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;'cU S p « . G , -J-S21C 

'FlfVRAL •SPFCTFR'AriON 

ROXF^ fJOOD NATLFD AND LOCK—PORNPR 

This s p e c i f i c a t i o n was approved by the Commiisioner, Federal Supply Se rv ice , 
General Services Adminis t ra t ion , for the use of a l l Federal agenc ie s . 

I , SCOPE AND CLASSIFICATION 

1.1 Scope. fhi3 s p c i H c a t i o n , aru a-pendi^ t h e r e t o , rovers n?v na i led and lock-
cocner wood'box^s, assembled or kno-.k -d dovn, tor use a j domestic and overseas 
-hlppiog c o i t U n e r s , 

1 ' 2 C l l a s s f i c a t i o n . 

1.2.1 Classes and s t y l e s , Wood boxes s h a l l be furnished in the following c l a s se s 
and s t y l e s , as spec i f i ed (see 6 . 2 ) . 

Class 1 - Domestic Class 2 - Overseas 

Style 1 S ty le 2 
Style 2 Style 2-1/2 
Style 2-1/2 S ty le 3 de le ted 
Style 3 de le ted Style 4 
Style A S ty le 4-1/2 
Style 4-1/2 Style 5 
3 ty le 5 S ty le 7 
Style 6 
Style 7 

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

Grade A - With preservative treatment 
Grade B - Without preservative treatment 
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1'''3 l*£?a ° ? -°*£2L' The boxes "Hall be furnished for the shipment of type 1 
(easy), type 2 (average), and type 3 (difficult) loads, as specified (see 6.1 and 
h.i). w 

1.3 Part number. Specification part number for items described vill be 
fomulaTeTas~7h5£n in 6.8. 

2. APPLICABLE DOCUMENTS 

2.1 The foil-owing documents, of the issues in effect on date of invitation for 
bids or request for proposal, form a part of this specification to the extent 
specified herein: 

Federal Specifications; 

FF-F-133 - Fasteners, Wood 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 Agencies) 
(Activities outside the Federal Government may obtain copies of Federal specifi

cations, standards, and commercial item descriptions as outlined under General 
Information in the Index ot Federal SpecifiCBtIWOs, Standards and Commercial Item 
Descriptions. The Index, which includes cumulative bimonthly supplements as issued,^, 
is for sale on a subscription basis by the Superintendent of Documents, US Govern
ment Printing Office, Washington, DC 20402. 

(Single copies of this specification, other Federal specifications, standards, and 
commercial item 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, WA. 

(Federal Government activities may obtain copies of Federal specifications, 
standards, and commercial item 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 Members for Containers and Pallets 
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(copies »- liLLlIicy »peeiicr.itJ ms a U MMnddilo tequU-M by concfaccots ia 
connection ul h spaiiitc procurement Functions should be obi-n̂ ned from ths pr0'urin 
activity or Ad directed by the conn-acting office;,) 

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 
issue in effect on date of invitation for bids or request for proposal shall apply: 

American National Standards Insticute (ANSI) Standard: 

MH15.1 - Glossary of Technical Term 

(Copies of the standard including the glossaty are available for a fee at the 
American National Standards Cnstitute Inc., 14JO Bcoadway, New York, M 10013.) 

National Motor Freight Traffic Association, Inc., Agent 

National Motor Freight Classification 

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

Uniform Classification Committee^ Agent 

Uniform Freight Classification 

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

STD. 20-70 American Softwood 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 available 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 
specifi-^Uen.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 length equa'l to the width of the piece of lumber in which 
:hey occur, shall ha-ve a diameter or sum of diameters, measured across ibt> width >•£ 
•^e piece of lumber, greater than one third the width of the piece of lumber, or 4 
H-h^q whichever Is i :ss. Season cheeking of Intecgnyvi !'nocs is allowed. 
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). 1.1.2 Loose or encased kno»j . Any loose knot , as long as i t f a l l s within tne 
;l™e l i m i t a t i o n s for t i g h t kno t s , may by the i n s e r t i o n of one or more corrugated 
fas teners dr iven equal ly in to the knot and adjacent wood, be considered a t i g h t ^"^ 
v-iot. The s p l i t t i n g of the knot , other than point of i n s e r t i o n , by the in se r t i on of 
u'ne corrugated fas tener w i l l be cause for r e j e c t i o n . Loose knots or holes w i l l be 
permitted when occurr ing beneath a c l ea t or b a t t e n , provided that the spec i f ied 
n a i l i n g can be accomplished without passing through the hole or knot . 

3 .1 .1 .3 S p l i t l i m i t a t i o n s . Exceptions to s p l i t l imi t a t ions of MIL-STD-731 sha l l 
be as s p e c i f i e d T e T T i n . ™ " 

3 . 1 . 1 . 3 A Width of piece from s p l i t 1-1/2 inches o r g r e a t e r . S p l i t s extending 
the e n t i r e l e "n7 t%"^Tthep iece _ wi l l be""p7t:mlTted for side7Tto~ps, and bottoms, 
provided the width of the piece measured from the s p l i t i s 1-1/2 inches or g r e a t e r , 
and the s p l i t i s r epa i red with corrugated f a s t e n e r s . The corrugated fa s t ene r s s h a l l 
have a length and loca t ion to provide a minimum of two complete corrugat ions on each 
s ide of the s p l i t and s h a l l be spaced and driven in accordance with 3 . 3 . 3 . 2 . 1 (see 
f igures 10 (a) and ( b ) ) . 

3 . 1 . 1 . 3 . 2 Width of piece from s p l i t 2-1/2 inches or g r e a t e r . When the width 
measured from the s p l i t to the edge, as defined in 3 . 1 . 1 . 3 . 1 , i6 2-1/2 inches or 
g r e a t e r , the r e s u l t i n g unjoined member may be considered a piece as defined in 
3.3.A, provided the required n a i l i n g i s accomplished (see 3 .3 .6 .2 and f igure 
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 (d)). 

3.1.1.3.A 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 
piece, and do not exceed 3 inches in length, are acceptable, provided the split does 
not terminate in the edge of a piece 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.A 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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3.1.2 riatU. U i a h*l l c l i i 'o i ro <y<.«" I I ., sc/Js-s 't, 7, 3, 9, 10, or 18, or 
ao.:uAaically driven, s ta le s 7 or 10 of F7-N-105. Except fur s tyle 18, unclinched 
l a i l s shal l be cement coated or chemical.'y etched (see 6 .3 ) . 

3.1.3 Screws. Standard flat head screws shall conform to FF-S-111. 

3.1.4 Corrugated fasteners. Corrugated 
onform to FF-F-133. 

fasteners shall be steel and shall 
conform to 

3.1.5 Other fasteners. In lieu of nails and screws, other fasteners may be used 
to securet^rbotTSTsides, ends, cleats, or battens, provided the fasteners 
comply with the peefokanee rcquir^ments of 3.3.6.5. 

3.1.6 Hood preservative. Wood preservative shall conform to composition A of 
T T - W - 5 7 2 r — — * ~ 

3.1.7 Glue. Che glue used to joia two or more pieces Bhall be one that meets the 
requireme^Tof 3.3.3.1. 

3.2 Box dimensions. Dimensions 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 

3.3 Fabrication. 

andj>roup category of parts. 
of boxes, and the thickness and 

3,3.1 Thickness and group category of parts. The thickness and group category of 

width of cleats and battens, shall be determined from tables I, I I , 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 holeB located at points of nailing and 
shall be free of knot holes or holes that expose the contents. 
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TABLE I 
< 3f sides, top s, bottomSj and ends, and thickness and width of cleats 7/ u. < 

o 
Weight c >f contents Groups I and 11 woods *■' Groups III and IV woods ^ o1 

Thick Thick
ness of ness of 

Not sidet >. Thick Thickness sides„ Thick Thicutr.eas 
Exceed exceed Style of 

box 6 / 
tops, and ness of and width tops, and ness of and wiath 

of cleats •*' ing ing 
Style of 
box 6 / bottoms ends of cleats bottoms ends 

and wiath 
of cleats •*' 

Founds Pounds Inch Inch Inches Inch Inch Incnes 
— 50 1 3/8 1/2 — 1/4 1/2 — 
-- 50 A. 4-1/2, 5 3/8 1/2 1/2 by 2 1/4 1/2 1/2 by 1-3/4 
— 50 2 3/8 3/8 3/8 by 2 1/4 3/8 3/8 by 1-3/4 
— 50 6 3/8 1/2 — 1/4 3/8 — I 

50 100 1 4/ 3/8 1 — 3/8 3/4 — 
50 100 4, 4-172, 5 3/8 5/8 5/8 by 3 3/8 1/2 1/2 by 1-3/4 
50 100 2, 2-1/2, 3/8 1/2 1/2 by 2 3/8 1/2 1/2 by 1-3/4 
50 100 6 4/ 3/8 1 — 3/8 1/2 —-

100 250 4, 4-172, 5 1/2 5/8 5/8 by 3 1/2 1/2 1/2 by 2-1/4 
100 250 2, 2-1/2, 7 1/2 5/8 5/8 by 3 1/2 1/2 1/2 by 1-3/4 
250 400 5/ 0 2-1/2, 7 5/8 1 1 by 3 1/2 3/4 3/4 by 2-1/4 

U Norn! .nal . The dressed sizes of wood shall equal or « exceed the minimum sizes shown in table I of 20-70. 
For the purpose of this s pec ification, reference to STD 20-70 shall be limited to the above. 

2/ ThicknesB tolerance shall be _+ 1/16 inch for parts 3/8 inch thick and thicker, except as otherwise specified 
in 3.3.1.1. Thickness tolerance shall be + 1/16, -1/32 inch for pieces less than 3/8 inch thick. 

3/ Width tolerance shall be + 1/16 inch, except as otherwise specified in 3.3.2° 

4/ Providing the boxes have one-piece solid sides of sawed lumber and contents are packed in interior contain^^ 
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axccedi 000 pounds, usa ' *b'« //. 
>.' I' 

y Styles ?, -i-1/2, 4 , 4-1/2 W e s . Ualess otherwise specltie.1, (.<.*o 6 2) when 
inside depth of a box is 5 inches or less, end cleats shall not be used. Thi inside 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 

least two clinched nails> 

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

TABU IA. Coaaiercial standauls for lumbee 

Rules Grade V 2/ 

CL 11 
NEIMA 3/ 
NHPMA T/ 
SPIB 5/ 
WCLB 6/ 
WWPA 7/ 
NiilA 8/ 

Construction Light Framing 

1/ Structural (str.) design values greater (12.5%) than str. No. 3, but 8light3y 
(10%) less than str. No. L. 

2/ Standard grading rules for Canadian li~»»er. 

3/ Standard grading rules for Northeastern lumber. 

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

5/ Standard 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 Lumber Association, 

2J Wood shall be completely free of bark to prevent spread of Oak Wilt descase. 
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TABLE I I . Boxes for domestic shipment, type 3 ( d i f f i c u l t ) loaag; thickness of 
s i d e s , tops , bottoms, and ends, and thickness and width of c l e a t s 6/ 

Weight of contents Croups I and II woods 1/ Credos III ana IV wooes 2/ 
-v. 

INS 

Exceed
ing 

Not 
exceed
ing 

Style.of 
box 5 / 

Thick
ness of 
sides, Thick-
tops, and ness of 
bottoms ends 

Thickness 
and width 
of cleats 

Thlck^ 
ness of 
sides, 
tops, and 
bottoms 

Thick
ness of 
ends 

Thickness 
and width 
of cleats 3/ 

Pounds Pound 8 Inch Inch Inches Inch Inch Inches 

— 50 4 , 4 - 1 / 2 , 5 3/8 5/8 5/8 by 2 3/8 1/2 i / 2 by 1-1./4 
50 i 0 0 4, 4 - 1 / 2 , 5 1/2 1 1 by 3 1/2 1/2 1/2 by 1-3/4 
iO 100 2, 2-1/2 1/2 5/8 5/8 by 2 1/2 1/2 1/2 by 1-3/4 

100 250 4, 4 - 1 / 2 , 5 5/8 1 1 by 3 1/2 3/4 3/4 by 2-1/4 
LOO 250 2, 2 -1 /2 , 7 5/8 1 1 by 3 1/2 1/2 1/2 by 2-1/4 
250 400 2, 2 -1 /2 , 7 1 1 1-1/4 by 4 3/4 3/4 3/4 by 2-1/4 
400 600 * ' 2, 2 -1 /2 , 7 1 1 1-1/4 by 4 3/4 3/4 3/4 by 2-5/8 

U Nominal. The dressed s i z e s of the wood shal l equal or exceed the minimum s i zes shown in table I of 
STD 20-70. For the purpose of this s p e c i f i c a t i o n , reference to STD 20-70 sha l l be limited to the above. 

2/ Thickness tolerance shal l be + 1/16 Inch for parts 3/8 inch thick and thicker, unless otherwise spec i f i ed 
in 3 . 3 . 1 . 1 . 

3 / Width tolerance shal l be _+ 1/16 inch, unless otherwise specif ied in 3 . 3 . 2 . 

kf When load to be carried by the box exceeds 600 pounds, use table IV. 

5 / Sty les 2 , 2 -1 /2 , A, 4-1/2 boxes. Unless otherwise specif ied (see 6 . 2 ) , when the inside depth of a box i s 
5 inches or l e s s , end c l e a t s shal l not be used. Thickness of the ends shal l be not l e s s than the combined 
thickness of the end and c leat as spec i f i ed . Each side and end shal l be made from one piece , except when 
the end i s approximately square, a two-piece end may be used with each end piece of approximately equal 
th ickness , a " with the grain of each piece running at right angles to the other . Two-piece ends sha l l be 
nai led together with at least two clinched n a i l s . 

hj See 6.1 for def in i t ion of type 3 load. 
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.„.:Le i n . Boxes cor overseas shipment, cype 1 (easy) and type 2 ( ave rage ; load; tn lckness of 
s i d e s , tops , bottoms, and ends, and Lhlckness and width of c l e a t s 5/ 

'Ht of contents Groups I and II woods *' Groups 111 and IV woods II 

Thick Thick
ness of ness or 

ot sides, Thick Thickness sides, Tnick- Thickness 
»..v\.Ce cr*j"" exceed c tyle of tops, and ness of find width tops8 ana ness of and widtT r t 
i f > 
- TT. ing box L' bottoms ends of cleats bottoms er.ds of cleats J/ 

i OULill!> Pounds Inch Inch inches Inch li\x.a Inches 
__ 50 4, 4-1/2, 5 3/8 5/8 5/8 by 2 3/8 1/2 1/2 by l-^ft* 
53 100 4, 4-1/2, 5, 7 1/2 1 1 by 3 3/8 1/2 1/2 by 1-i/ H 
100 250 4, 4-1/2, 5 5/8 1 1 by 3 1/2 3/4 3/4 by 2-1/4 
100 250 2, 2-1/2, 7 5/3 5/8 5/8 by 3 1/2 1/2 1/2 by 2-1/% 
250 400 4, 4-1/2, 5 1 1 1 by 3 3/4 3/4 3/4 by 2-1,H 
:iG 400 2, 2-1/2, 7 1 1 I by 3 3/4 3/4 3/4 by 2-1/4 
400 600 2, 2-1/2, 7 1 1 1 by 3 3/4 3/^ 3/4 by 2-1/4 
600 1000 (see table IV) 

L/ S ty les 2, 2 - 1 / 2 , 4 , 4-1/2 boxes. Unless otherwise spec i f i ed (see 6 . 2 ) , when the in s ide depth of a box 
. s 5 incaes or l e s s , end c l e a t s s h a l l not be used. Thickness of the ends s h a l l be not l e s s than the 
combined th ickness of the end and c l e a t as spec i f i ed . £ach side and end s h a l l be made from one p iece , 
excent when the end i s approximately square , a two-piece end may be used with each piece of approximately 
equal t h i c k n e s s , and with the grain of each piece running a t r i gh t angles to the o t h e r . Two-piece ends 
s h a l l be nai led toge ther -dth a t l e a s t two clinched n a i l s . 

2/ r o m m a i . The dressed s i z e s of the wood s h a l l equal or exceed the minimum s i ze s shown in t ab le I of 
STD 20-70. For the purposes of t h i s s p e c i f i c a t i o n , reference to STD 20-70 s h a l l be l imited to the a b c ^ . 

3 / -ihlckness to le rance s h a l l be plus or minus 1/16 inch for pa r t s 3/8 inch th ick ar.d t h i c k e r , unless otherwise 
t .^eci f .ea in 3 . 3 . 1 . 1 . 

isj (uacn to le rance s h a l l be + 1/16 i i n c unlees othhewiss specci ied i i 3.3.22 

y Sec 6.1 for d e f i n i t i o n of type 1 and 2 loads . 
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TABLE IV. Poxes for overseas shipment, type 3 (difficult) load; thickness of sides, 
tops, bottoms, and ends, and thickness and width of cleats 5/ 

_*< *u 

Weight of contents Groups I and II woods 

Exceed-

Pounds 

100 
100 
250 
2 50 
400 
600 
800 

Wot 
exceed
ing 

Style of 
box 1' 

Thick
ness of 
sides, 
tops, 
bottoms 

an 
I 

Thick
ness of 
ends * 

Thickness 2/ 
and width 
of cleats 

Pounds 

100 
100 
250 
250 
400 
400 
600 
eoo 
1000 

4-1/2, 
2-1/2, 
4-1/2, 
2-1/2, 
4-1/2, 
2-1/2, 
2-1/2, 7 
2-1/2, 7 
2-1/2, 7 

Inch 

1/2 
1/2 
5/8 
5/8 
1 
1 
1 
1 

1-1/4 

Inch Inches 

1 1 by 3 
5/8 5/8 by 3 
1 1 by 3 
5/8 1 by 3 

1-1/4 1-1/4 by 4 
1 1-1/4 by 4 
1 1-1/4 by 4 

1-1/4 1-1/4 by 4 
1-1/2 1-1/2 by 5 

Groups III and IV woods ■*' 
Thick
ness of 
sides, 
tops, and 
bottoms 

Inch 

1/2 
1/2 
1/2 
1/2 
3/4 
3/4 
3/4 
3/4 
7/8 

Thick
ness of 
ends 

ThxcKneas 
and width 4/ 
of cleats 

] 

Inch Inches 

1/2 1/2 by 1-3/* 
1/2 1/2 by 1-3/4 
3/4 3/4 by 2-1/4 
3/4 1/2 by 2-1/4 
7/8 7/6 by 2-5 /8 
3/4 3/4 by 2-5 3 
7/8 7/8 by 2-5/d 
7/8 7/3 Dy 2-5/8 

1-3/8 l -S /8 by 3-1/4 

U S ty les 2, 2 - 1 / 2 , 4, 4-1/2 boxes. Unless otherwise spec i f ied (see 6 . 2 ) , when the i n s i d e depth of a box <* 
5 inches or l e s s , end c l e a t s s h a l l not be used. Thickness of the ends s h a l l be not l e s s than the coraOxneo. 
th ickness of the end and c l e a t as spec i f i ed . Each side and end s h a l l be made from one p i ece , except wnen 
the end Is approximately square , a two-piece end may be used with each end piece of approximately equal 
t h i c k n e s s , and with the gra in of each piece running at r ight angles to the o the r . Two-piece ends s h a l l 
be nai led together with at l e a s t two clinched n a i l s . 

2 / nominal. The dressed s i z e s of the wood s h a l l equal or exceed the minimum s i zes shown in t ab l e I of 
STD 20-70. For the purpose of t h i s s p e c i f i c a t i o n , reference to STD 20-70 s h a l l be l imi ted to the abov&. 

3 / Thickness to le rance sha l l be _+ 1/16 inch for pa r t s 3/8 inch thick and t h i c k e r , unless otherwise s p e c i f i e d 
in 3 . 3 . 1 . 1 . 

W wioch to l e rance s h a l l be +_ 1/16 inch, unless otherwise specif ied in 3 . 3 . 2 . 

5/ See 6.1 for d e f i n i t i o n of type 3 load. 
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), 1.1.1 v a n a c Ions i.i thii.kn?ss FCM groups HL and IV woods v a r i a t i o n s in 
L-hiekness d" j to fiac^ine operat ions u\\ t be pp emit <.e<l as speci f ied below in not no re 
' han 10 ptr. enc of t .e p ' a c a s . Pi :ss 3/8 inch hick and th i cke r sha l l not devia te 
more than _+ 1/8 inch from specif ied th i ckness . Pieces l ess than 3/8 inch th ick 
shal l not deviate more than plus 1/8 or minus 1/16 inch from speci f ied t h i c k n e s s . 

3.3.2 Clea t s and b a t t e n s . Clea ts and bat tens sha l l be s ingle sol id p i ece s . Tor 
groups I I I and IV woods va r i a t i on in width of c l e a t s and ba t tens due to machine 
operat ions w i l l be permitted as speci f ied belov u more than 10 percent of 
oieces of each kind. Deviation s h a l l be not more than +_ 1/8 inch from spec i f i ed 
■yidth. 

3.3.3 Bui l t -up p i e c e s . Any piece or par t used to make a box, excepting c l e a t s , 
'oat tens, "and d i agona l s ,may be b u i i t up by gluing (see 3 . 1 . 7 ) , or fas tening s t r i p s 
of proper th ickness edge-to-edge in accordance with methods described in 3 . 3 . 3 . 1 . 
When bu i l t -up pieces are used for fab r i ca t ion of boxes, the th ickness v a r i a t i o n s 
permitted in 3 .3 .1 .1 and 3.3.2 s h a l l apply. 

3 .3 .3 .1 Glued j o i n t s . Joining methods i l l u s t r a t e d in figure 8 may be used in 
making b u i l t - u p p i e c e s . Glued mul t ip le Lindennan, glued tongued-and-grooved, and 
glued but ted j o i n t s are permitted without reinfoceement by mechanical f a s t e n e r s , 
provided the glued j o i n t s meet the t e s t requirements of 4 . 3 . 3 . 

3 . 3 . 3 . 1 . 1 Linderman j o i n t s . Two or more pieces that are Linderraan-jointed, dove
t a i l type j o i n t , and glued sha l l be considered as one p iece . 

3 .3 .3 .1 .2 Nonlocking j o i n t s . Two or more pieces b u t t - j o i n t e d and glued or 
tongued-and-grooved and glued s h a l l be considered one piece, provided the joined 
surfaces are machined to insure fu l l contact and are held under pressure u n t i l the 
glue i s se t s u f f i c i e n t l y to withstand immersion in water and subsequent t e s t i n g as 
spec i f ied in 4 . 3 . 3 . 

3 .3 .3 .2 Mechanically-faseened j o i n t s . Butted j o i n t s and tongued-and-grooved 
j o i n t s in b u i l t - u p pieces do not r equ i re gluing when made with corrugated f a s t en 
ings as shown in f igure 8. 

3 . 3 . 3 . 2 . 1 Corrugated f a s t e n e r s . At l e a s t two corrugated f a s t ene r s s h a l l be used 
on each j o i n t . In jo in ing s i d e s , top , and bottom, corrugated fas teners s h a l l be 
placed wi th in 6 inches of each end of the piece of lumber with spacing between 
corrugated f a s t e n e r s , to be in accordance with t ab le VI. If th ree or more 
corrugated fa s t ene r s are required in a j o i n t , the fas teners s h a l l be driven 
a l t e r n a t e l y from opposi te s ides of the p iece . When the jo in t i s tongued-and-grooved 
and glued, f as teners may be driven from one side and the j o i n t does not requi re 
t e s t i n g . On the ends of s t y l e 1 boxes, corrugated fas teners s h a l l be driven not 
more than 3 inches from each end of L i b e r . Corrugated fas teners s h a l l be dr iven 
flush wit-h the surface or not- more than 1/16 inch below the lumhpr crfarp S i 7 P < -
of fas teners required are S townin t ab le V. 

11 
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TABLC V. Si/e_o_f c o r r u g a t e d f a s t e n e i ' j for b u i l t - u r p ieces 

I h i c k n e s s of box Size of c o r r u g a t e d 
p a t t s f a s t e n e r s 

Inch Inch 

3/8 1/4 bv 1 
1/2 3/8 by 1 
5/8 1/2 by 1 
3/4 and 13/16 5/8 by 1 
7/8 and up 3/4 by 1 

Table VI. laximuiti 
for sid 

spacing be 
es, top, a: 

;tween corru 
nd bottom 

Sa ted fasteners 

Domestic Overseas 
Typo of joint boxes boxes 

Inches Inches 

Tonf.ued--and-j: rooved Q 8 
But t-jointed (or splits) 8 6 

3 . 3 . 3 . 2 . 2 F a s t e n i n g s a c r o s s bu t t ed j o i n t s . Two or more niece*;, V S ir,rh o r m 0 ! 

t h i c k n e s s , and not l e s s than l - 1 / 2 inches in widtn a t e i t h e r end, which a r e j o i n t e d 
and which a r t f a s t ened w i t h two or more corruf ia ted f a s t e n e r s in accordance wi th 
3 . 3 . 3 . 2 . 1 s h a l l be c o n s i d e r e d a b u i l t - u p p i e c e . 

3 . 3 . 3 . 2 . 3 F a s t e n i n g s a c r o s s t on rued -and-g rooved j o i n t s . Two or more p i e c e s , 
3/R inch or .nore In t h i c k n e s s , and not l e s s than 1-1/2 inches m width at e i t n e r 
end, which a r e tongued-and-grooved and which a r e fas tened with two or more 
c o r r u g a t e d f a s t e n e r s in accordance wi th 3 . 3 . 3 . 2 . 1 s h a l l be c o n s i d e r e d a b u i l t - u p 
p i e c e . 

3 .3 .« Number of p i e c e s In a box p a r t . Tne maximum number of p i eces making up a 
s i d e , t o p , bo t tom, o r end s h a l l co r r e spond to t h a t al lowed for the width of the bo \ 
pa r t up to 12 i nches as s p e c i f i e d in t a b l e V I I . No s i n g l e s o l i d p i e c e or b u i l t - u p 
p i e c e s s h a l l be l e s s than 2-1 /2 i nches in width a c r o s s the s p a c e . For box p a r t s 
exceeding 12 i n c h e s , the average wid th of p i e c e s s h a l l be not l e s s than 3 i n c h e s . 

12 
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TA3I S / [ [ , ^'Mst^t oi pji9- .C ln_ i u / I-o-̂  pare 

Maximum number 
Width of bo/ p a n ___ of p i e c e s , s i n g l e , 

Exceeding Not exceed ing s o l i d or b u i l t - u p 
I n c h e s Inches 

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

3.3.5 Additional battens or cleats. Additional bat-tns or cleats (sec 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 when the unsupported span exceeds that given 
in table VIII for the thickness of the part involved. Additional cleats applied to 
ends shall run across the grain of the end boards 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 (see figure 
12) is the distance between battens, the distance between the batten and the inside 
face of the end of the box, 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 bottoms are each comprised of a one-piece part (sec 
6.A.4) minimum 3/4-inch thick. 

TABLC " I I I . Requirements for a d d i t i o n a l b a t t e n s or c l e a t s 

tiaximun l e n g t h of 
unsuppor ted span 

Inches 

Thickness of end , s i d e , top o r 
bottom 

Groups I and Croups I I I and 
I I woods IV woods 

Inches Inch 

—— 1/4 
3/3 

— 3/3 
1/2 

1/2 
5/8 
— 5/8 

1 
3/4 

1 
13/16 

1-1/4 7/8 

19 
21 
23 
30 
34 
3fi 
42 
47 
50 
54 
64 

13 
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3 .3 .5 .1 I a te nn ed i a te c le a t s . Nailing of intermediate c l ea t s on end panels s h a l l 
conform to the requirements for end c l e a t s specif ied 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, andthe-^IFure-of the contents will permit, battens shall be used inside 
the box across the grain or pieces 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 
attached 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 
outside 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 boxe6 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. 

nals. When specified (see 6.2), diagonal reinforcing 
figure 12) shall be added to the interior or exterior surfaces of the box. When 
3.3.5.3 Diagonals. When specified (see 6.2), diagonal reinforcing members (see 

..gure 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 II, ill, 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 VIII, determines the number of single diagonals on each 
panel. Single diagonals in each of two adjacent 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 area6 on one panel shall be 
rranged in zig-zag patterns shown in figure 12. When a 24-inch minimum strapping 

£ c e m L i I n r 3 T ! £ l . 
interval " ^ " L ^ t h " " ^ " ^ ^ " * r ^ ^ 

3.3.5.4 Skids. Boxes (except style 7, see 3.4.7) with items packed therein, having 
gross weight in excess of 200 pounds, or containers with both length and width 

. -r i.a i i v.. ii. i i i J-I-J ..! inn __..„j_ . u . n 

3.3.5.4 
a 
dimensions of 48 inches by 24 inches or more and weighing more than 100 pounds shall 
be provided with a minimum of two skids. The skids shall measure a minimum of 2-1/2 
inches high and 3-1/2 inches wide and shall be fabricated from one piece of lumber. 
When specified (see 6.2), the skids may be fabricated from two pieces of lumber. 

14 
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' ' i , peciHoii i ^ c hi) " a Vot :m <: rLrd port ion oc skid ends shal l L«J beveled at 
a i arig le of AS* + 5 ° . SJ-id. sna i l f ; p l a c : ex t e r io r bat tens on box bottoms when 
battens ar- required in tabl-1 VIIT (sdS 3.3.5.2.2). Skids shall be placed parallel 
to and extsnd 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 

shall be notched, „ applicable, to provide clearance for elther girttoise or 

in depth and of such width as to aco^data forks and slings for handling, and m,, 

h:/irnLH^^;«ed\f3:"rihebonaur:;.iihbei":effrLb:h:er„"de"h;™gh 
the bottom into the skids and be clinched not less than 1/8 inch. Alternative to 
clinching, nails conforming to type II, style 18 of FF-N-105 may be used of such 
length as to penetrate a minimum of 3/4 the thickness of the skids and shall not 

Nailfshall 
protrude through the skid. The nails shall be arranged in two rows in a staggered 

npottbernioL\tedsl:s1n?habentnrinncahUfr0: eTgeh of" h T s k L ^ T ^ V ^ 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 specified width of skids may be + 1/4 
inch. When skids are specified and box requires two or more inside battens (see ;:battached\oihetfsid?orroorb^ 
3.3.6 Nailing. 

3.3.6.1 Size of nails. The size of nails for fastening sides, top, and bottom to 
ds and cleats, as determined by the groups of wood used and the thickness of the ends and cleats, as determined by the groups of wood used and the 

parts being fastened together, shall conform to table IX. If the required nail is 
not available, 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 size 
given in table IX apply to box assembly as distinguished from the attachment of 
cleats and reinforcing members on box parts, and as distinguished from the nailing 
of top and bottom parts to the sides of boxes. 

, 7-
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i.i.b.l opacity u^ uaxi:,. The average sp-iciag of na i i s holding trie s i d e s , top, 
or bottom of the ends and c l ea t s or bat tens " h i l l be not greater than ihe values 
shown in table X. Each single solid piece o Lui l t -up piece in the s ides , top, or 
bottom sha l l have ar lease tvo n*i l s at e«jch r . i i i ing end. M i l spacing given in r 
center column of table X i s also appl icable :n the attachment of c l e a t s , b a t t e n s , 
and diagonals on bo i pa<ts although addi t ional na i l ing is sometimes required tn 
accordance with 3 . 3 - 6 , 3 . 
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irtri^e IX. S i z e of cement-coated or c h e m i c a l l y - e t c h e d c o o l e r , s i n k e r , and t ^ n c U r d box n a i l s for loxm 

Thickness of ends or c l e a t s t o which s i d e s , t o p , and bot tom are na i l e d ( i n c :h) 
£p»eci.fc^ Exceeding 7/16 1/2 9/16 5 / 8 11/16 13 /16 7 / 8 1 1-1/8 1-1/4 
L.1 wooJ Not 

i sxceed ing 7/16 1/2 9/16 5/8 11/16 13/16 7 / 8 1 1-1/8 1-1/4 — 

Group i 4 5 5 6 7 8 8 9 9 10 U 
Gv oup i 1 S i z e of 4 4 5 5 6 7 7 8 9 9 i : 
Ciroup I I I n a i l 3 4 4 5 5 6 7 1 b 9 10 
: \ _ o iv (penny ; 3 3 4 4 4 5 6 ' 8 8 9 

TABLE IX. Spac ing of c e m e n t - c o a t e d or c h e m i c a l l y -- e t ched na i l l s fo r boxes TABLE IX. 

Spac ing ; when S p a c i n g when 
d r i v e n i n t o d r i v e n i n t o 

uLa*: i>r vd\ I s s i d e g r a i n 
d r i v e n i n t o 

Inches Inches 

S ixpenny or s m a l l e r 2 1-3 /* 
Savenpanny 2-1 /4 w 

^.1, . i;pxfnny 2 - i / 2 : - V / A 
i - . . r - r n i 2 -3 /4 2 - 1 / 2 
Te npenr.y 3 2 - 3 / 4 
■ueivcpenny 3-1 /2 3 
i ixceenpenn; y 4 3 - 1 / 2 
. , ... : y p e , . r / 4 - . / 2 < 

. / wrier, n a i l s a r e a l t e r n a t e l y d r i v e n i n t o end g r a i n of end and s i d e g r a i n of c l e a t ( such as n a i l i n g s i d e s 
co ends In s t y l e s 2 , 2 - 1 / 2 , 4 , 4 - 1 / 2 , 5 and 7 ) , use spac ing schedule based on d r i v i n g n a i l s i n t o &z<& 
s t r a i n . 



3.3.6.3 Nailing of cleats, battens and other reinforccmennts Each single solid 
piece or builT-^iTc'e"IhTll "befastened'- to eacTTvTrUcal cleat or batten with not ̂  
less than two nails or other fasteners (see 3.3.6.5). All nails shall pass through 
ooth the cleat and the end (or through batten and side, top or bottom) and be 
clinched not less than 1/8 inch, except that eightpenny 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. NailB 
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. 
NaiHng patterns may be varied in sides tOD, bottom or ends when necessary to 
avoid conflict. Wherever cleats are used in the end construction approximately one 
half of the Tiails used to secure 16 ngthwi66 parts (sucti as top, bottom, and sides) 
to cleated end shall be driven into end pieces 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 
nails 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 

Thickness of side 
IncViF"! 

Group I 
wood 

Group II 
wood 

Groups III 
and IV wood Spacing 

Under 3/4 
3/4 thru 7/8, incl. 
15/16 thru 1-1/16, incl. 
Over 1-1/16 

Inches 
Minimum Maximum 

nailing permitted — — -
7d 6d 5d 6 8 
8d 7d 6d 6 8 
lOd 9d 8d 8 10 

are 3.3.6.5 Alternate fasteners. When fasteners other than nails and screws 
used, the number of fastenings shall be determined by comparing their test value 
with those of the nails as covered m 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 
di^ance from the ends 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 ruo aHjacent fastening will be deoendent uDon 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. 
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"• 3,6 , ;_»•'■> !£, u i i l - .% , di>d t c j ^ n l ^ n ^ . ^z I LJ jud u u i e i i d s t e n e i s j h a l l be 
. l i u e n so i b ' t i , f t c v 8 ' t he he,.M > w Che point v i LI p r o j e c t above the s u r f a c e of the 
wood, ex.. a^t foe pu rposes of tVo> ,_, n a i l i n g tad c l i n c h i n g , whe •<? c"eqi i red . 
O c c j s i o n a l o v e r l i v i n g w i l l be pii.rn<tted but no na i l or o t h e r t (s ter l ing s h a l l be 
overdriven more than 1/8 the t h i c k n e s s of the p i e c e . When s p e c i f i e d ( s e e 6.2 and 
6 . 7 ) , the overdr iv ing of n a i l s and f a s t e n e r s 1/8 the th ickness of c l e a t s s h a l l be 
l imi t ed to not more than 10 percent for each box. 

3-3.7 hS2JLi^3li°IL2i screws. 
s p e c i f i e d ( s e e 6 , 2 ) 

Screws s h a l l be used for f a s t e n i n g of boxes , when 

3 . 3 . 7 , 1 Length of s c r e w s . Screw l e n g t h s h i l l be t h r e e t imes the t h i c k n e s s of the 
p iece h o l d i n g the "head". If t h i s l e n g t h i s not a v a i l a b l e , use t h e next s h o r t e r 
s t a n d a r d l e n g t h . The g>ge of .ceews to be used s h a l l be de t e rmined from t a b l e 
X I I . I f t h e r e q u i r e d s i z e of screw i s u n a v a i l a b l e , use next s m a l l e r gag<5 and the 
s p a c i n g s h a l l be c luced 1/4 inch f roa the spac ing s p e c i f i e d in t a b l e X I I I . 

TABLE X I I . Gage of screws for d i f f e r e n t t h i c k n e s s of lumber 
and g roups of wood s p e c i e s 

Th ickness of p i e c e h o l d i n g 
p o i n t of screw 

Inrhes 

Screw gage for wood groups 

3/8 
1/2 
5/8 
3/4 
13/16 
7/8 

I 
1--1 /16 
1--1 /8 
1--1 /4 
1--5 /16 

Number 

6 
7 
8 
9 

10 
10 
11 
12 
12 
12 
12 

I I 
Number 

5 
6 
6 
8 
9 
9 

10 
10 
11 
12 
12 

I I I IV 
Number 

5 
6 
6 
7 
8 
8 
9 

10 
10 
11 
12 

Number 

4 
5 
6 
7 
8 
8 
9 
9 

10 
11 
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 XIII. When top and bottom 
are screwed to the sides, screws shall be placed 8 to 12 inches apart. 

I 
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TABLE XIII. Average spacing of screws for boxes 

Spacing when only top 
Spacing wtien driven Spacing when driven of box fastened 

£?.Ee of screws into side grain ^' i n to end grain with screws 

Number 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 

U 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 
holding the shanks of screws. Pilot holes, drilled in the piece holdi 

in the pieces 
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 bit6 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, II, 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 
Siz€ 

Shank clearance holes Pilot holes for J&E2HE, IV woods 
screws Siz€ > Of tWj 

Inch 

Lst bit Gage of dr ill Size of twist bit G a £ £ • of drill 

Number 

Siz€ > Of tWj 

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 
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3 . >3 r e ^ r y a c i c =■ ̂ d- < v"T S c a l l of the f inished wood parts of grade A 
Luxes 3hal l be preserved by Imnrislog for a miniaum of one minute in wood preserva-

ive conforming to ccaposir.ion A of rT-'J~572. When boxes are to be painted, wood 
;u* 3 8 e r / i t i >a jhatL ba -accomplioh ? ' > ioi to appl ica t ion of p a i n t . 

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 
4.3,4. 

3 " 4 .Pox_ g t y l e _ d g t a i l s . 

3 * 4 , 1 Stjle 1, no cleats. In the ends, the grain of the wood shall run in the 
direction of the greatest dimension. Style 1 boxes shall be limited to a height of 
10 inches. The sum of the leagtU, width and height 6hall not exceed 50 inches (see 
figure 1). 

3.4.2 Style 2, fom. plain cleats 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 (sec figure 6). 

3.4.6 Style 6, lock-corner construction. The joints between sides and ends of 
lock-corn-erboxes shall be glued'(semiure 7). 

Style 7, skidded base and fitted hood (see 6.5). The reinforced top, side, 
M n e T 8 ^ S T b e " i n S b I e d " t o form a hood. The skids shall be positioned 
-%A A<w*-*»n*« tA *%*%Ar* *■»£ W ^ « - * - S - t m n 4 A A M . « . * . « K n a r * * - . ! * . « *■ *■ - . ^ U « ^ n M fr. — C . 1 1 » « . « 1 — A ^ ^ . ^ ^ * - r i 

3.4.7 iiZii.7, skidded base and fitted hood (see 6.5). The 
and end panels 
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 inch lumber laid flat (see figure 
11). 

J\ 
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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 in tables I, II, III, and IV. The dimensions of horizontal, vertical, and 
diagonal reinfoicing members on end and side panels shall correspond to thosa given 
in the tables for cleats and battens, respectively. 

3.4.7.2 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 prefabr-cated box 
panels. Through and filler pieces on end and side panels shall be as shown in 
figures 11, 11a, and lib. 

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 3ide panels. Side panels shall be reinforced with vertical and 
horizontal framing members 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 
withir. th,_ frame of vertical and horizontal -Bembers «*e" t̂ e Inside dent^ of the box 
exceeds 36 inches. Crossed diagonals shall also be applied to side panels when 
depth of box exceeds 36 inches and framing members are present a6 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 Identification. 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 in the lower left corner of one side panel. The letters used shall be approxi
mately 7/16 inch high, except that the specification number shall be in letters 1/2 
to 3/4 inch high. Arrangement of these markings shall be as follows: 

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

DOMESTIC OR OVERSEAS USE (as applicable) 
MAXIMUM WEIGHT OF CONTENTS LBS. 
TYPE LOAD 

When the boxes are supplied in shook form by the container manufacturer, the first 
Iioe of the identification may be changed to read. 

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

11 
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3,o .̂■uk̂ .riju.iA rp i.tJiL^ai sha l l be f . e ; i j ^0-Jd tl^-s aijd c;eL f<? ch .. nie.y cause 
Injury. Boxes s h a l l be free of cracked, Managed, or broken fasteners th.it affecr 
che points or heads, point of fas tener pcoject ing beyond the sur face , or fas teners 
in the wrong loca t ion , i'he box sha l l be assembled with sides of panel boaris 
bu t t ed , c l e a t s flush with edge of end of panels plus or minus 1/16 inch, and side 
panels not p ro jec t ing more than 1/16 inch beyond the end of the box. The top panel 
sha l l be flush with the outside edges of the end and side panels plus 1/16 inch or 
minus 1/8 inch. Subsequent shrinkage due to loss of moisture content may resu l t in 
spaces appearing between panel boards, but in no case should these exceed 1/& 
inch. Wood components s h a l l vary no more than permitted t o l e r ance , Nails sha l l not 
be bent and s h a l l be driven so as not to cause s p l i t t i n g . Adjacent boards in a 
panel sha l l be matched in thickness within a maximum tolerance of L/16 inch. 

4 QUALITY ASSURANCE. PROVISIONS 

^•1 Responsibility for inspection. Unlass otherwise specified In the contract or 
purchaseTTder,the contractorTTresponsible 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 the inspections 
set forth in the specification where such inspections are deemed necessary to assure 
supplies and services conform to prescribed requirements. 

i «^rzr^rdys £ ^^. u ^ri s^s . ;o i? i" , J , "mpling foT 

4.2.2 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 moisture 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 join.., 
respectively. In 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. 

n 
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TABLE XV. In-process tests 

Component ___ __ Characteristic 

Lumber Moisture content 

Fasteners Lateral resistance 
Direct withdrawal 
resistance 

l u l l t - u p Glued jo in t 
pieces s t rength 

Requirement Test 
paragraph method 

3.1.1.4 4.3.1 

3.3.6.5 4.3.2 
3.3.6.5 4.3.2 

3.3.3.1 
3.3.3.1. .2 4.3.3 

4.2.3 End Item Inspection. 

A.2.3.1 End item material and component construction examination. The boxes 
shall be examined for the defects listed in table XVI. The inspection lot shall be 
expressed in units of boxes, box snooks or box members as applicable, offered for 
inspection at one time. The sample unit shall be one box, box shook or box members, 
as applicable. The inspection level shall be S-2. 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 

Category 
Examine Defect Major Minor 

Mater ia l : 
Wood Knot holes which will expose contents 101 

Loose knots show splitting 201 
Loose knots not securely fastened in place 202 
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 102 

Wood damaged affecting serviceability 103 
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 104 
Split extending less than 3 inches and 
passes through nail hole 203 
Split passes through nail hole and 
terminates at edge of piece 204 
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CA.8< J ? v'i , Xa ig r i a l s and component coflBtrussloii defects ( c o n t ' d ) 

i.Aami.ae 

Construction 

Skids 

Defect 

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 

Not positioned to replace exterior or in
terior battens when battens are specified 

Less than 1/6 the distance from each end 
(except style 7) 

Less than full exterior length or width as 
applicable 

Intermediate skids missing when required 
Not secured to box as specified 
Length of nails not sufficient to clinch 
minimum 1/8 inch 

Alternate nail when used less than length 
required 

Nails more than 6 inches apart in rows 
Nails less than 1/2 inch from edges of skid 
Nailing pattern starts less than 1-1/4 or 
more than 1-3/4 inches from ends of skid 

Cate go c%^ 
Major ^*nor 

Thickness of wood members not within 
specified tolerance 

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

Built-up pieces not glued or joined with 
fasteners as specified 

Any piece of sile, top, bottota, or end 
less than 2-1/2 inches wide 

More than specified number of pieces per 
box part 
Interior battens not positioned as 
specified 

Exterior battens more than 1/6 the 
distance in from ends 

Span between batren6 or cleats greater 
than specified 

Width and thickness of diagonals more or 
less than that of cleats 

Diagonals not arranged as specified 
Notching in diagonals missing when 
required 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 
115 
116 

117 

118 

119 

205 

206 

207 

208 

209 

210 

211 

H2 
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TA3LS XVI. Material ar*d construction defects (cont'd) 

Categoi 
Sxamine Defect Major Minor 

Fasteners Less than tvo corrugated fasteners per joint 213 
(as .ipplicable) Spacing between corrugated fasteners greater 

than specified 214 
Not type and size specified 120 
Less than number specified 121 

A.2,3.2 End item assembly and workmanship examination. Examination of the end 
item for asse^fandwoTx^nship""shall be in accordan« 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 Major 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 

Nails Nailing spacing not as specified 102 
Less than two nails at each nailing 
end of piece 103 

Additional nail missing when required 
due to split in end of piece 104 
Flails 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 

Nails in cleats, battens, and diagonals 
not in parallel rows 203 

Nail size not as specified 107 
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IA&LI. XV"'.. Assembly anci --/orkmanship d e f e c t s ( c o n t ' d ) 

Other f a s t e n e r s 

Sciews (when 
s p e c i f i e d ) 

Design of box 

Ins\de dimension 

Workmanship 

Defect 

Less than number determined by test 
(see 3.3.6.5) 

Gage and length not as specified for 
wood thickness 
Spacing of screws not as specified 
Clearance holes missing 

Not assembled in accordance with style 
specified 

More or less than 1/8 inch tolerance 

Fasteners cracked, broken, or damaged 
affecting joint 

Head or point projecting 
Wrong location of fastener 
Visibly out of square 
Cleats not flush with edge of end panels 
Side panels project beyond end of box 
Tn~ „ „ „ „ ! «^#- fl .^W ,.UV. ~ — A __J _.-J. 
* w f p u i i C - t . i.^/w L ^ U Q I I W X U I I c u u a i m D X U C 

panels 
Wood components vary in thickness one 
from the other by more than allowed 
tolerance 

Space between boards greater than 
specified 
Bent nails 
Wood split by nails 
Wood jagged 
Mismatch in thickness of adjacent 
boards in panel 

Category 
Major Minor 

108 

109 

110 

111 

112 

113 
114 

115 

116 

117 

204 

205 

206 
207 

208 

209 
210 
211 

212 

4.2.4 Packaging inspection. An examination shall be made to determine that the 
packing, and markings comply with the requirements of section 5. Defects shall be 
as set forth in table XVIII. The sample unit shall be one assembled box with tops 
bandied 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 inspection 
level shall be S-2 and the AQL shall be 6.5 defects per hundred units. 
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TABLE XVIII. Packaging defects 

Sxaraine Defect 

Assembled boxes, Top panel not placed with box, or alternatively, top 
shocks or box panels not neatly, uniformly, and securely bundled or 
members, 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 assembly 
for box shook. 

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. 

A.3 Methods of inspection. 

A.3.1 Moisture content. For determining the moisture content of wood, the 
methods specified in M1L-STD-731 shall be used. When the electric moisture method 
specified in MIL-STD-731 is used, each individual finding shall be an average of 
three determinations. 

A.3.2 Fastener tests. 

A.3.2.1 General. The tests described herein are intended to indicate the 
relative performance of various types of fasteners when used in the fabrication of 
nailed 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 being considered 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 representataive 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 H 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 sufficient to prevent direct contact of the test 
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jpfclca v\{-~ be " -te»"c ot che cowr *s *loii r stei ar. any time during t e s t p r io r to 
f a i l u r e , The p l a t e r speed sha l l be 0.4 + 0 . 1 inch per mlmite. Fa i lu re w i l l be 
\enoted by the c&aplvite separat ion of one member from another in the specimen and 

v l l l be recoidad in rertas of che ^n^rgy '■equirod to produce th i s separa t ion . The 
required "energy- to~ ia i lu re" value foe each t e s t specimen wi l l be determined by 
measuring the area under the force-def lec t ion curve from the point of i n i t i a l 
loading to the f a i lu re point . The average "ene rgy- to - fa i lu re" values obtained with 
the n a i l s and with the other fas teners s h a l l be ca lcula ted and t h i s data used to 
determine the t o t a l number of fas teners requi red . The t o t a l number of fas teners 
s h a l l be not l e s s than the t o t a l number of n a i l s that would be requi red . When 
addi t iona l fas teners are r equ i red , the increase should be l imited to the number 
which can be used without causing s p l i t t i n g of the wood members of the box during 
assembly. 

4.3.2.2 Test of fasteners for nailing cleatJ to end and battens to sides, top and 
bottom. ThetTst sVcimetTshall consist o f ^ o sectio^Tofl^presentative cleat 
stock, 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 in 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 14. 
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 container end section. The loading 
block dimensions shall be such that it covers the entire area of the specimen member 
it is 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 container 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 oc 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 tn a test fixture 
such as illustrated in figure 17. The test fixture rests on the lower platen of the 

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 
surfaces of the test specimen. The depth of the slot should be great enough to 
prevent contact of the loading block yith the portion of the test specimen i/ithin 
the slot at any time during testing. Toting of the specimen will be performed as 
described in 4.3.2.1. 

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

^•3*3 a Preparatioi and treatment of samples. Specimens of built-up glued pieces 
shall be selected at random to fairly represent all glued pieces 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 built-up piece. Any piece 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 immersed 
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 s a t i s f a c t o r y if not less than 50 pe i cent »uuu 
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 
oil 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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> - > ; ' a.Sti n,,,_ i.-'ĵ l t% ^.t"? T > i"o be ifoppd, a" ŝ -ibl ed, except cc ̂  CJO, or 
knocked down as specified {JP 6,2). 

5.2.1 Knocked -do'./n tsnds c.'. fa tad (_shook_f otrg) . Sach 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, excegt for top (made-up form). Assembled boxes require no 
packing. The top panal shall be placed within each box or they shall be separately 
bundled or crated tn quantities that permit easy loading and handling. Packs shall 
be prepared for shipment to comply with Uniform Freight Classification or National 
Motor Freight ClassifIcatioa, as applicable. 

3.3 Marking. 

5 . 3 . 1 Civi l a g e n d a s . In add i t ion to any specia l markings required by the 
c o n t r a c t , marking sha l l be in accordance with the requieeraenmts of FED-STD-123. 

5.3.2 Mi l i t a ry requirements . 

5 .3 .2 .1 Knocked-down ends c lea ted (shook form). Each bundle or c r a t e sha l l have 
securely a t l a ^ h l d T t e r e i r a ^ p T ^ e r o r ~ a o t h t a g , l e g i b l y p r in t ed , typed or marked in 
accordance with MIL-STD-129 with the following informnation: 

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

I S e ' . ' S , ^ : ^ l u ' ^ r 1 Stock Number (if ",pli"ble) 
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. If 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 vood box is effected by the 
type of load. Load types are defined as type 1, eaBy load; type 2, average load; 
and type 3 difficult load; as described in ANSI STD MH 15.1. 
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6,2 _2̂ deri nj; data. Purchasers shoulH select the preferred ontions permitted 
'.eiein â d include tne following information m procurement documents: 

(a 
(b 
(c 
(d 
(e 
(f 

(g 
(h 

(i 
(J 
<k 
(1 

(m 
(n 
(o 
(P 
(q 
(r 

Cs 

(t 

Title, number, and date of this specification. 
CLass and style required (sec 1.2.1). 
When orade A boxes ire required (see 1.2.2). 
Type of load (see 1.2.3). 
When materials other than specified are required (see 3.1). 
When dimensions are other than Interior and when other 
tolerances are acaceptable (see 3.2). 

Weight of contents (see tables I, II, [II, and IV). 
When end cleats are required for samll style 2, 2-1/2, 
4, and 4-1/2 boxes (see tables I, II, III, and IV). 

When diagonals are to be added and location (see 3.3.5.3). 
When 4-way fork entry is required on skids (see 3.3.5.4). 
When beveled skids are required (see 3.3.5.4). 
When skids are to be fabricated from two pieces of lumber 
(see 3.3.5.4). 

When screws are required (see 3.3.7). 
When top and bottom shall not be nailed to box sides (see 3.3.6.4). 
When identification markings are not required (see 3.5). 
Whether boxes are to be shipped, assembled or knocked down (see 5.2). 
When screws are required to secure ends (see 30.1.1.1). 
When other than specified strapping is required (see 30.2.1, 30.2.1.1 
and 30.2.1.2). 
When overdriving ot naiis and fasteners in cleats are to be limited 
(see 3.3.6.6 and 6.7). 

Quality classification of lumber required (see 3.1.1). 

6.3 Chemically etched nails. 
etching bright nails: 

The following procedure is suggested for chemically 

a 10 percent solution (by weight) of commercial monoammonium 
Do not use metal container for preparing or storing solution. 

(a) Prepare 
phosphate in water. 
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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c "* SJL^S5_lHZ_'"L.»?ei;-!BS.' (fix«.apiiu>8 or addit ions to requirements specif ied in 
rft'.-SlO-73~l). 

6 .4 .1 P a r t , / n ..he purpose of t h i s spec i f i ca t ion , a part i s the c u t - t o - s i z e 
component of a shook or box, such as a s ide , top, bottom, end, c l e a t , or batten. 

6.A.2 Piece. A piece is any width stock. A single solid piece is one which is 
without joT^ts. 

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

i>A.h One°piece part. A one-piece part is one composed of one single solid piece 
or one built-up piece which forms one solid component of a shook or box. 

6* 4 ' 5 Cleat. A cleat is a singla solid piece used to reinforce the ends of a 
shook or box. 

6.A.6 Batten. A batten is a single solid piece 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 in close 
proximity within a piece 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 piece and is 
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 piece. 

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, orovide 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, 11 A, and 
lib. The hood assembly is placed over the item mounted to the bottom and nailing 
and strapping is accomplished. 
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£> ,h " ? ; n a u s U i ' i " ( p<r spared by tVi« Xsyjfung Anil ioa Company, hag b«£ii LOU.-KJ ?o be 
a eat Is factory soluble dye mixture for t h i s purpose (see 4 .3 .A) . 

6.7 Overdriving of fas teners in c l e a t s . Cleats of boxes are sometimes used for 
marking purposes such as boxes pack«d vlfcli aaaaunition i tems. LimitJ <\g tha number of 
overdriven fasceapcs in c l e a t s per box .13 specif ied in 3 .3 .6 .6 preserves ch« c l e a t s 
even surface and t h i s a ids in the app l i ca t ion and l e g i b i l i t y of the marking, 

6.8 Def in i t i ve s p e c i f i c a t i o n par t number. (see a t t a c h e d ) . 

6.9 Dele t ion . Style 3 has been de l e t ed . I t i s no longer requ i red . 
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10. f,JUPE 

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

20. APPLICABLE DOCUMENTS 

20,1 The following documents, of the issues in effect on date of invitation for 
bids or request for proposal, form a part of this appendix to the extent specified 
herein: 

Zf^-aJL s Pe rA-_ ̂.5La t ions; 
QQ-S-781 - Strapping, Steel, and Seals 

Federal Standard: 

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

(Activities outside the Federal Government may obtain copies of Federal 
specifications, standards, and commercial item descriptions as outlined under 
General Information in the Index of Federal Specifications, Standards and Commercial 
Ite™ Descriptions. The Index, which includes cumulative bimonthly Supplements as 
issued, is 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 Services Administra
tion Business Service Centers in Boston; New York; Washington, DC, Philadelphia; 
Atlanta; Chicago; Kansas City, MO; Fort Uorth, Houston; Denver; San Francisco; Los 
Angeles; and Seattle WA. 

(Federal Government activities may obtain copies of Federal specifications, 
standards, and commercial 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 in compliance with 
section 3. 
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30,1.1 Style 7 boxes. 

30.1.1.1 Box ends. The sheathing on the box ends snail be applied vertically as 
shoun on figure lib, 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-S-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, (see 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 i« 
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 
ooxes. Two or more straps shall be applied girthwise so that the distance between 
jrmps is not more than 24 inches. Straps are applied over batten centerlines when 
battens are used internally, 
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TABLE XIX. Minimum gage of round wire 

w^ght of contents 
Gage of wire when different number of wires are used 

\te: t w^ght of contents Two straps Three (or more) etc .raps 
Not 

C*.£ -eding exceeding Class B Class A Class B Class A 
Pounds i Inch Inch Inch Inch 

C 70 0.0720 (15 gage) 0.0625 (L6 gage) O.C72C C*5 gage) 0.0625 (lo gage, 
_ 125 .0800 (14 gage) .0720 (15 gage) .0800 (14 gaga; .0720 (L5 gage} 

-25 175 .0915 (13 gage) .0800 (]4 gage) .0915 (13 gage) .0800 (14 gag*; 
L?S 250 .0915 (13 gage) .0915 (1.3 gage) .0915 (13 gage) .0915 (13 gage) 
250 400 .1055 (12 gage) .0990 (12-1/2 gage) .0915 (13 gage) .0915 (13 gage) 
v00 1000 .1055 (12 gage) .0990 (12--1/2 bi-uO' 

TABLE XX. Min: Iraum sizes of flat metal straps 

Net weight of contents Dimensions of flat metal stiaps when different numbers of stra ips are used 
Not 

Exce ;edi.ng exceeding Two straps Three or more straps 
Pound Is Inch i.-.eh 

70 3/8 by 0 .015 3/3 by 0.015 
^ 125 3/8 by .020 3/8 by .020 

-L^ 1?5 1/2 by .020 1/2 by So'iO 
Si 5 250 5/8 by .020 5/S by X20 
^' \> 400 3/4 by .0/0 3/4 ay .020 
* ■ " , . ^ 1CG0 3/4 by 
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30.2.6.1 When straps and exterior diagonals intersect, the diagonals shall be 
notched slightly, before attachment, to pemit threading of strapping under each 
diagonal after closing the box (see 3.3.5.3). 

^0.2.6.2 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 le"ng7nvTsearwtheTTpT^ott^rand ends, and then, two 
additinal straps shall be applied girthwise. 

30.2.8 Number and locations of s t r a p s to be used for style 7 boxes^ When 
strapping i s~re^rr r^?eTTo^2TT^ to and 
immediately adjoining the inner edge of each skid, as shovn in figures 11, 11a, and 
lib. Three or more straps, equally spaaced, are required when spacing between 
straps exceeds 24 inches, 

30.3 Marking. 

30.3.1 Civil agencies. In 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 

40. INSPECTION PROCEDURES 

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

40,1.1 Inspection 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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r i 'Ivsu£®> atrapplng, and marking defects 

Examine _̂_ ___ 

Strapping 
(when required) 

Condition of box 

?kirking 

Ds>f ̂ X 

Not placed as specified 
Torn or cut , or missing 
Loose strap 
Not encircl ing the box 

Broken or damaged components 

Caittsdj incomplete, incorrect, 
I l l e g i b l e , of improper s i z e , 
location, sequence or method of 
application 

Category 
Major 

101 
102 

103 

104 

105 

Minor 

201 

40.2 Testing of seal jo int . Three seal joints from the boxes in the end item 
inspection lot shal l be tested in accordance with Method 2044 of FED-STD-101. 
Failure to meet the requirements of 30.2 .1 shall be cause for reject ion of the l o t . 
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6 .8 D e f i n i t i v e S p e c i f i c a t i o n Part_Number. The s p e c i f i c a t i o n p a r t number i s a 
d e f i n i t i v e pa r t number which w i l l be formulated to i d e n t i f y each i t em. fire pa r t 
number ^ i l l be formula ted by s e l e c t i n g from the requi rement o p t i o n s a v a i l a b l e in 
t h i s s p e c i f i c a t i o n as f o l l o w s : 

d e f i n i t i v e s p e c i f i c a t i o n " a r t Number 

F e d e r a l S p e c i f i c a t i o n Number 

C las s D e s i 3 n a t o r ( s e e 6 . 8 . 1 ) 

S t y l e D e s i g n a t o r ( s e e 6 . 8 . 2 ) 

Grade D e s i g n a t o r ( s e e 6 . 8 . 3 ) 

Load D e s i g n a t o r ( s e e 6 . 8 . 4 . 

PPPB621 - X X X X X X X - X X - X X T T 

Assembly Designator (see 6.8.5), 

Length in Inches (see 3.2 and 6.8.6). 

Width in Inches (see 3.2 and 6.8.7) _ 

Depth in Inches (see 6.8.8) 

6.8.1 Class Designator. A one position field used to designate the required 
class of box (see table XXII). 

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 
Designator 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 4 Available in Both Classes (See figure 4) 
E Stype 4-1/2 Available in Both Classes (9ee 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, 11a, &11B) 
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< / J " J . J o>t«j-fi L ^ a i r i ^ * 1 ' ' " 1 \ 
4cade o^ Vrx (>3'^ r- ible XXIV;. 

ia pOiLtiuii t i e i d used to des ignate the required 

TABLE XXIV 

Grade 
Des ignator Remarks 

With preservative treatment 

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

TAB!,E XXV 

Load 
Designator 

1 
Remarks 

Easy (see 6.1) 
Average (see 6.1) 
Difficult (see 6.1) 

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

TABLE XXVI 

Assembly 
Designator Remarks 

Assembled (see 6.2) 
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 inches (see 3.2). 

6.8.8 Depth. Designate the required depth of the box in inches (see 3.2). 

SAMPLE PART DUMBER 

Federal Specification No. 
Domestic Class 
S t y l e 2 -1 /2 

PPPB621 - 1 C B 2 A 48 - 24 - 14 

1 J 
Without P r e s e r v a t i v e TRTMT, 
Average Load 
Assembled 
Length 48" 
Width 24" _ 
Depth 14" 

T 

Sox, I n acco rdance wi th PPP-8-621 , Cla*3S 1 for Domestic S h i p p i n g , S t y l e 2 - 1 / 2 , 
'i'-hoML Pt. e s e r ^ a t i v= Trea tmen t , A;, r age load , Assembled, 48 inches l ong , 1 4 inches 

7 ' i e j <nd \4 i n c h e s de^D, ra-asu.cd Kom i n s i d e d i m e n s i o n s . 
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