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lllustration of a cut-away tree at various magtifions, corresponding roughly with the images $o|i

right; at the top, at an approximate magnificattdi00x, a softwood cell and several hardwood @els
illustrated, to give a sense of scale betweenwioe one tier lower, at an approximate magnificatidn
50x, is a single growth ring of a softwood (leftjdaa hardwood (right), and an indication of theiahg
and tangential planes; the next tier, at approxigaix magnification, illustrates many growth ring
together and how one might produce a straight-gchnather than a diagonal-grained board; the lov
tier includes an illustration of the relative pamit of juvenile and mature wood in the tree, at
magnification. B,C, light microscopic views of themina (L) and cell walls (arrowheads) of a softao
(B) and a hardwood (C). D,E, hand-lens views ofaghorings, each composed of earlywood (ew) 3
latewood (Iw), in a softwood (D) and a hardwood. (E)a straight-grained board; note that the lioeg
the edge of the board is parallel to the line althveggrain of the board. G, a diagonal-grained thoaote
that the two lines are markedly not parallel; thigrd has a slope of grain of about 1 in 7. H,gitwess
anatomy of a tree trunk, showing bark, sapwood,reaitwood.

Forest Products Laboratory. 2010. Wood handbook—dVae an engineering material. Gene
Technical Report FPL-GTR-190. Madison, WI: U.S. Bement of Agriculture, Forest Service, Fore
Products Laboratory.508 p.
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