4-foot (1.2 m) core lathe 
has been compared to that obtained at an 8-foot (2.4 m) lathe • The species 
was western hemlock; the average bolt diameter was 12.3 inches (31 em) at the 
4-foot (1.2 m) lathe and 16.4 inches (42 em) at the 8-foot (2.4 m) lathe. The 
results show that both the volume recovery and the grade recovery were higher 
at the small lathe. The yield of untrimmed veneer was 59 percent of the cubic 
block volume for the 4-foot ( 1.2 m) lathe against 38 percent for the larger 
lathe. According to the author •both the higher grade of veneer recovered and 
the lower volume of reject veneer at the core lathe are at least partially due 
to the shorter block length. Reject veneer results from oversize defects and 
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splits. It is easier to isolate and clip out defects on the veneer 
length. In addition, the 4-foot (1.2 m) sheets are lighter, easier to handle, 
and not as likely to split when handled or in the dryer.• 

16.5 Effect of Loading the Log Eccentrically on Green Veneer Yield 

If a log is not well centered on the lathe chucks, the yield of veneer 
decreases. An idea of the loss is given in the following Table which appeared 
in an article titled •computer program reveals potential veneer losses• 
(September 1974 issue of Crow 's Forest Products Digest). During this study 
the log axis was inclined relative to the knife edge (for example: 1/4 inch [6 
mm] too high on the right hand side, 1/4 inch [6 mml too low on the left hand 
side). 

Loss of green veneer yield when log is loaded eccentrically 

Centering 
error 

at each 
end 

(in) (em) 
1/4 0.6 
1/2 1. 3 

Loss of yieldl for 0.1• (2.5 mm) veneer 

Softwood logs west 
coast u.s.A2. 
Avg. log diam. 
24 in ( 61 em) 

(%) loss) 
4.4% 
8.7% 

southern pine 
u.s.A.3 

Avg. log diam. 
12 in (30 em) 

(% loss) 
9.1% 

17.8% 

Notes: 1. Measured in the plant: 2. Avg. core diam. = 6.25 in (15.9 em): 
3. Avg. core diam. = 4.5 in (11.4 em) 

If the log is not centered on the chucks and if the log axis is parallel 
(vertically and horizontally) to the knife edge, the yield loss is less im-
portant: nevertheless it is still serious. 

\ \ ' \ \ 

16.6 Plywood Yield 

Although this manual deals with veneer essentially, it is necessary at 
this point to say a few words about plywood yield as compared to veneer yield. 
In the processing of veneer into plywood further losses occur which must be 
taken into account when estimating the yield of final products from logs de-
livered to a plywood mill. These further volume losses consist of the thick-
ness reduction due to pressing, the trimming of the panels and the sanding 
loss. Typical results of a few studies on plywood yield appear in Table 22: 
for species of eastern Canada it is about 33 percent or 1/3 of the gross volume 
of the logs. 
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Table 20. Green Veneer Yield per 9-foot (2.7 m) Poplar Log 

1/10 in (2.5 mm) Veneer Yield 
Geometrical Gross Volume veneer lield in Percent 

Small End Volume per log per log per Hfbm of log voluMe 
Diameter 2er lot;j Ontario Rule of log (geometrical) 
(in.) (em) (cu. ft.) m3 (fbm) (sq. ft.) m2 (sq. ft.) (S) 

18 115 
16 110 
111 35 
12 30 
10 25 

8 20 

Notes: 1. 
2. 

17.0 0.118 117 1,1180 137.119 12,650 73 
13.11 0.38 91 1,160 107.76 11,960 72 
10.6 0.30 68 880 81.75 12,9110 69 
7.6 0.22 119 630 58.53 12,860 68 
5.5 0.16 32 1130 39.95 13, 11110 65 
3.11 0.10 19 230 21.37 12,100 59 

The veneer was 8.5 feet (2.6 m) along the grain. 
The yield was determined on the green chain of a commercial mill of Ontario 
(no defect was clipped out). The waste consisted of the trims at both ends 
of the logs, the rounding loss and the core loss (core diaMeter = 5 in. 
(12.5 em)). 

Table 21. Dry Veneer Yield per 7-foot (2.1 m) Log 

Species 

Basswood 

Ash 

Birch 

Untrimmed Veneer Yield 
Log diameter Log diameter 
smaller than between 

12 inches 12 & 16 inches 
(30 em) (30 & Ill em) 

<S> <S> 

118 

41 

116 

57 

45 

118 

(J) 
Log diameter 
larger than 
16 inches 

(Ill em) 
<S> 

52 

52 

50 

Notes : 1. The average core diameter was approximately 5 in. 
(12.5 em) 

2. The untrimmed veneer yield is the volume of veneer 
going into the press (before trimming the panels) 

3. This study was conducted in Japan (3). 
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Table 22. Plywood Yield (percent of log gross volume) 

Dry veneer yield 

Loss between dryer 
and press 

Douglas-firl 
(J) 

68 

Compression loss 3 

Sanding loss 3 

Panel trim loss 8 

Plywood yield 54 

Average log diameter 26 in. 
(66 em) 

Average core diameter 6.5 in.5 
07 em) 

Notes: 1 
2 

from Ref. 2 
from Ref. 3 

Beech2 
(J) 

48 

5 

4 

6 

33 

18 in. 
(46 em) 

5.5 in. 
(14 em) 

Black and White 
Spruce, White 

Pine3 
(J) 

31 

3 
4 

Eastern Canada mills (confidential reports) 
from Ref. 5 

Aspen3 
(J) 

36 

Yellow Birch4 
(J) 

11 

2 

2 

3 

30 

approx. 
17 in. 
(43 em) 

approx. 
6 in. 
05 em) 

5 This study was conducted in 1959. In 1979 cores are 6.5 in. (17 em); they can still be 
sawn to produce two studs. 
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G090 

Figure 98. Distribution of various veneer and residue components as a 
percentage of total block volume for Douglas-fir (from Reference 6) 
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A 

Ring shakes 

Chuck continues to rotate 
and digs into the log 

Figure 99. Loss of veneer yield caused by log defects 

A. ring shakes 
B. soft log center 
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CHAPTER 17 
WASTE UTILIZATION 

17.1 Bark, Veneer, Cores 

Potential uses for bark and wood residues are listed in Table 23. The 
Ottawa Laboratory, recognizing the need for information on present and 
potential uses for bark and wood "wastes" and on acceptable disposal 
techniques, has gathered a bibliography of reports and data in the following 
fields. 

1. energy recovery: wood and bark calorific values and burning charac-
teristics, equipment required in the production of steam for heating 
mill, log vats, dryers, etc. 

2. briquetting: charcoal and synthetic fireplace logs. 

3. lumber manufacture and chip production from cores by chip-and-saw 
process. 

4. board manufacture from wood waste: particleboard, insulation board, 
etc. 

5. agricultural and horticultural uses: animal bedding and fodder, com-
posting (fertilizer, soil amendment), mulching (landscaping). 

6. acceptable disposals: landfill, incineration. 

7. other uses: wood flour, wood wool, etc. 

A description of these uses would require a manual by itself, therefore no 
attempt is made here to treat the subject except very broadly. For general 
information on any of the above fields of utilization, write to the Forintek 
Canada Corp., Ottawa Laboratory, 800 Montreal Road, Ottawa, Ontario. KlG 
3Z5. Canada. 
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Table 23. Bark and Wood Residue Utilization in the Veneer and Plywood 
Industry 

Uses 

1 - energy recovery 

2 - briquetting 

3 - lumber 

4 - pulp chips 

5 - particleboards 

6 - insulation boards 

7 - agriculture, horticulture 

8 - acceptable disposals: 
landfill, incineration 

9 - other uses (wood flour, wood 
wool, etc.) 

Bark 

p & R 

p & R 

• 
p & R 

P(l,2,4,6) 

Note: P= present use, R = recommended use. 
More profitable uses indicated in brackets. 

* Under study. 

Veneer 
Waste Cores 

P(4,5,6,9) P(3,4,5,6,9) 

P(4,5,6,9) P(3,4,5,6,9) 

p & R 

p & R p (3) 

p & R p & R 

p & R p & R 

P(4,5,B) 

P(l,2,4, 
5,6,6) 

p & R p & R 

Chapter 17 
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CHAPTER 18 
QUALITY CONTROL IN VENEER CUTTING 

18.1 Introduction 

In order to establish a quality control program in a veneer mill, answers 
to the following questions have to be known. 

a. What characteristics make veneer quality? 
b. How can veneer quality be measured? 
c. What quality is acceptable? 
d. How should veneer quality be recorded? 
e. What proportion of low quality is tolerable? 
f. What can be done to improve quality? 

Answers to these six questions are all approximate; nevertheless they can 
serve as a useful guide in controlling veneer quality. 

18.2 What Characteristics Make Veneer Quality? 

Once a log or a flitch is delivered to the lathe or slicer at the proper 
cutting temperature, the operator is responsible for three of the veneer 
characteristics: the degree of tightness, the amount of roughness and the 
regularity of thickness. These are described in some detail in part of Chap-
ter 2. None of these three characteristics is perfectly regular; on the con-
trary each one varies from log to log (flitch to flitch), within a log and 
even within one turn of the same log. Nevertheless, a good operator is ex-
pected to keep these variations under reasonable control. 

18.3 How Can Veneer Quality be Measured? 

a. Tightness 

In green and in dry veneer, tightness (or looseness) is estimated by flex-
ing the veneer by hand. People in the mill who are in daily contact with 
veneer sheets soon learn to differentiate between too rigid and too flex-
ible veneer. Scientists, who have to determine the degree of tightness 
with some precision, use the following method applicable to dry veneer 
only (Figure 100). 

- spread an alcohol-soluble dye with a l-inch (2.5 em) wide brush on the 
veneer loose side. The dye will penetrate the lathe checks. 

-let the alcohol dry (about 15 minutes in a dry, warm room), saw the dyed 
band in two and sand the dyed edge smooth. 
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- estimate the depth of penetration of the checks in percent of the thick-
ness in ten different spots along the edge. The average gives a measure 
of the tightness (or looseness) of veneer. 
CAUTION: in some species (e.g. white pine) the dye does not always pen-
etrate to the end of the checks. 

b. Roughness 

Examples of veneer roughness are shown in natural size in Figure 7. The 
depth of roughness (difference from ridge to valley) can be measured with 
various instruments using light rays, strain gauges or dial gauges ( 5). 
For a quality control program, the simplest way is a series of veneer sam-
ples with increasing severity of roughness to which the veneer being pro-
duced can be visually compared (preferably under a light hitting the sur-
face at a low angle). 

The depth of roughness of these samples does not need to be known exactly; 
all that is required is an increasing scale of roughness for comparison 
purposes. If a mill wants to know exactly the roughness depth of its sam-
ples, one of the instruments described in the above reference must be used. 

c. Thickness 

Thickness is the easiest veneer characteristic to measure -- every mill 
has at least one pocket thickness gauge (Figure 101). However, because 
veneer surface is neither perfectly smooth nor absolutely hard, thickness 
measurements are not entirely reliable. Flat anvils, 1/2 inch (13 mm) in 
diameter have more chance to rest on a ridge than 1/4 inch ( 6 mm) ones; 
also the spring or finger pressure acting on the anvil can influence the 
reading on the dial. For best results the following combination is rec-
ommended (1): spherical upper anvil with 7/16 inch (11 mm) radius curva-
ture, 1/2 inch ( 13 mm) diameter lower anvil with flat surface, and a 
pressure of 0.7 pound (300 g). 

18.4 What Quality is Acceptable? 

This depends on three factors: 

- the species (some produce better veneer than others) 
- the position of the veneer ply in the final product (face, back, core or 

center), and 
- the final product (decorative panel or construction plywood) 

Based on the author •s experience, the values in Tables 24 and 25 are 
proposed as a guide for face veneers. 

The veneer characteristics discussed here are the tightness, the roughness 
and the thickness only; that is those over which the lathe or slicer operator 
has some control. Other characteristics such as knots, splits, colour, etc., 
are dealt with in CSA specifications (Section 6 of Chapter 2). 
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18.5 How Should Veneer Quality be Recorded? 

Any mill manager interested in starting a veneer quality control program 
can devise his own way of sampling his veneer sheets and recording measure-
ments. Nevertheless, a method for thickness control described in two articles 
(2,4) is offered as a simple guide. Much of the following is taken from these 
articles: 

The first step is to determine the "lathe theoretical green thickness" set 
up by the manufacturer of the lathe. This is the exact green thickness set at 
the lathe gears used for thickness. We should mention that thick veneer 
(about 1/6 inch, 4 mrn, or more) from some species, such as white elm, often 
tends to be 0.006 to 0.010 inch (0.15 to 0.25 mrn) thicker than the thickness 
set on the lathe1 the difference is caused by small oblong prominences on the 
loose side on which the tip of the dial gauge rests. 

The second step is to determine the green thickness tolerance and establish 
the limits for the lathe operation (use Tables 24 and 25 as a guide). 

Now the third step is the use of a quality control lot plot chart (Figure 
102) which records four green thicknesses (on the four sides of one veneer 
sheet) taken every half hour throughout the cutting day. The first four 
readings are marked "A", the second four "B" and so on. 

such •green lot plot charts• are a constant guide for the cutting foreman. 
The moment a wrong set of gears or a wrong setting is used, the first •A• 
readings signal the trouble. Furthermore, if the lathe gets out of adjustment 
at any time, the danger flag immediately appears from the next readings on the 
quality control plot chart. 

This system can be used for dry veneer also, and to record other important 
veneer characteristics such as its moisture content. It is also evident that 
the simple system described here can be adapted to record more data and keep 
management and operators more informed about the quality range of their prod-
uct. 

18.6 What Proportion of Low Quality is Tolerable? 

Managers of veneer mills, pl:Ywood mills or furniture manufacturers know 
that veneer of low quality can cause all kinds of trouble in the various phases 
of plywood or furniture manufacture. Problems will arise not only in splicing, 
gluing, sanding, and finishing (that is in the mill itself), but also after 
the product has been service for some time. With modern high production 
methods one can expect that some veneer of low quality will go through to the 
next manufacturing steps. It is up to the manager (helped by his production 
foreman) to see that as much defective veneer as practically possible is 
caught before it causes costly losses. 

The quality control program described in sections 5 and 6 of this chapter 
is evidently very simple. More complex and interesting programs use statisti-
cal analysis. For more information on such programs see References 2 and 3. 
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18.7 What can be done to Improve Peel Quality? 

Blaming it all on the lathe operator would be both unreasonable and unfair. 
First make sure that the logs are of a reasonable quality (too often they are 
not), that they have been properly stored (sometimes it is not the case), that 
they come to the lathe at the proper cutting temperature (too often they do 
not) and, finally, that the lathe is in a reasonably good working condition. 
If you are sure of all that, then you can ask your lathe operator to do a bet-
ter job. If he is at a loss to understand what is causing the defect(s) you 
are complaining about, ask him or his foreman to look over Chapter 13 of this 
manual: this may prove helpful. 
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Table 24. Proposed Values for Acceptable Face Veneer Quality from 
Hardwood Species 

Average 
Veneer Thickness Depth of 

Thickness Range Lathe Checksl 

(in.) (in.) (J of thickness) 

1/40 = 0.025 .:!:. 0.001 30J 

1/20 = 0.050 .:!:. 0.002 40J 

1/10 = 0.100 .:!:. 0.004 45J 

1/5 = 0.200 .:!:. 0.005 60J 

(mm) (mm) (J of thickness) 

0.6 .:!:. 0.02 30J 

1.3 .:!:. 0.05 40J 

2.5 .:!:. 0.10 45J 

5.1 .:!:. 0.13 60J 

lAverage of 10 measurements along two edges of a sheet. 

2Average of the worst roughness found in 10 circles [5 em] in 
diameter) drawn across a diagonal of the veneer sheet. 

Average 
Depth of 
Roughness2 

(in.) 

0.002 

0.002 

0.005 

0.010 

(mm) 

0.05 

0.05 

0.13 

0.25 

Note: The sample sheets must be long enough across the grain to cover 
a whole revolution (turn) of the log. 
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Table 25. Proposed Values for Acceptable Face Veneer Quality from 
Softwood Species 

Average Average 
Veneer Thickness Depth of Depth of 

Thickness Range Lathe Checksl Roughness2 

(in.) (in.) (S of thickness) (in.) 

1/20 = 0.050 :t 0.003 40S 0.004 

1/10 = 0.100 :t 0.005 6oS 0.010 

1/5 = 0.200 :t 0.006 60S 0.012 

(mm) (mm) (S of thickness) (mm) 

1.3 :t 0.08 40S 0.10 

2.5 :t 0.13 60S 0.25 

5.1 :t 0.15 6oS 0.30 

lAverage of 10 measurements along the four edges of a sheet. 

2Average of the worst roughness found in 10 circles (2 inches [5 em] in 
diameter} drawn across a diagonal of the veneer sheet. 

Note: a. The sample sheets must be long enough across the grain to cover 
a whole revolution (turn) of the log. 

b. Automatic veneer stackers operate best with veneer which is 
quite supple (average check depth: 70 to 80S); in sheets of 
this quality both thickness range and roughness increase. 
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COte ouvert 

· .. ·. 

Figure 100. Method to determine depth of penetration of lathe 
checks in veneer 

A. brush loose side with dye and let it dry 
B. saw dyed band in two 
c. sand edge smooth 
D. observe penetration (here it averages about 50% of the 

veneer thickness) 

G090 
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Figure 101. Micrometer for measuring veneer thickness to 0.001 
inch 025 mm). 
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Figure 102. Quality control chart for veneer thickness 
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APPENDIX 1 
BOOKS ON VENEER, PLYWOOD AND TECHNOLOGY 

a) Veneer 

1. Anonymous 1976. Veneer species of the world. Interim Report of 
IUFRO. Available from the Forest Products Laboratory, Madison (see 
address in Appendix 4). 127 pages. 

Contents: lists about 1000 species from many countries and conti-
nents, with notes on their availability, veneer cutting 
and drying characteristics, color and figure. Latin names 
and common names are given. 

2. Feihl, O. 1982. Veneer drying manual. Publication SP 509E. Avail-
able from Forintek Canada Corp., Eastern Laboratory, 800 Montreal 
Road, Ottawa, Ont. KlG 3Z5, Canada. 107 pages. (Available also in 
French) 

Contents: veneer moisture content, moisture detectors, drying pro-
cess, types of dryers, operation and maintenance of dryers, 
fires, pollution, and veneer drying defects. Numerous 
references. 

3· Lutz, J .F. 1978. Wood veneer: log selection, cutting and drying. 
U.S. Department of Agriculture, Forest Service, Technical Bulletin 
1577• Available from same address as 1 above. 140 pages. 

Contents: similar to the content of this manual, but with more em-
phasis on American species. 

b) Veneer and Plywood 

1. Baldwin, R. 1975. Plywood Manufacturing Practices, Miller Freeman 
Publications Inc., 500 Howard street, San Francisco, 94105, U.S.A. 
260 pages. 

Contents: veneer and plywood production techniques, and business 
environment of the u.s. West Coast. 

2. Doffine, L. 1977. Plywood plant-case study prepared for the FAO 
portfolio of small-scale wood based panel plants. published by Food 
and Agriculture Organization, Forest Industries and Trade Division, 
via delle Terme di Caracalla, 1-00100 Roma, Italy. 50 pages. 

Contents: description of a typical plywood mill capable of producing 
1000 (1.2 x 2.4 m) panels (5 mm thick) per 8-hour shift. 
Deals with technical and economical aspects. 
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3. Miller Freeman (ed). Modern Plywood Techniques. Same editor as 1 
above. 

Contents: a series of 150-page books, with each one appearing once a 
year. Each volume represents the proceedings of the "Ply-
wood Clinic" - a series of papers on current plywood tech-
nology given in Portland, Oregon. 

c) Wood Technology 
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1. Anonymous, 1974. Wood handbook: wood as an engineering material, 
U.S. Department of Agriculture, Forest Service handbook No. 72. 500 
pages. Available from the U.S. Forest Products Laboratory (address 
in Appendix 4). 

Contents: basic information on wood (anatomy, physical properties), 
on machining, wood protection and wood products. 

2. Anonymous. Canadian Woods - Their Properties and Uses. 1981. Uni-
versity of Toronto Press, 5201 Dufferin Street, Downsview, Ontario, 
Canada. M3H 5T8. 

Contents: forests of Canada, commercial woods, structure of wood, 
strength and physical properties, chemistry of wood, lumber 
production, drying of wood, wood protection, glues and 
gluing, panel products, houses and structures, other uses, 
pulp and paper, residues, codes and standards, future of 
wood. 

Binek, A. 1973. Forest Products in Terms of Metric Units. 
from author, P.O. Box 7, Westmount, P.Q. Canada. H3Z 2Tl. 

Available 
90 pages 

Contents: book to assist in the conversion of units used in North 
America into metric units. 

4. Kollman, Fr. and w. Cote. 1968. Principles of Wood Science and 
Technology. Springer Verlag, New York. 2 volumes of 600 pages each. 

Contents: Volume I. Solid Wood 
Volume II. Wood Based Materials 



APPENDIX 2 
LIST OF DICTIONARIES ON VENEER, PLYWOOD 

AND OTHER WOOD PRODUCTS TERMS 

Nowadays there is a 'steady demand in governments and industries for multi-
lingual dictionaries of forest products terms. The Eastern Forest Products 
Laboratory is deeply involved in English-French terminology and, therefore, is 
collecting major dictionaries in the wood field, as well as small specialized 
glossaries on subjects such as drying, gluing, etc. The following three dic-
tionaries should prove very helpful to all those who have to translate reports, 
articles, manuals, standards, etc. dealing with veneer and plywood in particu-
lar, and with wood products and forestry in general: 

1. Title: Plywood, Fibreboard and Particle Board 
FAD Terminology Bulletin No. 30 

Subject: as title indicates 

Main Language: English 

Other Languages: French, Spanish, Italian, German 

Approx. Number of Words: 900 

Words Defined: no 

Publisher: Food and Agriculture Organization of the United 
Nations 

Cost: 

2. Title: 

Office of Information 
Rome, ITALY 

$10.00 in 1976 

Dictionnaire Forestier Multilingue 

Subject: Forestry and Wood Technology 

Main Language: French 

Other Language: English, German, Spanish 

Approx. Number of Words: 7700 

Words Defined: yes 

Publisher: Association franQaise des eaux et forets 
217 bis rue Grande 
77300 -- Fontainebleau, FRANCE 

cost: $60.00 in 1980 
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3. Title: Vocabulaire Forestier 

258 

Subject: Forestry and Wood Technology 

Main Language: French 

Other Language: English 

Approx. Number of Words: 10000 

Words Defined: yes 

Publisher: Association des ingenieurs forestiers de la 
province de Quebec 

Note: Out of print. Can be consulted in libraries. 



APPENDIX 3 
MAGAZINES ON VENEER, PLYWOOD 

AND WOOD TECHNOLOGY 

The following magazines are listed here as examples of periodicals which 
offer the latest information on the following subjects: 

technology, machinery, manufacturers of machines, instruments and wood 
products, and trade. 

Many other such periodicals exist which are not listed here. 

1. Plywood and Panel (monthly) 

Publisher: Curtis International Ltd. 
P.O. Box 567-B 
Indianapolis, Indiana 
46206 U.S.A. 

2. Canadian Forest Industries (monthly) 

Publisher: Southam Business Publications Ltd. 
1450 Don Mills Road 
Don Mills, Ontario 
M3B 2X7 Canada 

3. Forest Industries (monthly) 

Publisher: Miller Freeman Publications 
500 Howard Street 
San Francisco, California 
94105 u.s.A. 

4. Forest Products Journal (monthly) 

Publisher: Forest Products Research Society 
2801 Marshall Court 
Madison, Wisconsin 
53705 U.S.A. 

5. Bois et Machines (tri-monthly) 

Editeur: Editions Maurice Andre S.A. 
7 rue des Alpes. CH 1201 
Geneve, Suisse 
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6. Revue du Bois et de ses Applications (monthly) 

Editeur: ED I REP 
30 rue de Turbigo 
75003 
Paris, France 

1. Holz als Roh-und Werkstoff (monthly) 

Publisher 
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Springer Verlag 
Kurfurstendamm 237 
D-1000 Berlin, Germany 



APPENDIX 4 
ADDRESSES OF SOME WOOD PRODUCTS 

LABORATORIES, AND TRADE ASSOCIATIONS 
IN NORTH AMERICA 

1. Laboratories 

Note: 

Forintek Canada Corp. 
Eastern Laboratory 
Boo Montreal Road 
Ottawa, Ontario 
KlG 3Z5 Canada 

Forintek Canada Corp. 
Western Laboratory 
6620 N.W. Marine Drive 
Vancouver, B.C. 
V6T 1X2 Canada 

Forest Products Laboratory 
P.O. Box 5130 
Madison 53705 Wisconsin 
U.S.A. 

These laboratories publish numerous publications on veneer, plywood 
and wood technology; they also answer technical enquiries. 

2. Trade Associations 

Canadian Wood Council 
85 Albert Street 
Ottawa, Ontario 
KlP 6A4 Canada 

.Canadian Hardwood Plywood Association (CHPA) 
27 Goulburn Ave. 
Ottawa, Ontario 
KIN 8C7 Canada 

Council of Forest Industries of British Columbia (COFI) 
1500 - 1055 w. Hastings Street 
Vancouver, B.C. 
V6E 2Hl Canada 

American Plywood Association .(APA) 
P.O. Box 11700 
Tacoma, Washington 
98411 u.s.A. 
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NOTE: 
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Hardwood Plywood Manufacturers Assoc. (HPMA) 
P.O. Box 2789 
Reston, Virginia 
22090 U.S.A. 

These associations have a limited number of publications on veneer, 
plywood and wood technology; they also answer technical enquiries. 



APPENDIX 5 
LIST OF THE NATIVE TREES OF CANADA USED 

FOR VENEER OR LUMBER PRODUCTION 

in alphabetical order of English names 

1. Deciduous Trees (hardwoods) 

(species most commonly used for veneer production have an asterisk) 

English Latin 

alder, red* Alnus rubra Bong. 

ash, black Praxinus nigra Marsh. 

ash, green Fraxinus pennsyl-
vaniaa Marsh. (var. 
subinterima) 

ash, red Praxinus pennsyl-
vaniaa Marsh. 

ash, white* Fraxinus ameriaana L. 

aspen, large Populus grandiden-
tooth* tata Miahx. 

aspen, Populus tremuloides 
trembling* 

basswood* Tilia ameriaana L. 

beech* fagus grandifolia 
Ehrh. 

birch, cherry Betula lenta l. 

birch, white* Betula papyrifera 
Marsh. 

birch, yellow* Betula alleghaniensis 
Britton 

French 
botanical 

aulne rouge 

frene noir 

frene vert 

frene rouge 

frene blanc 

peuplier a 
grandes dents 

peuplier faux-
tremble 

tilleul 
d'Amerique 

hetre a grandes 
feuilles 

bouleau 
flexible 

bouleau a 
papier 

bouleau jaune 

popular 

aulne de l'Oregon 

same 

same 

frene de 
sa vane 

same 

grand tremble 

tremble 

bois blanc 

hetre 

same 

bouleau blanc 

merisier 
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butternut* 

cherry, black* 

cottonwood,* 
black 

cottonwood, 
eastern 

cottonwood, 
narrow leaf 

elm, red 
(slippery) 

elm, rock 
(cork) 

elm, white* 
(American) 

gum, black 

hackberry 

hickory, 
bitternut 

hickory, 
mockernut 

hickory, 
pignut 

hickory, 
shagbark 

honey 
locust 

ironwood 

maple, black 

maple, 
broadleaf 
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Juglans cinerea L. 

Pr>unus serotina 
Ehzoh. 

Populus tPichocarpa 
ToXT. & Gray 

Populus deltoides 
baPtr. 

Populus angustifo-
Zia James 

UZrrrus PUbra MuhZ 

UUnus thomasii Sarg. 

UZrrrus amePicana L. 

Nyssa sylvatica 
MaPs h. 

Celtis occidentalis 

Carya 
(Wang) K. Koch 

Carya tomentosa 
Nutt. 

Carya glabra 
(Mill.) SWeet 

Carya ovata 
(Mill.) K. Koch 

Gleditsia 
tPiacanthos L. 

Ostrya virginiana 
(Mill.) K. Koch 

Acer nigrum 
Michz.f. 

Acer macrophyllum 
Pu:Psh 

noyer cendre 

cerisier 
tardif 

peuplier 
occidental 

peuplier 
deltoide 

peuplier angus-
tifolie 

orme rouge 

orme liege 

orme d'Amerique 

nyssa sylvestre 

micocoulier 
occidental 

caryer 
cordiforme 

caryer 
tomenteux 

caryer glabre 

caryer ovale 

fevier epineux 

ostryer de 
Virginie 

erable noir 

erable 
grandifolie 

noyer tendre 

merisier 
(France) 

peuplier de 
l'ouest 

liard 

peuplier a 
feuilles elancees 

same 

same 

orme blanc 

same 

orme batard 

caryer amer 

same 

noyer a noix 
de cochon 

caryer blanc 

same 

bois de fer 

same 

same 



maple, 
Manitoba 

maple, red 

maple, silver 

maple sugar* 

oak, black 

oak, bur 

oak, pin 

oak, red* 

oak, swamp 
white 

oak, white* 

AaeP negundo L. 

AaeP r>ubrwn L. 

AaeP saaahaPinum L. 

AaeP saaaharwn 
MaPs h. 

QuePaus veZutina 
Lam. 

Quepaus maaPoaat>pa 
Miahx. 

Quepaus paZustPis 
Muenahh. 

Quepaus PUbPa L. 

QuePaus biaoZoP 
WiUd. 

QuePaus aZba L. 

poplar, balsam* PopuZus baZsamifet>a 
L. 

sassafras 

sycamore 

Sassaft>as aZbidum 
(Nutt.) Nees 

PZatanus 
oaaidentaZis L. 

tulip tree LiPiodendPon 
(yellow poplar) tuZipifet>a L. 

walnut, black* JugZans nigpa L. 

willow, black SaZix nigPa Mat>sh. 

erable negondo 

erable rouge 

erable argente 

erable a sucre 

chene noir 

Chene a gros 
fruits 

chene palustre 

chene rouge 

chene bicolore 

chene blanc 

peuplier 
baumier 

sassafras 
officinal 

platane 
occidental 

tulipier 
d'Amerique 

noyer noir 

saule noir 
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plaine a 
giguere 

erable tendre 

plane blanc 

erable dur 

chene des 
Teinturiers 

Chene a gros 
glands 

chene des 
marais 

same 

same 

same 

baumier 

same 

sycamore 

tulipier 

same 

same 
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pine, 
jack* 

pine, 
lodgepole* 

pine, 
pitch 

pine, 
ponderosa 

pine, red* 

pine, western 
white 

pine, white* 

spruce, 
black* 

spruce, 
Engelmann* 

spruce, 
red* 

spruce, 
Sitka* 

spruce, 
white* 

tamarack 

Pinus banksiana Lamb. 

Pinus aontorta 
Dougl. 

Pinus rigida Mill. 

Pinus ponderosa 
LauJs. 

Pinus resinosa Ait. 

Pinus montiaola 
Dougl. 

Pinus strobus L. 

Piaea mariana 
(Mill.) B. S.P. 

Piaea engelmannii 
Parry 

Piaea rubens Sarg. 

Piaea sitahensis 
(Bong.) Carr. 

Piaea glauaa 
(Moenah) Voss 

Larix lariaina 
(Du Roi) K. Koah 

pin gris 

pin tordu 

Pin rigide 

pin ponderosa 

pin rouge 

pin argenta 

pin blanc 

epinette noire 

epinette 
d'Engelmann 

epinette 
rouge 

epinette de 
Sitka 

epinette 
blanche 

meleze 
laricin 
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same 

same 

same 

same 

same 

same 

same 

same 

same 

same 

same 

same 

same 
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