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*PAFRAL SPECIFSCATION
BOXES, WOOD, NAILED AND LOCK=CORNER

This specification was approved by the Commissioner, Federal Supply Service,
General Services Administration, for the use of all Federal agencies.

L. SCOPE AND CLASSIFICAT{ON

1.1 Scops. (his spe~il-icatioas, ani appendi, therato, covers now nalled acd lock-
cocner wood boxss, asseabled or kae-lksd down, ifor use ajs dowesiric and overszas
shipplag coitilnecs.

1.2 Clasaificatioan.

1.2.1 Classes and styles. Wood boxes shall be furnished in the following classes
and styles, as specified (see 6.2).

Class 1 - Domestic Class 2 - Overseas
Style 1 Style 2
Style 2 Style 2-1/2
Style 2-1/2 Style 3 deleted
Styie 3 deleted Style 4
Style 4 Style 4-1/2
Style 4=1/2 Style 5
Style 5 Style 7
Style 6
Style 7

1.2.2 Grades. All classes and styles shall be grade B unless grade A is specified
(Bee 6.2).

Grade A =~ Vith preservative treatment
Grade B - Without preservative treatment

F3C 8115
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1.2.3 Typrs of loads. The boxes shall be furnished for the shipment of type 1

{=asy), type Z-faverage). and type 3 (difficult) loads, as specified (see 6.1 and
5;1‘). o’

1.3 Part number. Specification part number for items described vill be

NPT

formulated as shown in 6.8.

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issues in effect on date of invitatien for
bilds or request for proposal, form a part of this specification to the extent

specified herein:

Federal Specifications;

FF~F-133 - Fasteners, Woecd Joint, Corrugated (Saw Edge)

FF-N-105 - Nails, Brads, Staples and Spikes, Wire Cut and Wrought
FF-S-111 - Screw, Wood
TT-W-572 - Wood-Preservative; Water-Repellent

Federal Standard;

FED-STD-123 - Marking for Shipment (Civil Agencles)

(Activities outside the Federal Government may obtain copies of Federal specifi-
cations, standards, and commercial item descriptions as outlined under General
[nformation in the Index ot Federal Specificairivas, Standards and Commercial Ttem
Descriptions. The Index, which includes cumulative bimonthly supplements as issued,
is for sale on a subscription basis by the Superintendent of TNocuments, US Govern-
ment Printing Office, Washington, DC 20402.

(Single copies of this specification, other Federal specifications, standards, and
commercial 1tewm descriptions required by activities outside the Federal Government
for bidding purposes are available without charge from General Services Administra-
tion Business Service Centers in Boston; New York; Washington, DC; Philadelphia;
Atlanta; Chicago, Kansas City, MO, Fort Worth; Houston; Denver; San Francisco; Los

Angeles; and Seattle, VA.

(Federal Government activities may obtain coples of Federal specifications,
standards, and commercial i1tem descriptions, and the Index of Federal Specifi-
cations, Standards and Commercial Item Descriptions from established distribution
points in their agencies.)

Military Standards,

MI1.-STD-105 - Sampling Procedures and Tables for Inspection
by Attributes
MIL-STD-129 - Marking for Shipment and Storage
MIL-STD-731 - Quality of Wood ‘lembers for Containers and Pallets
2
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{(Losdes » dlifcacy opecleleating acl st andacd, cequicen Ly conceaccocs 1a
vounnecticn ut h spacifle procureawnt Fuactions should Le oltnined feom t)e procurin
activity or ag lirected by the coatractiag offlce:.)

2.2 Other publications. The following documents form a part of this specifi-
cation to the extent specified herein. Unless a specific issue is identified, the
1ssue in effect on date of invitation for bids or request for proposal shall apply:

American National Standards Insticute (ANSI) Standard:

MH15.1 - Glossary of Techaical Term

(Coples of the standard including the glossa.y ace uvallable for a fee at the
Amertcan National Standards (nstitute lanc., 1430 Broadway, Mew York, NY 10018.)

National Motor Freight Traffic Association, Inc., Agent

National Motor Freight Classification

(Application for copies should be addressed to the American Trucking Assocciations,
Inc., Traffic Department, 1616 P Street, N.W., Washington, DC 20036.)

Uniform Classification Committee, Agent

Uniform Freight Classification

(Application for coples should be addressed to the Uniform Classification
fonmittee, Room 1106, 222 South Riverside Plaza, Chicago, IL 60606.)

STD. 20~70 American Softwocod Lumber Standard

(Application for copies should be addressed to the Superintendent of Documents,
U.S. Government Printing Office, Washington, DC 20402.)

{(Technical society and technical association specifications and standards are
generally availlable for reference from libraries. They are also distributed among
technical groups and using Federal agencies.)

3. REQUIREMENTS

3.1 Materials. Materials shall conform to the documents referenced herein, or as
specified (see 6.2).

3.1.1 Wood. Lumber shall conform to the requirements of MIL-STD-731 or in accor-
dance with table IA as specified (see 6.2).

3.1.1.1 Tight or intergrown knots. No tight knot, tight knot cluster, or group
of tight knots, within a lengih equal to the width of the piece of lumber in which
chey occur, shall have a dlameter or sum of diameters, w2asuced across ~he width «{
che plece of Jumdber, gceater than one thivd the width of the pilece of lumber, or =
ta:hag whichevar 1is !

':85. Senson chacking of intecgruwa ¥aors 1s alloued,
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3.1.1.2 Loose or encased knwis. Aay loose knot, as long as it falls wichin tne
size limitations for tlght knots, may by the insertion of one or more corcugated
tasteners driven equally into the knot and adjacent wood, be considered a tight
‘tot. The splitting of the knot, other than point of insertion, by the insertion of
vne corrugated fastener will be cause for rejection. Loose knots or holes will be
geemitted when occurring beneath a cleat or batten, provided that the specified

nailing can be accomplished without passing through the hole or knot.

3.1.1.3 Split limitations. Exceptions to split limitations of MIL-STD-731 shall
be as specified herein.

3.1.1.3.1 Width of piece from split 1-1/2 inches or greater. Splits extending
the entire length of the piece will be permitted for sides, tops, and bottoms,
provided the width of the plece measured from the split is 1-1/2 inches or greater,
and the split is repaired with corrugated fasteners. The corrugated fasteners shall
have a length and location to provide a minimum of two complete corrugations on each
stde of the split and shall be spaced and driven in accordance with 3.3.3.2.1 (see

figures 10 (a) and (b)).

3.1.1.3.2 Width of piece from split 2-1/2 inches or greater. When the width
measured from the split to the edge, as defined in 3.1.1.3.1, is 2-1/2 inches orvr
greater, the resulting unjoined member may be considered a piece as defined in
3.3.4, provided the required nailing is accomplished (see 3.3.6.2 and figure

10 (c)).

3.1.1.3.3 Splits less than entire length of piece. Splits extending less than
the entire length of the piece will be permitted for sides, top, bottom, and ends,
provided that the split terminates more than 1-1/2 inches from both the side edge ~
and end of the piece and is repaired in accordance with 3.3.3.2.1 (see figure

10 (4)).

3.1.1.3.4 Splits not exceeding 3 inches in length. Splits not exceeding 3 inches
in length, provided they do not pass through a nail hole, are permitted.
Splits that pass through a nail hole, which are not adjacent to the edge of the
plece, and do not exceed 3 inches in length, are acceptable, provided the split does
not terminate in the edge of a plece and correction is made by additional nailing
(see figure 10 (f)). Splits adjacent to the edge of a piece which extend through a
nail hole are acceptable, provided the split does not exceed 1 inch in length and
does not terminate in the edge of the piece (see figure 10 (e and f)).

3.1.1.4 Moisture contents. Moisture content of wood components shall be as
specified for pallet members in MIL-STD-731, or in accordance with the applicable
commercial standard grading rules.
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Jole2 datiz, dadis Bl foafor o ryee LI, scyles b, 7, 3, 9, 10, or 18, or
meciianically driwen, styles 7 or 10 of ¥7-N-105. Esgcept for style 18, unclinched
~ails shall %»e cement caated or chemically etched (3e2 5.3).

3.1.3 Screws. Standard fla: head screws shall conform to FF-S5-111.

3.1.4 Corrugated fasteners. Corrugated fasteners shall be steel and shall
conform to FF-F-133.

3.1.5 Other fasteners. In lieu of nails and screws, other fasteners may be used
to secure top, bottom, sides, =nds, cleats, or battens, provided the fasteners
comply with the pecvformance resjuirsments of 3.3.6.5.

3.1.6 HYood preservative., Wood preservative shall coaform to composition A of
TT=W=572. T

3.1.7 Glue. C(he glue used o join two or more pleces shall be one that meets the
requirements of 3.3.3.1.

3.2 Box dimensions. Dimensione of the boxes shall be as specified (see 6.2).
Dimensions shall be given in the sequence of length, width, and depth. The first
two dimensions shall be the open face of the box. Unless otherwise specified (see
6.2), the dimensions of the box shall be the inside measurements. Unless otherwise
specified, (see 6.2) a tolerance of + 1/8 inch will be permitted in the dimensions
specified.

3.3 Fabrication.

3.3.1 Thickness and group category of parts. The thickness and group category of
pleces used in the top, bottom, sides, and ends of boxes, and the thickness and
width of cleats and battens, shall be determined from tables I, II, III, or IV, for
class, type of load, weight of contents, style of box, and wood group, as
applicable. Pieces shall be free of knot holes located at points of nailing and
shall be free of knot holes or holes that expose the contents.

w
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91 .a Yot tn hw wacrtel 17 hr Yor axeeeds 400 sounds, ucn ot iy 107 L E
excveds %00 pounds, use " b'a [/,

é/ Styles ?, 2~1/2, 4, 6~1/2 buzes. Ualess ocherwise specltied, (t:e¢ 6 2) when the
ingide depth of a box is 5 inches or less, end cleats shall not be used. Thick-
ness of the ends shall be not less than the combined thickness of the end and
cleat, as specified. Each side and end shall be made from one plece, except whea
the end is approximately square, a two-plece end may be used with each end
plece of approximately equal thickness, and wirh the grain of each piece running
at right angles to the other, Tuwo—-piece ends Jhall be nailad togech:r with at
least two clinched nails.

7/ See 6.1 for dafinltlon of type 1 and 2 load:.

TABLF TA. Comcercial standacds for lumbdec

cL 2/ Construction Light Framing

NEIMA 3/ " " "

NHPMA %/ " "

3PIB 5/ " " "

WCLB 6/ " B i

W"JPA I/ " " "

NiHLA E/ - «“ .

Al/ Structural (str.) design values greater (12.5%) than str. No. 3, but slightly
(10Z) less than str. No, ..

2/ standard grading rules for Canadian li—her.

3/ standard grading rules for Northeastern lumber.

i/ Official grading rules for Eastern white pine, Norway pine, Jack piaz, Yastern
spruce, Balsam fir, Eastern hemlock and tamarack.

5/ sStandard grading rules for Southern pine lumber.

6/ Standard grading rules for West Coast lumber.

7/ Standard grading rules for Western lumber.

8/ Standard grading rules for National Hardwood Luaber Aasociation.

9/ Wvood shall be completely free of back to prevent spread of Oak Wilt descase.
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i, 3.1.1 variactons {a thickarss  For groups {l1 and IV woods variations in
cnickness d> to machipe operations 11l he peomit.ed as specified below in not more
than 10 per-enc of t.e pieces. Pl :zes 3/8 inch hich and thicker shall not deviate
more than + 1/B iach tfrom specified thichness. Pieces less than 3/8 1nch thick

shall not deviate more than plus 1/8 or minus 1/16 inch from specified thickness.

3.3.2 (Cleats and battens. Cleats and battens shall be single solid pieces. Tor
groups III and IV woods variation in width of cleats and battens due to machine
operations will be permitted as specified below 5>t more than 10 percent of
oleces of each kind. Deviation shall be not wore than + 1/8 inch from specified

wvidth.

3.3.3 Built-up pleces. Aqay plece or part used to make a box, excepting cleats,
wattens, and diagonals, may be built up by gluing (see 3.1.7), or fastening strips
vf proper thickness edge~to-edge in accordance with methods described in 3.3.3.1.
When bullt-up pieces are used for fabrication of boxes, the thickness variations
permitted in 3.3.1.1 and 3.3.2 shall apply.

3.3.3.1 Glued joints. Joining methods illustrated in figure 8 may be used 1n
making built-up pieces. Glued multiple Linderman, glued tongued-and-grooved, and
glued butted joints are permitted without reinforcement by mechanical fasteners,
provided the glued joints meet the test requirements of 4.3.3.

3.3.3.1.1 Linderman joincs. Two or more pieces that are Linderman-jointed, dove-
tail type joint, and glued shall be considered as one plece.

3.3.3.1.2 Nonlocking joints. Two or more pieces butt-jointed and glued or
tongued~and-grooved and glued shall be considered one plece, provided the joined
surfaces are machined to insure full contact and are held under pressure until the
glue is set sufficiently to withstand immersion in water and subsequent testing as
specified in 4.3.3.

3.3.3.2 Mechanically-fastened joints. Butted joints and tongued-and-grooved
joints in built-up pieces do not require gluing when made with corrugated fasten-
ings as shown in figure 8.

3.3.3.2.1 Corrugated fasteners. At least two corrugated fasteners shall be used
on each joint. 1In joining sides, top, and bottom, corrugated fasteners shall be
placed within 6 inches of each end of the piece of lumber with spacing between
corrugated fasteners, to be in accordance with table VI. If three or more
corrugated fasteners are required in a joint, the fasteners shall be driven
alternately from opposite sides of the piece. When the joint is tongued-and-grooved
and glued, fasteners may be driven from one side and the joint does not require
resting. On the ends of style 1 boxes, corrugated fasteners shall be driven not
more than 3 inches from each end of lumber. Corrugated fasteners shall be driven
flush with the surface or not more than 1/16 inch below the lumber surface. Sizes
of fasteners required are shown in table V.,

i1



Downloaded from http://www.everyspec.com

TABLE V. Sice of cocrupated fasterers for built-ur nieces

e . e 3 L “—
ihickness of box Si1ze of corrugated
. Daxts e . fasteners
Inch Inch
3/8 1/4 by 1
1/2 3/8 by 1
5/8 1/2 by 1
3/4 and 13/1¢€ 5/& by 1
7/8 and up 3/4 by 1
Table VI. faximum spacing between corrugated fasteners

for éldes, top, and bottom

vomestic Overseas
Tvpe of joint hoxes boxes

Inches Inches
Tonrued—-and-~prooved 9 8
Butt=jointed (or splits) 8 6

3.3.3.2.2 Fastenings across butted joints. Two or more preces, 3/8 1nch or more in
thickness, and not less than 1=-1/2 1inches 1n widtn at either end, which are jointed e
and which are fastened with two or more corrugated fasteners in accordance with
3.3.3.2.1 shall be considered a built—-up prece.

3.3.3.2.3 Fastenings across tongued-and-grooved joints. Two or more pieces,
3/8 1nch or aore in thicknoss, and not less than 1-1/2 inches in width at eltner
end, which are tongued-and-grooved and which are fastened with two or more
corrupated fasteners in accordance with 3.3.3.2.1 shall be considered a built~up
piece.

3.3.4 Number of pieces in a box part. Tne maximum number of pieces making up a
side, top, bottom, or end shall correspond to that allowed for the width of the box
part up to 12 1inches as specified in table VII. No single solid piece or built-up
pieces shall be less than 2-1/2 1inches 1n width across the space. For box parts
exceeding 12 inches, the average width of pieces shall be not less than 3 1inches.
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TABLS /L0, atec o pler .o Ta quy o< pare

JSRUI VIS VP P e —— —— s AT Y =k oee e e

Maximum number

X Wideh of bos pace of pieces, tingle,
Exceé&igg Not exceeding solid or built-up
Inches Inches

- 2-1/2 1
2-1/2 5 2
5 7-1/2 3
7-1/2 12 4

3.3.5 ﬁEQEEEQQQl Qigtens ot cleats. Additional battens or cleats (see figure 12)
of the same width and thickness as the cleats on the ends of the box shall be
applied to sides, top, bottom, and ends whea the unsupported span exceeds that given
in table VI1I! for the thickness of the part involved. Additional cleats applied to
ends shall run across the grain of the end hoards and be placed equidistant between
the regular cleats. Battens, applied to sides, top, and bottom, shall run across
the grain of the part to which they are applied and shall be placed inside the box
whenever the nature of the contents will permit. The unsupported span (sce figure
12) is the distancc between battens, the distance between the batten and the inside
face of the end of the bon, or if no battens are used, the inside length of the box
or between the cleats on the ends of the box. Additional battens shall not be
required when sides, tops and bhottoms are each compriscd of a vne-piece part (sce
5.4.4) minimum 3/4-1nch thick.

TABLE VI{iI. Requirements for additional hattens or cleats

fhickness of end, side, top or

bot tom
Groups 1 and Groups III and haximun length of
I1 woods IV woods unsupported span
Inches Inch Inches
- 1/4 19
3/8 --= A
- 3/8 23
1/2 -—- 30
- 1/2 34
5/8 - 38
- 5/8 42
- 3/4 41
1 ——— 50
-- 13/16 54
1-1/4 7/8 64

13
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3.3.5.1 latecnediate cleats. Nailing of intermedlate cleats on end panels ghall

conform to the requirements for end cleats specified in 3.3.6.3.

3.3.5.2 Battens. Nailing of battens to side, top, and bottom panels shall conform

to the requirements for end cleats specified in 3.3.6.3.

3.3.5.2.1 Interior battens. When reinforcement of a part is required according to
table VIII, and the nature of the contents will permit, battens shall be used inside
the box across the grain or plieces of each part, as shown in figure 12. One batten
per part is attached at center, while two or more battens per part, when required, are
actached at uniform intervals with respect to the interior distance between box ends.

3.3.5.2.2 Exterior battens. When battens are required and are placed on the
ontside of the box without skids, not less than two sets shall be attached across the
sides, top, and bottom (see figure 12). Exterior battens shall be applied so that
those on the top and bottom extend over the ends of the side battens. Sets of battens
shall be located not less than 2-1/2 inches, nor greater than one sixth the length of
the box with respect to each box end. However, that distance and the interval between
sets of battens shall be not more than the maximum span specified in table VIII.
Exterior battens shall be applied to boxes that require skids in the same manner as
specified for internal battens except that the bottom battens shall be replaced by a
skid of the same size specified in 3.3.5.4.

3.3.5.3 Diagonals. When specified (see 6.2), diagonal reinforcing members (see
figure 12) shall be added to the interior or exterior surfaces of the box. When
diagonals are specified for side or end panels they shall be of the same thickness and
width as cleats specified in accordance with table I1, (I{, or IV, as applicable, and
shall be nailed in the same manner {see 3.3.6.3). Diagonals are not required for the
boxes specified in table I. The number of intermediate battens or cleats determined
to be required by table VII1, determines the number of single diagonals on each
panel. Single diagonals in each of two ad jacent areas of one panel shall be arranged
to peak at center and bear against the upper end of the intermediate batten as shown
in figure 12. Three or more diagonals in adjacent areas on one panel shall be
arranged 1n zig-zag patterns shown in figure 12. When a 24-inch minimum strapping
interval 1s required, the inner surface of exterior diagonals shall be notched as
specified in 30.2.6.1.

3.3.5.4 Skids. Boxes (except style 7, see 3.4.7) with items packed therein, having
a gross weight in excess of 200 pounds, or containers with both length and width
dimensions of 48 inches by 24 inches or more and welghing more than 100 pounds shall
be provided with & minimum of two skids. The skids shall measure a minimum of 2-1/2
1nches high and 3-1/2 inches wide and shall be fabricated from one piece of lumber.
When specified (sce 6.2), the skids may be fabricated from two pieces of lumber.

14
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Uy Lpeciiizd e B 25 ‘a2 Yot m %ried pogcioa o¢ skid ends shal! ve beveled at
a1 acgle of 43° + 5°, Skid, snall rzplace extecior battens on box bottoms when
battens are required in tabl-» VIIT (sz2 3.3.5.2.2). Skids shall be placed parallel
to and extend the full width of the box and shall be positioned not closer than
2-1/2 inches nor more than one sixth the length of the box from each end of the

box. The distance between skids measured between the inside edges, shall not exceed
the distance between battens and when battens are not required, shall not exceed 48
inches. Additional skids, as required, shall be positioned so as to divide the
distance between the end skids into units of equal length. When bolt fastening is
provided for the item belng packed, additional skids, as needed, shall be located on
the box bottom so as to enable the item to be bolted through the skids. The skids
shall be notched, as applicable, to provide clearance for either girthwise or
lengthwise strapping. When 4-way fork enrry is requirasd, (see 6.2), skids shall be
a minimun of 3-1/2 inches high aad 3-1/2 inches wide, cut out a minimum of 2 inches,
in depth and of such wildth as to acomr>date forks and slings for handling, and may
be placed lengthwise flush with the bo« sides. The sklds shall be secured to the
box by nalls specified in 3.1.2. The nails shall be driven from the inside through
the bottom into the skids and be clinched not less than 1/8 inch. Alternative to
clinching, nails conforming to type I1, style 18 of FF-N-105 may he used of such
length as to penetrate a minimum of 3/4 the thickness of the skids and shall not
protrude through the skid. The nails shall be arranged in two rows in a staggered
pattern, with spacing bhetween nails in each row not to exceed 6 inches. Nails shall
not be located less than 1/2 inch from edge of the skid nor less than approxi-
mately 1-1/2 inches from the ends of the skid. Variation in specified thickness of
skids may be * 1/8 inch and the variation in spccified width of skids may be + 1/4
inch. When skids are specified and box requires two or more inside battens (see
table VIII), the inside bottow battens ueed not ve applied. However, a skid shaill
be attached to the outside of the box boctom placed In alignment with each side
batten.

3.3.6 Nailing.

3.3.6.1 Size of nails. The size of nails for fastening sides, top, and bottom to
ends and cleats, as determined by the groups of wood used and the thickness of the
parts being fastened together, shall conform to table IX. 1If the required nail is
not avallable, or splitting is encountered, one size smaller nail shall be used and
the nails shall be spaced 1/4 inch closer than specified in table X. The nail sizes
given in table IX apply to box assembly as distinguished from the attachment of
cleats and reinforcing menbers on box parts, and as distinguished from the nailing
of top and bottom parts to the sides of boxes.

t-
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3030004 opacluy vi udily. The average spdcing of nalls nolding tne sides, top,
or bottom of the ends and cleats or batteas 3h:ll be not greater than (he values
shoun 1in table X. fach single solid plece o Luilt~up pizce in the sides, top, ot
bottom shall have at leasc two nails at =ach r1iling end. Nall spaclag glven 1n the
center column of table X is also applicabdle :o the atrachaent of cleats, bdattens,
and dlagonals on bos parts although additional nalling Is sometimes reyulred in
accordance with 3.3.6.3.
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J.3.6.3 WNalling of cleats, battens and other relnforcements. Each single solid
plece or bullt-up piece shall be fastened to each vertical cleat or batten with not ~a
less than two nalls or other fasteners (see 3.3.6.5). All nails shall pass through
poth the cleat and the end (or through batten and side, top or bottom) and be
clinched not less than 1/8 f{nch, except that elghtpenny nails or smaller may be
clinched not more than 3/8 inch. The nails shall be driven in two parallel rows
spaced alternately as in table X so that the end nails shall be not less than 3/4
inch from the end of the cleat or batten. In the case of a cleat attached to an
end, at least one end nail shall be adjacent to the inside edge of the cleat. Nails
shall be driven not more than 3/8 inch from the edge when cleat or batten is 2
inches or under in width, and not more than 1/2 inch when over 2 inches in width.
Ma1ling patterns may be varied in sides, top, bottom, or ends when necessary to
avoid conflict. Wherever cleats are used in the end construction, approximately one
half of the nails used to secure lengthwise parts (such as top, bottom, and sides)
to cleated end shall be driven into end pleces and the remainder into the cleats.

3.3.6.4 Nailing of tops and bottoms to box sides. Unless otherwise specified
(see 6.2), the top and bottom shall be nailed to box sides. The size and spacing of
na1ls driven through the top and bottom into the sides of the box shall conform to
the requirements of table XI.

TABLE XI. Size of nails and spacing for nailing top and bottom to sides of boxes

Group 1 Group 11 Groups III
Thickness of side wood wood and IV wood Spacing
Inches Inches
Minimum Maximum ~r
Under 3/4 No nailing permitted - - -
3/4 thru 7/8, incl. 7d 6d 5d 6 8
15/16 thru 1-1/16, 1incl. 8d 7d 6d 6 8
Over 1-1/16 10d 9d 8d 8 10

3.3.6.5 Alternate fasteners. VWhen fasteners other than nalls and screws are
used, the number of fastenings shall be determined by comparing their test value
with those of the nails as covered in 4.4.2. The test values of the total number of
fastenings proposed for use in a box member shall equal or exceed the test values of
the total number of nails required for the same purpose when tested as specified in
4.2.2. Other fasteners shall be located similarly to nails in regard to the
distance from the cnds or edges of a box member and shall be spaced equidistance
alons the length of the member and staggered where possible. The distance between
any two adjacent fastenings will be dependent upon the total number of fastenings
required, as determined from the tests of 4.3.2.2, 4.3.2.3.1, or 4.3.2.3.2, as
applicable.

18
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53,9 cotowily,  oillog, acd tes_catag, Satls sod ucher sastenews shall be
driven so bt wetc2- the newl nor the poine will pioject above the surface of the
wood, except for vucpuses of thivwr |, natling wad clinching, whe "2 ceqgiired.
Jeccusional overdriving will be p2im:tted but no nail or othec tstening shall be
overdriven more than 1/8 the thickness of the piece. When specified (see 6.2 and
6.7), the overdriving of nalls and fasteners 1/8 the thickness of cleats shall be

limited to not wore than 10 percent for each box.

3.3.7 Application of screws. Screws shall be used for fastening of boxes, when
specified (see 6.2)

3.3.7.1 Length of sccews. Screw length sh.ll be three times the thickness of the
piece holding the head. If this leag:h is not available, use the next shorter
standard length. The gige of .crews to be used shall be deteimined from tabdble
XIL. 1f the required size of sccew is unavallable, use next smaller gage and the
spacing shall be ¢-luced 1/4 inch from the spacing specified in table XIEII.

TABLE XI1. Gage of screws for different thickness of lumber
and groups of wood species

Thickness of piece holding Screw gage for wood groups
point of screw I 14! IIT 1V
Inches Number Number Number Number
3/8 6 5 5 4
1/2 7 6 6 5
5/8 8 6 6 6
3/4 9 8 7 7
13/16 10 9 8 8
7/8 10 9 8 8
l 11 10 9 9
1-1/16 12 10 10 9
1-1/8 12 11 10 10
1-1/4 12 12 11 11
1-5/16 12 12 12 12

3.3.7.2 Spacing of screws. The spacing of screws for fastening sides, top, and
bottom to ends and cleats shall be as specified in table XIIIL. When top and bottom
are screwed to the sides, screws shall be placed 8 to 12 inches apart.

19
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TABLE XIUL. Average spacing of screws for boxes

§;§Efﬁé when onf?“fép
Spacing when dr1ve7 Spacing when driven of box fastened

Gage of screws 1ato side pgrain 1 into end grain wiLth screws
Humber Inches Inches Inches
7 or smaller 2 1-3/4 3
8 2=-1/4 2 3-1/4
9 2-1/2 2-1/4 3-1/2
10 2-3/4 2-1/2 3-3/4
11 3 2-3/4 4
12 3-1/2 3 4-1/2

_L/ When screws are alternately driven into end grain of end and side grain of cleat
(such as nailing sides to ends in styles 2, 2-1/2, &4, 4-1/2, 5, and 7), use
spacing schedule based on driving screws into end grain.

3.3.7.3 Driving of screws. Shank clearance holes shall be drilled in the pieces
holding the shanks of screws. Pilot holes, drilled in the piece holding the points
of screws, are required for group IV wood. Table XIV gives a guide for sizes of
twist bits or drills to be used in drilling shank clearance holes and pilot holes
for screws. Screws shall not be hammer—-driven any further than to start threads
into groups I, IT, and III woods, then driven the remaining distance with a screw
driver. All screws shall be driven until the head is flush with the board surface
or not more than 1/32 of an inch below the surface without splitting the board.

TABLE XIV. Sizes for bits for drilling shank clearance holes
and pilot holes for screws

Gage of Shank clearance holes Pilot holes for group IV woods
SCTews Size of twist bit Gage of drill Size of twist bit Gage of drill

Number Inch Number Inch Number
4 7/64 34 1/16 52
5 1/8 31 5/64 49
6 9/64 29 5/64 47
7 9/64 25 3/32 44
8 5/32 20 3/32 40
9 11/64 16 7/64 37
10 3/16 12 7/64 33
11 13/64 7 1/8 31
12 7/32 3 1/8 30

20
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3, 53 resacvacie s 2d ¢+ Lot 4 o all of the finlshed wood parts of grade A
luxes shall be presexvad by lanecsicg for a miniaum of one minute in wood preserva-
ive conforming to ccmpesinion A of rT-J=572. When boxes are to be painted, wood

scrsersatisa shalt b2 accompliobz’ ; 1o: to application of paint.

3.3.8.1 Dryness of preservative. The box parts, when procured in the knockdown
(KD) shook form, or complete box, shall after preservation, be dry as evidenced by
the absence of discoloration of red oil soluble dye, when tested as specified in
4.30aa

3.4 Box style details.

3.4.1 Style 1, no cleats. 1Ian the ends, the grain of the wood shall run in the
direction of the greatest dimenslon. Style 1 boxes shall be limited to a height of
10 inches. The suam of tha leagtli, width and height shall not exceed 50 inches (see
figure 1),

3.4.2 Style 2, fou: plain cleais each end, and style 2-1/2, two plain, two
notched cleats each end. The ends of the cleats which run across the grain of the
ends shall be not less than 1/8 inch nor more than 1/2 inch from the inside surface
of the top and bottom. The sides, top, and bottom shall be flush with the outside
surface of the cleats (see figures ? and 3).

3.4.3 Style 4, two plain cleats each end. The cleats shall run across the grain
of the ends and shall extend within 1/8 inch of the outside surface of top and
bottom. The sides shall extend over the cleats (see figure 4).

3.4.4 Style 4-1/2, two plain cleats each end. The cleats shall run across the
grain of the ends and shall extend within 1/8 inch of the outside surface of the
sides. The top and bottom shall be flush with the outside surface of the cleats
(see figure 5).

3.4.5 Style 5, two interior cleats each end. The cleats may be triangular or
square in section, provided the cross sectional area is not less than that of the
required rectangular cleats. The cleats shall run across the grain of the ends and
shall extend within 1/8 inch of the inside surface of top and bottom. The sides,
top, and bottom shall be flush with the outside surface of the ends (seec figure 6).

3.4.6 Style 6, lock-corner construction. The joints between sides and ends of
lock~corner boxes shall be glued (see figure 7).

3.4.7 Style 7, skidded base and fitted hood (see 6.5). The treinforced top, side,
1nd end panels shall be assembled to form a hood. The skids shall be positioned
across the extreme ends of bottom pieces to permit attachment of all end pieces to
the skid edges. Skids shall be nominal 3 by 4 iach lumber laid flat (see figure

11).

/1
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3.4.7.1 Thickness and width of pieces. Sheathing pieces and reinforcing pieces
or members for the style 7 boxes shall be of the thickness and width to that speci-
fied i1n tables I, II, TII, and IV. The dimensions of horizontal, vertical, and
diagonal relnfulcing members on end and side panels shall correspond to thos2 given
in the tables for cleats and battens, respectively.

5.4.7.2 Reinforcing members in style 7 boxes. Vertical and horizontal rein-
forcing members, in the form of a rectangle and crossed diagonals, as applicable
(see 3.4.7.5), shall be attached on interior surfaces of the prefabricated box
panels. Through and filler pieces on end and side panels shall be as shown in
figures 11, 1la, and 11lb.

3.4.7.3 End panels. End panels are identified by the presence of vertical
sheathing. The vertical pieces extend within 1/8 inch of each skid bottom. End and
top panels on style 7 boxes shall be reinforced with vertical and horizontal framing
members in the form of a rectangle, regardless of weight of contents or box
dimensions.

3.4.7.4 31de panels. Side panels shall be reinforced with vertical and
horizontal framing mewbers in the form of a rectangle when the weight of contents
exceed 250 pounds, or when the length of the side is greater than the length of the
end. Intermediate filler pieces are added on end or side panels when necessary to
shorten the unsupported span in accordance with table VIII.

3.4.7.5 Crossed diagonals. Crossed diagonals shall be applied to end panels
~»ithin the frame of vertical and herizeontal memberg when the ingide depth of the bhox
exceeds 36 1inches. Crossed diagonals shall also be applied to side panels when

depth of box exceeds 36 inches and framing members are present as added under the
conditions specified in 3.4.7.4. Additional pairs of diagonals shall be added to
each end or side panel when additional filler pieces are added in accordance with
table VIII. Additional filler pieces and diagonals shall be added, regardless of
table VIII, whenever the least angle between paired diagonals is less than 30°.

3.5 1Identification. Unless otherwise specified (see 6.2), markings shall be
stenciled, stamped, or printed and shall be limited to not less than 15 nor more
than 36 square inches in area. The marking shall be placed on the outside of the
box 1n the lower left corner of one side panel. The letters used shall be approxi-
mately 7/16 1inch high, except that the specification number shall be in letters 1/2
to 3/4 1nch high. Arrangement of these markings shall be as follows:

FED. SPEC. PPP-B-621D
MANUFACTURER'S NAME
MANUFACTURER'S ADDRESS

DOMESTIC OR OVERSEAS USU (as applicable)
MAXIMUM WEIGHT OF CONTCNTS LBS.

TYPEC LOAD

When the boxes are supplied in shook form by the container manufacturer, the first
"tne of the 1dentification may be changed to read.

SHOOK COMPLIES WITH FED. SPEC. PPP-B-621D

22
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Yoo saikeansilp umber sholl be foex o g ed elges and cefc 5 th o ey cduse
in'ury. Boxes sha!l be fres of crackad, danaged, or Lroken fasteners thut affect
the points or heads, polat of fastener pcojectilng beyond the surface, or fasteners
in the wcoug locatton. the box shall be assembled wich sides of panel boaris
butted, cleats flush with edge of end of panels plus or minus 1/16 inch, and side
panels not projecting more than 1/16 inch beyond the end of the box. The top panel
shall be flush with the outside edges of the end and side panels plus 1/16 1inch or
minus 1/8 inch. Subsequent shrinkage due to loss of moisture content may result in
spaces appearing between panel boards, but in no case should these exceed 1/4

inch. Wood comgonents shall vary no more than permitred tolerance. Nails shall nat
be bent and shall be driven so as not to cause splitting. Adjacent boards in a
panel shall be aatched in thickness within a maximum zolerance of L/16 inch.

4 QUALITY A3SURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the contractor is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the contract or
order, the contractor may use his own or any other facilities suitable for the
performance of the inspection requirements specified herein, unless disapproved by
the Government. The Government reserves the right to perform any of Lhe inspections
set forth in the specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed requireaents.

4.2 Quality conformance ingpection. Unless otherwise specified, sampling for
laspection shall be performed in accordance with MIL-STD-105.

4.2.1 Component and material inspection. 1In accordance with 4,1, components and
materials shall be inspected in accordance with all the requirements of referenced
specifications, drawings, and standards unless otherwise excluded, amended, modi-
fied, or qualified in this specification or applicable purchase document.

4,2.z In-process testing. Tests shall be performed in accordance with table XV
for characteristics specified therein. The sample unit shall be one side, top or
bottom, one end, and one cleat of a box. The sample size for molsture content shall
be the number of boxes indicated by the inspection level S-2 and the acceptable
quality level (AQL) shall be 10.0 defects expressed in terms of percent defective.
Lot size shall be expressed in terms of boxes. Test results shall be reported to
the nearest percent. Failure of an individual wood element to meet requirements
shall indicate a defective box. Testing for other characteristics as indicated in
table XV shall be performed on five samples prior to fabrication of the end
product. Failure to meet unit or average requirements, as applicable, shall be
cause for rejection of the method of fastening (lateral resistance), or glue joint,
respectively. 1In the event of failure under lateral resistance test, sample may be
prepared with additional fasteners to meet requirements. When failure occurs under
glue joint test, all glue joints in end item production shall be reinforced with
mechanical fastenings specified in 3.3.3.2.
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TABLE XV. In-process tests
T e v Requiremear Test
Componeat Characteristic paragraph method
Lumber Moisture content 3.1.1.4 4,3.1
Fasteners Lateral resistance 3.3.6.5 4,3.2
Direct withdrawal 3.3.6.5 4.3.2
resistance

Tuilt-up Glued joint 3.3.3.1

pleces strength 3.3.3.1.2 4.3.3

4.2.3 End item inspection.

4.2,3.1 End 1tem material and component construction examination. The boxes

shall be examined for the defects listed in table XVI.

The iaspection lot shall be

expressed in units of boxes, box shooks or box members as applicable, offered for

inspection at one tiue.
as applicable.

The inspection level shall be S-2.

The sample unit shall be one box, box shook or box members,
The AQL shall be 2.5 major and

10.0 total (major and minor combined) defects per hundred units.

TABLE XVI.

Materials and component construction defects

Examine

Categor

Defect Ma jor Minor

Materlal:
Wood

Knot holes which will expose contents 101

Loose knots show splitting

Loose knots not securely fastened in place

Any tight knot, tight knot cluster, or
group of knots with a sum of diameters
greater than one third the width of the
piece, or exceeding 4 inches when
contained in any length which equals
the width of the piece

Wood damaged affecting serviceability

Split extending more than 3 inches, not
secured with fasteners, as specified, or
located closer than 1-1/2 inches from
the end or side of piece

Split extending less than 3 inches and
passes through nail hole

Split passes through nail hole and
terminates at edge of piece

201
202

102
103

104

203
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(AB(. ¥¥s. dacerials and componeut construccion defects (coni’d)

[ S [N e ————

Categoey
£ xamine Defect Ma jor Hinor

Semtm mo T Tews T me e

Construction Thickness of wood members not within

specified tolerance 205
More than one piece per cleat or batten 105
Width of cleats not within specified

tolerance 206
Built-up pleces mnot glued or joined with

fasteners as specified 106
Any piece of side, top, bottom, or end

less than 2-1/2 inches wide 107
More than specified number of pieces per

box part 207
Interior battens not posicioned as

specified 108
Exterior battens more than 1/6 the

distance in from ends 208
Span between battens or cleats greater

than specified 109
Width and thickness of diagonals more or

less than that of cleats 209
Diagonals not arranged as specified 110
Notching in diagonals wissing when

required 111

Skids Missing when gross weight of box exceeds
200 pounds or 100 pounds when the length
and width dimensions exceed 48 inches by
24 inches or more 112
Not positioned to replace exterior or in-
terior battens when battens are specified 113
Less than 1/6 the distance from each end
(except style 7) 210
Less than full exterior length or width as
applicable 114
Intermediate skids missing when required 115
Not secured to box as specified 116
Length of nails not sufficient to clinch
minimum 1/8 inch 117
Alternate nail when used less than length
required 118
Nails more than 6 inches apart in rows 211
Nails less than 1/2 inch from edpes of skid 119
Nailing pattern starts less than 1-1/4 or
more than 1-3/4 inches from ends of skid 712
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Cat§g§ty
Examine Defect . Ma jor Minor
Fastenars Less than two corrugated fasteners per joint 213
(as applicable) Spacing between corrugated fasteners greater
than specified 214
Not type and size specified 120
Less than number specified 121

4.2,3.2 End item assembly and workmanship examination. Examination of the end
item for assembly and workmanship shall be in accordance with the classification of
defects set forth in table XVII. The sample unit shall be one box. The lot shall
be expressed in terms of boxes. The inspection level shall be S-2 and the AQL shall
be 4.0 major and 10.0 total (major and minor combined) defects per hundred units.

TABLE XVII. Assembly and workmanship defects

Category
Examine Defect Ma jor Minor

Asssembly Heads or points of fastener protrude
above surface of wood 101
Fastener overdriven more than 1/8 the
thickness of piece or more than 10
percent overdriving of fasteners in
cleats of each box, when applicable 201

Na1ils Nailing spacing not as specified 102
Less than two nalls at each nailing
end of piece 103
Additional nail missing when required
due to split 1n end of pliece 104
llails not clinched minimum 1/8 inch
when required to be clinched 202
Nails less than 3/8 inch from edge of
batten, cleat, or diagonal 105
End nails less than 3/4 inch from end
of batten, cleat, or diagonal 106
Mails 1n cleats, battens, and diagonals
not in parallel rows 203
tlail size not as specified 107
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SABL. AV o, Assegﬁ}xgggnmgorkpansh{y defects (cont'd)

Exawine

T ———————ta o — ow e s A v T e

Workmanship

Catepor
o Defect . ffajor _ Minor
Other fasteners Less than number determined by test
(see 3.3.6.5) 108
Sciews (when Gage and length not as specified for
specifiad) wood thickness 109
Spacing of screws not as specified 204
Clearance holes wmissing 110
Design of box Not assembled in accordance with style
specified 111
Inside dimension More or less than 1/8 inch tolerance 112
Fasteners cracked, broken, or damaged
affecting joint 113
Head or point projecting 114
Wrong location of fastener 205
Visibly out of square 115
Cleats not flush with edge of end panels 206
Side panels project beyond end of box 207
Top pancl not flush with end and side
panels 208
Wood components vary in thickness one
from the other by more than allowed
tolerance 116
Space between boards greater than
specified 209
Bent nails 210
Wood split by nails 211
Wood jagged 117
Mismatch in thickness of adjacent
boards in panel 212

4.2.4 Packaging inspection.

packing, and markings comply with the requirements of section 5.

as set forth in table XVIII.

Defects shall

An examination shall be made to determine that the

be

The sample unit shall be one assembled box with tops

bundled or crated, one knocked-down panel assembly (sides, top, bottom, and ends) i.
shook form, or one bundle or crate of box members (when box member is end
product). The lot shall be expressed in terms of boxes or shooks. The imspect

level shall be S-2 and the AQL shall be 6.5 defects per hundred units.

ion
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TABLE XVIII. Packaging defects
Sxamine Defect
Assenbled boxes, Top panel not placed with box, or alternatively, top
shooks or box panels not neatly, uniformly, and securely bundled ovr
nembers, as crated.
applicable Less than specified or indicated number of tops per
bundle or crate, as applicable,
Bundle or crate does not contain complete panel assenmdbly
for box shoak.
Less than specified or indicated number of panels per
bundle or crate.
Any member of box broken or damaged affecting service-
ability.
Marking Omitted; incomplete; incorrect, illegible; of improper

size, location, sequence, or method of application.

4.3 Methods of inspection.

4.3,1 Molsture content. For determining the moisture content of wood, the
met hods specified in MIL~STD-731 shall be used. When the electric moisture method
specified 1n MIL-STD-731 {s used, each individual finding shall be an average of
three determinations.

4.3.2 Fastener tests.

4.3.2.1 General. The tests described herein are 1intended to indicate the
relative performance of varlous types of fasteners when used In the fabrication of
nafled wood boxes. Since these tests are comparative in nature, the appropriate
standard fasteners designated in 3.1.2 must be tested concurrently with the
alternate fasteners belng coansidered to replace them. Five test specimens will be
required for each variety of fastener to be evaluated. These specimens will be pre-
pared from the same thickness and group of wood as will be employed in fabricating
the boxes and the width of the representatalve cleat sections of the test specimen
will be the same as that specified for the container in which the fasteners are
planned to be used. No test specimen shall contain split members. Nails and other
fastenings shall be driven so that neither the head nor the point will project above
the surface of the wood (except for the purpose of clinching where required).
Specimens shall be cut and fabricated so that only side grain nailing is utilized.
Each of the tests shall be performed on a compression tester equipped with an auto-
graphic recorder for producing force~deflection curves. The test fixtures for
holding the test specimen, as illustrated in figures 14 and 17, shall be designed so
that the applied force is perpendicular to the plane of the test member in contact
with the loading block. Also the test fixtures and loading blocks shall be
dimensioned to provide clearances sufficiesnt to prevent direct contact of the test
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specloe vit~ he Csters of che com esslton roste. at any time Juring test prior to
fafllure. The plater speed shall be 0.4 + 0.1 inch per minute. Fallure will be
{enotad by the covaplete separation of one membor foom another in the specimen and
7111 be recorded in rerms of the anecgy requirod to produce this separation. The
rTequired "energy-to—iallure” vaiue foc cach test specimen will be determined by
»easuring the area under the force-deflection curve from the point of initial
loading to the failure point. The average “energy-to-failure” values obtained with
the nails and with the other fasteners shall be calculated and this data used to
determine the total number of fasteners required. The total number of fasteners
shall be not less than the total number of nails that would be required. When
additional fasteners are required, the increasc should be limited to the number
which can be used without causing splitting of the wood members of the box during
assembly.

4.3.2.2 Test of fasteners for nailing cleats to end and battens to sides, top and
bottom. The test specimen shall consist of two ‘sections of representative cleat
3tock, measuring 14 inches in length, each secured with two test fasteners as shown
in figure 13 to the opposite edges of a representative container end section measur-
ing 6 by 12 inches. The total of four fasteners used to assemble the specimen will
be located as shown 1n figure 13 and shall be clinched not less than 1/8 inch. The
test specimens will be mounted in a test fixture such as illustrated in figure l4.
The test fixture rests on the lower platen of the compression tester and the
compression load is applied to the wood loading block which transmits the applied
force to the specimen member representing the contalner end section. The loading
block dimensions shall be such that it covers the entire area of the specimen member
it 18 in contact with except for a 1/4 inch clearance between the sides of the block
and the adjacent members. Testing of the specimen will be performed as described in
4.3.2.1.

4.3.2.3 Tests of fasteners for nailing sides, top, and bottom to ends.

4.3.2.3.1 Lateral resistance test. The test specimen shall consist of two
sections measuring 2-1/4 by 10 inches representing the sides or the top and bottom
sections of a container, each secured with one test fastener as shown in figure 15
to the opposite edges of a representative contalner end section measuring 6 by 6
inches. The total of two fasteners used to assemble the specimen will be located as

shown In figure 15. The specimen test fixture and the testing procedure shall oec as
described in 4.3.2.2.

4.3.2.3.2 Direct withdrawal resistance test. The test specimen shall consist of
a section measuring 5 by 6 inches representing the side of a container, secured with
three test fasteners as shown in figure 16 to a representative container end section
measuring 3 by 10 inches. The fasteners used to assemble the specimen will be
located as shown in figure 16. The test specimens will be mounted in a test Ffixture
such as illustrated in figure 17. The test fixture rests on the lower platen of the
compression tester and the compression load 1s applied to the wood loading block
which transmits the applied force to the member representing the container side
section. The loading block dimensions are such that it covers the entire area of
the specimen member it is in contact with except for a 1/4 inch clearance between
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the side walls of the slot in the wood loading block and the adjacent parallel
sucfaces of the test specimen. The depth of the slot should be great enough to
prevent coatact of the loading block with the portion of the test specimen within
the slot at any time during testing. T-3ting of the specimen will be perfocmed as
described in 4.3.2.1.

4.3.3 Glued joint strength test. A breakage test involving slow application of
stress perpendicular to the glue line shall be performed on individual samples cut
frtom pleces previously built (see 3.3.3.1). Evidence of glue failure is cause for
rejection.

4.3.3.1 Preparation and treatuwent of samples. Specimens of built-up glued pleces
shall be selected at random to fairly represent all glued pleces in the entire
lot. A sample portion approximately 2 inches along the grain by 4 or more inches
across the grain, with glue line located approximately at center with respect to the
longer dimension, shall be cut from each bullt-up piece. Any plece or sample with a
split, pitch pocket, or other plane of weakness shall not be included among those
selected as representative for testing. All portions shall be completely imméfsed
in water having a temperature of 85 + 20°F for a minimum of 24 hours preceding
testing in accordance with 4.3.3.2.

4.3.3.2 Testing of samples. Each wet sample shall be gripped in a vise with glue
line parallel to and approximately 1-1/2 inches above the jaws of the vise, then
subjected to a bending force by bearing on the projection end of the sample
perpendicular to either face and gradually increasing pressure thereon until failure
occurs. The joint shall be considered satisfactory if aot less than 50 percent wuud
failure occurs (50 percent breakage in the wood and 50 percent cleavage in the glue
line) as estimated by visual examination of the broken sample. At least 80 percent
of all glued samples shall be satisfactory when tested and evaluated by this
method. Otherwise, one retest is allowed to determine acceptance or rejection of
the lot represented by the samples, or all glued joints in the entire lot shall be
reinforced with mechanical fastenings in accordance with 3.3.3.2.

4.3.4 Dryness of preservative. One assembled box shall be placed on either end
with top open. A red oil soluble dye mixture consisting of 5 parts by weight of red
0il soluble dye to 95 parts of borax (see 6.6), shall be applied along the interior
juncture lines of the sides and bottom with the end panel of the box. Observation
shall be made for discoloration of the solution (red or deep pink) within 5 minutes
from time of application when tested at 50°F or above. Discoloration of the
solution shall be cause for rejection. Components of KD boxes shall be tested by
placing the sample in a vessel tray or other satisfactory means for containing the
solution, applying the solution to the samples, and observing for discoloration as
stated above. Discoloration of the solution shall be cause for rejection of the
lot.

5. PACKAGING

5.1 Packing. Packing shall be level C.
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vo/ Packla,, el o otes oa > To ve aloped, assembled, excep ¢~ tup, orf
kinocked down as specifiud {30 5.2).

5.2.1 Knocked-down ends cieated (shook foim). Each component panel assembly
(sides, top, bottom, “and ends) shall be separately bundled or crated in quantities
that permit easy loading and handling. Packs shall be prepared for shipment to
comply with Uniform Freight Classification or National Motor Freight Classification,
as applicable.

5.2.2 Assembled, except fotr top (made-up form). Assembled boxes require no
packing. The top panzl shall be placed within each box or they shall be separately
bundled or crated in quantities that permit easy loading and handling. Packs shall
be prepared for shipment to comwply with Unifowvm Freight Classificatlon or National
Motor Freight Classificatioca, as applicable.

5.3 Marking.

5.3.1 Civil agencies. In addition to any special markings required by the
contract, marking shall be in accordance with the requiremenmts of FED-STD-123.

5.3.2 Military requirements.

5.3.2.1 Xnocked-down ends cleated (shook form). Each bundle or crate shall have
sacurely attached thereto a paper “or cloth tag, legibly printed, typed or marked in
accordance with MIL-STD-129 with the following informnation:

Quantity

Component part of box, such as top, bottom, side, or end

Box size, clags, style, and Federal Stock Number (if applicable)
Name and address of manufactucer

Contract number

Shipping address

5.3.2.2 Assembled boxes, except for top {(made-up form). When boxes are made up
with the top packed therein, 10 percent of the boxes in the lot shall be tagged and
marked as specified in 5.3.2.1. 1If the top is bundled or crated, each bundle or
crate shall be tagged and marked as specified in 5.3.2.1.

6. NOTES

6.1 Type of load (see 1.2.3). The construction of a wood box 1is effected by the
type of load. Load types are defined as type 1, easy load; type 2, average load;
and type 3 difficult load; as desciibed in ANSI STD Mu 15.1.

11



Downloaded from http://www.everyspec.com

N H21C

6.7 Ordering data. Turchasers should sclect the preferred ontions permittea
ere1n ard 1nclude tne followiny information 1n procurement documents:

s
o

{a) Title, number, and date of this specification.
(b)Y Class and style required (see 1.2.1).
(c) Vlhen orade A boxes are required (sec 1.2.2).
(d) Typc of load (see 1.2.3).
(e) UWhen materials other than specified are required (see 3.1).
(f) When dimensions are other than Interior and when other
tolerances are acaceptable (see 3.2).
{(g) Weight of contents (see tables I, IT, {II, and IV).
(h) UWhen end cleats are required for samll style 2, 2~1/2,
4, and 4-1/2 boxes (see tables 1, II, III, and IV).
(1) When diagonals are to be added and location {see 3.3.5.3).
(1) When 4-way fork entry 1s required on skids (see 3.3.5.4).
(k) When beveled skids are required (see 3.3.5.4).
(1) Vhen skids are to be fabricated from two pleces of lumber
(see 3.3.5.4).
{m) VWhen screws are required (see 3.3.7).
{n) When top and bottom shall not be nailed to box sides (see 3.3.6.4).
(o) When 1dentification markings are not required (see 3.5).
(p) Vhether boxes are to be shipped, assembled or knocked down (see 5.2).
(q) When screws are required to secure ends (see 30.1.1.1).
(r) When other than specified strapping is required (see 30.2.1, 30.2.1.1
and 30.2.1.2).
(s) When overdriving ot nails and fasteners in cleats are to be limited
(see 3.3.6.6 and 6.7).
(t) Quality classification of lumber required (see 3.1.1).

6.3 Chemically etched nails. The following procedure is suggested for chemically
stching bright nails:

(a) Prepare a 10 percent solution (by weight) of commercial monoammonium
phosphate in water. Do not use metal container for preparing or storing solution.
Keep solution near room temperature (about 68°F).

(b) Immerse nails in solution for about 7 hours, stirring occasionally.
Five gallons of solution is sufficient to etch about 100 pounds of nails.

(c) At end of etching period, remove nails and rinse with water.

(d) Air dry nails to prevent rusting.
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«.4 Glugsary «f tems, (€xcepiiv-s oc additlons ro requirements specified in
AL1 -515-731).

6.4.1 Parc, . che purposz of this speciffcation, a part is the cut-to-size
component " of a shook or vox, such as a side, top, bottom, end, cleat, or batten.

6.4.2 Piece. A plece is any width stock. A single solid plece is one which is
without Jjoints.

6.4.3 Built-up plece. A built-up piece is two or more single solid pleces joined
together in accordance with 3.3.3.1, or 3.3.3.2.

6.4.% One-plece part. A one-plece part is one composed of one single solid piece
oc¢ one bullt -up plece which forms one solid component of a shook or box.

6.4.5 Cleat. A cleat is a single solid piezce used to reinforce the ends of a
shook or box.

6.4.6 Batten. A batten is a single solid plece used to reinforce the sides, top
and bottom of a shook or box and may be placed inside or outside of the box as
feasible for a given load or contents.

6,4.7 Knot cluster. A knot cluster consists of two or more knots grouped
together as a unit with the wood fibers deflected around the entire unit. A knot
cluster is properly measured as a unit rather than as individual knots.

6.4.8 Group of knots. A group of knots consists of two or more knots 1n close
proximity within a plece or part, with the wood fibers deflected around each
individual knot. The knots within the group are properly measured individually.

6.4.9 Loose knot. A knot that extends through the thickness of the plece and 1s
partially or completely encased (separated from the surrounding wood by bark or film
of pitch) is defined as a loose knot unless 1/4 of the circumference is intergrown
with the surrounding wood on at least one side of the pilece.

6.5 Style 7 box. The style 7 box stipulated herein is an internally reinforced
box consisting of a skidded base with a separate hood to be furnished only when
specified. Stype 7 boxes may be specified for contents in the 100-to 1000-pound
range to readily permit attachment of item(s) to the skid base, facilitate
protective shrouding of the load, permit fork-lift handling, wrovide durability and
protection by maximum reinforcement, and permit reusability. The bottom is
assembled to the skids to permit mounting of the item. The side, end, and top
panels are prefabricated, then assembled as a hood as shown in figures 11, 11A, and
11b. The hood assembly is placed over the item mounted to the bottom and nailing

and strapping is accomplished.

13
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5,6 T2wmeccantiy”, peepared by the Keyisrune Anilise Compaay, hasz Bozaa (nand 76 be
a satisfactory soluble dye mixture for this purpose (see 4.3.4).

s’

6.7 Overdriving of fasteners in cleats. Cleats of boxes are sometimes used for
macklay purposes 3uch as boxes packed with amsunition {tems. Limiziag tha auaber of
overdclven fagcearcs 1n cleats per box a3 sgeclfied in 3.3.6.6 preserves che cleats
even surface and this aids in the application and legibility of the marking.

6.8 Definitive specification part numbec. (see attached).

6.9 Deletion. Style 3 has been deleted. It 1s no longer requiced.
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10. S.UPE

10.1 This appendix covers requireuwents for assembly, closure, and steel strapping
of packed boxes.

20. APPLICABLE DOCUMENTS

20.1 The following documents, of the lssues in cifect on date of invitation for
bids or tequest for pcoposal, form a part of this appendix to thc exteat specified
herelin:

Federal Specifications;

QQ-5~781 -~ Strapping, Steel, and Seals

Federal Standard:

FED-STD-101 - Preservation, Packaging, and Packing Materials-
Test Procedures

(Activities outside the Federal Government may obtain coples of Federal
specifications, standards, and commercial item descriptions as outlined undetr
General Information in the Index of Federal Specifications, Standards and Commercial
Trem Descriptacns. The Index, which includes cumulative biamonthly suppiements as

issued, 1s for sale on a subscription basis by the Superintendent of Documents, US
Government Printing Office, Washington, DC 20402.

(Single copies of this specificaion, other Federal specifications, standards, and
commercial item descriptions required by activities outside the Federal Government
for bidding purposes are available without charge from General 5ervices Administra-
tion Business Service Centers in Boston; New York; Washington, DC, Philadelphia;
Atlanta; Chicago; Kansas City, MO; Fort Vorth, llouston; Denver; San Francisco; Los
Angeles; and Seattle WA.

(Federal Government activities may obtain copies of Federal specifications,
standards, and commerclal item descriptions, and the Index of Federal Specifi-
cations, Standards and Commercial Item Descriptions from established distribution
points in their agencies.)

30. REQUIREMENTS

30.1 Assembly. All boxes, except style 7 (see 30.1.1), shall be assembled as
specified in section 3. Nailing and closure of boxes shall be 1in compliance with

section 3.

35
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30.1.1 Style 7 boxes.

30.1.1.1 Box ends. The sheathing on the bor ends snall be applied vertically as
shoun on figure llb. The sheathing shall be nailed to the interior frame members and
the side of the skid. When specified (see 6.2), the end sheathing shall be attached
to the interior frame and the skid with screws.

30.1.1.2 The sides and top shall be flush with the outside surface of each panel
when assembled.

30.2 Strapping.

30.2.1 Strapping required herein shall be performed when the box is packed for
shipment. Strapping materials shall be furnished by the box packer. Strapping shall
conform to class 1, type I or IV, finish A or B; or class 2, type V or VI, finish A or
B of QQ-5-781 (see 6.2). The strength of the seal joint shall be not less than 75
percent of the rated tensile strength of the flat or round wire strapping, as
applicable, (sece QQ-S-781) when tested as specified in 40.2. All strapping shall
encircle the box.

30.2.1.1 Class 1 boxes. Unless otherwise specified (see 6.2), style 1 and 6 boxes,
regardless of weight, and styles 2, 2-1/2, 4, 4-1/2, 5, and 7 boxes, with weight of
contents exceeding 100 pounds, shall be strapped as specified herein. When specified,
style 2, 2-1/2, 4, 4-1/2 and 5 boxes, with weight of contents less than 100 pounds,
shall be strapped in accordance with the provisions of this appendix.

30.2.1.2 Class 2 boxes. Unless otherwise specified (see 6.2), all boxes shall be
strapped in accordance with provisions of this appendix.

30.2.2 Size. The size of round wire strapping shall be as specified in table XIX,
and the size of flat strapping shall be as specified in table XX.

30.2.3 Tightness. All straps shall be applied perpendicular to the edges of the
box over which they pass and shall be drawn tight so as to sink into the wood at the
edges. Straps shall be applied just prior to shipment where practicable.

30.2.4 Distance of straps from box ends. If two or more straps are used, the
distance between end straps and the ends of the box shall be approximately 1/6 the
length of the box but shall not exceed a distance of 9 inches.

30.2.5 Number of straps to be used for style 2, 2-1/2, 4, 4-1/2, 5, and shallow
boxes. Two or more straps shall be applied girthwise, except that only one strap
shall be applied girthwise when the weight is less than 35 pounds and the length does
not exceed 12 inches. The single girthwise strap maybe 16 gage, round wire, or 3/8 by
0.010 inch flat strapping. When the outside length of the box exceeds 36 inches,
three or more straps shall be applied girthwise so that the distance between straps is
not more than 24 inches.

30.2.6 Number of straps to be used for reinforced style 2, 2=-1/2, 4, 4-1/2, and 5
onxes. Two or more straps shall be applied girthwise so that the distance between

srraps is not more than 24 inches. Straps are applied over batten centerlines when
battens are used internally.
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30.2.6.1 When straps and exterior diagonals intersect, the diagonals shall be
notched slightly, before attachment, to permit threading of strapping under each
diagonal after closing the box (see 3.3.5.3).

30.2.6.2 When boxes are equipped with skids or external battens, or both, strapping
shall be applied adjacent to each skid.

30.2.7 Number of straps to be used for style 1 and 6. Style 1 and 6 shall have
one strap applied lengthwise around the top, bottom, and ends, and then, two
additinal straps shall be applied girthwise.

30.2.8 HNumber and locations of straps to be used for style 7 boxes. When
strapping 1s required (see 30.2), one strap “shall be applied parallel to and
immediately adjoining the inner edge of each skid, as shown in figures 11, lla, and
11b. Three or more straps, equally spaaced, are required when spacing between

straps exceeds 24 inches.

30.3 Marking.

30.3.1 Civil agencies. 1In addition to any special marking required by the
contract or order, shipping containers shall be marked in accordance with
FED-~STD-123.

30.3.2 Military requirements. In addition to any special marking required by the

contract or order, shipping containers shall be marked in accordance with
1L-STh-120

W UAvT Al e

40. INSPECTION PROCLCDURES

40.1 1Inspection. The boxes shall be inspected to determine compliance with
cequirements of this appendix. Sampling shall be in accordance with MIL=-STD-105.

40.1.1 1nspection for closure, strapping, and marking. Classification of defects
for closure, steel strapping, and marking shall be as specified in table XXI. The
lot size for this examination shall be expressed in boxes. The sample unit shall be
one assembled and closed box. The inspection level shall be S-3 and the AQL shall
be 4.0 major and 10.0 for total (major and minor combined) defects per hundred
units.
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4. .X,  ‘l.usuce, strapping, and marking defects
Tt e e T Category
Exaalae o Defocr Ma jor Kinor
Strapping Not placed as specified 101
(when required) Torn or cut, or missing 102
Loose strap 201
Not encircling the box 103
Condition ¢f box Broken or damaged components 104
Marking Caittad, Loacomplete, incorrect,
{llegible, of impcoper size,
location, saguenca or method of
application 105

— A ——cu———

g SSPUN

40.2 Testing of seal joint. Three seal joints from the boxes in the end item
inspection lot shall be tested in accordance with Method 2044 of FED-STD-10l.
Failure to meet the requirements of 30.2.1 shall be cause for rejection of the let.
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YOOB=621D
6.8 Definitive Specification Part Humber. The specification part number is a o
definitive part number which will be ‘ornulated to 1dentify each item. [te part -
numbetr w11l be formulated hy sclecting from the requirement options available in
this specification as follows:
Nefinitive specification Part Number PPPB6ZL - X X XX X XX = XX -~ XX
Federal Specification Number ! ‘T
Class Designator (see 6.8.1) ‘
Style Designator (see 6.8.2)
Grade DNesignator (see 6.8.3)
Load Designator (see 6.8.4
Assembly Designator (see 6.8.5)
Length in Inches (see 3.2 and 6.8.6)
Wideh in Inches (see 3.2 and 6.8.7)
Depth 1n Inches (see 6.8.8) o
6.8.1 C(lass besignator. A one position field used to designate the required
class of box (see table XXII). e
TABLE XXII
Class
Designator Remarks
1 Domestic (see 1.2.1)
2 Overseas (see 1,2.1)
6.8.2 Style Designator. A one position field used to designate the required
style of box (see table XXIII.).
TABLE XXIII
Style
Designatot Style Remarks
A Style 1 Available in Domestic Only (see figure 1)
B Style 2 Available in Both Classes (see figures 2 & 13)
C Style 2-1/2 Available in Both Classes (see figure 3)
D Style & Available in Both Classes (See figure 4)
E Stype 4-1/2 Available in Both Classes (see figure 5)
F Style 5 Available in Both Classses (see figure 6)
G Style 6 Available in Domestic Only (see figure 7)
H Style 7 Available in Both Classes (see figures 11, lla, &11B)
e’

= s mwe S mweer meRmE Tme s i o= -
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PPP-B-621D
9.8, orwie LeSegminiie A vaz pusitlon tield used (o designate the required
zcade or *ox (a:e rable XKUY,
TABLE XXIV
Grade
Designator Remarks
A With preservative treatment
B ___ Mithout preservative TRTMy

6.8.4 Load Designator. A one position field used to designate shipment loads
{see table XXV).

TABLE XXV

- e —— n—

Load
Designator Remarks
1 Easy (see 6.1)
2 Average (see 6.1)
3 Difficult (see 6.1)

6.8.5 Assembly Designator. A one position fieid used to designate whether the
boxes are to be shipped assembled or knocked down (see table XXVI).

TABLE XXVI
wAssembly
Designator Remarks
A Assembled (see 6.2)
K Knocked-down (see 5.2)

6.8.6 Length. Designate the required length of the box in inches (see 3.2).
6.8.7 Width. Designate the required width of the box in 1inches (sce 3.2).
6.8.8 Depth. Designate the required depth of the box in inches (see 3.2).

SAMPLE PART HUMBER

Federal Specification No. PPPB621 - 1

C
Domestic Class ____ e e —— ———I ]- T
Style 2-1/2 | J

Without Preservative TRTMT
Average load
Assembled
Length 48" - —
Width 24" - N

Depth 14" —- e — — I

80ox, ln accordance with #PP-B-521, Class 1 for Domestic Shipping, Style 2-1/2,
Mrhoie 2oeservativs Treatment, Ay rage load, Assembled, 48 inches long, 74 inches
7' le, nd 14 {nchcs deep, m-asu.cd foom inside dimensions.
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FIGURE 14 TEST FIXTURE FOR DIRECT Wi/ HDSZAWAL

RESISTANCE TEST
(PRACPG2H 2 .22 AND LATERIL WITHORAWGL 0w 5/ /10 M
T COIERIRY 232 3.2)

57



Downloaded from http://www.everyspec.com

A

”
A ’:’

) )
(182 C# HAENIES S
L 8Tl FONELSISTY T0SIULYT SOS NIWIDILS LSTL §1 FNNO/T

MI/IA GNT MI/IA SJOL
il T L0/ —
Y i —=
Y fb
T”_ X
o ¥
by V
’
b
t e
”T
X .7 ﬁ
|
N A
. !
181 ."
L ' 1
[l —.
144 24
*
‘l\ﬂ.mll' 1 — lllln.m - :n & —>

NIHIC A0 NOILIINIT —“—r
SEINYIIHL HONITD =L



FOP-5-HZL

Downloaded from http://www.everyspec.com

(CEC €S HIYE &S
ASFUh FONYLSISTY TEMYYTHLIM LOTFHIG ¥OL NIWIIFSS LSTL "9 F¥NOIA

by

MIIA FTIS MIIN SOL
fo—, 9 -~
| | e
| S ~ik
=7 Y W e |
, - " m A
I . |
' ¥ . y
ol Voo | L M
” — e _ : i
' | P -
: b
.  OF- - ; o
“ .
o L
w | s
N | ,
M3 D 40 NOILDTHIT — 5

S8FNNIIHL LY 27D L



Downloaded from http://www.everyspec.com

P9 352N

ARPPLIED FDORCE

SIIIRE J7 TEST FIXTURE FOR DIRECT Wi HPEINSL RESIS TANCE TEST
(PARACRAPH 4. 3.2.9.:2) ~
60



ALLCCARL Guidkd vl
Cusicdians

Agcay - GL

Navy - SA

Air Force - 69

Review Activities

Downloaded from http://www.everyspec.com

PPP-2 87

s
O

[y

CLyry 5eddtf CCORDLMAL (06 ACTIVITIES.

GSA - #3530
USDA - APT

PREPARING ACTIVITY:
Army - GL

Project tlo. 8115-0440

Army - ME, SM, MU, N, AR, D

Navy = AS; Y0
Al Porce - 993

User Activities

Navy MC, 03, SH

U.8. QOVERNMMENT PRINTINO OFFICE ; 1982 - 361-705/1310

Orders for this publication are to be placed with General Services Admini,-

T

tration, acting as an-ag=nt for the Superiatandeat of Documents. See
section 2.of thiy spsciflzarion to o%rfa wrea 29123 aad sther drcireary

2¥pcmncord LT o,

CWAY
o~



Downloaded from http://www.everyspec.com

INSTRUGTITNS  In a continwing effort to make cuz 3tandardization documents bette  the Do0) promd-s thas & - for me.
ks g BTz and mIgestonn To7 Tmproveics: 3 A usen of mililucy Nandasdicatina dovwmanty LTt b o L
mggastioss Thg T-iym may Se Axtaced, (olded &l or b2 Tnes tadscated, faged alv g the lcosce yige (I Y IP IV Y) o
mailed 1o blc ¥ §, be as spocific as pcamble ab: . | 1t ulyw Troblem ac-as ich a3 wo.diay rhwh isgr -1 dlecor ta w0, wWis
‘o0 afid, rmtnore locee, smbiguows, or a3 15 .o, ot1le, and give proposed wording ~hagges shieh » uid Werate e
Aoblems Eotor an block B ray rmarks cot o't ] 1> 5 specific paragraph ol the docuzzent  If block 7 filled o0t an
2xaomed emont #l be madad *o you wihia 30 3 o let you fuow that yow comaents were recery~d and 2 e
conmdered

T

NOTE Thu form may not be used to request copies of docurnents, nor to request wairers, deviations, or clrafiest'on of
specification requirements on current contmacts Comments submitted on this form do not constitute or imply authoazation
to wstve any portion of the r~{erencel document(s) or to amend contractual requirements

eSS B o e e« M e EE e w—————

(Fold ulong this lice)

e ame o g —— - -

(Fold slong this line)

D“PARTMENT OF THE AIR FORCE
NO POSTAGE
NECESSARY

IF MAILED
IN THE
UNITED STATES

s | BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO 73236 WASHINGTON D C
POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE AIR FORCE

AFALD/PTR
WRIGHT-PATTERSON AFB, OH 45433

g I ' .
o
B jton




¥

Downloaded from http://www.everyspec.com

b s oo, S

r -

| ST T m——

§1 DOCUMAIIT 4ABER

SOV,

“a. NA‘RE v

————aTr T CTEIm =T

1 DOCLMEMT TITLE

e ——

& 3UBMWIT HHO URQ‘\‘H !AT?ON

vt 5 s it 1 vl

(See [rziuchon - Keverx Sude )

3TANDARDIZA (JON DOCUMEN 7 IMPROVEMENT PROPOSAL

-

b e o e ——— ——

b ADORERS (3?“71( Ctiy Staws, ZI” Cede)

& TYPE OF ORGANIZATION (Merk one)

D MANUFACTURER

D OTHER (Specify)

5 PaOaLE&A AREAg
& Paragryph Number snd Wording

b Rscommonded Wording

¢ Ragson/RAstionale tor Recommendstion

& REMARKS

7a NAME OF SUBMITTER (Last First MI) —

Optional

b WORK TELEPHONE NUMBER (Inciude Ares
Code) — Optionai

t MAILING ADDRESS (Stveat, City State ZIP Code) ~ Dptionsl

8 DATE OF SUBMISSION (YYMMDD)

T T T IS DT LR TGS

"ORN

O o 1408

o i it

PREVIOUS EQITION 1S OISOLETE




