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Overcoming warp in studs produced from southern pine of ;?;!j!

small diameter IS a problem. This wood utilization tech-

nologist proposes here a process for a small plant to

convert cordwood-8-foot stock-into marketable studs

By PETER KOCH

Southern Forest Exp. Station

Forest Service, U. S. D. A.

Alexandria, Louisiana

Southern pine in this diameter range
probably averages less than 4 rings per
inch. The specific gravity is lower than
normal. The lumber warps severely
during drying, because juvenile wood
is always present and there .is likely to
be considerable compression wood.

Because of the low ring count, 2 by
4's cut from such wood can at best
qualify for Stud grade. This grade, as
defined by the Southern Pine Inspec-
tion Bureau, has stringent warp limita-
tions: The maximum allowable devia-
tions over an 8-foot piece are rt inch
for crook, 1\ inch for bow, and 1/4
inch for twist.

The objective of the research at
Alexandria was to devise a manufac-
turing process by which bolts contain-
ing high proportions of juvenile and
compression wood could be made to
yield straight studs.

A PROCESS for converting southern
pine veneer cores into 8-foot 2 by 4's
of SPIB Stud grade and better has
been developed at the Alexandria,
Louisiana, Utilization Laboratory of
the Southern Forest Experiment Sta-
tion. The research leading to this de-
velopment suggests that a similar proc-
ess would be practical for converting
8-foot southern pine cordwood into
stud.-two studs from every stick.
(Photo right).

In the interest of simplicity, it will
be assumed that cordwood can be pro-
cured in a very limited diameter range
-from a minimum of SY4 inches in-
side bark at the small end for very
straight bolts, to a maximum of 6-0/4
inches for straight bolts or slightly
larger for crooked bolts.

Seven unconventional manufactur.
ing processes were evaluated on south-

ern pine veneer cores, which have
most of the characteristics of bolt
wood. Three of the processes succeed-
ed in holding aD studs within the warp
limitations of the Stud grade. One of
them appeared most suitable for con-
verting 8-foot boltwood. In this proc-
ess, warp is controlled by center-rip-
ping the green bolt, then debarking the
halfbolts and blanking them oversize
on a surfacer-edger that removes ex-
cess wood in the fonn of pulp chips.
The oversize stud blanks are then kiln-
dried, after which all distortion is re-
moved by face-jointing and thickness-
ing, followed by straight-line ripping.

Prototype studs were all Stud grade
or better. Approximately 12 percent
were spm #1; 15 percent, spm
#2; and 73 percent, SPI.B Stud. Im-
mediately after machining (at 100per-
cent moisture content), crook averaged
0.05 inch, and twist and bow averaged
0.06 and 0.17 inch. When moisture
content of these studs was reduced to
8 percent after machining, crook
twist, and bow increased to 0.16, 0.12,
and 0.32 inch. When mositure content
was increased to 20.1 percent, crook,
twist, and bow were 0.17, 0.11, and
0.22 inch.

When trimmed to 96 inches, the ex-
perimental studs weighed 10.23
pounds at 9-percent moisture content.
Weight per MBF was 1,920 pounds.
The studs averaged 3.8 rings per inch,
with about 41 percent having 4 or
more rings per inch. Their low specific
gravity and low ring count made them
somewhat weaker than southern pine
studs in general. At 9-percent moisture
content average ultimate strengths
were 5,790 pounds per square inch in
edgewise bending, 4,290 p.sJ. in full-
length compression, and 3,500 p.sJ. in
full-length tension. Modulus of elastic-
ity averaged 1,280,000 p.sJ.

The sample was limited. More test-
ing might disclose higher average val-
ues for specific gravity and strength.
In any event, the strengths reported
are more than adequate for loads im-
posed on studs.

ECONOMIC 1
Assessing the economic feasibility

of the manufacturing system re-
quires some assumptions about mar-
kets and costs. At the outset, it is
assumed that studs can be sold FOB
mill at an average price of $75 per
thousand board feet after all dis-
counts and commissions. Green pulp
chips from the chipping headrig
should bring $6.30 per ton and dry
planer shavings $5 per ton FOB mill.
Bark, green sawdust from the band-
saw, and fines from the chipper
would be burned or trucked away.

As has been mentioned, the in-
coming bolts are assumed to cost
$0.50 apiece. Gas for the direct-fired
kiln, wax emulsion with preservative
and dye, and electricity are assumed
to cost $1.50, $0.30, and $2.50 per
thousand board feet of studs pro-
duced.
Manpower is estimated as follows:
1 log unload.er, 1 bandsaw feeder, 1
barker-blanker operator, 1 stacker
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EASIBILITY
operator, 1 forklift operator, 1 facing-
planer operator, 1 planer offbearer,
1 roustabout, 1 flier and machine
setup man, and 1 maintenance man.
Thus, the direct labor requirement is
80 man-hours per operating day. As
output is 30,720 board feet per day,
approximately 2.6 man-hours are re-
quired for the manufacture of each
1,1XX> board feet of studs. Supervisory
staff, clerical help, and watchman
would be in addition to this direct
labor.

Total capital requirement is esti-
mated at $425,IXX>: $100,1XX> in work-
ing capital and $325,1XX> in plant and
equipment.

In Table 1, the various technologi-
cal and economic assumptions are
organized to indicate the annual op-
erating costs and returns. The table
indicates annual sales of $613,763
and a"nnual profits before income
taxes of $82,191 or 19.3 percent on
the invested capital.



Btlow. Research and development in the process
described In these pages shows that straight studs
can be made from cordwood of the type shown. Right.
These are the steps whereby the bolts are converted
into straight studs.

size and undersize bolts into separate
storage racks ranged along the side of
the conveyor opposite the incoming
storage. The bolts would be resold
without further processing-the small
ones as pulpwood, the large ones to
conventional mi11s for conversion to
lumber or veneer.

DeIIukiUIandllziDllJeeDbI8ab.
On emergence from the ripsaw, each
half-bolt would be automatically turn-
ed face down and then moved trans-
versely to a planer-type automatic
feeding table to again get the half-bolts
in endwiae procession flowing at 130
feet per minute. The half-bolts would
proceed via a aelf-centering channel
to a slab barker and then through a
dip-chain straight-line ripsaw (or a
modified surfacer-edger) equipped
with top infeed roDs capable of ac-
commodating half-bolts ranging in
thickness from 2 to 5 inches. A single
top chipping head mounted on the saw
arbor would profile each core to a
thickness of 2-~ inches and a width
of S1/4 inches. The profiled cutterhead
would carry only two knives and would
rotate with the feed at 1,040 r.p.m.
to yield chips ¥4 inch long. Alterna-
tively, the surfacer-edger could be
equipped with three chipping heads-
one at the top and two at the sides.
Chips would be conveyed into freight
cars or vans. One man would monitor
this debarking and sizing operation.


