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Summary.,

Sawdusts and shavings were characterized as to suitability for the manufacture of pulp
by determination of the particle size distributions of those materials according to screen
classification and the length of the fibers of the screen fractions. Comparisons were
made with the length of fibers in 5/8-inch chips. Experimental sawdusts were pre-
pared using a range in bite per tooth to determine the effect of this variable on particle
size and fiber length. Commercial samples were collected from specific operational
points, such as headsaws, edgers, and planers, and evaluated. In addition, fiber
measurements were made on kraft pulps previously prepared (and tested) from southern
yellow pine 5/8-inch chips and sawdusts. The' results of this study show:

(1) The fiber length of particles of softwood sawdust tended to decrease with decrease
in particle size. For example, the fiber length of the fractions passing a 2-mesh screen
and retained on a 4-mesh screen ranged from 2.4 to 3.2 millimeters as compared to
1.5 to 2.0 millimeters for the fraction that passed through the 16-mesh screen. However,
the fiber length of the particles in fractions of a hardwood sawdust did not vary.
(2) Operation of a headsaw at 1/4-inch bite per tooth will produce sawdust having larger
particles than most of those now produced commercially. (3) Advantage of a larger
bite is limited by width of face in sawing, owing to crowding of the gullets of the saw
with sawdust to the extent that some of the largest particles are split into smaller ones.
(4) The fiber length of an experimental 1/4-inch-bite softwood sawdust prepared from
southern yellow pine ranged up to 85 percent of that of 5/8-inch chips. Similarly, the
bursting and tearing strength of softwood sulfate pulps made from screen-classified
fractions of this sawdust ranged from 60 to 85 percent of the strength of those made
from 5/8-inch chips. The greater proportional decrease in bursting strength than in
the fiber length of the fine fraction of the sawdust may have been due to damage to the
fibers during sawing. (5) Compared to hardwood sulfate pulps, the softwood sawdust
pulps had longer fibers, higher tearing resistance, and equal bursting strength.

1--Presented at the Joint Annual Meeting of the Pacific Section,' TAPPI, and the Pacific
Coast Branch, Technical Section, CPPA, Bellingham, Wash., April 29, 1960.

-Maintained at Madison, Wis. , in cooperation with the University of Wisconsin.
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Introduction 

Attempts have probably been made to utilize sawdust for chemical pulp almost from the
time chemical pulping became available. Difficulties encountered were caused by dirt
and bark, poor liquor circulation and uneven cooking, and low pulp strength. During
the second World War, considerable quantities of sawdust were used for kraft pulp at
times of severe wood shortage, with some sacrifice of strength and quality (9)..3._ The
old problems of mechanical difficulties in pulping sawdust and of dirt in sawdust are
today lessened by new types of pulping equipment, the barking of saw logs, and devices
for centrifugal cleaning of pulps. Sawdust, as well as shavings, is being successfully
used commercially in a few operations where advantage is taken of some of the newer
techniques (1, 3).

Results of industrial developmental work on sawing techniques (4) show that sawdusts
can be obtained that have a larger particle size than those now produced and hence are
possibly more suitable for use in pulp manufacture. Likewise, modification of the
planing operation offers the possibility of producing longer shavings that, presumably,
contain longer fibers that conventional shavings (5). Furthermore, there are numerous
uses for pulp in which strength and fiber length are not of paramount importance. And
in fact there are uses in which some short fiber is necessary. For these reasons, there
is renewed interest in considering the possibilities of sawdust and shavings as additional
sources of fiber.

In connection with pulping experiments on sawdusts and shavings at the Forest Products
Laboratory, studies were undertaken on the characterization of these materials by
determining distributions of particle sizes and of fiber lengths. Both experimental
and commercial samples were examined.

Experimental sawdusts were cut from loblolly pine with a circular headsaw running at
different bites per tooth to determine the effect of this variable on particle size and fiber
length. Samples of commercial sawdusts were collected from specific operational points.
These included headsaws, gangsaws, resaws, and edgers operating on Douglas-fir,
ponderosa pine, western redcedar, white fir, white pine, western larch, southern yellow
pine, and hard maple. Planer shavings included those from Douglas-fir, western
hemlock, and ponderosa pine.

Particle size distribution was determined by screen classification. Fiber length
measurements were made microscopically after the various samples had been macerated
by sulfate pulping. Samples of sawdusts and shavings were classified into four to five
fractions, using four screens having square meshes of 2, 4, 8, and 16 to the inch.
Strength and fiber length measurements were made on loblolly pine sulfate pulps pre-
pared from 5/8-inch chips, from the fraction of sawdust retained on a 3/16-inch round
hole screen, (with three holes per inch) and the sawdust fraction that passed through
this screen.

This report includes information on the particle size distribution of typical commercial
sawdusts, the effect of bite per tooth in sawing on particle size of sawdust, the fiber

3
—Underlined numbers in parentheses refer to Literature Cited at the end of this

report.
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length distributions of screen fractions of sawdust and shavings, and, from previous
work (10), a limited comparison of the strength and fiber length of sawdust sulfate pulps.

Variation in Particle Size of Commercial
Sawdusts and Shay=g

The samples of commercial sawdusts and shavings tested varied considerably in their
particle size distribution. For example, the amounts that passed through the 16-mesh
screen ranged from 7 to 42 percent (table 1).

The screen classification data show that all of the particles of most of the headsaw
sawdusts passed through the 2-mesh screen. The species included in the headsaw
samples were southern pine, ponderosa pine, western redcedar, white fir, white pine,
western larch, and Douglas-fir.

The edger samples showed larger amounts in the 2- to 4-mesh class and were definitely
coarser than the headsaw samples. The species included in these samples were
southern yellow pine; a mixture of western redcedar, white fir, white pine and western
larch; and Douglas-fir.

The shavings had essentially the same particle size distributions as the edger sawdusts.
The species included in these samples were ponderosa pine, western hemlock, and
Douglas-fir. The hemlock and fir samples were produced at about five to six knife
marks per inch.

Table 2 shows average values for the several commercial softwood sawdusts and
shavings in comparison with an experimental softwood sawdust. The sample of
experimental loblolly pine sawdust was made for pulping experiments using a circular
headsaw operated at 1/4-inch bite per tooth and a sawing face of 7 inches. This sample
was much coarser than those obtained from the commercial. headsaw operations.

Particle Size Distributions of Sawdusts

The particle size distributions of several individual sawdusts are given in table 3 for
comparison.

The first sample is the experimental sawdust mentioned previously (table 2). The
second is a southern pine sawdust from a circular headsaw operated at bites ranging
from 0.13 to 0.31 inch during sawmill experiments on_ the production of kerf chips. The
particle size distributions of these samples were essentially the same. They were at
the top of the range of coarseness for all of the samples investigated.

The third sample came from a circular headsaw, cutting western redcedar. This
sample is typical of the relatively fine particled sawdust being generally produced.
Practically all of the material, passed a 4-mesh screen.

The two edger samples were of commercial origin. They contained larger proportions
of coarser particles than samples from the headsaw. The sample produced with the
larger bit contained more of the coarser material.
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Size of Bite per Tooth in Sawing and Particle
Size of Sawdust 

The effect of the size of bite per tooth in sawing on the particle size distribution of a
sawdust is shown by the data in table 4.

In this experiment, sawdusts were produced from southern pine, using a sawing face of
6 inches and bites per tooth of 1/8, 3/16, 1/4, and 1/3 inch. All particles of each
sample passed through the 2-mesh screen. Then, as the bite was increased from 1/8
to 1/4 inch, the coarseness of the sawdust increased. However, this trend was reversed
for the sawdust produced with the bite of 1/3 inch. This sample was actually somewhat
finer than the one obtained with the bite of 3/16 inch. The explanation is that owing to
the combination of the bite of 1/3 inch and the 6-inch sawing face, the gullets of the
saw were crowded to the extent that some of the largest particles were split into
smaller particles.

Appearance of Fractions of Sawdusts and Shavings 

The appearance of fractions of sawdusts and shavings is shown in figures 1 to 5. These
are sawdust fractions of southern pine, Douglas-fir, and hard maple, and fractions of
shavings from Douglas-fir (the 2nd, 5th, 12th, 16th, and 22nd samples in table 1).

Figures 1 and 2 show the four screen fractions of one of the experimental southern pine
sawdusts made using 1/4-inch bite per tooth and those of the sample obtained at a saw-
mill experimenting with the production of kerf chips and operating at bites per tooth of
0.13 to 0.31 inch. As was mentioned, these were coarse sawdusts--only about 7 and
10 percent passed through the 16-mesh screen. Comparison of the particles of all the
fractions with the I/2-inch scale shows their relatively large size. Their length is
consistent with the relatively high fiber length values obtained for this sample. Many
of the finest fractions were thin slivers. These samples are almost identical in
appearance.

The commercial Douglas-fir sawdust produced with a band headsaw is shown in figure 3.
There is a striking difference between the appearance of the particles of this sample and
those of the pine sawdusts. They are smaller and more uniform in dimensions, and
fractions B and C have a plate-like form, as is likewise true for many of the particles
in fraction D.

The sample of commercial hard maple sawdust produced by an edger saw is shown in
figure 4. The particles in fraction A are similar in shape to those of the same fraction
of the southern pine sawdust--that is, greater in length than in width. The particles
of the other fractions, being more uniform in dimensions, resemble the particles of the
Douglas-fir sawdust more than those of the pine.

The five fractions obtained from the Douglas-fir shavings are shown in figure 5. The
particles of the first four fractions were quite long and were consistent with the fiber
length values for this sample.
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Fiber Length of i 9 Sawdusts, and Shavin

Weighted Average Fiber Length

Weighted average fiber length values were calculated by: (1) Expressing the total length
in each length class as a percentage of the total length of all fibers measured (whole
fibers, cut fibers, •and ray cells), (2) multiplying each of these percentages by the
average length of the corresponding class, and (3) adding the products and dividing
this sum by the sum of the percentages calculated in (1) foregoing, that is, by 100.
This method, used previously at the Forest Products Laboratory (8), is basically the
same as one used elsewhere (6) and gives the same value.

The weighted average fiber length values are given in table 5, which also includes
arithmetical average lengths of the whole fibers observed in the samples as well as the
proportions by number of the whole fibers and ray cells. For convenience in following
the comparisons of the range of samples with respect to fiber length afforded by the
data in table 5, the pertinent values have been placed in table 6. These samples include
sawdusts from southern pine, Douglas-fir, and hard maple, and shavings from
Douglas .fir,

The first of the three samples of southern pine sawdust was mentioned previously as
having been used in sulfate pulping experiments (10). It was produced at the Forest
Products. Laboratory with a circular headsaw operated at 0.25-inch bite per tooth while
sawing a 7-inch face. The second sample consisted of kerf chips produced with a circular
headsaw at a bite per tooth ranging from 0.13 to 0.31 inch during sawing. The third
sample was produced commercially with an edger operated at a 0.27-inch bite. As
mentioned, these sawdusts were relatively coarse.

The first of the three samples of southern pine sawdust was mentioned previously as
having been used in sulfate pulping experiments (2:0). It was produced at the Forest
Products Laboratory with a circular headsaw operated at 0.25-inch bite. As mentioned,
these sawdusts were relatively coarse.

The weighted average fiber length values for the screen fractions of these three samples
tended to decrease with decrease in the overall size of the sawdust particles. The average
fiber lengths of similar fractions of the three sawdusts were about the same. The length
values for the composites of fractions, calculated from the proportions of the fractions
and their length values, were 2.5, 2. 6, and 2. 7 millimeters. For comparison, the
average value for the 5/8-inch pine chips was 2.8 millimeters.'

The Douglas-fir sawdust was produced commercially with a band headsaw. The screen
classification data for this sample show it was a finer sawdust than the pine samples.
The fiber length values for the fractions of Douglas-fir sawdust varied from 2.4 down
to 1.5 millimeters, and where slightly lower than the values for the southern pine
samples. Results of a previous study (8) provide a value of 3.1 millimeters for 5/8-inch
Douglas-fir chips.

In contrast, there was essentially no variation in the values for the fractions of the hard
maple sawdust. This finding seems reasonable, owing to the relatively short fibers of
hardwoods. The calculated fiber length value for the composite was 0. 6 millimeter. The
fiber length for 5/8-inch chips was 0.7 millimeter. The average fiber length for hard
maple is about 0.8 millimeter (2,11).

For .the five fractions of shavings from Douglas-fir, the variation in average length values
was 2.3 down to 1.3 millimeters. This was essentially the same as that for the sawdust
from Douglas-fir.
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The average fiber length values for the composites of screen fractions given in the last
column also show the same values for the sawdust and shavings from Douglas-fir, and
these are lower than those for the coarser sawdusts from southern pine. Commercial
sawdust from a headsaw operating on southern pine at about the same bite per tooth
apparently used for the Douglas-fir was not available for comparison.

The weighted average fiber length values of even the finest screen fraction of the soft-
wood sawdusts and shavings are in the upper part of, and a little beyond, the range of
values for hardwood sulfate pulps which have been reported (7).

Fiber Length Distributions 

Distributions for screen fractions of southern pine sawdust. --The fiber length distribution
diagrams for screen classified fractions of three samples of southern pine sawdust,
each a relatively coarse type, are shown in figure 6. These diagrams show there was
an overall trend for fiber length to decrease with increasing fineness of the sawdust
particles but with variable patterns for corresponding screen fractions. The
distributions of the commercial edger and laboratory experimental headsaw sawdusts
are similar and plainly different from that of the sawmill experimental kerf chip saw-
dust. These comparisons are shown numerically for the whole sawdusts by the following
tabulation, which gives the distributions for two length intervals:

Sawdust 
	

Up to 3 millimeters	 3 to 6 millimeters
Percent	 Percent

Edgar, commercial	 64
	

36

Laboratory, experimental	 70
	

30

Sawmill, experimental 	 86
	

14

Owing, however, to the variations in the amounts of the various screen fractions, the
weighted average fiber length values calculated for the whole sawdusts showed a maxi-
mum spread of only 8 percent. These values were, in the order of the above tabulation
2.7, 2.5, and 2. 6 millimeters (table 5).

Distributions of screen fractions of Dou g las-fir sawdust and shavin s. --Fiber length
distribution diagrams for screen fractions of Douglas-fir sawdust and shavings are shown
in figure 7. (This sawdust was, as already mentioned, finer than the southern pine
sawdusts examined.) Consistent with the difference, the distributions show there was
a higher proportion of short fibers in the Douglas-fir sawdust than in the edger and
laboratory experimental pine sawdusts.

The Douglas-fir shavings, in contrast to the Douglas-fir sawdust, contained particles
that were retained on the 2-mesh screen, the amount, however, being small. A
comparison of the fiber-length distributions of these two materials indicates an overall
similarity. The weighted average fiber length values for them were both 1.9 millimeters
(table 6). The percentage proportions in the two length intervals of up to 3 millimeters
and 3 to 6 millimeters are 88 and 12 for the sawdust and 82 and 18 for the shavings.
These compare closely with the values of 86 and 14 for the commercial experimental
southern pine headsaw sawdust shown in figure 6.

Report No. 2212	 -6-



Distributions for screen fractions of hard maple sawdust. --The fiber length distribution
diagrams for screen fractions of a hard maple edger sawdust, also shown in figure 7,
are striking in comparison to those of all of the softwood sawdusts and shavings. In no
fraction did the fibers exceed 1.1 millimeters in length.

Distributions for chips and whole sawdusts. --Fiber length distributions for 5/8-inch
chips and sawdusts of southern pine, Douglas-fir, and hard maple are shown in figure 8.

The length distribution of the laboratory experimental southern pine sawdust (1/4-inch
bite per tooth) compares very favorably with that of the 5/8.-inch chips cut from the same
log. Fibers from 5 to 7 millimeters in length were present in both samples. The
weighted average fiber length values for chips and sawdust were 2.8 and 2.5 millimeters.
As mentioned, these samples were from materials used in pulping experiments.

The distribution for Douglas-fir 5/8-inch chips, compared to that of the pine chips,
shows a higher proportion of 5- to 7-millimeter fibers and also a lower proportion of
the shortest fibers. The length value for the fir chips was 3.1 millimeters (D. The
distribution for the relatively fine Douglas-fir sawdust shows no fibers over 4 millimeters
in length but a high proportion of short fibers.

The distribution for the hard maple edger sawdust compares very favorably with that of
5/8-inch hard maple chips, and their average length values were the same.

Effects of Fiber Len ths of Sawdust
and Ghips on Pulp Strength

Results of sulfate pulping experiments made at the Forest Products. Laboratory with
southern yellow pine sawdusts in comparison with 5/8-inch chips cut from the same log
have been reported (10). Samples from the materials used are samples Nos. 1, 1A,
and 1B in table 5, sample No. 1 being also the third sample in table 1. For the pulping
experiments, the sawdust was separated into two fractions--one retained on and one
passing a 3/16-inch round-hole screen with three holes per square inch. The proportions
of these fractions were 45 and 55 percent.

Fiber length and strength values for the pulps made from the chips and two sawdust
fractions are given in table 7. These pulps had permanganate numbers of 27 to 29. The
burst and tear factors show the sawdust pulps were lower in strength than the pulp made
from 5/8-inch chips. However, the pulp made from the coarser fraction of the sawdust
was only about 15 percent lower in strength than the pulp made from the chips. The
average strength of the pulp made from the finer fraction was 65 percent of that of the
reference pulp. Relatively, the strength values of the sawdust pulps were in accord
with the fiber length values shown here except for the bursting strength of the fine-.
fraction pulp. It is possible that this greater decrease in bursting strength in proportion
to decrease in fiber length was caused by damage to the fiber by the saw.

As was mentioned, the fiber lengths of the sawdust pulps exceeded those of hardwood
sulfate pulps (7). In general these sawdust pulps were equal to commercial hardwood
sulfate pulps in bursting strength and superior in tearing strength.

Report No. 2212	 -7-



Another coarse-fraction pulp having a permanganate number of 23 (7) had burst and tear
factors of 60 and 137, as compared to the values of 68 and 145 for the pulp that had a
permanganate number of 28, shown in table 7.

The weighted average fiber lengths of the sawdust pulp, 2.4 and 2.2 millimeters, were
from 1.5 to 2.5 times those for hardwood sulfate pulps 0.

Summary of Results 

In summary, the results show:

1. Operation of a headsaw at 1/4-inch bite per tooth will produce
particles than most of those now produced commercially.

2. Advantage of a larger bite per tooth is limited by width of face
crowding of the gullets of the saw with sawdust to the extent that a
particles are split into smaller sizes.

sawdust having larger

in sawing, owing to
portion of the largest

3. The fiber length of 1/4-inch-bite softwood sawdust ranged up to 85 percent of that of
5/8-inch chips. Similarly, the bursting and tearing strength of softwood sawdust sulfate
pulps ranged from 60 to 85 percent of the strength of those made from 5/8-inch chips.
The, greater proportional decrease in bursting strength than in the fiber length of the
fine fraction of the sawdust may have been due to damage to fiber during sawing.

4. Compared to hardwood sulfate pulps, the softwood sawdust pulps were higher in fiber
length and tearing strength and equal in bursting strength.
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Table 1.--Screen classification of sawdusts and_shavins 

Sample	 Screen fractions

	

Commercial :	 Species	 Saw or planer	 • Bite :Retained: Retained between meshes of-- :Passing
•or	 :	 : per :	 on : 	 :16-mesh

	

experimental :	 : tooth : 2-mesh : 2 and 4 : 4 and 8 : 8 and 16 :

Inch :Percent : Percent : Percent : Percent :Percent 

Experimental :Southern yellow pine :Circular headsaw : 0.250 : 1.1 •.	 17.0	 •. 55.9	 •.	 18.2	 7.8
•

•
.187 :	 .9	 •. 29.o	 • 42.9	 •. .	 19.1	 8.1

•	.125 :	 .6	 •. 18.5	 • 4.	 -5.5	 •:	 24.9	 : 10.5

	

. 063 :	 .0	 •• 26.9	 •	 39.2	 :	 .4.	 . 5	 33: :

Do.....  • do ......... ;......

••
•

• KV • • .. .333 :	 .0	 14.6	 46.4
.250 :	 .0	 31.0	 41.4
.187 :	 .0	 21.2	 45.6
.125 :	 .0	 7.8	 51.2

27.3
20.2
24.7
30.8

11.7
7.4
8.5

10.2

	

Do......: 	 do....... .. •	 do	 •	 .250 :	 .0	 21.4	 46.6
	

22.9	 9.1

Commercial	 • 	 ....do	 -Edger	 .270: 2.4
	

35.o
	

38.2
	

17.0	 • 7.4
:Circular headsaw	 .13-.31:	 .0

	
16.5
	

48.4
	

24.7	 : 10.4
:Gangsaw	 	 .:	 .0

	
1.0
	

27.9
	

45.5	 : 25.6

Do•.....:Ponderosa pine

Do......:Douglas-fir

•

:Circular hgadsawl • 	 .0	 4.9
	 do.-1	 	 .0	 3.5
	 do. 1 	 • 	 .0	 4.4

:Band headsaw	 : ....	 .0	 .3
:Band resaw	 . 	 ...	 .0	 .1

:Band headsaw	 •	 •	 .0	 .2
:Band resaw	 •	 .0	 .7
:Gangsaw	 •	 .0	 .4
:Edger	 .170	 .0	 1.8

44.3
30.8
30.2
11.6

.6

32.1
19.4
24.2
19.8

36.2	 : 14.6
37.0	 : 28.7
38.9	 : 26.5
48.9	 : 39.2
9.3	 90.0

45.4	 : 22.3
37. 8	 : 42.1
38.2	 : 37.2
41.5	 : 36.9

Do	 -Hard maple	 :Edger	 .034 :	 •0	 2.3	 •

	

. 10.0	 •. 52.4	 : 35.3
:Circular headsaw	 .150	 .0	 .2	 •. 9.2	 •.	 65.6	 : 25.0

Do	 'Western redcedar	 :Headsaw	 .0	 .8	 33.3	 34.5	 : 31.4

Do	 -White fir	 • 	 do 	 	 .1	 .2	 16.2	 38.7	 : 44.8

Do	 -White pine	 	 do 	 .  •	 •	 .0	 .2	 7.7	 51.6	 : 40.5

Do. ... . . :Western larch	 . 	 do 	 ......:	 .0	 :	 .3	 4.9	 30.7	 : 64.1

Do.... .:Mixture of the 4	 :Edger	 • 3.5 •	 5.9	 27.9	 37.2	 : 25.5
: preceding species	 ..

Do	 -Douglas-fir	 ;Planer	 : (2) : 2.2	 : 27.2	 : 32.9	 :	 19.2	 : 18.5

Do......:Western hemlock	 • 	 do 	 • (2) : 1.2	 : 19.7	 : 36.2	 24.8	 : 18.1

Do......:Ponderosa pine	 : .... ....do 	 	 • 1.2	 : 10.1	 : 22.1	 38.3	 : 28.3

-Same saw, variation in diameter of log.

Knife marks per inch, 5.76.

Knife marks per inch, 5.02.
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Table 2.--Averze22LLIRSze distributions of
certain softwood sawdusts and shaving,

Source :Retained : Retained between meshes of-- : Passed
:on 2-mesh:--	 	 : 16-mesh

: 2 and 4 : 4 and 8 : 8 and 16 :
:_-_____--:_-__ -- -- -------- ----- --

: Percent : Percent : Percent : Percent : Percent

COMMERCIAL SOFTWOODS

Headsaw :	 0	 .	 3	 •. 26	 :	 39	 .. 32
Edger	 :	 2	 :.	 15	 28	 .	 32	 23
Planer :	 2	 19	 :	 31	 27	 :	 22

Headsaw	 0

1JLTER1MENTAL— SOFTWOOD

21	 :	 47 23 9

1
Saw was operated at 1/4-inch bite per tooth on southern

yellow pine, sawing face of 7 inches. Sawdust was used
in sulfate pulping experiments.
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Saw

OM • •

• 8
37

17
• 42

Edger:
Commercial! :	 .27	 :
Commercial.	 .17	 :	 0

•

2	 35	 38

	

2	 19

Table 3.--Particle size distributions of several sawdusts

• •.	 .

: Bite	 :	 Screen fractions
:	 per	 : 	
: tooth :Retained: Retained between meshes of-- : Passed
•
. :	 on	 : 	 -: through
:	 : 2-mesh : 2 and 4 : 4 and 8 : 8 and 16 : 16-mesh

•
•

: Inch
	

:Percent : Percent : Percent : Percent : Percent 

Head, circulari
Experimental- : 0.25	 :	 0	 21	 47 • 23	 9
Commercial!	 : .13-.31 :	 0	 •	 17	 :	 48	 25	 10
Commercial.?,	 0	 1	 :	 33	 35	 :	 31

1
-Southern yellow pine.
2Western redcedar.
3
—Douglas-fir.
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Table 4.--Size of bite 'er tooth in sawin and
marticle size of sawdust_

Bite per:Retained : Retained between meshes of-- : Passed
tooth :on 2-mesh:	 	 : 16-mesh

: 2 to 4 : 4 to 8 : 8 to 16 :

Inch : Percent	 Percent : Percent : Percent : Percent 

1/8	 :	 0
3/16 :.	 0
1/4	 0
1/3	 :	 0

	

8	 51	 •	 31	 10

	

21	 45	 25 	 9

	

31	 :	 41	 21	 7

	

15	 :	 46	 27	 12

1
–Southern yellow pine. Six-inch face in sawing.
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Mm.	 :Percent:Percent

3.2	 :	 6.6	 :	 2.6
2.5	 :	 1.0	 :	 6.7
2.1	 :	 .3	 :	 2.3
1.5	 .3	 :	 3.1

2.5

2.4	 4.5 : 22.0

.
2.2	 :	 5.2	 :	 3.5

2.8	 : 12.7	 :	 6.8

• :•

2.9	 : 24.3	 :	 7.0
2.7	 :	 8.6	 •• 8.3
2.9	 : 10.0	 4.7
2.5	 :	 6.8	 :	 9.2
2.0	 :	 .7	 •• 2.3

2.7

. 	
2.9	 : 12.3	 :	 4.0
2.7	 : 10.3	 :	 2.3
2.5	 :	 4.7	 :	 3.0
1.7	 :	 .0	 :	 4.3

2.6

2.4	 :	 9.0	 : 11.7
1.9	 :	 1.0	 : 12.0
1.9	 :	 .0	 : 17.7
1.5	 .0	 :	 3.0

1.9

Table 5.--Fiber length measurements for pulpwood chi s and screen-classified fractions of sawdusts and shavin s-

•

Sample	 Screen-classified fractions : 	 Length averages 	 : Proportions by
number

:Percent: •Mm.

1. Sawdust, southern yellow pine,
laboratory experimental, circular

:Retained:
:	 On 2-mesh 0.0	 	:

headsaw, 1/4-inch bite per tooth Between 2- and 4-mesh : 21.4 : 4.4
•	 Between 4- and 8-mesh : 46.6 : 4.1
:	 Between 8- and 16-mesh: 22.9 : 4.3
:Passed 16-mesh	 . 9.1 : 3.5

:Unfractionatedl	 : 100.0	 	•

1A. :Retained on 3/16 inch	 • •

:	 round hole screen	 : 45.0 : 3.4

:Passed 3/16 inch round	 . .
•hole screen	 • 55.0 : 3.1

2. Pulpwood chips, 5/8 inch, southern:Unfractionated 	 :
yellow pine, laboratory
experimental

100.0 : 3.7

3. Sawdust, southern yellow pine, 	 :Retained:
commercial, edger, 0.27-inch bite : 	 On 2-mesh	 .. 2.4

.
: 3.8

per tooth :	 Between 2- and 4-mesh : 35.0 : 3.8
•. 	 Between 4- and 8-mesh : 38.2 : 4.1

Between 8- and 16-mesh: 17.0 : 3.9
:Passed 16-mesh	 : 7.4 : 4.1

:Unfractionated2	: 100.0 •	

4. Sawdust, southern yellow pine, :Retained: •.

commercial experimental, circular :	 On 2-mesh	 : .0	 	•
head Saw 0.13-0.31-inch bite per
tooth_

Between 2- and 4-mesh :
•. 	 Between 4- and 8-mesh :

16.5
48.4

:
:

3.5
3.6

•	 Between 8- and 16-mesh: 24.7 : 3.5
Passed 16-mesh 10.4 	•

:Unfractionatedl	: 100.0	 	•

5. Sawdust, Douglas-fir, commercial, 	 :Retained:
band headsaw On 2-mesh .0 •	

Between 2- and 4-mesh : .2 : 4.3
Between 4- and 8-mesh : 32.1 : 2.7

:	 Between 8- and 16-mesh: 45.4 : 2.6
:Passed 16-mesh 22.3 • 	

:Unfractionated2	 : 100.0	 	•

Fraction	 :Weight :Whole fibers : 	 Whole	 : 	
:(arithmetic)1: material : Whole : Ray

: (weighted): fibers: cells
•
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Table 5.--Fiber len th measurements for ul wood chi .s and screen-classified fractions of sawdusts and shavin1g2-
Continued

Sample : Screen-classified fractions 	 Length averages
•

: Proportions by
number    

Fraction :Weight :Whole fibers : Whole	 : 	
:(arithmetic)1: material -: Whole : Ray

: (weighted): fibers: cells

:Percent:	 Mm.	 Mm.	 :Percent:Percent 

6. Pulpwood chips, 5/8 inch,	 :Unfractionated	 : 100.0 :	 3.6	 3.1	 : 14.1 • 	

7. Shavings, Douglas-fir, commercial :Retained:
On 2-mesh	 •• 2.2 :	 3.4

• Between 2- and 4-mesh : 27.2 :	 3.2
•
. Between 4- and 8-mesh : 32.9 :	 3.4
: Between 8- and 16-mesh: 19.2 :	 3.2
:Passed 16-mesh	 : 18.5 :	 3.7

2.3
2.3
2.0
1.8
1.3

9.0	 : 11.7
5.7	 :	 9.0
4.7 :	 3.0
3.3 : 4.0

.3	 :	 1.7

:Unfractionated2 100.0 • 	 	 1.9  

8. Sawdust, hard maple, commercial, :Retained: 	 *	 .
On 2-mesh	 :	 .0 : 	

	

: Between 2- and 4-mesh :	 2.3 :	 .7	 .6	 : 26.7 : 12.7

	

Between 4- and 8-mesh : 10.0 : 	 .7	 .6	 : 22.4 : 5.4

	

Between 8- and 16-mesh: 52.4 : 	 .7	 :.	 .5	 : 28.0	 : 12.7

:Passed 16-mesh	 :	 35.3 :	 .7	 .6	 : 13.3 : 14.7

:Unfractionated2	 : 100.1 •	 	  ..•	 .6	 :....... 	

9. Pulpwood chips, 5/8 inch, hard	 :Unfractionatedi
	

100.1 :	 .7	 .6	 : 53.0 : 13.0

maple

1-Measurements were made on sulfate pulps.

2For 50 whole fibers in addition to those found in the original particles measured per sample.

2Calculated in proportion to amounts of sawdust fractions.

-I2From a sawmill experimenting with the production of kerf chips.

-Heinig, Melburn, and Simmonds, F. A. The Paper Industry and Paper World 30 (5): 738-741 (Aug. 1948).

-Proportions by number of vessel elements in the 4 screen fractions were 2.0, 1.0, 1.7, and 2.0 percent.
7-The proportion of vessel elements by number was 2.3 percent.
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Table 6.-littstteLetmaLELE 1Anztha_9f certain sawdusts
and shavin s and their screen fractions

Material

	

	
Weighted average fiber lengths

:................. mmm m .......... mmmmmmmmmmmmm .......... mmmmm

Screen-classified fractions	 :Composite of
	  m mmm m ..................... mmmmm	 fractions

:Retained: Retained between meshes of-- :Passed :(calculated)
:	 on	 : 	 	 :through:
: 2-mesh : 2 and 4 : 4 and 8 : 8 and 16 :16-mesh:

•	

: Mm.	 Mm,	 Mm.	 Mm.	 : Mm.	 Mm.

Sawdust, Southern Pine1:........: 	 3.2	 2.5	 2.1	 : 1.5 :	 2.5
: • • • • 0 • • • :	 2 • 9	 2.7	 2.5	 :	 1.7	 :	 2.6
:	 2.9	 :	 2.7	 2.9	 2.5	 :	 2.0	 :	 2.7

.	 2Sawdust, Dougla- f4,- ..........:	 2.4	 :	 1.9	 :	 1.9	 :	 1.5 :	 1.9

Sawdust, hard Maple-	 :........:	 .6	 .6	 .6	 .5 :	 .6

Shavings, Douglas-firLI : 2.3	 2.3	 2.0	 1.8	 : 1.3 :	 1.9

1-First one, a laboratory experimental sawdust made with a circular headsaw with a
0.25-inch bite. This sawdust was used in sulfate pulping experiments. The
second one was a sawdust made at a sawmill, experlmenting on the production of
kerf chips; using a circular headsaw, 0.13- to 0.31-inch bite. The third one
was a sawdust made with an edger saw using a 0.27-inch bite.

2
-Commercial. Band headsaw.
3
-Commercial. Edger.
4-Commercial. Planer, 5.76 knife marks per inch.
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Fiber len th and stren th values for sulfate ul s made  from
southern
fractions

Table .-
ellow ine 5 8-inch s and sawdust screen

Sawdust fractions

Retained on .	Passed a
a 3/16-inch : 3/16-inch
round hole	 : round hole

screen	 screen

:Standard:
:5/8-inch: --
: chips

Pulp characteristic

28	 27Permanganate number.	 ........:	 29

1Burst factor:—
Actual .• • • • .....•	 • • • • • • • • • • • • • • 	 82
Relative. • • • • • • • • • • • • • • • • • ' percent:	 100

Tear factor:1—
Actual	 165
Relative• .• • • • • • • • • • • • .• • . • • percent: 	 100

Weighted average fiber length:
Actual • • . • • • • • • • • • .. • • • • • • • • • • •mm• :	 2 • 8
Relative•••••••••.	 • .	 percent: 100

68
83

48
59

145
88

119
72

•

2.4
86

2.2
79

-Avera g esg of values at 450- and 250-milliliter freeness, Canadian Standard.
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Figure 1. --Appearance of screen fractions of a laboratory experimental
southern yellow pine sawdust prepared with a circular headsaw operated
at a bite of 1/4 inch per tooth. A, B, C, retained between meshes of 2
and 4, 4 and 8, 8 and 16. D, passed through mesh of 16.



Figure 2.,-Appearance of screen fractions of a commercial experimental
southern yellow pine sawdust prepared with a circular headsaw operated
at a bite ranging from 0.13 to 0.31 inch per tooth. A, B, C, retained
between meshes of 2 and 4, 4 and 8, 8 and 16. D, passed through mesh
of 16.







Figure 5. --Appearance of screen fractions of a commercial sample of
Douglas-fir planer shavings. A, retained on 2-mesh. B, C, D, retained
between meshes of 2 and 4, 4 and 8, 8 and 16. E, passed through mesh
of 16.









SUBJECT LISTS OF PUBLICATIONS ISSUED BY  THE

FOREST PRODUCTS LABO ATORY

The following are obtainable free on request from the Director, Forest Products
Laboratory, Madison 5, Wisconsin:

List of publications on
Box and Crate Construction
and Packaging Data

List of publications on
Chemistry of Wood and
Derived Products

List of publications on
Fungus Defects in Forest
Products and Decay in Trees

List of publications on
Glue, Glued Products,
and Veneer

List of publications on
Growth, Structure, and
Identification of Wood

List of publications on
Mechanical Properties and
Structural Uses of Wood
and Wood Products

Partial list of publications for
Architects, Builders,
Engineers, and Retail
Lumbermen

List of publications on
Fire Protection

List of publications on
Logging, Milling, and
Utilization of Timber
Products

List of publications on
Pulp and Paper

List of publications on
Seasoning of Wood

List of publications on
Structural Sandwich,
Plastic Laminates, and
Wood-Base Aircraft
Components

List of publications on
Wood Finishing

List of publications on
Wood Preservation

Partial list of publications
for Furniture Manufac-
turers, Woodworkers
and Teachers of Wood-
shop Practice

Note: Since Forest Products Laboratory publications are so varied in sub-
ject, no single list is issued. Instead a list is made up for each
Laboratory division. Twice a year, December 31 and June 30, a
list is made up showing new reports for the previous six months.
This is the only item sent regularly to the Laboratory s mailing list.
Anyone who has asked for and received the proper subject lists and
who has had his name placed on the mailing list can keep up to date
on Forest Products Laboratory publications. Each subject list
carries descriptions of all other subject lists.
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