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FOREWORD

This document has been prepared to establish quality standards for
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that it will be used as a material reference in container and pallet specifi-
eations. The intended use is further described {n 10.1 and tables III and I'V.

Each wood member contains a combination of characteristiecs which
effects the perfarmance of the container or pallet in which it is used, The
requirements for classes, herein specified, have been established as these
characteristics are related to the functional application of the members
in eontainer and pallet construction and to the service which the container
or paliet may be calied upon to periorm.

Any other specific requirements or limitations peculiar to a particular
ocontainer or pallet construction or use, such as prohibiting knotholes or
locse knote to provide aiftproofnesa, limitation to certain wood groups
or species, and the selection of applicable classes for specific members or
types of containers or pallets shall be the responaibility of the container

or pallet specification custodian or of the requisitioning agency.

<
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L SCOPE

1.1 Scope. This standard covers quality Class 1 — Structura! (highly stressed
requirements for three elasses of wood members).
members employed in the construction of
boxes, crates, pallets, and blocking and brac- Class 2 — Structural (members with
ing within containers for domestic and over- moderate stresa).
seas shipment,

Claas 8 — Nonstructura! (members
1.2 Quality classifieation: ordinarily unstressed).

"
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2. REFERENCED DOCUMENTS

Federal Specification MMM-A-188 —
"Adheaive; Urea-Resin-Type (Liquid
and Powder).

Military Handbook, MIL-HDBK-T —

Lumber and Allied Products.

(Department of the Army TM 715-5500-1).
{Copiea of this document may be cbtained from the
Superintendent of Documents, U. 8. Government
Printing Office, Washington 25, D. C.)
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3. DEFINITIONS

3.1 Wood member. A single solid, wood
component of a box, crate, pallet, or block-

E S mmemie i nmd eslld st nmaswdlins "n
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the provisions in 5.5.
3.2 Boxes.

3.2.1 Cleats.

8211 Nailed wood box cleats are mem-
bers that reinforce and tie together the
boards in the ends of a shook or box and
provide improved nailing.

8212 Wirchound box clests are mem-
bers that form the framework to which face
boards of the top, bottom, and sides are
stapled.

‘ b ‘ o m“‘nﬂ_nnnA‘ ‘\” n‘nnh R oo
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bers that form a reinforeing framework for
additional strength and stacking resistance.
They alsc provide surfaces for panel and
box assembly nailing,

822 Battens,

3.2.2.1 Nafled wood box battens are rein-
forcing members added either to the inside
or outside of topa, hottoms, aldes, and enda
of a shook or box to reduce the unsupported
epan of the boards.

8222 Wirebound box battens are mem-
bers to which end face boards are fastened
and are attached to the outaide faces of the
end face boarda.

323 Box sldds are members attached to
the bottoms of boxes which serve to support
the load, to provide for forklift handling,
sometimes replace the outside bottom bat-
tens, and may be longitudinal or transverse.

3.3 Crates.

3.3.1 Frame members are those parts

which form the fundamental structure upon:

whiask fha aboa—od

which the nl.n:ngl.n and rlgiuu.‘y of crates

depend.

3.3.2 Longitudinal frame members are
horizontal members of the side, end, and

top panels.

Lo J—

3.3.8 Diagonals are frame members placed
at angles of nearly 45° to other frame mem-
bers and serve as braces to insure rigidity
in the crate.

3.3.4 Struts are vertical frame members,
placed between the upper and lower frame
members of the elde and end panels, and
serve as columns for supporting vertical
stacking loads.

3.35 Skids are horizontal members at-
tached to the bottom of -the erate which
serve to support the load. Qutside skids also
serve as fastening members for the side
panels.

3.3.6 Headers are transverse members at
each end of a skid-type base which serve to
hold the base together as a unit, to transfer
loads to the skids, and to provide a fastening
member for end panels.

8.3.7 Load-bearing floorboards are trans-
verse members of bases which provide a
means for anchoring and transfering loads
evenly to the akida.

3.2.8 Sills form the framsework of sill.-type
hasu carry and tronsfer loads to side
panels, and serve as fastening members.

3.3.9 Bridging consists of members that
are inserted at right angles to sills or jolsta
{o prevent lateral turning or buckling.

3.3.10 Rubbing strips are longitudinal
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members nailed to the underside of gkids or
sill bases to provide for sling and forklift
truck handling.

T2 Trmlods om o ..-L-.—.- nwtnemdinme an o

8.3.11 Joists are members extending across
the crate underneath the top to support and
transfer vertlcal ata.ckmg loads to the side
panels.

. 8.83.12 Joist supports are members that
serve to support the joists and transfer
stacking loads to the side panels.

3.3.18 Lumber sheathing consists of boards

nafled to frame membera to enclose the

crate.
3.4 Pallets. Pallets are materials-handling
platforms aistmg of one or two faces

separated or supported by structural mem-
bers that provide clearance for slings and

apalletandarereferredtoe.atoporbot-
tom deck boards.

3.4.2 Stringers are wooden runners to
which deck boards are fastened. They serve
as spacers to permit entry of the forks of

N deanales
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3.43 Posts are rectangular or round
blocks employed on some four-way entry
and eight-way entry pallets in place of
stringers, and serve the same purpose.

3.4.4 Stringer boards are boards that tie
the blocks together and to which the top
deck boards are fastened in a four-way
block-type pallet.

3.5 Defects. Defects are any irregularities
lemmawlnndinne nasrmwing fn ae an oand
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that may lower its strength.

8.5.1 Knots are cross sections of branches
visible on the surface of a piece of wood.

3.5.2 Sound knots are solid across their
faces, are at least as hard as-the surrounding
wood, and show no indication of decay.

AE % T anoen rnnta hanranon af ovnardth san_
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ditions or moisture changes are separated
from the surrounding wood and cannot be
relied upon to remain in place.

3.5.4 Knotholes are holes in wood from
which knots have fallen.

3.5.5 Enot clusters are three or more
knots in very close proximity to each other,
the fibers of the wood being deflected around
the entire unit. They are separated by a dis-
tance no greater than their average width

figure 1. A group of single kmols is not a

knot cluster.

3.5.6 Tandem knotas are three or more
knots close to each other and on lines ap-
proximately parallel to the edges of a board,
figure 1. When knots are in tandem or
partially so, as in figure 1, the measurement
a shall be used instead of the sum of the in-
dividual widths.

8.5.7 Decay is disintegration of wood due
to action of fungi.

8.5.8 Stain and discoloration are often
caused by fungi, but normal color varia-
tions in healthy wood are often confused
with decay. Heavy fungus stain is usually
an indication of incipient decay. Other dia-
colorations not associated with decay are
chemieal stains occurring during seasoning:
oxidation of the surfaces of some woods;
purplish stain from contact with iren;
mineral stain:; and the stains of oils, sol-
vents, and some glues.

8O Mhonlke anlita and o n‘reg are
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wise grain separations of the wood.

3.5.9.1 Checks usually result from stresses
set up during seasoning. Through checks ex-
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tend through the full thickness of the mem-
bers,

85.9.2 Splits extend -through the full

ALZolnee =# dha wramebhacen and aflanm bnlia o
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radial direction.

85.93 Shakes are separations between
rings of annunl growth that extend threugh
the full thickmess of the membera.

8.5.10 Wane is bark or lack of wood from
any cause on the edge or corner of a piece
of wood.

3.5.11 Warp is any distortion In & mem-
ber from plane surface. Warp includes bow,
crock, cup, and twist, or any combination.

3.5.11.1 Bow {s the distortion in 8 mem-
ber that deviates from a plane surface
lengthwise Abut po@_acroas ig faee. Tha

3.5.112 Crook is the distortion in a mem-
ber that devintes edgowize from a straight

o ——

line from end to end. The amount of erock

isthegx:estestdint&neeofedseofthap!ece
I

8.5 3 Cup is the distortion in 8 member

devlinteaﬂatwineﬁ'omaplnnesurtm
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across its width. The amount of cup is the

greatest distance of the surface of the mem-
ber from the plane.

3.5.11.4 Twist is the distortion in 8 mem-
ber caused by the turning of its edges =0
that the four corners of any face are no
longer in the same plane. The amount of
twist ia the distance the end of an edge ia
raised above a horizortal flat surface when
both edges are resting snugly at the opposite

end.

356 Groin. Grain is the direction, size,
arrangement, appearance, or quality of the
fibers in wood.

3.6.1 Croas grain is not parallel with the
longitudina) axis of the piece, figure 2. It
may be either diagonal or spiral grain or a
combinsation of the two.

3.6.2 Diagonal grain is a condition where
the annual rings are at an angle with the
longitudinal axis of the piece as a result of
sawing at an angle other than parallel with
the bark of the tree, figure 2.

3.6.3 Spiral grain is a type of growth in
which the fibers take a spiral course about
the bole of a tree instead of the normal

vertical course, figure 2.
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4. GENERAL REQUIREMENTS

4.1 Species of wood. The species of wood
which may be used for wood members of
containers or pallets are classified in groups
as specified herein. When .t is stipulated that
members shall be of a particular wood group,
the gpecies within the group may be mixed
together or used interchangeably. When s
group or speciea ia not specified, any group
may be used at the option of the contractor
and the species within that group used inter-
changeably. Characteristics of the wood
groups are described in the appendix (10.2).

_ Group I ) D
Asperi” (popple) Magnolia
Basswood =~ - Pine (except southern
Buckeys . : yellow pine) -
Chestnut Spruce
Cottonwood Willow,
Cypress Yellow-poplar
Fir (true firs)

Group IT

Douglas-fir Tamarack
‘Hemlock Western larch

Southern yellow pins

Group 111

Ash (except white ash) Sweetgum
Soft elm Sycamore
Soft maple Tupelo

Group IV
Beech Oak
Birch Pecan
Hackberry Rock elm
Hard maple White ash
Hickory

4.2 Surfacing. Rough lumber shall be per-
mitted for bases of all crates and for fram.:
ing of sheathed crates. At least one surface
of all other wood members shall be suffi-
ciently smooth (surfaced or smooth sawn)
to permit legible marking. .

4.3 Inspection procedures. Inspection proce-
dures shall be conducted in accordance with
the requirements in the specification refer-
encing this standard.

*)
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5. DETAILED REQUIREMENTS

(When this standard is referenced, the following
detailed requirements shall apply unless the speci-
fication referencing this standard specifies other-
wise.)

5.1 Dimensiona] limitations, Where nom-
inal aizes! are apecified, the minimum saizes?

in table 1 ghall govern., When gizes of wood
members other than listed are specified, oc-
casional undersize in thicknesses and widths,
due to mismanufacture, shall be permited in
not more than 10 percent of the pieces. How-
ever, these parts shall be no thinner than %
of the required thickness and no part shall
be narrower than 1} inch less than the
required width. If wood members for nailed
wood boxes 84 inch or more in thickness are
surfaced on both sides (to protect the con-
tenta), the thickness may be 143 inch less
than required.

Tams L Relation of nominai to minimum aliowable

dimensions of softwood lumber?

Thicknes Wit

{ctmaller dimsnsions) (arger dimenaions)
Nominal Mnterom Nominal Mintmam
Inches - Inchas Inches Inches

R 15 2 1%

2 1% ) 2%

8 Y 4 13%

4 3% 6 1y

5 and % 6 and %
thicker less wider less

% Hardwood tumber b bocghi and soki oo saciuel reiber than
nominal siwea, The minimum allowable sises are applicable to
hardwoods.

* The Amsrican Lomber Standards thickness for wmominal
1dnch boards b 25713 inch. The H-inch thickness llsted b wot
Intanded to reprament an Americasn Lomber Slandard’s stand.
ard, bot gather b one of the omble thichnessss of eoftwood

kimbey oo which amtalners and pallets are deaigmed.

 The Amarican Lomber Standards dressed width of timbers
& bnches snd wider Is 4 inch off (he ocominal stie.

5.2 Moisture content. Moisture contents
shall be determined by a suitable electric-
type moisture meter (5.2.8.1) or by the oven-

drying method (52.8.2).

521 Mointure eontent in aontainer mem

Ea SN ITRI N SYirewrew viw wwirvearwrewr

bers. Wood members in containers shall have
& moisture content at time of fabrication nnt
greater than 19 percent, nor less than 12
percent of their ovendry weight.

522 Moisture content in standard pallet
members. Groups I, II, and III wood mem-
bers in pallets shall have a moisture content
at time of fabrication not greater than 19
percent, nor less than 12 percent of their
ovendry weight. Group IV wood members
in pallets shall have s moisture content not
greater than 22 percent when thicknesses
are nominal 1 inch or less, and 26 percent
when thicknesses are over nominal 1 inch.

‘5.23 Methods of determining moisture
content,

5.23.1 Moisiure meters. Meters ‘'measur-
ing mofsture contents ranging as high as 30
percent shaii be used to deiermine moisture
content of group IV pallet members. Meters
measuring molsture contents as high as 28
percent shall be used for all other wood
members. In the 7 to 25 percent moisture-
content range, meter accuracy when proper-
ly ealibrated shall be within 1 percent, either
way, of true molsture content. When elec-
trie-type moisture meters are used on rough-
sawn wood members, they shall be of the re-
sistance type. When electric-type moisture
meters are used on surfaced wood members,
they may be either the resistance type, capa-
city type, or the radio frequency power lozs
type. Readings on the resistance-type moist-
ure meter shall be made only when the pins
have penetrated to a depth of one-fourth of
the thickness of the member,

52.3.2 Ovendrying method. A small sam-

-mm—nm&uﬁummutmmmlumm
! T minteos permisside st of rougheawn cemmerclal tombar after shrinkisy and machining.

7
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ple, prefei'ably not leas than 1 ounce, shall

be cut from the piece to be tested. It shall
be weighed immediately on a scale that is
accurate to 14 of 1 percent. This ghall be the
original weight. The sample shall be dried

(Original weight) — (ovendry weight)
(Ovendry weight)

5.3 Defects.
- 5.3.1 General. Wood members shall be so
selected _and cut that allowable defects or
imperfections will not occur in positiona that
would interfere with the prescribed fabrica-

tion or assembly of the container or pallet
{see 8.4 for definitions of defectsa).

532 Decay. Any form of visible decay
shall not be permitted except in knots. Stains
and diseoloration not associated with decay
will be acceptable, except that discoloration
that interferes with marking on the outside
of the container will not be permitted. Decay
can usually be detected and differentiated
from harmless stains and discoloration by
use of the pick test. The pick test is per-
formed with a knife or chisel by lifting up
gome of the grain or fibers in suspicious
looking areas. If the material is softer, more
punky, or more brash (breaks without
splintering) than healihy wood of the same
species, it is probably decayed. Suspicious
areas usually are abnormally brown, bleach-
ed looking, or mottled and indicated by the
absence of luster that is present in normal
wood.

" B.3.3 Through checks, splita, and shakes.
Through checks, splits, and shakes that are
longer than the width of the member will
not be permitted. Seasoning checks that do
not extend through the full thickness of the
members_are permitted. For some contain.
ers, the limitations on checks, splits, and
shakes may be more liberal, especially if re-
paired in an approved manner, buc these
requirements shall be 8o stated in the appli-

in an oven maintained at 212° to 221°F.
(100° to 106°C.) until constant weight is
attained. This shall be the ovendry weight.
The percent moisture content shall be com-

‘puted by the following formula:

100 equals percent moistrre content

cable container specification.

§.3.4 Wane. Wane shall be permitted on
one edge only and shall be restricted to the
limits shown in table 1I. : .

5.3.5 Warp. The bow in a member ghall
not exceed 14 inch per foot of length. The
crook in a member shall not exceed 144 inch
per foot of length. The cup in a member
shall not exceed 14 inch in an 8-inch width,
14 inch in a 4-inch width, or a like propor-
tHon in other widths. The twist in a member
shall not exceed 14 inch per foot of length in
an 8-inch width, 14 inch per foot of length
in a 4-inch width, or a like proportion in
other widths.

5.3.6 Knots. Sound knots, loose knots,
knotholes, knot clusters, and knots contain-
ing decay shall be measured and restricted
as specified for knots. The width of knots
shall be measured across the width of the
wood member, perpeadicular to the length
of the piece, figure 1. Knots shall be limited
in width in accordance with table II. The
sum of the widths of the knots within a
length equal to the width of the wood mem-
ber in which they occur shall not exceed the
maximum allowable width of a single knot
for that piece.

5.4 Cross grain. The slope of the cross
grain, regulting either from diagonal saw-
ing or from twisted or spiral grain in the
log or both, shall be limited in aceordance
with table I1. Slope of cross grain shall be
measured by the angle between the general
direction of the grain and the longitudinal
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axis of the wood member and shall be ex-
pressed as a ratio. Slight local deviations of
grain direction shall be disregarded. When
a wood member contains both diagonal and

Pyt pory | Beerma 0 dhn amecelelond - o

gpiral grain, figure 2, the combined damag-

ing effect shall be taken into account (see
10.8 for measuring and calculating the com-
bined slope).

5.5 Buili-up sheathing members. Members

-’
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to be used for sheathing of sides, end, tops,
or bottoms of boxes or of crates may be
built up by joining pieces together at their
edges by the following methods: (1) Lin-
derman joint and glue, (2) butt joint and
glue, and (3) tongue and groove joint and
glue. The glue used shall be urea-resin glue

conforming to Specification MMM-A-188.
To be acceptable, the joints shall be sam-

pledanduhnllpassthatestdesmbedinﬁl

Tamz 1. Closses of wood members for containers and pallets

Maalmgrm allowsble

Maslmun aliowabls

Clam widih of hoots slope of croes grein Maximum allowabls wane
1. Struetural ..... 2 inches, but not over % | No steeper than 1 in 20. |} X thickness:

of the width of the Ya width.

wood member, 14 length,
2. Structural ..... 3 inches, but not over % | No steeper than 1 In 10. | % thickness.

of the width of the ¥ width,

wood member.

3. Nonstroctural ..
of ths width of the
wood member.

4! inches, but not over % | No steeper than 1 in 8 | ¥ thickness.

Y% width

! The maximum allowable widith of koots In face boands of wirebound boxes shall be 134 inches.
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6. QUALITY CONTROL

6.1 Quality control test of members built
up of edge-joined pieces. Fifteen samples
shall be cut at random from each lot of
built-up members (all members cut for one
type and order of container shall be con-
gidered a lot). The samples shall be 2 inches
=+ 14 dinch wide (parallel to the grain di-
rection) by a length (perpendicular to the
grain direction) equal to the width of the
member. Any sample that contains & visible
gplit, shake, pitch pocket, or check across
the entire width shall be discarded and a new
sample shall be chosen to replace it. Samples
shall be picked so that the joint to be tested
is at least 253 inches from the edge of the
board. The 16 chosen samples shall be tested
as cantilever beams as shown in figure 8.
The length of the sample shall be placed
perpendicular to the top edge of the vise.
The size of the block and the position of the
cleat shall be selected so that the lever is
parallel to the sample. The lever shall be at
least 80 inchea long. The sample shall be
positioned vertically so that the joint is
0.4 times the clear span, L, above the top
face of the vise. A slow, even pull shall be
applied to the top of the lever until the

sample fails in bending. The position of the
break with respect to the joint shall be re-
corded. Any break that is wholly or partially
at the joint shall be recorded as joint fail-
ure, In order for the lot of members to pass
this test, at least 12 of the samples shall
fail in the wood and below the joint.

{ Copies of apecifications, standards, drawings, and
publications required by con:ractors in ¢onnection
with specific procurement functions should be ob-
tained from the procuring agency or as directed by
the contracting officer.) :

{Copies of this standard for military use may be
obtained as indicated in the foreword to the Index
of Military Specifications and Standards.)

(Copies of this standard may be obtained for other
than official use by individuals, firms, and contrac-
tors from the Super.ntendent of Documents, U. 8.

. Government Printing Office, Washington 26. D. C.)

10

Preparing activity:
Army—Corps of Engineers

Custodians:
Army—Corps of Engineery
* Navy—Bureay of Supplies and Accounts
Air Foree
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10. APPENDIX

(The material in this appendix is not a man-
datory part of this standard.)

" 10.1 Intended use. Wood members covered
by this standard are for boxes, crates, pal-
lets, and blocking and bracing within con-.
tainers, secording to the recommended use

$o Bollen.d

in tabies 111 and IV. The quality is defined
with respect to maximum permissible de-
fects or imperfections for the intended use
and consequently does not coincide with the
quality standards of commercial lumber.
There are, however, grades of such lumber,
from which pieces conforming to the re-
quirements of this specification, may be
economically cut. When lumber is to be
procured by the Government for container
or pallet manufacture, reference should be
made to the recommendations in section 11 of
Military Handbook, MIL-HDBK-7, “Lum-
ber and Alliad Products” The tables in that
section recommend the lowest suitable grades
for this purpose.

10.2 Wood groupa.

10.2.1 Group 1 embraces the softer woods
of both the coniferous and the broad-leaved
speciea. These woods are relatively free from
splitting in nailing, have moderate nail-hold-
ing power, moderate strength as a
and moderate shock-resisting capacity. They
are soft, light in weight, easy to work, hold
their shape well after manufacture, and as
a rule, are easy to dry.

1022 Group II consists of the heavier
conifercus woods and includes no hardwood
species. These woods usually have a pro-
nounced contrast in the hardness of the
springwood and the summerwood. They have
greater nail-holding power than the group 1
woods, but are more inclined to split and the
hard summerwood bands occasionally defiect
the nafls and cause them to run out at the
gide of the plece.

11

10.2.8 Group 111 consists of hardwoods of
medium density. No coniferous species are

fraly ul:ul Thaea wandns hava ahant f‘an same .

nailholding power and strength as a beam as
the group II woods, but are less inclined to
gplit and shatter under impacts. Group III
species are the most usefu]l woods for box
ends and cleats. They also furnish most of
the rotary-cut veneer for wirebound and
plywood boxes.

1N% 4 Neann TV mMﬂ- are hardarand
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species. They have both the greatest shock-
resisting capacity and the greatest nail-
holding power, but because of their extreme
hardness, they present difficulties with re-
spect to the driving of nails and also have
the greatest tendency to split at the nails.
They are the heaviest and hardest domestic
woods and are difficult to work, They are
especially useful where high nail-holding
power is required and many of them make
excellent rotary-cut veneer for wirebound

and plywood boxes.

10.3 Measuring and calculating the combi-
ned slope of cross grain. A convenient meth-
od of measuring slope of cross grain is by
using a sharply pointed steel scribe. Flgure 4
fllustrates four scribes that are sansmctory
for this purpose. The scribe.should-be dmwn
in the direction in whi%m to
run; enough pressure must d so’
that the point will penetrate the wood slight-
ly; and enough freedom of lateral Imove-
ment must be allowed to permit the point to
{ollow the grain. The combined damaging
effect of slope of cross grain can be computed
by combining the apparent slope of grain
on two adjacent faces of a member. When
each of the slopes are expressed as a ratio
t0 1, e, 1 in 18 and 1 in 12, the combined
slops s the square root of the sum of the
squares of the two slopes (combined slope =
Vv (4e)? + (V)2 = 0.0100 or 1 in 10).
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TasLe II1. Wood member classes for component parts of containers and pallets for multiple hanrdling und

shipmeut (including indetorminate storage and worldwide dietribution)

Class 1 Class 2 Class 3
Contaloar strustural atyuctural nonstroctaral
Nailed wood boxes ......} Cleats Tups Ends
' Battens Rottoms Skids
Sides
Clested-panel boxes .... - Cleats
Wrebound boxes .......| Cleats Battena Sawed boards
Fiberboard-lined boxes ..| Cleats Tops Ends
Bottoms
- . Sides
Triple-wall boxes ....... Cleats Enda
Sheathed erates ........| Load-bearing ficor- Skids Sheathing and nonload-
boards Sills hearing floorboards
Top joists IHenders Rubbing strips
‘| Struts Sill bridging
Diagonals
) Longitudinal fram’'ng
mermbers
B Joist supports
Open crates .....c...- .| Load-bearing floor- nbbing strips
boards Nonload-bearing
Bkids floorboards
All other framing
members
Light duty crates ...... Load-bearing floor- Longitudinal framing Rubbin strips
boards members Nonload-bearing
S_lritla | Headers ficorboards
Struta
Diagonals
Pallets ........ heeneavan Deck boards
Stringer boards
Stringers
Posts .
Structural Nonstructural

)
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Tanrg IV. Wood member classes for componenl parts of conlainers and pallats for domaestic shipment and
uss of comtemts at first destination

Qlass 1 Class 1 Qam 3
 Comstalngr stroctural structoral scastroctaral
Nailed wood bozes ...... Cleata Eads
Battens
Tops
Bottoms
Sides.
Cleated-panel boxss .... Cleats
Battens
Fiberboard-lined baxes .. Cleata Tops
Sides
Ends
Sheaihed crates ........| Load-bearing floown Top jolsts Stwis
Skids Diaganals
Sills Bheating
. Headers Nonload-bearing
Longitodinal framing floorboards
. members Joist supports
Rubbing strips
8ill bridging
Open crates ......vece..| Load-bearing floor Sxids Rubbing strips
boards - All cther framing Nanload-bearing
memhara floorhoards
Light duty crates ......] Load-bearing flcer Skids Rubbing strips
) boards All other framing Nonload-bearing
members floarboards
Stringer boards
Stringers
Blocking and bracing Structural Noastroetural
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Froune 1. Knot clusters and tondem knots
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direction of the fibers on the surface of wood.
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B. One-piece drill rod bent to shape and point slightly hardened
C. A strnuight plece of drill rod with point alightly hardened.
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