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INTRODUCTION

The use of American black-walnut timber for vamous products

" began in early colonial times. Probably its first extenswe use Was.
for fence rails, for which it was chosen becauge it was easy.to spht
and resisted decay. Much of it was cut for fuel. Large quantitles'
of black ‘walnut, which prefers rich agricultural land, were wasted
in clearing for. culhva,tlon In the eighteenth century it was a favor-
- ite wood for furniture, and was ome of the two native woods (wild
chierry being the other) best adapted for fine cahinetwork. It was
also highly Valued for gunstocks. The excellent stands in the fértile
valleys of eastern Penmnsylvania, which furnished wood of a rich
dark color that was well liked, were the main source of supplies.

During the first half of the nineteenth century there was a gradual
increase in the use of walnut, which was manufactured mainly into
furniture in eastern factories. In this period the region of the Oluo :
River basin became the chief source of supply.

From 1860 to 1880 the demand for walnut grew tremendous]y,* SO

hecause of its use for rifle stocks during the Civil ‘War, and alse be-

cause of its popularity for making furniture.. The maximum wal-

out production was reached about 1875, when it is estimated that the
7434°—20 '



5
2 BULLETIN 909, U, 8. DEPARTMENT OF .AGRICULTURE.

total cut was approximately 125,000,000 bioard feet.  During this
period a-large part-of the walnut timber was removed from the region
. eash of the MlSSiSSlppl River. . .

The ‘past six iyears have seen a. revw&l in the. Walnut-furmture
m(iustry, and large amounts of the wood have been called for. The
greatest use of this timber recently; however; has been for rifle stocks
and airplane propellers “for the Great War. On account.of the un-
precedented deémanid for wiliut for these uses, thy sawmlll cut in
1918 was about 100,000,000 board -feet. The  entire country was
searched for: ,aya;lable n}atemal ‘and ‘avern ymall and: deféctive trees
that had been considered unfit for lumber were taken.

Walnut has never been plentiful in the sense that large amounts
of the timber were available in any one locality. Its scattered
growth is the reason for this.  The exhaustion of the available sup-
ply has been repeatedly announced.. Nevertheless, during the war
large supplies were discovered that no one thought existed, and
many lots of large-sized trees were found that were équal in quality
to those of the period when walnut was most popular. - The annual
cut of walnut timber is comparatively small, but a fairly steady sup-
ply is-available ‘because of the wide distribution of the tree,

- Black walnut. (Juglans aigra Linn.) i§°4 very near relative of the
(Jnca%smn walnat (. regia Linn.y of the Old World, which is
highly prued as a cabinet wood. It is also closely related to the but-
ternut (J. cinerex Linn.) of eastern United States. This last wood
is less valuable, however; than the black walnut. There are two -
other walnuts natwe to the United States. These are the Mexican
walnut (7. mpestms Endelm } and California’ walnut (/. calzfm'mca
Wats.). These two species grow in southwestern United States. The
timber is of Iittle 1mp0rtance even locally, end the trees are usually
less than 12 inches in ‘diamneter, with a clear lenO’th of trunk ordh
nanl ¥ not more than 8§ to 10 feet

. This bulletm deals with the characteristics, propertles Eges, mana-
facture, and market values of black-walnut wood, and partlcularly
dlSCUSSBS the uses, for whmh Walnut is best adapted .

PROPERTIES’ OF THE WOOD.

. GENERAL APPEARANCE.

.- The heartwood ‘of black walnut is light brown to darx brown or
chotolate-brown. The sapwood -is nearly: white. . In forest-grown
trees the heartwood is generally a rich chocolate-brown.  The sap-
wood, is narrow in such trees, usually 1 inch wide or less. . In open-
growth trées the héartwood is lightér in celor; the sapwood grows
10 about 8 inches in width,; and is white or discolored to yeHowish or
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.. purplish brown. The annual rings of growth are usually broad and
‘are marked off from each other by the presence of many pores at
the beginning and a somewhat dense growth at the end of each
annual ring, as well as by a fine light-colored line between adjacent
rings. This contrast between the growth rings is especially marked
‘on tangential cuts and gives a somewhat coarse figure to the wood.
-The pores are compartively large ahd in cross sections easily visible
.to the naked eye; they appear as fine dark and generally short lines
_over the enfire longitudinal supface. Figured wood is in demand for
- different kinds of finish, Its handsome effect is often produced by
dark-colored streaks o . alternate “stripes of hghter and darker
shades. The striped figure in quartered stock is caused Ly the
alternate light and dark shades of the growth rings. Another kind
of figure is that formed by the wavy or curly grain which is found
= near a knot or other defect. Abnormal or irregular growths, crooks
forks, and twists produce a special figure in the wood. Highly
figured walnut, with a great variety of design, is. cut from the Walnut
burl—an abnormal growth of wood tlssue

PHYSICAL AND MECHANICAL PROPERTIES

. Bla,ck-walnut wood is heavy, hard strong, and stiff. Tt is easy
“to spht has good shock—resﬁstmg ab111ty, shrinks ‘moderately in
seasoning, is susceptlble of a good pohsh and takes pamt stain, aml
‘other finishes exceedingly Well
The results of certain Forest Service- experlments on black Walnut
_tested green are shown in Table 1 in comparison with oak. The -
-strength values of the green wood are considered the best bagis for
comparison. Walnut compares still more favorably with cak when
their dry weights are taken into consideration. For instance, black
walnut, Whmh hag a dry welght of 85 per.cent of the dry weight of
_oak has shock-resisting ability 27 per cent greater and strength
in bhending 14 per cent greater than that of cak. As to strength in -
‘compression parallel to the grain, walnut rates 21 per cent higher,
and in stiffness 14 per cent more. The shéaring strength of walnut
iz only slightly less than that of oak. The hardness values of wal-
‘nut and oak are in the same proportion to each other as their specific
gravities—85 per cent. As to strength in compression perpendicular
to grain, walnut has a lower value than oak., The shrinkage of
black walnué in volume is less than that of oak, which is about 16
per cent. Shrinkage in the radial direction is about the same in
‘both woods; but in the tangential direction the shrinkage of black
walnut is less than that of oak. The ratio of radial to tangential
shrmkage is'much less in black walnut than in oak. In weight, and
likewise in dimension, walnut changes slowly with changes in
atmogpheric conditions.
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Black walnut is straight-grained, easily worked with tools, is not
ligble to warp and check or to shrink and swell to any considerable
extent after it has been seasoned, and glues well. These qualities
‘add greatly to its value as a cabinet wood. Table 2 shows the prop-
ertieg of various cabinet woods In comparison with walnut as a basis.
These are composite values (excepting those of weight and shrink- "
‘age), each being based on several different kinds of tests. The data
;show that walnut compares favorably with white and red oak in
strength as a beam or post, in shock-resisting ability, and in stiff-
ness. - The hardness of walnut, however, is less than that of oak. In

' shock-resisting ability and stlﬁ'ness blrch is superior to walnut,
although the two woods are about equivalent in strength. Birch is.
not so good in holding its shape after it is seasoned, and is also more
lizble than walnut to be cross-grained. Sweet birch is harder than
‘walnut, and yellow birch is softer. Red gum ranks much lower than
walnut in respect to these different properties. Oak and birch have
greater dry weights than walnut, while red gum is lighter. All of

_ the native cabinet woods listed have greater shrinkage values than
,Wa,lnut, with the exception of the radial shrinkage of oak and red
gim. The volumetrlc shrinkage values of these woods are consider-
ably greater than those of walnut, Walnut, therefore, compares very
favorably with our other native cabmet woods in regard to these
basw propertles

Tmm: 2—Properte,es of wvarious ca,bmet woods, compared with black wamut
‘ Black walnui= 100 .

Shrmkage (f.rom y
to oven-dry condl-

Strength| Shock-| . . Specific]  tion based on volume
ass | resist- | Stiff- | Hard- vyt:y, wheit green). - .
beam .| _in ness. | mess, [UEOSKY,
or post ability. : : - eci';,ht
- Tn-vol- X Tan-
unte, Radisl gential,
i . ;

. Whiteoak (Quercus alba). oo G2 93 92 ¢ 125 114 C141 (01007 L 18w
Red cak (Qwrcus FUBFEY . wctienennnn 84 99 83 11 108 127 749 117
Sweet birch (Betula lenia). _. .. R 98 115 111 118 114 124 119 §. 107
Yellow birch (Betula Tute). ..., ... 9| 124 19 93 107 150 140 127
Red gum( iguidambar lymczﬂqa).. 7% 738 84 67 85 “134 ] 139
Trie mahogany (Céntal America)

(Sietenic MERAGGRTY e oot l % J s s| ewl @i w| el e

NomE, —The relatxve-streugth figuras given in the first four columns oftin‘; table are bascd on eomposite
values, each of which is a combinatior of several dlfferent Linds of fests,

The true mahogany of Central Ameuca., hsted in the table, shows
a slightly lower value than walnut in strength as a beam or post.
In stiffness and hardness it is much lower, Its shock- res1st1ng ‘abil-
ity is far below that of walnut. The imount of shunxage in Cen-
tral American mahogany is much less than in any of the native cabi-
net woods listed. The relation Between volumetric, radial, and tan-
gential shrinkage is about the same as for walnut,. -
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“STRUCTURE.

Black walnut is classed as a dlﬂuse—porous wood, the pores be-
ing seattered throughout the annual-growth ring.. These pores are
cﬂmparatwely large in size and easily visible to the naked eye, espe-

-cially in the spring wood, and they graduaﬂy decreage in size toward
the outer portion of each annual ring. Tyloses are present but do
not completely fill the pores. The large pores of the spring wood
gometimes give the appearance of a rimg-porous arrangement.
Plates I, IT, and III show the structure of the wood in cross section
at different magnifications. The pith rays are narrow and can not
be seen without the aid of a hand lens. * The structure of butternut

- wood closely resembles that of black walout, but the wood of the
former may be distinguished from the Wood of the latter by its- hght
chestnut- brown ‘color. y

~INSECT AND FUNGUS ATTACK

Black—walnut timber is largely. free from insect and fungus attack
in the tree, log, lumber, and finished product. Thrifty trees are
generally sound If the trees are very limby and are. found on poor’
soils where growth is less vigorous, decay often gains access, through
knots, to. the interior of the tree trunk A heart rot-sometimes at--
tacks the central portmn of the trunk at the butt. This is called
red butt rot and is most often found in the northeastern section of
the area of distribution. It is especially prevalent in trees originat-
Ang from sprouts, the fungus making entrance from the stump of the
original tree as it rots away. Large white grubs also often gain
access to the butt, and generally burrow out a small portion only.
Injury from these agencies does not usually cause a loss of more than
1 to 3 feet of the merchanta,ble length at the butt, although ocea-
sionally it may extend the entire length of the log. - A more serious
fungus attack than the red butt rot is a white top rot which is found
‘mostly on the walnut of the southwestern area. This rot often ex-
‘tends over the greater part of the entire merchantable length of the

_tree, and often renders a log unsuitable for manufacture into either
lumber or veneer, on account of the discoloration of the wood caused
by the fungus attack. :

- Defective trees and locrs are often attacked by small larve which
-leave what are called “pin holes.”  Such an attack often causes
.black streaks in the wood, and this damage unfits it for use on the
“face of veneered pamvels. In general, wostern timber suffers more
?'than eastern timber from such attacks '

‘Walnut suffers little injury from fungi or msects either in the
Iumber or in the finished product. Green lumber or lumber partiy
“dried is subject to fungus attack, but there is little lmblhty of injury
if ordinary care is taken. :
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. SUPPLY.
_ ' RANGE. _

The black-walnut tree gréws naturally over a large area extending
frofn southwestern New England to central Nebraska, Kansas, Okla-
homa, and Texas. : The Iimits of its.distribution are shown in figure
1. Within the limiis of its range, however, there are regions un-
favorable .to its growth where it is almost unknown.  Black walnut
grows best on soil that is rich, moist, and deep, but not wet. Tt is,
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F16. 1-———-Boi:mical range of black walnut {Juglans nigra).

therefore, not generally found on the higher elevations throughout
its range, nor on wet bottom lands, but in moist coves, on fertile hill-
sides, and-ori the well-drained soil of valleys and bottom lands.” A
Himestone soil or sandy loam containing a large quantity of humus,
overlying a deep subsoil of gravel, with a sufficient water supply,
furnishes ideal conditions for growth. West of the Mississippi the -
walnut is confined generally to river valleys and moist situations,
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The region throughout which black: walnut is found in sufficient
quantities for commercial exploitation is much more restricted (fig.-
2). : This region excludes the following areas embraced within its
" botanical range: Practieally all of New York; the greater part.of -
Pennsylvania, ehiefly thé: mountainous -and: the northern: portien; -
nearly all of New Jersey and Delaware; all but the central part of
Maryland; southeastern Virginia, all but the :western ‘portion of
North Carolina, and the: regions of relatively high altitude in those

ey
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P16, 2.~—The area of primary. commercial importance indicates in a general way where
walnut is found in comparatively large quantities. The area of secondary commeicial
importance includes the region where it generally occurs in quantities large enough for

| commercial exploitation. - :

States (as aleo of West Virginia); practically all of the ares in-
cluded in the ofther Atlantic and Gulf States; southern Arkanses,
and parts of other States on the border of its hotanical range. .

. Throughout the commercial range indicated walnut is, of course,
not_everywhere found, as, for instance, on barren soils, the high
ridges of Tennessee and North Carolina, and the low bottom lands.
On the other hand, in the montaincus sections of Virginia and West
Virginia, where it is shown to be. unimportant, many rich coves and
fertile valleys contain profitable stands of excellent walnut timber,
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CROSS SECTION OF BLACK-WALNUT Wo0OD MAGNIFIED 7%
DIAMETERS.

a.r., annual ring.




PLATE 11
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CROSS SECTION OF BLACK-WALNUT Wo00D MAGNIFIED 20 DIAMETERS.

a.r., annual ring; p., pores.
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CROSS SECTION OF BLACK=-WALNUT Wo0OD MAGNIFIED 250 DIAMETERS.

p., pores; f., wood fibers; a., end of annualring.
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- The- area of principal or primary:commercial importance is also
indicated in figure 2. This area excludes.the mountainous. high-

altitude region of eastern United .States, the region east of those -

mountains; Texas, Wisconsin, Michigan, and parts of States whose

-remammg ares is w:thm its prmelpal commercml range.

SUPPLY OF TIMBER IN 'DIFFERENT REGIONS

Table 3 gwes the estlmated amounts of standing blael{mwalnut.
tlmber, by States and groups of States, for trees 12 inches and over

in diameter at breast Keight. " This estlmate is based on. avaﬂable
data-from various sources, and is subject to revision as more definite
data ave obtained. - The amount of timber available for commercial

Y
uses is, of course, con31derab1y less than this, because. many walnut.

logs less than 14 inches in diamefer at the small end are not mer-

chantable. Moreover, mich of the timber included in the estimate

is in small amounts too. Scattered to warrant it removal A very
large part of it'is also inaccessible-under present conditions’ however,

as condmons ehange, tlmber formerly inaccessible’ becomes a,ccesmble. '
meunts avaxlable 18 mere con;ecture. :

- TaBLE 3—-—Esmmated a,,mou _o;‘ sfandmg wamut Dy Smtee

[Tlees 12 lnches a.nd over i dmmeter breast, high]

Amounts' T T A Amounts.

.| Inzeillions| 4. ls b : : {in millions| w7, tal b o
State. .| of board | TS OFA o State. . | of beard | 2% 0F
P feet, log regions. . : Zest, log | regions.

seale. . . . : scale,

New York.,

gk
&
-
1&F
g
E

82t

The locatieﬁs. from which walnut timber has been recehtly ob:
tained are given in figure 8. This figure shows graphically the wal-
nut timber that had been purehased by mills cutting gunstock blanks,

and which was in the woods a:nd at mdmgs at the time of the mgmng

of thé armistice.
ILLtNoxs_mssovm-mWA REGION,

- [Estimated stand, 246 ‘million reet.]

Estunates of standmg ‘walnut timber-credit the IIhnms-Mlssoum- |

Iowa region with approximately 30 per cent of the total. Y.arge

L | 24y,
107 } - 246 .Pennsylvanie i) 7
. 80 “.. .| Marylang.. 5 P36
67 ) New Jersey . 201 '
80 | ¢ 141 || Delaware. ,..alceeeaeean, S1 )
1 South Caroling.. TN
63 107 || Georgia 8 T .
T4 Alabame 81k 2
4% ) Mississipp: 4
18 101 {1 Youisiana 31} .
37 ) Michigan.... 15 :
129 qg || Wisconsin..... ...l 18 28
o - Minnesotal:.. 2110111 R
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atirounts-have been. removed in recent years, but-the supply has not-
-been: so: greatly: depleted here. as -it. has, for instance, in Ohio and

I

AREPAPZE b -
WDBAGZN FOREST SLRACE

WALNGT TIMBER |

AT SIDINGS ANG EN THE WOODS,

D BT w00 StALE

OWNED Y GOVRRNMENT S3NTRAGTORS

AT THE TIME OF THE §|IGNING OF

. THEARMISTIGE, NOV. I, 1818
EAGH DOT REPALSENTS 10,000

,
P fans

F1a.8,

Indiana. Tt seems probable that the stand- 6f walnut in this region
was originally inferior to the Ohio and Indiana stand;but on account
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of the exploitation being more recent and the timber being relatwely
inaccessible,. the best supphes are now located in Illinois, Missours,
and Iowa,- This region is, on the whole, fairly well adapted for the
growth of walnut, which is quite geperally. distributed throughout
the section, except on the poorer and drier upland soils and low, wetb
bottom lands. The best timber is to be found on land that has never
been cleared for cultivation. . :
The principal walnut area in this reglon comprises, Soutnern Iow
and northern and central Missouri. - In Iowa, walnut is found in
comimercial quantities principally along the streams. On the higher
elevations in the northeastern part of the State merchantable trees -
are rarely seen. Southeastern Towa was one of the most important
sources of walnut timber during the war, There are still many val-
uable stands in the southern. and southeastern parts of the State,
chiefly ‘on broad river bottoms where the. soil is not too moist.
Missouri is by far.the banner State.in- respect to the total amount.of

‘standing walnut timber. . It is said that walnut is found ‘growing
‘ along the streams in’ every county. .In northern Mlssourl, black wal-

put. is confined principally to the alluvial soils adjacent to the -
streams, where the deep moist. loams maintain some excellent stands.
Contral Missouri is also an jmportant walnut region, especially in

the western part, where there.are: compara,twely heavy stands of wal-

nut continuous with those of eastern Kansas. In the Ozaric Tegion
of southern Missouri the walnut’ growth ig: cen.ﬁned to the lower ele- .

- vations, principally to.the deep moist soil of the. stream courses. In

such locations it attains large size, and in the aggregate there is a
large amount of excellent walnut timber in. the Ozark. region, al-
thongh much of the best has: been removed. The low bottom, lands
of the southeastern portion of the State do not. generally contam '

" walnut in commercial amoungs.

In northern Ilinois, and parmcularly in the northeastern po:rtmn, ‘
there is. comparatively little wainut. Tm,xe is also very little on the
Jow bottom lands of the southern portmn The principal supply is .
located in an east and west belt otcupying the middle third of the
State. . Here it is confined Iargely to moist situations. :
~ The walnus-timber in the THinois-Missouri-Towa reglon d;ees not
in general, grow so large as that of Ohio and Indiana. Nevertheless,
as it has boen culled less extensively than that farther east, the gen-
eral run of the timber is probably. as geod as the average or better.

KENTUCKY—T‘ENNESSEE—NOR’I‘H CAROLINA REGION.
' [Dstlmated stand 141 mﬂlion feet-]
The presence of compamtwely large supphes of walnut tlmber

in Kentucky, Tennessee, and North Carolina is due in large part to
the relative inaccessibility of the region. The hest timber is now
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probably in. the mountainous areas of eastern Kentucky and Ten:
nessee and western. North Carclina, where it grows .to large size in
moist coves and in the rich soil of creek bottoms and valleys.” Along
the streams, however, the largest timber has been taken, and the
small coves are now, as a rule, the best sources. On the slopes.of the
ridges; where the soil is deep, moist, and loamy, particularly on the
north slopes, are supplies of walnut, but the trees seldom grow to
large size there.- At the higher altitudes and on the ridges, where
the soil is poor and lacking in moisture, the trees-are small and
~defective. Over a large part of the mountainous region the walnut
has been removed in the process of lumbering for such species as
yellow poplar, with which it is generally associated in this region,
In former years, because of the. large size to which the trees in
thrifty stands in this section-generally attain, it was the practice to
take only the very large timber. As a consequence many trees of
good size have been found in recent years. Throughout the large
timbered areas of thie mountains the walnut is so scattered that it is,
as a rule,; impracticable to log the walnut alone. ‘Estimates made by
the United States Torest Servlce of mountain timber in this area
show an approximate stand of 28 board feet of walnut to the acre
in virgin timber and 4 feet to the acre on cut-over lands. As a rule,
therefore, the walnut. timber of the mountain: regton will become
available only ‘as it is released by general ti_nibering operations.
There are many comparatively small agricultural areas scattered

throughout this mountain section in which walnut occurs as a shade -
or ﬁeld_ tree or mixed with other hardwood timber. Tn such locali-

ties, however, the most valuable trees have usually been culled out.

‘OutSIde of the western portion of North Carolina, walnut is not
of frequent occurrence in this State. Immediately to the east of the
more mountainous section there was formerly much walnut timber
on good soils, but this has been very largely removed as the country
became populated, and merchantable trees are now infrequent.

There are considerable amounts of walnut in Kentucky and Ten—‘
nessee north an_d__west of the mountainous regions. Throughout cen-
tral Tennessee there is a great deal .of walnut scattered over the
aoricultvral lands. Many of the trees are, however, small and de-
fectwe for the most desirable ones have been cut out. It is eski-
mated that only about 16 per cent of the stand in the entire State of
Kentucky is located in the western half; and this is nearly all in the
west central part. There is little in the western third of the
State. In ceniral Kentucky there is a very large area in which wal-
nut grows. in quantity, principally in fertile sections of the bliue-
‘erass region in the east central part of the State. Much Walnut
has been obta,med :Erom this’ sectlon n- ‘past years on' account of 1ts
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accessibility, and, although thie supply has been greatly diminished,
there are still stands of merchantable walnut to be had here. Prob-
ably the best available supplies in this part of the State are located
in southeast central Kentucky, in localities far from the railroad,
“whence 2 haul of 15 to 20 miles or more is necessary. In eastern
Kentucky, in the territory drained by the Big Sandy River, there is

a good supply of walnut, but it is difficult to get it out because of
lack of roads and on account of the roughness of the country. - In
the rugged southeastern part of the State, in fertile, moist valleys,
there are supplies of good guality. On mining lands in this area,
which have not been cleared there is considerable walnut.. The cost
of logging in that kind of country is naturally very high. The low-
lands of western Kentucky and Tennessee are not so well adapted to
the growth of walnut, and only small amounts are found there.

o oiiio-IanANA REGION.
. [Dstimated stami 107 million feet]

The Ohio-Indiana region, which now stands third in 1mportance,
hield first rank in lumber producmon for several years prior to 1914,
"It ‘is remarkable that a region which has yielded so much walnut
‘and which is so largely given over to agneulture should still contain
: such large amounts of this timber. : :

“In Indlana,, walnut, is: quite generally dlstmbuted ‘over the entxre
State, but is most plentiful throughout the central portion. It is not
important in the northwestern. part of the State; and in the south-
ern portion, which is somewhat rugged, it is confined to fertile val-
leys and slopes. Over a large part of the State, in which there are
extensive areas of purely agricultural land, walnut trees, as well as
other timber trees, have. Iargely dlsappeared ‘except for a shade
tree here and there‘, or a small patch of woodland, which the agrieul-
turalist has gpared. Along streams and in moist, fertile gnllies .
throughout the State walnut:is somewhat common. Such trees as
are found, however; are more often small or otherwise not merchant-
able. That Indiana for 2 good many years continuously produced
‘large supplies of walnut is accounted for by the fact that the species
was distributed almost everywhere on good lands.

. In Ohio, walnut is found generally except in the extreme northern
part. The extreme western part of the State is fairly level and
unbroken, and is almost entirely agricultural land similar to that
in central Indiana. In consequence, the walnut and other timber
has been very largely removed. The central, southern, and eastern
portions, which are rougher, have the gn eatest amounts Of these
three sections, the central part, being the most settled, has the least.
Over a large part of the extreme southern portion, the land is not
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surtable. for the growth of walnui, but.in:fertile sections and vallews
thers is much walnui available. The eastern portion of. Ohio is in
general very rolling,.and this area has the largest smounts. ' There
Js: muech -ponagricultural land here -among the hills and. valleys.
Fertile, moist slopes:and valleys .contain some excellent stands: of
. the best quahty of- forest—growth walnut. - Tn northeastern Qhio
‘the 'walnnt is scattered, is generally -below the average in size, is
hkely to be limby, and shows'a large proportion of one—log trees..

ARKANSAS—OKLAHOMA—-TEXAS REG'IGN

EEstlmated stand, 101 _mil]mn.:feet.]

Walnut is of commercial importance in the Arkansas-Oklahoma-
Texas region principally in eastern Oklahoma, northwestern Ar-
kansas, and northeastern Texas. It is generally confined to-fertile,

- moist locations along the streams, but avoids the low, wet bottom
lands, The besi walnut has been removed from this region, except
in the rough, inaccessible areas, and these are chiefly in Arkansas.

- The greater part of the walnut in Arkansas lies in the Ozark
region north of the Arkansas River. ' Throughout this region there
are many valleys which have a rich, moist, deep, loamy soili - In such
valleys and on moist hillsides there are good stands of walnut of
large size. The forest-growth walnut of this region is said to yield

-a higher percentage of clear material than that from farther north
in Iowa and Missouri, which is largely open growth., A considerable
amount of walnut is said to hive been taken out of the northwest
corner of Arkansas in recent years. :

In. Oklahoma and Texas the walnut is generally very llmby and
defective. Ip Oklahoma the best walnut is found on the fertile allu-
vial soils of the bottom lands, along the stream courses of tlie north-
eastern and. east central parts of the State. Practically all of the
desirable black walnui in the Siate is found east of the minety-
seventh meridian, principally along the Arkansas, Verdegris, Cana-
dlan, and Red Rivers. The black walnut west of this hine i is Small n
size, short-boled, scrubby, and very defective. - :

In Texag the best walaut is in the extreme northeastem part, and
particularly in the Red River valley, but even this is rather poor in
quality. TIn general, the black walnut is found nerth-of the thirty-
first parailel and east .of the ninety-seventh meridian. In eastern
Texas the walnut is largely confined to the better-drained, but moist,
botiom lands. - Along the larger rivers these bottom lands are fre-
quently 5 miles or more in width, and the soil is rich and deep. If
the goil is not too wet, walnut makes a good growth here. - However,

- the motre valuable timber has been removed from these localities.
Present supplies. usually stand 10 miles or more from the railread.

AN
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Over the greater part of eastern Texas the best walnut has been
taken out. during the past 15 or 20 years and shipped to Europe
through the Gulf ports. - The level country and good railroad facili-
ties made possible the shipment of the greater part of the best
timber. South of the Trinity River and west of the ninety-seventh
meridian;. black waluni is replaced by Mexican walnut (Juglans
mg)@stms), which-is often’ marketed as bla,ck walnut, but is mfenor-
m qualltj - o

vchm-Wnsr VIRGINIA REGION.

[Fstxmated stand 89 mﬂuon feetl

Wftlnat is mot found at the higher elevations in the mouqta,mous
reglons of southesstern . West Virginia and northwestern Vlrglma
nor in the coastal-plains region of southeastern Virginia. There are,

" however, many fertile valleys in the mountainous section, exciuded

from the commercial range on the map, in which there are small

" commercial stands of walnut of good quality.

In West Virginia the main walnut area occupies, roughly, the

I,northwestern half of the State, the bulk of the timber bemg in the

northeastern po"mon of this area, . The largest amounts are at pres-
ent in the reglon lymg between Fanmont and (/harlesten The Elk
River region, exclusive of the headwaters contains much walnt.

Some excellent walnut tlmber is’ found in the southwestern Dart of

the State, but the greater portion ¢ of the timber is dlfﬁcult of access.
In the terutory traversed by the. Great Kanawha and New Rivers
the walnut has been largely cut out, and onlv an occasmnal tree
Femains. '
Dauring the recent war this. northwest section of the State, Whlch

~ had not been heretofore close;y Worked for walnut, 1a.rnfely because

the timber was bélow the average in size, was drawn upon heavily
£61 war needs; and much suitable material was obtained. This terri-

'tory is not very extensively traversed by raiiroads, however; and

myvich tithber remains to be cut if the demand warrants it.  In. the -
sautheastern half of the State there are many broad valleys, and
those whase altitude is not t00 great contain merchantable stands of
good quality. Many of these nch fertile valleys originally con-

‘tained large amounts of excellent forest-orowth walnut, the greater

part of which ‘was removed 15 to 20 years ago, the tlmber being
hauled long ‘distances over mountain ranges and shipped for ex-
portatmn An occastonal stand of virgin walnut timber is still found
in this section of the State, but is likely to be too small in amount to -
warrant the necessary long haul to the railroad. In southern West
Virginia, because of the high altitude and the poorness of the soil,
there are not- many walnut trees. ‘
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+ In Virginia, stands of merchantable size dre generally confined to

fertile valleys.. The Shenandoah Valley, on account of its fertility

and its limestone. soils, originally contained large: amounts of excel-
lent walnut timber. This timber has been very largely removed;
because it was accessible to-the railroad, and only an occasional tree
remaing. The valley is now worked lartrely for veneer logs, becatise
walnut is not found in sufficient quantlty to warrant its being cub.
for saw timber. The best walnut reglon extends from Winchester

" to Staunton, and the best supply is now being obtained from the -
southern part of this area. South of Staunton the land is more
- rugged and walnut is scarce. In extreme western Virginia walnut
is seldom found, because of the high altitudes and the barren soils.
East of the Blue Ridge Mountains commercial stands are generally
confined to stream valleys. Scattered trees are the rule in this area.

NEBRASKA-KANSAS REG]O‘N
[Estimated’ stand 45 mifllion feet]

In Kansas a,nd Nebr‘mka,, Walnut is limited to the eastern parts,
and the principal commercial stands are in southeastern Nebrasks
and eastern Kansas. It is usually found slong the streams and in
alluvial river bottoms, where comparatively large amounts are avail-
able; the walnut making up a large percentage of the total timber
stand. The walnut timber has been exploited in this region probably
less. than in any other in proportion to the existing supply, and this
section is one of the best sources, if not the best source, of this wood
at the present time.

'NEW YORK-PENNSYLVANIA-MARYLAND-NEW JERSEY-DELAWARE REGION.
) [Estimated stand, 36 million feet.] i .
. In New York, Pennsylvania, Maryland, New Jersey, and Delaware,

walnut is very much scattered and the supply is small in proportion
to the total area, because walnut and other species have heen taken

out for many years. Some good forest-growth walnut is still found -

in, southwestern Pennsylvania, in valleys and well-drained bottom
lands of agricultural areas near the Ohio and West Virginia State
lines. In central Maryland, also, some walnut of goo'd” quality is
obtainable. For the most part, Jlowever the walnut in these States
_ is of the shade-tree kind. It is very hmby, and the tlmber conse-
quently, is defective.
. In New York State comamercial stands of walnit are conﬁned toa
small area of scattered growth in the southeastern part. ’
Jn Pennsylvania commercial amounts are located only in the south- '
eastern and southwestern parts of the State. These stands.are found
in rich agricultural valleys in which the soil is deep and ‘moist, and
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generally in such isolated amounts thiat they are niot worth the cost
of cutting and hauling. As a shade tree, walnut is found over the
entire State, with the exception of the northern and most mountain:
ous sections. These shade trees were taken in large amounts to
satisfy the great needs of the war; in- normal t1mes, however, thls ‘
source of supply is unimportant. ‘ :

In westeri- Marvland the altitude is too great and walnut is not
oftén seen. In central Maryland in the region of Hagerstown and
I‘rederlck, limited quantities of merchantable walnut are still avail-
able. In eastern Maryland the soil is too poor and sandy for Walnut

“to be of 1mportance -

. Walnut is often seen throughout the States of Delaware and New
JerSey, and occasionally a large tree is found; but on the:barren,
sandy soils the trees are limby and very defective, and little.saw
timber can be produced from them. In extreme northern Delaware,

walnut of good quality is sometimes found; the same is true of north~
Western New J ersey, where the so0il is more fertﬂe ' :

BOUTH CAROLINA——GEORGIA—ALABAMA—MISSISSIPPI—LOUISIANA REG[ON

[Dstlma,ted stand, 28 mllhon feet]

* The total area in the ooa,stal Tegion from South Qarolma to
Louisiana in ‘which walnut is commercially important is very small:

TIn South Carolins it is found in quantity only iR the northwestern

corner of the State, at the higher elevations and ¢n fertile soils,” In
Georgia there are commercial amounts in the valleys of the northern
mountginous section and especially in the valley region of northwest

(:reorgla where it is found in quantity in the thrée tiers of eourities .

next to the northern border. In northeast Georgia it is 1mportant
only in the tier of counties farthest to the north, In Alabama the
only . walnut of importance is in the foftheastérn portion in. the
fertile valléys of the limestone region. . This timber ‘is difficult. of
access, however,.and it will probably not be exploited soon.. In
M1s51551pp1 there is no walnut arex’ of commercial- 1mportance In
Louisiana walnut is of commereial importance only in the Red
Rwer reglon in the extréme’ northwestern part of the State,

MICHIGAN-WISCONSIN—M’INNESOTA REGION.
" [Estimated stand, 28 million- feet} o
Walnut is now of little commercial 1mportance in Mlclngan Wis-
consin, and Minnesota. It was formerly somewhat plentiful in south-
ern Michigan, but now it ocours only as a single tree here and there.

It grows to good size, however, and is occasionally cut for commercial
purpecses in the extreme southern part of the State In southwestern

434°—20——243
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Wisconsin, likewise, the tree has a scattering growth, and in fertile
woodlands it sometimes. ocenrs in-sufficient quantities for expleits-
tion. The restricted region of commercial importance in southeastern
Minnesota is continuous with the walnut area ‘of Towa.

QUALITY OF TIMBER FROM DIFFERENT REGIONS

" Walnut timber varies greatly in quality throughout the region of
its growth. Climatic conditions have a large influence in producing
this result, but the character of the soil seems to be the greatest fac-
tor.  On poor, sandy, or shallow soils where there is little moisture
the trées are usually undersized and defective; but on deep, rich, and
mioist agricultural land the timber grows to. large size and is gen-
erally sound and of excellent quality.
© On the agricultural lands of Ohio and Indiana wa,lnut seems’ to
reach its best development and is generally considered to be the best
so far as the soundness and texture of the woed are concerned.
The logs now obtained from this section naturally rue small in size;
but are, as a rule, sound and comparatively free from defects. A
‘very great part of the walnut timber is now of ‘the shade-tree kind,
and generally produces only one log to a tree. Unless they have
suffered some injury, trees of this kind are usually sound, often of
large size, and suitable for manufacture into lumber or veneer if the
sapwood is ‘not teo thick for the latter use.

‘Tt forest-growth timber of goed size can be eobtained it is gener-
ally of the best quality, and the logs are as a rule straight and sym-
metrical. Each tree usually yields several logs, and the top logs
are often of good quality and comparatively free from defects. The
heartwood is very dark and unifermly of good color.” In these logs
the sapwood is thin, and this makes them very valuable for vencer.
Decay in trees of this kind generally occurs at the butt only and does
not usually extend more than a few feet upward in the center of the
log. Sawing off 2 or 3 feet from the butt log is genera]ly suﬂiment
to remove the worthless part.

The color of the heartwood of Ohio W&lnut s oft:en ashen brown,
arid this is-well liked for veneer. Heartwood from Tndiana is apt
to be dark or blackish brown. In the extreme northern and south-
ern parts of these two States, which are regions not well adapted to
walnut, the trees are likely to be limby and defectwe

The vva]_nut of central and eastern Xllinois on good lands does not
differ apprecizbly from that of central Ohio and Indiana. Where
eonditions are not so favorable for the tree, especially in the northern
and southern parts of the State, it is of. mfenor quality.

Throughout central Kentucky and Ternessee the timber, taken as
a whole, is good in quality but somewhat more defective than that
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from. Ohio and Indiana. Tt is claimed that this timber is sorhetimes
shaky or badly worm-eaten, and these are very objectionable defects.
There is. a large proportion of fleld-growth walnut in this. section.
Trees of this kind of walnut often yield figured wood and are there-
fore in demand for veneer if they are not.too defective. . However,
it is said that in much of- this walnut the heartwood is not suﬂicwntly
dark in color to give an attra,ctwe appearance if it is used for venee:
panels. Some of the peculmr brown tones are found in wadput from
this section and occasionally those with a blulsh cast Whleh are. Well
liked by the veneer manufacturer.. : :

T the mountainous sections of the southern Appalachlans, mclud-
ing adjacent parts of West, Virginia, Virginia, Kentucky,. Tennessee,
North Carolina, and Georgia, the quality of the wood varies greatly,
depending for the most part on: whether it is grown on poor soils or
‘in the fertile coves and valleys. The timber of the former localities
is quite uniformly small and defective. In the latter sections, how-
ever, it grows to large size, and the timber is.generally sound. ~In
the rich valleys of this region on favorable sites there is excellent
walnut timber, although isolated trees with spreading branches are
now-the rule. . Even thOugh but one log can be obtained from.one of
~ these trees, this log is generally a valuable one, because of its: good
form and the soundness of the wood. : , :

-In West Vlrgmla, putside the. mountam regmn, trees are, on the
average, smaller in size than are the representative trees of Ohio. and
Indiana.." West Vlrgmm walnut, trees generally branch. nearer the
ground, and the trunks are often’ badly shaped and defective... One- .
log trees are the general rule. .As there is.a: good supply. of: walnut, '
however, much desirable. timber is obtmable, The heartwood is
dark in'ecolor. . .

. In central Maryland the quallty of wa,lnut i falniy good, but the
timber is generally in the form of field walnut, and is very limby.
In eastern Maryland;, Delaware, and New Jersey the trees have many -
limbs; and generally only. one log is. obtained from a tree, often a
short log at:that.. Even:ifa log length free £rom limbs is obtained,
it-is often knotty, and the -wood underneath -is cross-grained -and
defective. Large trees are often.found here, but their trunks are
usually short and ill- shapen and the wood inside is frequently cross-
gramed or, decayed.® Near the Pennsylvama State line the. walnut
is somewhat better in quality. A

X Penﬂsywama, ‘where good walnut tlmber Was found in the tlme '
qfthe early settlers, there are now generally only open-growth trees,
the wood .of which is defective. : Good trees may still occasionally
be found in the rich valleys, and there are some scattered stands of
good quality in the agricultural lands near the central western border.
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‘As 4 rule, however, the quahty of the walnut mallable in"the State
is comparatively poor.
-In general, the walnut-of extreme eastern Umted States has many

'defects, including knots, decay, wormholes, and black streaks. Be-

ecause of its open growth however, the heartwood gives a figured
-effect when it is cut into veneer,- a,nd the different colors often pro-
“duced by the-eastern timber make it desirable for this use.-

- West of the Mississippi River the walnut timber does not on the
average grow:so large-in size as the timber of the East, and the trees
are apt to be more defective. Western timber often has a large

- proportion of hollow and rotten butts, and this defect may run the
enitire length-of the butt log. Knots on the outside of the logs often
indicate decay that extends to the interior. Logs cut from the upper
portion of the tree are genérally small and knotty. Notwithstanding
the defectiveness of much western walnut, the: general ran’ of the
timber.-is -better than that of the eastern, especially in the more
remote sections of the country. - This is because the western timber
has not-been cut over so much as the eastern. Western walnut
as a’rule has more: figure than eastern, and this makes-it desirable
for the manufacture of verneer. It is also said to be harder in genera.]
“than-eastern walnut. - _

The Missouri tlmber, except that from the southeastern part, is
somewhat above the average in quahty That from low wet loca-
tions is very defective. - o

- The walnut of Towa does not vary greatly. in quahty from that
of Missouri. In the best locations for its growth in the State, along
stream courses, it averages somewhat better than the Missouri wal-
nut. The walnut of Kansas is similar in quality to that of Missouri;
where the land has not been so greatly cut oveér the trees run Iarger
‘and are less defective. -The walnut of soitheastern Nebraska is of
very good size and quality, because the land has not been cut over
to the extent to which it has in a large part of Missouri and Kansas.
" The walnut of northwestern Arkansas is also said tobe of a better
quality than that from Missouri, the former being largely forest
growth, and the latter, in a large measure, open growth. The hitherto
greater 1nacce581b111ty of the Arkansas timber has contributed to
produce this superiority. South of the Arkansas River the quahty is
more like that of the walnut of Oklahomsa and Texas. Walrut from
these two States is very 1nferior, especially that grown on the up-
lands. The main defects are’ crocked grain, windshake, sap pockets,
wormholes, and large, loose knots. - Logs from. this region are, as a
~whole, not suitable for the manufacture of Tumber. On account of
‘these 1rregular1t1es of growth such ‘logs-produce a con31derab1e
amount of figure in veneer and are valued largely for this purpose:
Different shades of color are often produced by the Texas walnut,
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purplish tones being somewhat common. "In the trees grown on the
heavier soils the heartwood is quite dark in color. - In open-growth
trees there are often light and dark stripes of brown, which-make 2
pleasing figure. Texas logs have been in demand for many yea,rs for
making veneer if highly figured stock was desired. -.: -

Computations were made on approximately 12,000,000, board feet
of logs purchased near the close of the war to show the average size
of logs from different States. The average number of board . feet to
the log is shown in Table 4. These figures indicate that in- the-ex-
treme northeastern, southeastern, and southwestern portions-of the
range the logs run below the average in size.. With:the exception
of Ohio, Indiana, and Missouri, the States of the central and north-
western areas are above the gverage in footage. - The small:gize of
Iogs from these States is probably the result of the extensive exploi-
tation of the timber there, particularly in Indiana. Walnut logs
from Tennessee and Kansas also have low values, particularly: as
~compared with values in the adjacent States, Kentucky and Nebraska,
respectively.: In Kansas the best timber has been largely cut out.in
recent years. In Tennessee and Alabama the trees run smaller in
size than they do farther nerth. The very high avérage shown for
Michigan is doubtless occasmned by the shlpment of chome Iots of
‘tImber. ‘

TAERLE 4-—Avemge number of board feet n wamut Logs from dzﬁerent States

o) Bk o Board ||... .
" Btate. feet per - . Btate. - feet per E - Btate. C
B s Jleg . - o T fog. . - . R

Arkamses...o......... " 76,08 Pennsylvama
North Carolina.........| . 75.12 '

75,06 Marvland ...... N
73.10 ]abama ............. - .
70.37 ' —
69.37 Average for a]l‘ L
89.89 41 oo 76.38

DEMAND.

It is somewhat difficult to determine the total amount of walnut
timber used annually, because of the fluctuation from year to year.
Conditrons prevailing during the war added greatly to the normal -
demand. The total demand for walnut is made up almost entlrely-
of logs for export logs for conversion into lumber and veneer,
and timber for use as railway tles, posts, and fuel! On account
.of its high value, little walnut is used in rough building con-

struction. Prior to the war the exportatlon of loors amounted to . -

7 to 12 million hoard feet, equivalent to between 8 and 15 million
board feet of 1umber logs used for veneer amounbed to 215 to 4
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million board feet, equivalent to- 3 to 5 million board feet of lum-
ber; and the total lumber cut was probably between 40 and 50 million
board feet.. This makes a total annual use of 51 to 70 millien board
feet, exclusive of the wood used for ties and fuel. The years 1911
and 1912 may be taken. as representative or average years. The sta,-.
tistics for these years show an anneal demand as follows:

Logs exported from the United States (1912), 9.82 million board
feet ; equivalent in lumber to about 12 million board feet. :

Logs manufactured into veneer in the United States (1911) 4. 12
mllhon board feet ; equivalent in lumber to about 5 million board feet,

Lumber productlon in the United States estlmated at 50 mllhon
board feet. :

Total, 67 million board feet.

Reports of wood-using factories in the United States during the
years from 1909 to 1913 show a total annual use of about 24 million
board _fe_et of black-walnut Iumber and veneer for the manufacture
of various products. As about 55 million board feet of lumber and
veneer were manufactured annually in the United States in 1911 and
1912, the difference of 31 million board feet represents exportations,
which were almost altogether in the form of lumber. The amount of
walnut used for ties, posts, and fuel is difficult of estimate, but is
_ small, compared Wlth the total for all purposes. -

Durmg the war the demand amounted to about 90 million board
feet annually. In 1918 the total lumber production was about 100
million board feet, which was cut for war purposes. There was no
exportation of logs, and practically no veneer was produced that year.

The home demand for walnut at present is comparatively great
on account of the marked increase in its use for cabinetwork. The
total future demand depends very largely on the extent to which
exportstions approach or exceed the amounts sent abroad before
the war. :

UTILIZATION BY INDUSTRIES.
PRIMARY INDUSTRIES.
LUMBER.

PRODUCTION BY STATES,

"

Table 5 shows by States the reported amounts of walnut lumber
produced in the different years for which statistics are available.
The computed annual production of walnut lumber is also given for
the years 1915 to 1918, This table shows that the annual production
of black-walnut lumber in the United States for the past 15 and
probably 20 years did not greatly exceed 50 million board feet up
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to the year 1915.” During the years 1915 and 1916 there was an
“increase of about 50 per cent over previous years. In 1917 there was
a falling off in production. In 1918 there was an increase to 100
million board feet as a result of war demands. 'Missouri shows a
marked increase in production, and Yowa a-large output since 1914,
because the large mills in these States obtained new supplies from a
great part of the walnut region west of the Mississippi. The Statés
~ of -Kentucky, and Tennessee have kept up a fairly steady cut of
walnut lumber. Ohio, Indiana, and Ilinois also have steadily fur- -
nished: very large amounts from the beomnmg of the Walnut lumber
mdustry
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F1e. 4.—Reported production of
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In West Virginia and Virginia the mills generally cut little walnut
inmber, although these States furnish considerable saw timber. . The
logs are shipped very largely to mills in other States. The same is
true of North Carolina and-Arkansas. Pennsylvania, Mlchwa,n and
Maryland, which formerly furnished iarge amounts of Wa,inut lumber,
produced only small quantities dunng those years in Whmh the out-
put was recorded.

Figures 4 and 5 show graphlcally the: reported productlon by coun-
ties for 1916 and 1918. These maps show 2 movement to the west of
the Mississippi of & grea,t pa.rt of the Walnut lumber ma,nufa,gturmg
industry:; . ‘

Figure 6 shows the order i in, whmh the prmc1pa,1 ‘walnut- manufac—m
turing States stood in different years in point of lumber prqductmn.
1t is quite remarkable that Indiana, Ohio, and Illinois, after a éon-
tinuous and heavy drain upon this region for so many years, rank
so high in 1918. . Missouri, Tennessee, and Kentucky gince 1899 ha,ve
also mamtamed a notably. steady output;

TABLE 6—Nmnber of milis i the a‘/pffemm States reportmg mwﬂufactwe of

walnut - lumber in dwffemnt yewrs, Mfrcmyed -m the order of tumber - cut fm‘
1918. . S B

State. . | 1907 | 1908 | 1009 | 1010 | 1o11’| 1912 | 1013°| 1914} 1015 | 16016 | 1017 | 1918"

Total....'.......'..‘...‘.1,803:2,563-3,518"2,382 2,502 12,738 | 805 | 7ae 1,203 11,204 [1;000 | 55
Outri... e 3oz q1e | o se{t val et o 54

3461 107 .1024{: 149 60{ 1 110
2| 041 35| 205 | 144 a1 308

Sl elcady 3 g il
87 31 20| 335 20, 23 20
72 2T 8| 4b] Ed 31 22
3204 110 T 149§ 153 | 122 96
168 21 .64 54 52 51
175 50 4] 207 9% [ .7
Arkansas 31 10 13 3 18 27 21
North Carolina. . 65| 27 13] 20| 42 43] &
Louisiana .. .... [ 20 P % OIS EURY S Y B
Nobraska . . . @ LA J-evreefan [
. . 8. 204 309 3% a2 71§ - BOS . 43
-4 36 g i0 g 15 & iZ
34 42043 36740 10 & w124 -8 a2
13 18 20 18 12 a 4] 11 il - 4 8
34 51 45 .88 8 7 18 17 I 8
24 26 12 12 14. [} a 1Y S R & 4
............ crodeeend a0 B0 BB 4 14: 8 i}
20 | .51 ]| .2 23 3 10 14 8 10 | "3
it 120 1L el 16 ol : 4 -
8 4 8] 3 3 T [ 4
161 26 3] 18 22 3 5
................ [ 2 R @
5 @ [ RIS 1 P -3
12 18 12 10 8 N
alrros] e a i3
7)o 8l e e
gl: 8] '@ [ X R S it
...... -0 61 -9 10 .
..... 4 8] v67. 4 -5 [ 3
: @ 3 5 41 el..... e
Maine. .. ..o RN (PR PR PR ST R F R
Aﬂother Stamsl...,.._ ..... - 282 4] 41 -6 4 7

1 Including those marked “g.”

Table 6 glves for dlﬁ'eren‘ years the ‘number of m111s in each State
reporting the manufacture of walnut 1umber " These are arranged
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in order of importance for 1918. ° This table shows 4 marked and
almost unjversal reduction in the nuniber of mills sawing wahaut in
the different States, particularly since the year 1912.. This reduction
~ in the number of mills cutting walnut was, of course, to be expected
for 1918, for during that year the manufacture of walnut logs was
permltted only for war produects. However, Missouri shows a reducs
tion from 892 mills in 1912 to 61 in 1917, and Indiana a reduction
from:418 mills in 1912 to 189 in 1917 Practlcally every- State that
had-a number of mills sawing walnut several years ago has shown a
great. reduction. This is largely because walnut manufacture has be-
come in recent years a highly specialized industry, and walnut logs-are
now generally worked up at a mill specmlly adapted for handling
-this kmd ‘of timber. . :

MA NUFAC'I‘URE.

The manufacture of walnut lumber is one of the most exacting
processes in sawmilling. The percentage of failures among’ walnub
operators is notoriously bigh. The problem, naturally, is for the
operator to get the most walnut lumber of the greatest value out of
the saw logs, or so to regulate his sawing that as mueh of the log as
possible will be utilized for prodiicts for which there is a demand
and at a price that will yield the necessary. proﬁt Walnut sawmill
- operators, thexefore, do not strive for maximum lumber output.
Care must be used in sawing each log, for improper manufacture
prodhces a greater proportion of less valuable stock, and the opera-
tion: might easily result in a loss rather than g proﬁt
: Large walnut sawmills are equipped with modern band saws,
which make a narrower kerf than the circular saws of small mills.
This gives to the large mill the advantages of faster production and
less waste in sawdust.

- As walnut saw logs are nearly always defective, the sawyer must

be able to judge, so far as possible from the outmde appearance, the

position and character of interior defects. Walnut logs are apt to

be knotty toward the center, and. the sawyer aims to get as much

wide, fairly clear lumber as possible without runmng into the knots

near the center. The position of the log on the carriage, the. number

and thickness of the boards sawed from the log, and the torning of
the log at the proper time to saw from another side have much to do

with getting a profit. from the walnut-lumber business.

The cost of manufacture at large milis can not be easily deter-
mined, becanse the veneer operabions are so closely tied up with
1umber manufacture: At small mills the cost of sawmg ig generally
p}aced at $7.50 to §10 a thousand feet.

- It 1s a general practice among walnut-lomber manufacturers to
sub;ect thelr sa,wed stock to 8 stea.mmg process a8 11: comes from_
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the saw. The older method was that of piling the lumber in-a pit
made of boards, at the bottorn 6f which was the open end "of :the
exhaust-steam pipe from the engine. The lumber was then covered
over with sawdust and kept in the wet stéam for several days.. - (PL
1V, fig. 1.y The common method now: is to build one or usually
several large, fairly tight compartments with large doors and, after

the lumber is piled in these. oompartments to close them ag txght as

possible and turn m ‘the steam. ‘This method has the double effect
of giving the wood, including the sapwood a umformly brown color,
and of expediting the process of seasoning. There is usually not
sufficient. exhaust. steam for-this purpose, and live steamn also. must
be used.. Operators ordinarily steam their stock from. four to.five
days at a temperature of 1407 to 160°: If live steamn is used it .is
difficult to regnlate the temperature with the usual equipment;. for
-when little exhaust steam is available more live steam must be used;
and a higher temperature results. To regulate the moisture and tem-
pemture of the steam there is an equipment used in which the live
steam. is-run over tanks-of water; as mcnsture i§ taken up, the: tem—
pera,ture is reduced. . : : RS
~Forest Service tests on. Walnut steamed for 10 days at & tempera~
ture of - 190° -and at -atmospheric pressure: have shown 4 decided
loss in:shock-resisting ability, or %toughness,” for the steamied mate-
rial. It is likely, however, that no appreciable loss in strength prop-
erties results from steaming at the usual lower temperatures. Cab-
inetmakers report that they find liftle. or no- difference :between .the.
properties of:steamed and: unsteamed Walnut as it.is now pla.ced on
the market. « . ... . : g FRRNRR TN
Steammg gives & more or less umform color to both heartwnod
and sapwood and makes the sapwood as-valuable on the. market-as
heartwood ; for, according to-the grading rules, any amount of sap-
-wood is.admitted in steamed walnut. . Steaming also. shortens the
seasoning period: - Manufacturers claim that steamed walnut, prop-
erly piled and air-seasoned, in 30 days will be as dry as:unsteamed
green walnut that has been in-the pile for 90 days. Steamed walnut
lumber 1 inch thick is considered to be “shipping dry” after being
air-dried 30 days;and 13-inch steamed walnut is so regarded after
being air-dried 45 days, or one week for each quarter inch in thick:
-yiess: This procedure effects a great saving in the time required for
seasoning: . Tt is-also’ claamged that the stéarzed. lumber is not so sub-
-\ject to fungus attack and discoloration when it is piled for air-drying:
"The amounts of different grades of lumber produced from walnut
logs are very difficult: to -determine, because no two, manifactarers
* use the same. general ‘class of logs for 1umber nor do they manufac-

7434 —20——3
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ture the same kind of stock from them. ' The best that can be done;
therefore, is to show averages derived from reports of several large
representative manufacturers. These. reports. relate to grades ‘of
lumber produced and cover a eonslde;mble amount of material.- The
data are available for the years 1912 and 1919.and are as follows:

- 1912: First-and seconds, 30 per cent; No. 1 common, 45 per: cent
~ No. 2 common, 20 per cent; Neo. 3 common, 5 per cent. ,

1919: Firsts and secomds, 15 per cent; seleets, 7 per cent No 1
COIINOL, 45 per cent No. 2 cemmoa}, 23 per cent; No. 3 common,
10 per cent.

- From the ﬁcrules coverlng the year 1912 the overrun.  of the log
scale eould not be determiined. It is probable, however, that this
overrun was greater than the average generally obtained from hard-
wood timber, becanse walnnt logs usually run smaller. The high
overrun during the war, amauntmg at many-mills to about 40 per
cent, ‘was the result of sawing the thick g.unstock flikches, which
usually contained many defects. The small loss in saw kerf also
helped to increase this overrun. For the year 1919 i is elaimed that
-the overrun resulting from the sawing into lumber amounted to only
about 1¢ per cent. Th‘.'ts overrun seems remarkably low, but it is ac-
- counted for by the very poor guality of the logs remaining in the
hands of the manufaciurers that year, for a very large part of this
tirnber was purchased to fill Government contracts and was intended
mainly for rifle-stock blanks. Legs of that kind have many inte-
riar defeets; and in most cases defects visible on the outside of the
log ‘were not scaled out, because the mill people were so desirous of
obtaining the logs. Manufacturers claim that the 10 per cent over-
run. was entirely. absorbed by the 10 per cent No. 3 commeon, or
cull grade, which beeame unmerchantable, because of the very
large amount of this low-grade stock on hand from the manufacture
of war materials. Some walnut mills even claim an actusl loss ‘when
the yield of merchantable lumber was compared with the amount
of the log scale. Lo :

- Under the present nermal cond:tmns logs are sealed-more closely
for defects than during the war period; and, therefore, the overrun
and also the proportion of firsts and seconds is greater. Furthermore,
a better average grade of logs is being purchased. It is 4lso probable
that thére will be a greater demand for enll or low-grade material. .

‘The high percentage of the No. 1 common grade, as cotpared with
that of ether woods, is due, in the main, t¢ the remanufacture of the
No. &-common grade. By resawing-the widest and -least defective
lumber:if this grade, narrower and shorter. pieces. are cut which will
be classed as. No.. 1 common-grade, - In this wiy the amount of defec-
tive material ig reduced. -
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GRADE‘E AXD PRICES

The manufacture of wilnut has become such a speuahzed “indus-
try that each log is generally purchased on its own merits without
regard” to gmde One classification used for walnut logs is grade
No. 1 and grade No, 2. Grade No. 1 may have one or poss1bly two:
knots or gther slight defects. * Grade No. 2 inclades all defective logs
below grade No. 1 that are merchantable. Another ‘classification

“used is Nos. 1, 2, and 8.~ 'No. 1 logs are practically clear, and gen-

“erally 16 mches a,nd over'in diameter at the small end; Lo. 2 are of
medium quality; and-No. 3 of poor. quality. This cla,smﬁcatlon of
c&urse, leaves nitich to the judgment of the log buyer. Manufé._éturers
generallv do not have any. published grades. They usually purchase
logs 14 mches and over in diameter at the small end, and the small
sizes must be qmte free from defects, partlcularly crook a,nd 1arge
Imots.

Durmg the war the quahty of logs was much lower than in norma.l,
times, on’ account of the pressing need.for the. timber. . Small.and
defective 16g5 wete taken,; which would not have been conadered in:
peace times. Almost any log that would yield. a clear gunstock
blank was considered merchantable "The poorer class of such logs

“ecould be manufactured into lumber only at a loss.

‘ Walnut lumber is° claSSIﬁed by the National Hardwood Lumber
" Association rules a,ccordmg to five grades——namely, firsts and seconds, -
selects, No. 1 common, No. 2 common, and-No. 3 common. In firsts
and secondS'the pieces must be at Iea,st 6 1nches WIde and 8 feet 1ong ‘
fied amount of sapwood,. both dependmg ol the siz6 of the- plece STn
selects, pieces must be at least 4 inches wide and 6 feet Tong.” In
general, pieces of this grade are about equal in quality to' the firsts
and seconds grade on one face and to the No: 1 common grade on the
_other face. Speclncamons aré giver according to the size of each
piece. No 1 common, must be at least 3 inches w1de and 4 feet long.
Each piece must be’ capable of yleldmg ¢lear cuttings free from sap-
wood on one face and not over one-half sapwood on the reverse face,
each cutting with at least 144 square mches, a minimum width of 3
iriches; and & minimum length of 24 inches, and with o maximum
waste of 83] per cent. Pieces in No. 2 common must yield clear cut-

‘ tmgs free from’ sapwood on one face, at least 2 inches wide, and with
a minimum of 72 square 1nches ‘with a maximum waste of 50 per cent.
No. 8 common must be at least 3 inches wide and 4 FTeet long and
must be capable of yielding sound cuttings at least 1% inches: Wlde,
and with a minimum of 36 square inchés, with a maximum waste of
75 per cent When steamed walnut i 1s speclﬁed restrlctlons as to. Sa.p-;
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wood do not apply. Standard thickriesses- for walnut are as follows
(m mCheS) i, &4 %, 41, 1 14,13, 2,94, 8, 34, 4, 43, 5, 54, and 6.

o TABLL 7.

~according to certain specified grades, the

As walnut logs are generally not purchased:

+

, [ o, | - Prices for logs of ' different size and quality
Diamster (inches). ‘l,wgzafmd are quite indefinite.  Fhe value of each log is,
- S - ag a-rule, determined by the log buyer. - - - -
CBlo. sz v The representative prices of Arkansas logs,
I6tolr $ I on the track at Kansas City, in 1913, based on.
D03l & | a freight rate of 20 cents, or about $18 to $20
2 to25.. o oa thousand board {feet, are shown in Table 7.
28 and'up 210 The average shipment brought about $60

~ - a thousand. feet which is approximately the
average price for 20-inch logs. . Just before the war walnut logs were,
costing the large walnut operators between $50 and $60 a thousand
board feet, on the average, at-the factory.

- The. prices paid for several years past by one ﬁrm dor three differ-
ent grades of walnut logs at the factory are gwen in. Table 8

. TasiE 8.

—( N&. III' S N

. |(prackically) g, o 'No. 3

Diametér (Iriches),’ d:;:‘ﬁygﬁg‘ qmédtom’ | .(paor
. : inches and Q“a],ﬂ'Y)' quality).
over)., Y T
0t 14.. C s 885 825
15tel7 55 S 4
18 10 20 £0 sl 83
211022 0| - 50 . 35
23 to 24 80 55 40
25 B0 26 0 I 45
% to 23 105 7 50
29 and np 115 ) 5
Durlncv the war, in order to malke more tlmber available, higher
prices were paid for walnut logs than had been paid before The

War Industries Board of the Council of Natwnal Defense drew up
a schedule of fair prices for walnut 100’s smd stumpaO‘e as shown
in Table 9:

. TABEE 9.

Privey of black ol

-logs; 8 feet long and | Equivalent valae Ior
over, f;io. b. cars at sta.ndmg timber,
. M : . T ﬂ road. .
Diamefer (inches), L :

BT “"Minimum; | Maximem; | Minisom Maacimum,-.
1,000 board | 1,000 hoard | 1 000boar& 1,000 board
a b7 deet, feet, X ‘feet. - -
#5 $55 820 $25
55 65 0 45
6 T 40 50
75 85 50 )
85 RN 60 0
95 105 0 80
105° 115 . 80 50
115 125 ) 00
125 1351 - 100- 110
135 150 110 120
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- Prices paid for walnut generally averaged a little higher than this,
especially toward the close of the war, except for the more ingccessi- -
ble and scattered timber. The average stumpage price was around
$50 a thousand board feet, the prlce usually paid for logs 16 1nches
in diameter. - o

The cost of- gettmg stumpage t0 the mill yard varies greatly, de-
pending on the distance to mill and the extent to which trees.are
scattered, as well as on some other cond1t10ns During the war the‘

range in costs was about as given in Table 10:

.TABI.'E 10. -
LY
Buying__- : et per 1, 000 hoard. feet, log scale_. $5-$10
Felling — ————— — - ——— “do..__ 5- 10
Hauling and 1oading 011, CATS, - s do..__ 15_ 30
Erelght _;f__~7 _____ _ - — - _'__7.- O 15 20'
Total ' — R #_;_,, 40 70.

The high cost of buying and fellmg is due to the widely scattered
growth. If good stands of walnit are available these two items of:
cost should be only about half those given. If the average stumpage
price of $50 is added to the sum of these costs, the total cost becomes
$90 to $120 a thousand-at the mill yard. o

- For several months followmg the close .of the war, prlces peud
for ‘walnut timber ranged about the same as during the war; but a
better guality of logs was purchased, and logs 14 inches and under in
diameter. were not taken unless they were of very good quality. Re-
ports from . walnut operators on prices paid for ‘logs ‘during’ this
period show an average cost at the mill of $75 a thousand board feet;
log scale, for logs 16 inches in diameter, as against a cost of'$90 to
$12O a thousand board feet for logs of the same size purchased dur-
ing.the war. The average cost for logs of all sizes was 890 d
thousand board feet. This shows that the average size of 1 logs pur-
chased was greater than that of those purchased during the war.
More recently prices paid for walnut logs have mcreased greatly,
following much higher prices for walnut lumber and other hard-
woods. These greatly mcreased prices are due in large part to
Kigher loggmv costs.

The prices ngen ‘above for ]arge logs can not be cons:ldered as
lumber- log prices, since the larger sizes, particularly if the logs are
clear, are used for veneer. As lumber and veneer logs are generally
purchased together, the above average for all logs does not repre-
sent average prices paid for lumber logs. 1t is not practwable, how-,
ever, to attempt to give prices for lumber logs alone. ‘

- Table 11 shows the average value of walnut Iumber at the mﬂls
by States; for the years for which these data are available. These‘
figures show a marked rise in price since 1911, . _
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In Table 12 are given the average wholesale prices of walnut.lum-
ber in various markets, based on actual sales for the years 1908 to
1912, inclusive, the only years for which these data | are available.’
Theae figures show a steady increase in the prlce of ﬁrsts and seconds
grade for these years.

Table 13 gives the priees of 14 ﬁrsts and .seconds, of 4/4 6/4,
and 8/4 No. 1 common, and of 4/4 No. 2 common, from 1912 through
the first half of 1920, in different: markets, as pubhshed by the Lum:-
bermen’s Bureau. These figures show a general rise in price, par-
ticularly since 1915, and a marked rise since the middle of 1919.

For comparison Wlth other native cabinet woods, Table 14 was pre-
pared from the same source. It gives prices of walnut, red gum,
plain white oak, and birch, and uses 4/4 No. 1 common; at Chlcago
as a basis.

TABLE 11. —Amemge value of fwamut Iumber per 1,000 boacrcz feet f. o B. mills,
by States, for different ypears. )

1809 | 1904 | 1907 | 1903 { 1509 | 2910 | 1811 1915 | 1916 | 1917 | 1918

Tnited States..... (336 49 1345. 64 [B43:31 [B42. 53 1842, 79 1934. 91 (331. 70 1348, 47 1542, 38 [372.99 #7760

MiSSOUTE: voveneneuen .l 42,59 14760 1 48.30 [ 50.73 1 42.30°| 33.30 | 32.39 | 48. 78} 46,33 [177.77 { 85.02

Ingiana.. L3018 | 40.56 | 44.87 | 43,93 | 42.68 | 37,74 | 34.86 | 44.83 { 43.95 |.61. 92 | B0-00

.. 42,68 | 50,90 | 47.10 [ 46,08 | 55,33 [ 38.08 | 32.58 | 4%. 21 | 40,63 |44 51| 80,07

.1 30,27 | 86.27 | 34.62 | 36.39 | 37,87 | 32:88. 29.87 | 44.28 1 36, 87 | 55.52 -58.04

A7 191 80,60 (..., feal 30,00 ['36.80¢ (... ... 63,00 | 7486 | 59.33

33.43 172.98 1 51,28 L 38 | 54.53 | 36,76 | 33.75 | 62.59 | 44.46 [115.21 | 82,83

35.88 1 83,37 36,67 27,14 | 34.20 ) 360,58 | 30.45 | 45.76 } 57.26 | 58,91 | 7. 71

30.24 | 32.88 | 37.50 | 38.54 | 35.94 | 81.88 | 28.07 | 45.36 | 37.18 | 44.05 | 63.48

30.39'1 35.09 | 34. 33.43 | 33.63 | 30.60 | 32,33 1 27.8% | 23.66 | 31.53. | 51.23

26.46 | 31.46 |} 32,54 | 34,02 1 20,98 | 82,00 | 31.57 | 31.70 | 34.68 | 87.70 | 51:30

.81 | 40,92 | 37.59 | 40.84 | 41.65 [ 37.30 ; 28.33 1 83.22 | 25.70 [ 5106 | 6£ 72

27.85 ) 20,09 | 37.75 -25.97 1 32.39 [ 51.20 | 23.95 ] 27.04 | 28,55 | 32.85 | 3498

000 [ ooieifanas NP SRR, IR PRRT ive.o.t 46000 . [100: 6

3728 ... 39.01 | 37.17 j 36.94 | 80.38 | 21.47 ; 36.3% | 30.09 | 41.55 | 40.25

47.34 {8167 | 42.30 [ 40.53 | 36.60 | 38:84 [ 36.25 1 35.58 | 44.06 | 48.00 | 46.03

38.29 | 52.08 | 41.21 25,40 | 22.44 | 25,67 | 20.62 | 23,75 | 32.54 | 59.68

3304 bl 45,00 | 35.36 ) 5112 I 5L G0 |._..[.. 32,00 | 41.25 | 60, 50,00

27,65 | 49.50 | 45.40 [ 39.76 | 33.45 | 37.5% | 25.00 | 31.47 | 39.70 | 30.45 | 65.33

12.26 118.13 1 23.00-) 23.00 F 26.67 ) 40.00 ) 22.33 . 44.00 165,71 1 43.88

) 85.77 | 40.25 Fooieiiiemsinsslecnsns P I 33.70 | 32.33 | 36.00 | 53.00

Alsbama. 2731 1 40,00 | 35,83 | 40,19 543,57 1 34,47} 24.86-| 31.75 | 44.07 | 32.47 | 42.00

Georgia... Lol 12,00 (..., 45, 39.25 | 19.67 | 41.5¥ | 22.75 | 29.33 | 29.76 | 32.14 | 30.00

Mississippi. .. [N SRR AN B 11 3 46,601 57.18 1 35.00 |, _.._..|. e 31,98 : 30.00 ] 52.06

Massachusetts - . S f 23.25

Vermont. .. 28,13

Connecncut 30.00

Toxas._ . .. 40.33

Rhode Islan - 40.80

Delaware. . &0, 00

South Caroli 35.00

innesota: . 35.60

New Hamps] 30,00

Maine. . .
Cahforma....;...:.. .
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TABLE 12, —A'verage wholesale prices of walnut lumber por 1,000 bourd feef, in
' 'mm,rms maﬂocts, based e'n actwl sales wade f. 0. b. cach mawcet .

1808 .

11 1012

Boston* .
Tirsts and seconds 4f e e .
. No.1common 4/..

.
- Pirsts and sewnds 414
No. 1 comumon 44
» No. 2 eommon 4,’4
Buﬂalo
. Firstsand seconds 4/4
- No. 1 commeon 4/4

First ami seconds 4]4
No:-1 common, 4/4...
o No. 2 eommen 4. e

Chicago:

First nd seconds 4/4
No. 1 common 4/4_.
No. 2 COLBIAcn 44..

MeII%Lthls N

irsts an& semnds 4]4 .........

No. 1 comomon 4/4.,: v
No. 2oommon4f4 ..... [

Minpeapolis: - ' :
Firsts and seconds 4,14
Mo, 1-common 4/4.
No. 2 common: 41&-..

Denver: Fnsts and seconds 4

Francisco

.- Firsts and “saoonds £
: No. 1 common-4/4.;
g Los Angeles: Firs(s" and nds 4,'4...‘
: Tucsou F‘xrsts and seconds 4,’4

Fursl,s and seeonds 4,'4

“No:'1 common 4/4..
E No. 2 COmmON 414,
= 8t Louis:

Firstsand seeonds -4{4

" No. 1 common 4/4

N0, 2.c0mMON Hdainiviiicyrneniid

. Bgg

s88

BRE
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Tasre 13. ——Avemge wholesele pmes per 1, 000 ?mard fe et of d@ﬁea ent grades and thicknesses of walnut lumber a,t repwesentatu,e moi-
kets for df,ffurent years and quarter yeurs, . .

1017 71918 1619 1920
1012 | 1913 | 1914 | 1915 | 1916 | 155 | 24 | 8d 4th | 1st | 24 3d |-4th | 1st-}.2d 3d | 4h 15 | 24 -
: quar;} quar- p Guar- [ quar- | quar- | quar- | quar- | quar- | quar- [.quars j quar- | quar- |quars | quar-
ter, '} ter. ter, ter. ter. ter, | ter. :| ter. €T, ter, ter, ter.. | ter. e,
New York: K 4o o . : ;
First and seconds 4/4..... ... 3116, 00i$116. 00|$115. 40[$114, 00[§122. 75$122, 67/$122, 00/$127. 00y $147. 00/8155. 67|3155. 17($157. 50| $157. 50! $157, 50$157, 5008171, 53 - $188, 0D|3233. 00(8307, 50
No. 1 common 4/4.... .| 5855 61.00| 60.400 59.80) 63.75 62.33] 62,00/ 67,00 70.33 70.67| 70.17| 7250 72.50| 72.50] 73.17; 8R.67 114.67| 180.33{ 210,83
No. 1 common 6/4. 65,14 T1.50| 70.90(-09.50 T4.28[ 73,47 V2,000 TI.00 ,80.33| B0.67| BO.17| 82.50|  82.50| 82.50] 83,17] 95.00i- 124, 67| 190. 33| 222, 50
No. 1 commori 8/4. .oo| 67,14 76030 75.90( 74.50(-79.25| 78.67| 77.000 82.00] 8533 $6.33| 8517 87.50| 87.50 87.50! 88.17) 107.17; 134, 67| 203.67 234,17
" ﬁNo 2 OTOMON 4desrnrasasaris 56,00 86,00 35,40 84,00 37.75 37.67) 37.00| 40,000 " 43.33| 40.67| a7.17). 39.50 39.50|. 39.50! 39.50{ 43.17) . 51.33| 94.33| 11083
uffalo: . . R - c . . Lo e . )
First andseconds4,'4 cenenemes| 118,950 118, 75| 113, 15] 120, 75| 120,75 120.33; 119.00] 124,00, 144, 00| 152.67; 152 17) 16450, 15 50| 154. 50, 154.50] 168, 33]. 185, 00( 230.00) 304 50
No. 1 common 4f4... 55,57| §7.75| 57.15| B6.'75| 69,75 60.33| - 50.000 64,00|  67.33( 67.67| 67.17| 69.50[ 69.50( 69,50 70,17 82. 101, 67( 374. 00| 207, 83
No. 1 common 6/4. 62,64 69,00 68.40( £7.00] 7L.75[ 71:17| 69.501 74.50| 77.83 7& 17| 77.67| $0.00| &0.00( 80,001 80.67 92.33| 121.67| 187. 33! 219, 50
No. 1 common 8/4. 64,64| T74.00) 73, 72,00 76.75| 76.17| 74.50; 79,50 82,831 83.83| 80.07|° B5.00] &£5.00| 85.00] 85.67] 104.33| 131.67| 200,67 23117
NO, 2'COMIION 4/4, sesvnemrars 33,75 35.75| 83.15{ BL.75| 34,75 30.33) 34.00 3T.00| 4035 37.67) 84,17| 36.50{ 86.50( 36,50} .36.50] 40.50|  48.83| .9l 50| 107.83
Detroit and Grand Rapids: . : X : .
F:rstandseconds4/4 pneresane 114, 25| 114, 25( 113,40 112, 00} 120. 75! 120, 33 119 00 124,00] 144,00} 152, 67| 152.17) 154,501 154, 50| 154, 507 154, 50] 167, 00| 180, 50/228, 60[L30%, 50
No. 1 common 4/4... 56.07| 58,18[ 57,40} 56,00] 60.'75 60.3% 64.00| 67.33) 6T.67) 67.17° 69.50] 69.50| 69.50{ T0.17{ 86,00 112.17[1177. 60120783
No, 1 cominon 6/4. 62,89 69.18| 6840/ 67.00| 7175 71.00 69.00 7400 7733 77 67 TT.17| 7950 79.80| 79.50F 80.17} 0167 121.17[t187,17h219.50
No, 1 common 8/4; 64,83| 7555 75.40{ 74,00 78.75 77.330 T4.001 79.00| 82,33 83,83 82.17| 84,80( 84.50| 8450 .85:17] 103,83 131, 17)200. 50h231.17
CmNo.zeommonm.... 34.25( 34.18| 33.40/ 32.00| 35.75 35.33| 3i.00f a7.00] 4n.33[ 37.67] 84.17| 36.50( 86.50( 36.50| 36.50| 40.50] - 43 83| 39150107, 83
cagor . . .
First and seconds 4/4, 113, 75| 113.75] 113, 22] 112. 00} 120,75 119. 67| 117.00] 122.00] 142, 00| 150, 67| 150. 33| 153, 50| - 153. 50| 153. 50| 153.50| 187. 00} 183.50] 228, 17| 305, 50
No. 1 common 4/4. 55, 57| 57.75| -57.22| 56.00] .60.75 5067 57.001 62.00] 65.33| 6667 65.17| 67.60 © 67.50] 67.50| 68.17 84.00f 1I0.17{ 175, 50] 206,83
No.l.eommonﬁ,"i. 62.64| 69,00] €840 67.00] 71.75] 70. 67,001 72.00{ 75,33| 7567 75.17| 7050 77.50] 77.50| 78.17| 90.00} 119.67| 185.33} 217,50
No. 1 common 8/4. . 6464 74,00 7400| 74000 78.75 76.67) 72.00; TT.001 80,33 81.33) 80.17| 82,50 82.50| €2.50| £3.17) 102.17[ 129.67| 198.67] 220, 17
o Gli\To 2teommon-i,’4 .......... ~-. 83,75, 83.75] 83,22 32.00| 35.75 34.67) 32.00| B5.00} 38.33; 35,67 3217 84,60  34.50) 34.50| 34.50{ 38.50| 4. 89: 50} 105. 83
neinteti: il . N
I‘irstandseconds4,'4 veenans 110001 120,007 209. 40| 108. 00| 116.75| 117.00] 116.33| 121,000 141,00/ 149, 67} 149, 60l 150.50] 150; 50{.150, 50{ 150. 50| 164.32| 181.00| 225. 75 300. 00
No. 1 common 4/4... . 54,000 ~53. 52,00 56.75| 57,00|  56.33| 61.00| 64.83] -64.67] 64,00 65.50] 65 50|° 65.50{ 66.17] BL.67| 107.67| 173. 08| 203,
No. 1 common 6/4. 63.00| 67.75, 68 00| 66.67 71.00| 74,331 74,67 7L 00| 75.50! 75 50|. 75.50( - 76.17| 88.00| 117.6%| 153 08| 215 00
No. 1 common 8/4. 70,00 74.78) 75,000 72.23 76.00| 79.38( '80.33f 79.00: B0.50| 80,50\ 80.50{ . 8L 17| 100.17| 127.67| 196.42] 226, 67
6t Il:ro 2 common 4/4. 28,00 SL75 32.00).32.00| B5.00 -88.33 B5.67 3200} 33.50] 33.50| 33.50 33.50| 36.50| 44.38) 87.08
. Oul : - i SN DS I . . i
First ang saconds4,'4 seeeevers| 108.00| 108,00| 107, 40! 106, 00| 114, 75| 115. 00} 114.33] 119:00| 139,00] 147, 67| 147. 17| 14850] 148, 50| 148, 50 148.50] 163,00 180, 00| 224.33 29&33
No. | comeon 4{4.... ..., 54, 56.50( 58.35 56.00] 60.75| 61,001 56.33| 50.00[ 62.33 6267 62.17) 63.50] 63,50 63,50\ 64.17| 80.33| 106.07) 171.67) 201,83
No. 1 common 6/4...e-ceen.... 63.14 69.50( 68.90| 67.50( 72.28| 72.50| 66.83 69:00] 72.33( 72.67] 72.17) 73,501 - 73.50| 73.80( 74.17| 86.33| 116.17| 181.50] 213. 50
No. 1 gommon 8fd............. 64,14 ¥3.50) v2.75| 7L.O0 75,75 75.00f 7L.00| 74.00|. T7.33| 78.33( 7717 ¥8.50I 78.50| 78.50 79.17| 9% 501 126.17) 194,83) 225 17
K Nogcommon#. ceeen 30:00; 80.00) 20.40 28.00, 3L.75 32.00| 30.67| 32.00{ 35.33, 32.67 20.17) 30.50; 30.60| 30.50| :80.50| 34.83| ~43.33( 86.67| 101.58
ansas Cit . : . B N A - '
Firsg and seconds 4/4 100,001 100, 99.401 98, 00( 106, 75) 107, 00| 109, 00| 115.00| 135,00 143, 67| 143..17]°143150; 143, 50| 143. 50| 143. 50| 157,33 174, co| 224, 33| 301, 50
No. 1 common 4/4. 48.00) 49.50( 48,00 47.50) b2.25| 52.50! 50.83] 55.00| 58.331 5867 B8.17). 58.50] 58.50[: 58, 50| 59.17| T4 67| .100.87| 171,67 204. 28
No. 1 common 6/ 52,00 57.C0| 56.40(- 55.00] " 59.75| 60.007 60.00i 65 00| ~ 68.33 68.67| 68.17|.68.50) 68.50( 68:50(;69.17| .80.33| 109.67| 181 23] 215. 50
No. 1 common 8/ 54,001 *62,00; 61,40} 60,00 84.75 65.00 6500 70.00[ -73.33| 74.33| 73.17| :73.50| © 73:50 73,50 7417 '92.50| 110.e7| 104, 67| 22617
No, 2 commaon 4/4.. 25.00; 25.00] 24,40/ 23.00| 26.75 27.00( 2567, 28,000 31.33| 28.87] 25.17). 25.50 25.50| .25.50] 25, 20.17| 87.33 85.67) 10483

A

1 Grand Rapids-only.
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Fia. |.—STEAMING PITS FOR WALNUT LUMBER,.

In the foreground the lumber is piled in one of the compartments preparatory to being covered
and steamed. The other compartments are filled with lumber, except at the extreme right in
the background, where the steamed lumber has just been lifted out.

— T B ] = : : S

F1G. 2—WASTE WALNUT, SUITABLE FOR MANUFACTURE INTO SMALL ARTICLES,
BUT GENERALLY USED FOR FUEL.
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TasLk 14.-—Average wholesale prices per 1,000 bourd feet. of different cabinet
. woods for different years and quarter YEurs, based on J;/#-mch No z comxmtm
grade of Chicago. i

82 $TRE 23I2 nIB] 2838

Yeas. B L “Walnut. | Rod gan. | '\Vh:;}gig.ak. Ism;h
..................................................... $55. 57 $26.18 $33.11 $25.
....................... 57.75 24,917 37 28,
....................... 57.22 C 22,40 34, 60 26,
....................... 21.71 32.33 23,
.................... 6_0 75 ) 26.38 35,12 219,

" First, quarter. .. uve. i FEPT 50671 - 80.00 | 8567 - 80,
Second quarter-....... 57.00 . 33.67 . 3167 37
Third quarter......... 62,00 38.00 40. 33 ).
Founh quarter._.. e 65.33 37.87 37.00 39,
First L1 o O 65.67 35001 . 40.93 .36,
Second quarter... Lol 8517 |- - 3967 4L 83 38.
Third Quarter. . .. ocovoooiiaianann vas|. . BL50 42.50 . 46,67 40,
Fourt,h quarter... L 6.5 41,830 4667 40.
Birst quarter. .. 1o o e “67.50 -40.67 46,61 38,
Seeond quarier .| . eB17T] - 45,00 5L 00 37.
Third {uarter.: 73.00 728 48,
Fourth quarter 110,17 90. 50 85. 87 . 58
Farst uartez' 175, 50 157,17 133. 00 s 118,
Secon: quarter 205, 83 156, 33 153, 8 148,

METHODS AND COST OF LOGGING

Because of the scattered growth methods of loggmg Wainut timber.
dlifer from’ those. employed , for timber found in large quantities.
Walnut is often eut- by the owner and hauled to. the railroad ; some-
times. it is cut and hauled by a local representative of the mlll pur-
¢hasing it or by the 1ndependent buyer with. his own teams or truck..

Haulm«r logs by large automobile trucks long distances: to thé rail-, -

road or mill is becoming quite a common practice: TLargs mills -
sometimes employ a regular corps of logging crews, trucks, and
tearns, which cover different walnut areas systema.tlcally, plckmg up
all available walnut timber as they go. During the war some’firms
‘coveréd the ground very thoroughly; at first’ they gent out men to
locate suitable timber, then they sent, buyers to purchase it, and later |
they sent cutters, teains, and trucks to fell it and load it at"the
railroad or to haul it to the mill if that was not too far distant. Some
firms that do’ thelr own loggmg have: trucks specmlly equipped with
eables and wmdlass with. which- logs. may be dragged out of steep
gullles and other dlﬁicult places and loaded. Three hundred board
feet of average- -sized logs weigh about 2, 500 pounds and are consid-
ered ‘a large Wagonload A motor truck should carry up to four
times that amount and make much more. -frequent trips. :

'As walniut sphts somewhat easﬂ*y it1s necessary to exércise unusual
care in felhng the tree, especially if there is'a- la,rge crotch, for the
split: may ¢éxtend ‘a long distance’ below the fork ‘into the 1arge trunk
and cause’ oon51derable loss ' -
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The ‘cost of Iocrgmg walnut is higher: than that of- logging other
”specms ‘bechtise it is often a case of picking up a few trées or only one
on a farm. The cost also varies greatly with the amount of timber
in any one Jocality. West of the Mississippi, where there are com--
paratively good stands and the best timber has not been removed,
the trees can be felled and sawed 1nto logs for $2 to $5 a thousand
‘board feet, log scale. In the East Where the trees are much scat-
‘tered, this éost may run as high as $8 or $10-a thousand: Digging
up stumps is expensive. It rrenerally takes a crew of five men to
dig up and dress an average of two stumps a-day.

“The cost of hauling to the railroad varies greatly with the length
‘of haul, the character of the country, the eondition of the roads, and
the equipment. used. With a team and fairly good hauling 'condi~
tions it generally costs $15 to $30 a thousand board feet for a
5 to 10 mile haul, or at the rate of $3-a mile. - A general average
“would probably be about $20 a thousand for a 7 to 8 mile haul.

' If the timber is much scattered and the couniry rough, the cost
-will amount to $4 a theusand -for a Mile.- A team can usnally make
but one trip a day, hauling about 300 board feet of logs for 10 miles
over fair roads. ‘A large automobile logging truck generally makes
two round tripsa day, carrying about 1,000 feet over s 20-milé haul.
‘On 'this basis the truck will do 12 times as much work as one team
“The cost of trucking depends to-a very large extent uponr the nvest-
‘ment and expense of upkeep, and will Vai'y greatly with the equip-
‘ment used. The cost of loading logs on’ cars is generally ﬁfrured at
-$2 25 to $2 50 a thousand board feet :

WASTE.

Wa.lnut logs are utilized very closely. for Tumber. Material com-
‘ mg “under the head of waste consists of saw kerf or sawdust, slabs
.and edgmgs very low-grade and defective Iumber, and relatwely
clear pieces of small dimension. The waste caused by the saw kerf
may. be reduced to a minimum by using a band saw instead of 'a
_clrcular saw, A timber so valuable a,nd so searce- as walnut should
g-nof. be sawed with a cireular saw, and, because less waste results,
~small sawmills often ship their walnut Iogs to a Iarge mill that has
8, band saw. The sawdust is generally used for fuel, Tt is used also,

instead of hlckory, to a_considerable extent for Smokmg meats and,
Wlth the exceptlon of hmkory, is said to be the best wood. a,vaﬂable
for the, purpose Larfre packmg houses use great quantltles of Walnut
*sawdust in this way, 1 but the demand seems to be very smell in com-
parison. Wlth the. supply avaﬂable Sawmlll -operabors have en-
deavored to find other uses for Walnut sawdust, such as for sweep-
ting compounds. The dark color of Wa,lnut seems- to brmg it into
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disfavor.for this use, probably because of the mistaken idea that the
dark sawdust is not ‘clean.. Slabs-and edgings are useful only for
fuel .and are generally burned in the steam boilers. At some mills
located near large cities a-good trade has been started up in walnut
cordwood.. This. waste, together with pieces teo low in grade or
too small in size to be merchantable, is usually sold by the wagonlead
for about $1.25 or-$1.50 a load, which is eqmvalent to about $3.50 &
eord. Much very low-grade and defective lumber that is marketable
‘in- normal times has mot beem salable because of the large ac-
cumulations made during the war. This class of material may be
in demand for cheap and low-griade lumber when such. stocks become
less plentiful. . A-vast quantity of small sound portions of walnut
accumulated in the process of manufacturing. gunstock blanks from
the flitch, and. from these portions many clear pieces may be. cut.

Some of this stock has been disposed of to manufacturers of such

small novelties as air rifles, but the market is Jimited, and imménse
piles of this material must be used for fuel.: (Pl IV, fig..2.)... -
- . Some mills convert their low-grade and: small-dimension material
into' dimension stock. ' This, however,:does not seem to be generally
successful with walnut, on aceount of the large number of sizes de-
manded; and these can niot be. produced without -considerable waste.
Manufacturers complain. that for carefully manufactured clear stock
they receive much less than for No. 1 common lumber; -whereas they
should receive a price equal to-that of the firsts and.seconds grade.
Factory managers claim, on the othex hand; that much waste in-the

use of -dimension stock s eaused by too close-cutting to:the finished

size, by warping and checking, and by the presence of serious defects

which can pot be-cut out. Theoretically, the manufacture of low- -

grade material into dimension sizes should be a:success economlcally,
provided the sizes are made to meet factory requirements. (Thus, be-
fore the war, o chair factery would purchase No. 1 commen bl'ackn
walnut lumber' for, say, $65 & thousand, kiln-dry it for approximately
$6,.and cut it up-at a eost of $10 t6 $15 a thousand, making a total
cost of about $83. - Since the average waste in manufacture amounts
t0 about 25 per cent, the original thousand boird feet would be re-
duced to about 750 board feet. - This would make the material cost
11 cents a board foot, of $110 a thousand, after it had been seasoned
and cub up. It would seem.:that a good grade of dimension material

should bring a-price by the thousand board feet at least equal to the

_price which high-grade lumber 'would-bring. As a matter of -faet,
" managers of many furniture factories:prefer to.buy thé lumber and
cut their diménsion sizes from it, fot they have a large number of
- different--designs which. change: from 'year fo. year, and they might
suffer. much waste in buying dimension sizes. ‘Therefore, the lumber
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manufacturer generally cuts dimension material merely to use his
low-grade lumber.and get-a return from stotk which is diffieult to

market. There has been and still is a wide range in selling prices for .
dimension material. A-price as low as $30 a thousand board feet,

before the war, was reported for small eclear stock cut from-No: 2

common, and as high as $80 for chair stock cut from waste. Differ-
ences in price depend to a large degree on the guality of the stock.
Notwithstanding the many .objections to the use of dimension ma-
terial, its manufacture in standard sizes in large quantity is success-
fully. carried on. Dimension stock should be clear of defects and
first class in every way. Kiln-dried or thoroughly air-dried stock is
much more satisfactory than green or.partially seasoned material.
Low prices and lack of demand for dimension materials are, in large-
part, the result of the manufacture of 1mproperly seasoned, scant_
and -defective stock.: -

“Walnut-lumber manufacturers now often reeut such 10W gra,de'
lumber as No. 2 common, for which there is a relatively small de-
mand, into smaller, less-defective pieces, which are classed in a
higher standard lumber grade or may be sold as a special grade of
stock that is narrow or short or both narrow and short. This
remanufacture is generally applied to the lower grades of 4/4, 6/4,
and 8/4, and to a considerable extent is taking the place of dimen-
ston manufacture.  This method is advantageous in that the fac-
tories may saw their required pieces from -this material, and the
waste that might result from the purchase and use of dimension’
stock is often avoided. - Some lumber manufacturers are disposing
of their low-grade walnut by rumning factories in connection with
their sawmills, in which they utilize the small sizes of material in
making: such products as phonograph cabinets and various kinds of
boxes and noveltles .

VENEER.

. Because it is.so easily worked with tools, walnut is an excellent
-wood for manufacture into veneer. = The pleasing appearance due to’
its good ¢olor, the different figured effects and the variety of tones

and patterns which can be obtained from different logs, and its ex-
cellent finishing qualities combine to. make it one of the most satis-
factory native woods for fine cabinet veneer. The best-growth logs
are generally sound, well rounded in cross section, straight; and with-
Litele taper. Our Wlld cherry is also.a good cabinet veneer wood,
but it-lacks the figure of walnut, and even the Liest timber generally
has many small defects. Walnut mahogany, and cherry -are said
to be-the most satisfactory cabmet woods for making sliced veneer,
because they are s0.easily cut with the venéer . knife  and make a
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smooth sheet without splintering. ~Moreover, the veneer warps very
little in drying, glues very satisfactorily, and after it is made into
panels does not shrink or swell excesswely under varymg mmsture
conditlons. - :

PRODUCTION

Data on the output of walnut in’ the form of veneer are: avaﬂa,ble-

- from reports ‘of the Census Bureau for the years 1904 to 1911, in--
clusive. ‘The amounts of ‘walnut logs used in different years are
given in Table 15, and also the cost of the logs per thousand board-
feet, log scale; Where reported. - Approximately 95 per cent of the
total amount for the years 1906 to 1909 was used for rotary veneer.
Reports for those years are given by States and are shown in
Table 16. : S

TABLE 15 —Walnut used in different years in the manufecture of wwer; ffrom .
reports by | tke Burewu of the Census.

ety

Thousands st
f d |

. . Cost per .
Yoar. I : of hoar 1,ooo'b%ard
_ ) {eet, log feet.

. | scale : -

T T!us ﬁgure was obtamed by usmg an avers.ge convert:gog iactor of 12 square feet ofveneer 1o each board
Eloot .;og' sgale; derived from reports for the years 1905-1 25 reports for 1804 were only .on veliesk pro-
uced.

TABLE 16. »»Amounts of wwiﬂwt Togs. consumed in the prroductwn of veneer,: by'
States, for differest years, in thousands of board feet, log scale

State. . 1966 1607 1908 - 1909

Califormig. oo oa . oo i i e SN R -, 3 2
Delaware - 10
Tlinois. «
Indzana

Recent reports obtqmed from’ pra,ctlcally all of the Iarrre' maﬁu;-‘
facturers of walnut veneer in the United States show a consump-
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tion of -3,296,000 board. feet, log scale, .of logs in 1917, with & pre~
~ duction of 64,654,000 square feet of veneer, and an estimated -con-
sumption -of about 5,615,000 board feet of logs in-191%, with a pro-
duction of about 111,200,000 square feet of veneer. These fizures
are given by States in Table 17. About 50 per cent of the total
amount is straight sliced and the other 50 per cent is about equally
divided between rotary proper and. stay-log rotary. . Of the total
amount of veneer produced, approximately one-half is plain and one-
half figured. During 1918 the cutting of walnut. veneer, except
highly figured stock from cross-grained. wood, was. prohibited by
the War Department. Near the close of the year the cutting of
walnut veneer was resumed; and the great demand that arose because
of depleted. stocks, together with the large supply of walout. logs on
hand that had been purchased to fulfill Government war orders, ae-
counts for the marked increase in productionr shown for 1919. Iii‘is
also estimated that the 1920 walnut veneer production will be in ex-
cess of 100,000,000 square feet. The increase in'the production of
“veneer in recent years is greater than the log-consumption figures in-
- dicate, for the amount of veneer obtained now is mueh greater from
“the same number of feet, log scale, largely because of the cutting of
thinner veneer. - For instance, in 1906, from 5,121,000 board feet of
logs, 67,184,000 square feet of veneer was produced or 13 square feet
of veneer 1o 1 board foot of log; but in 1917 and 1919 the ratio of
square feet of veneer to board feet of logs, log scale, was about 20to 1.
The estimated 1919 production was nearly deuble the reported pro-
duction of 1906, and the estimated log consumption of 1919 was only
about 9 per cent greater than the reported consumption of 1906. '

I.‘.A.Bm 17 —Admownts of walnui logs consumed in the production of veneer for
: 191’?’ and estimuted conswmpiion in 1919, by smm .

.‘:.l‘housa.ndsof

. * board feet.

States. .

1917 | - 1919
1,200 2, 250
784 650
196 | 835
636 1,139
RRTEERY 481 756
' Toa.l., T8,208¢ . 5_,615

o MANUFACTORE, . o
Walnut veneer is produced almost‘al_together by: -sli_c'i-hg-, butsma}l

-amounts are still sawed for special purposes. Sliced veneer is made

by two processes—the rotary racthod in which the timber is rotated

S
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agamst the Jnife, and the stra,lght slice method in which the tunber
moves in-a straight line. '

- Notary-cut process —Thxs pmoess ‘hag: been wused extenswely for :
mak*ng veneer. It is still the method in most common use, for it
has the advantage of a low cost of production.

- Walnut veneer logs are sawed into- the. lengths requlred for the
veneer that is to be cut. These sections are put in hot. water, gen-
erally over night; hard material may require a night and a day, or
even tWo-nights.and a day.. Each log section is then taken out and,
aftef the bark is removed, revolved in the rotary machine, which is
constructed like a lathe. The knife is constantly advanced, the ad-
vance for each revolution of the log corresponding to the thickness
~of the veneer. The veneer is usually torn off where a defect occurs,
often at each revolution. Logs may be sliced down to a diameter of
6 to 8.inches, depending on the machine. Some specially constructed
machines: cut down to a diameter as smaﬂ as 4 ipches, .The ﬁgme
in this veneer is made by ‘the growth rings, and, since the slicing is
done in the direction of these rings, a. veneer with- a ]arge coarse .
figure is the result. Hence only the lowest grade of logs. Is cut in
this manner. - Moreover, a conmderable part, of the heartwood and
usually: the most valuable part, is Wasbed in the-core. . If the center
- of the log is defectwe, there is some advmtage in. shclng by the
straight rotary process. - -

A variation of the rotary i is the half round process, by whzch the_ ‘
log .is set somewhat off the center, and veneer is.cut only part way
_around the log. This method is most commonly used with small logs
in which there is & small amount of heartwood. . The veneer may be
sliced from the heartwood in this way, ‘Wwhereas by. the stra,lght rotary ‘
process little or no veneer can be obtained from the ‘heartwood of
small logs. If they are. trlmmed successive sheets may be ‘matched

up for panel work. After the shcmoP of two sides of the log, the
rest may be straight sliced and will yleld quartered stock prowded.
the central portion of the log-is not defective. If the log is no¢
suﬂielently clear for veneer, it may be made into dimensmn stock. -
 The stay-log rotary process, 1S 'a development from the rotary
method proper, and is now very largely used for walnut. In this
process & heavy- flat plate is set off center, at a distance Of about_ 1
foot, to which the timber fo be shiced is fastened The walnut block
to be sliced is in the form of a half-log, genera,lly called » flitch, and
the. sapwood is. largely trimmed off (PL YV, ﬁg 1). . . Holes are then
bored in this fiitch to- correspond with those in the pla.te, to, which
it is to be. fastened Wlth stay bolis. By this method the heartwood,
" which must be thrown away in:the core in the stra1ght rotary method
may be more closely utilized. -
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- Bome manufacturers cut from the “sap ” side, the outside of the
log (Pl. V, fig. 2), and others cut from the “heart” side or center
of the log.. Those who cut by the latter method do so in order-to
get wide heartwood stock that is at least partly quartered, - Fhis adds
to its attractiveness, particularly if there is a figure in it, . More of
the quartered stock may thus be obtained with less waste than by
- the straight-slice method: It is true, as manufacturers claim who cut
from the “sap ” side of such flitehes, that by slicing from the flat
~ heartwood side there is considerable waste in working down to .the
curved surface from which a.continuous sheet may be obtained.
Moreover, since knots are more numerous near the center of walnut
logs, the “heart ” side is more likely to be defective.. On the other
hand, if the center of the log is clear, eonsiderable valuable heart-
wood is wasted in.the “ dog board ? when the slicing is done from
the’sapwood side. " Although the thicknéss of the sapwood must first
be trimimed off, and after that some narrow sheets of heartwood -are
cut, this method makes pessible the production-of wider sheets of
- heartwood :-than are obtained by cutting from-the heartwood -side:
If the cutting is from the outside, the figure is somewhat coarse; as
in the rotary method proper, but slicing from the “heart” side ¢nts
across the growth rings and gives a striped effect. - In stay-log slic:
ing the flitch is sliced down to s thickness of about 3 mches, the piece
that is left being called the “dog board.” If the veneer is cut from
the heartwood ‘side, the last sheets are nearly all sapwood. - '

Rotary machines are generally made to take a log as-long as 8 to
10 feet. - Stump or “butt” wood is sliced by the rotary stay-log
_ process, veneer being cut from the outside of the log. This is for
the reason that the figure in “butt ” wood runs with the outer sur-
face of the wood. These stumps or butts are cut in half, because they
can be more conveniently handled in this form. ..

Strmgﬁt-slzce process—In this method the timiber, Whlch i firgt
soaked, as in the rotary method, is' pushed vertically against the
knife: w1th however, a shghtly obhque motion from end to end.
The log lengths are usually cut in half lengthwme and prepared as in
the stay-log rotary process. “The cut.is then made from the heart-
wood side. " Quartered stock is; of course, obtained only near the
center of the log. The coarser figure is soon reached, particularly in
the middle of the sheets. The panel maker generally trims off the
outside striped vencer from the central coarse figure and keeps the
two separate fordifferent uses. - Verylarge logs aresawed lerigthvwisé
in quarters, in order to get inore of the quarbered veneer stock -For
quartering, logs should be at least 24 inches in-diameter at the small
e;nd . Logs are also prepared forstraight slicing, by squaring them,



Bul, 909, U, S, Dept. of Agriculture. PLATE V.

Fig. |.—WALNUT HALF Loags, WHICH HAVE BEEN PREPARED FOR ROTARY
STAY-LOG SLICING BY TRIMMING OFF THE GREATER PART OF THE SAP-

WwooD.
At the butt end they are entirely heartwood.

Fig. 2—A WALNUT HALF Log BEING SLICED FROM THE SAPWOOD SIDE BY
THE ROTARY STAY-LOG PROCESS.
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Fia. I.—A PIEGE OF PLAIN WALNUT VENEER OBTAINED BY STRAIGHT SLICING
OR THE STAY-LOG ROTARY PROCESS FROM THE SAPWOOD SIDE.

FiG. 2—PLAIN ROTARY VENEER.
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and this removes mast of the sapwopd Thc smaller loo"s are handled
advantageously in this way.

If there is sapwood on the edges of the veneer sheets 1t is tnmmed
off with the exception of about 1 inch. During the cutting -of the
sheets, the vencer from each log is piled and kept by itself, and in the
- ‘same order -gs it came from the-log: . In selling:this veneer, about
four samples are taken from the veneer sheets from each log 3 n d1ffer—
enb parts of the pile. -

. 8vecial dimension veneer is st"alght sliced from clear blocks sawed

{rom thé.log.” These blocks are usually 4 to §:inches thick, 1 foot
wide, and 23 to 6 feet long, and may be sliced down to a-thickness of
three-fourths inch, This procedure involvées much less slicing, and
the sheets obtained are practically clear of defects. The method is-
not largely used, however, and is, on the whole, adapted to making
plain veneer only, becanse the panel maker must choose and match his
figured stock from large sheets of veneer. -In the usval straight-slice
process the. flitch is so clamped-in the machine that it may be -cut
down to a thickness of about 2 inches: Most slicers are made to take
flitches as long as 10 to 12 feet. - The longest slicer will take a-flitch
about 16 feet in length. - These machines for cutting cabinet-wood
veneers are built very heavy, in érder that a:smooth, clean cut of
uniform thickness may be made. : : :

- Sowed veneer—Little sawed walnut veheer is- manultactured It
is claimed that the sawed veneer. is of a higher grade ihan the
sliced. - Inr the manufacture of sawed veneer the log is-squared, and
long sheets, usually one-twentieth ‘inch in thickness, are sawed from:

it -with a finetoothed saw. :Highly figured stock, including. “butt ” )

wood, is alsosawed for veneers. I-Iigh~gmde sawed walnut véneer-_is
used prmc1pally in Pullman cars.  The highest grade is used in
private railway cars. The plain veneer is used mairly for door stiles,
rail stock, and table tops. This veneer is generally about one-six-
teenth. to one-eighth inch thick, and is used because of the greater
wear to which such stock is subgected

Byrls—Walnut burls are made into veneer by special methods of
handling that depend on the size and form of burl, the quahtv of
wood, and the kind of figure. The burl is' first cut mto geveral pleces
as an apple is cut, and may- then be made into veneer by sawing,
straight slicing, or rotary shicing. The kind of product a,nd ite value,
depend very largely upon the way in'which it is handled. To get the
miost 6ut of a4 burl requires much care and experience. '

Thickness of weneer——The most common thickness for walnut
veneer at the present time 1s-one twenty-eighth inch. Some firms use
-one-thirtieth inch, and thus make more veneer from a given quantlty

7434°—20~—4+3 -
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6f wood. Such highly figured pieces as burls are usually- catione:
thirtieth inch thick. - There seems to be a tendeney on the part of
panel makers to use thicker veneer of about one-twentieth inch.’
Although this veneer costs more, the makers figure that it is' more
profitable in the end; for with the thicker veneer almost ne wasts
resuits from the rejection of panels that have been sanded through.

~ Furthermore, the panels may be sanded more rapidly, and: this-is. a

" particular advantage on account of the present high cost, of labor.
One-twentieth inch was formerly the common thickness for sliced
veneer, but the thickness has been reduced, as walnut has become mors
gearce and higher in price. Sawed walnut veneer is usnaily ome-
eighth or one-sixteenth inch thick. Figured stock is usually sawed
one-sixteenth inch thick.

Yield by different methods.—Exact data; are difficult to obtain on
the yield of veneer from logs of different sizes, because the different
processes are varied to suit each log. -Moreover, there are wide dif-
ferences in the quality of different logs.” Average yields may be
calculated, however, from. practically clear logs, with deductions of
the average amount of waste in that part of the log from which, in
commercial practice, merchantable veneer is produced, Table 18
gives in terms of veneer one twenty-eighth inch thick the caleulated
volumes to the linear foot of logs of different diameters. Table 19
gives the average thickness of snpwood and diameter of heartwood
for logs of different diameters. In the calculations of yield, a larger
allowance for sapwood is made than is shown in this table, for the
reason that the sapwood is often of irregular thickness and therefore
a greater waste is caused th:m the actaal thmkness of qapwood in-
dicates. - x : -

TABLE 18 —Theoretical volumes, i terms of one ttbem‘y ezghth mch veneer, of
loys of diffcrent dHameters, per Imear foot of log.

Diameter log {inches). qu-eglé’e#” Diamster log (inches).

264 | 22

310 [ 23... - 969
359 1l 22 1,056
2| 2577 1,145
459 || ... 1,239
530 || 87 1,336
594 |/ 3800 14T
8621 207" 1,541
723 | 3000 ?
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TaABLE 19--A‘U@'F’CBQG avidih cof  supwoed. end digwmcter of heurtwood, o,f walnul
e . logs of daﬁ‘e’rcﬂt dmmsters

- : DR s

P 13 : . T Bingle : )
Dismeter insidébark. | -widt Eéﬁgfgr Dismeter inside bark, Wi%}h of I;%%g:}fr
. sep.” g “| . sep :
A Imhes 1. - Tnches. In es. Inches.
0.8 4.1 L6 15.8
S8y - X L7 18.6
Pl 8.2 1.7, 17.8
S Ls 18.4
1.0 C 80 1.8 10, 4
I REIRE »:4 L8 204
.2, 9.4 1.9 21.2
L2 - 10.6 S 1B 222
SRR TR 1.9 2.2
174 1920 .20 24,0
" 13,20 2.0 25.0
L5~ 140 2.0 2.0
25 15.Q

If the stra,lrfht rotary process is employed manufacturers generally
find that there ‘is; on the average; about 20 per cent of waste, not
countmg the core. and.the sapwood. Flgurmg the core at. 6. Jnches
in diameter for an average log of, ‘18 inches in diameter, because
rotary logs generally run small, and figuring 2 inches as the thick- -
ness of the sapwood, the entire log e(mtcuns 359 square feet of veneer
to:the Linear foot.of log, inside the sapwood, less 66 square feet in
. the core, which is generally censidered waste, thus 1ea.vmg 253 square '
feet fo the hnear foqt’“ 1120 per cent ‘waste in slicing is deducted,
. '-‘-'the lmear foot. As

of one twenty—elghth mch heartwood Veneer- cut from the sapwood
side, and about 2892 square feot cub from the heartwood side, allowing
for & 8-inch “ dog board” and the waste in cutting down to get a
sufficiently wide.sheet of heartwood venesr. Flg“ure 7 shows the
cross-sectional ares from which merchantable veneer is generaily
cut by the two processes Manufacturers calculate that there is a
10 per cent waste in the portwn from which merchantable veneer is
cut. If this 10 per cent is deducted;'a balance is left of 246 and 254
square feet, respectively, in cuttmg from the sapwood and heart-
wood sides.

. As there are 12} board feet, log scale, for each foot in length in
the half log referfed to above, this makes a yield of approximately
90 square feet of veneer for each board foot, log scale. This figure
corresponds with the general average of 20- obtamed from reports of .
. veneer manufacturers
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- Because there is a somewhat greater waste in cutting from the”
sapwood side on account of the “dog board” being all heartwood,

o}

=N

. SRy

Fia. T—Dligrammatic cross sections.of two walnut half logs showing how the veaeer iz
sliced by the stdy-log rotary process irom the sapwood:side {above) and heartwood_ side .
(below). In both sketches the portion above the upper curved line is trimmed off before
a sheet of merchantable size iz obtained That below the lower eurved line iz the dog.’

© “-board. . The part below the ddg board in tke lower skeich.-is trimmed off to. sécure a face

for attaching the log to the veneer maching.

the yieid from clear flitches will be on the avérage somewhat less
than it is when the cutting is from the heartwood side. If the heart-
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wood is defective the yleld rhight be made greatel by cut:tmg from
the sapweod. side.

In the stralght slice process the prmmpal waste is' in squarma the
log lenoths ‘and in the “ dog board.” A 20-inch log may be taken
to illustrate the .,trawht slice method: bquarmg this to 14 inches
'will remove nearly all 'of a 2-inch rim of “sap?” and éut down to a
heartwood face of about g mches in width. If allowance is made
for a. 10 per cenit waste, a5 in stay log rotary, a possfble yield is given
of 353 square feet of veneer to the linear foot of log, after & 2-inch
“dog board” is deducted. As there are 16 board feet log scale, to
the linear foot in a 20-inch log, cach log-scale foot will yield about
92 square feet of veneer. The figure generally given by firms that
malke straight-sliced veneer almost exclusively is 20 square feet to
the board foot, log scale. The small amount of sapwood that was
not removed in squaring t,he tlmber probably accounts for the differ-
ence in these ﬁgures

1f it is cut in halves for shcmg, the Tog 15 1ot squared. The Sap-

" wood is largely trimmed off, and the back, or outside, of the log is :

trimmed down to.a flat surface in order that thé half log may be
held in the veneer slicer. As therg is a little less heartwood trimmed
off by this method, the yield in veneer will be shﬂ’hﬂy greater
Although there are two « ¢ dog boards ” to a log if the half log is used,
each one is thinzer. than the “ dog’ board ? from-the entire log.  *.
. The yield to the board foot of log does not, therefore, differ greatly
in the three. different processes——stralght rotary, stay-log rotary, and
stra.mht shce—-the -general. average. of 20 Square feet of veneer to
each board foot of log applymg very closely in each case.’ TR
If dlmensmn walnut veneer 1s made from sma,ll clear pleces only‘
about 15 square feet of Veneer is obta,med to-one board. foot, log scale,
of the logs from which.the clear pieces were.cus. . Asa matter of fs.ct
2 clear block 1 foot by 6 feet by 6 1nches, contammg 36 board feet
which is-equivalent to about 30 board feet, log scale, will yield about
880 square feet of veneer, or 29 square feet to each board foot, log
scale, in addition to a three~f0urths~1nch “ dog board.” TherefOre
only about one hoard foot of the clear piece is required fo produce
the same amount of veneer as may be obtained from 2 board feet cal-
culated on the basis of the entire log: that is, only about. one-half of
the log is used for the small clear blocks. = The remainder of the log
not used in producing the clear pieces may be utilized for lumber.and
dimension material. Furthermore, logs of lower grade may be- used
than are required in malking the larger sized veneers.
- Dimension veneer, cut to. the size requlred by factories; is Often
obtained from vencer made by the rotary process. This plan:in;
volves much trimming of the veneer, but it makes unnecessary the
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shipping of a great deal of stock which would not be adapted to the
- needs of the purchaser.

Of sawed veneer the yield is about half what 1t Would be in
straight sliced, becanse the saw kerf is about the thickness of the
veneer sheet. Thus, a 20-inch log with an equwalent volume to the
_ linear foot of 524 square feet of veneer one-twentieth inch thick,
after it is squared, and 10 per cent is deducted for waste in the sheets
and in the “ dog board,” yields 126 square feet of veneer to the linear
foot. This makes only about 8 square feet of vencer to the board
foot of log..

. Hinds of verneer. —Walnut veneer is generally termed plain, striped,
or figured, although there are no hard and fast lines of chstmctxon
separating the three kinds.

Plain veneer is without stripe or figure. = It is produced’ mamly
by. the rotary method, but some of it is made by straight slicing from
the log in the tangentml direction. (Pl VI, fig. 1.) The veneer .
produced by the straight rotary process is generaliy plain. In forest-
growth timber in which the annual rings are not very distinct the
straight rotary method gives a coarse effect to the veneer, and in
open-growth timber the more distinet growth rings give a  still
coarser effect, producing a very “wild” design. (Pl VI, fig. 2.)
Plain veneer is also produced by the stay—low rotary process. If
cutting is from the sapwood side, the effect is somewhat similar to
that produc:ed by the rotary précess, but some striped effect is ob-
tained, especially toward the center of the log. If cutting is from
the heartwood gide, the striped effect is obtained at first, the veneer
becommg plain in the middle, and entirely plain before the flitch
is sliced down to the “dog board ”?  Plain veneer is also produced
by straight slicing near the outside of the log.

In strlped veneer the lines caused by the growth rings are fairly

Stra.lght This effect is produced both by straight shcmg ‘and the
_rotary stay-log method. The veneer straight sliced from near the
lcenter of the log has the most d1stmctly striped effect, especially if
the veneer ig from an open-growth tree in which dark and light lines
“alternate. These stripes are sometimes so marked that the veneer
‘ resembles that made from Circassian walnut. TIn straight slicing
. the stripes become breader as the sheets are cuf at a greater distance
. from the center and the striped effect is not so pronounced. -
i* Striped veneer is produced by the stay-log methed when the cut-
'ting is from the heartwood side. Near the center of the log a quar-
‘tered effect is produced. (PL VII, fig. 1.) At a short distance from
the center striped veneer is obtained along either edge of the strip.
* Slicing from the outside of the log gives a striped effect to the
" middle part of the sheets cut near the center of the log.
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Figured veneer is cut from curly or highly figured wood. - Walnut
veneer cut on the quarter either by the straight-slice or stay- log rotary
process shows a striped and cross-figured effect if the grain is wavy
or curly. (Pl VII, ﬁg 2.) . This waviness of grain is not brought
out so well if the cut is made tangentially. In figured stumps or
“butt ” wood the curl is along the surface of the trunk; and the cross-
figured effect is here obtained by shcmg along the surface (Pls:
VIII and IX.) '

Highly. ﬁgured veneer cub from burls, crotches, anid: stumps has a
great variety of figure. (Pl X, figs. 1 and 2.) - Burls are particu-
larly highly figured with islets and bird’s-eye effects.” Burls from
very old trees often have a mottled appearance on a glossy dark
groundwork, ranging from almost jet black to lighter shades of brown
or chocolate color.  This gives them an extravagant value. Such
highly figured veneer is sometlmes marketed under the. ‘Dames of
“ French burl” and “ Clircassian walnut.” o : :

Prices of veneer~The prices given in Table 20 prevaﬂed in the
summer of 1919 for different kinds of walnut veneer. There-is con-
siderable range in price within some classes because the veneer: 1tse1f

* differs greatly in quallty and figure.

b

_ ' TABLE 20.
Sap and defeetive .o S —----cents. per squaxe foot__ $to %
Plain rotary-__-  ______ s R et 3 to.1
Straight sliced, plain "0 1 "7L . } Ao 1 to 13
Siraight sliced, cross figured___ _do____’ 1; to 23
Highly fighved -(incfuding stump woaod). Lo doiolB o 20
Burl wood. ' — : ' C__-dol___*§ to 30

Some’ manufacturers who' turn out hlgh grades of walnut’ veneer
got an average of 2% cents a square foot for their product, The aver-
age value, derlved_ from reports to the census for 1904, was $14.70 a
thousand square feet, or nearly 1 cents a square foot.

< GRADES AND PRICES OF VENEER IOGS.

Walnut is 2 tnnber so variable in quality that veneer malkers ﬁnd
it difficilt to draw up any hard-and-fast rules thet will indicate
the value of any partlcular log. They take the view that each log
must be judged on its own peculiar merits, with reference to its
size, the amount of sapwood, the straightness and form of log, the
number, size, and position of defects, and, particularly, the klnd and
amount of figure in each log. .

Veneer manufacturers do not generally publish any prlces for
their 100'5, for they claum that’ the puces depend on the quahty of

(-1
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each log and the general run. of the lot. “The company’s log buyer
ustiglly proposesa’ Iump sum afterhe has gone over the logs carefully.

Some veneer companies buy-both plain and figured logs and saw
the plain ones into lumber. Others buy only ﬁgured logs. - Most
firms will take logs that are at least fairly-clear and 16 mches and
over in'diameter at the small -end, o as'small as 14 inches if-there
is a sufficiently large portion of élear heartwood; or if the log is
figured. They prefer logs that are 18 inches and up and ¢lear of
defects. - Logs having more than a 2-inch ring of sapwood are not
so well adapted for making veneer unless they are very large. -

- Merchantable stump or “butt ” wood should be at least 22 inches

in diameter at the small end, and from 30 to 42 inches long, according
to the. specifications of different buyers. Some manufacturers use
lengths: of :30 and 36 inches to correspond with the standdrd panel
sizes. - Figured stumps usually bring a price of $100 to $500 a thou- :
gand board feet, depending on size and figure.
* Veneer logs should have s minimum length of a little over 8
feet. - Some mills buy 6-foot logs, and some accept 43-foot logs, if
they are of exceptional size and quality. During the first hsllf of
1919 the price of walnut veneer logs ranged from $75 to $175 a thou~
sand board feet, log scale, dependmg on size and quality.

Walnut burls are very high in price, and, on account of their

irregular- form, are usually sold: by the pound. Before the war. the
general Tange in prlce was 10 to 15 cents. Genuine burls are now
Very scarce. . .
" Two somewhat common grades for walnut veneer logs are as fol-
lows: No. 1 logs, which may have one or two sound knots if the logs
-are 10 feet or over in length, but must be free from worm. holes, bird
pecks, and shakes; and No. 2 Togs, which must have a clear lengbh
of at least 43 inches.

. N -
CWASTE., -

The waste in the manufactare of walnut veneer is mainly in the
form of the loss that results from trimming down the flitch suffi-
ciently for a sheet of merchantable veneer to be cut; the “dog board,” -
or core, left after cutting off as much veneer as posmbleJ the defects
- trimmed out of the veneer, including pith center and sapwood and,
in the case of dimension veneer cut from rota,ry stock, the loss from
cuttmg to size,

“The only data available on the amount of waste in dlﬂ’erent proc-
esses are those derived from calculating the yield of average or
representatwe logs, as given in the section on “ Production.” The
proportions of waste in different procésses, according to ‘these cal:

~
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Fia. 1.—A PIECE OF STRIPED WALNUT VENEER.

Sliced on the quarter either by the straight-sliced process or by stay-log rotary cutting from the
heartwood side of the halflog. .

Fi1G. 2—PANEL COMPOSED OF TwO MATCHED SHEETS OF CROSS-FIGURED
WALNUT VENEER.




Bul. 909, U. S. Dept, of Agriculture. - PLATE VIII.

A PIECE oF FIGURED WALNUT “BuUTT’ WOOD VENEER.

Produced by slicing in the stay-log rotary process from the outside
of the log—that is, approximately in the direction of the annual-
growth rings.
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SMALL SHEET OF FIGURED “BUTT’ WO0OD VENEER As IT COMES FROM
THE SLICER.

The Iight-eoloréd wood is sapwood. The figure is in that part where the rings of growth bend
out toward the root spurs.




Bul. 909, U. S. Dept. of Agriculture. PLATE X.

Fia. |.—PANEL COMPOSED OF FOUR MATCHED SHEETS OF FIGURED WALNUT -
VENEER.

i R o
Fi1G. 2—PANEL COMPOSED OF FOUR MATCHED SHEETS OF HIGHLY FIGURED
“BuUTT” WO0OD VENEER.
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culations, are given in Table 21. The amount of wWasté in the'in-

dustry as a whole may be approximated by converting into:terrms

‘of veneer the total quantity of logs used for veneer inanufacture,
and comparing this amount with the actual yield according to the .
reports of veneer manufacturers. If the average log 1s assumed to
‘be 20 inches in diameter there is about 733 square feet of vendetr

one twenty-eighth inch thick and 16 board feet to each lnear foét
of log, or approximately 46 square feet of veneer to each board foot
of log. If,according to figures on the production of walnut veneer
for 1917, 'QO'square feet of veneer' is produced for each board foot

of log, 433 per cent of the log is veneer stock, and 56% per cent is
waste. As about 50 per cent of the total output 6f walnut veneer
dis stralght sliced, 25 per cent straight rotary, and 25 per cént stay-
Jog rotary, a Welghbed average of the percentages of waste shown in

Table 21 gives a general average of 54 per cent ‘for the mdustry
This corresponds closely with the general average of 561 per cent a4
determmed from the manufacturers reports. :

TasLe 21.—Calculated percentages. of: waste in  the: ﬂwnufacturc of walnut

meneer. by da#erem methods

- Entire vol Amount of

R e .. | Diameter of | nme oflog,in | veneer ob- [ ..
Method. ) representa-~ | ferms of ve- | fained per Waste. -
CL Co e o] o otivedog. | neer, Perlin: | linéar foot ) I
. earfootoflog. [ ofleg. |
Inches. Bouare feef. | Squarcfeef, | FPercemt, -
Rotary proper.....oooveiicia il mbeananl R 18 B4 . 285 : .
Rotary, stay-logl........0 . .- ’ b2 1528 L2507 - 52
Straight-slice., .20 133 353 52
BN R - N - BT [

_ ‘lI_Ha!f-iog. ) ] )
From the standpoint of utilization there ave three general classes
of waste in veneer manufacture: Trimmings from logs, flitches, and

veneer sheets; pieces such as “ dog. boards ” and cores that are left
after. cuttmtr the veneer; and defective material, including sapwood.

‘The first class of waste is useful only for fuel and is. n‘eneraﬂy dis-
‘posed.of in that way. “Dog boards” from straight-sliced veneer, if
they are not too defective, are often resawed into boards if they are

figured, valuable stock may be secured from them. The “dog
board” of the. stay-log rotary process, on account of the stay -bolt
holes, is generally useful for fuel only. Cores are usually 3 or 4
inches in diameter and are often resawed into dimension stock if they
are not too defective.. Such dimension material shortly after the
war often sold for $50 to $80.a ‘thousand board feet ab furniture fac-
tories. Veneer. cores have been used for porch plllars, but.they are
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. 1
usually too defective for this purpose and, moreover, there is little
demand for a perfectly straight and plaln pillar.: These cores are
not generally suitable for rollers because the Wood 15 too Soft “Most
manufacturers use them for fuel.

- Defective and sapwood veneer is often used for fuel becausa of
the small demand for such stock. : Some manufacturers. claim.. that
often they can get only one-eighth cent a square, foot, for it, and that
it is nat profitably marketed at this price. Tt is used for backs of
pianos, bureaus, and mirrors, and for drawer bottoms. Furniture
factories prefer to buy yellow poplar or some other cheaper veneer
for such purposes because the use of the larger sizes in which it is
to be had involves less work and a lower cost for the labor in using it.

Some manufacturers utilize their logs very closely in makmg
straight rotary veneer. They stop the slicing before the core is too
small, and then either saw or stralo'ht shce it.. In "thlS way less of
the heartwood is wasted.

THES.

Walnut veneer-is used mainly in dining and bedroom furniture,
musical instruments (principally pianos and phonographs), and
cabinetwork in general. It is used, as 4 rule, in the panels only, the
smaller pieces, such as corner posts, being made solid. Furniture
manufacturers may either make their own panels or buy them made
to size from panel manufacturers.

TIES,

W’alnut makes a satisfactory tie because of its dumbihty Tt is
used untreated by the railroads.. Locust, black walnut, and white
oak are genera.lly considered the best, t1e woods and command the
highest prlces.

There is a considerable quantlty of small and . defeetne tlmber
in the course of logging walnu$, which may be converted into ‘ties
at a profit. Ties are usually 6 by 7 6 by 8,7 by 8, or 7by 9 inches
in cross section and 8 or 8 feet in length. A 12- mch log, if it is
straight and not too defective, miy be eut into a 7 by 9 or T by 8
tie. A 10-inch log will maeke & 6 by 8 tie if it is not necessary to
cut the fog down on account of a defect. Top logs and especxally
the limbs of walnut are Hable to be so crooked that there is'much
waste in cutting up such materisl. Ties as. small as 5 by T 1nche;,
are sawed for use on sidings and on trolley lines.

The prices paid for walnut ties generally amount to about the
same as the market value of ‘cull walnut lumber. ' Tt is” usually,
therefore, a question with the manufacturers whether it is profitable
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1o turn this kind of stock into ties. There is, however, a larger per-
centage of overrun in sawing into ties, and for this reason the manu-
facture of ties is often profitable, especially if the mill is in a region
where the best prices are paid. Defective ties are sometimes cut
into mine caps about € inches thick if there iz a demand for such

material. -Wedges to be nsed with the caps are also sawed out of

waste Walnut
POSTS,

. ~Close ut'iliza,tio.ﬁ m;ayr be effected by sawing small snd defective

‘walnut inte fence posts.. - Although it is not so durable as locust and.-

‘some other woods, walnut is suitable for posts and is in demand for
‘thisg purpose. A common size for posts is 5'by 5 inches at the bottom
and 2 by 5 inches at the top. This manner of sawing is advantageous,
‘because the yield is greater than it Would be 1f the posts were of the
same size throughout.. o

SECONDARY INDUSTRIES.

:products-—cabmetwork in" geneml interior finish, and ﬁrea“ms.
Under cabinetwork are included furniture, ﬁxtures, chairs, cabinets.
and cases for musical instruments and sewing machines, and caskets.
Tnside finish includes products of the planing mill, doors, and panels
for stores, offices; and. railway cars. - Gun and riﬂe'stocks snd pistol
-grips. are. the parts - made for firearms. ~ Of minor 1mp0rtance are
guch.small articles as:handles of various kinds and fancy boxes. ..

Table 22 gives the annual. consumption of walnut, as reported by
factories and grouped aceording to classes of producfs These figures
apply to the years 1909 to 1913 and represent the pre-war consump:
tion. There hag probably been-an-increase over these figures in the
use of walout for general cabmetwor_k, on account of the great recent
demand for walnut furniture. This increase in the use o'f walnut for
furniture has been largely offset by the greatly lessemed. demand
for certain kinds of cabinetwork, such as sewing-machine cabinets,
which were made almost ent1rely for supplying the foreism tra,de.
In other cldsses of products lesseried foreign demand is also gen-
‘erally more than balanced by an increased use of similar products

at home. Tt is believed, therefore, that the figures shown in’ the -

table are somewhat representatwe of the importance at the present
time of the different industries in walnut utilization. The figures
on the cost of material are of value only for the purpose of
_eompamson. o = ,
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TABLE 22.—~Reported annual factory consumptwn, and cost of black wamut
by mdustnes.

Qaantlty uqed :
: -snnually: - Average TotaI cost
Ix;dustry. ; <08t per f.0.b.
Flgee'; ?ggd Per cent. 1,000 feet.| - Iactory.’
Generalcabmetwork'-‘ " 10,147,407 42,3071 "gs0.66 [ $818,508.77
%Satmmmng?ﬁffi ];Ir%:iﬁ%t o 4,991,808 |'  20.81 Q1:3f | 405, 868, 95
millwork. 4,606,470 18.20 76.55 352, 618.50
Crseatsand cafty LIS rR| gkE| e
Machinery and apparatus, 4521 600 1.89 79, 53 35, 494.00
Vehicles and vehicle parts. 390, 450 1.83 91.44 35, 702.00
Chairs and chair steck. . 263, 200 1.10 76.73 | 1. 20,196.00
Car constrietion 256,181 1.07 B7.83.[ 7 922,450.00
163, 250 .88 | . a3g.e7 8,411.00
125,004 C.5%] 0 IL7.76 14,721.00
71,200 .30 64.72 4,608, 00
. A . . 1,738.
Sperting and athletic good! £1,000 3y 92:63 3,810.00
Woodenware, hovelties, and da; rym: ’
apiarists’ supphies .- [ N 38,547 16| 95.99 3,711, 50
Gl 2,050 | .12 - 45.65 1,326. 00
i S| | Ea| o oo
i . .44 5.
Laundry appliances.......... 20,000 08 90 - 180,00
Whips, canes, and oinbrella st , 000 .08 51.00 1,920.00
Machine comsiraction.. .. - . 19,817 .05, 40.46 437.00
Plumbers’ woodwork. 19,360 .04 78. 64 810,00,
Agricultural -m'olement 8,00 031 16.50 132.90
Ship and beat bujlding. 3,750 .02 120. 80 453.00
Rotlers, shade and map 2,000 01 110. 0% 220,00
Carpet | rs‘vreeperq 500 * 200. 00 100,00
TOTRL. et e 23,988, 346'| 100. 99 78.99 | 1;504,935.72

1 Datz collerted by the Forest Service during the period from 1909 to 1913, inclusive.
2 Includes furniture, fixtures, and cabinets for sewmg ma.chmes.
3 Less than one ene-hindredth of1 per cent.
Table 23 gives the same data by States. ~ Ohio, Ind1a‘m, Tllinois,
anid Kentucky are the States that have comparatively large’ amounts

of walnut available and that use large amounts in manufacturing

finished products.

The States of New: York and Michigan, which

have to go farther for their raw m‘zterlal also use cons1dera,ble quan—

tities in manufa,cturmg

TapLE 23. wReported armuczl consumptmn af blac?c walnut n factomes ?Jy States.

Quantity Quantity
: used used.
State anoually, State. annualiy
- feet Hoar feet boar
measure. measure.
5,538,115 || West Virginia............coooveiea... 49,500
4340, 350 Rhoda Island. . 40,300
2,920,040 ! Kansas. _._.....__... 26,500
\Te'v York... 2,626,128 Dlstnct of Columibia. 26, 080
Michigan. .. 1,473,128 L 11,500
Keniucky., 1,463, 500 Sonth Dalota. . 10,500
Mossachuisett 874,250 || South Caroling............... 10,000
Pennsylyania. . 782,815}t Wew Hampshire_ 9,000
Connecticut. ... 648,650 1| Georgia, ... 7,000
North Carolina. 594, Mississippi. 3,000
Maryland. ... 548, 500 aine.. ... 2,000
‘Tennesses. . 520,000 || Oklahoma, 2,000
New Jersey 301,850 || Delaware._. 1,948
Virginia.. . 7,809 || Oregomn..... ©1,900
Minmesota, 161,639 || Nebraska, cooeeeeeniiannenaan .o 1,252
Vermorit... 141,042 || Washington.........ivevvenen - £,000
Missouri. 140,573 || Louisiana. ... ............. C50
Texas. ... , 250
California. . s - 100
Alabama. . 62, 500 .
‘Witconsin. 62,000 Total.......ooooenne ceeeo| 23,988,348
Arkansss...... O, 55,000 :

1 Data collected by the Forest Servico during the peried from 1969 to 1913, inclusive.
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FURN!TURE

The extenswe use, of Walnut for furmturc ddtes back to the latter
part of the seventeenth century, when walnut furniture replaced
oak in Europe. England was the first to appreciate the value of
American walnut, and it was used there at that time and often pre-
ferred to. the E no"hsh or C1rca:ssmn walnut et Hurope. Elabora,te]y
carved pieces, often with highly figured Veneer, were well liked.” 'Ex-
ports to England reached fzur proportions by the end of this perled
and large shipments for that purpose have gone to Luropeau con-
tries ever since.. Walnut furniture (mcludmg chairs and chests of
drawers) was made in’ New England in the latter part of the seven-
teenth century, and at about the same time it was used in V1r0'1n1a,
In the eighteenth. oentur'y wild cherry and walnut were the pr 1nc1pal
native cabinet woods. During the first half of the eighteenth. cen-
tury much furniture was made of wulnut in eastern Pennsylvama
and New Jersey, probably the best was made in and near. Phlla—

delphia. The walnut grown in this region had a uniformiy’ darkiand - -

rich color -which was-well liked, Mahogany also was much’ used
The “lowboy,” a very low dresser with one or two drawers, and the
4 hwhboy,” a, dresser, of siX or seven. dra,wers, were eharacterlstlc
pieces of furniture.at: that t1me PR -

- In the latfer part of the elghteenth century Walnut ‘asa fmmture
Wood went: out of fashion in -England. . During the. ﬁrst half of
the nineteenth century, however, walnut “wag utilized . in large quan-
tities for furniture in this country. The source of supply of. the
timber was now farther.west than the region .of supply during 1 the
eighteenth century, and Jarge amounts. were obtained from. h
and Indiana for shipment to eastern. factories,. mamly in Phll&»
delphia, New York, and Boston, where furniture of the better quahty
was produced Veneer was much used at that time, During the
third guarter of the nineteenth century heavy, cumbersome walnut
furniture of grotesque and.ungainly- patterns came into vogue in
* this country. The dark stain with which the wood was generally
‘covered gave it a uniforraly dull, lifeless appearanoe, which, together
with the unattractiveness-of; these styles, resulted in so dlscredltmg
-the wood.that by the latter part of the nineteenth century it became
extremely unpopular, Tts employment in large quantities during the
earlier part of the nineteenth century served fo reduce greatly the
best .of the available supply in eastern’ Umted Staﬂ‘es and that fact
in time helped to discourage its use. = -

+During the past several years there has been a revival in the
demand for, walnut furniture in this. country ‘This is mainly becayse
of the adoption of lighter finishes and ﬁgured effects, which are in
contrast with the dark, somber ﬁmshes in earlier use, end becauee_ of

.-
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the obtaining of new supplies of the wood. On account of the high
price of- oak and the relative scarcity of mahogany that resulted
from restricted Imports during the war, walout has recently dls—
placed these woods to a large extent for furnifure. . ‘

There are several reasons for the hlgh value placed upon walnut
as a cabinet wood. It has good 'seasoning /properties, will hold its
shape well, and will not deteriorate after it is properly seasoned;
it has an attractive appearance, may be polished to a smooth sur-
face, ands will take stains and varnishes Very well; it may be cut
easﬂy with tools, and is thus adapted to carving and veneer making;
it may be glued with very satisfactory results it possesses moderate
strength and weight.

To a degree equaled by few other woods walnut possessés all ‘the
different qualities that are essential to a first-class cabinet wood.
Greater strength would be of advantage, but this would involve
greater: Wezght and greater hardness, and the grester hardness Would
interfere with its being easily worked with tools.

The principal art1cles of furniture Mmade of walnut are dmmv-
room and bedroom suites. Dining-room tables of walnut are mueh
in demand, because they are very'serviceable and do not.show: to the
extent’to which some other woods do the hard usage to which such
‘tables are subjected Bookeases, desks, living-room tables, and
many other pieces are commonly made of walnut. ~ Recently, on
account of its serviceability, there has been a considerable. demand
for office furniture of walnut. :

There are three general classes of furniture—ithat made along
plain lines and of figired wood; that characterized by elaborate
design and made- almost altogether of ‘plain wood; and cheaper
grades of furniture, simple in form and of plain wood
- The greatest demand now is for walnut furniture of plain lines

and finished to show the natural figure of the wood.” Much plain
walnut furniture is made; but usually some figured wood is employed
for the most conspicuous parts.. Large-figured effects in walnut are
not so popular now as formerly. The highest class of walnut fur-
niture generally has stripe and cross ﬁO’ure and often some crotch
and burl-wood pieces. - ‘Some large; heavy Walnut hirpituré of an-
tique design, usually with large carvings, is also made. These pieces
are for large rooms of expensively furnished houses, and-are gen-
erally copied after the early-period designs of walaut furniture, -

Dining-room tables of walnut are manufactured in' large numbers.
They are generally finished in plain wood, because the enly conspicu-
ous part is the top, and this is often kept covered.: ' Table-tops are
generally made of three or five plies, with a core of solid wood -and
one or two sheets of veneer on either side of the core. - OCcamona,lly
table tops are made with the upper ply of sawed- venecer one-sixtéénth
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or orie-cighth inch thick, This will stand more wear than the thinner

sliced veneer if bard usage is involved. 'The top may also have a
small bent rim of walnut along the edge to cover the core. Table
rims are usually made of three or four plie's, each: about oneé-fourth

Inch thick. These may be of walnut or covered over Wlth Wa,lnut,

veneer... ...

Buffet and servmg-table tops are made of three or ﬁve phes 'I‘hey
~ may be plain, but more often they have stripe and "cross figure.
Doors and drawer: fronts of buffets and gerving tables are also made

of-threé or five plies and they generally show some figure. Small

drawer fronts are often of highly fizured crotch .or burl.i- The ends
of such plecesare generally of plain wood, except in very expensive
stock. Doors in -furniture.of high: grade have a ply of walnut e-
neer on the back:and an edge of walnut.: po g -

Plain rotary-cat wainub veneer is used also for dra,wei sides. cmd
bottoms. China closéts aréusually madeof plain:wood. ' Theshelves
#re more often made ef Some cheaper WOGd Wlth the front edge of
walnut veneer. g

“In" bedroom furmture the Bame’ general &,tyle of ﬁmsh ig used
Built-up tops may be plain; but more often they have some figure.
Drawer fronts and panels ‘are made of three or five plies, and, if
they are conspicuously placed, ﬁgured eﬁ’ects are often made use crf
mcludmg stump wood and burl. :

Legs, corner posts, and mirror frames are to 4 17ELY large exteni;
made of solidipiecesiof other woods, except in. the manufacture of
the most highly priced furniture. In very éxpensive piecesisuch parts
. a8 the corner poits ‘are veneered in order to secure the desired figute.

Ini low-priced walnut" furniture. the ends. and other mconspmuous
parts are entirely of less expendive woods: :

“The best panéls i common: use are made of five plies. The core
i of sonie such wood as-oak, quarter-sawed red gum, birch, chestnut,
bisswood; or yellow poplar This ‘should be constructed of DATTOW
pieces fo prevent wa,rpma, and the twé plies on either side shiould’
be so laid that the grain in the ply next to the core is at right angles
to that of thie-outside ply and that of the core: This method makes
a strong panei and minimizes the effeets of shiinking and swelling.
A small plece of highly figured veneer, usually sturip wood, croteh, or
haird, is often  placed upon the oenter of o rge pfmel of plain oF
strlped wood. This is called an “overlay” and is popular at’ the
present timeé: “An “overlay” of walnut birl or crotch is sometimes
used on mahogany furniture: Tt ié stained to mstch the mabogany
panel and'is regarded ‘as adding much to the attractive appearatics
of the mahogany Maple burl ig sometlmes used ag an ¥ overlay”
panel with Walnut R P
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¢ :Caivings often add greatly te the attractive appearance of the
article. The finer, more detailed carvings are usually made sepa-:
rately and-afterwards-attached tothe WOOd On account of the high
cost .of labor wood carving is expenswe, ‘and many imitation wood:
carvings are made. . A tendency is now observable, however, toward:
the use of simple carvings made of genuine wood. These carvings
are sometimes made by machmery and. at 2 lower. cost than when
inade by hand.” . ‘

‘Walnut finishes are now more nearly Iike the natural color of the‘
wood and vary from light to dark brown.” A medium light-brown:
tone that shows a figure of darker stréaks iz domsidered: especially
attractive. Very light and very dark brown finishes are not so pleas-.
ing. Walnut shows to better adventage when rubbed to a dull finish,
than when given 2 high pohsh “These dull finishes are. popular at.
the present time.

- Probably the largest amount of walnut used for furnlture is in
the form of veneer, for in a very large part of this furniture the
solid (not veneered ) parts are .of some other wood. -All kinds of
walnut: veneer are used in furniture, the highest grade largely de-
manding figure, stripe, cross ﬁgure (often with rippled and ¢ fiddle-
back ” effects), figured stump wood, crotch, and burl. A large amount,
‘of plain( veneer is used.. Rotary Ven'eer tha;t___ is unsuited for outside
work is sometimes used for sides and bottoms of drawers and in
other places where it is not conspicuous. ‘

Many factories buy much of their walnut cut to the approx1mate
dimensions of the finished pieces. This applies particularly to di-
mension squares. Common sizes purchased are 2 by 2, 24 by 24, and
3 by 3, 18 to 36 inches long, and used largely for corner posts and
legs. Some manufacturers consider that the purchase of this stock
at, say, $75 a thousand board feet, means a saving to them in both
labor and machinery in comparison with the.cost of working it up
from lumber. Other manufacturers find that, if they have to dry’
the stock, and if it is not then perfectly clear and first elass in every
way, no saving is effected, on account of the waste involved. One of
the greatest objections to the purchase of dimension stock for fug-
niture is that there are so many different and special s1zes used, it is
often not practlcable to have them cut at the sawmill, Moreover
styles of furniture change frequently and w1th resultant changes in
the sizes of the different pieces. :

Furniture manufacturers are, therefore purchasmcr meore walnut
lumber and cutting it to the desired sizes, No. 1 commeon is the
grade generally found most advantageous. Some factories purchase
the firsts and seconds, grade also, and others. got No. 2 common and
better and make all their stock from this combination of grades. The
most common thicknesses used are 4/4, 5/4, 6/4, and 8/4. '
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..-Furniture factories: generally buy steamed walnut lumber in order
that the sapwood as well as the heartwood may be used. Some facto-
ries make a practice in manufacture of so placing squares and other
solid walnut pieces that only the heartwood is exposed to the outside.

The principal waste in furniture manufacture is in the making of
panels from the veneer sheets. Panel manufacturers estimate that
there is about 50 per cent waste in rotary and stay-log veneer, and
60 per cent in straight sliced. If the veneer sheets are cut at the
‘veneer mill to the approximate size of the panel, or sliced from small .
clear blocks to the required size, the waste in veneer is much less.
- Inthe latter case, it is figured that the waste in veneer ranges between -
10 and 20 per cent, with an average of 15 per cent.

There should be less waste in solid stock if the dimension sizes are
purchased than if they are cut from lumber. Waste in dimension
material may come from stock that is poor because of a lack of
proper -or sufficient seasoning or because of improper handling.
Seant sizes, as well a8 knots and other defects, are also. the cause’
of ‘waste in this material; or, loss may result from a change in the
size required, after the stock has been purchased. The waste of
high-grade dimension stock is, of -course, a much more serious
matter to the factory than the waste of a like amount of No. 1 com-
mon- lumber from which it is generally sawed by the furniture
makers. The use of lumber instead of dimension stock requires, of
course, the shipment of defective material which would have been cus
out at the mill; but this is preferable to the waste of dimension stock.
The purchase of standard sizes of clear dimension material should
be profitable to'the furniture manufacturer.  The amount of “waste
in'the use of a certain grade of lumber depends on how advantage-
ously the required sizes may be cut out. The greater the number of
sizes to be cut, the less the amount of waste should be.

The most common substitute for walnut in furniture manufacture
is red gum.. If is a general practice to utilize red-gum wood finished
in imitation of walnut for corner posts, legs, mirror frameg, and, in
fact, for practically all but the veneered parts. The reason for this
_ has been that gum was a Iower-priced wood than walnut. On ac-

count of the recent rapid rise in the price of red gum, however, there
is now relatively less difference in cost.  The same styles of furniture
are generally made in either walnut or mahogany, and the gum may
be-finished in imitation of either wood. This is obvmusly a distinct.
advantage to the farniture manufacturer. Birch also is used in the
same way. - On account of the difference in the figure or grain, neither
of these woods has the same appearance as the walnut, even when it
- ig-stained to match the color.” Consequently, in makmg the highest.
clags of walnut furniture, walnut wood is utilized for all outside.

7434°—20—15
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~ work.  Some factories finish their best pieces with walnut on the
" edges and backs of doors and on the inside of drawers.

. The guarter-sawed plam heartwood of red gum is considered mnst
desirable as a substitute for walnut, because it is not so-liable to warp
as the plain sawed, and the heavtwood s nearer the natural eclor
of walnut. The sapwood is obiectionable because of the lighter-color,
and the ﬁgured wood is not so suitable-because it does met match
so well the appearance of the walnut. Wood with dark strea,ks is
ebjeetionable for this reason. .

AAs a matter-of fact, walwut is a sultable wood for the sohd ‘pieces
in furafure, and there is no advantage other than that of lower cost
to be gained by the use of another wood, and the substitution ig.
liable 0 make the piece less attractive.

Black walnut is sometimes used in the form of veneer to imitate
Circassian walnut. Only pieces with unusually dark, distinct streaks
running through them are suitable, such wood being sometimes found
‘in the extreme southwestern portion of its range. Some very pleas-
ing effects are obtained from this kind of wood, but the usual plam
or figured walnut is unsuitable. :

Plastic material colored-to.resemble walnut is qsute often wsed to
1m1tate the carved walnut wood. These Imifation carvings are
pressed to shape in a.nold that is wsually made from the. genuine
wood carving and so successfully simulates the pores of the wood
that o resemblance to walnut woed is produced. Such unitation
carvings, on account of their uniform colering, are apt to have a dull,
lifeless appearange and do net match well the genuine wood. These
composition carvings are often overdone in detail and are generally
distinguishable from the wood carvings, which are considered more
attractive and in better ta-ste.

MUSICAL IK STRUM‘ENTS

Walnut is well suited for the ma,nufauture of cases f@r musical
instruments because of those characteristics that make it so valuable
as a cabinet wood, namely, its good seasening and working qualities,
its;adaptability to panelwork, and its fine appearance when finished.

. In this industry its greatestuise at the present time is for phono-
graph cabinets. ‘The solid pieces used for legs, corner posts,and eross-
pieces-ure of plain walnutjpanels are vsually of figured vencer, the .
striped ‘wood being popular. The cabinets ave usually finished in &
Lght shade, but they miay also be given a dull, dark wax finish in
antigque style to match old walnut furniture. Dumber about 1%

- inches thick of the Nog. 1 and 2 common grades.is used {0 a large
extent for these cabinets. The lumber manaficturer soivetimes finds
1 advantageous to make these cabinets in ¢onjunction with' the saw~
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mill: In this way a very close utilization is effected, and much small-’
sized and low-grade lumber may be made use of. Mahogany and
walnut are sometimes used interchangeably in the manufacture of
these cabinets, a Hight stain being wsed to give a walnut finish and a
dark stain to give a mahogany finish. By this method one wood may
be used for the solid parts and the other for the panels; walnut being
generally used for the former and mahOgany veneer for the latter. A
cabinet made in that way does not give so- good an appearance as if
all walnut or all mahegany had been used. Moreover, each Wood
shoula be given a finish particularly suited to it.

- Piano eases are sometimes finished in walout, There was formerly
8 good demand in Furope for walnut-finished pianos, but this busi-
ness was interrupted by the late war. There has recently been a
large demand from Australia, Mexico, and South America for pianos
finished in walnut. Exports to these couniries were, in faei; in-
creased by the war, because the supply of German-made pianos was -
cut off. The United States is the largest manufacturer of pianos;
before the war Germany was second, and England third. - Figured
walput is now largely msed for walput piano cases. The figured
“butt”? or stump wood is quite generally used to form a’'panel for
" thefront. The figured ends are matched together in the middle, and
the figured wood generally runs out:into plain wood on either side.
Walnut cases are sometimes given & very light finish, resembling.
maple. The different: streaks and shadings in the figured walnut
are regarded as: giving more character to the wood than the figured
maple does. Walnut is sometimes used for-the core wood on which
the veneer is placed, because under varying mo1sture conditions it
shrinks, swells, and warps very little.

. Piano benehes are made of walnut to match the ﬁmsh of the:
piano. The seat is usually a panel of figured venecer which is
veneered with walnut on the edges also, in order o give the appear-
ance of solid walnut.

“Walnut was formerly much used in the manufacture of reed or-
gans, but very few of these instruments are now made. The proper
finish of a pipe organ depends entirely upon. thé finish of the wood-
work of thé room m whlch it is to be’ pla,ced and” the two should'
be in harmony.

' 'PLAI.\TING__I\HLL PRODUCTS, $ASH, bpdﬁ;s; BLINDS, AND GENERAL MILLWORK.

' Black walnut is manufactured into many products that go to make
up the finish of houses, oﬁices, and stores.. A large proportion con-
sists of planing-mill products, such as flooring, ceiling, molding,
baseboards, and those other. dressed and matched materials that are .

considered finished when they Teave the planer. “Walnut was formerly
mugch used for borders and designs in floors laid mainly in other
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woods. Mahogany and cheérry are now preferred, on account of their
more striking reddish color, for these make a more pleasing’ contrasé
with the light-colored woods, oak and méaple. Walnut is also much
used in the form of panels for inside finish, especially in cafés and
public buildings where fancy figured effects are in demand. Door
. stiles and rail stock are sometimes made of plain.sawed veneer one-

sixteenth to one-eighth inch thick.. This thickness of veneer insures

greater wear than can be obtained from the thinner sliced veneer.
" The.door panels are of figured sliced stock. Walnut is well adapted
for these uses, because it polishes to a smooth, even surface, takes
staing and other wood finishes well, and has a Wuie range of possible
effects in the finished state. Much of this class of material was ex-
ported in former years because of the popularity of walnut finish
in foreign countries. The demand in this country has been much
greater in recent years: than formerly.

SEWING MACHINES.

Walnut has been used in very large amounts for sewing-machine
cabinets on account of its good qualities as a cabinet wood and be-
cause of its fine appearance, which is very well liked abroad. Veneer
is made use of very largely. The cabinet type of sewing machine, in
which the working parts may be entirely inclosed, is most commeonly
finished in walnut. Relatively small amounts have been used recently
for this purpose, because exportations have been largely cut off, and
the' demand for walnut-finished cabinets in this country is very
small:

FIREARMS.

Black walnut is particularly suitable for the manufacture of gun-
stocks., The properties fitting it for this use are as follows: Tt is
liable only in a slight degree to warp and check, and shows only a

“small amount of shrinking and swelling after it has been properly
seasoned ; it is easy to work with tools to its final shape; it will hold
metal parts with little wear; it possesses a uniformity and slight
coarseness of texture which render it easily gripped and held by the
hand; it has a good degree of strergth without excessive weight; it
will sta,nd considerable shock without i m}ury on account of its dark
color it is attractive in appearance and is not easily soiled, ‘

It is important that a wood used for gunstocks should “ machine ”
well to insure the metal parts fitting satisfactorily. Warping is
pa,rtic_ularly objectionable in the stock of rifles (for example, those
used in the Army) in which the barrel is incased in wood for prac-
tlcally its entire length, because the warping of the wood is liable
to spring the barrel out of a straight 11113, and thus interfere with

- . the accurate shooting of the rifle. Cross grain is, therefore, objection-
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... able, for it is said that the heating of the rifle barrel will cause suf-

_ ficient warping to make the gun shoot inaccurately. Figured walnut
is highly prized in the butts of sporting rifies on account of -its at-
tractive appearance. Such stocks must be finished by hand, however,

- because the machine tool will follow the grain of the wood, inaccurate

- cutting of the stock will result, and the metal parts w111 not fit
accurately. Army-rifie stocks are manufactured by very specialized
machinery.. The rifle blank (Pl. XX, fig. 1) is subjected to between
40 and 50 different machine operatlons 1t i then dipped in stainj the

‘excess. stain is. rubbed off; and the metal parts are fitted to it.

. Sapwood isused with the h_eartwood withont discrimination. Ameri-
can walnut was the standard gunstock wood in the United States

- during the late European war, and was also used extensively by Eng-
land and other European countries. .

Tn 1861 the subject of stocks for. guns was formally dzscussed at a,
convention of gunsmiths at Atlanta, Ga. The consensus of opmlon

. persmnnon was. ranked thlrd Ii: was then. clalmed that no artlﬁcml
seasoning would suffice, and that. gunstock material should be air-
~ dried for 20 years. - Walnut for’ gunstocks was, therefore, procured
both in the North and.South by taking floors, beams, and joists out
of old barns and mills in which some of the walnut had been seasoning
fora. quarter or half of a century, and. also by purchasing miles of
fence rails. Modern methods of kiln drying the wood have largely
taken the pla,ce of air seasomng, and with much more ba,tlbfactory_
results. Black: Walnut stocks are how dried from the green state in
spe<31a1 kilns in about 60 days. The modern rifle and shotgun Te-
quire much less wood for the stock than was used by the old-style
long musket, which was incased in wood nearly its entire length.
Gunstock blanks for the United States Army rifle are clear cuttings,
approxnnately 4 feet in, length made from 2}-inch flitehes, sawed
from the log, and equwalent to a 11tt1e beti:er than the No 2 common :
gmde

Although black walnat is the best wood for this usé, yellow birch
has been found to be an excellent substitute. Yellow birch is about .
equal to black walnut in weight, strength, and toughness, but is not
quite so good in holdmg its shape, shrinks more, and is more apt to
be cross-grained. It is light in color, but may be readily stained. -
Gunstock manufacturers report that birch, when properly seasoned,
makes as good a stock as black walnut. Buch is more difficult to
@ machme, howéver; the production is slower; and there is more
* waste in the ¢ machmmg * operation than with wa,lnut Birch tim-
ber i qu1te often Wavy and cross-gramed and that kind of stock
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i3 unsnited for -the manufacture of gunstocks by machine process.
Theére is also some waste in “machining” walnut stocks, bt this is,
for the most part, because of internal ‘defects that 4are not visible -
on the surface of the blank. Red gum is a suitable wood for small
_ rifles, but not for Iong army rlﬁes, on account of its tendency to Warp
and twist.

A considerable amount of Wa,hmt is used in: t-he manufaetnre of
air rlﬁes, chiefly in-Michigan. Manufaeturers of air rifles do not
require such thick material as is used for the military rifle. The
wooden steck of the air rifie usually eousists of a comparatively small
plece forming enly the butt. (PL XI, fig. 2.) Air-rifle factories
can, therefore, utilize fairly low-grade material by cutting out the
defects. - They generaly tse No. 1 and No. 2 common grades, 1 inch
in thickness. A special grade of “shorts” iy sometimes made use
of. This grade. consists of pieces of good quahty, the length of which
1s'less than is allowable‘in the upper grades ‘Air-riffe manufacturers
can utilize this stock very closely on account of the small sizes used.
Several different models are usua]ly made, and the maximum size
of the stock ig about 8 to 4 inches in width by 14 inches in length in
the rough. The dark-colored heartwood of black walnut is well
liked for the small rifle, and the makers must either use heartwood
entirely or stain the «a,pwood te inatch.” Black walnu$ also holds
serews well and is, therefore, partlcularly desirable for the small
gun, in which the stock is a very short piece and is attached to the
metal part by a few screws. ‘Other woods also, parficularly red gum,
gre used for air rifles and small-cartridge rlﬁes, and are stained to
‘resemble walnut. There is some objection to the gum on account
of its warping and because there is a tendency for the screws to be-
‘gome loose in it. The cartridge rifle is made from lumber 1} to 2
inches in thickness. A conmderable quantity of walnut is used fox
shotgun butts also (PL XI, fig. 8), for which short p1eces and such
wagste materlal as veneer cores.may be utilized. Much high-grade
.Walnut is used for pistol grips, although fhe individual revolver
‘Tequires only a small piece. European walnut. (Circassian walnut,
which was long age naturalized in Europe) has been used for gun-
‘stock material in European countries for many years. This is a
sa,tlsfactory wood, but the Tack of a sufficlent supply hes necessﬁ:ated
a large use of the Amemean walnut in recent- years. .

- FIXTURES L

BIack Walnut is utlhzed for bank oﬁice, and store ﬁxtures in
which it shows to good advantage in, broad panels on account of ite
“attractive color and figure. It is usually employed. only for the
exterior parts of fixtures and other cabifietwork. It is much used
.for showcases, for large cabinets in drug stores, for standing desks in
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banks, for counters; and for bars. On account of its dark color,
black walnut is popular for thé interior woodwork of churches and
iodge TOOIE, an& for altars, pews and Bible stands

CASKETS A.ND COFFINS.

' Less than 2 per cent of the total amount of black walnut used '
annually was reported as being employec’{ in the casket and coffin
1ndustry Tts value for this use consists in its rich and somber ap-
pearance and i n its relative freedom from decay and the effects of
moisture, It is utilized principally for high-priced caskets, the
natural wood being highly polished and atéractively finished, and the
most expensive cases being richly carved. Oak and mahaaa,ny are
much move used, however, than walnut. By far the greater number
of caskets and cofﬁns are made of some cheap wood like low-grade
chestnut and covered with cloth. Coffins are not so much employed
ag they were formerly. Black walnut for many yedrs was the prin-
cipal coffin wood and is still used for the hetter grades. - Black-
walnut coffins are often made by hand by cabinetmakers who supply
the local trade insmall towns where the wood is available. The use
of black walnut at the present time for.caskets and coffins is largely
a matter of custom or sentiment. It is restricted for the most part
to regions where there is'a good supply of hlgh—cvrade Walnut and is
~dependent on a personal preference for the wood. '

In 1912 Pennsylvania reported the use for:burial cases of over
200,000 board feet of ‘walnut annually, and’ Kentucky reported one-
half this amount. Other States reported small quantifies. A hlgh ‘

grade of black walnut was used for manufacture mto these products o

MTRICAL MACHINERY AND APPARATUS.

Black walnut conistitutes a 1arge pr0p01t10n of the wooden parts
" of telephone outfits and o;f other “electrical apparatus. It is much
used for base blocks for electrical appliances and for boses to hold
such equipment. Its dark color and excellent working qualities
adapt it for these uses. It is used also to a small extent for sub-
seribers’ telephone sets, mostly of the wall kind, where it is wanted
to match the woodwork of the room. The piece that goes agamst '
the wall and the bell box are the wooden parts. Black walnut is not
essential for this use, however, for other woods could be substltuted
with the same effect. Amerlcan walnut is in demand for public tele-
phone booths in Europe, partxcularly where the inside of the room is
finighed in walnut,

]

- VEHICLES AND _V-EHICLE‘ PARTS, . .

The use of walout in this industry is confined almost entirely to au- l
tomobiles. It is employed for the rims of stecring wheels, for whieh
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purpose it is admirably suited. The wood has a slightly coarse
texture and can be gripped well by the hand; moreover, it does not
become either rough or slippery from wear. The ‘dark color of the
heartwood also precludes its presenting a soiled appearance. As they
.are made in sections, which are dovetailed and glued together, very
strong, serviceable rims are produced. The dash or instrument board
of certain makes of automobiles is covered with figured walnut veneer,
which gives a pleasing appearance. For this use,, Waterproof glue is
required, because this part of the car is frequently exposed to, the
‘weather. In general, a high grade of walnut is used for these pur-
poses.
 Battery boxes also are made of walnut. ‘These boxes must be
strong, tight, and serviceable. They are dovetailed and glued at the
joints, and wooden dowels are also used to prevent their coming
apart. The sides and bottoms are one-half to nine-sixteenths inch
in thickness, Walnut makes a strong tight box, is not liable to warp,
and is not soiled so readily as most other woods. The walnut used
in the manufacture of these boxes is mostly No. 2 common and cull,
five- elghths mch thick.

CHAIRS AND CHAIR STOCK.

Black walnut is used for chairs of all kinds, except very cheap
-ones, but it appears to best advantage in the large and ornamental
kinds seen in club and lodge rooms, offices, hotel lobbies, and public
waiting rooms. Its dignified and pleasing appearance makes it dp-
propriate for such locations. It is also used to match high-grade
walnut furniture, particularly dining-room chairs. It is used almost
entirely in the form of lumber and dimension stock for this pur-
pose. A small overlay of highly figured walnut veneer or burl is
sometimes used to match the other pieces. Veneer is also employed
to some extent for Jarge and very expensive chairs in order to get
some special figured effect. '

CAR CONSTRUGCTION.

About 1 per cent of the total amount of black walnut reported
for factory use was utilized in the construction of railway and street
cars. Practically all of it was used for the interior finish of Pull-
‘man cars, and mainly for the large panels. For such uses highly
figured veneer is well adapted and largely employed on account of
the beautiful effects that may be secured and because of its excellent
finishing qualities. The most expensive veneers, particularly those
from crotch-aml stump wood, are used in private cars. Omn the
average a high grade of-walnut-is used in car-construction.
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BOXES,

The use of black walnut in the box industry is confined to making
‘small fancy boxzes for holding jewelry, silverware, and other expen-
‘sive merchandise, and the box is usually sold with the article it con-
tains. Walnut is also made into sinall boxes for office uge. “ A com-
paratively low grade of walnut i§ used for making boxes; the average
value of the walnut is high, however, when compared Wlth that of all
-wood_ used in the box 1ndustry

.P.ICTURE FRAMES AND MOLDING.

‘Black walnut is an excellent wood for picture frames and molding
on account of its fine appearance and its good finishing qualities,
and because it holds it 'shape when seasoned A very high trrqde of
wood is requlred for these uses.

- OTHER FACTORY USES. . L

S1xteen other industries reported an aggregate annual use of less
‘than 100,000 board feet of black walnut. Some of the most in-
portant of these uses are for parts of professional and scientific
instruments ; for the outside finishing pieces of clocks; for bungs and
faucets on aceount of the uniform texture of the wood, which makes
them fit well ; for the decorative parts of sporting and athletic goods,
especially of billiard cues; for woodenware and novelties, particu-
larly carved articles of various kinds; for fancy handles; and for -
brush backs. -Xtis sometimes made into tobacco pipes fo take fhe
place of the French briar because’ it does nof burs readlly and has a
very: attractlve grain. -
~ There is a large range in prices leported for the smallest amounts
as shown in Table 22, The unusually high prices reported for some
of these jtems indicate that some special stock was purchased. For
‘instance, the 500 board feet purthased for catpet sweepers, for which
a very high price for that time was paid, was doubtless figured stock.
Very httle walnut is now used for-carpet sweepers. The §,0060-board
feet used for agricultural implements at a low cost may have been
purchased locally where there was little market for walnut and was
‘probably low-grade matérial. That employed in ship and boat build-
ing at an unusually- hlgh cost Was doubtless selecbed ﬁgured Wood for-
1msuie ﬁmsh Work

AIRPLANES

Black Walnut 18 valued hwhly for airplane propellers ch1eﬂy be-
cause of its excellent seasoning and: Workmg propertles and also
beeause it possesses strength without excessive weight. Sofne author-
ities claim that black walnut. is by far the best' wood . for this pur-
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pose. Ach, mahogany, oak, and some other woods are used for these
propellers at the present time in the United States. The propeHer
blades are built up of several plies of wood glued together Extreme
care must be taken in making propellers, for any slight warping or
opening of a gluaed joint may render the propeller worthless.  Pro-
peller stock should be seasoned by special methods, and the different
Jaminations should be appreximately of the same density and the
same moisture content. The laminations are kept under constant
moisture conditions for several days prior to gluing, Propellers
are first finished to the exagt form and afterward are balanced. The
ends of the blades are often tipped with a strip of sheet copper, and
the propeller is covered with varnish or some other preparation to
protect the wood. Walnut for airplane stock must be of the hlghest
grade and enmrely clear. Wide lumaber, usually 1 inch thick, is de-
manded. Statistics are not available on the‘a.mounts of black walnut
consumed in the industry or om the average prices paid for what
was used. The United States, through the Burean ef Aircraft Pro-
duction, paid during the war as much as $310 a thousand board feet -
for black-walnut propeller stock, and this was considered a very hlo*h

price at tha,t time. .

- EXPORT. -

Ezxportation has slways played an important part in the walnut-
Iumber industry. European countries early recognized the value of
the timber, particndarly for cabinetwork. It is claimed that black-
~ walnut tirober was shipped te Furope as early as 1629. War con-
ditions have interfered with its exportation during the. past. few
years. During the year 1918 its shipment from the United States
in the form of the log and for any but war uses was stc;pped, and,
on account of tha dlsturbed conditions abroad, exportation is Stlll
considered below normal, However, the amounts experted are now
steadﬂy increasing.

. Walnut is exported in ¢he form of both logs and lumber. Table 24
gwes the ameunts of logs and the total and average values for dif-
ferent years, by countries. Similar eata are not available for Iumber.
Records of walnut-lumber exports for the vear 1912 show that ap-
proximately 75 per cent of the total humber output of the large wal-
nut producers was exported during that year. Aceerding to:the
calculated amounts shown in the section on “ Demand ” this exporta-
tion amounted to about 81 million feet, which would be distributed
about as follows: Germany, 50 per cemt, 155 million board feet;
British Isles, 35 per ecent, 10.85 million boa;r& feet; other ccuntnes
{principally Denmark Scandmaﬂa, Hollind, Belgium, and SpainY,
15 per eent; 4.65 mﬂhon beard feet. - During the first six months ‘of
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1919 only about 25 per cent of the total lumber output was exported,
and about 95 per cent of this went to the British Isles and to parts
of Denmark and Sweden: ~The greatest. demand for both logs and
lumber before this had been' from Germany: There is little demand
from either France or Italy. - According to these data the total ex-
portation of walriut logs 4nd Tumber: in 1912 amourted to. about 43
million board feet, lumber measure, : : P

TABLE 24, —A monnts and values of soalnut logs. ewg)ortari from the United States
dumng ihe ﬂscal years mdwg June 30, 1812 o 19177

B 1913 914 . o185 ‘1910 T amr

Couniry. g Ivabie| ... |Valme] . IValue| - - Value | Valne! . Valus
. 1,6004 per | 1,608 | per |1,000| per | 1,000 | -per {1,000 per 11,000 Per
-Iheard] 1,000 [board|.1,000 jhoard| 1,000 hoard 1,000 |board| 1,000 hoard] 000
Teat, fhoard| Teet. (board} fest. [hoard| feet. |board| fest. boaid| feet. | hbard
.| feet. |. .. feet. [ | feet. | Teet: ..} feet.. _feet. .

"Totai.......' ....... .| 0,56 950:95(12, 7111864 40| 6,051/554.96] 1,000/871. 87 1, 085(881. 40| 1, 604SI0¢. 33

Eu.ro e:

“547a8

. Germany-..
Netherlands.
gortugal .

United I{m sdom: : -
England........ cean 964 57.81| 1,213] 57.98
Seotland. . 84| 67.

- Ireland- =

North Amer
7 Canads - .

. Mexico. . :
Central America; Panama.
Africa British South

1 209 106. 6
™| 7is2 ar.97

2| 11'1 76.27

! None evported Ior the yeer 1918

Data are not avallable on. the export of walnu%s vereer. It g said
that foreign cotntries genemlly manufactiire their owil veneer from
the logs. “On.aceount-of the extensive use of carved work thin
luinber ﬁve-ezghths and three-fourths mch thick largely takes the
place of veneer in Europe. = = i

Walnut logs have always been in great demand from forelgn
~ ‘gountries, especially trom Germany. -There ig hardly any gection
throughout the walnut area of the United States from -which ‘the
choice walnut timber has not been taken, often hauled lohg dlstanees,
and shlpped to (Jrermany, usually to- Hamburg ‘Thence- it was ré-
‘distrzbuted in the form of logs, veneer, or Tumber, largely to Rﬂssm,
Poland, Austria, and Scandinavia. Thls tlmber was used chiefly |
for furmture, walnut furhiture being well Tiked in ‘theése countries.

A Tatge part of the shlpments “to Engiand also-was - reshlpped 1o
Gennany Canada, Mexieo, South Amerlca, and South Afrlca Me
promising’ markets for this timber.: - SR
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There has always been a big foreign demand for such walnut-
‘finished articles as sewing machines and music cabinets. Many firms
depended upon the export. trade almost entirely to take their walnut-
finished products Formerly the dark-finished walnut of uniform
shade was in demand, but now the foreign trade prefers. the more
natural color of the wood The plain heartwood finished in a brown
natural color is now well liked. : :

WAR-TIME UTILIZATION.

Two products made from walnut are used in warfare—airplane
propellers and gunstocks. To obtain maximum production, both
propeller and gunstock material should be cut, so far as possible,
from the same log. High-grade stock, 1 inch in thickness, is required
for propellers; and it should be 8 inches wide and over and 8§ feet
long and over, although a specified maximum proportion of the
lesser widths and lengths is allowed. The propeller grade is about
“equivalent to firsts and seconds, but will include some of the large-
gized pieces of No. 1 common. Guustock material is sawed from the
log i the form of flitches—that is, without the bark being edged
off—and low-grade flitches may be used.. Any piece is of value that
will y1eld a gunstock blank free from all defects, including both
cross grain and pith, the latter being called “heart.” The flitches
are 24 inches in thickness.

" Small and defective logs do not usually yield propeller stock, but
‘are sawed entirely into flitches, Large and mostly clear logs usually
yield a high percentage of propeller lumber. Because walnut logs
are apt to-be defective near the center, the propeller lumber is usually
sawed from near the ouiside of smooth logs; if serious defects are
encountered, gunstock flitches are cuf. -

Stralghtngramed material is particularly in demand for propeiler

. laminations, and is more often obtained by sawing tapered logs with
. the grain—that is, in a line approximately parallel to the bark
' rather than to the central axis of the log. This generally leaves a
- wedge-shaped pilece in the center, but does not increase the amount
of waste, as logs from which propeller stock is cut are more liable
-.to be defective toward the center. '
~Some gunstock material is obtained even from practically clear logs
in sawing on two parallel sides. By sawing from four sides of the log
alarger y1e1d of propeller lumber may be obtained from high- grade
logs than from sawing. from two parallel sides. This method, how-
ever, reduces the yield of gunstock material, increases the proportmn
of waste, and makes narrower propeller stock. During the late war,
manufacturers were-required by regulatlons of the War Department
to saw the logs with all cuts parallel, in order that, the. - propeller
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- lumber might be of full width and the gunstock flifch might not be
“edged. This was a great advantage in cutting out the clear blanks.
_ Some mills found it pessible to saw as much as 40 per cent of pro-
peller stock from their logs. This was generally accomplished by
sawing on four sides of the log. The small amount of gunstock flitch
obtained by this method was very defective and yielded few blanks;
hence the resultant waste, including low-grade lumber unsuited fox
war material, smounted to about %0 per cent. When the best utiliza-
tion was reached in the production of war materials, the average
yield ‘was about as follows: Propeller lumber, 15 to 18 per cent;
gunstock flitch, 65 to 70 per cent waste, in the form of low gra.de
lumber, 15 to 18 per cent,

TABLE 25.—1§rbpm~t£onate_ anmounts’ of propel'ler stock, gunstock fliteh, end low-
gmde lumber; ond values per 1,000 board feet, swwed from waelnut logs.

TYPE 1-—FAIRLY SMOOTH LOG, 15 INCHES IN DIAMETER ("GUNSTOCK LOG”)
[In eases A, B, C, and D all cuts are parallel.) o

I’fdpeiler s'tock. B _ Gumstock ﬂi!_:ch". B Low-grade lumber. |
— . —— 'T&tal
. 1 value. : | Value Valge| Vaiue
Cage. . : . . Jer
Por (8300 | pap GLpor | pop | 820 Ry
Amount. er Amount. - gun- Amount. | per
cent. 11,’000 cent.| . Sock | cent. ; 153000 Imt
feet). |: B blank}. . feeb).
. Feet, | : ) : Feet, )
Aceidedenna]eanas Cimenedecbouwaas]| - 85 1850 {cEl, at §i43° ]})Jerl{)OO 3121, 55 i5] 150 [%3.90 | 8124. 55
) feet (7 feet por biank) . . - ‘
B....] Ip 100 1 830.00 70 1. 700 feet, at $111 %et 1,000, (- 77,70 20 2001 400 1170 °
. ’ feot éreetper lau.f:) ]
C..... 15 150 { -45.00 60 | 600 feet, at $106 per 1,600 [ 60,00 25 ¢ 250 1 5.00 | +120.00
: - feot, (10 foet per blank s .
D...u- 25 . 250 7500 26 | 200 feet, at 867 pexr 1,0 13. 40 it . 'BEO 111,00 99:40
, | feet (15 feet per blank) B
TYPE 2—SMO0T.'E[ LOG 18 INCEES IN DIAMETER (“PROI’ELLDR LOG”)
X [In cases o and Fall cuts are para[lel In cas¢ G the log 1s cat on all four sides.]
B 50| o006 ISIB0c00 | 45 |'450 feot, b SILL por 1000 | 340.95 | . 50{31.00 | $200;95
. - | ieet {6 feet per lani:) ' )
F....| 80 600 | 180, 00 30 | 300 fect, at $100 per 1,000 [ 30,00 10 | 100 { 2.00 | '212.00
_ : foet (10 Teet per bianks. : ST
G....| 75 750 | 225. 00 10 | 100 feet, at 80 per 1,00 8.90 15 150 | 3.00 ¢ 236.(HF
- o foet (12 feet per bledk). . [ =

Durmg the war permd logs were d1v1ded roughly into two. classes—
a1rplane logs, which would saw out comparatively large amounts.of
propeller stock, and gunstock logs, which were of value chiefly - for
the gunstock flitch. When the best ntilization was practiced smooth
logs 16 inches and over in diameter at the small end were generally
considered as- alrplane logs, and rough logs of all sizes and smooth
logs under 16 inches in diameter at_the small end were classed. as
gunstock logs. bome flitch was, of course, obtained from propeller
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logs, and a small percentage of propeller stock was sawed from the
better grade of gunstock logs.. ‘ ' -

- If a-fairty smooth log 15 inches in- dlameter is reera,rded as’ typmal_
of gunstock 'logs as a class, the manufackurer could obtain stock in
- about the proportmns and amounts and at the values given under
Type 1.in Table 25] Naturally, the smaller the proportion of pro-
peller Tamber sawed, the larger the proportion of flitch and the better
its guality.’ The better the quahty of the flitch, the smaller will ‘be
the number of board feet required to produ‘ce ‘a gunsteck blank;
because of the smaller amount of waste. - If a smmooth log 18 inches
in diameter is taken as representative of the propeller-log class,
proportions and values would be those given under Type 2 in Table
20. 1t was, therefore, more profitable to cut a high percentage of
gunstock ﬂztch from the gunstock logs than to saw the maximum
amotunt of high-priced propeHer stock from them with the larcre
amount of low-grade lumber that would also be produced. From
propeller logs the greafest profit could be obtained by sawing the
maximum amount of propeller stock, notwithstanding the greater
proportion of low-grade material produced. A yield of as much as
75 per cent of propeiler stock could ordinarily be obtained only by
sawing on four sides of such logs.

Ma,ny small mills sawed only inch lumber from Walnut logs.
This lumber was generally purchased by other firms and the pro-
peller grade soried out. This practice resulted in motich waste of
war maberial. Mills were later required to saw gunstock flitch along
with the propeller stock in order to effect better utilization.

Two types of United States Army rifle stocks were made- dumng
the war—the Enfield, which was made In by far the largest quan-
tities, and i3 & modification of a new model British Army rifle;
and the Springfield, which is slightly shorter and smaller than the
Enfield, and is the older United States Army model. -Large amounts
of British Army stocks were made of American black walnut. TFor-
tu;naﬁely, the model commonly used by the British Army is a two-
piece stock made up of a “bult” and a “fore end.” These parts
were manufactured from the pieces of flitch left after cut;mv ot
the one-piece United States Army rifle blank. Smaller pieces called
~“hand guards,” which’ go over the barrel of the rifle and protect

the'hand from the heat of the barrel V'ere also made from the Waste
Walnut -

Sta;t:stlcs compiled by the War Indﬁsmes Board show tha,t the
foIlowmg amounts of black-walnint timber were used by the Unitéd
States and the Alles during the Yate war: For alrplanes, 9,609 mil-
lion board feet; for crunstocks, 94832 mllhon bvoard feets total,
104.441 million board feet. 'In explandtion, it may be well to state
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that a certain portion of this material was manufactured into the
ﬁniShed'product outside of the United States.

.During the war very high prices were paid by the Bureau of Air:
craft Production for propeller stock, amounting to as much as $310
a thousand board feet for walnut. The contract price for walnut
gunstock blanks was about $1 a blank, amﬂuntmg to about $1 20 a
thousand board feet for the ﬂztch materlal

SUMMARY GF GENERAL MARKET CONDITIONS

On account of the scarcity and high cost of walnut Jogs Lhey are
genera.lly utilized very closely. 'lhe great -bulk of the walnut is
handled at large mills that are equipped for the: manufacture of both

lumber and veneer. Band saws, experienced Sawyers, and modern-

kilns contribute to make a very efficient. utilization. Tn vencer manu-
facture 20 square feet of veneer are obtained to each board :Eo.ot log
scale, of logs, and in the making up of panel stock about éﬂe-half of
this is wasted. There is a waste of about 25 per cent also in manu-
facturing furniture from the lumber. Allowing a 20 per cent over-
run of the log scale in the manufacture of lumber, we have the yields
shown in Table 26 from 100 board feet.of lumber, log scale

TARLE. 26.
T — }
Original lng sezle. - -Total product. l et amoum: ““%‘1 In finished-
Lumbﬂr..-'. .......... l ]00 board foe.. ....... 120 square feet, Imch thick..] g0 squarc t’eet 1 m(:'o. tlnck
R IO, S s L T 2 ,000 s%h aTe - i‘eet VEROeT, Jy | 1,080, s;iuare fee (m.sl;;ga
. 4 : pa,ne .

There is ev1dent1y a great economy in using veneer in pla,ce of lum-
ber moreover, a much better, more attractive, and more durable '

_ piece of furniture may be made by the use of veneer.

The principal probiem of the wainut manufacturer is the dlsposal'

of his low-grade stock, both of lumber and veneer. it is most profit-

able for him to turn hls large, clear, and especially his figured logs .

into veneer; i’or, slthough the lumber sawed from such. logs may
brmg a high ‘price, the veneer sliced trom them will bring much

more, However, if only small and defective Jogs are converted info

lumber, orily low grade stock will b obtained, and this ig difficult te

market. “The stocks of walnut veneer: were greatly reduced: because -
of the discontinuation of the making of veneer during the war.. For

this reason cowiparatively small amounts of the highest grades. of
lumbu are being manufactured, and furmture *“&ctorms are using
more of the lower-trrade stock ' : S _ o
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Many sawmills find it profitable to cut low-grade lumber into furni-
ture dimension stock. Many furniture factorles, however, object to
usmg dimension stock because the quality is not good enough,:or the
sizes are not exactly suited to their needs. They prefer to buy the
Iumber and cut their stock sizes from that. It is, of course, more ex-
pensive to ship the lumber than the chmensmn sizes cut from it,
Sawmills should be able to saw the stock sizes moxe cheaply than the
factory can; but if there is considerable waste in the use of dirension
stock it is more profitable to buy the lumber. . The sawmills.can often
recut their low-grade walnut Inmber into a special grade of stock for
furniture, and therefore it is not necessary for the factoriés to handle
so rauch waste material. This is also more economical for the fac-,
tories than cutting clear stock from very defective lumber. A large
surplus of very low-grade stock snd of small clear pieces accumu-
lated from the manufacture of walnut war material is now in
the hands of the large walnut operators. This stock is absorbed very
slowly. Since only small dimension pieces can be made from this
stock, markets for this material are very limited, and a great deal
of it goes into the waste pile and is used for fuel. :

The more extensive use of walnut instead of the various woods
now substituted for it in making the small solid parts of walnut
furniture would effect a closer utilization of the wood. These small
pieces should be sawed from low-grade stock, of which there Is usu-
ally a surplus in the hands of Iumber manufacturers.

The small demand for low-grade walnut veneer makes the waste
m veneer manufacture greater than it would otherwise be. This
low-grade veneer is suitable for backings and drawer bottoms, but
factories prefer large sheets from a lower-priced wood, because there
is less trouble. in cutting out the required sizes. Under present
conditions a large part of the sapwood and defectwe veneer must be

used for fuel
MARKETING WALNUT TIMBER.

- Owners of standing walnut timber generally dispose of their trees
throuvh & log buyer, who may be either an independent buyer or
regularly employed by a walnut-manufacturing concern. Profes-
" sional log buyers generally have connections or arrangements with
some establishment for reselling the timber. Because, as a general
thing, the occurrence of the tree is occasional, walnut is often handled
by small log buyers, who may dispose of it to a larger log buyer.
Small country sawmill owners often purchase walnut logs and sell
them, or at least the choice ones, to a large mill or factory. "As the
timber passes through the hands of several men before reaching the
mill, the original owner may get comparatively little for it. Some
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FiG. 1.—STOCK OF A UNITED STATES ARMY RIFLE.
a, blank; b, finished stock; ¢, front hand guard.

FiGa. 2—EVOLUTION OF AN AIR-RIFLE STOCK FROM THE PLAIN BLANK TO THE
FINISHED STOCK.

FiG. 3.—EVOLUTION OF A SHOTGUN BuUTT FROM THE ROUGH BLANK TO THE
FINISHED STOCK.

These butts are sometimes made from waste rotary veneer cores.
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Fig. 2—WALNUT VENEER Logs OF GOOD SIZE AND QUALITY.

Well shaped, with small amounts of sapwood, and nearly clear of large defeets.
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Fila. 2—WALNUT VENEER LoOGS.

The two small logs near the top, although only 13 and 14 inches in diameter, are suitable for making
veneer because the rim of sapwood in each is less than one inch in thickness.



Bul. 909, U. 5. Dept. of Agriculture, PLATE XIV.

Fig. 1.—Two WALNUT STumMPS WITH ROOTS PROPERLY TRIMMED OFF FOR
MAKING VENEER.

The longer stump is 7 feet in length, with a crotch at the top end, and is particularly valuable
for veneer.

Fig. 2.—A 12-FooT WALNUT LOG (THE LARGE ONE IN THE FOREGROUND) THAT
SHOULD HAVE BEEN CcUT To |0 FEET IN LENGTH.

If a portion had been sawed from each end it would have scaled as a 16-inch log, and the general
quality would have been much higher.

FiG. 3.—A VERY DEFECTIVE KNOTTY WALNUT LoaG.

Bearcely worth sawing into lumber and worthless for veneer. The defectiveness of this log is indi-
cated by the large knots visible on the surface, which have not healed over smoothly.



' UTILIZATION OF BLACK WALNUT., - _ 81

manufacturers prefer to buy their walnut logs through dealers only,
rather than to purchase in small lots from owners.  This is par-
ticularly true of firms that make a specialty of figured walnut veneer.
Other manufacturers prefer to buy from the owners of the standing
timber through their salaried log buyers. A few ﬁrms buy wa,lnut
_logs subject to inspection at the mill. '

Walnut trees are usually converted into logs for the ma,nufaeture
of either lumber or veneer, because of the comparatively high value
of walnut in these forms. (PL XII, fig. 1) Conversion into ties;
fence posts, and fuel wood, except in regions far removed from the
railroad, is confined to that part of the tree which is too small or
- defective for lumber or veneer. Large and figured logs may be
hauled and shipped long distances at a profit. (Pl X -fg. 2.)

Formerly choice walnut timber for export was purchased from
remote mountainous sections of the eastern Umbed States, where a
good supply was found, and hauled 25 or 30 miles over rough moun-
tain roads to the rellroad for shipment to the coast. - During- the war
- walnut timber wis hauled as far as 20 miles to the ra11roa,d il sec-
tions west of the M1ss1ss1pp1, Where there were comparatwely large
stands.

Walnut butts or stumps are very valuable if they ‘are highly
figured. - (Pl XI11, fig. 1.) If they are plain they ‘do not have
specml value. The figured portion should be at least 28 or' 30 inches -
in length. Burls are very rare and brlng high prices at veneer pla.nts
These burls have the appearance of a knot, and typical specimens are

covered with lttle conical spines. They are more often found near‘ R

the outer western limits of the area of distribution, where the trees
are apt to be stunted and not thrifty. ~As a general thmg, only those
burls at the stump or root of the tree, called root burls, and mestly
beneath the surface of the ground, are of value; those highez-"up “onr
~ the trunk or on large limbs are generally ‘full of cavities. A good
burl should have sound, solid wood like the norma,l growth The
best burls are vsually turmp shaped o

It is impossible to give current prices for walnut logs, both b_ecauSe
there has been a great fluctuation ih price on account of the war’s
demand, and because walnut mills do not generally put out a price
Hst, the amount paid bemg determined by the quality of the indi-
vidual logs, partlcularly in recrerd to their suitability for veneer.
During the war, prices ranging from $20 to $120 s thousand board
feet, log scale, were paid for standing timber, depending on size and
location. Thig averaged about $50°a thousand. The prices for logs
on board cars at the railroad ranged from $45 to $150 a thousand for
diameters 12 inches and over, making in most cases a cost for all sizes
- of $100° to $110 a thousand at’ the mlll 'The -average-Sized log:

T T484°—20——6
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measured between 15 and 16 inches, and low-grade logs were ineluded
if they were not too defective. Compam.mvely Tittle standing walnut
timber ‘was purchased for a short time after the close of hostlhtles,
because of the large stocks on hand at the time of the signing of the
armistice.

Prices of $75 to $175 a thousa,nd board feet at the mill were re-
ported soon after the close of the war, $75 representing the price
for 16-inch logs, and the average cost for logs of all sizes being
about $90 a thousand. The higher- pnces were for large veneer logs
-of- special value. . If- $50 a thonsand 18 - allowed for logging and
freight costs, the. variation of stumpage prices is from $25 to $125
a thousand for logs 16 inches and over, or an average price of about
$40 a thousand, this average prlce applying to a log about 19 inches
in diameter. These prices are given only for the purpose of indicat-
ing the variation. They vary greatly with the quahty of the tim-
ber and the distance from market, While the prices paid shorily
after the war were slightly higher than those: paid during the war, the
quality of the logs was much better, the prices spplying to logs that
* were comparatively clear. War-time costs of 16-inch logs at the mill
amounted to about $110 a thousand on the average, while $75 a
* thousand was paid more recently for logs of the same size and of
better quality. During the first half of the year 1920 prices for wal-
nut and other hardwoods were very high. Prices paid in Indiana for
walnut logs at the mill in some cases averaged about $300 a thousand
board feet, log scale, and large, high- -quality veneer logs brought :
‘about $500. 2. thonsand board feet at the mill.. Whether h1gh prices
will prevail depends for a large part onm future prices of walnut
lumber and on prlces of other hardwoods. The very high ¢ost of
marketing timber is one of the main factors responsible for these
. greatly increased prices at the mill. Highly figured wood, includ-
ing stumps, crofches, and burls, is worth more than the. average
veneer log, the value ‘depending on. the size and quality of log and
the kind of figure. Burls are sold by weight, usnally for 10 or 15
cents a pound and ap.

If the farmer has walnut trees Whlch he wishes to dispose of, it is
generally more profitable for him to fell the timber and haul it to the
railroad than to sell if on the stump. After the timber is sawed into
log lengths its actual worth may be better judged than when it is in
the standing tree. Firms often buy standing timber by paying a
lump sum for the lot. It is generally more satisfactory, however,

“to sell in conformity with a scale of prlces, by the thousand boeard
feet, according to the size of logs. The size is generally determined
by the average of two dlameters taken at right angles to each other
and measured inside the bark at the small end. A 1d-inch log is
usually the minimum size desired ; however, 12-inch logs are taken if
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they are straight and fizst class inevery way. Small figured logs also -
are in demand. Trees shonld be felled by cutting as near the ground
as possible if the wood is sound, in order to get the adva,ntage of the
extra length of large-sized material.
~ The usual merchantable lengths are 8, 10, 12, 14: amd 16 feet An
allowance of at least 2 inches over these le;ngths should be made for
trimming the lumber at theanill. Some firms allow odd lengths; sorze
allow omly certain proportions of lengths under 10 and under 12 feet.
Shorter lengths than $ feet may be allowed when i is necessary to
cut the log short, if it is large and of good quality, and especially if
it is a figuved or otherwise high-grade veneer log. . Veneer 10gs 6
feet or even 4% feet in length are accepted by some -mills. - ‘
Unless they are very large, logs for veneer manufacture ;)refemably
should not have more than a 1-inch rim of sapwood. (P1. XIII, fig.
2.) . Three and even 2 inchesof sapwood spoils the prdinaajy-.sized iog
for veneer. Open-growth timber often has'much sapwood. ~Tf there
iz a good amount of heartwood, and if it is not too defective; this
timber is often very valuable for verneer on account of the figure that
is generally present. =
- Figured logs are now greatly in demand nghly ﬁgured stump
- or“ butt ? wood is especially valuable. However, few stumps have
the valuable wrinkle, curl, or roll figure. This figure is generally evi-
denced by a ridged surface under the bark. -Panel lengths are 30 and
36 inches, and, if the figure extends over this entire length the log
ig of much value Stump wood, to be marketable, should be at Ieast
20 inches in diameter at the smal’.l end and from 3@ to 42 inches long.
Only the solid portlon of thestump can be used, and the base should be
wquared off by sawing. . The root spurs .along the gide of the stump
should be cut off neaxdy flush with the surface of the grunk, (Pl
XV, fig. 1) The roots are sometimes used for hatracks and coat
‘racks for hall tress, and for touch legs.  Crotches are often of value
#nd should be cut about the same length as stump wood. P
 Walnut logs aze usually measuzed by the Doyle log rule. Table
97 gives the nurber of board feet in logs of different diameters and
lengths, Careful attention sheuld be -g-i-ven to cutting the logs into
the mest advantageons lengths. If it is praeticable; logs shonld be
cut at a crook, croteh, or knot, in order to get.as straight. and clear
lengths as possible (P, XIV,fg.2.) The amonnt.of scale obtained
and the price may vary with fhe method of cutting. For mstanoe,
alog-cut 16 feet long, havmg a dismeter of 14 mches, and containing -
100 board feet, on aceount of a marked taper in the upper 2 feet,
might measure 16 inches af a lengthof 14 feet. This would give a
seale ‘of 126 board feet (over one-fourth more) at a price of, per-
haps, $10 2 thousand more, on account of the greater diameter. This
does not mean that there is necessarily an advantage in cutting short



84 BULLETIN 909, U. 8. DEPARTMENT OF AGEICULTURE.

log lengths, for some log buyers take the diameter measure of long -
logs at some specified distance back from the small end. If, however,
there is a decided taper at the upper end of the merchantable length
of the tree, it would often be a loss to the owner to leave that small-
diameter material on the log. Defective parts of the bole may often
be left out altogether to better the quality of the logs. (Pl XIV, fig.
8.) © After the trees are cut the logs should not be left lying for a long
time on the ground or exposed to the sun. The logs should be raised
from the ground and the ends should be painted. If the ends of the
logs are checked at the time of felling, it is customary for the cutters
to make a blunt cut with a wedge wcross each end of the check. This
helps to prevent the check from extending to the ‘bark and, what
would often result the log gplitting open its entire width.

TABLE 7. ——Amounts of board feet, log scele, contained in logs of different
Efmgths and diometers, measured according to the Doyle log rule.

Length in feet.
Diametea, =
Smallend | 6 7 8 9 [ 1w ooz | 13| u | | o,
¢inches). g
Board feet.

1 2 2 2 2 3 3 3 3 4 4
3 4 4 5 5 6 7 7i 8 3 9
1] 7 g 9 0 11 12 13 | 14 15 16
9 1L 12 14 1B 7 19 20 22 25

13 16 18 20 2 25 27 20 a1 3
18 21 24 28 i 34 37 40 43 46 49
24 22 32 36 L] 44 48 52| 5 60 684
35 40 46 51 56 [3 66 71 il 81
37 44 50 56 2 69§ 75 81 87 9% 100
45 5 8 il a3 91 98 06| 113 12t
54 63 T2 81 10 99 w08 117 128 135 144
83 7 951 up| ..ue| 127 137 18| 18 169
73 8 98 i 12| 135| 147 1 7t 184 19

84 112 127 1 155 169 183 197 211
96 112 128 144 40 176 192 208 224 240 256
108 126 M4 | 163| 1| 19} 217 225 | 253 201 289
121 142 162 182 22| 223] 243 263 283 | 204 32¢
135 158 180 203 265, 248 271 263 316 338 361
150 175 200 - 225 | 20 275 225 -3 875 400
165 193 220 248 1] 303 331 3 386 413 441
181 212 242 273 302 333 ¢+ 363 393 423 454 434
188 231 264 208 33L 364 397 430 463 496 529
216} - 2527 288 | 324 3| 306 432 468 510 576

278 312 352 30, 430 469 508 547 586
253 206 338 350 422 465 549 591 876

Costs of marketing include those of buying the timber, felling the
trees, cutting into lengths, hauling to the railroad, loading on ears,
‘and transportmcr to market. Buvmg costs 0enera11v range from $5
to $10 a thotsand board feet. The cost of felhng is Varlable, depend-
ing mostly on the extent to which the timber is scattered. If the
trees ave frequent, the cost of felling and sawmg into logs generally
varies from $2 to $5 a thousand; if the growth is much scattered, and
if ‘considerable time is lost in going from one tree to another, the
cost may amount to several dollars a thousand more. The cost of
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hauling and loading on cars varies almost directly with the distance;
it usually runs from $15 to $30 a thousand for a 5.to 10 mile haul,
- The freight cost depends, of course, on the distance to the mill or
factory. '

‘Farmers owning walnut timber usually find it profitable them-
selves to haul their logs to the railroad, especially during the winter
months, when work is comparatively slack. The timber is not so apt
to deteriorate at this time of the year, and hauling may then be done
more conveniently. Inspection may be made by the buyer’s repre-
sentative at the farm, the railroad, or the mill. If the logs are of
average size and quality the mills will purcha.se as Little as 3,000
board feet, log scale—an amount which is considered a minimum
carload. Smailer shipments are often made if the Jogs are very high
grade or figured. Owners of small lots of timber may often combine
to shlp a carload. Followmg are the sh1ppmg welghts of Walnut in

various forms: ‘
Pounds

Rough lumber 1 inch thicl, 1,000 bdard feet, green,w_m___:__,,-___‘___‘__‘ 14,900
Rough lumber, 1 inch thick, 1,000 ‘board feet, dry____'_'_:_w;'; __________ 13, 809
Logs, 1,000 board feet, log scale, Doyle rule: : o R
Diameter, inside bark at small-end, 12 inches, green _______________ - 11, 900
Diameter, inside bark at small end, 12 inches, dry e 8,200
Digmeter, inside bark at small end, 18 inches, green__ o ____ 8,300
Diameter, inside bark ot small end, 18 inches, dry o 5, T00
Diameter; inside bark at small end, 24 inches, green_. 7,100
Diameter, inside bark at small end, 24 inches, dry_- o 4,900
Cordwood, bolts, butts, ete,, 1 cord of 128 cubic feet, green__.....__- 4,700

Cordwood, bolts, butts, ete., 1 cord of 128 cubic feet, Ary——ww-— 3,200
. SUMMARY AND CONCLUSIONS.

The use of black walnut eovers as long a period as that of any. other
native wood. . It has been repeatedly predicted that the supply would
‘soon be exhausted. ‘The timber has never been plentiful; but, on ac- ~
count of ite being scattered throughout a large area, there has been
a fairly steady supply since colonial times. Its area of commercial
distribution is, roughly, the eastern half of the United States ex-
clusive of the coastal regions, the southern Mississippi Valley region,
and the extreme northern regions. The principal supplies are now
located in central Tennessee, eastern Kentucky, northwestern West
‘Virginia, Ohio, Indiana, Illinois, southern Yowa, Missouri, south-
eastern Nebraska, eastern Kansas- and QOklahoma, northeastern Tekils,
-and northwestern Arkansas. Although the best qualzty of walnug
has come from Ohio and Indiana, the general run of the timber is
now better in the Western part of its range, because it has not been

1 Gificial standard‘we;ghts of the Natiomsl Hardwood anher Association.”
2 Figured on the basis of 90 cubic feet of solid wood content.
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cut .out ‘to the extent to which it has in the eastern part. The best
stands are now “west of the Mississippi River.

Before the war the annual demand amounted to abeut 60 million
board feet; during the war it increased to about 90 million beard
feet. A Iarge part of the total is exported in normal tlmes, prmm-
pally to Europesn conntries.

The greatest problem of the lumber ma;lmfa,etarest‘ ig to dispose
of his Jower grades, of which there was a surplus from the manu-
facture of high-grade airplane-propeller fumber. the war.
The cutting of dimension stock is often ipracticable, on account of
the varying needs of the factories using this stock. It is now a
COIIION practiae ‘among walnut-lumber manufacturers to recut low-
grade stock in order that it may be classed in a higher grade, or
may be sold as a spema,l grade of sm&ll dmensmn s(mk of a beiter
kind.

Walnut is valued mamly for its good seasomng, working, and
glumg qualities, its fine appearance, and its good finishing proper-
ties, TIfs principal uses are for cabinetwork in. furniture, musi-
cal instruments, and sewing maechines, for inferior finish, and for
gmstocks. For cabinetwork and ipside finish it is used very largely
n the form of veneer panels, Thin lumber is used extensively in
Furopean countries for cabinetwork, instead of veneer. Other cabi-
net woods—as, for 1nstance, red gum and birch—are commonly used
for the solid pieces in eabinetwork. A substitution, .however, de- -
tracts from the appearance and general quality of the piece. Panels
are usually made of five plies, and the outer ply is generally of the
striped walnut that is characteristic of open-growth trees, or of some
other highly figured .walnut as, for example, cross figure, stump
wood, crotches, or burls.

. There has been a recent revival in the popularlty of black walnug
furniture, which is now given lighter finishes more nearly like the
natural color of the wood. This treatment brings out the natural
beauty of the grain amd ﬁgure For this reason the rapid-growth
light-eolored heartwood is now more in. demand than is the dark,

- uniformly celored. Figured wood is scarce and highly wvalued, and

is eut into veneer usually one twenty-eighth inch in thickness.

. Walnut veneer is cut by the straight rotary, stay-log rotary, or
straight-slice process. Manufacturers get about 20 square feet of
veneer from each board foot of logs, log scale,with a wasta of about
&5 per eent. This waste is unavoidable, and mcludes the sapwood,
the defective veneer which is not ma,rketable the, wood trimmed off
before a sheet of merchantable width is obtained, the waste due to
defects, and the ¥ dog board.” Because walnut veneer logs run com-
paratively small in size, wide walnut veneer is much in demand.
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Walnut is a suitable wood for railway ties, fence posts, and fire-
wood, but only small and defective material is ordinarily converted
into these products.

* The price of walnut lumber has increased greatly during recent
years, and the same thing is true of the price of such other cabinet
woods as red gum, white oak, and birch. These prices have also ef-
fected a great increase in the price of logs. During the war, on
account of the unprecedented demand for walnu$, much small and
defective material was accepted. Logs 14 inches and over ih diame-
ter and at least fairly clear are mow generally specified. The in-'
creased expense of logging and of freight has been an added factor
in making the cost -of logs higher than before the war.

Owners of walnut timber ean dispose of their trees to best advan--
tage to walnut lumber and veneer manufacturers, and te factories
that purchase walnut in the log form. Tigured walnut is more valn-
gble than plain. Walnnt firms do not, as a rule, publish a fixed scale
of prices and log gr;ades, the prlce genemlly bemg sef by the log :
buyer. - -

Although the “present very high mrket 'przce of the timdber may
not be maintained, walnut will always be in demand, and will bring
good prices because of the intrinsic value of the wood. Owners of
timber tracts containing walnut will generally find it. profitable to
favor the young growth of thas t;:mber over thaa; o"f less vafluable
species. ‘



APPENDIX.
 DETAILED LIST OF USES OF BLACK WALNUT REPORTED BY
FACTORIES. -

Bozes and crates.—Ballot hoxes; lodge ballot boxes; box handlés; machine
boxes; seed boxes : storage battery boxes; tool boxes; togl chests,

. Broams and carpet sweepers.—Carpet sweepers.

Bungs and feuceis.—Bungs,

Car constmagm —Cabinetwork (electrie cars) ; cabinetwork (passenger
cars}); car repairing; cars (ﬁnish); cars (interfor finish); passenger cars;
pavssenger cars (interior finish) ; railroad ears; switch-box ecovers (Pullman
ears) upper herth doors (sleepibg cars): grilles (Pullman earsy s panet wain-
seoting (Pullman cars); push buttons (Pullman cars); sash (Pullman cars)_
. Caskets end coffins—Casket cases; caskets; coffin cases; coffing,

© Cheairs, —Chalr armsg; chair arms (Pullman cars); chair-back posts; chair
legs chairs desk  chairg; ecclesiastical . chairs; office chairg; official chairs
(lodge room), rockmg chairs ; chau's (spmdles) H rockerS‘ parlor rockers‘
settees; settles,

. Clocks.— Clock cases; hall-clock cases; elocks, ... 1, Co

. Firearms~-Gun butts; gun forearms; fore-end blanks; gun fore ends; air-gun
stocks; air-rifle stocks ; gun stoeks; pistol stocks; rifle stocks,

fFf:wtures.—Altars; chorch altars; lodge altars; church Bible stands; book-.
shelves; cellarettes; barber chairs; closet seats; commodes;. counter fops:
fixtures; bank fixtures; bar fixtures ; church fixtures ; fistures (exterior parts) ;
office fixtures ; store fixtures; church pews; showcases,

Frames end molding, piciure.—Picture frames; picture molding.

Furniture.—Beds; folding beds (exterior parts); bedsteads (exterior);
benches; bookeases; bookecases (exterier); revolving bookracks; bureaus:
bureaus (exterior) ; cabinets: drug cabirets; filing cabinets; humidor cahinets;
letter-filing cabinets; magazine cabinets; music eabinets; smoker cabinets;
thread cabinets; furniture carving; carvings; case work; chests; chiffoniers;
chifforobes; china closets; couch legs; desks; house desks; ladies” desks: office
desks; drawer handles; dressers; dressers (exterior); princess dressers (ex-
" terior) ; newspaper files; foot rests; footstools; frames: mirror frames: mirror
frames (Pullman cars); furnituré; case-goods furniture; church furniture;
lodge furniture; office furniture; hall hatracks; inlaid work; knobs; cheval
mirrors ; bed molding; case panels; desk panels ; veneered panels; chair pillars;
rails (billiard tables); rails (card tables); rails (pool tables); sideboards;
chafing-dish stands; stools; tables; card tables; dining tables; drop-leaf tables:
extension tables; library tables; portable tunch tables {Pullman cars); parlor
tables; side tables; tea tables; taborets; veneer: wallcases, '

Handles.—Handles; package handles; handles (saddlers’ tools). )

Instruments, musicel—Accordions; phonograph cabinets; consoles; drum
shells; mandolin bodies; molding (piane players); music benches; pianc music
shelves; orchestrions; organ actions; pipe-organ blocks; organ cases; reed-
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organ cases; pipe-organ casing; organ frames; organ parts; cabinet organs;
interior organg; pipe organs; pipe organs (exterior); reed organs; reed organg
(exterior) ; -panels; piano actions; pianc benches; piano cases; planoc chairs;
piano legs; piano molding; piano parts; piano players; piano seats; piano‘
steols: veneer cores (piano cases); veneer eross-band work (pianos); veneer
{piano cases). ’

Instrivments, professional end scientifio—Carpenters’ tools; dental cases; op-
tical cases; embalming boards; heads (carpenters’ squares) ; heads (draftsien’s
T-squares) ; miter boxes.

Moachine construction.—Cylinder heads; machinery construciion; flour-mill
machinery; four-mill {rim.

Machinery end epporetus, eleciricol—Cabivets (electrical work) ; coil cases;
electrical appliances; electrical appliances (bases) : electrical equipment; tele-
phone-subscriber sets; switchboards; telephones.

Patterns and flasks—Patterng; foundry patterns.

Planing-mill products —Finish; interior finish; flooring; parquetry flooring;
flooring (parguetry borders) ; flooring strips; foors; interior trimming (house) ;
molding ; base molding (house) ; molding (caps, interior trim) ; house molding;
guarter-round molding; spring-cove molding (House-interior trim}; mnosing
(house-interior trim); panel strips (house-interior trim}; panels, ceiling
panels; window panels; partitions; dining-room plate rails; window aprons;
. window stools (house-interior trim). : :

Printing matertal—Printers’ materials, ‘

'Refrigemtgjrs and kitchen cabinéts—Kitchen cupbogrds, :

- Bash, doors, blinds, and. general millwork—-Balusters; stairway balusters;.
baseboards; flat battens; dining-room cefling-beams ; boards (fillers) ; brackets

{plate rails); cabinetwork; cabinetwork (stairs); carpet strips; casing; door

easing; head casing (house): window casing; doors; folding deors; mirror

diors (house) ; doors (rails); sliding doors; dust caps (house-interior trim) ;

fllet (bouse-interier trim) ; fret wood; grilles; grilles (house-interior trim);

stairway hand rails; joiner work ; millwork ; exterior millwork ;-sereen’molding

newels; pilasters; railing; sash; deor screens; fire gereens; wirdoew scréenss
stairwork; stiles (doors); wainscot rails; wainseoting; wainscoting éaps; -
window aprons; window stops. : ‘ '

Sewing mochines—Cabivets (sewing-machine) ; sewing-machine parts,

Shkip end boet building.—Boats; interior cabinets (ship); interior cabinets
(yacht) ; pilot wheels (ship); pilot wheels (yacht); steering wheels.

Sporting and athletic goods—Cigar wheels (wheel of chance) ; tennis-racket
throats; tennis rackets. _

Vehiclas—Automobile bodies; automobile dashboards; automobile dash-
hoards (fillers) ; automobile dash frames; automobile deck rails; autorobile
handrails; automobiles  (interior finish) ; dashhoards (buggy); vehicles; wind
shields (automobiie) ; window frames (automobile).

- Whips, cones, and wmbrella sticks——Canes; umbrella handles. .

Woodenware and novelties—Fancy boxes; gavels; novelties; rolling-pin
handles; toddy sticks; jewelry {rays; serving trays; woodenware.
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