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INTRODUCTION. 

The use of American black-walnut timber for various products 
began in early wlonial times. Probably its first extensive use was 
for fence rails, for which i t  was chosen because i t  was easy to split 
and resisted decay. Much of it was cut for fuel. Large quantities 
of black walnut, which prefers rich agricultural land, were wasted 
in ccleerilng for ci~ltinnkion. I n  the eighteenth c e n t u ~  it  was a favor- 
ite wood for furniture, and was one of the two native woods (wild 
cherry being the other) best adapted for fine cabinetwork. It was 
also highly valued for gunstocks. The excellent stands i n  the fertile 
valleys of eastern Pennsyivania, 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. I n  this period the region of theOhio 
River basin became the chief source of supply. 

From 1660 to 1880 the demand for walnut grew tremendously, 
because of its use for &le stocks du~i i lg  the Civil War, and also be- 
cause of its popularity for making furniture. The maximum wai- 
nut production was reached about 1875, when it  is estimated that t& 

7434'-20 
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toea1 cut was approximately 125,000,000 board feet. During this 
period a large part of the walnut timber was removed from the region 
east of the Mississippi River. 

The past six years have seen a revival in the walnut-furniture 
industry, and large amounts of the wood have been called for. The 
greatest use of this timber recently, however, has been for rifle stocl.;s 
and airplane propellers for the Great War. On account of the un- 
precedented demand for walnut for these uses, the sawmill cut in 
1918 was about 100,000,000 board feet. The entire country was 
searched for available material, and even mal l  and defective 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 thonght existed, and 
many lots of large-sized trees were found that were equal 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 distrib.ation of the tree. 

Black walnut (Juglans nigra Linn.) is a very near relative of the 
Circassian walnut ( J .  regia Linn.) of the Old 'World, which is 
highly prized as a cabinet wood. I t  is also closely related to the but- 
ternut (J. cinerea Linn.) of eastern United States. This last wood 
is less valuable, however, than the black walnut. There are two 
other walnuts native to the United States. These are the Mexican 
walnut (J. rupestris Engelm.) and California walnut (J. calijomica 
mats.). These two species grow in southwester11 United States. The 
timber is of little importance even localIy, and the trees are usually 
Iess than 12 inches in diameter, with a clear lengkh of trunk ordi- 
narily not more than 8 to 10 feet. 

This bulletin deals with the characteristics, eroperties, uses. mann- 
facture, and market values of black-walnut mood, and particularly 
discusses the uses for which walnut is best adapted. . 

PROPERTIES OF THE WOOD. 

GENERAL APPEARANCE. 

The heartwood.of black walnut is light brown to d a r ~  brown or 
chocolate-brown. The sapwood is nearly white. I n  forest-grown 
trees the heartwood is generalfy a rich chocolate-brown. The sap- 
wood* is narrow in. such trees, usually 1 inch wide or less. In  open- 
growth trees the heartwood is lighter in color; the sqwood grows 
tb about 3 inches in width, and is white or discolored to yellowish or 



purplish brown. The annual rings of growth are usually broad and 
are marked off fronl each olher by the presence of Inany pores at 
the beginning and a somewhat dense growth at the end of each 
annual nng, 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 cornpartively large ahd in cross sections easily visible 
to the naked eye; they appear as fine dark and generally short lines 
over the entire longitudinal surface. Figured wood is in demand for 
difEerent lrinds of finish. I t s  handsome effect is often produced by 
dark-colored strealrs or  alternate stripes of lighter and darker 
shades. The striped figure in quartered stock is caused by 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, croolrs, 
forks, and twists produce a special figure in the wood. Highly 
figured walnut, with a great variety of design, is cut frotm the walnut 
burl-an abnormal growth of wood tissue. 

PHYSICAL AND MECHANICAL PROPERTIES. 

Black-walnut wood is heavy, hard, strong, and stiff. It is easy 
to split, has good shock-resisting ability, shrinks moderately in 
seasoning, is susceptible of a good polish, and takes paint, stain, and 
other finisbes exceedingly well. 

The results of certain Forest Service experiments on black walnut 
tested green are shown in Table 1 in comparison with oak. The 
strength values of the green wood are cansidered the best basis for 
comparison. Walnut compares still more favorably with oak when 
their dry weights are taken into consideration. For instance, black 
walnut, which has a dry weight of 85 per cent of the dry weight of 
oak, has shock-resisting ability 27 per cent greater and strength 
in bending 14 per cent greater than that of oak. As to strength in 
compression parallel to the grain, walnut rates 21 per cent higher, 
and in stiffness 14 per cent more. The shearing strength of walnut 
is 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 malnut 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 
shrinkage is much less in black walnut than in oak. I n  weight, and 
likewise in dimension, walnut changes slowly with changes in 
atmospheric conditions. 
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Black walnut is straight-grained, easily worked with tools, is not 
liable to warp and check or to shrink and swell to any considerable 
extent after it has been seasoned, and glues well. These qualities 
xdd greatly to its value as a cabinet mood. Table 2 shows the prop- 
erties 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. I n  
shock-resisting ability and stiffness birch is superior to walnut. 
although the two woods are about equivalent in strength. Birch is 
not so good in holding its shape after i t  is seasoned, and is also more 
liable 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 
,walnut, with the exception of the radial shrinkage of oak and red 
gum. The volumetric shrinkage values of these woods are consider- 
ably greater than those of walnut. Walnut, therefore, compares very 
favorably with our other native cabinet woods in regard to these 
basic properties. 

TABLE 2.-Propwties o f  carious cobmet woods, cmpared with b2aclc walnut. 
Black walwut=l00. 

I I 

1 I I I 1 I I 
NOTE -Ther~ la t i roa l ren~h  figuros given m the first four columns oithlr tabisare basod on eompo5~t'te 

values, saeh of ~111ch is a eomblnat~an oisevoral &%rent Linds oi tosts 

The true mahogany of Central America, listed 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. I ts  shoclc-resisting abil- 
ilg is far below tbat of walnut. The amount of shrinkage in Cen- 
tral American mahogany is much less thail in any of iho native cabi- 
net moods 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 diffuse-porous wood, the pores be- 
ing scattered throughout the annual-growth ring. These pores are 
comparatively large in size and easily visible to the naked eye, espe- 
cially in the spring wood, and they gradually decrease 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 
sometimes give the appearance of a ring-porous arrangement. 
Plates I, 11, and I11 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 walnut, but the wood of the 
former may be distinguished from the wood of the latter by its light 
chestnut-brown color. 

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 veiy 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 portion 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. I t  is especially prevalent in trees originat- 
ing 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 merchantable length at the butt, although occa- 
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 logs are often attacked by small larva 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 panels. In  general, western timber suffers more 
than eastern timber from such attacks. 

" 
Walnut suffers little injury from fungi or insects either in the 

lumber or in the finished product. Green lumber or lumber partly 
dried is subject to fungus attack, but there is little liability of injury 

:if ordinary care is taken. 
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SUPPLY. 
RANGE. 

The black-tralnut tree grows naturally over a large area extending 
from southwestern New England Lo central Nebraska, Kansas, Okla- 
h_oma, and Texas. The limits of its distribution are shown in figure 
1. Within the limits of its range, however, there itre 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. It is, 

therefore, not generally fouhd on the higher elevations throughout 
its range, nor on wet bottom lands, but in moist coves, on fertile hill- 
sides, and on the well-drained soil of valleys and bottom lands. A 
limestone soil or sandy loam containing a large quantity of humus, 
overlying a deep subsoil of gravel, with a snflicient 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 sn5cient 
quantzties for commercial exploitation is much more restricted (fig. 
2). T h i s  region excludes the Edilo+ing areas embraced within its 
botanieak range: Practically., all of New York; the greater part of 
Pennsylvania, chiefly the mountainous and. the northern partion; 
nearly all of New Jersey and Delaware; all but the centralpart of 
Maryland; southeastern Virginia, all but the western $rtion of 
Noi.th Carolica, and them@ns of relatively high altitude in those 

Bra. %-The area of primary eammereial importance ihdleates in a general way where 
walnut is  found in comparatively large quantities. m e  area of secondary Commercial 
importance includes the re&* where It generally occurs in quantities large enough for 
commercial exploitation. 

States (as also of \Vest Virginia); practically all of the area in- 
cluded in the other Atlantic and Gulf States; southern Arkansas, 
ancl parts of other States on the border of its botanical 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 montainous sections.of Virginia and West 
Virginia, where i t  is shown to be.unimportant, many rich coves and 
fertile valleys contain profitable stands of excellent walnut timber. 
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a. r., aunualriag. 
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CROSS SECTION OF BLACK-WALNUT WOOD MAGNIFIED 20 DIAMETERS. 
a. r., annual ring; p., pores. 
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CROSS SECTION OF BLACK-WALNUT WOOD MAGNIFIED 250 DIAMETERS. 
p., pores; f . ,  wood fibers; a., end of annual ring. 
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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 
remaining area is within its principal commercial range. 

. . , . 

$UPPLY OF TINBER IN DIFFERENT REGIONS. 

  able 3 gives the estimated amounts of standing black-walnut 
timber, by States and groups of States, for trees 12 inches a n d  over 
in diameter at-breast height. This estimate is based on available 
data from various sources, and is subject to revision as more'definite 
data are obtained. The amount of timber available for commercial 
uses is, of course, conkiderably.less than this, because many walnut 
logs less than 14 inches in diameter at the small end are not mer- 
chantable. Moreover, .much of t h e  timber included in  the estimate 
is in sniall amounts .too scattered to warrant it& removal:-& very 
larg? part of it:is ali? in,~&essi'b~e:.unde~~tesent c o n ~ t i o n s ; ~ ~ ~ ~ e v e r ,  ,.: :: 

as ccinditionschar&e, timber formerly'inacc&sibli becomes a,me@lble: 
An? staliment; therefore', as t;o:imou,nts abailable'is . . .  mere conjecture. 

. . . .  . . 
. . . .  

. - TARLFI 3,-Estimated enzvzcmt.~~~o~-sto~~i?1;~ .aoallz,fft, 'bv stat~s. 
, .. , . 

[Trees 12 inales md 07's ,m dinmeter, breast high.] , 

' a \ ' ,  28 a 1 25 

.................... 
! I 

The locations from which walnut timber has been recently ob- 
tained are given in figure 3. This figure shows graphically the wal-. 
nut timber that had been purchased by mills cutting gunstock blanks, 
ind which was in the'woods and a t  sidings at the time of .the sighing 
of the armistice. 

ILLINOIS-MISSOURI-IOWA REGION. 

[Estimated staud,, 246 rnilliom. feet1 . . 

Estimates of .standing 'walnut timber credit t'he Illinois-Missouri- 
Iowa region with approximately 30 per cent of the total. Large 

state. : 

nlinois.. ................. 
Missouri.. ............... 
Iowa.. ................... 
Kentucky.. .............. 
Tennessee ................. 
North Carolina.. ......... 
Ohio. ...................... 
Indibna: ..... : ........... 
Arkanlw .................. 
Oklahoma.. ............. 
Texas.. ............... -- virgirii?..:. ,. ............ west V1rsm1& ............ 
Nebraska.. ......----.... 
KWBS.. ................. 

by 
rrglons. 

. . .  246 

. . .  
} 141 

. Io7 

101 1 . 89 

15 

Amom* 
inmillions 

'&!;;$ 
SCB~B., 

1 
80 

; 
14 

48 
18 

2 
18 
27 

1 , '  . , . :  

stste. 

New York... ............ ........... ,FenlLFy1v&nbI ............ hlarylsnd.:.. .............. New Jersey 
Delaware ..... : ........... 

............ South Carolins 
Georgia.. ................ 
Alabama ................. 
:.L*shbi~;i ...... : ........ ................ Louisiana 
Michigan ............. .: .. 
-iscon* ............... 
Mlnnesot& ................ 

Grand totd 
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)amounts have been removed in recent years, but the supply has not 
been so greatly depleted here as it has, for instance, in Ohio and 

Indiana. It seems probable that the stand of walnut in this region 
was originally inferior to the Ohio and Indiana stand; buton account 
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of the exploitation being more recent and the timber being relatively 
inaccessible, the best supplies are ilvw located in Illinois, Missouri, 
and Iowa, This region is, on the whole, fairly well adapted for the 
growth of walnut, which is quite generally distributed throughout 
the section, except on the poorer and drier upland solls and low, met 
bottom lands. The best timber is to be found on land that has never 
been cleared for cultivation. 

The principal walnut area in this region comprises southern Iowa 
and northern and central Missouri. I n  Iowa, walnut is iound in 
commercial quantities principally along the streams. On the higher 
elevations in the northeastern part of the State merchantable trees 
are rarely seen. Southeastern Iowa 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. I n  northern Missouri, black wal- 
nut is confined principally to the alluvial soils adjacent to  the 
streams, where the deep moist loams maintain some excellent stands. 
Central Missouri is also an important walnut region, especially in 
the western part, where there are comparatively heavy stands of wal- 
nut continuous with those of eastern Kansas. In  the Ozark region 
of southern Missouri the walnut growth is confined to the lower ele- 
vations, principally to the deep moist soil of the stream courses. I n  
such locations it attains large size, and in the aggregate there is a 
large amount of excellent walnut timber in the Ozark region, al- 
though much of the best has been removed. The low bottom lands 
of the southeastern portion of the State do not generally contain 
walnut in commercial amounts. 

In  northern Illinois, and particularly in the northeastern portion, 
there is comparatively iittie wainut. There is also vely little on the 
low bottom lands of the southern portion. The principal supply is 
located in an east and west belt occupying the middle third of the 
'state. Here it is confined largely to moist situations. 

The walnu6 timber in the Illinois-Missouri-Iowa region does not, 
in general, grow so large as that of Ohio and Indiana. Nevertheless, 
as it has k e n  culled less extensively than that farther east, the gen- 
eral run of the timber is probably as good as the average or better. 

KENTUCKY-TENN!3SSEE-NORTH CAROLINA REGION. 

[Estimated stmd, 141 mlllion fee t1  

The presence of comparatively large supplies of walnut timber 
in Kentucky, Tennessee, and North Carolina is due in large part to 
the relative inaccessibility of the region. The best timber is now 
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probably in the mountainous areas of eastern Kentucky and Ten- 
nessee and western North Carolina, 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. Oil 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 vpalnut 
has been removed in the process of lumbering for such species as 
yellow poplar, with which it is generally associated in this region. 
I n  former yeals, 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 the mountains the walnut is so scattered that i t  is, 
as a rule, impracticable to log the wdnut  alone. Estimates made by 
the United States Forest Service of mountain timber in L11is 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 regiou will become 
available only as it is released by general timbering operations. 
There are many comparatively small agricultural areas scattered 
throughout this mountain section in which walnut occurs as a shade 
o r  field tree or mixed with other hardwood timber. I n  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 mas formerly much walnut timber 
on good soils, but this has bken 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 and west of the mountainous regions. Throughout cen- 
tral Tennessee there is a great deal of walnut scattered over the 
agricultural iancls. Many of the trees are, however, small and cle- 
fective, for the mcst desirable ones have been cut out. It is esti- 
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. I n  central Kentucliy there is a very large area in which mal- 
nut grows in quantity, principally in fertile sections of the blue- 
grass region in the east central part of the State.  much walnut 
has been obtained from this section in past years on account of its 
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accessibility, and, although the 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 a haul of 15 to 20 miles or more is necessary. I n  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 oil account of the roughness of the country. In  
the rugged southeastern part of the State, in fertile, moist valleys, 
there are supplies of good quality. 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. 

OHIO-INDIANA REGION. 

IEstimatea stand, 107 million feet I 

The Ohio-Indiana region, which now stands third in importance, 
held first rank in iumber production for several years prior to 1914. 
I t  is remarkable that a region which has yielded so much walnut 
and which is so largely given over to agriculture should still contain 
such large amounts of this timber. 

I n  Indiana, walnut is quite generally distributed over the entire 
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 vai- 
leps 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 largely disappeared, except for a shade 
tree here and there, or a small patch of woodland, which the agricul- 
turalist has spared. A!o~g streams and in moist, fertile pllier: 
throughout the State walnut is somewhat common. Such trees as 
are found. however, are more ofLen small or otherwise not mercliant- 
able. That Indiana for a good many years continuously produced 
iarge 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, rvhich are rougher, have the greatest 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 



suitable for the growth of walnut, but in fertile sections and valleys 
-illere is much walnvc available. The eastern portion of Ohio is in 
-geaeral very rolling.. and this area has the largest amounts. There 
is much nonagricultural land here among the hills and ralleys. 
Fertile, moist slopes and valleys contain some excellent stands of 
the best quality of forest-growth walnut. In  northeastern Ohio 
the walnut is scattered, is generally below the average in size, is 
likely to be limby, and shows'a large proportion of one-log trees. 

IRKANSASOKLASOMA-TEXAS REGION. 

Walnut is of commercial importance in the Arkansas-Oklahoma- 
Texas region principally in eastern OkIahoma, northwestern Ar- 
kansas, and northeastern Texas. I t  is generally confined to fertile, 
moist locations along the streams, but avoids the low, wet bottom 
lands. The best 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 Uzark 
region north of the Arkansas River. Throughout this region there 
are many valleys which have a rich, moist, deep, loamy soil. In  such 
valleys and on moist hillsides there are good stands of walnut cf 
large size. The forest-growth walnut of this region is said to yield 
a higher percentage of ciear material than that from farther north 
in Ioma and Missouri, which is largely open growth. A considerable 
amount 01 walnut is said to hew been taken out 01 the northwest 
corner of Arkamas in recent years. 

I n  Oklahoma and Texas the walnut is generally very limby and 
defective. I n  Oklahoma the best walnut is founcl on the fertile allu- 
vial soils of the bottom lands, along the stream courses of the north- 
eastern and east central parts of the State. Practically all of the 
d&rabie black walnut. in the State is found east of the ninety- 
seventh meridian, principally along the Arkansas, Verdegris, Cana- 
dian, and Red Rivers. The black walnut west of this line is small in 
size, short-boied, scrubby, and very defective. 

I n  Texas the best walnut is in the extreme northeastern part, and 
particularly in the Red River valley, but even this is nther poor in 
quality. I n  general, the black walnut is found north of the thirty- 
first parallel and east of the ninety-seventh meridian. In easkern 
Texas the walnut is largely confined to the better-drained, but moist, 
bottom 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 soil is not too wet, walnut makes a good growth here. However, 
the more valuable timber has been removed from these localities. 
Present supplies usually stand 10 miles or more from the railroad. 



UTILIZ.4TION OF B U C K  WALNUT. 15 

Over the greater part of eastern Texas the best walnut has been 
taken out during the past 15 or 20 yeaxs and shipped to Europe 
through the Gulf ports. The level country and good railroad faciK- 
Lies made possible the shipment of the greater part of the best 
timber. South of the Trinity River and west of the ninety-seventh . 
meridian, blaclr ~aziunt is replaced by iaexican walnut (Juglan. 
rupestllis),  which is often marketed as black walnut, but is inferior 
in quality. 

VIRGINIA-WEST VIRGINIA REGION. 

[E~timatra siand, 89 mililon feet l 

FVaInut is not found at  the higher ekvations in the mountainous 
regions of southeastern West Virginia and northwestern Virginia 
nor in the mastal-plains region of southeastern Virginia. There are, 
however, many fertile valleys in the mountainous section, excluded 
from the commercial range on the map, in which there are small 
commercial stands of walnut of good quality. 

I n  WesO Virginia the main walnut area occupies, roughly, the 
:crthn,estern half of the State, the bulk of the timber k i n g  in the 
northeastern portion of this area. The largest amounts are at  pres- 
ent in the region lying between Fairmont and Charleston. The Elk 
River region, e2;ciusi.i.e of the headwaters, contains much walnut. 
Some excellent walnut timber is found in the southwestern part of 
the State, but the greater portion pf the timber is difficult of access. 
I n  the territory traversed by the Great Ranawha and Nerv Rivers 
the walnut has been largely cut out, and only an occasional tree 
remains. 

During the recent war this northwest section of the State, which 
had not been heretofore close!y worked for walnut, largely because 
the timben was belolv the average in size, was drawn upon heavily 
for war needs, and much suitable material was obtained. This terri- 
tory is not very extensively traversed by raiiroads, however, and 
much timber remains to be cut if the demand warrants it. I n  the 
southcastem hali of the %ate there are many broad valleys, and 
lhose whose altitnde is not too great contain merchantable stands of 
good qualiky. Many of these rich, fertile valleys originally con- 
tained large amounts of excellent forest-growtl~ walnut, the greater 
part of which was removed 15 to  20 years ago, the timber being 
hauled long distances over mountain ranges and shipped for ex- 
portation. An occasional stand of virgin walnut timber is still found 
in this section of the State, but is likely to he tm small in amount to 
warranl the necessary long haul to the railroad. I n  southern West 
Virginia, because of the high altitude and the poorness of the soil, 
there are not many walnut trees. 
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I n  Virginia, stands of merchantable size are 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 
remains. The valley is now worked largely for veneer logs, because 
walnut is not found in suficient quantity to warrant its being cut 
for saw timber. The best walnut region 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. 

NDBRABKA-KANSAS REGION. 

[Esamated stand, 45 mllllon feet I 

I n  Kansas and Nebraska, walnut is limited to the eastern parts, 
and the principal commercial stands are in southeastern Nebraska 
and eastern Kansas. I t  is usually found along 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 m~ll lon feet I 

I n  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 been 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. I n  central Maryland, also, some walnut of good quality is 
obtainable. For the most part,&owever. the walnut in these States 
is of the shade-tree kind. It is very li iby, and the timber, conse- 
quently, is defective. 

I n  New York State commercial stands of walnut are confined to a 
small area of scattered growth in the southeastern part. 

I n  Pennsylvania commercial amounts are located only in the south- 
eastern and southwestern parts of the State. These stands are found 
in rich ggricultural valleys in which the soil is deep and moist, and 
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generally in such isolated amounts tha*; -they are not worth the cost 
of cutting and hatiling. As a shade tree, walnut is found over She 
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 times, however, this 
source of supply is unimportant. ... , 

In western Maryland the altitude is too- great, and walnut is not 
often seen. In  central Maryland, in the region of Hagerstown. and 
Fredericlr, limited quantities of merchantable walnut are still avail- 
able. In  eastern Marylandthe soil is too poor and sandy for.walnut 
to be of importance. . , 

Walnut is often seen throughout the States of De lay re  and New 
Je~sey, 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. I n  extreme northern Delaware, 
u~alnut of good quality is sometimes found; the same is true:of north- 
western New Jersey, where the soil is more fertile. .. . 

. . ., ., . . 

SOUTH CAROLINA-GEORGIA-ALABAMA-MISSISSIPPI-LOUISIANA REGION. 

[n$t>matM qtand, 28 m ~ l i ~ o n  feet I 

' The total area in the coastal region from South Carolina to 
Louisiana in which walnut is commercially important is very small. 
In South Carolina it is found in quantity only in the northwestern 
corner of the State, at the higher elevations and on fertile soils. In 
Georgia there are commercial amounts in the valleys of the northern 
mountainous section and especially in the valley region of northwest 
Georgia, where it is found in quantity in the three tiers of counties ' 

next to the northern border. I n  northeast Georgia it is important 
only in the tier of counties farthest to the north. I n  Alabama the 
on!;. wdnut of importznce is in the northeastern portion in the 
fertile valleys of the limestone region. This timber is difficult of 
access. however, and it will probably not be exploited soon. I n  
Mississippi there is no walnut area of commercial importance. I n  
Louisiana walnut is of commercial importance only in the Red 
River region, in the extreme northwestern part of the State. 

MICHIGAN-WISCONSIN-MINNESOTA REGION. 
, 

[Estimatetl stand, 28 m>illon leet I 

Walnut is now of little commercial importance in Michigan, Wis- 1 consin, and Minnesota. I t  was formerly somewhat plentiful in  south- 
ern Michigan, but now it occurs only as a single tree here and there. 
I t  grows to good size, however, and is occasionally'cut for commercial 
purpo'es in the extreme southern part of the State. In  southwestern 

7434'-20-2+3 
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Wisconsin, likewise, the tree has a scattering growth, and in fertile 
woodlands it sometimes occurs in sufficient quantities for exploita- 
tion. The restricted region of commercial importance in southeastern 
Minnsota is continuous with the walnut area of Iowa. 

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 trees are usually undersized and defective; but on deep, rich, and 
moist agricultural land the simber grows to large size and is gen- 
erally sound and of excellent quality. 

On the agricultural lands of Ohio and Indiana walnut seems to 
reach its best deveiopment and is generally considered to he the best 
so far  as the soundness and texture of the wood are concerned. 
The logs now obtained from this section naturally run smaIl 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 too thick for the latter use. 

I f  forest-growth timber of good size can be obtained 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 uniformly of good color. I n  these logs 
the sapwood is thin, and this makes them very valuable for veneer. 
Decay in trees of this kind generally occurs a t  the butt only and does 
not usualiy extend more than a few feet upward in the center of the 
log. Sawing off 3 or 3 feet from the butt log is generally sufficient 
to remove the worthless part. 

The color of the heartwood of Ohio walnut is often ashen brown, 
and this is well liked for veneer. Heartwood from Indiana is apt 
to he dark or blackish brown. I n  the extreme northern and south- 
ern parts of these two States, which are reglons not well adapted to 
wainut, the trees are likely to be limby and defective. 

The walnut of central and eastern Illinois on good lands does not 
differ appreciably from that  of central Ohio and Indiana. Where 
conditions are not so favorable for the tree, especially in the northern 
and southern parts of the State, it is of inferior quality. 

Throughout central Kentucky and Te~nessee the timber, t&en as 
a whole, is good in quality but somewhat more defective than that 
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from. Ohio and Indiana. 1t is claimed that this timber is sometimes 
shaky or badly worm-eaten, and these are very objectionable defects. 
There is a large proportion of field-growth walnut in this.section. 

' Trees of this k i d  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 sufficiently 
dark in color to give an, attractiveappearance if it is used for veneel 
panels. Some of the peculiar brown tones are found in w a J ~ u t  froin 
this section and occasionally .those with a bluish cast which are well 

, . liked by the veneer manufacturer. , .. . ,  . 

I n  the mountainous sections of the southern. Appalachians, indud- 
ing adjacent parts of West, Frginia, Virginia, Iientucky, Tennessee, 
North Carolina, and Georgia, the quality of the wood varies greatly, 
depending for the most part on whether it is grown o n  poor soils or 
in the fertile coves and va1,Ieys. The timber of the former localities 
is quite uniformly smal1,and defective. In  the 'latter sections, how- 
ever, it grows:to large size, and the timber isgenerally sound I n  
tlre rich valleys of. this region on favorable sites there isexcellent 
walnut timber, although isolated trees with spreading .branches are 
now the rule. Even though but one log can beobtained 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 Virginia, outside the mountain. region, trees are, on the 
average, smaller in size than are the representative trees of Ohio and 
Indiana., WestYirginia walnuh trees generally branch nearer the 
groundsand the trunks areoften badly shaped and defective ... .;Onez 
logtrees are the general rule. A s  there.is.a.good supply of .walnut, 
however, much desirable timber is obtainable.. The heartwood, is 
dark in color. > ., 

In centralMaryland tkiequalityof walnut is -faicly good, but the 
timber is generally in  the form of field walnut, and is very lirnby. 
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 atthat. Evenif a log length free from limbs is obtainedj 
it is often knotty, and the ,wood underneath i s  cross-grained and 
aefective. Large trees are often found .here, but. their trunks are 
usually short and ill-shapen, asd the wood inside is frequently cross- 
grained or decayed. ' Near the Pennsylvania State line the walnut 
issomewhat better in quality. - . .&I Pqnnsyivania,:whe"re good walnut timber was found in the time 
of the 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 agriculturallands near the central western border. 

. . . , . . 
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As a rule, however, the quality of the walnut available in the State 
is comparativaly poor. 

I n  general, the walnut of extreme eastern United States has many 
defects, including knots, decay, wormholes, and black streaks. Be- 
cause of its open growth, however, the heartwood gives a figured 
effect when it is cut into veneer, and 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. Weskrn timber often has a large 
proportion of hollow and rotten butts, and this defect may run the 
entire 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 generally small and knotty. Notwithstanding 
the defectivenes of much western walnut, the general run 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 i t  desirable 
for the manufacture of veneer. It is also said to be harder in general 
thaa  eastern walnut. 

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

The walnut of Iowa does not vary greatly in quality from that 
of Missouri. I n  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 over the trees run larger 
and are less defective. The walnut of southeastern Nebraska is of 
very good size and quality, because the land has not been cut over 
to  the extent to which i t  has in a large part of Missouri and Kansas. 

The walnut of northwestern Arkansas is also said to be 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 inaccessibility of the Arkansas timber has contributed to 
produce this supenority. South of the Arkansas River the quality is 
more like that of the walnut of Oklahoma and Texas. Walnut from 
these two States is very inferior, especially that grown on the np- 
lands. The main defects are crooked grain, windshake, sap pockets, ' 

wormholes, and large, loose knots. Logs from this region are, as a 
whole, not suitable for the manufacture of lumber. On account of 
these irregularities of growth, such logs produce a considerable 
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. I n  the trees grown on the 
heavier soils the heartwood is quite dark in color. I n  open-growth 
trees there are often light and dark stripes of brown, which make a 
pleasing figure. Texaslogs have been in demand for many years 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 average in footage. The small size of 
logs 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. I n  Kansas the best timber has been largely cut out in 
recent years. In Tennessee and Alabama the trees run smaller i n  
size than they do farther north. The very high average shown for 
Michigan is doubtless occasioned by the shipment of choice lots of 
timber. 

TABLE 4.-Average number o f  board feet in. w a h u t  Zags from dinerent Btates. 

State fest per 

. .< ,. , 
.. Miahig2n.. ......... 76. M Pennsllcania. ........ 85.51 -' ............. Illinois.. .............. .................. ............... ............. 

75.12 virw in... 6o:n 
...........::. ..........-... I 75.06 Maryland 55.'10 

Nebraska 73.10 Alabama 51.88 ............... Kentucky ............ 70.37 west Virginia ......... 69.37 AT-wage for au . . , .......... Ohio .................. ............ :ca. ?6.18 
. ........... I Missouri r--/ I 

DEMAND. 

It is somewhat difficult to determine the total amount of walnut 
timber used annually, because of the fluctuation from year to year. 
Conditions prevailing during the war added greatly to the normal 
demand. The total demand for walnut is made up almost entirely 
of logs for export. logs for conversion into lumber .and veneer, 
and timber for use as railway ties, posts, and fuel. On account 
of its high value, little walnut is used in rough building con- 
struction. Prior to the war the exportation of logs amounted to 
7 to 12 million board feet, equivalent to -between 8 and 15 million 
board feet of lumber; logs used for veneer amounted to 2+ 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 million board 
feet, exclusive of the wood used for ties ana  fuel. The years 1911 
and 1912 may be taken as representative or average years. The sta- 
$istics for these years show an annual 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 
million board feet; equivalent in lumber to about 5 million board feet. 

Lumber production in the United States, estimated at 50 million 
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 feet of black-walnut lumber 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 with the total for all purposes. 

During the war the demand amounted to about-90 million board 
feet annually. I n  1918 the total lumber production was about 100 
million board feet, which mas 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 
exportations 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 produclion 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 prevlous years. I n  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 Iowa 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 States 
of Kentucky and Tennessee have kept up a fairly steady cut of 
walnut lumber. Ohio, Indiana, and Illinois also have steadily fur- 
nished very large amounts from the begin 
industry. 
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.~SOL.to.loo? Thoqand board fee? 

&nut lumber in 19lB. ,by' counties. 
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In West Virginia and Virginia the mills generall~~ cut little walnut 
lumber, although these States furrl~sh considerable saw t~rqher. The 
logs are shipped very largely to mills in other States. The same is 
true of North Carolina and Arkansas. Pennsylvania, Michigan, and 
Maryland, which formerly furnished iarge nmonnts of walnut lumber, 
produced only small quantities during those years in which the out- 
put was recorded. 

Figures 4 and 5 show graphically the reported production by coim- 
ties for 1916 and 1918. These maps show a movement to the west of: 
the Mississippi of a great part of the walnut lumber manufacturing 
industry. 

Figure 6 shows the order in which the principal walnut-manufao- 
turing States stood in different years in point of 1.amber produdion. 
I t  is quite remarkable that Indiana, Ohio, and Illinois, after s. con- 
tinuous and heavy drain upon this region for so many years, rank 
so high in 1918. Missouri, Tennessee, and Kentucky since 1899 have 
also maintained a notably s h d y  output. 

TABLE 6.-X~ll?%Oer of n2211S 2% the dWerO%t iStateS reporting nze'nufecture o f  
walnut lzrm3a z n  diffevmt wws, arrmged Clt the order of lumber olct for 
1918. 

I Inoludrng those marked "0." 

Table 6 gives for different years the number of mills in each State 
reporting the manufacture of walnut lumber. These are arranged 
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in order of importance for 1918. This table shows a marked and 
almost universal reduction in t11e number of mills sawing walnut in 
the different States, particularly since the year i912. This reduction 
in the number of mills cutting walnut was, of course, to be expeoted 
for 1918, for during that year the manufacture of walnut logs was 
permitted only for war products. However, Missouri shows a reduc- 
tlon from 322 mills in '1912 to 61 in 1917, and Indiana-a reduction 
from 413 mills in 1912 to 189 in 1917. Practically 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 a t  a mill specially adapted for handling 
this kind of timber. 

MANUFACTURE. 

The manufacture of walnut lumber is one of the most exacting 
processes in sawmilling. The percentage of failures among walnut 
operators is notoriously high. The problem, naturally, is for the 
operator to get the most walnat lumber of the greatest value out of 
the saw logs, or so to regulate his sawing that as much of the log as 
possible will be utilized for products for which  here is a demand 
and at a price that will yield the necessary profit. Walnut sawmill 
operators, therefore, do not strive for maximum lumber output. 
Care must be used in sawing each log, for improper manufacture 
prodnces a greater proportion of less valuable stock, and the opera- 
tion might easily result in a loss rather than a 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 defectii~e, the sawyer must 
be able to judge, so far as possible from the outside 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 running into the h o t s  
near the center. The position of the log on the carriage, .the number 
and thickness of the boards sawed from the log, and the turning of 
the log at the proper time to saw from afiother size have much to do 
with getting a profit from the walnu~lumber business. 

The cost of manufacture at large mills can not be easily deter- 
mined, because the veneer operations are so closely tied up with 
lumber manufacture. At small mills the cost of sawing is generally 
placed at $7.50 to $10 a thousand feet. . 

I t  is a general practice among walnut-lumber manufacturers to 
subject their sawed stock to a steaming process 
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the saw. The older method was that of piling the lumber in *..pit 
made of boards, at the bottom of which was the open end'of the  
exl~aust-steam pipe from the engine. The lumber was then covered 
over with sawdust and kept in the wet steam for several days. (Pl. 

. I 6 1.) The common method now is to build one or usually 
several large, fairly tighbcompartments with large doors aria, afier 
the lumber is piled in these compartments, to close them as tight as *' 
possible and turn in 'the steam. This method has the double effect 
ef,giving the wood, including the sapwood, a uniformly brown color, 
and of expediting the process of seasoning. There is usually not 
sufficient. exhaust steam for this purpose, and live steam also. must 
be used. Operators'ordinarily steam their stock from four tofive 
days a t  a temperature of lWQ to 16Q0;. I f  live. steam is used it is 
difficult to regulate the temperature with the usual equipment; for 
.n.hen little exhaust steam is available more live steam must be used; 
and a higher temperature results.. To regulate the moisture .aqd .tern- 
perature of. the steam there is an equipment used in which the,* 
h a m .  is-run over tanks of water ; as. moisture is taken up, the t.+m- 
perature is reduced. : . . .  

. . , , 

Forest Service tests on walnut steamed for 10 days at  .a tempera- 
tureof 190' and at atmospheric pressure have shown a decided 
loss in shock-resisting ability, or "toughness," for the steamed .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 little. or no difference:betwq t h e  
properties of steamed and. unsteamed walnut as it is now placed on . 
the market. . . .  , . ,. > . . . L , t .  ~ 

. Steaming gives a more or less uniform color. to both heartwood 
and sapwood and makes the sapwood as valuable on the marketas 
heartwood; for, according to the grading rules, any amount of sap- 
..wood is admittedin steamed walnut. Steaming also shortens the 
seasoning period. Manufacturers claim that steamed walnut, prop- 
edy piled and air-seasoned, in 30 days will be as d q  as unsteamed 
g?een Galnut that has been in the pile for 90 days. Steamed walnut 
lumber 1 inch thick is considered to be " shipping.&ry " after. being 
air-dried 30 days; and l$-inch steamed walnut is so regarded after 
being air~dried 45 days, or one week-for each quarter inch in thick- 
ness. This'procedureeffects a great saving in the time required for 
seasoning. It is-also claimed that the steamed lumber is not so sub- 
.ject to fungus atta.ck and d.iscoloration when& is piled for air-drying. 

The amounts of different grades of lumber produced from walnut 
logs. are very difficult to determine,. because no two, manufacturers 
u& the same general.class of logs for lumber, nor do. they mamfac- 

7434"-2- 



tare the same kind of stoek from them. The best that can be done, 
&erefore, is to show averages derived from reports of several large 
representative manufacturers. These reports relate to grades pf 

lumber produced and cover a eonsidepble amount of makerial. 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 e a t ;  
No. 2 common, 20 per cent; No. 3 common, 5 per cent. 

1919: Firsts and seponds, 16 per cent; selects, 7 per cent; No. 1 
common, 45 per cent; No. 2 common, 23 per cent; No. 3 common, 
10 per cent. 

From the figures covering the year 1912 the overrun of the log 
scale could not be determined. It is probable, however, that this 
overrun was greater than the average generally obtained from hardl- 
wood timber, because walmut logs usually run smaller. The high 
overnm during ths wm, amounting at many milk io %bout 40 per 
eent, was the result of sawing the thick gunstock flitches, which 
usually contained many defects. The small loss in saw kerf also 
helped to increase this overrun. For the year 1919 it is claimed that 
the overrun resulting from the sawing into lumber amounted to only 
about 10 per cent. This overrun seems remarkably low, but i t  is ac- 
cclunted for by the very poor quality of the logs remaining in the 
hnds  of the manufacturers that year, for a very large part of this 
timber was purchased to fill Government contracts and was intended 
mainly for riflestock hlanks. Logs o-f that kind have many inte- 
rior defects; and in most cases defects visible on the outside of the 
log were not scaled out, because the mill peopEe 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 common, or 
cull grade, whieh became unmerchantable, because of the very 
large amount of this low-grade stock on hand fram the manufacture 
of war materials Some walnut mills e m  claim an actual loss when 
the yield of merchmtatSe lumber was compared with the amount 
of the log scale. 

Under the present normal conditions. logs are sealednore closely 
for defects than &ring the war pe~iod; 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 also probable 
that there will be a greater demand for call or low-grade material. 

The high percentage of the No. 1 common grade, as compared with 
that of other woods, is due, in the main, to the remanufacture of the 
No. & common grade. By resawing the widest and least defective 
lumber oQ this grade, narrower and shorter pieces are cut which will 
be classed as No. 1 common grade, In thisway tke amount of defec- 
tive material is reduced. 
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OahDRS AID PBICFS. 

The manufacture of walnut %as become sucli a specialized indus- 
try that each log is generally purchased on its own merits without ,, 
regard to grade. ' Onc classification used for walnut logs is grade 
No. 1 and grade No. 2. Grade No. 1 may have one or possibly twoi 
kiiotsordbher slight defects. ' Grade No. 2 includes alldefective logs 
below grade Nd. 1 that are,merchantable. Another classificaLion 
used is Nos. 1, 2, and 3. No. 1 logs are practically clear, and gen- . 
edlly 16 inches and overin diameter at the small end; No. 2 are of 
medium qdality; and No. 3 of poor-quality. This classification, of 
course, leaks much to the judgment of the log buyer. Manufacturers 
&neially do not have any published grades. They usually purchase 
logs i 4  inches and over in diameter at the small end, and the small 
sizes must be quite free from defects, particularly croolr and large 
knots. 

During the war the quality of logs was much lower than in ndnnal 
times,dn' account of the pressing need for the timber. Sma1l:aad 
defecti"6 lbgs were taken,,whish would not have been considered in: 
peace' times. Almost any log that would yield a clear gunstock 
blank was considered merchantable.' T h e  poorer class . of ~ such logs 
could be manufactured into lumber only at a loss. 

Walnut lumber is classified by the National Hardwood Lumber 
h c i i t i o n  rules according to five grades-namely, firsts and seconds, 
selects, No. 1 common, %. 2 common,. and-No. 3 common. In firsts 
and secondsthe pieces must be at leist 6 inches wide txOd.8 feet long. 
Each may have fromone to three standardd6fect& an& asp-&- 
fied amount of sapwood, both depending dn:the size of :thepiece.'.;::In 
selects, pieces must be atleast 4 incheswideand 6 feet Iong;' In 
general, pieces of this grade are about equal in quality to' the firits 
and se@ds grade on one face and to the No. 1 common !grade on the 
?thkr f&. Speei~caiio& ire  given &ccording to the size of' each 
piece. No. 1 commo4 must be at least 3 inches wide and 4 feet long. 
Each must be capableof yielding clear cuttings free from sap- 
wood on one face and not over one-half sapwood on the reverse fa&, 
each cutting with at least 144 square inches, a minimum widhh of 3 
inches; and a minimum length of 24 inches, and with a maximum 
waste of 334 Eer cent. ' Pieces in No. 2 common must yield clear cut- 
tings free fpmsspwood on one face, at least 2 inches wide, and with a minimum of 72 square inches, with a maximum waste of 50 per cent. 
No. 3 d i m o n  must. be it  least $ inches ' i ~ i d e . i n d ~ 4  feXC long-&id 
must be capable of yielding sound cuttings at  least 1% inches:wide, 
ind with a minimum of 36 square inches, with a maximum waste of 

steamed walnut is specified, restrictions as tos.%pl 
. . .  . ~ . .  . . .  

. . 



36 BULLETIN 808, U. s. DEPARTMENT OF A G ~ U L T U R E .  

During the war, in order to make more timber available, higher 
prices were paid for walnut logs than had been paid before. The 
War Industries Board of the Council of National Defense drew up 
a schedule of fair prices for walnut logs and stumpage as shown 
in Table 9 : 

TABI.E 0. 

mood do not apply. 'Standard thicknesses for walnut are as follows 
(in inches) : a,g, *,gj $,I,  la ,  14, I*, 2,3,3,34,  4,3, 5,54, and 6. 

: As walnut logs are generally not purchased. 
, , TAELE 7 .  according to certain specified grades, the, 

19tom ... 
21 t o n  ... 
2340 W... 
25to26.1.. 

nd up. ............................... ...:. ._. .. I 135 I 

prices for Iogs of different size and qua lit^ 
are quite indefinite. The value of each log is, 
as a ride, determined by the log buyer. . : 

. .  T h e  representativeprices of Arkansas logs,. 
on the track at Kansas City, in 1913, based on. 
a freight rate of 20 cents,, or about $18 to $20 
a thousand board feet, are shown in Table 7. 

The average shipment brought about $60 

Diameter (incha). 

32 to13.:: ........ 
14 to 15. .......... 
16 to 17 ........... 
18 to 19 ........... 
mto21 ........... 
n t 0 2 3  ........... 
%to25 ........... 
%to27 ........... 
zpmdu~ ...... :. 

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, atthe factory. 

The prices paid forseveral years past by one firm,for three, differ- 
ent grades of walnut logs at  the factory are given ,in Table 8: 

price 
~ ,wob&d 

feet. 

a* 
35 
45 
57 
6~ 
85 

110 
145 
210 
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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 inaccessi- 
ble and scattered timber. The average stumpage price was around 
$50 a thousand board feet, the price usually paid for logs 16 inches 
in diameter. m 

The cost of getting stumpage to the mill yard varies greatly, de- 
pending on the distance to mi11 and the extent to which trees. are 
scattered, as well as on some other conditions. During the war the 
range in costs was about as given in Table 10: 

TABU 10. 

Buying _...--.-----------..-..--.----- per 1,000 board feet, log scale-- $5410 
Felling ............................................ d o  5- 10 
Haullug and loading on cars -.--....---..--.-..--..----...----- (10 . .  15. 30 
Freight ....................................... d o  15- 20 - 

Total ...................................................... 40- 70 

The high cost of buying and felling is due to the wideIy scattered 
growth. If good stands of walnut are available these two items of 
cost should be only about half those given. I f  the average stumpage * 

price of $50 is added to the sum of these costs the total cost becomes 
$90 to $12.0 a thousand at the mill yard. 

For several months following the close of the war, prices paid 
for walnut timber ranged about the same as during the war; but a 
better quality 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 
$120 a thousand board feet for logs of the same size purchased dur- 

- ing the war. The average cost for logs of all sizes was $90 a 
thousand board feet. This shows that the average size of iogs pur- 
chased was greater than that of those purchased during the war. 
More recently prices paid for walnut logs have increased greatly, 
following much higher prices for walnut lumber and other hard- 
woods. These greatly increased prices are due in large part to 
liigher logging costs. 

The prices given above for large logs can not be considered 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. I t  is not practicable, how- 
ever, to attempt to give prices for lumber logs alone. 

Table 11 shows the average value of walnut lumber at the mills, 
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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I n  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. 
These figures show a steady increase in the price of firsts and seconds 
grade for these years. 

Table 13 gives the prices of 4/4 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 published 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 with other native cabinet woods, Table 14 mas pre- 
paied from the same source. I t  gives prices of walnut, red gum, 
plain vhite oak, and birch, and uses 4/4 No. 1 common, at Chicago, 
as a basis. 

TABLE 11-A%ernge value of  walnut lwmhcr per 1,000 boa.rd feet f. o. h. mills, 
by States,  fw dcfferent uears 
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TABLE 12.-A~ero,ge wiLomaZe prices of walnut Zunahar f)er 1,000 boa?-d feet, tfl 
vwJvrious mar?mts, bascd ,w% actuaz sale$ made f .  0. 8 .  Oaclc nrarlet. 

. . 
6 

NO. 1 eommol 







UTILIZATION OF BLACK WALNUT. 4 1 
TABLE 14.-duerape uhuzesale przces per 1,000 hoard feet of dilferent cabinet 

~ooods for Uzfferent years and quarter-ueoerirs, hased 0% i,/binch, No. 1 common 
grade at Chzcaffo. 

I 
I'ea; 

First uarter 67.50 40.67 4& 67 38 50 
~eoon% quart 6817 45.w 51.W ' 37.83 
Third qtmre 84.00 73.W 72.31 . 4 8 5 0  
Fourth quart 110.17 90.50 S.67, as. a 

1920. 
Pimt "aria 175. M 157.17 133. W . :116. W.' h 8  qurt  ' m 3 3 -  lSS.33 153.23 ' 1483; . I I I I 

. . 
METRODPI BAD COST OF IAGGIWG. 

~ e & u s e  of the scattered growth, meth'odsof .logging walnuttimber 
differ from tho,se employed for timber found in large quantities. 
Walnut is often cut by the owner and hau1ed:to. the railroad; some-. 
times, it is cut ,and hauled by a local representative of the mill pur- 
chasing or by the independent buyer with his own teams or truck. 
Hauling logs by large automobile trucks long distances, to 'the rail-..; 
road or mill is becoming quite a common pmdice. Large mills 
sometimes employ a regular Corps of logging crews, trucks, and 
teams, which cover different walnut areas systematically, . . .. . . . pickingl up 
all available walnut timber as they go. During the war some .firms 
covered the,ground very thoroughly; a t  first they . , .  bent . out men to 
lochti suitable timber, then they sent buyers to purchase it, and later 
they sent cktters, . . . , .  teams, and ' t rucksto fell it and load i t  a t  the 
railrdad or to%&ul it to the mill i f  that was not koo far distant. Some 
firms . .  that . .  do:their . &n logging have t~ucks,,ppecially quipped with 
cables and windlass, with whicl~logs. may'be draggedout of steep 
gullies and other difficult and loaded. Three hundred board 
feet of average-sized logs weigh about 2,500 liounds and are consid- 
ered'a large wagonload. A motor truck should carry up to four 
timei tbat amount and make much more .frequent trips: 

As walnut sp7.lits so.mewhat easily it i.s~nec&sary to exercise unusual 
care,in felling-the tree; especially if there i s  klarge crotch, for the 

. . . ,  
split may extend;a long distance belowthi.fork:intd the large trunk 

. . .  . , . ,  . . and cause,considerable liss.' . . . ' . . . , , . . . , . . . . . .  
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The cost of logging walnut is higher than that of logging other 
'species, because it is often a case of picking up a few trees or only one 
on a farm. The cost also varies greatly with the amount of timber 
in any one locality. 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 into logs for $2 to $5 a thousand 
board feet, log scale. I n  the East, where the trees are much scat- 
tered, this cost may NU as high as  $8 or $10 a thousand. Diggmg 
up stumps is expensive. I t  generally 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 wit11 the length 
of haul, the character of the country, thecondition 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 country rough, the cost 
will amount to $4 a thousand for a fhiie. A team can usually 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 trips-a day, carrying about 1,000 feet over a 20-mile 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 upon the invest- 
ment and expense of upkeep, and will vary greatly with the equip- 
ment used. The cost of loading logs on cars is generally figured at 
$2.25 to $2.50 a thousand board feet. 

WASTE 

Walnut logs are utilized very closely for lumber. Material com- 
ing under the head of waste consists of saw kerf or sawdust, slabs 
and edgings, very low-grade and defective lumber, and relatively 
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 
circular saw. A timber so valuable and so scarce as walnut should 
not be sawed with a circular saw, and, because less waste results, 
small sawmills often ship their walnut logs to a large miil that has 
a band sam. The sawdbst is generally used for fuel. It is used also, 

.instead of hickory, to a considerable extent for smoking meats and, 
with the exception of hickory, is said to be the best wood available 
for the purpose. Large packing houses use great quantities of walnut 
sawdust i n  this way, but the demand seems to be very small in com- 
,parison with the supply available. Sawmill operators have en- 
deavored to find other uses for walnut sawdust, such as for sweep- 
ing compounds. The dark color of walnut seems to bring it into 
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disfavor. for this use,:probably because of the mistaken idea that the 
dark sawdust i s  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 too low in grade or 
too small in size to be merchantable, is usually sold by the wagonload 
for about $1.25 or.$1.50 a load, which is equivalent to about $3.50 :a 
cord. Much very low-grade and defective lumber that is marketable 
in normal times has not been salable because of the large ac- 
cumulations made during the war. This class of material may be 
in demand for cheap and low-grade 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 ilitch, 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 limited, and immense 
piles of this material must be used for fuel.. (1'1. IV, fig.2.). ... .,; 

Some mills convert their low-grade and small-d~memion material 
into dimension stock This, however,:does not seem to be genera& 
successful with walnut, on account ofthe large number of sizffi.de- 
manded, and these cawnot be: produced without considerable waste. 
Manufacturers complain that for careful1y.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 other hand, that much waste in .the 
use of dimension stock :is caused by too cfose-cutting to-the finished 
size, by. warping and checking,andby the presence of ssrious defects 
which can not becut out. Theoretically, the inanufacture of .lob- 
grade material into dimension sizes should be a.success econotnically, 
provided the sizes are made to meet factory requirements. 'Thus, be- 
fore the war, a chair factcry wculd purchase No. 1 cornmcn black. 
walnut lumber for, say, $65 a thousand, kiln-dry it for approximately 
$6,. rund cut it up at a aost of $10 tQ :$I5 .a thousand, making ,a ,total 
cost of about $83. Since the average. wastein manufacture amounts 
to about 25 ,per cent,' the original thousand board feet would be re; 
duced to about 750 board feet. This would make the material cost 
11 cents a board foot, or $110 %thousand, after it had been seasoned 
and cut up. It would seem.that a good grade of dimension material 
should bring aprice by the thousand board feet a t  leastequal to the 
price which high-grade lumber 'would bring. As a matter. af fa&, 
managers of many furiiiture factoriffi:@refer to. buy th& lumrjer and 
cut theirdimension sizes. from it, for they harie a large number oi 
different designs which change:fromyeaT to year, a n d  they : d g h t  
suffer much waste'in buying dimension sizes. ,.Therefore, the lumber 
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manufacturer generally cuts dimension material merely to use hi 
low-grade lumber and get a return from stock which is difficult 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 mar, bas reported for small clear 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 quality 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 improperly seasoned, scant, 
and defective stock. 

Walnut-lumber manufacturers now often recut such low-grade 
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- 
sion 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 running 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 novelties. 

VENEER. 

Because it is so easily worked with tools, walnut is an excellent 
wood for manufacture into veneer. The pleasing appearance due to 
its gogd color, 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 
litde taper. Our wild cherry is also a good cabinet veneer wood, 
but i t  lacks the figure of walnut, and even the best timber generally 
has many small defects. Walnut, mahogany, and cherry are said 
to be the most satisfactory cabinet woods for making sliced veneer, 
because they are so easily cut with the veneer knife and make a 
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smooth sheet without splintering. Moreover, the verieer qarps  very 
little in drying, glues very satisfactorily, and after it is made into 
panels does not shrink or swell excessively under varying moisture 
conditions. 

PBODUCTION. 

Data on the output of walnut in the form of veneer are available 
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. 

TABLE 15.-Watwt used in dcfferat  years in the llulnufactu4'e of ue 
+-@ports by the Burmu o f  the Gmsus. 

. '  
Year. 

I This B ~ L P  rrar obtain4 or using an avrraceronrertinp fartor of 12rot13rc i.ct ofrm<r.r ~oenrh ),mid 
root, I C ~  YII~. derived from reports lor the ycvs l'd)l-l9)i, et r c p ~ r ~ ~  for IW ,rere only on v e n w  pro 
dueed. 

TABLE 16.-Amounts of w a h t  logs consumed in. the productios of ucneer, by 
States, for different years, rn thousands of board feet, log kcale., 

State / ,906 j 1907 1 190s 1 lsos 

Recent reports obtained from practically all of the large manu- 
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 a pro- 
duction of 64,654,000 square feet of veneer, and an estimated con- 
sumption of about 5,615,000 board feet of logs in 1919, with a pro- 
duction of about 111,200,000 square feet of veneer. These figures 
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 mtary. Qf 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 snppiy of walnut logs on 
hand that had been purchased to  fulfill Government war orders, a 5  
counts for the marked increase in production shown for 1919. It 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 much greater from 
the same number of feet, log scale, largely because of thr cutting of 
thinner veneer. For instance, in 1906, from 5,121,000 board feet of 
logs, 67,184,000 square feet of veneer mas produced, or 13 square feet 
of veneer to 1 board foot of log; but in 1917 and 1919 the ratio of 
sGuare feet of veneer to board feet of logs, log scale, was about 20 to 1. 
The estimated 1919 production mas nearly double 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. 

L'ABLX: 17.-Amount8 of WaZnUI 100s COlbSDiiled in tbe b~'oductdon of oeneer [or 
1?f7, and ertimatod conSumptlolL k 1919, Oy states. 

States 1 FE:~ 

MANUFACTURE. 

Walnut veneer is produced almost altogether by slicing, but small 
amounts are still sawed for special purposes. Sliced yeneer is made 
by two processes--the rotary method in yhich the d 
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against the knife, and the straight-slice method in which the timber 
moves in a straight line. I 

12otary-cut process.-This piwcess. has been used extensively for 
making veneer. I1 is still the method in ~uost common use, for it 
has the advantage of a low cost of production. 

Walnut veneer logs are sawed into the lengths required for the 
veneer that is Lo 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, 
after 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 correspondmg 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 small as 4 inches. The figure 
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 large coarse 
figure is the result. Hence only the lowest grade of logs is cut in 
this manner. Moreover, a considerable part of the heartwood, and 
usually the most valuable part, is wasted in the core. If the center 
of the log is defective, there is some adv.antage in slicing by the 
straight rotary process. 

A variation of the rotary is the half-round process, by which 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 a small amount of heartwood. The veneer may be 
sliced from the heartwood in this way, whereas by the straight rotary 
process little or no veneer can be obtained from the heartwood of 
small logs. If they are trimmed, successive sheets may be matched 
up for panel work. After the slicing of two sides of the log, the 
rest may be straight sliced and will yield quartered stock provided 
the central portion of the log is not defective. If the log is not 
sufficiently clqar for veneer, it may be made into 'aimension stock. 

The stay-log rotary process is a development from the rotary 
method proper, and is now very largely used for walnut. I n  this 
process a heavy flat plate is set off center, at a distance of about 1 
foot, to which the timber to be sliced is fastened. The walnut block 
to be sliced is in the form of a half-log, generally called a flitch, and 
the sapwood is largely trimmed off (Pl. V, fig. 1). Holes are then 
bored in this Etch to correspond with those in the plate, to which 
it is to be fastened with stay bolts. By this method the heartwood, 
which must be thrown away in the core in the straight rotary method, 
may be more closely utilized. 



48 BULLETIN 909, U. S. DEPARTMENT O F  AQRICULTUBE. 

Some 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. This 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. I t  is true, as manufacturers claim who cut 
from the "sap" side of such flitches, 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, considerable valuable heart- 
wood is wasted in the " dog board" when the slicing is done from 
the sapwood side. Although the thickness of the sapwood must first 
be trimmed off, and after that some narrow sheets of heartwood are 
eat, this method makes possible the production of wider sheets of 
heartwood than are obtained by cutting from the heartwood side. 
If the cutting iajfrom the outside, the figure is somewhat coarse, as 
in the rotary method proper, but slicing from the "heart " side cuts 
across the growth rings and gives a striped effect. I n  stay-log die- 
ing the flitch is sliced down to a thiclmess of about 3 inches, the piece 
that is left being called the "dog board." I f  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 "buCt7' 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. 

Straight-slice p~ocess.-In this method the tiniber, which is first 
soaked, as in the rotary method, is pushed vertically against the 
knife with, however, a slightly oblique motion from end to end. 
The log lengths are usually cut in half lengthwise 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 veneer from the central coarse figure and keeps the 
two separate for different uses. Very large logs aresawed lengthwise 
in quarters, in order to get more of the quartered veneer stock. For 
quartering, logs should be at has t  24 inohes in diameter a t  the small 
end, Logs are also prepared for  straight slicing, by squaring them, 
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and this removes most of the sapwopd. The smaller logs are handled 
advantageously in t h ~ s  way. 

If there is sapwood on the edges of the veneer sheets it is trimmed 
off w~th  the exception of about 1 inch. Dur~ng Lhe cutting of the 
sheets, the veneer from each log is piled and kepl by itself. and in the 
same order as it came from the log. I n  selling illis veneer, about 
four samples are taken fro= the veneer sheets from each log in differ- 
ent parts- of the pile. 

Special dimension veneer is straight sliced from clear blocks sawed 
from the log. These blocks are usually 4 to 6 iilches thiclc, 1 foot 
wide, and 3 to 6 feet long, and may he sliced down to a tl~ickness of 
three-fourths inch. This procedure involves much less slicing, and 
the sheets obtained sre practically clear of defects. The method is 
not largely used, however, and is, on the whole, adapted to malring 
plain veneer only, because the panel maker must choose and match his 
figured stock from large sheets of venecr. In  the usual straight-slice 
.process the flitch is so clamped in the machine that i t  may be cut 
down to a thickness of about 2 inches. Most sliccrs are made to t a b  
ffitches as long as 10 to 12 feet. The longest slicer will takc a ffikh ' about 16 feet in length. These machines for cutting cabinet-wood 
veneers are buill very heavy, in order that a smooth, clean cut of 
uniform thickness may he madc. 

Sawed uewer.-Little sawed walnut veneer is rnanuiactured. It 
is chimed that the sawed veneer is of a higher grade than the 
sliced. In  the manufacture of sawed veneer ihe log is squared, and 
long sheets, usually one twentieth inch in thickness, are sawed from 
it with a fine-toothed saw. Higuy figured stock, including " bukt " 
wood, is also sawed for veneers. IXigh-grade saved walnut veneer is 
used principally in Pullman cars. The highcst grade is used in 
private railway cars. The plain veneer is used mainly for door stiles, 
rail stoclr, 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 subjected. 

Burls.-Walnut burls are made into veneer by special melhods of 
handling that depend on the size and form of bin-1, the quality of 
wood, and the kind of figure. The burl is first cut into several pieces, 
as an apple is cut, and may then be made into veneer by sawing, 
straight slicing, or rotary slicing: The kind of product and its value 
depend very largely upon the way in which it is handled. To get the 
most out of a burl requires much care and experience. 

Thickness of zreneer.-The most common tllicicness for walnut 
veneer at the present time is one twenty-eighth inch. Some firms use 
one-thirtieth inch, and thus make more veneer from a given quantity 
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of wood. Such highly figured p,ieces as burls are usually cut one- 
thirtieth inch thick. There seems to be a tendency on the part of 
panel makers to use thicker veneer of about one-twentieth inch. 
Although this veneer costs more, the makers figure that i t  is more 
profitable in the end; for with the thicker veneer almost no waste 
results from the rejection of panels that have been sanded through. 
Furthermore, the panels may be sanded more rapidly, and this is n 
particular advantage on account of the present high cosh of labor. 
One-twentieth inch was formerly the common thickness for sliced 
veneer, but the thickness has been reduced, as walnut has become more 
scarce and higher in price. Sawed walnut veneer is usually one- 
eighth or one-sixteenth inch thick. Figured stock is usually sawed 
one-sixteenth inch thick. 

Yield by  different mthods.-Exact data are difficult to obtain on 
the yield of veneer from logs of different skzes, because the different 
processes are varied to suit each log. Moreover, there are wide d:f- 
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, i n  
commercial practice, merchantable veneer is produced. Table 18 
gives in terms of veneer one twenty-eighth inch thick the calculated 
volumes to the linear foot of logs of different diameters. Table 19 
gives the average thickness of sapwood and diameter of heartwood 
for l o 9  of diEerent diameters. In  the calculations of yield, a larger 
allomance 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 than the actual thickness of sapwood in- 
dicates. 

TABLE 18-Theoletic51 rolumes,  wr terms o f  orbe tc~mt?l.eiyhth inch veneer, or 
1oys o f  different dirumeter3, g w  linear foot of log. 

. . 

Diameter log (inches). 

- 
I1 

Sq. f t ,  +s" j ~ianrotor ~og(inches!. ~ q .  ~ t . ,  i," venee~. j veneer. 
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i6th;of savluood and Uianreter of heavtwood, of wa%ut 
om o f  different diameters. 

. . :,>' 

, . 

If  the$tai&l~t rotary process is employed, manufacturers generally 
6nd that th*?s, on the  average;~a~out"20 per cent of wiste, not 
counting the core and the sapw.ood. .Figuring the core at. 6 inches 
in diameter for au average log of,18 inches in diameter, because 
rotary logs generally run small, andfiguring 2 inches as the thick- 
ness of the sapwood, the entire log iontains 359 square feet of veneer 
to:the. linear foot.of log, inside the sapwood., less 66 sqgare feet. in 
thp core,-which is generally consideredwah, thGs leaving 293 square 
feat to the 1inear.foqt; .If ?Q.per ~ n t  waste in,slicing is deducted,, 
a set yield is lefb of ,235 $quare$& ,of:&neer:to the;linear f o ~ t .  As 

. . ,  , . .  the origiinai:1pg scaled li:f&&:to"t~&:fi~ar fob&, this makes a yield 
of ~boLlt'l~~:~.<a~e.feet'of~e$eer to the 6pir.d foot i f  log, log scale. . , 

I n  the'&i-~bg , , .. . ., , rotary ,$rdc&ss, ,a half lbg. from a, . . . . .  10% 24 inci% 
in d b e t e r ,  wbich'is.re$&sdia~iv& for &hi& type of -ven+rir,g,,w~ll 
yield to the'linkar foot, i f  it is p&rfectly'clear, about 273 square feet : 

of one twenty:&ghth-inch: heartwood veneer cut from the sapwood 
side, and about 282square f&t ctit from th&heart+ood side, illowing 
f&r a 3-inch " dogboard" and the waste in cutting down to get 9. 
sufficiently wide sheet of heartwood veneer. Figure 7 shows the 
cross-sectidnal &ea 'from which merchantable veneer is generally 
cut by the two processes. Manufacturers calculate that there is s 
10 per cent waste in the portion from which merchantable veneer is 
cut. I f  this 10 per cent is deducted;::a balance is left of 246 and 254 
square feet, respectively, in cutting,from the sapwood and heal%- , 

. . wood sides. 
As there are 1% board feet,. lo& kale, for each foot in length in 

the half log referred to above, this makes a yield of approximately 
20 square feet of veneer for each board foot, log scale. This figure 
corresponds with the general average of mobtained from reports of 
veneer manufacturers. 
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Because there is a somewhat greater waste :n cutting from. the ' 
sapwood side on account of the "dogboard'" being all heartwood, 

'. 
, '$ 

. >4 
5% 

F I G .  7.-Dl&,nrarnrnatie cross sections of twa walnut haif logs showing how the veneer is  
diced by the stay-log rotary process from tKc sapwood side (above) and heartwood side 
(below). In both sketches me portion Bbore the npper corned line is t~irnmed off before 
a sheet of mercbnntable size is obtain&. That below the'lomcr curbed l i n e i i t h e  dog 
board. The part below the d6g board in  tbe lower sketch i? 
for attaching tho lqg to the veneer maehini 

the yield from clear flitches will be on the average somewhat less 
than it is when the cutting is from the heartwood side. If the heart- 
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'wood is defective the yield might be made greater by cutting from 
the sapwood side. ~ . .. 

I n  the straight-slice process the principal waste i s  in squaring the 
log lengths and in the "dog board." A20-inch log may bo taken 
to illustrate the sbraight-slicemethod. Squaring this to 14 inch& 
will remove nearly allof a 2-inch, rim of " silp " and cut down to a 
heartwood face of about 8 inckies'in width. I f  allowance is made 
foya l b  per cent waste, akin &&log rotary, a possible, yield i s  given 
of 333 square feet of veneer to the linear foot of log, after a 2-inch 
"dog board" is deducted. As there are. 16 board feet, log scale, to . 
the linear foot in a 20-inch log, each log-scale foot ,will yield about 
22 siuare feet of veneer. The figure generally given byfirms that 
make straight-sliced veneer almost exclusivelj. 'is 120 square, feet to 
the board' foot, log scale. The small amount of sapwood that was 
not removed in squaring the timber probably accounts for the differ- 
ence in these &gurks. 

'If it is cut in halves for slicing, the Tog is not squared. Thesap- 
wood is largely trimmed off, andthe back, or outside, of the log is 
trimmed dow,n to a, flat surface in order that the half log may be 
held in the veneer slicer. As there is a little less heartwood trimmed 
off by this method,.th<jiel$ in veneer will be . , . slightly . .  grea$r. 
.Although there are two " dog boaras.":.to a log if the half log'is, .us?d9 
eac11,ohe is thinnerthan. ..., . . the."dog'board"~from the entire log. * 

  he yield to the board fobtof log. doesnot, therefore, differ greatly - - 

in the three. different' processes-straight rotary, stay,logrotary! and 
straight slice-tl1e:general average of ..% sqpre  feet of veneer , to 
each board foot o f  log appl$ng very closely in , . .  each . , case.. ' . 

If dimension kslnut veneer is made from smaJ1 clear pieces; only 
about 15 squire feet of veneer is obtained to one boardfoot, log scale, 
of &be logs from which $he clear pieces.were'iut. As a matt& of fact, 
i clear block 1 foot:by 6 feet by 6 inches, containing 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 
seal?,' in additio~l to a three-fourths-incli ,..... -.- " dog board." Therefore 
only about one board foot of the clear piece is required to produce 
the same amount of veneer as may be obtained from 2 board,feet cal- 
culated on the basis of the entire log; bhat is, only about one-half of 
the log is used for the small clear, blocks. The remainder of the log 
not used in producing theclear pieces may be utilized for lumber. and 
dimension material. Furthermore, logs of lower grade may be used 
than are required in makmg the larger-sized veneers., 

Dimension veneer, cut to the size required by factories, is dfte,n 
obtained from veneer made b y  the rotary process. This plan- in: 
J-0x1-cs milch trimming of the veneer, but it makes unnecessary the 



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 it would be in 
straight sliced, because the saw kerf is about the th'ickness of the 
veneer sheet. Thus, a 20-inch log with an equivalent 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 hoard," yields 126 square feet of veneer to the linear 
foot. This makes only about 8 square feet of veneer to the board 
foot of log. 
Kinds of ueneer.-Walnut veneer is generally termed plain, striped, 

or figured, although there are no hard and fast lines of distinction 
separating the three kinds. 

Plain veneer is without stripe or figure. It is produced mainly 
by the rotary method, but some of it is made by straight slicing from 
the log in the tangential direction. (PI. T'T, fig. 1.) The veneer 
produced by the straight rotary process is generally 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 distinct growth rings give a still 
coarser effect, producing a very "wild" design. (Pl. VI, fig. 2.) 
Plain veneer is also produced by the stay-log rotary process. If 
cutting is from the sapwood side, the effect is somewhat similar to 
that produced by the rotary process, but some striped effect is ob- 
tained, especially toward the center of the log. If cutting is from 
the heartwood side, the striped effect is obtained at first, the veneer 
becoming 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. 

I n  striped veneer the lines caused by the gromth rings are fairly 
straight. This effect is produced both by straight slicing and the 
rotary stay-log method. The veneer straight sliced from near the 

'center of the log has the most distinctly striped effect, especially if 
the veneer is 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. In  straight slicing 
the stripes become broader as the sheets are cut at a greater distance 
from the center and the striped effect is not so pronounced. 
; Striped veneer is produced by the stay-log method when the cut- 
ting is from the heartwood side. Near t5e 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. 
SIicing 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. I n  figured stumps or 
"butt " wood the curl is along the surface of the trunk, and the cross- 
figured effect is here obtained by slicing along the surface. (Pls. 
VIII  and IX.) 

Righly figured veneer cut from burls, crotches, and stumps has a 
great variety of figure. (Pi. X, figs. 1 and 2.)  Burls are particn- 
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 sometimes marketed under the names of 
'' French burl " and " Circassian walnut." 

Prices of veneer.-The prices given in Table 20 prevailed in the 
summer of 1919 for different kinds of walnut veneer. There is con- 
siderable range in price ~vithin some classes because the veneer itself 
differs greatly in quality and figure. 

Sap and defective cents per square foot-- & to 
Plain rotary-----------~--~~~-----~~~--~-~--------~-~----~-d~~.~~ 9 to 1 
Straight sliced, plain ____..__.__.._....-.--.------------ d o  1 to if 
Straight sliced, cross figured -..-..--.-..---.-----.--.-.---.. do - -  14 to 21 
Highly figured (including stump wood) --.-..------.------... do O.OO 3 to 20 
Burl wood --.-----...--.--..----------------------..---.--- doOOOO 3 to 30 

Some manufacturers who turn out high grades of walnut veneer 
got an average of cents a square foot for  their product. The aver- 
age value, derived from reports to the census for 1904, was $14.70 a 
thousand square feet, or neariy 14 cents a square foot. 

GRADES AND PBIOES OF VENEEK U)US 

Walnut is a timber so variable in quality that veneer makers find 
it difficult to draw up any hard-and-fast rules that will indicate 
the value of any particular 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 kind and 
amount of figure in each log. 

Veneer manufacturers do not generally publish any prices for 
their logs, for they claim that the prices depend on the quality of 
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each log and the general run of the Iot. The company's log buyer 
usually proposes a lump sum after he h a  gone over the logs carefully. 

Some veneer companies buy both plain and figured logs aud saw 
the plain ones into lumber. Others buy only figured logs. Most 
firms will take logs that are a t  least fairly clear and 16 inches and 
over in diameter a t  the small end, or as small as 14 inches if there 
is a sufficiently large portion of clear heartwood, or if the log is 
figured. They prefer logs that are 18 inches and up and clear 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. 

Merchmtable 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 standard panel 
sizes. Figured stumps usually bring a price of $100 to $500 a thou- 
sand board feet, depending on size and figure. 

Veneer logs should have a minimum length of a little over 8 
feet. Some mills buy 6-foot logs, and some accept 44-foot logs, if 
they are of exceptional size and quality. During the first half of 
1919 the price of walnut veneer logs ranged from $75 to $175 a thou- 
sand board feet, log scale, depending 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 range in price was 10 to 15 cents. Genuine burls are now 
very scarce. 

Two somewhat common grades for walnut veneer logs are as fol- 
lou~s : 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 logs, which must have a clear length 
of at least 43 inches. 

WABT*. 

The waste in the manufacture of walnut veneer is mainly in the 
form of the loss that results from trimming down the flitch s&- 
ciently for a sheet of merchantable veneer to be cut; the "dog board," 
or core, left after cutting off as much veneer as possible; the defects 
trimmed out of the veneer, including pith center and sapwood; and, 
in the case of dimension veneer cut from rotary stock, the loss from 
cutting to  size. 

The only data available on the amount of waste in different proc- 
esses are those derived from calculating the yield of average or 
representative logs, as given in the section on "Production." The 
proportions of waste in different processes, according to these cal- 
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FIG. I.-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 half log. 
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Produced by slicing in  the stay-log rotary process from the outs~de 
of Ihe log-that is, approximately in the directionof the annual- 
growth rings. 
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SMALL SHEET OF FIGURED "BUTT" WOOD VENEER AS I T  COMES FROM 
THE SLICER. 

The light-colored wood is sapwood. The f i ~ u r c  is i n  that part where thc rings of growth bend 
out toward the root spurs. 
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FIG.  2.-PANEL COMPOSED OF FOUR MATCHED SHEETS OF HIGHLY FIGURED 
"BUTT" WOOD VENEER. 
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culations, are given in Table 21. The amount of waste in the in- 
dustry as a whole may be approximated by converting into terms 
of veneer the total quantity of logs used for veneer manufacture, 
and comparing this amount with the actual yield according to the 
reports of veneer manufacturers. I f  the average log is assumed to 
be.20 inches in diameter there is about 733 square feet of veneer 
one twenty-eighth inch thick and 16 board feet to each linear foot 
of log, or approximately 46 square feet of veneer to each board foot 
of log. I f ,  according to 6gures on the production of walnut veneer 
for 1917, 20 square feet of veneer is produced for each board foot 
of log, 434 per cent of the log is veneer stoclc, and 565 per cene is 
waste. As about 50 per cent of the total output of walnut veneer 
is straight sliced, 25 per cent straight rotary, and 25 per cent stay- 
log rotary, a weighted average of the percentages of waste shown in 
Table 21 gives a general average of 54 per cent for tlie industry. 
This corresponds closely wi.th the general average of 56i per cent, as 
determined froin the manufacturers' reports. 

TABLE 21.-CaZoulated yevcentagee o f  waste zn the manufacture o f  w a k u t  
veneer by  different methods. 

/ Inehes. I So%aicren I Sosoicfda. / r r r  cant 
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From the standpoint of utilization there are 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 cutting the veneer; and defective material, including sapwood. 
The first class of waste is useful only for fuel and is generally dis- 
posed of in that way. "Dqg 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 shy-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 at furniture fac- 
tories. Veneer cores have been used for porch pillars, but they are 
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usually too defective for this purpose and, moreover, there is little 
demand for a perfectly straight and plain pillar. Those cores are 
not generally suitable for rollers because the wood is too soft. Most, 
manufacturers use them for fuel. 

.Defective and sapwood veneer is often used for fuel because 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. It 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 making 
straight rotary veneer. They stop the slicing before the core is too 
small, and then either saw or straight slice it. I n  this way less of 
the heartwood is wasted. 

Walnut veneer is used mainly in dining and bedroom furniture, 
musical instruments (principally pianos and phonographs), and 
czbinetwork in general. It is used, as a 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. 

Walnut makes a satisfactory tie because of its durability. It is 
used untreated by the railroads. Locust, black malnut, and white 
oak are generally considered the best tie woods and command the 
highest prices. 

There is a considerable quantity of small and defective timber 
in the course of logging walnut, which may be converted into ties 
at a profit. Ties are usually 6 by 7,6 by 8, 7 by 8, or 7 by 9 inches 
in cross section and 8 or 8 j  feet in length. A 12-inch log, if it is 
straight and not too defective, may be cut into a 7 by 9 or 7 by 8 
tie. A 10-inch log mill make a 6 by 8 tie if it is not necessary to 
cut the Iog down on account of a defect. Top logs and especially 
the limbs of walnut are liable to be so crooked that there is much 
waste in cutting up such material. Ties as small as 5 by 7 inches 
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. I t  is usually, 
therefore, a question with the manufacturers whether it is profitable 
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to 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. Defectix-e ties are sometimes cut 
into mine caps about 6 inches thiclr if tlrere is a demand for such 
material. Wedges to be used with the caps are also salved out of 
waste walnut. 

POSTS. 

Close utilization may be effected by sawing small and defective 
walnut into fence posts. Although it is not so durable as locust and 
some other woods, walnut is suitable for posts and is in demand for 
this 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 if the posts were of the 
same size throughout. 

SECONDARY INDUSTRIES. 

Walnut is manufactured by factories mainly into 'three classes of 
products-cabinetwork in general, interior finish, and firearms. 
Under cabinetwork are included furniture, fixtcres, chairs, cabinets 
and cases for musical instruments and sewing machineq, and caskets. 
Inside finish includes products of the planing mill, doors, and panels 
-for stores, offices, and railway cars. Gun and rifle stocks and pistol 
grips are the parts made for firearms. Of minor imporkance are 
such small articles as handles of various kinds and fancy boxes. 

Table 22 gives the annual consumption of walnut, as reported by 
factories and grouped according to classes of products. These figures 
apply to the years 1909 to 1913 and represent the pre-war consump- 
tion. There has probably been an increase over these fiqurcs in the 
use of walnut for general cabinetwork on account of the great recent 
demand for walnut furniture. This increase in the use of walnnt for 
furniture has been largely offset, by the gready lessened dcmand 
for certain Binds of cabinetwork, such as sewing-machine cabinets, 
which were made almost entirely for supplying the foreign traae. 
In other classes of products lessened foreign demand is also gen- 
erally more than balanced by an increased use of similar 
at home. I t  is believed, therefore, that the figures shoxvn in the 
table are somewhat representative of the importance at the present 
time of the different industries in walnut utilization. The figures 
on tho cost of material are of value only for the purpose of 
comparison. 
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Table 23 gives the same data by States. Ohio, Indiana, Illinois, 
and Kentuclry 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 materia1,also use considerable quan- 
tities in manufacturing. - 
TAELE 23-Reported o,~nual co?~sumptio?b o f  blue76 walnxt in  factories, Dg States' 

Stato State 

measllm. 

1 Dsts collected by the Forest Service during the period from 1 W  to 1913, inclusive. 
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 hi extensive use of w~lnut '  for furniture dates baclr to the latter 
part of the seventeellth century, when walnut furniture replaced 
oalr in Europe. England was the first to appreciate tlle value of 
American :walnut, and it was used there at  that time and often pre- 
ferred io the English or Circassian walnut: of Europe. EiaboraKely, 
carved pieces, often with highly figured veneer, were well lilied. 'Ex- 
P&ts to ~ n k l a n d  reacl~ed ffnir by the end of this period, 
and large shipments for that. purpose havegone to European'coun: 
tries,eaer since. Walnut furniture (including chairs and chests bf 
drawers) was made in New Englandin thelatter partof tlie seven- 
teenbh ceztnry, and at about tlie same time it was used in Virginia. 
I n  the eighteenth century wild cherry and. walnut were the. principal 
native cabinet woods. During the first half of the eiglrteehth 
tury much furniture wasmade of walnut in eastern Pennsylvania . , ... 
and New Jersey; probably the best was made in and ~ear .Pki la:  , , ,  . 

delphia. The wa;lnut grown in this region haa a uniformly'dark~~~nd 
xiih color which mas well. IiIred. Mahogany also was mu+'&$d.. 
The " lowboy,'lave~-y low dresser with one or two drawers,, and:the. 
'!highboy? a dresser.~.of six or ers, vere c11aracter.istic 
pieces of furniture-at- that time. , , .  

In  the latter part of the eighte $alnnt:as .a furniture 
wood went. out .of fashion in England. During the fi@ half of 
the nineteenth century, however, walnut.was utilize6 i n  large quan- 
tities forfurniture in thls country. The source of supdy ?f,.the 
timber was now farther yest thsn the region of supply during- the 
eighteenth century, and .large amounl;~ , werQ obt@n$d f :om,,, Ohio 
and Indiana for shipmerit, to eastern factories, mainly, in Phila, 
delphia, New York, and Boston, where furniture of the better quality 
mas produced. Veneer was much used at  that time. During the. 
third' quarter of the nineteenth century hea.vy, 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 uniformly dull, l ifeiessappearan~ which, together 
with the unattractiveness of!,t~esestyles, resulted in so discrediting 

-the .wood.thit by the latter part: of the nineteenth century it became 
extremely unpopular. Its employmentin large quantities during the 
earlier part of the nineteenth centuryeerved to reduce greatly the 
best of the ayailable supply in eastern United States, and. that.fact 
in time helped to discourage i t s  use. : 
. Duriqg the past several yea? there has  been a revival in the 
demand for, walnut furniture in this country. This is mainly because 
of the adoption of lighter finishes and figured effects, which G e  in 

' 

contrast with the dark, somber finishes inearlier use, and because of 



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, walnut has recently dis- 
placed these woods to a large extent for furniture. 

There are several reasons for the high value placed upon walnut 
as  a cabinet wood. It has good seasoning,properties, mil1 hold its 
shape well, and will not deteriorate after it is properly seasoned; 
it has an attractive appearance, may be polished to a smooth wr- 
face, an& will talre stains and varnishes very well; it may be cut 
easily with tools, and is thus adapted to carving and veneer making; 
~t may be glued with very satisfactory results; it possesses moderate 
strength and weight. 

To a degree equaled by few other woods walnut possesses a11 the 
different qualities that are essential to a first-class cabinet wood. 
Greater strength would be of advantage, but this would involve 
greater weight and greater hardness, and the greater hardness would 
interfere with its being easily worked with tools. 

The principal articles of furniture b a d e  of walnut are dining- 
room and bedroom suites. Dining-room tables of walnut are much 
in demand, because they are very serviceable and do not show to the 
extenfto which some other moods do the hard usage to which such 
tables are subjected. Bookcases, 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-that made along 
plain lines and of figured wood; that characterized by elaborate 
design ancl 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 figure, and often some crotch 
and burl-wood pieces. Some large, heavy walnut fur~i ture  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 walnut furniture. 

Dining-room tables of walnut are manufactured in Iarge numbers. 
They are generally finished in plain wood, because the only 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. Occasionally 
table tops are made with the upper ply of sawed veneer one-sixteenth 
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or one-eighth inch thick. This  willstand more wear than the thinner 
sliced venwr if hard usage is iuvolved. The top may also hive, a 
small bent rim of walnut along the edge to cover the core. Table 
rims are usually made of three or four plies, each about one-fourth 
inch thick. These niay be of walnut or covered over with walnut. 
veneer. 

Buffet andserving-table'tops are m d e  of three or five plies. They 
may be plain, but more often they have stripe and cross figure: 
Doors and drawer fronts of buffets and serving tahles are also made 
of threeor five plies and they generally show some figure. Small 
drawer fronts are often of highly figured crotch or burl.; -. The ends 
of such pieces we gelierally of plain wooti, except. i n  very expensive 
stock. Doors in furniture of high grade have a ply of. walnut ve- 
neer on the back and an edge of walnut.. ~ ' I  

Plain rotary-cit wdhut veneer is used also for drawer'sicies and  
bottoms. China c1'osets~are:usuallf madeof plain wood. Thesherdes 
are more .often made of some. cheaper wood with .the front edge of 

. . . ,  . walnut veneer. . , 
, . ., 

In  bedroom furniture the same general style of finish is' used: 
Built-up tops may be  plain, but more often they have some figure. 
Drawer fronts and panels a re  made of three or five plies, and, if 
they are conspic~:ously placed, figured effects are f t e n  made use of, 
including stump wood. and burl; 

Legs, corner posts, and mirror frames are to a,verylarge extent 
made of s01id.pieces:of other woods, except i n  th'e mznufacture of 
the most highlji priced'hrniture. I n  very expensive pieces.such parts 
ns the corner-pobts fareveneefed i r  order to 'scurc'tllo desired figare. 
I n  low-priced walnutfurniture the ends and other inconspicuous 
parts are entirely of less expeniive woods.- ' .  . 

The best panels. in common. use are made' of five .plies. The core 
is of some such wood as oak, quarter-sawed red gum,birch, chestnut, 
b~ss.~rdod, or yel10w poplir. This should,be constructed of narrow 
Pieces to prevent marping, and the t.w6 plies on either side shonld' 
be so laid that the grain in the ply next to the core is at right angles 
t6 that of the ontside ply and- that of the core.. This method makes 
a  strong^ psnei dnd n~inimizesthe effectsof shrinking and swelling. 
A small piece of higlily figured veneer, usually stump wood, crotch, or  
burl, is often pladea -upon the center of a large panel of phin 6r. 
striped wood. This is called an "overlay" and is popular at  the 
present time. An "overlay'" 'of walnut burlor cr0tch.i~ sometimes 
used on mahogany furniture. It is stained to match the mahogany 
panel and is regarded as adding much to  the attractive appearance' 
of the mahogany. Maple burl is sometimesused as an "overlay"' 

.. . . panel with walnut. . . 



Carvings often add greatly to the attractive appearance of the 
articIe. The finer, more detailed carvings are usually made sepa- 
rately and afterwards attached to the wood. On account of the high 
cost of labor wood carving is expensive, 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 machinery and at a lower cost than when 
made by hand. 

Walnut finishes are nom more nearly like the natural color of the 
wood and vary from light to dark brown. A medium light-brown 
tone that shows a figure of darker streaks is considered especially 
attractive. Very light and very dark brown finishes are not so pleas- 
ing. Walnut shows to better advantage when rubbed to a dull finish 
than when given a high polish. These dull finishes are popular at 
the present time. 

Probably the large* amount of walnut used for furniture 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 plaia veneer is used.. Rotary veneer that 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 approximate 
dimensions of the finished pieces. This applies particularly to di- 
mension squares. Common sizes purchased are 2 by 2, 24 by 29. 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 tho cost of working i t  up 
from lumber. Other manufacturers find thst, if they have to dry 
the stock, and if Et is not then perfectly clear and first class in every 
way, no saving is effected, on account of the wasbe involved. One of 
the greatest objections to the purchase of dimension stock for fur- 
niture is that there are so many different and special sizes used, it is 
often not practicable to have them cut at the sawmill. Moreover, 
styles of furniture change frequently and with resultant changes in 
the sizes of the different pieces. 

Furniture manufacturers are, therefore, purchasing more walnut 
lumber and cutting i t  to the desired sizes. No. 1 common is the 
grade generally found most advantageous. Some factories purchase 
the firsts and seconds grade also, and others get 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. 
In the 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. 
Scant sizes, as well as 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 dimenmon 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 cut 
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. It is a general practice to utilize red-gum wood finished 
in imitation of walnut for corner posts, legs, mirror frames, and, in 
fact, for practically all but the veneered parts. The reason for this 
has been that gum was a lower-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 wst. 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 obviously a distinct 
advantage to the furniture manufacturer. Birch also is used in the 
same way. On account of the difference in the figure or gram, neither 
of these woods has the same appearance as the walnut, even when i t  
is stained to match the color. Consequently, in making the highest 
class of walnut furniture, walnut wood is utiliaed for all outside 

7434'-2-5 
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work. Some factories finish their best pieces with wdnut on the 
edges lGnd backs of doors and on the inside of drawers. 

The qaarter-sawed plain heartwood of red gum is considered most 
desirable as a ssbstitute fur walnu.t,.because it is not so liable to warp 
as the plain awed,  and the heal-tmood is nearer the natural &or 
of &hut. The sapwood is objectionable because of the. lightercolor, 
and the figured wood i s  not :so suitab4e because it does not match 
so well the ahpearance of the walnut. Wood with dark streaks is 
objectionable for this reason. 

A s  a matter of fact, walnut is a suitable wood for the solid piems 
in f11n13ture, and there is no advantage other than that of lover cost 
to be gained by the use of another mood, and the substitution is 
liable to make the piece less a&ttraetiue. 

Black walnut is sometimes used in ths form of veneer to imitate 
Cecassian walnut. .Only pieces with unusually dark, distinct streaks 
ranning bhrough them are suitable, such wood being sometimes found 
in the extreme southwestern gortion of its range. Some very pleas- 
ing effects are obtained from this kind of wood, but the usual plain 
or figured walnut is unsuitable. 

Plastic material colored to resemble walnut is quite often used to  
imitate the ca.rved walnut wood. These imitation carvings are 
pressed to shape in a mold that is usually made from the genuine 
wood carving and so success full^ simulates the pores of the wood 
&at a resemblance to walnut wood is produced. Sueh imitation 
carvings, on account of their uniform coloring, are apt to have a dull, 
lifeless appearanqe aand do not match wall the genuine wood. These 
composihion carvings are ofLen sverdone in detail and are generally 
distinguishable from the wood carvings, which are considered more 
attractive and in better taste. 

MUSICAL IXSTRUMENTS. 

tValnut is well suited for the manufacture of cases for musical 
instruments because of those characteristics that make it so valuable 
as a cabinet wood, namely, its good seasoning .and working qualities, 
its.adaptability to -panelwork, and its ' h e  appearance when finished. 

I n  this industry its greatest-use at the psesa1.t time is for phono- 
graph cabinets. The solid pieces used for legs, corner posts, and cross- 
pieces are of plain walnut';,panels are nsually of figared veneer, the 
stripe$ wooa being popular. .The cabinets axe nsnally finished in a. 
iight shade, bui they may also be given a dull, dark wax Enish in 
antique style to match old wain& furniture. lu~rnhr about 1% 
inche thick of the E o i  1 and 2 common grades is usedto a large 
a b t  for$hese .cabinets. The dumber mannfacturer sornet~k$&di 
it .advantageous to make these .cabin& is odnjunation with the saw- 



mill. I n  this way a very close utilization is effected, and much small- 
sized and low-grade lumber mey be made use of. Mahogany and 
walnut are sometimes used interchangeably in the manufacture of 
these cabinets, a light stain being used 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 th,: panels, walnut being 
generally used for the fo~mxer 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 mahogany had been used. Moreover, each wood 
shoulci be given a finish particularly suited to it. 

Piano cases are sometimes finished in walnut. There was formerly 
a good demand in Europe for walnut-finished pianos, but this busi- 
ness was interrupted by the late war. There has recently been a 
large demand from iiustralia, Mexico, and Soulh America for pianos 
finished in walnut. Exports to these countries were, in fact, in- 
creased by the war, because the supply of German-made pianos was 
cut of?. The United States is the largest manufacturer of pianos; 
before the war Germany mas second, and Engiand third. Figured 
walnut is now largely used for walnut piano cases. The figured 
b u t t "  or stuml, wood is quite generally used to form a panel for 
the front. 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 a Ferg light finish, resembling 
maple. The different streaks and shadings in the figured x-alnut 
are regarded as giving more character to the wood than the figured 
maple does. Walnut is sometimes used for the core wood on wlzicl* 
the veneer is placed, because under varying moisture conditions i t  
shrinks, smelis, and warps very little. 

Piano benches are made of walnut to match the finish of the 
piano. The seat is usually a pane1 of figured veneer which is 
veneered with walnut on the edges also, in order to give the appear- 
ance of solid walnut. 

Walnut mas 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 the finish of the ~vood- 
work of the room in which it is to be placed, and the two should 
be in harmony. 

PLANING-BULL PRODUCTB. SASE. DOORS, BLINDS, AND GENERAL MILLWOPUL. 

Black walnut is manufactured into many products that go to make 
up the finish of houses, offices; 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 Enished when they leave the planer. Walnut was formerly 
much used for borders and designs in floors laid mainly in other 
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woods. Mahogany and cherry are now preferred, on account of their 
more striking reddish color, for these make a more pleasing contrast 
with the light-colored woods, oak and maple. Walnut is also much 
used in the form of panels for inside finish, especially in caf6s 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 ~olishes to a smooth, even surface, takes 
stains and other wood finishes well, and has a wide range of possible 
effects in the finished state. Much of this class of material mas 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 commonly 
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: It 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 mill hold 
metal  arts with little wear; it possesses a uniformity and slight 
coarseness of texture which render i t  easily gripped and held by the 
hand; it has a good degree of strength without excessive weight; it 
will stand considerable shock without injury; 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 
particularly objectionable in the stock of rifles (for example, those 
used in the Army) in which the barrel is incased in wood for prac- 
tically its entire length, because the warping of the wood is liable 
to spring the barrel out of a straight line, 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 rifles on account of its at- 
tractive appearance. Such stocks must be finished by hand, however, 
because the machlne tool will follow the grain of the wood, inaccurate 
cutting of the stock will result, and the metal parts will not fit 
accurately. Army-rifle stocks are manufactured by very specialized 
machinery. The rifle blank (Pl. XI, fig. 1) is subjected to between 
40 and 50 different machine operations; i t  is then dipped in stain; the 
excess stain is rubbed off; and the metal parts are fitted to it. 
Sapwood is used with the heartwood 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. 

In  1861 the subject of stocks for guns was formally discussed at a 
convention of gunsmiths at Atlanta, Ga. The consensus of opinion 
among those present was that black walnut was superior to all other 
woods for muskets; after walnut, maple was to be preferred, and 
persimmon was ranked third. It was then claimed that no artificial 
seasoning would suffice, and that gnnstock 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 
for a 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 place of air seasoning, and with much more satisfac6ory 
results. Black-walnut stocks are now dried from the green state in 
special kilns in about 60 days. The modern rifle and shotgun re- 
quire much less mood for the stoclc than was used by the old-style 
long musket, which was incased in mood nearly its entire length. 
Gunstock blanks for the United States Army rifle are clear cuttings, 
approximately 4 feet in length, made from &&-inch flitches, sawed 
from the log, and equivalent to a little better than the No. 2 common 
grade. 

Although black walnut is the best wood for this use, 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 holding its shape, shrinks more, and is more apt to 
be cross-grained. It is light in color, but may be readily stained. 
Gunstock manufacturers repoi* that birch, when properly seasoned, 
makes as good a stock as black walnut. Birch is more difficult to 
"machine," however; the production is slower; and there is more 
waste in the L'machining" operation than with walnut. Birch tim- 
ber is quite often wavy and cross-grained, and that kind of stock 



is unsuited. for the manufacture of gunstocks by machine process. 
There is a h  some waste in "machining" walnut stocks, but this is, 
for the most part, because of internal defects that are not visibte 
on the surface of the blank. Red gum is a suitable wood for smalI 
rifles, bat  not for long army rifles, on account of its tendency to warp 
and twist. 

.A considerable amount of walnut is used in the manufacture of 
air  rifles, chiefly in Michigan. Manufacturers of air  rifles do no6 
require such thick material as is used for the military rifle. The 
wooden stock of the air rifle nsually consists of a comparatively small 
pieee forming only .the butt. (PI. XI, fig. 2.) Air-nfle factories 
can, therefore, utilize fairly low-grade material by cutting out the 
defects. They generally use No. 1 an& No. 2 common grades, 1 inch 
in thickness. A special grade of "shortsn is sometimes made use 
of. This grade consists of piecesof good quality, the length of which 
is less than is allowable in the upper grades. Air-rifle manufacturers 
can utilize this stock very closely on account of the small sizes used. 
Several different models are usually made, and the maximum size 
of the stock is about 3 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 
entireIy or stain the sapwood to match. Black walnut also holds 
serews well and is, therefore, particularly desirable for the small 
gun, in mhich the stock is a very short piece and is attached to the 
metal part by a few screws. Other woods also, par6cularly red gum, 
are used for air rifles and small-cartridge rifles, and are shained to 
resemble walnut. There is some objection to the gum on account 
of its warping and because there is a tendency for the screws Lo be- 
come loose in it. The cartridge rifle is made from lu.mber 14 to 2 
inches in thickness. A considerable quantity of walnut is used for 
shotgun butts also (Pl. XI, fig. 3) ,  for which short pieces and such 
waste material as veneer cores may be utilized. Much high-grade 
walnut is used for pistol grips, although the individual revolver 
requires only a small piece. European walnut (Circassim walnut, 
which was long ago naturalized in Europe) has been used for gun- 
stock material in European countries for many years. This is a 
satisfactory mood, but the lack of a sufficient supply has necessitated 
a large use of the American walnut h recent years. 

FIXTURES. 

BIack walnut is utilized for bank, office, and store fixtures, in 
which i t  shows to good advantage in broad panels on account of ita 
attractive color and figure. It is usually employed only for the 
exterior parts of fixtures and other cabinetwork. 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 the interior woodwork of churches and 
fodge rooms, and for altars, pews, and Bible stands. 

CASKETS AND WFBIXS. 

Less than 2 per cent of the total amount of black walnut used 
annually was reported as being employed in the casket and coffin 
industry. Its value for this use consists in its rich and somber ap- 
pearance, and in 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 attractively finished, and the 
most expensive cases being richly carved. Oak and mahogany are 
much more 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 
as they were formerly. Black walnut for many years was the prin- 
cipal coffin wood and is still used for the better grades. Black- 
walnut coffins are often made by hand by cabinetmakers who supply 
khe local trade in small towns where the wood is available. The use 
of black walnut at the present time foreaskets and coffins is largely 
a matter of custom or sentiment. I t  is restricted for the most part 
to regions where there is a good supply of high-grade walnut and is 
dependent on a personal preference for the wood. 

I n  1912 Pennsylvania reported the use for burial cases of over 
200,000 board feet of walnut annually, and Iientuclry reported ope- 
half this amount. Other States reported small quantities. A high 
grade of black walnut was used for manufacture into these products. 

ELECTRICAL MACHINEFLY AND APPARATUS. 

Black walnut constitutes a large proportion of the wooden parts 
of telephone outfits and of other electrical apparatus It is much 
used for base blocks for electrical appliances and for boxes to hold 
such equipment. Its dark color and excellent worlting qualities 
adapt it for these uses. I t  is used also to a small extent for sub- 
scribers' telephone sets, mostly of the wall kind, where it is wanted 
to match the woodwork of the room. The piece that goes against 
the wall and the bell box are the wooden parts. Black walnut is not 
essential for this use, however, for other woods could be s~bstitutea 
with the same effect. American walnut is in demand for public tele- 
phone booths in Europe, particuIarly where the inside of the room is 
finished in walnut. 

VEHICLES AND VEHICLE P A W .  

The use of walnut in this industry is confined almost entirely to au- 
tomobiles. I t  is employed for the rims of steering wheels, for whioh 
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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 sect~ons, 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. I n  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 mibnufacture of these boxes is mostly No. 2 common and cull, 
five-eighths inch thick. 

CHAIRS AND CAAIR STOCK. 

Black walnut is used for chairs of all kinds, except very cheap 
ones, but i t  appears to best advantage in the large and ornamental 
kinds seen in club and lodge rooms, offices, hotel lobb~es, and public 
waiting rooms. Its dlgnilied and pleasing appearance makes i t  ap- 
propriate for such locations. I t  1s also used to match high-grade 
walnut furniture, particularly dinlug-room chairs. I t  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 large and very expensive chairs in order to get 
some special figured effect. 

CAR CONSTRUCTION 

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 i t  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 and stump wood, are used in private cars. On 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 boxes 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 small boxes for office use. A com- 
paratively low grade of walnut is used for making boxes; the average 
value of the walnut is high, however, when compared with that of all 
wood used in the box industry. 

PICTURE PEAME* 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 grade of 
nood is required for these uses. 

OTHER FACTORY USES. 

Sixteen other industries reported an aggregate annual use of less 
than 100,000 board feet of black walnut. Some of the most im- 
portant of these uses are for parts of professional and scientific 
instruments; for the outside finishing pieces of clocks; for bungs and 
faucets on account 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, partieu- 
larly carved articles of various kinds; for fancy handles; and for 
brush backs. It is sometimes made into tobacco pipes to take the 
place of the French briar because it does not, burn readily and has a 
very attractive grain. 

There is a large range in prices reported for the smallest amounts, 
as shown in Table 22. The unusually high prices reported for some 
of these items indicate that some special stock mas purchased. For 
instance, the 500 board feet purkhased for carpet sweepers, for which 
a very high price for that time was paid, was doubtless figured stock. 
Very little walnut is now used for carpet sweepers. The 8,000 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 material. That employed in ship and boat build- 
ing at an unusually high wst was doubtless selccted figured wood for 
inside-finish work. 

AIRPLANES. 

Black walnut is valued highly for ai~plane propellers chiefly be- 
cause of ib excellent seasoning and working properties and also 
because it possesses strength without excessive weight. Some author- 
ities claim that black walnut is by far the best wood for this pur- 
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pose. Ash, mahogany, oak, and some other woods are used for these 
pmpellers at the present h e  in  the United States. The propeller 
blades are built u p  of several pliesof wwd glued together. Extreme 
care must be taken in making propellers, for any slight warping or 
opening of a glned joint may render the propeller worthless. Pro- 
peller stock should be seasoned by special methods, and the different 
laminations should be approximately 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 exact 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 
probed the wood. Walnut for airplane stock must be of the highest 
grade and entirely clear. Wide lumber, usually 1 inch thick, is de- 
manded. Statistics are not available on the amounts of black walnut 
consumed in the indusky or on the avertage prices paid for what 
was used. The United States, through the Bureau of Aircraft Pro- 
duction, paid during the war as much as $310 a thousand boar6 feet 
far black-walnut propeller stock, and this was considered a very high 
price at  that tlme. 

EXPORT. 

Exportation has always played an important part in the walnut. 
lumber industry. European counties early recogcized the value of 
the timber, particxdarly for cabinetwork. It is claimed that black- 
walnut timber was shipped to Europe as early as 1623. 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 stopped, and, 
on account of the disturbed conditions abroad, exportation is still 
eomidered below normal. However, the amounts exported are now 
stmdily increasing. 

Walnwt is exported inihe form of both lags and lumber. Table 24 
gives the amounts of logs tgsd the total and average valnes for di- 
ferent years, by countries. Similar &ta are not, available for lumber. 
Records of walnut-lumber exports for the gear 1912 show that ap- 
proximately 15 per cent of the t&l lumber output of the large wal- 
nut producers was exported during that year. Aocording to the 
calculated amounts shown in the section on <'Demandn this esporta- 
tion amounted to about 31 million feet, which would be distributed 
about as follows: Germany, 50 per c a t ,  15.5 mElliou board feet; 
British Isles, 55 per cent, l0.F million boar3 feet; 0 t h  counOries 
(principally Denmark, Scandinavia, EIolland, Belgium, and Spain), 
-I& pw cent, 4.65 million board feet. During the fist 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 tbe British Isles and to parts 
of Denmark and Sweden. The gre8test demand for both logs and 
lumber before this had been from (3erm;ny. There is liktle demand 
from either France or Ilaly. Aceording to these data the total ex- 
portation of walnut logs and lumber in 1912 amourrtecl io  about 43 
million board feet, lumber measure. 

i N O ~ O  exported lor tho yenr 1918. . . .  

Data are not available on the export of'walnut veneer. It ' is  said 
t h t  foreign countries generally manufacture their owh veneer from 
thelogs. On. account of the'extensi+e use of carved work thin 
lumber five-eighths and t&e-fourths, inch thick'largely takes the 
place of veneer in Europe. i 

'Walnut logs have always been in great demand from foreign 
~ountries, especially from Germany. There is hardly any section 
throughout the walnut area of the United States from which 'the 
choice walnut timber has not been taken, often hauled long distan~es,'~ 
,&id shipped t d  Germany, usually t q  Hamburg. Thenee it was if% , 
distributed in the :Mrm of logs, veneer, or lumber, largely to  Rxikis, 
Poland, Austria, and Scandinavia. This timber was used b'<efl+ 
for furniture, walnut furniture b e i ~ g w e ~ l  liked in those countries. 
X ~ a r &  part of the shipmehts+YEngIand also was reshipped ke 
Germany. Canada, Mexi*, S?ukli ~ k i k ,  , . ~ . . .  and South ~frica!iWe 
'pro&ing'&arkets for &hisstimber; ' . '  , : ., ' . 

- , 
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There has always been a big foreign demand for such walnut- 
'fimshed articles as sewing m,achines and muslc cabmets. 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. 

I WAR-TIME UTILIZATION. 

Two products made from walnut are used in warfare--airplane 
propellers and gunstoclcs. To obtain maximum production, both 
propeller and gunstock material should be cut, so far as possible, 
from the same log. High-grade stock, I 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- 
sized pieces of No. 1 common. Gunstock material is sawed from the 
log in the fonn of flitches-that is, without the bark being edged 
oti-and low-grade flitches may be used. Any piece is of value that 
will yield a gunstock blank free from all defects, including both 
cross grain and pith, the latter being called "heart." The flitches 
are 2& 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 outside of smooth logs; if serious defects are 
encountered, gunstock flitches are cut. 
. Straight-grained matcrial is particularly in demand for propeller 
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 piece in the center, but does not increase the amount 
of waste, as logs from which propeller stock is cut are more liable 
:o 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 
a larger yield 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 proportion 
of waste, and makes narrower propeller stock. During the late war, 
manufacturers were reqt~ired by regulations 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 flitch might not be 
edged. This was a great advantage in cutting out the clear blanks. 

Some mills found it possible to saw as much as 40 per cent of pro- 
peller stock from their logs. This was generally accornplishcd by 
sawing on four sides of the log. The small amount of gullstock flitch 
obtained by this method was very defective and yielded few blanks; 
hence the resultant waste, including low-grade lumber unsuited for 
war material, amounted to about 80 per cent. When the best utiliza- 
tion was reached in the production of mar materials, the average 
yield was about as follou~s: Propeller lumber, 15 to 18 per cent; 
gunstock flitch, 65 to 70 per cent; waste, in the form of low-grade 
luniber, 15 to 18 per cent. 

TABLE 25.-Propwtionate anzoulzts of propel ler  stoclc, g u n s t o c k  flitoh, a n d  low- 
grade lumber; m& talues fJ5r 1,000 board  feel ,  s a w e d  f r o m  wahzut  logs. 

TYPE 1-FAIRLY SMOOTH LOG, 15 INCHES I N  DUXETER ("GUNSTCCK LOG") 
[In oases A, B, C, and D allcuts srs parallel.] 

/ pmwuer stock. 1 Glim~toOB flitoh. I Low-sadelumbor. I 

($1 per 

feet). 

TYPE 2-SMOOTH LOG, 18 INCHES I N  DIAMETER ("PROPELLER LOG"). 
[In c a w  c and Fall cuts &re psrallel. In care G the log is a t  on all lour sldes I 

A .... 
b.... 

c.... . 
D.... 

During the war period logs were divided roughly into two classes- 
airplane 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 utilization was practiced smooth 
logs 16 inches and over in diameter at the small end were generally 
considered as airplane logs, and rough logs of all sizes and smooth 
logs under 16 inches in diameter at the small end were classed as 
gunstock logs. Some flitch was, of course, obtained from propeller 
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logs, and a smali percentage of propeller stock was sawed from the 
better grade of gunstock logs. 

I f  a fairly smooth log 15 inches in diameter is regarded as typical 
of gunstock logs as a class, the misnufacturer could obtain stock in 
about the proportions and amounts and at the values given under 
Type 1 in Table 2% Naturally, the srnaller the proportion of pro- 
peller Inmber sawed, the larger the proportion of flitch and the better 
its quality. The better the quality of the flitch, the smaller will be 
the number of board feet required to produce a gunskock blank, 
because of the smaller amount af waste. If a smooth log 18 inches 
in diameter is taken as representative of the propeller-log clasq 
proportions and values would be those given under Type 2 in Table 
20. I t  was, therefore, more profitable to cut a high percentage of 
gunstock flitch from the gunstock logs than to saw the maximum 
amount of high-priced propeller stock from them with the large 
amount of low-grade lumber that would also be produced. From 
propeller logs the greatest 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 propeller stock could ordinarily be obtained only by 
sawing on four sides of such logs. 

Many small mills sawed only inch lumber from walnut logs. 
This lumber 1vas generally purchased by other firms and the pro- 
peller grade sorced out. This practice resulted in much waste of 
war material. Mills were iater required to saw gunstock flitch along 
with the propeller sioclr in order to effect better utiiizaxion. 

Two types of United States Army rifle sbocks were made during 
the war-the Enfield, which was made in by far the largest quan- 
tities, and is a modification of a new model British Army rifle; 
and the Springfield, which is sIightly shorter and smaller than the 
Enfield, and is the alder United States Army model. Large amounts 
of British Army stocks were made of American black walnut. For- 
tunately, the model commonly used by the British Army is a two- 
piece dock made up of a "butt " and a '' fore end?' These parts 
were manufactured from the pieces of flitch left after cut$ing out 
the one-piece United States Army rifle blank. Smaller pieces called 
'L hand guards," which go over the barrel of the rifle and protect 
the hand from the heat of the barrel, were also made horn the waste 
wslmlt .. ". 

,~titisti&'conipiIed by the War InSuStries ~ o a r d  ;how that tG.9 
f&lowing amounts of black-ivalnut timder mere used by the United 
8tates:and the Allies 'during the fate war: For airplanes, -9.609 mil- 
$ion. bo&d feet; lor @stocks, 94.832 mi11ion h a r d '  feet;- total, 
104.441 million board feet. I n  explnnation, i tmay be well to state 
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that a, certain portion of this material mas manufactured into the 
finished product outside of the United States. 

' 'During the war very high prices were paid by the Bureau of Air- 
e r h t  Production for propeller stock, amounting to as much a,e $310 
a thousand board feet for walnut. The contract price for walnut 
anstock blanks was about $1 a blank, amounting . . to about $1.20 a 
thousand board feet forthe flitch material. 

SUMMARY % OF GENERAL MARKET CONDITIONS. 
. .. . ,  , , 

,On account of tile scarcity and high cost of wz.hut 1,ogs they are 
generally utsized very closely. The great bulk of the mal:ict is 
handled at large milis that are equipped for themanufacture of both 
lumber and veneer. Band saws, experienced sawyers, and modern 
kilns contribute to malre a very efficient utilization. ' In veneer manu- 
facture 20 square feet of veneer are obtained to each board foot, log 
scale, of logs, and in the making up of panel stoclr about one-half of 
this is wasted. There is a waste of about 25 per cent also in manu- 
facturing furniture from the lumber. Alloxving 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: 

There is evidently a great economy in using veneer in place of ium- 
ber; moreover, a much better, more attractive, aud more durable 
piece of furniture may be made bj. the use of vzneer. 

The principal problem of the walnuk manufacturer is the disposal 
of his low-grade stock, both of lumber and veneer. I t  is most profit- 
ablle for h ~ m  to turn his large, clear, and especially his fignred logs 
into veneer; for, although the lumber sawed from s ~ ~ c h  logs may 
bring a high price, the veneer sliced from them will bring much 
mora However, if only small and defective logs are converted into 
lumber, only low-grade stock will be obtained, and this is &%cult bo 
market. The stocks of walnut veneer were p a t t y  reduced because 
of the discontinuation of the making of veneer during  he war. For 
this reason comparatively small amounts of the ~h@est grades of 
Iunibe~ are being manufactured, and furniture factories are using 
more of the lower-grade stock. 
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Many sawmills find it profitable to cut low-grade lumber into furni- , 

ture dimension stock. Many furniture factories, however, object to 
using dimension stock because the quality is not good enough, or the 
sizes are not exactly suited to then needs. They prefer to buy the 
lumber and cut thew stock sizes from that. It is, of course, more ex- 
pensive to ship the lumber than the dimension sizes cut from it. 
Sawmills should be able to saw the stock sizes more cheaply than the 
factory can; but if there is considerable waste in the use of dimension 
stock it is more profitable to buy the lumber. The sawmills can often 
recut their low-grade walnut lumber into a special grade of stock for 
furniture, and therefore i t  is not necessary for the factories to handle 
so much waste material. This is also more economical for the fae-, 
tories than cutting clear stock from very defective lumber. A large 
surplns of very low-grade stock and 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  makin!. the small solid parts of walnut 
furniture would effect a closer ntilization 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 lumber manufacturers. 

The small demand for low-grade walnut veneer makes the waste 
m veneer manufacture grwater tlian 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 defectrve veneer must be 
used for fuel. 

MARKETING WALNUT TIMBER. 

Owners of standing walnut timber generally dispose of their trees 
through a 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 resellin? 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 a t  least the choice ones, to a large mill or factory. As the 
timber passes through the bands 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 R I F L E .  

a, blank; b, finished stock; c,front hand guard. 

F I G .  2.-EVOLUTION O F  A N  AIR-RIFLE STOCK FROM T H E  PLAIN BLANK TO T H E  
FINISHED STOCK. 

FIG. 3.-EVOLUTION OF A SHOTGUN BUTT FROM T H E  ROUGH BLANK 
FINISHED STOCK. 

These butts are sometimes made from wastc rotary veneer cores. 
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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 walnut 
logs subject to inspection at the mill. 

Walnut trees are usually converted into logs for the manufacture 
of either lumber or veneer, because of the comparatively high value 
of walnut in these forms. (PI. 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. XII,-fig. 2.) 

Fornlerly choice walnut timber for export was purchased from 
remote nlountainous sections of the eastern United States, where a 
good supply was found, and hauled 25 or 30 miles over rough moun- 
tain roads to the railroad for shipment to the coast. During tbe war 
walnut timber was hauled as far as 20 miles to the railroad in sec- 
tions west of the Mississippi, where there were comparatively large 
stands. 

Walnut butts or stumps are very valuable if they are highly 
figured. (Pl. XIII ,  fig. 1.) If they are plain they 'do not have 
special value. The figured portion should be at least 28 or  30 inches 
in leng!A. Burls are very rare and bring high prices at veneer plants. 
These burls have the appearance of a knot, and typical specimens are 
covered with little conical spines. They are more often found near 
the outer western limits of the area of distribution, where the trees 
are apt to be stunted and not thrifty. As a general thing, only those 
burls at the stump or root of the tree, called root burls, and mostly 
benea~h the surface of the ground, are of value; those higher up on 
the tm,nk or on large limbs are generally full of cavities. A good 
burl should have sound, solid wood like the normal growth. The 
best burls are usually turnip shaped. 

I t  is iinpossible to give current prices for walnut logs, both because 
there has been a great fluctuation in price on account of the war's 
demand, and because walnut mills do not generally put out a price 
list, the amount paid being determined by the quality of the indi- 
vidual logs, particularly in regard to their suitability for veneer. 
During the war, prices ranging from $20 to $120 a thousand board 
feet, log scale, were paid for standing timber, depending on size and 
location. This 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 mill. The average-sized log 
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masured between LB and 16 inches, and low-grade logs were included 
if they were not too defective. brnparatively Stttle standing walnut 
timber was purchased for a short time after the close of hostilities, 
because of the large stocks on hand a t  the time of the signing of the 
armistice. 

Prices of $75 to $175 a thousand 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 prices were for large veneer logs 
of special value. If $50 a thousand is allowed for logghg 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 price 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 quality of the tlm- 
ber snd the diiance from market. While the prices paid shortly 
after the war were slightly higher than those paid during the war, the 
quality of the logs was much better, the prices applying to logs that 
men 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 priees 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 a thousand board feet a t  the mill. Whether high prices 
will prevail depends for a large part on future prices of walnut 
lumber and on prices of other hardmoods. The very high cost of 
marketing timber is one of the main factors responsible lor these 
greatly increased prices at  the mill. Highly figured wood, includ- 
ing stumps, crotches, and burls, is worth more than the average 
veneer log, the value depending oo che size and quality of log and 
the k i d  of figure. Burls are sold by weight, usually for 10 or 15 
cents a pound and up. 

I f  the farmer has walnut trees which 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 it 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, 
60 s l l  in conformity with a s c ~ l e  of prices, by the thousand board 
feet, according to the size of logs. The siee is generally determined 
by the average of two diameters taken at right angles to each other 
and measured inside the bark at the small end. A 14-inch log is 
usually the minimum size desired; however, 12-inch logs are taken if 
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.$,hey are straight and first dass in every way. Small figured :logs also 
arc in .demar.d. Trees.should be felled by .cukthg as near the,ground 

! 
as possible if the xood is sound, i n  order to ,get the advantage of the 
extra length of largesized material. 

The usual merchantable lengths am 8, 10, 3, 14, and 16 feet. An 
allowance of at least 2 inches oxer Lhese kngths should be made for 
trimming the lumber.at the mill. Some .firms a l h  oddlengths:; some 
allow &xly certai.npro.portions .of lengths under 10 and  under 12 feet.. 
Shorter lengths h a n  8 feet may he -allowail when it is necessary to 

! 
~ u t  the logshort, if it is large and ;of good .quality., and especially if 
it is a figured or otherwise hi.&-grade veneer log. Veneer. logs 6 . i 
feet or  even $4 feeL in length .are -pied by some .mills. 

Unless they ace very large, logs for veneer manufactwe @zeferabIy i 

should not haye more than a 1-inch rim of sapwood. (Pl. X I I I ,  fig. 
2.) Three and even 2 inches of sapvoodspoils the ordinary-s+ed l6g 
for veneer. Open-growth timber often hasmuch sapwooa. I f  there 
is a good a.mount of 'heartwood, and if it is not too defective, this 
timber is often very valuable for veneer on account of the f igur~  that 
is generally present. 

i,vured logs are now great37 in demand. figured&ump 
or "butt" wood is especidly valuable. However, few stumps have 
6he valuable wrinkle, curl, or roll figure. Thisfigare is generally evi- 
denced by a ridged surface under the bark. Pan4  :len@hs axe 30 and 
6 inches, md, if the figure extends over this entire length;.the log 
is of much d u e .  S t m p  mood, to be rnarke~able,~should be at least 
52.0 inches in .di%eter at the m a n e n d  lmd &ern 30 .to 42 inches tons+ 
Only t&e solid portion of theatump can be used, and She base dhoyld be 
muared off 'by sawing. The root spurs ,along the side of the  @ m p  
;should .be out 08 new19 flu& with the surface 09 the trunk. .(PI. 
X I V ,  5.g. I.) The roots aw sometimes used for Latcdks and .c& 
mcks, for hall tree& and fox ~wuch legs. Crkhffi a re  often of vs111e 
.&nd should be cut about the same length as stump mod.  

Walnut logs are usually measaxed by the Doyle log rule. TEtble 
%7 gives the number of board feet i n  logs of diffezent diameters and 
length. .Careful attantion should be -given to outting the logs into 
the most adwntageous lengths. I f  it is ,practicablej logs shonld be 
cut a t  a crook, crotch, or  k n ~ t ,  in  order to ge t a s  straight a n d  clear 
lengths.aspossible. (PI. X I V ,  fig..2.) The amount.0.f smle obtained 
and the price may vary witb the method of cutting. ' For instanm., 
a log eut  16 feet long, haviag a diameter of 14 inches, and containing 
190 hoard feet,, on account of a marked taper in h e  upper 2 feet, 
might measure 16 inches at a length .of 14 feet. This would give a 
scale 'of 126 b.oard feet (orer one-foucth more) at a of, per- 
haps, $10 :athousand more, on account of the greater diameter. This 
does not mean that there is necessarily an advantage in cutting short 
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log lengths, for some log buyers take the diameter measure of long 
logs at some specified distance back from the small end. I f ,  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 thequality of the logs. (Pl. XIV, fig. 
3.) 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. I f  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 across each end of the check. This 
helps to prevent the check from extending to the bark and, what 
would often result, the log splitting open its entire width. 

TABLE 27.-Amounts o f  board feet, Zag scale, cmtained h logs of different 
Cmgthx and d6ameter8, xsasured accordhv to the DwZe log rule. 

Costs of marketing include those of buying the timber, felling the 
trees, cutting into lengths, hauling to the railroad, loading on cars, 
and transporting to market. Buying costs generally range from $5 
to  $10 a thousand board feet. The cost of felling is variable, depend- 
ing mostly on the extent to which the timber is scattered. If  the 
trees are frequent, the cost of felllng and sawing into logs generally 
varies from $2 to $5 a thousand; if the growth is much scattered, and 
if considerable time is lost in gong from one tree to another, the 
cost may amount to several dollars a thousand more. The cost of 

Diameter 
small end 
madehrk 

frncbe8). 

Length in ieot. 

I ( j 1 lo 1 1 1 l3 1 l4 1 1 la 

Bceid feet. 
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hauling and loading on cars varies almost directly with the distance; 
i t  usually runs from $15 to $30 a thousand for a 5 to 10 mile haul. 
The freighb cost depends, of course, on the distance to tlie 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 purchase as little as 3,000 
board feet, log scale-an amount which is considered a minimum 
carload. Smaller shipments are often made if the logs are very high 
pade or figured. Owners of small lots of timber may often combine 
to ship a carload. Following are the shipping weights of walnut in 
various forms: 

Pounds. 
Ilough lumber, 1 inch ibielc, 1,000 b6ard feet, green _--_-_--.-..--.--.- 14,900 
Rough lumber, 1 inch thick, 1,000 board feet, dry -_..--_--._...-..---- ' 3,800 
Logs, 1,000 board feet, log scale, Doyle rule: 

Diameter, inside bark at small end, 12 inches, green ___..._.-----__ 11,900 
Diameter, inside bark at small end, 12 inches, dry --___....-----.-. 8,200 
Diameter, inside bark at small end, 18 inches, green _--_-___._..-- S, 300 
Diameter, inside bark at small end, 18 inches, dry --__...-...--.._- 5,700 
Dlanleter, mslde bnrlc at small end, 24 inches, qeen ..-.....-.-...- 7,100 
Diameter, inside bark at small end, 24 inches, dry __._.-_......_._- 4,900 

Cordwood, bolts, butts, etc., 1 cord of 128 cubic feet, green ..---.-.-- "4,700 
Cordwood, bolts, butts, ete., 1 cord of 1% cubic feet, dry _-.--.--..-.. '3,200 

SUMMARY AND CONCLUSIONS. 

The use of black walnut corers as long a period as that of any other 
native wood. I t  has been repeatedly predicted that the supply mould 
soon be exhausted. The timber has never been plentiful; but, on ac- - 
count of its 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 Iowa, Missouri, south- 
eastern Nebraska, eastern Kansas and Oklahoma, northeastern Texas, 
and northwestern Arkansas. Although the best quality of walnut 
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 

I05eial standard wexghts oi the NB1~onal U2irdxzood Lumber Assoaallon 
ZFrgured on tile basis of 90 eub~e feet of solid wood content. 



c& out '3% the &t ko wwhich it has in the eastern p.wt. The best 
stands now -,vest of the Misskippi River. 

Bdoze khe wm the a n n U  demand amounted to a b o ~ t  80 million 
board feet; during the war it increased to about 90 million boaad 
Eeet A large part of the 'total is exported in normal times, prhci- 
pdly to Europan  uomtries. 

The greatest p~obkm of the iumher manufa& is to dispose 
of his iuwm grades, of w'kich there was a surplus from the mam- 
factme of hi&-gmde ai~planspropeller h b e r  !daring the war. 
The cutting of dimension stock is o h  impracticable, an aooeunt of 
the varying needs of the factories using &?s :stock. It is now a 
common practiee among walnut-lumber manufacturers to recut low- 
p a d e  stock in order &a+ it may be classed in a higher grade, or 
may be mid ,w a special grade of small-din=& h k  of ;a better 
kind. 

Walnut is valued mainly for its good seasoning, ,workiqg, and 
g1i1i.g qualities, its fine appearance, and its good finishing proper- 
ties. Its principal' uses are for cabinetwork in furniture, musi- 
cal instruments, and sewing ma&i.nes, far &erbr h i s h ,  and for 
grmstocks. For .cabinetwork and i&de fimish it is vssd very lasgely 
in the form of veneer panels. Thin lumber is used extensively in 
Xuropean countries for cabinetwork, instead of veneer. .Other cabi- 
net woods--as, fo r  instance, red gum and birch-are commonly used 
for the solid pieces in mbinetwork. A substitdion, however, de- 
h o t s  from the appearance and gonerd quality of the piece. Pan& 
are usual~ly 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 reoent revival in the popularity of black wadnut 
furniture, which is now given lighter finishes mare nearly like the 
natural color of the wood. This treatment kings out the naturd 
Beauty of the grain a d  figure. For this reason the rapid-growth, 
light-colored headwood is now more in demand than is the dark, 
uniformly colo~ed. Figured wood is scarce and highly valued, and 
is cut 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 , p t  about 20 quare feet of 
yeneer from each board foot of logs, log mile, &ith a waste of about 
55 per eent. This waste is unavoidable, and includes the sapwood, 
the defective veneer which is not marketable, the woad trimmed ofT 
before a sheet of merchantable width is obtained, the waste due to 
defects, and the '' dog board." Baeame waluut veneer logs run cam- 
parativelysmall in s&, wide walnut v e m  is much in dmand. 
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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 prlces have also ef- 
fected a great increase in the priee of logs. During the war, on 
account of the unprecedented demand for walnut, much small and 
defe0tiy:e m a k i d  was accepted. Logs 14 hches and over in  &lame- 
ter and at least fairly clear are now generally specified. The in- 
creased expense of logging and of freight has been an added faetor 
in making the cost of logs higher than before the war. 

Owners of walnut timber can dispose of their trees to best admn- 
tage to walnut lumber and veneer manufacturers, and to factories 
that purchase walnut in the log form. Figured walnut is more valu- 
able than plain. Walnut firms do not, as a rule, publish a fixed scale 
of prices a d  dog &es, the price generaliy being set by $he log 
bnyar. 

Although the present very high market price of the tim%er may 
not be maintained, walnut wilt always be in demanEl, and wiIl bring 
good prices because of the intrinsic value of the wood. Owners of  
timber tracts containing walnut will generally find it pnofiha,bie to 
favor the young growth of this timber svw thait of lass va1ilable 
species 



APPENDIX. 
DETAILEQ LIST OF USES OF BLACK WALNUT REPORTED BY 

FACTORIES. 

Boxes and crates.-Ballot boxes; lodge ballot boxes; box handles; machine 
boxes; seed boxes; storage battery boxes; tool boxes; tool chests. 

Broom8 a%d carpet sweepers.4arpet sweepers. 
Bungs and faucets.-Bungs. 
Car construcQm.-Cabinetwork (electric cars) ; cabinetwork (passenger 

cars) ; car repairing: cars (finish) ; cars (interior finish); passenger cars; 
pmsenger ears (interior finish) ; railroad cars; switch-box covers (Pullman 
cars) ; upper berth doors (sleeping cars) : grilles (Pullman cars) : panel waiu- 
scoting (Pullman cars) ; push buttons (Pullman cars) ; sash (Pullman cars). 

Caskets and cofins ---Casket cases ; caskets ; coffin cases ; coffins. 
Chairs.4hair  arms: chair arms (Pullman cars) ; chair-back posts; chair 

legs ; chairs; desk chairs; ecclesiastical chairs ; office chairs : official chairs 
(lodge room); rocking chairs; chairs (spindles) ; rockers; parlor rockers; 
settees ; settles. 

Clocks.- Clock cases; hall-clock cases; clocks. 
F6rearms.-Gun butts; gun forearms; forsend blanks; gun fore ends; air-gun 

stocks: air-rifle stocks: gun stocks; pistol stocks; rifle stocks. 
F&tures.-Altars; church altars; lodge altars; church Blble stands; book- 

shelves; cellarettes; barber chairs ; closet seats; commodes: counter tops; 
fixtures: bank fixtures: bar fixtures: church fixtures: fixtures (exterior Darts) : . . .  
ofire fixturcs; srorc t i r rurs ;  church pews; showc;.a,,s. 

F,n~nrs  uncl nrcl~li!,y, pic1ar.e.-l':ctllre fmlhrs: DiC1ul.e molclin~ . . - 
Furrbiture.-Beds; folding beds (exterior parts) ; bedsteads (exterior); 

benches; bookcases; bookcases (exterior); revolving bookracks; bureaus; 
bureaus (exterior) ; cabinets; drug cabinets; filing cabinets; humidor cabinets; 
letter-filing cabinets; magazine cabinets; music cabinets: smoker cabinets; 
thread cabinets; furniture carving; carvings; case work: chests; chiffoniers: 
chifforobes ; china closets ; conch legs ; desks: house desks ; ladies' desks ; offie 
desks : drawer handles ; dressers : dressers (exterior) ; princess dressers (ex- 
terior) ; newspaper files; foot rests; footstools; frames; mirror frames; mirror 
frames (Pullman cars) ; furniturk; case-goods furniture: church furniture; 
lodge furniture; office furniture; hall hatracks; inlaid work; knobs; eheval 
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: dropleaf tables: 
extension tables; library tables; portable lunch tables (Pullman cars) ; parlor 
tables; side tables ; tea tables; taborets; veneer; wallcases. 

Z7andles.-Handles ; paclmge handles ; handles (saddlers' tools). 
Instrunzmts, msica1.-Accordious; phonouaph cabinets; consoles; drum 

shells; mandolin bodies; molding (piano plnyers) ; music benches; piano music 
shelves; orchestrions; organ actions: pipe-organ biocks; organ eases; reed- 
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organ cases; pipe-organ casing; organ frames; organ parts;  cabinet organs; 
interior organs; pipe organs: pipe organs (erterior) : reed organs: reed organs 
(exterior) ;-panels; piano actions; piano benches; piano cases; piano chairs; 
piano legs; piano molding; piano parts; piano players: piano seats: piano 
stools; ieneer cores (piano cases) ; veneer cross-band work (pianos) ; veneer 
(piano cases). 

I$w,ti.unmuts, pmfessioaaZ and scimtifi.%arpenters' tools; dental cases; o p  
tieal cases; embalming boards ; heads (carpenters' squares) ; heads (draftsmen's 
T-squares) ; miter boses. 

Machine oonstrzcotiola.-Cylinder heads; machinery construction; fiour-mill 
machinery; floufmill trim. 

Machiiwy and apparatus, electricat.4abinets (electrical work) ; coil eases; 
electrical appliances; electrical appliances (bases) : electrical equipment; tele 
nhone-subscriber sets: switchboards : teleohones. . - 

Patterns and Pasl6s.-Patterns; foundry patterns. 
Planing-mill, vrodact8.-Finish: interior finish: fioorinx: Darquetrg flooring: . .  - . - 

flooring (parquetry borders) ; flooring strips; floors ; interior trimming (house) ; 
moldinr: base molding (house) : molding (caps, interior trim) ; house moldine; . . . . . 
quarter-round molding; spring-cove molding (houseinterior trim) : nosing 
(house-interior trim) ; panel, strips (house-intertor trim) : panels, ceiling 
panels; window panels; partitions; dining-room plate rails; window aprons; 
window stools (house-interior trim). 

PTil~ting mat@aZ.-Printers' materials. 
Refrigerators a& 7citohem cabilzets.-Kitchen cupboards. 
Sash, doors, blinds, m d  general n~4Uworlc.-Balusters; stairway balusters; 

baseboards; flat battens; dining-room ceilingbeams; boards (fillers) ; brackets 
(plate rails) ; cabinetwork; cabinetwork (stairs) ; carpet strips; casing; door 
casing; head easing (house) ; window casing; doors; folding doors; mirror 
doors (house) ;door$ (rails) ; sliding doors; dust caps (house-interior trim) ; 
lillet (house-interior trim) ; fret wood; grilles; grilles (house-interior tr imj;  
stairway hand rails; joiner work; millwork ; exterior mil1wol.k;-screenmolding; 
newels; pilasters: railing; sash; door screens; fire screens; window screens; 
stairwork; stiles (doors) ; wainscot rails; wainscoting; wainscoting caps; 
window aprons; window stops 

Sewing machhes.-Cabinets (sewing-machine) ; sewing-machille parts. 
Ship and,boat building.-Boats; interior cabinets (ship) : interior cabinets 

(yacht) ; pilot wheels (ship) ; pilot wheels (yacht) ; steering wheels. 
Sporting a& athletic goods.--Cigar wheels (wheel of chance) ; tennis-racket 

throats; tennis rackets. 
V~hi~7&s.-Autornobile bodies; automobile dashboards ; automobile dash- 

boards (fillers) ; automobile dash frames: automobile deck rails; automobile 
handrails; automobiles (interior finish) ; dashboards (buggy) ; vehicles; wind 
shields (automobile) ; window frames (automobile). 

WI@s, emes, m d  umbrella stic7cs.--Canes; umbrella handles. 
Woodennoare and novelties.-Fancy boses; gavels; novelties; rolling-pin 

handles; toddy sticks; jewelry trays: serving trays: woodeilware. 
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