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MIL-C-25731A (USAF)
.. 26 February 1968

SUPERSEDING
MIL-C-25731 (USAF)
: . 12 June 1957 )
' MIL-C-25139 (USAF)
‘ ' ‘ 8 April 1955
'MIL-C-25010 (USAF)
25 March 1955

MILITARY SPECIFICATION .

CRATES WOOD, FOR DOMESTIC AND OVERSEAS SHIPMENT OF AIRFRAME COMPONENTS

1. SCOPE
1.1 Scope.

" (2,000 - POUND MAXIMUM NET LOAD)

This specification covers the requirements for the construction of

non-demountable, semi-demountable and fully demountable wood shipping crates
for the packaging of alrcraft control surfaces, lightweight bulky airframe
items and other similar parts for air and surface domestic or overseas ship-

ment.

1.2 (Classification. Crates shall conaist of the following Types and Classes

as specified (see 6.2):

Type 1

Class 1

Class 2

Type 11

Semi-demountable crates for net loads not exceeding 200 pounds
and dimensions not exceeding 12 feet in length, 2 feet in
width and 5 feet in height,

Open (for air shipmencs or .level B, limited military packing,
and suitable for level C, minimum military packing).

Sheathed (for level B, limited military packing).

Fully demountable crates with skids for net loads not exceed-
ing 2,000 pounds and dimensions not exceeding 48 feet in
length, 4 feet in width and 16 feet in height.

(Copies of apecificétions, standards, drawings and publications required by

- suppliers in connection with specific procurement functions should be obtained

from the procuring activity or as directed by the contracting officer.)
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Cleas 1 Open (for air shipments or level B, limited wilitary packing;
' and suitable for level C, minimum wilitary packiag).

Cléas 2 Sheathed (for level 4, milit@ry'p&cking).

Type 11X Semi ~demountable, plywood, sheathed crates for net loads not
' exceeding 2,000 pounds and dimensions not exceeding 20 feet
in length, 12 feet in width and 12 feet in height. (For level
A, military and level B, limited military packing).

" Type IV Inner crates

Clgss 1 Open (for air shipwente or level B, ﬁimitmd military packing;
: and suitable for level C, minimuwm militery packing).

Type V Outer crates
Clags 1 Plywood sheathed crate (for level A, wilitary packing).

Clege 2 Cleated plywood crate for met (maximum) welght of 250 pounds'
(for legvel A, milicery packing).

Type VI - Non-demoumtoble crates without gkids 1/ for net loade not
: exceeding 500 pounds and dimensions not exceeding 12 feet in
length, 5 feet in width and 2 feet in helght.

Type VI1 Crates with skids for net loads not QKCéeding 1,000 pounds and
dimensions not exceading 32 feet im length, feet in width
- and 10 feet in height. For lengths greater than 10 feet, the
_height sholl not be lese them 2 feat,

Class 1 Non-demountable open (for air shipments or level B, limited
wmilitary packing; and suitable for level C, minimum military
packing) .

',Clams'z Semi-demountable sheathed (for levei‘A, military packing).

2, APPLICABLE DOCUMENTS

2.1 The following specifications and stondards, of ithe issue in effect on
date of invitation for bids or r@qu@@& for propos&l, shall form a part of this
‘@peciﬁic1tion'

1/ Skids mmy be added to Type VI crates to facilitate hendling by mechanical
iifting equipment. When skide are added, lifting areas shall be so marked;
and protective ah@athiug, a8 may bs n@@d@d, shall be applied at such lift-
ing srxeas. .
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SPECIFICATIONS
Federal
- FF-B-561 Bolts, Leg
FF-B-571 .. Bolts, Nuts, Studs and Tap Rivets (and materials for
Ll : - same)
" FF-N-103 Nails (Swall) and Tacks: Cut
FF-N-105 Nails, Wire Brads and Staples
- FF-S-111 Screws, Wood, Slotted Head
NN-P-530 . Plywood, Flat Panel
QQ-s-781. Steel, Strapping, Flat
TT-C-598 Compound Caulking, Plascic (for Masonry and other
Structures)
TT-W-572 Wood-Preservative: Water-Repallent
"PPP-B-~1055 Barrier Material, Waterproofed, Flexible
PPP-V-205 Veneer, Paper-Overlaid
Hilitarx
ﬁIL-A-8421 Air Transportabillty Requirements, Genernl Specifica-
tion for .
MIL-D-1000 Drawings, Engineering and Aasociatad-bista
STANDARDS | |
- Military
| . MIL-STD-105 Sampling, Procedures and Tables for Inspection by
o Attributes
MIL~-STD-129 Marking for Shipment and Storage
. MIL-STD-731 Quality of Wood Members for Containers

MIL~STD-1186 Cushioning, Anchoring, Bracing, Blocking and Water-
proofing with Appropriate Tests.

MILITARY HANDBOOK

MIL-~-HDBK-7 ‘ ©  Military Handbook, Lumber and All{ed Products
?

3. REQUIREMENTS

3.1 Preproduction Sample. This specification requires the submission of pre-
production samples for preproduction testing (see 4.). (Preproduction sample
shall, uvpon acceptance, be used by ingpector as guide in inspecting future
items.) ‘

3.1.1 .Materials, Materials shall conform to the npplicable spccification,
except that materials used for which there is no governing specification shall
be entirely suitable for the purpose intended and sapproved by the procuring
activity.

3.1.1.1 Wood Members., - Wood members manufactured or cut from lumber shall be
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free from all defects otherwise allowed that would interfere with the pre-=
scribed railing in fabricatiom and assembly. At least one surface of the frame
members on @idec ond ends of open crates shall be dressed and th@ dressed side
placed on the cutside for the purpose of markimg.

301,10101 Holsturg Contemt, Sae MIL-STD-731.

3.1.1.1.2 Kmote. See MIL-STD=-731.

30 no-la 103 CE@B@ Gr&ine SG@ MIE&’STD’?3R°

3.1.1.1.4 Wood Groups., See MIL=STD-731 and MIL-HDBK-7.

3.1.1.1.5 Size of Lumber. Sees MIL-STD-731. When lumber or part sigzes are
mentioned in this specification, thay shall be considered nominal.

.3.1.2 Plywood. Unless otherwise specified, plywood used in the menufacture of
these cratas shall conform to CS5-35, Grade 3-4, Type I; PS-l, Standard Interior
with exterior glue; or C$-157, Grade C-C exterior, 2ll of which are covered in

- NN-P=530 refereénced commerclal and product standards, #nd avre furnished unsand-
ed. ‘Smooth fimished or sanded and treated panels, when required, will be speci-
fied in the contract or purchase order. Algo, when treatment of plywood with
wood pr@servatﬁva ic required, use Hmter-repelnemm conforming to TT-W-572 (see
6.2). Defects, such as knot holes, worm holes, etc., that extend completely
through the panel shall not be permitted.

3,1.3- Paper-Overlaid Vemeer. Paper=over1did veneer shall conform to PPP-V-205,
Type II. N

3.1.4 Nails, Nailg chall be aimkewa, coolers, corkers, clout, ennual ring,
helically threaded, or common and shall conform to FF-N-105 or FF-N-103, When
used unclinched as in assembly, they shall be cement-coated or chemically
etched,

3.1.5 Screws;' Screwz shall conform to FF-S-111.

3.1.6 Lag Screws. Lag screws shall conform te FF-B-561..

3.1.,7 Bolts. . Bolts shall be machine, carriage or &s speciﬁﬂed and shmll cone
form to “FF-B-571.

3.1.8 Cdﬁlking,ngpound, Caulking compound-ahall conform to TT-C-598. -

3.2 General Construction.

3.2.1 RNailing. Unclinched nails shall be at least three times as long as the
thickness of the piece holding the nailhead or as specified. Assembly nailing
of the ends of wembers to the edge of others shall follow the details in Figure
1 or.-as specified. The patterns to be used in neiling two pieces of Rumb@r to-
gether flatwise are shown in. Figure 1.

3.2.2 Lag Screwlﬁpplication. The portion of the lead hole for the shank of
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"the lag screw shall be the same diameter as the shank even though the threaded

portion may have a larger diameter than the shank. The portion of the lead
holes for threads of the lag screws shall follow the sizes shown in Table I.
Lag screws shall be drawn into place by threading them in their lead holes the
full distance of the threaded portion. A hammer may not be used to start them.
A flat washer shall be used under each head. Counter sinking is prohibited.

"TABLE 1

;LEAD HOLES FOR LAG SCREWS

1

_'Diameter of 1 Dismeter of Lead Holes (In Inches)

- Threaded Portions
of Lag Screws .
- Groups I, II and III Woods Group IV
1/4 3/16 3/16
'5/16 1/4 1/4:
3/8 : 1/4 5/16

3.2.3 Bolting. Bolt holes shall not be countersunk., Holes shall be the same
diameter as the bolt. A flet washer shall be used under the head and nut of
each machine bolt and under the nut of each carriasge bolt or step bolt. After
placing the nut, the thread of the bolt projecting beyond the nut shall be
pdinted with unthinned lead paint or similar material to prevent the nut from
turning. .

3.2,4 Splice. Splices and butt joints made in frame members and skids of
long crates shall comply with details shown in Figure 2 and as specified in
detailed drawings (see 6.2d).

3.2,5 'Sheéthing for Mechanical Protection. When required for mechanical pro-
tection of the item or for unit packing, sheathing shall be used to cover part
or all surfaces of the open Type I and II crates as needed. The thickness and
the type of sheathing shall comply with that specified in 3.3.5 for Type I
crates and in 3.4.3.5, 3,4.4.4 and 3.4.5.4 for Type II crates, The sheathing
shall be nailed to the frame members.

3.2,6 Lumber Sheathing Alternate. An alternate for plywood sheathing for Type
I and Type II, Class 2 (sheathed) crates, shall consiet of lumber sheathing not
less than 7/16-inch thick, Details of application shall conform to those in
3.3.5 for Type I crates and 3.4.3.5, 3.4.4.4 end 3.4.5.4 for Type 11 crates.

3.3 e I Crates (see Figure 3 .

3.3.1 Base. The base shall consist of 2-by-2-inch skids and 1/4-inch plywood
flooring which shall be nailed to the skids with fivepenny nails spaced & ,
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inches apart and stoggered as chown in Figure 3. When load- ~-besring floorboards
are required to support the item, the required size shall be determined from -
Table II.

3.3.2 Sides. The sides shall comsist of longitudinal members, struts and

dicgonals arranged os shown in Figure 3. The upper longitudinal members shall

be l-by-4 inches ond all other members l-by-3 inches. Struts shall be spaced &

maximum of 42 imches on centers with disgonals placed as close to a 45-degree

angle as possidble. When sn odd number of panels are used, the diagonal in each

end panel shall slope downuward toward the bottom corner of the side panel. For

heights over 48 inches, a l-by-3-inch intermediste longitudinal member shall be

placed between the upper and lower longitudinal members. This additional mem- : -
ber shall not be required for Cless 2 sheathed crates. Fabrication shall com-
ply with the noiling patterns im Figure 1 and details im Figure 3.

-3,3.3 Ends. .The ends shell comsist of L/4-inch plywood nailed to the end
struts of the sidee as shown im Figure 3. Naile shall be pnmced on 5-inch cen-
ters. '

3.3.4 Top. The top shall comeist of 1/4-inch plywood. If the lemgth of the .
top is such that o butt joint is required, the splice shell be backed mm@ '
nailed’ to o 1#4-by-4-inch plywood cleat placed om the interior

3.3.5 Sheathing for Clase 2 Crates. Plywood 1/&4-inch thick or paper-overlaid
veneer 3/16-inch thick shall be used for sides, using l-by-2-imch filler strxps
_bmtv@em vertical members ml@mg the upper and lover edges.

3 3.6 Assembly. Type I crates shall be cssembled to form @ nailed cap, cow
bining the sides, ends ond top. This unit shall be faatemed to the base with -
lag screws.

3. 5 6.1 Top to Sides. Tha plywood of the top shall be nailed to the upper
l@ngitu@inuﬂ memb@rm of the sides with fivepenny nails spaced 6 inches apart.

3.3.6.2 Sides to Base. Each strut of the sides sh@ﬂl be fastened to the skids
off th@ base with one 5/16-by-2-inch leg scraw.

3.4, Tyg@ 11 -Crates,

3.4.1 Bmm@ (Figut@ 4). The base ghall conmsist of skids and rubbing- @tripa .
with plywo@d flooring for crotes up to 24 inches wide and cross members and
diagommﬂm ﬁom crages wid@z thon 24 imches.

3.6,1,1 Skiﬂea The size of ckids shall comply with the requizemenms of"Table
III.  ‘When splicing or laomimating o required, details im Figure 2 shall be
followed. Three skide shall be used whem widths ore greater them 36 inches.

When no rubbing stripe are reguired (3.6.1.2), the ends of each skid @hmll be
ch&mfmro@ half their thﬂckmm@m (sea Figmr@ 15) .
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TABLE II

" LOAD-BEARING FLOORBOARDS
ALLOWABLE LOAD, IN POUNDS PER INCH OF FLOORBOARD WIDTH .
GROUPS I AND II WOOD 1/ - _

MIL-C-25731A (USAF)

' Thickn loorbosrd h
Length Between ckness of Floorboards (Inc es8)
Outside Skids :
. 3/4 1-5/8 2-5/8 3-5/8
Inches - “Pounds Pounds ‘Pounds Pounds
12 48 | 220 574 1,095
18 32 147 382 731
24 24 110 287 548
30 19 88 229 438
36 16 73 192 365
42 14 63 164 313
48 12 55 144 274
60 9 44 115 219
72 8 37 96 182
-84 . 7 31 82 156
96 6 27 72 137
108 5 24 64 122
120 5 22 57 110
TABLE 111
SIZE OF SKIDS
Size of Skids Maximun Net Load Maximum Crate Length
Inches Pounds Fest
* 2 x2 200 12
- 2x3 500 16
2 x4 1,000 20 :
** 3 x 3 2,000 32 L
k4 x4 2,000 48 _

* For widths up to 24 inches,
** Two 2 x 4 members laminated on edge may be used.

1/ 1I1f Group III or IV woods are used, the above allowable loads may be
increased by 20 percent,
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3.6,1.2 Rubbing Strips. Rubbing strips shall be used on ecach skid for gross
loads over 250 pounds @z shown in Figure 4. A 2-by-2-inch rubbimg strip shell
be used for cach 2-by-3-imch or 2-by-4~-inch skid; & 2-by-3-inch rubbing strip
shall be used for each 3-by-3-imch skid, end a 2-by-4-inch rubbing strip for

. @ach 4<by-4-inch ond doubled 2-by-4-imch skid. Each end shall be beveled at a
45-degree angle and allowances shall be made for slimgs and forklift handling
" according to Figure 4, Rubbing strips shell be nailed to the skids with two
(2) rows of twaclvepenny nails spaced 12 imches apert in each wow.

3.4.1.3 End Headers. Two end hoaders, 2-by-&4 inches in zize, shall be used at
each end of all wide bass (over 24 inches im width), and for naxrow bases (up
to 24 inches in width), when net loeds are over 500 pounds. They shall be
located as shown in Figure 4 and bolted to the skids with 3/8=1nch diemeter
carriage bolts.

3.4.&.& Flooring. The flooming for narrow cr@tem ghall consist of plywood
nailed to the skids. Plywood 1/4 inch thick shall be used for crate widths to
12 inches end 3/8-inch plywood for widths over 12 inches up to 24 inches. Ply-
wood shall be placed and festened @8 shown im Figure 4. Floorboards and diag-
.onals for bases wider than 24 inches shall comsist of l-by-4-inch members nail-
ed to the skids a8 shown in Figure 4, using nailimg patterns illustr@ted in
Figure 1.

3.4.1,5 Load-Bearing Floorbosrds. When concentrated loads occur, load-bearing
‘ floorbosrds shell be used and the sizes shell be determined from Table II.

They shall be fastened to the skids with 3/8-inch diameter carriage bol&s. Tuo
'bolta shall be used for floorboards over 6 inches in width

3.4.1 Base for SilleType Crates. Sill-type crates ave used for certain parts
with irregular bottom contours, such as rudders or stabilizers, when the load
~may be carried by blocking or supporting the item on the lower frame members of
the sides. 'This type shall bes used only when crate widths are 24 inches or
less end the blocking and other supporting cross members are desigmed to be
fastened to the side panels for cross support.

3.4.2.1 Cgﬂstruction of Basa. The base shall consist of plywood malled to
l-by~2-inch runners @as shown in Figure 4. For crate widths up to 20 inches,
1/4-inch plywood is required and crates over 20 inches im width require 3/8-
inch plywood. For gross loads over 250 pounds, 2-by-2-inch rubbing strips
shall be used for sling ond forklifet loading. . -

3.4.3 Sides. (See Figure 5).

3.6,3.1 Sgyle A Sides. Style A sides shall be used for crate heights: wp to 72
'inches and loads up.to 1,000 pounds, Struts shall be. .spaced 48 inches om cen~
ter (maximum) for loads up to 500 pounde and &2 inches (moxiamum) for loods over
500 pounds, Diagonals shall be arrenged as shown in Pigure 5 and placed as
close to @ 45-degree angle as possible. An intermediate Lomgltudinal wember,
shaell be used for Class 1 (open) crates whem crate heights are over 48 incheaD
and it shall be placed on the sawe plane as the upper and Lower longﬁ&wdin@l
membera and 88 near the mid-point between the l@ngi&w@im@l@ 28 p@maﬂbn@. :
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'3.4.3.2 Style B Sides. Style B sides shall be used for crates with size or
load limits greater than those specified for Style A sides up to the limits of
this specification. (Maximum load of 2,000 pounds, length of 48 feet, width of
48 inches and height of 144 inches.) Struts shall be spaced 48 1nches on cen-
ter (maximum) for loads up to 1,000 pounds and 42 inches (maximum) for loads
over 1,000 pounds and diagonals placed as close to a 45-degree angle as posse
ible.

3.4.3,3 Framing Members. The size of the upper longitudinal member for Styles
‘A and B sides shall be determined by dividing the crate length by the height.
The following sizes shall be used for the various length-to-height ratios:

Length-to-Height Ratio 0 to5 =~ 1l-by-4
Length-to-Height Ratio 5 to 8 - l-by-6
Length- to-Height Ratio over 8 - l-by-8

~ The lower longitudinal members for both Styles A and B sides shall be l-by-4-
inch members for loads up:.to 1,000 pounds and l-by-6-inch members for loads
over 1,000 pounds, For sides of sill-type crates up to 20-inch width, the size
of lower frame members shall be l-by-8~-inch for loads to 1,000 pounds., For
sill-type crates over 20 inches in width, or for loads over 1,000 pounds, lower
frame members shall be l-by-10-inch. Intermediate members shall be l-by-6-inch
for all conditions, Struts and diagonals shall be of the following sizes:

Loads up to 1,000 pounds and lengths up to 20 feet, use l-by-4 inches.

Loads over 1,000 pounds, lengths over 20 feet, or heights over 96 1nches,
use l-by-6 1nches.

The edge struts for both Styles A and B crates shall be l-by-6 inchea.

3. 4 3 4 Fabrication Nailing. The frame members of the sides shall be nailed
together as shown in Figure 5 using nailing patterns shown in Figure 1. Nails

shall be clinched at least l/4-inch.

3.4.3.5 Sheathing for Sides of Class 2 Crates. Filler cleats, l-by-2 inches,
shall be nailed to upper and lower longitudinal members between struts and
diagonals, Sheathing shall be 3/l6-inch plywood and shall be nailed to the
filler cleats and frame members with two (2) rows of 7/8~inch minimum nails
spaced 10 inches apart in each row., The sheathing of the sides shall be placed
so that the plywood of the ends and top overlaps and provides water-resistant
joints.

3.4.4 Ends., (See Figure 6).

3.4.4.1 Panels, The style of end panel shall be determined by the crate width
Plywood crosspieces shall be nailed to struts of ends up to 24 inches wide and
a plywood bottom crosspiece and lumber cross members and diagonals shall be
used for ends wider than 24 inches, Diagonals shall be placed as near a 45-
degree an;le as possible., An intermediate strut shall be used for Class 1
crates wider than 42 inches and an {ntermediate crosspiece when crate height is
over 48 inches,

3 4.4,2 Framing Member Sizes. The size of the vertical struts, the size and
number of plywood and lumber crosspieces and the placement of members shall be
as shown in Figure 6.
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'3.4.6,3 Fabrication Nailing. The frame members shall be nailed together as
shown in Figure 6 and according to the details in Figure 1.

3.4.4.4 Sheathing for Ends of Class 2 Crates. For ends with widths up to 24
fnches, the plywood crosapieces shall be raplaced with full sheathing, using
the same plywood thickness. For crates wider than 24 inches, L-by-2-inch
"fillers shall be natled to the struts between cross members. ' Plywood sheathing,
3/16-inch in thickness, shall then be nalled to the fillers and the frame mem-
bers as described in 3.4.3.5 for sides. Vents shall be provided in the ends of
Class 2 crates in accordance with 3.7.2.3.5.2 and Figure 33.

3.4.5 Top. (See Figure 7). ' _ .

3.4.5.1 Panels. The stylesz of top panels to be used for Type II crates shall
be determined by the width of the crate. The style for narrow tops (up to 24-
inch width) shall comsist of plywood crosspleces fastened to longitudinsl mem-
“bers. Tops wider then 24 inches shall comsist of lumber crosspieces and diag-
onals fastened to longlitudinol members., Top cross struts shall be speced the
game &3 the otrute of the side. ‘

3.4.5.2 Fraeing Member Sizes. The longitudinal and end members for marrow
tops shall be 2-by~2 inchas im size for loade up to 1,000 pounds and 2-by-3
fnches for loads over 1,000 pounds. Plywood crosspieces, 3/8-by-12 inches,
shall be used as shown ﬂm Pigure 7. The Rongﬂtudinal and end freming members
for wide tops shall ba 2-by-2 inches for loads up to 1,000 pounds and 2-by-3
inches for loads over 1,000 pounds. Cross members end dimgonals shall cowply
with the sizes shown im Flgure 7. A reinforcing member, 2-by-3 inches in size,
shall be placad at the center of balance bastween the R@ngitudinal members for
grab-hook hendiing for gross loads over 500 pounds..

3.6,5.3 Fabrication Woiling. The freme members shall be nailed together as
- shown im Figure 7 and occording to the nslling petterns in Figure 1.

3.4,5.4 Sheathing for Tope of Closs 2 Crates. Plywood sheathing, 3/8 inch
thick, shall replace the plywood crosspieces for narrow tops. For wide tops,
l-x-2-fnch filler strips shall be nailed between strute and diagonals (see Fig-
ure 7). Plyvood sheathing, 1/4 imch thick, shall be nailed to filler stripe;
struts and diagomals with two (2) rows of mainm opaced 8 inches epart in each
‘row, - Projection of the plywood om the top choll be sufficient to overlap the
plywood sheathing of side and end pencls. Butt joints of the plywood shall be
‘made over a strut using & beod of caulking compoun& anong the joimt whem nail-
ing. -

' 3.4.6 Apsembly. (Sec Figura 8), Ty@e 11 crotes ahall.be fully demouritable
. and ssscmbly sholl be with lag screws and bolts., The ‘use of lag acrews and
bolts shall conform to 3.2.2 and 3.2.3, |

3.4.6.1 Sidag ¢ ] ‘Bach otrut amd dﬂag@mal of the sides sghall be fastened
2o tho -ki@@ @ﬁ the bane vwith a wminioum of one lag screw. Lag screws 5/16-by-3
inches for 2-by-3 ond 2-by-4-imch skids, and 3/8aby=3 =inch lag screws for larg-
er okido. Whem o grooter number of lag screws arxe required, based om the gross
wolght of Eh@ crate ao outlimed i{m Table IV, the additional lag scxewa ghall be

1o
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placed in either the struts or diagonals. For sill type crates (3.4.2) each
strut and diagonal of the sides shall be fastened to the l-by-2-inch runners of
the base with two 2-fnch wood screws. Struts and diagonals extending below the
skid shall be trimmed where they interfere with forklift or sling handling.

3.4;:6, 2 End to Base. For widths of crates up to 24 inches,'no fastenings are
required for ends to base. For widths over 24 inches, the plywood crossmember
of the end shall be fastened to the header of the base with 5/16=-by-3-inch lag
screws apaced 12 to 14 1nches on centers (see Figure 8). :

TABLE IV

NUMBER OF LAG SCREWS REQUIRED TO ASSEMBLE SIDES TO BASE 1/

. TOTAL MINIMUM NUMBER AND SIZE
- MAXIMUM OF LAG SCREWS (SIDES TO BASE) 2/
WEIGHT OF
CRATE AND 5/16=by=3-Inch for 3/8=by=3~Inch for
" CONTENTS 2-by=3 or 2~by=-4<Inch 3-by=-3-Inch and Doubled
. : ‘ (Flat) Skids (On Edge 2-by-4 Skids)
Pounds
1,000 8 : 8
© 2,000 : 14 ' 10
3,000 : i8 ' ' 16
4,000 24 20

3.4.6.3 Sides to Top. The sides shall be fastened to the top with one (1)
5/16-by-3-inch lag screw or one (1) 5/16-inch bolt at each strut or panel point-
as shown in Figure 8. .

3.4.6,4 Sides to End. The edge struts of the sides shall be fastened to the
struts of the end with 5/16-by-2 1/2-inch lag screws (winimum) or 5/16- 1nch
bolts, Fastenots shall be spaced 12 to 14 inches on center,

3,4.6.5 Ends to Top. The edge struts of the sides shall be flstened to the
struts of the end with 5/16-by=-2 1/2-inch bolts. Fsasteners shall be spaced to
12 to 14 iaches on center.

3.5.1 Base. (See Figure 9). The base shall consisﬁ of cross skids and
stringers which are nailed together and coverad with plywood.

1/ For Type 11 crates, use Table when the total number of diagonals and
struts on both sides is less than the number of lag screws specified.

2/ Use one-half on each side of crate (Type II or Type III Crates).

11
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3.5.1.1 Crose Skids and Stringers. Cross skids and stringers shall be 2-by-3
inches in size for locads to 500 pounds, widths to 60 inches and lengths to 10
feet; and 2-by~4 inches in size for all other conditiocns. They shall be spaced
as shown in Figure 9 and nalled together with one (1) clinched twentypenny nail
at each outside crossing, placing the nails back from the ends of the members
to prevent splitting, and two (2) natle at cech inside crossing. The ends of
each cross skid shall be beveled at 45 degree angle to one-half their depth.

'3.5.1,2 Plywood Flooring. Plywood flooring shall be used with the face grain
at right angles to the stringers. When loade are uniformly distributed, as in
fuel cells, plywood shall be 3/8 inch thick. When load-bearing floorboards are
required because of concentrated loads, l/4-inch plywood shell be used. Ply-
wood shall be nailed to the stringers with sixpenny nails spaced 6 inches apart
in two (2) rows. End butt joints ghall be made over the center of the string-
ers., '

3.5.1.3 Load-Bearing Floorboards. When concentrated load occurs, because of
~ the nature of the item, losd-bearing floorboardes shall be used and the sizes
determined from Table II. They shall be placed over the plywood mnd bolted to
each stringer with 3/8-inch carrfage bolts.

3 5. 2 Sides. (Figure 10). Sides shall be constructed oo that the top is sup-
ported by by the. upper frame members of the sides. The fabrication or design de-
tails of the upper part of the sides depend on the width of the top (see Figure
10). Struts shall be spaced so that plywood joints are made over the center of
a strut and any odd panels resulting from spacings less than 24 1nches shall be
placed either at each end or at the center of the side.

3.5.2.1 Framing Members. The struts and upper frame members shall be l-by-4
_inches and the lower frame members l-by-16 inches. Joist spacers, which are
'required for the sides when crate tops are over 60 inches wide, shall be the
same depth as the jolsts, 2-by-4-inch members flat or on edge, and the same
thickness as the side frame members as shown in Figure 10.

3.5.2.2 Sheathing. Sheathing for the sides shall be 3/8-inch plywood. Use

. full length panels for crate height to 96 inches. For length greater than 96
inches, plywood and splices shall be made over @ l-by-4-inch cleat as shown in
Figure 10, alternating the joints during fabricationm.

3.5.2.3 Ventilation. Sheathed crates shall have side ventilation consisting
of 3/4-inch diameter holes drilled at an angle of approximately 45 degrees and
sloped“to drain outward. These holes are to be placed in the joist spacers, or
for crate widths up to 60 inches, in a bleck placed directly beélow the upper
frame member, (Figure 10). Use four heles in each alternmte panel for both
side panels.

3.,5.2.4 Fabrication Nailing., Frame uembers of the sldes, the joist spacers,
vent blocks, and joint cleats when required, shall be fabricated together by
means of clinched nails. Neil spacing and errangement of wembers shall follow
the detalls in Figure 10, '

3.5.3 Ends. (Figure 11). The ends shall be constructed similar to the sideo
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and as shown in Figure 11, using plywood sheathing nailed to frame members.
Individual panels less than 24 inches in width may be placed at the center or
at each edge.

3.5.3.1 Framing Members. The struts,-upper frame member and the cleat for end
plywood joints shall be l-by-4 inches and the lower frame member 1-by-6 inches,

3.5.3.2 Sheathing. Plywood for end sheathing shall be 3/8 inch thick. Full
length panels with no joints shall be used for heights up to 96 inches. For
ends higher than 96 inches, the splices in the panels shall be made on l-by-4.
cross cleats (see Figure 11), alternating the location of the joints when the
w1dth of the panel exceeds 48 1nches.

3.5.3.3 ‘Fabrication Nailing. Frame members, cleéﬁs and plywood shall be
arranged and nailed together as shown in Figure 1l. .

3.5.4 Igg: (Figure 12). Top design for Type I1I crates include three styles
which are based on the top width. For crates up to 60 inches in width, tops

are prefabricated prior to assembly, For crates wider than 60 inches, jolsts
shall be required and shall be nailed in place after sides, ends and base have
been assembled, The plywood top sheathing shall then be nailed to the joists.

3.5.4,1 Framing Members,

3.5.4.1.1" Narrow Tops (Widths to 60 Inches). All frame members for narrow
tops shall be l-by-4 inches. Cross struts shall carry through the width of the
top and the longitudinal edge members shall be cut between as shown in Figure
12,

3.5.4.1, 2 Medium Tops (Widths from 60 to 96 Inches). Frame members for medium
tops shall consist of 2-by-4-inch joists placed flat during assembly and spaced
a maximum of 24 inches on center (Figure 12),.

3.5.4,1,3 Wide Tops (Widths Over 96 Inches). Frame members for tops shall
consist of 2-by-4-inch joists placed on edge during assembly and spaced a maxi-
mum of 24 inches on center (Figure 12). :

3.5.4,2 Sheathing, Sheathing for the tops shall consist of 3/8-inch plywood

placed with the face grain parallel to the width of the top. Full length piec-
es shall be used for tops up to 96 inches in width., For wider tops the ply-
wood, when end joints are used, shall be placed with alternated joints as shown
in Figure 12,

3.5.4.3 Fabrication Nailing. The frame members and plywood shall be arranged
- and nailed together as shown in Figure 12 for narrow tops. Before nailing ply-
wood to frame members, a bead of caulking compound shall be used along each
plywood joint for waterproofing., For medium and wide tops, plywood shall be
nailed to the joints during assembly, with fivepenny nails using the same nail
spacing and placement of caulking compound as described for narrow tops. (See
3.5.4.1.1). Plywood for wide tops requiring butt joints shall be fastened to
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the nailing cleats before assembly as shown in Figure 12.

3.5.5 Assembly. (Figure 13). The sides, ends and tops of Type III crates
shall be assembled by nailing and the unit fastened to the base by meens of lag
screws. The use of lag screws shall conform to details in 3.2.2, For crates
wider than 60 inches, the top shall be assembled after the sides and ends have
been nailed tog@ther.

3.5.5.1 Sfdes to Ends. For crates up to 60 inches in width, the plywood
‘of the sides shall be nailed to the edge membere of the ends with sixpenny
nails spaced 6 inches apart.

3.5.5.2 Ends to Sides. The ends shall be fastened to the edge struts of the
sides by nailing through the plywood and struts of the end with tenpenny nails
spaced 12 inches spart.

3.5.5.3 Sides to Top. For crates up to 60 inches in width, the plywood of the
‘sides shall be nailed to the edge members of the top with sixpenny nails spaced
' 6 inches apart. For tops wider than 60 inches, the top joists shall be fasten-
ed to the side by neiling through the plywood of the sides into the end of each
_joist with two (2) eightpenny nailm,

3.5.5.4 Top o Sides. For tops over 60 inches in width, the plywood is nailed
to the joists as prescribed in 3.5.4.3. The plywood of the top is nailed to
.the joist spacers of the sides or the upper frame members of the sides with
gixpenny nails spaced 6 inches apart.

3.5.5.5 Top to Endg. For crates 60 inches or less in width, the top is nailed
to the upper frame members of the ends with tenpenny nails spaced 12 1nches
apart. :

3.5.5. 6 Ends to Tops. . The plywood of the end shall be nailed to the edge
strut of the top or to the edge jolst of the top with sixpenny nails spaced
sim (6) inchea apart. When neiling into joists, the nails shall be staggered.

3.5. 5 7 Sides to Bose. The sides shall be fastened to the edge stringers of .
the base with 5/16-by=3~inch lag screws. The total number required for fasten-
ing the sides to the base shall be de&ermined from Table IV but spacing shall
not exceed 16 inches on center.

3.5.5. 8 Ends to Bagse. The ends shall be fastened to the edge cross skids on
the base with 5/16-by-3-inch lag screws spaced sixteen. (16) inches on. center.

ng@ v Container. 1&

3.6.1 Genersl. (See Figure 14). Type IV container shall consist of light-
weight wood memb@rs which form a framework and together with the supporting
cradles or brackets serve as an air-shipment container. Inner container shall,
by maans of screws, lag screws or bolts, be reusable to the point where removal
of the parts can be readily accomplished. These’ ‘reusable features shall not
interfere with tha removel of the inner contaeiner from the outer container.
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3.6.2 ﬁgmggggg;_ggggg. The ije IV crate shall consist of the following: (a)
base and top, (b) sides and (c) ends. (In some narrow, lightweight crates, no -
ends shall be requ!red)

3.6,2.1 Base and Top. The base shall consist of loangitudinal runners with
cross members of wood or plywood except the narrow crate which shall have a
plywood base.. The construction of the top shall be similar to that of the base

‘except that longitudinal members shall be used only in the wide crates.

3.6,2,1.1 Construction Detail. The base and top for the Type IV crates shall
be divided into three general types: a. Narrow (to 12 inches); b. Intermedi-
ate (12 to 24 inches wide); c, Wide (24 to 36 inches wide). The size and

‘arrangement of the members, the limits for use and other details shall conform

to Figure 15 and Table V. Holes 1/2 inch in diameter shall be drilled in the
plywood of the base where water might be trapped.

3.6.2,1.2 gabgicagiog. The various parts of the base and the top shall be

fabricated by nailing unless certain members must be demountable, In this case,
screws or bolts shall be used. The nailing pattern shown in Figure 15 and Fig-
ure 1 shall be followed in the fabrication of intermediate and wide tops and
bages, MNails shall be long enough to pass through both pieces and shall be
clinched a minimum of 1/4 inch., When pieces are of different thicknesses, the
nailheads shall be in the thinner piece. In nailing plywood to runners, two
rows of nails shall be used as shown in Figure 15. The splicing of runners or
other long members shall comply with the details outlined in Table V and shown
in Figure 2. When joints are made by means of scabs, the joint shall be posi-
tioned between the struts of the side. The ends of the runners or plywood of
the base shall be chamfered for easy entry into the outer container.

3.6.2,2 Sides. The following Styles shall be followed in the construction of

the sides of the Type IV container except where rectangular shapes are not

practical:

3.6.2.2.1 Style A Sides. Style A sides shall be used for net loads to 100
pounds, for heights up to 40 inches and for lengths up to 12 feet, Member
sizes and other details shall conform to Figure 16,

.3.6.2.2.2 Style B Sides. Style B sides shall be used when heights are less

than 60 inches. The size and arrangement of the frame members for various
lengths and net loads shall be as shown in Figure 17,

3.6.2.2.3 Style C Sides, Style C sides shuall be used for Type IV crates when

" heights are 60 inches through. 80 inches. The size and the arrangement of the

frame members under various length and net load conditions shall be as shown in

"~ Figure 18.

3.6.2,2,4 Style D Sides. Style D sides shall be used for Type IV crates when
heights are 60 inches through 80 inches. The sfze and arrangement of the frame

.-members shall conform to those shown in Figure 19.
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3.6.2,2.5 .Style D-1 Sides. Style D-1 sides may be used under the same condi-
tions outlined for Style D sides; crate heights vary from 80 to 144 inches.
This 8tyle is included for those control surfaces that require end mounting
near the midpoint of the height and the diagonals are so arranged as to more
uniformly distribute the stresses, The size of the frame members and the
arrangement shall be as shown in Figure 20,

3;6.2;2.6 Special Sides. It is often desirable, and sometimes necessary, to
construct the inner crate to conform to the general shape of the control sur-
face., This is especially true of large dorsal fins, rudders and horizontal
stabilizers where non-rectangular forms are required to allow entry into cargo
planes. Figure 21 illustrates several types of special side designs which are
included as suggestions of member arrangement., The size of members, however,
shall conform to those designated for SCyles B to D-1 in the various height '
limitations. :

3.6.2.2,7 Number of Panels. The number of horizontal panels required for the
various types of sides shall be determined by dividing the height of the crate
into the length and selecting the nearest whole number, In crates for larger

- and heavier parts, it is desirable to select the next greater whole number to
provide more struts. The exception to this method of determination shall be ‘in
Style A where struts are spaced 20 to 30 inches apart and Style D-1 where one
panel length is approximately one-half the crate height. Inside Styles C, D
and D-1 strut spacing shall be approximately one-half the height of the side.
The arrangement of sides into even numbers of full panels is desirable for side
Styles B, C and D. Generally, the panels shall be so spaced that the angle of
the . diagonals shall not be less than 352 nor greater than 55° (45° plus or
minus 10°),

3.6.2,2.8 Fabrication. The various parts of the sides shall be fabricated as
outlined in 3,6.2.1.2 for top and base, General nailing details shall comply
with Figures 1 and 2,

3.6.2,3 Ends. Ends for open crates may serve not only as a means of blocking
the part but also to prevent racking during handling. In lightweight narrow
crates, ends are not ordinarily required unless needed for blocking or bracing
or if preproduction tests indicate a need for plywood ends, As in the base and
the top, the ends shall be divided into three types: narrow, intermediate and
wide, S

3.6.2.3.1 ZTypes of Ends. Types of ends to be used for the open inner crate
shall comply with the requirements of Table VI, : .

3.6.2,3,1,1 The location of the end mwembers and other construction details
shall be as shown in Figure 22.

3,6.3 Assembly of the Type IV Crate.

3.6.3.1 General. The assembly of the various sections or parts of the Type IV
crates shall be made with nails, screws or bolts, but in no way shall the fas-
tenings (bolt heads, washers, etc,) prevent easy entry of the inner crate into
the outer crate. The inner crate shall be assembled so that a section or
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sections are demountable for easy removal of the paft. General rules, covering
assembly by both nails and screws, shall be included with each crate furnished
by the manufacturer.

TABLE VI

. MAXIMUM SIZE |  MAKIMUN _
TYPE WIDTH HEIGHT { NET WEIGHT{ CONSTRUCTION -
(INCHES) .(FEET)-» (POUNDS) ‘
Narrow 12 5 100 No ends required. 1/
Intermediate | 26 12 300  1/4-inch plywood, panel

height equal to one-half of
the crate height,

Wide - 36 12 2,000 1-by-4-inch struts; hori-
. zontal members and diagon-
als.

3.6,3.2 Aasemblg Schedule. The fastening of the various sections of the open
crate shall comply with the schedule outlined in Table VII and shown in Figure
23, In narrow crates, the plywood base shall be nailed to the lower frame mem-
bar of the gides; in wider crates having runners, the sides shall be fastened
to the base.

- 3.7 ‘nge V Crate.

3.7.1 Genersl. Each inner container shall be provided with a plywocod covered
outer container for surface shipment. These outer containers shall be of two
Classes: A.  Class 1, plywood-sheathed crates for the larger and heasvier con-
trol surfaces, and; B. Class 2, cleated-plywood boxes for smaller and lighter
feems, - o '

"3.7.1.1 Clesrances. Thers shall be provided a clearance between the inner and
outer crate to allow esasy entry end removal, The clearance shall be the dis-
vtance between the greatest outside dimensions of the inner crate and the least
inside dimensions of the outer container., The clearances to be allowed sheall
be 1/2 inch in length ond height for eny width less than 24 inches. When the
width Lg 24 inches or greater, the clearance in width ahall be 3/6 inch (See
Footnote 1/, next pag@) '

_/ In gsome cm@@m, the results of the preproduction tosts may indicate the need
. for plywood ends.

18
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3.7.1.2 Demountable Features. The outer container shall have at least one
demountable end to permit removal of the inner crate. Unless otherwise speci-
fied, all remaining sections shall be assembled with nails.

3.742 Class 1l Crates.

3.7.2.1 General. Plywood-sheathed crates shall be used for exterior contain-
ers when net load (weight of item) 18 no greater than 2,000 pounds and inside
dimensions do not exceed the following: (a) Length - 68 feet; (b) Width - 36
inches; -(c) Height -~ 144 inches., For the smaller and lighter items, it is
desirable to use a cleated plywood box for exterfor containers. These contain-
ers shall be as described in 3.7.3.

3.7.2.2 - Fastenings, All assembly shall be by nailing except the demountable
ends or fully demountable crates which shall be assembled with lag screws, Lag
screws shall be 5/16 inch in diameter and 2 1/2 inches long., Lead holes for
the threaded portion of the lag screws shall be 3/16 inch in diameter. Washers
shall be used under the head of the lag screws and the lag screws shall be set
by turning their full length in the lead hole. : :

3.7.2.3 -Construction.

3.7.2.3.1 Plywood Thickness. Plywood 1/4 inch in thickness may be used for.
sides, ends and the top when the inside dimensions do not exceed 40 inches in
height, 12 fnches in width and 12 feet in length, and the net weight of the
contents does not exceed 100 pounds. Under all other conditions, 3/8 inch
thick plywood shall be used for sides, ends and top. -

3.7.2, 3 2 Base The base shall be of longitudinal skids and plywood flooring
as shown in Fig Figure 24. When specified by the procuring activity, rubbing *
strips shall be added. The plywood flooring shall be 1/4 inch thick for widths
to 12 inches, 3/8 inch thick for widths to 24 inches and 1/2 inch thick for
widths to 36 inches. The direction of the face grain shall be at right angles
to the length of the skids.

3.7.2.3.2.1 Size of Skids and Rubbing Strips. The size of the skids and Tub-
bing strips shall be in accordance with Table VIII.

3.7.2.3.2.2 Details of Fabrication. Details of fabrication shall comply with.
those shown in Figure 24, When more than one piece of plywood is used in the:
base, a 1/4-inch space shall be allowed at each joint for drainage. In addi-
tion, 1/2-inch holes shall be drilled at each side in any area where water-

1/ These clearances are based on the use of the wood of normal moisture con-
tent. In high and long crates, some wood species may warp slightly and
result in an inner crate which is difficult to remove. When such is the
casa, 8 slight increase of the clearance for the width usually eliminates
this problem., However, dirt or other foreign matter on the bottom of the.
inner crate may also rasult in difficult removal. Cleaning the bottom and,
when necessary, using a small amount of wax or petroleum grease on the bot-
tom will usually insure easy removal,
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TABLE VII
ASSEMBLY OF INNER CRATE

(Screws. to be Used for those Sections Requiring Demountability)

SIZE AND SPACING OF FASTENINGS
‘ _ |  NAILS &/ SCREWS 3/
FASTENING POINIS A S1ZE g:ié?gg LENGTH ggﬁéggz .
KEY NO. L/ | _ | (PENNY) | (INCHES) | (INCHES). | (INCHES)| B
1. Plywood of base to lower frame 6 6! 1 8 s
member of the side, for narrow . . T @
crates.
2. Lower frame membets of sides to 8 6 2 2
tunners of base, for 1ntermediate
and wide crates,
3. Plywood of top to upper members of 6 3 1 ' 6
sides, for narrow and intermediate
4, Upper frame members of side to 1 8 | 6 2 12
longitudinal frame member of co
top, for wide crates,
5, Plywood of ends to end stxuis of . 6 35' 1 ;ivw6 ?
" sides, for intermediste crates r "
6., Diagonals and hotizontmlsvof ends 8 Two nails}| 2 One scraw
to end struts of the sides, for at end of at end
wide crates. ' - | each ’ of each
. member : member
7. Struts of sides to struts of ends | 8 8 -2 ' 12
~for wide crates. :
8.: Top and bottom cross member of end
. to-end cross member of top and
base, for wide cratas,

kli‘SeélFigure 23 for Key reference {1lustration.
' gjk'Nails to be cement-coated or chemicall& etched

3/ Use Nrs., 8 or 10 l-inch screwe and Nra, 10 or 12 2-inch screws with
washers under head. and predrilled holes.
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might be trapped. An area at the center of balance shall be allowed when
applying rubbing strips to the skids so that forklift trucks may be used., Ends
shall provide space for sling handling as shown in Figure 24.

3.7.2.3.3 Top. Either one of two types of tops, those without side members
and those with side members, shall be shown in Figures 25 and 26, Side members
shall be required only for tops having widths over 24 inches, The size and
arrangement of members for top panels shall comply with the details in Figure
25 for tops through 24 inches in width, and Figure 26 for tops from 24 to 36
inches in width, The direction of the face grain of the plywood shall be at
right angles to the length. Reinforcing of the top at the center of balance
for grabhook handling shall comply with the details in Figures 25 and 26. To
facilitate handling of long tops during assembly, l-by-4-inch or 2-by-4-inch

longitudinal members may be temporarily nailled to the plywood side at the crosq

struts for reinforcing.

3,7.2.3.3.1 Nailing, Fabrication nailing shall consist of two (2) rows of
nails spaced 6 inches apart in each row. Nails shall be driven. through the
plywood and clinched & minimum of 1/4 inch against the back of the frame mem-
ber. Double nailing as shown in Figure 27 shall be used at plywood joints.

3,7.2.3.3.2 Fully Demountable Crates. For fully demountable crates, 2-by-2

inch fastening members shall be added to the top as shown in Figures 25 and 26.
Nailing .shall conform to that shown for fastening members in Figure 28.

3.7.2,3.3.3 Waterproofing. Waterproofing of the top shall consist of: (a)
a 4-inch wide strip of C-2 or E-1 crate liner material, in accordance with PPP-
B-1055, applied over the joint cleat the full width of the top at each plywood

" joint; or, (b) a bead of caulking compound, in accordance with TT-C-598,
.applied at the butt joint of the plywood before nailing as shown in Figure 31,

3.7.2.3.4 Sides. Sides for the outer crate shall be of two types: (a) for
heights through 96 inches, no intermediate members shall be required as shown
in Figure 29, or; (b) for heights over 96 inches and through 144 inches, 2
intermediate members shall be required as shown in Figure 30, Details of con-
struction for the two types of sides shall comply with those illustrated in
Figures 29 and 30, Plywood shall be applied so that the direction of the face
grain is vertical. Fabrication nailing shall comply with the details as shown
in Figure 27. No liner shall be required. For crates up to 24 inches wide,
the plywood and the upper frame member in the sides shall be flush as shown in
Figure 31,

3.7.2.3.5 Ends. Two types of ends shall be used for the outer sheathed crate:
(a) nondemountable (asembled with nails), and; (b) the fully demountable
(assembled with lag screws). All crates shall have at least one demountable
end, Two demountable ends shall be used for crates over 12 feet in length,
over 96 inches in height, or containing parts weighing over 200 pounds.

3.7.2,3.5.1 Construction. The ends shall be constructed as shown in Figure
32, Member sizes shall comply with those in Table IX,
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3.7.2.3.5.1.1 Nailing. Fabrication nailing of the ends shall follow the
details shown in Figure 27, No liner shall be required.

3.7.2.3.5.1.2 Demountable Ends, Construction of a demountable end shall
require fastening members to receive the lag screws from the sides and top.
The fastening members shall be secured to the framing members except for light,
narrow crates. in which the framing members are eliminated (where l/4-inch ply-
wood is specified. See 3.6.2,3.1). The size of the fastening members and the
construction details shall comply with Table IX and Figure 28. This type of
end shall also be used for fully demountable outer crates. :

3.7.2.3,5.2 Ventilation. Ventilation shall be provided in each end of all
outer sheathed crates. The ventilating area in each end shall be a minimum of
1 square inch for each 15 cubic feet of crate voliume. The details shall com-
ply with those shown in Figure 33.

3.7.2.4 Assembly of the outer crate shall comply with the details outlined in
Table X and shown in Figure 34, All assembly shall be with nails except for

- the demountable ends and the fully demountable crate where lag screw fastening

shall be used., Two demountable ends shall be used on all crates over 12 feet

. long or more than 96 inches high or where weight of the item is greater than ‘

200 pounds.
3.7.3 Class 2 Boxes.

3.7.3.1 General. This type of outer container shall be applicable for items
having weights no greater than 250 pounds (net weight)., The inside dimensions
of the container shall not exceed the limits in Table XI. :

3.7.3.2 Construction and Fabrication. Cleated-plywood boxes shall be con-
structed in accordance with the details shown in Figure 35, The top, sides,
ends and bottom shall be fabricated by nailing or stapling the plywood sheath-
ing to the lumber cleats as shown in Figure 35.

- 3.7.3.3 Detail Requirements,

13.7.3.3.1 Sheathing. The minimum thickness of plywood shall be 1/4 inch for
. Groups I and II woods and 3/16 inch for Groups III and IV, When two or more

pieces of plywood are used to sheath a panel, the adjacent edges of the ply-

-wood shall be held together by a cleated joint.

3.7.3.3.2 (Cleats. There shall be four (4) edge cleats (2 through and 2 fil-
ler for each pane panel of the box in accordance with Figure 35). All cleats shall

-be in one piece. Minimum sizes shall be 3/4<by-l 3/4 inches for Groups I and
II woods and 5/8-x-1 3/4 inches for Groups III and IV. All cleats at plywood
joints shall have minimum width of 2 3/4 inches, '

3.7.3.3.2.1 Intermediaﬁe Cleats. Sufficient interwediate cleats shall be used
so that the clear distance is not greater than 20 inches between cleats.

_Intermediate cleats shall be arranged in accordance with Figure 35 so that cor-

responding cleats are placed on four (4) faces to form a complete row of cleats
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(Footnotes to TABLE X, Page 24)

"1/ See Figure 34 for Key refe:gnce iliustration.
2/ Nails to be cement-coated or chemically etched.
3/ .Use wgshers and predrilled holes for all lag screws.
4/ Use one (1) lag screw for’tops up‘to 12 inches wide.
TABLE XI
. MAXIMUM LENGTH WIDTH AND DEPTH
(FEET) MAXIMUM MINIMUM
(INCHES) (INCHES)
14 ‘ v 30 12
.. 8 30 _ 8
6 . © 30 v ‘ 7

3.7.3.3.2,2, Joint Cleats. Intermediate cleats may also serve as joint cleats
except that they shall have a miulmum width of 2 3/4 inches. Plywood joints
shall be made along the center of these cleats. ‘

3.7.3.4 Assembly., Cleated-plywood boxes shall be assembled by nailing the top
and bottom to the sides and fastening the top, bottom and sides to the ends.
This end closure shall be made with nails when ends are fixed and with screws
when ends ‘are demountable. Two ends shall be removable when the box is longér
than 12 feet or carries an item weighing over 200 pounds. Nailing shall comply
with the details in Figure 36, .

3.7.3.4.1 Demountable Ends, For demountable ends, wood screws with washers
shall be used and ends shall be predrilled, Two-inch screws in size Nos. 10 or
12 shall be used.. Screws shall be spaced 8 inches apart with a minimum of two
(2) on each side. ' :

3.7.3.4,2 Strapping. Girthwise, strapping shall be used on all end and inter-
mediate cleats on the sides, top and bottom as shown in Figure 36. Straps or
wires shall be stapled to the cleats at a distance not to exceed 4 inches from
the edge or face of the box with staples spaced at intervals of approximately
8 inches. '

3.8 Type VI Crates. (See Figure 37).

3.8.1 Fabrication and Assembly. Type VI crates shall consist of a framework
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of sides and ends with top and bottom cross members assembled as shown in Fig-
ure 37. VMinimum nominal 1-by-4 inch lumber shall be used.

3.8.1.1 Sides and Ends.

3.8.1.1.1 Horizontal Members. The maximum number of horizontal members on the
sides and ends shall be 1 for 7 1/2 inch depths, 2 for 7 1/2 to 15 inch depths
and 3 for 12 to 24 inch depths. When the side or end panels are formed of more
than 1 horizontal memwber, a maximum space of 1 inch shall be allowed between
‘the horizontal members. :

3.8.1.1.2 Side Panel Vertical Cleats., Side vertical cleats shall be fastened
to the outer surface at each end of the horizontal members forming the end
panel, End panels exceeding 36 inches in length, fabricated with more than one
horizontal member, shall require an additional vertical cleat at the widpoint
of the panel.

3,8;1;1.& Nailing of Cleats. Side and end panel cleats shall be nailed to the
sides and ends with two rows of clinched nails, Three nails shall be used in
each cleat for l-by-4-inch side or end boards, 5 nails for l-by-6-inch members,
6 nails for 1-by-8 inch side or end boards, etc.

3.8.1.2 qus and Bottoms.

3.8.1.2.1 Top and Bottom Cross Members. Cross members for crates 36 inches or
less in width shall be winimum nowinal l-by-4 inch lumber. Cross members for
crates exceeding 36 inches in width shall be minimum nominal 1-by-6- -inch lut=
ber. ' Cross members may be employed to frame and hold interior blocking '

- 3.8.1. 2 2 OQuter Cross Members. Each top and bottom panel shall be fabricated
with a2 minimum of two outer cross members. One of the long edges of the outer
cross member shall adjoln a long edge of the end panel.

3.8.1. 2 3 Intetmediate Cross Members. Intermediate cross members shall be
spaced so that diagonals are placed as close to 45 degrees as possible but are
no further apart than 1 1/2 times the width of the panel. Intermediate cross
members shall be placed so that there is even panel spacing along the crate
length.

3.8.1.2.4 Diagonal Bracing. Diagonal braces shall be spaced so that diégonalé
are placed as close to 45 degrees as possible but are no further apart than
1'1/2 times the width of the panel. Intermediate cross members shall be placed
60 that, there is even panel spacing along the crate Length

3.8,2 Aosemblx'Nailg_g * Wher nominal 4 Inch wide lamber is u#ed there shall
be 2 sevenpenny nails in each end of each board for Froup I wood, 2 sixpenny
nails for Group Il woods and 2 fivepenny nails for Groups II and II1 woodds.
Where nominal 6 inch wide lumber is used, there shall be 3 nails instead of 2.
as specified above. A board wider than 6 inches shall be nailed with the same
spacing as indicated for the 6 inch boards. Where the long edges of two (2)
members adjoln each other at right angles, they shall be fastened together with
the same size nails as specified above for the different wood Groups, and the
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nails shall be spaced approximately 6 inches apart. To facilitate application
of the various types of sheathing, when required, the fastening for sheathing
shall be at the option-of the shipper. :

3.8.3. Strapping. When the coutents of a Type VI crate weigh more than 200
pounds, the crate shall be strapped with at least two (2) nailless steel straps
not less than 0.50 by 0.20 inch in size and conforming to QQ-S-78l. Such
straps shall be placed on the outer cross members except when two or more
intermediate cross members are used, in which case the straps shall be applied
to the intermediate cross members nearest the ends of the crate. When crates
are 2 feet or less in width and greater than 8 feet in length, an additional
strap shall be placed at or near the center of the lengthwise dimension of the
crate, ' ' ' : ’

3.9 Type VII Crates. (Seé Figure 38). Unless otherwise specified, the fol-

lowing requirements are applicable to both Class 1, non-demountable; and Class
2, semi-demountable crates,

3.9.1 Base. (See Figure 39),

3.9.1.1 Skids. The base shall be framed on longitudinal skids. The skids,
when placed flat, shall have the minimum nominal dimensions shown in Table XII.

TABLE XII -
LENGTH IN FEET ' SKID SIZE IN INCHSS
0 to 16 2 x 4
16 to 24 3 x 4
24 to 32 . 4 X 4

The end of the skids shall be beveled the lower one-half of the depth of the
skid at an angle of approximately 45 degrees. Splicing of skids, where requir-
ed, shall be as specified in Figure 2. Crates having a gross weight over 250
pounds shall have rubbing strips as specified in 3.4.1.2.

3.9.1.2 . Number of Skids. A minimum of two (2). skids shall be required for _
bases not exceeding four (4) fect in width, and a minum of three (3) skids
shall be required for bases from 4 to 6 feet in width,

3.9.1.3 Flooring. Floor boards shall be not less than nominal & inches wide.
Plywood, when used, shall be not less than 3/8 inch in thickness.

3.9.1.3.1 Load-Bearing Floor Boards. Load-bearing floorboards shall be placed
where the concentrated loads of the contents occur. The size of load-bearing
boards shall be determined from Table II.
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3.9.1.3.1.1 Forxklift Area Floor Boards. Floorboards in the forklift area
shall be the same size as load-bearing floor boards. Forklift area shall
extend from both ends of the skids to a distance of 42 inches toward the center
of the crate. A maximum space of 1 inch is permitted between such boards.

3.9.1.3.1.2 Fastening of Load-Beafing Floor Boards. One inch thick floor
boards shall be fastened to each skid with sevenpenny nails and floor boards 2
" inches thick or over shall be fastened with 3/8-inch carriage bolts, Two bolts
shall be used for floor boards over 6 inches in width,

3.9.1.3,2 Diagonal Floor Boards. Diagonal floor boards placed between load-
bearing. boards and between load-bearing boards and the ends of the crate shall
be as near a 45-degree angle with the skide as possible. The number of diagon-
al floor boards shall depend upon the length and width of the crate and upon
the location of the load-bearing floor boards. They shall be of the same width
and thickness as the diagonals specified for the side panels.

3,9,1,3.2.1 Fastening of Diagonal Floor Boards. When 4 inch wide boards are
used, diagonals shall be nailed to the skids with at least four (4) sevenpenny
nails at each contact point. Five (5) nails shall be used for 6 inch wide
boards. '

3.9.1.3.3 Plywood Flooring. Plywood flooring may be used, in lieu of diagonal
floor boards and forklift area floor boards, to accomplish the necessary brac-
ing.; Plywood, when used, shall conform to NN-P-530,

3. 9 1.3.3, 1 Fastenings of Plywood Flooring. Plywood shall be nailed to the
skids with two (2) r~ws of fivepenny nails placed not less than 1/2 inch in

" from the ‘edge of the skid, The distance between nails in any row shall not

_exceed 6 inches., The distance between rows shall not be less than 1 inch,

-3.9.2 Top.® (See Figﬁre 40) .

3.9.2.1 Panels. The number of panels shall be determined by the length and
width.of the crate and by the placing of diagonals at an angle of approximate-
1y ‘45 degrees. Cross members shall be located directly over each vertical
strut and -enough additional cross members shall be placed so ‘that the dlagonals
can be 1ocaged on a 45-degree angle. There shall be one (1) diagonal ‘between
"each two (2) cross members and, where there is more than one panel, the diagon-
#is shall slope in alternate directions. On crates two feet and under in width
the diagonals may be omitted and an additional .cross member added equidistant
between ‘each 2 cross members located over the vertlcal struts, ThreeAeLghths
inch plywood may also be used in lieu of cross members -and diagonal on .crates
2 feet 'and under in-width. Where the crate ‘is more than 42 inches in outside
width, an additional longitudinal member shall be placed in the center of the
top. Tops which would normally require splicing due ‘to the length of the crate
shall be fabricated in two sections so that when the sections are‘butted to-
gether ‘the butt joint will fall where a cross member would normally be placed.
The end of ‘each of the two sections to be located at the butt joint shall have
s cross member and framing member added so that all four members will butt
together at the joint when the crate is assembled,
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3.9.2,2 Framing Members.

3.9.2.2,1 Non-Demountable Tops. _Non-demountable tops shall have . framing mem-
bers of the sizes shown in Table XIII.,: The cross members are the same as the
 vertical members in the Table, (See page 30).

3.9.2,2.2 Demountable Tops. Framing members for demountable tops shall be
minimum nominal 2-by-3 inches when placed flat, Cross members shall be of the
sizes specified for non-demountable tops, ' : » ’

3.9.2,3 Fabrication Nailing., At each intersection of members, the nailing
shall be in accordance with 3,7.2.2 and Figure 1. Nailing for plywood, when
used in liéu of cross members and diagonals, shall be as specified in

- 3.9.1,3.3.1. To facilitate application of the various types of sheathing per-
mitted in this specification, the fastening for sheathing, whether applied
during initial fabrication or after assembly of the crate, shall be at the
option of the shipper.

3.9.2.4 Top Bracing Joists. When the gross weight of the crate is 500 pounds
or over, a top bracing joist shall be placed under the top of the center of
balance. The joist shall reach from the upper longlitudinal member of one side
to the upper longitudinal member of the other side. A nominal 2 by 4 inch
plece placed flat or on edge shall be used. The joist may be nailed in place
when the crate is assembled using three (3) twelvepenny nails through the mem-
bers of the sides into each end of the joist.

3.9.3 Sides. (See Figure 42)

3.9.3.1 Side Panels. The number of side panels shall be determined by the
length and height of the crate as well as the spacing of the struts. Diagonals
shall be placed near 45 degrees when possible, The side panels shall be of the
folIdwing general Styles determined by the height of thie crate:

Style A: Side panels for crate heights up to and including 48.ihches
with 48-inch maximum strut spacing (see Figure 42).

Style B: Side panels for crate heights over 48 inches through 80
' inches. An additional longitudinal shall be added at the
center with maximum strut spacing of 48 inches, (See Fig-
ure 42), .

Style C: Side panels for crate heights over 80 inches through 120
' inches. Two additional longitudinal members shall be added
and maximum strut spacing shall be 60 inches (see Figure 42).

3.9.3.2 Framing Members. The sides shall have framing members of the sizes
shown in Table XIII1. If sides are of sufficient length to require splicing
of the longitudinal members, they shall be spliced approximately equidistant
between two (2) vertical members. The splicing brace shall be the same width
and thickness as the longitudinal member and of sufficient length to fit

 between the two (2) vertical members on each side of the splice. Splices shall

be staggered so that they do not fall above, below or opposite one another.
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In addition, for semi-demountable crates with demountable ends, a corner post
having a minimum nominal size of 2-by-3 inches shall be placed flat against
each vertical end member of both sides and shall run from the upper to the
lower longitudinal member of the sides, If the sides are of sufficient height
to require a center longitudinal member, the corner posts may be cut to run
from the upper and lower long!tudinql member to each edge of the center members
(see Figure 41).

3.9.3.3 Fabrication Nailing. At each intersection of members nailing shali be
in accordance with 3.7,2.2, 1In nailing the corner posts to the vertical side
members of semi-demountable crates, ninepenny nails shall be used to permit
clinching. They shall be staggered in two (2) rows and placed eight inches
center to center in each row, Sheathing shall be nailed as specified in
3.9.2.3. ' »

3.9.4 End. (See Figure 41)

3.9.4.1 Panels. The number of end panels shall be determined by the width and
height of the crate. A center vertical member shall be added if the diagonal
in a single panel is over 5 feet long and the crate is 5 feet or more in width,
Otherwise, a center horizontal member shall be added and 2 diagonals shall be
used: One (1) in the upper half and one (1) in the lower half of the panel.

The two (2) diagonals shall be sloped in opposite directions. ¢

3.9.4.2 Framing Members, The ends shall have framing members of the sizes
shown in Table XIII. : : .

3.9.4, 3’ Nailing. Nailing shall be the same as that specified for sides.

3.9, 3 Assembling. Assembly of this crate shall be accomplished by nailing or
by a combination of lag bolting and nailing, depending on whether the crate is
designed to be non-demountable or sewi-demountable.

3.9.5.1 Nailing. When the crate is constructed from nominal 4 inch wide lum-
ber, there shall be two (2) sevenpenny nails in each end of each board where
Group I woods are used, two (2) sixpenny nails where Group II woods are used
and tuwo (2) fivepenny nails where Groups III or IV are used; except where
boards are being fastened to skids, three (3) nails shall be used instead of
two (2) as specified above, and five (5) where three (3) are specified. above,
Where the long edges of two members adjoin each other at right angles, they
shall be fastened together with the same size nails specified above for the
different wood Groups, and the nails shall be spaced approximately 7 inches
apart, :

3.9.5.2 ‘Bolting for Semi-Demountable Crates.

3.9.5.2. 1 Attaching Sides to Top, Sides shall be fastened to the top by means
of lag bolts at each intersection of the vertical side members with the upper
longitudinal side members. A 3/8 inch diameter lag bolt shall be used and.
shall be of sufficient length to approximately equal the sum of three (3)
thicknesses of the members being attached,
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3.9.5.2.2 Attaching Ends to Sides, Top and Bottom. Ends shall be attached to
the sides by means of lag bolts placed approximately 16 inches on center along
‘the length of the vertical framing members of the ends, When the crate width
is two feet or under, ends shall be attached to the top and bottom with a lag
bolt 1n the center of the horizontal framing member at the top and bottom of
of the end., Crates 2 to 6 feet in width shall have a lag bolt in each of the
four corners of the center of the end placed 5 inches in from the side. In-
addition, crates 2 to 4 feet in width shall have two lag bolts spaced evenly
between the corner bolts in the top and bottom horizontal end members; -and
those four (4) to six (6) feet in width shall have three bolts. Lag bolts
shall be 3/8 inch in dismeter and of sufficient length to approximately equal.
the sum of the thicknesses of the members being attached.

3.10 Need for Additional Strength. Any point or detail of conmstruction or
materials used in the crate shall be strengthened when necessary to meet the
testing requirements of the materials or the handling requirements of the crate
or its components for the various levels of packing for which the crate is
intended.

3.1t Marking. All cfates shall be marked in accordance with MIL-STD-129 and
as follows: -

'3w11 1 Position Marking. On each end and side panel shall appear, in 3 1nch
letters, the word "UP" with a 3-inch arrow pointing to the crate top.

3.l1,2 Opening Instructions. On one end and one side in l-inch letters near
the removable fasteners the words 'TO OPEN, REMOVE LAG SCREWS", "REUSABLE
CRATE : - DO NOT. DESTROY - TO REMOVE PART - REMOVE SCREWS", "REMOVABLE END -
REUSABLE END - REUSABLE CONTAINER - DO NOT DESTROY" or other necessary phrasing
for opening ‘a particular type of crate shall appear.

3.12 Reports and Drawings. Reports, drawings and data shall bé furnished as
specified., All reports and drawings required in this specification (see &4.4.1,
4,6,2.2 and 4,4.3.2) shall be prepared in accordance with MIL-D-1000.

3.13 Government Loaned Properxty. When the contract or purchese order 80 pro-
vides, the Government will loan to the contractor, upon his request, equipment
of the type for which the container ls designed for use in final preproduction
testing (see 6.2).

3.14 Workmanship. Workmanship shall be in accordance with detall requirements
of this gpecification and shall have no defects, of construction or design,
that will prevent the crate from performing as required when tested according
to ‘Section 4, ‘

- 4,1 Responsibility for Inspection. Unless otherwige épecified‘in the conttac@
or purchase order, the supplier is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise specified,

the supplier may utilize his own facilities or any commercﬁal laboratory
acceptable to 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 requireo
ments,
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4,2 Samgling.

4,2.1 Size of Lot., For purposes of sampling; a lot shall consist of all con-
tainers on the contract or order of the same type or design manufactured from
substantially the same materials and processes for which approval is desired

4.,2,2 Pregroduction Test Samples. One container of each designifor which
approval is desired shall be subjected to the preliminary preproduction tests
specified in 4.4,2, After successful completion. of the preliminary preproduc-
tion tests, the samples shall be subjected to the final preproduction tests

' specified in 4.,4,3 unless otherwise specified by the procuring activity (see
6.2),

4.2,3 Quality Conformance Test Sample. Quality conformance test sémpliﬁg
shall be in accordance with MIL-STD-105, The inspection level shall be S-1.

4.3j“¢15§§ifieation‘of Inspection. The inspection and testing of crate shall
be classified as follows:

‘Preproduction Inspection. (See 4.4).
* b. Quality Conformance Inspection. (See 4.5).
4.4 Preproduction Test., Unless otherwise specified by the procuring activity,

preproduction testing shall be performed at the place of manufacture of the
crate.,. (See 6,2).

4.4.1 Preliminary Reports and Drawings. Prior to preproduction tests, the con-
tractor shall submit to the procuring activity a report in triplicate showing’
measured or computed deflections and accelerations of the cushioned contents
whcih would occur on a basis of the drop and impact tests set forth in 4,6, 4
within a temperature range of minus 40° and plus 135°F. The deflections and

. accelerations shall be determined as appropriate for the load mounting points,
the center of gravity, the extremities of the load and also the natural fre-
quency of vibration of the load mass in its cushioning medium shall be computed
or measured (see 6.4). One copy of the master assembly drawings and parts list
shall accompany each copy of the report.

4.4,2 Preliminary Preproduction Tests. The preliminary preproduction tests
shall consist of all the tests described and in sequence listed under 4.6 Test
Methods, with the exception of the shipping test in 4.6.7.2,

4.4,2,1 Agplicability The preliminary preproduction tests shall be applic-
able to a sample container loaded with dummy loads (see 4.6.1, 1) to determine
adequate performance prior to testing with live loads.

4.4,2.2 Test Regort When preliminary preproduction tests are conducted at
the contractor's plant, the contractor shall, upon completion of tests, submit
a certified test report in triplicate to the procuring activity for approval
showing results of the tests. Three coples of assembly prints and parts lists
shall accompany the report. Approval of the report shall release the contain-
er for final preproduction Cests
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4,4.3 Final Preproduction Tests. The final preproduction tests (see 4,2.2)
shall consist of all the tests described in sequence listed under 4.6 Test
Methods and when specified they shall include the shipping test (see 6, 2 and
6.6.7.2). .

' 4,4.3,1 Applicability. The final preproduction tests are applicable to a
sample container loaded with live loads (see 4,6.1.2) to assure ability of the
container to protect the contents. '

4.4.3.2 Test Report. When final preproduction tests are conducted at the
contractor's plant, the contractor shall submit a test report as specified in
4,4,2,2 outlining the procedures and results of the tests, Three complete sets
of assembly prints, including one reproducible set, and three sets of crate and
‘contents installation instructions (see 3.10) and description of time and
motion study (see 3.3.1.6 and 4.6.7) shall accompany the final report.

4.5 Quality copformance inspection shall consist of the following:
a., Examination of eéch crate in accordance with 4,6,2.

"p'b. Testing of sample crates selected in &, 2 3 in accordance. with Test
Methods described under 4.6, :

4.6 Test Methods. The test contalners shall be tested in accordance with the
applicable methods of Federal Test Standard No. 101, specified herein.

4 6 1 Test Conditions.

4,6.1.1 For the preliminary preproduction tests, the container shall be loaded
'with an appropriate dummy load prior to testing, The dummy load shall conform
in size, weight and weight distribution to the live load for which the crate is
designed. The structural rigidity at the points where the dummy load will be -
supported in the crate during the various impact and drop tests shall not be
greater than the rigidity of the actual item which the dummy simulates. ' Inter-
im approval for production of the container may be granted by the procuring
activity upon successful completion of the preliminary tests conducted with an
’ appropriate dummy load. .

4, 6 1.2 For the final preproduction tests, the container shall be loaded with
the live load (see 4.6.1.2,1) and designated accessories for which it is -
‘designed, fully assembled and in & prepared-for-shipment condition,” At the
discretion of the procuring activity, a dummy load with critical characteris-
tics identical to the live load may be substituted for the live load. Final
approval for production of. the container shall be withheld until the final pre-
production test utilizing the live load has been satisfactorily completed.

o 4.6.1.2.1 The live load used for finai preproddctibn tests shall be a gervice-
able unit, , Unless otherwise specified the unit shall be inspected by, or under
the supervigion of, the procuring activity before and after the tests (see,6.2l

-4)6.2"Acceptamggvaest, ‘The point of final inspection shall be specified by
" the procuring activity. ' . T
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64.6.2.1 Examination of Product. Unless otherwise specified by the procuring
activity, containers shall be sampled in .accordance with the provisions of
MIL-STD-105 and shall be visually inspected to determine conformance with this
specification and applicable drawings with respect to materials, workmanship,
blocking, bracing, cushioning and Type and Class of crate. '

4.6.2.2 The acceptance of any detail of construction or material during the
course of manufacture shall not relieve the contractor of responsibility for
faulty workmanship or materials which may be discovered at any time prior to
final acceptance. Inspection may be made throughout the entire process of
manufacture, : '

'4.6.2,3 .Examination of the end item for defects in materials, design, finish
and workmanship.

CATEGORY

EXAMINE _ DRFECT MATOR [ A Q L[| MINOK|A G°F
Type | Not as specified. 101 | 2.5
Panel Length Lohger‘than specifieA. 102 6.5
Member Size: |

Struts - : Larger than specified. : ‘ 201 10

Smaller than specified. ) 103 | 6.5
Not within t 10° tolerance. | 104 | 6.5
i . ;
Upper 1 Larger than specified. . 202 10 !
(Side or End) P ( § ‘
Smaller than specified. , 105 | 6.5
Lower Larger than specified. : 1 203 10
{Side or End) : ’ !
Smaller than specified. 106 6.5 i
i Skids Larger than specified. 204 10 {
Smaller than specified. 107 % 6.5 |
Missing when specified, 108 6.5 |
Not parallel to each other 109 6.5
: : , | s
Less than the full length of } 205 ' 10
the crate ' : ;
More than 3 inches from end 110 I 6.5 %
H of crate i

(CONTINUED ON NEXT PAGE)
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4.6.2.3 (Continued)

' N T CATEGORY
EXAMINE DEFECT MAJOR |A Q L | MINOR [A Q L
Skids (Cont'd) Spaced greater distance | 11t 6.5

apart than specified.

End of skids not chamfered | , 206 |10
as specified. - '

Fasteners:

Nailé Size smaller than specified. 112 | 6.5
Size larger than specified. ‘ 207 {10
i oo .
o  Distance between nails 113 6.5

greater than specified.

:  Bolts E Size smaller than specified.| 114 6.5
| ! ‘ .
: ; Size larger than specified. ;i ' 208 | 10
' Requiréd number of bolts 115 ! 6.5
less than specified 3 %
: . Cleats : : B VE
i (Type V, Class 2)  Spacing greater than max. ! 116 @ 6.5
Nail spacing greater than % 117 ' 6.5 !
N specified. _ f o L ‘
Nails not clinched. " 118 . 6.5 é %
i Strapping not as specified.‘g 119 % 6.5 2
l § . H
_ ' { i i v
Lumber Does not meet the require- - 120 ° 6.5 l
AR : ments of MIL-STD-731 “ : {
% AsSémbijof Crate Not assembled according to 121 ¢ 6.5 {
. applicable Figure for the. . ' f
Type crate specified by i :
order. : :
: | . .
i ] i i
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4.6.3 Air Transportability Tests., As prescribed in MIL-A-8421,

4,6.4 'Drop and Impact Tests.- The test container of the applicable gross
weight and dimensions shall be subjected to the following drop and impact tests
for level A and level B protection:

4,6.4.1 Frce-Fall Drop Test., The crate shall be dropped once on each corner

'in accordance with Method 216,

4,6.4,2 Edgewise (Rotational) Test. The crate shall be subjected to the edge-
wise drop test in accordance with Method 213.

4, 6 4 3 Cornerwise Drop Test., The crate shall be subjected to the cornerwise

drop test in accordance with Method 214,

4.6.4, 4 Imgact Tests., Any crate having a gross weight exceeding 200 pounds
or any dimensions more than 60 inches, closed as for shipment, shall be sub- .-
jected to one of the following impact tests, The test shall be applied once,to

_ each side and end that has dimensions of less than 9.5 feet.

4.6.4.4.1 ‘Incline Impact Test. The crate shall be subjected to the incline

. impact test in accordance with Method 211,

4.6.4.4,2 Pendulum Impact Test. The crate shall be subjected tc the pendulum
meact test in accordance with Method 212, :

4 6 5 Statlc Loadlng,Test

4, 6 5 1 Concentrated Load Resistance. The crate shall be tested in accordance

with Method 209, except that a load shall be applied equal to that produced by
a number of 11ke crates, including weight of contents for which deSLgned when
stacklng a minimum of 20 feet.

4,6.5.2 Distributed Load Resistance. The container shall be tested in accord-
ance with Method 210, except that a load sufficient to insure a bearing pres-
sure of 175 pounds per square foot (psf) shall be applied,

4.6.6 Assembly and Disassembly. The contents shall be placed in the container
and a record shall be maintained of the tools required for this work and the
number of manhours consumed (see 4.4.3.2),

4,6,7 TIransportation Test.

4.6.7.1 Forklift Test. The loaded container shall be lifted clear of the
ground by a forklift truck with forks spaced 30 inches center-to-center, per-
pendicular to the skids, and transported for a distance of not less than 100
feet, The container shall then be deposited, the fingers of the truck placed
between the skids of one end of the container, the container lifted free of the
ground and again transported for a distance of 100 feet. If the location of
the center of gravity does not permit the free lift of the container frome one-
end, using fork extensions, the one end shall be raised to a height of 6. inches
by the forklift and the container drawn along a concrete or similarly smooth
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gurface for a distance of not less than 100 feet. TIf the loaded container

weighs 2,000 pounds or less, the forks shall be approximately 36 inches long
Observations concerning the stability of the container on the forks and any
tendency of the forks to distort or puncture the container shall be recorded.

4.6,7.2 Shipping Test. When specified (see 4.4.2)., the shipping test shall
be performed in accordance with method 239, except that inspection shall be
performed by or under the supervision of the procuring activity (see 6.2).

4.6.7.3 Vibration Test. Unelss otherwise specified by the procuring activity,
the crate shall be tested according to Method 278,

4,6,8 Rejection and Re-Test. Failure of any crate - to conform to any of the’

requirements of this specification shall be cause for rejection of the crate.

Crates which have been rejected may be reworked to correct the defects and ’ T
resubmitted for acceptance. Before resubmitting, full partlculars concerning

previous rejection and the action taken to correct the defects shall be furn-

ished to the inspector.

4,7 Paéking and Marking. Examination: of packlng and marking for shipment
shall be made for conformance with requlrements of Section 5. :

5. PREPARATION FOR DELIVERY

5.1 Packaging and Packing. Unless otherwise specifiec by the procuring acti-
vity, crates shall be shipped knocked down and packed together in a manner
which will insure acceptance by common carrier for safe transportation at the
lowest rate to-the point of delivery.

5.2 Marking. Unless otherwise ‘specified by the procuring activity, sthments
of crates shall be marked in accordance with MIL-STD- 129

6. NOTES

6.1 Intended Use. The crates covered in this speciflcatxon are suitable for
packing ‘lightweight, bulky airframe parts for all types of military shipments
Type I, Class 1; Type II, Class 1; Type IV; Type VI and Type VII, Classes 1 and
2 crates are intended for air shipments or level B, limited military packing,
and are suitsble for level C, minimum military packing. Type 111 and Type V,

- Classes 1 and 2 are intended for level A military and level B, limited mxlitary
packing.,.

6.2 IO%déring‘Data.

a. ZTitlé, number and date of this specification‘
 b. Type,and Class raquired (see 1.2)
c. Type of equipment to bevmccommod&ted by crates

d. Applicable detailed drmwiﬁgs”

s



6.3 Air Cargo Loading Considerations. Applicable official publications should
be consulted, such as T.0. 00-85-9 or USAF Specification Bulletin No, 518 for
Air Force which deplct the cargo compartment and door dimensions of military,

£. Whether a shipping test or substitute vibration test, or both, will be
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performed (see 4.6.7.2 and 4.6.7.3)

g. Whether Government loaned property is to be furnished (see 3.13)

MIL-C-25731A (USAF)

>é;“ Whether accessory mounting provisions are to be included.

h. Whether final preproductionltesting'is to be waived (see 4.2.2)

i. Where preproduétion testing is to be performed (see 4.4)

j. Plywood finish required (see 3.1.2)

k. . Plywood treatment fequiréd,(see 3.1.2)

1. Whether live load is to be tested by the procuring activity before and
after the preproduction test. ‘

including LOGAIR, aircraft and commercial transport aircraft,

6.4

6.5

Classification Cross-Reference.

- MIL-C-25731A MIﬁ-C-25731 MIL-C-25139 MIL-C-25010
(USAF) - (USAF) ~__(USAF) (USAF)
Type I Type 1 - -
‘Type II Type II - -
Type III Type 111 - -
Type 1V - - Type [
Type V - - Type 11
Type VI - Type 1 - '
Type VII - Type II -
Plywood Cross-Reference.
NN-P-515 NN-P-530
{Cancelled) Ccs 35 PS 1 cS 157
Type 1 Grade 3-4 Standard Int, Grade C-C
Type 1 with Ext. Glue Exterior
Type 11 Grade 3-4 Standard Int, Grade C-D -
Type II Interior
Type III Grade 13-4 Standard Int, Grade C-D
Type III Interior
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a. Plywood comparable to Clsss 2 fqrmerly specified in Nﬂ-?-SlS.

b.. When plywood comparable to Class 2, formerly specified in NN-P- 515, is
required treatment of’ plywood with wood preservative: water-repel-
lent, conforming to TT-W 572, must be spec1fied in the contract or
order (see 6.2): Plywood of higher grades and qualxty is available
under commercial and product atandards outllned in the precedlng
chart; however, these higher grades, etc,, must be specifled if re-

quired.
<Cu$tqdian£‘ ) . Preparing Aqt;vity;
‘Air Force 63 ' : A%r fqrée 62 .
Project No. 8115-F009

Reviewer:
[T o

Air Force 10, 80, 84, 85
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FIGURE INDEX

Figure Number‘ “Title

1 . Nailing Patterns
2 Splicing of Members
3 Type I Crate Assembly, Side and Base
4 "Type 11 Crate - Base
5 Type 1I Crate - Sides
6 Type II. Crate - Ends
7 Type II Crate - Tops
- 8 ~Type 11 Crate - Assembly
9 -Type 111 Crate - Base
10 " Type III Crate - Sides
11 Type III Crate - Ends
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13 " Type III Crate - Assembly
14 Typical Two-Way Crate
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.18 Style C Side for Type IV Inner Crate
S 19 ’ Style D Side for Type IV Inner Crate
20 Style D-1 Side for Type IV Inner Crate
21 Arrangement of Frame Mewmbers for Type IV Inner Crate
. Special Sides
22 Ends for Type 1V Inner Crate
23 Assembly of Type IV Inner Crate
24 ' Base Design for Type V Class 1 Outer Crate
25 Top Design (Up to 24" Width) For Type V Class 1 Outer Crate
26 Top Design (24" through 36" Width) for Type V Class 1
' Outer Crate
27 * Fabrication Nailing - Plywood to Frame Members for Type V
: o Class 1 Outer Crate
28 Fastening Members for Démountable Ends Type V Class 1
Outer Crate '
29 Style A Side for Type V Class 1 Outer Crates
30 : Style B Side for Type V Class 1 Outer Crates
31 ' Detail of Top for Type V Class 1 Outer Crates
32 ' End Design for Type V Class 1 Outer Crates
33. Crate Ventilation '
C3e . . Assembly of Type V Class 1 Outer Crate
- 35 " Fabrication and Member Arrangement of Cleated Plywood Crate
o Type V Class 2 Outer Crate
36 Assembly and Strapping of Cleated Plywood ‘Box Type V Class 2
© 37 Type VI Crate
38 . Type VII Crate
39 Type VII Crate Basa
40 Type VIT Crate Crate Top
41 = Type VII Crate End
42 Type VIL Crate Sides
43 ' Cleats and Support Panels (Supporting a Horizontal Stabilizer)
bb Saddle Supports

465 Cradles
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10, SCOPE

10.1 This appendix'covers’detailed'instructions_for constructions of Types I,
i1, 111, IV, V, VI and VII crates and suggested methods for blocking, bracing
and cushioning items within Types I, II, III, IV, VI and VII crates.

20, . APPLICABLE DOCUMENTS

20.1 The following specification and standards, of the issue in effect on date
of invitation of bids or request of proposal, shall form a part of this speci~
fication' i : .

" SPECIFICATIONS

Military
 MIL-B-121
STANDARDS
Military
M#L-sm-1186
30. BLOCKING AND BRACING

30.1 -General. One of the most important functions of the open crate is to
provide blocking and bracing that adequately supports the part with a minimum

of weight and cubic. The following suggestions for blocking and bracing are
included merely as an aid to the designer and are not mandatory., The final

criteria of all blocking and bracing, however, is based on its ability to pro-
tect the part during the preproduction tests and prevent any damage which will
affect its use,

30.1.1 Functions. The four main functions of blocking and bracing of aircraft
component parts are: (a) to support the part from beneath, (b) to hold the
part down, (c) to prevent edgewise movement, or (d) to prevent sidewise move-

ment of the part. The type of blocking and bracing used shall depend, to a

great extent, on the size and shape of the item to be crated.

30.2 Types. The following types of blocking and bracing have proved satisfac-
tory in the two-way crate. They are grouped, where possible, according to the
function which they perform. In some cases, such as where the part is bolted
directly to the end or base where brackets are used, one type may serve to
accomplish two or more of the above functions. In other cases, a combination
of two or more types may be required to accomplish one nf these functions. The
types cited are intended to serve as guides in the blocking and bracing of con-
trol surfaces, Certain irregular items may require modifications of these

types.

30.2.1 quportlslocking.
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30.2.1.1 Crate Base. The simplest method of supporting s part is to place it
directly on the crate base. This method can be used only when the bottom edge
is generally ‘flat and sturdy encugh to support the weight of the item. This
method has been used for such parts as dorsal fins.

30.2.1.2 Support Block. Where the edge is strong enough to support the item
but has slight irregularities or projections which prevent resting the part on
the base, plywood panels or solid wood blocks may be attached to the base and
spaced 8o as to raise the item sufficiently to clear the projections.

30.2.1.3 Support Cleats. Where it is necessary, because of irregularities or
projections, to raise the part considerably above the base, cleats attached to
the side struts may be used for support. If the load bearing surface area of

the cleats is not adequate, it may be increased by placing a support panel of

solid wood or plywood on top of the cleats. (See Figure 43,) In some instan-
ces, support cleats may also serve as end-thrust blocking.

30.2.1.4 Saddles. Saddles consist of wooden members of beveled 2-by-2 inches,
or larger, pieces which are placed longitudinally in the crate, either on the
base or on cleats attached to the side struts, to form a shallow trough in
which the edge of the part may rest (see Figure 44). The slope of the beveled
edges will depend upon the contour of  the edge of the part to be placed in the
saddle., . Saddles serve to prevent sidewise movement as well as to support the
item. They are especially suitable for parts which have rounded edges (leading
edges) and are relatively light in weight., They do not provide as much protec-
tion to the part as do cradles (30.2,1.5). Two saddles will usually be neces-
sary and should be ‘placed at or near the quarter points. The length of each
saddle often depends upon the specxng of the structural member of the item,

30.2.1.5 Cradles. Cradles are used in the same manner and for the same pur-
pose as are saddles. Cradles are more difficult to build, but they provide
more bearing surfaces and, therefore, more protection to the part. They are
used to support heavier parts or parts whose leading edges require more protec-
tion than that provided by saddles. .

"30.2.1,5.1 Slat Cradles. Slat cradles consist of two or more supports joined
together with thin wood slats as shown in Figure 45. These supports are made
"of solid wood or solid wood faced with plywood to prevent splitting. Contours
'~ are cut in the supports to match the rounded edge of the part, with allowance

made for thickness of slats and cushioning. Cradles may also. be made from
8olid wood sections. - A convenient method of fabrication is to laminate sec-
tions of beveled 2- inch lumber to form the desired contour as shown in Figure
45, '

30,2.1.6 Brackets, Many asircraft parts have clevises, arms, posts oxr other:
rigid attaching members that may be used to suspend the part in the crate.
Parts, such as wings, dorsal fins and rudders, may often be bolted to the end of
the crate., Other items, such as wing-tips, may be bolted to the base. In
still other cases, it may be necessary to construct brackets of wood or steel
(angle iron; channel iron, bar steel) that can be bolted to the part and '
attached to the base, sides or ends, or to cleats or blocks inserted for this

. purpose. This type of blocking usually serves more than one purpose, such as

44




Downloaded from http://www.everyspec.com

MIL- C-25731A (USAF)

support and thrust blocking, or support, holddown and thrust blockxng Sowme
examples of this type of blocking are shown in Flgure 46.

30,2,2 Holddown Blocklng

30.2.2.1 Holddown Cleats When the upper edge of the part to be held down is
sturdy enough to withstand shock, one or more cleats attached to the side
struts may be sufficient to hold the part down. Cleats are most likely to be
used in connection with some other type of holddown device, but they may be
used along where they can be placed against some heavy structural member of the
item,

_30.2.2.2' Yokes. Yokes are plywood or wood panels, notched to fit. the upper

(trailing) edge of the part, that are placed over the part and attached to the’
side struts of the crate. (See Figure 47.) Because tlie bearing surface is
quite small, yokes should be used on light parts or parts with sturdy trailing
edges, and should be placed over structural members of the part, such as the
ribs., Two yokes will usually be necessary to hold the item down and prevent
sidewise movement, unless they are used in connection with some other device.

-30.2.2.3 Yoke Panels. If the trailing edge of the part is so fragile as to

require more protection than that provided by yokes, yoke panels may be used.to
hold the part down. These consist of two plywood panels (l/4 to 3/8 inch thick
attached to the base or sides, one on each side of the part., When cradles are
used for support, the yoke panels may be secured to the cradle supports. After
the part has been set in the crate (between the yoke panels), the yoke panels
are pulled together and bolted at the top (see Figure 48). Some type of cleat

arrangement is usually employed to prevent sidewise movament of the top of the

panels. Two sets of yoke panels are often required unless this method is used
in connection with some other method.

30.2.2.4 Inverted Saddles., Saddles (30.2.1.4) may be inverted and used as
holddown braces (see Figure 49) for parts that have sturdy trailing edges and
longitudinal structural members close enough to the trailing edge to be gripped
by the side members of the brace. This type of brace prevents sidewise move-
ment of the part when it is attached to the side struts by means of cleats.

- 30.2.2,5 Steel Strapping. Steel straps may be used to tie the parts to the -

crate base, particularly when the part rests flat on the base. Paper-overlaid
veneer, or similar material, together with cushioning, should be placed between
the strap and the surface of the part when this method is used.

30.2.3 Endwise Blocking,

30.2.3.1 General. Blocking, in the endwise direction, is often neglected. It
is important, however, to provide this blocking in order to prevent damage to
the item from shocks, such as those encountered during humping and switching, .
by freight cars. The blocking described herein is designed to prevent damage
from impact in the endwise direction,

30.2.3.2 Thrust Cleats, The use of cleats is probably the most common method
of preventing endwise movement. Parts, such as flaps and ailerons which have
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_flat, thickened ends, may be blocked by cleats attached to the side struts so
that they fit tightly against the ends of the part (see Figure 50). Thrust
cleats may also be inserted through slots in the leading edge of the part.
These cleats may be attached directly to the side 'struts, or they may be held
in position by plywood panels notched to fit over their ends (see Figure-50).

30.2.3.3 Thrust Blocks. If the part has a large opening or slot in its leade
ing edge or heavy members projecting from the edge, large wood blocks. (3-by-3
inches or larger) may be bolted to the base of the inner crate so that they
fit into the slots or bear against the projecting members so as to prevent
endwise movement.

30.2.3.4 SteelAStrapping, Endwise movement of some parts may be prevented by
fastening the item to the base or ends with steel straps.

30.2.4 Sidewise Blocking.

30.2.4.1 Side Braces. Sidewise movement is usually prevented by eitherithe
support blocking or the holddown blocking, or both, - If not, simple side braces
which’ bear against the sides of the part may be attached to the side struts.

30.3 . Demountability. As in both the inner and outer crates, the blockxng and
bracing should be designed so that, by removal of screws or bolts, the part can
be freed from the inner crate., This may mean that a holddown yoke or brace
must be fastened with screws or bolts so that the removal of end thrust blocks
Atogether with the ends of the open crate, may be sufficient ‘to release the

- part, In all cases, however, the designer should keep the number of demount-
able members to a minimum and yet have o sufficient number for easy removal of
'the part i

40;‘ CUSHIONING

40.1 ‘General. The primary functions of cushioning material when used in the

packaging of aircraft control surfaces are: (a) to protect the thin skin sur-
faces against abrasion at the points of contact with the blocking, and (b) to
distribute the stresses and pressure created by rough handling during shipment,

40, 2 "Materials. The materials used for this purposé are generally supplied in
sheet’ form, often with a paper backing which may serve to add strength to the
zushioning as well as facilitate the application. This backing material should
have the non-corrosive properties described in MIL-B-121 if it is in direct
contact with the surface of the item. Cushioning materidls generally used in
this specific application may include felt materials and cellulosic materxals,
such as wadding, wood fiber felt and cotton. :

,40 3 ’Type and Thickness. The type and’thlckness of the cushioriing to be used
for various parts should be chosen on the basis of the weight of the part, the
size of :the support area and the nature and form of the part, It is log1ca1 to
assume that a light part with a large support area would require a low-density
cushioning material, The qualification tests serve somewhat as a check in the
proper selection of cushioning. Where compression has been too great becsause
of an” inadequate cushioned area, or because of a low-density materisdl, the part
ts often loose. This should be corrected in the redesign. : ‘

- 46




Downloaded from http://www.everyspec.com

MIL-C-25731A (USAF)

/\

. = | = ® —a] 1o~ ~ o
4" 6u 8
) or greater

2 S

ASSEMBLY NAILING
(OPEN CRATES)

ik
A/' + = /;n——r::/ - s.
] 4 f}f | @ é 5
P ° ' - :
4—- :,/;.v-—,-‘-—e o |6
/_‘V’ ] //‘ o] BN 1,4"/ ' ~
2z - - 4..-.‘3 T °

]
J—..——‘.J... J 5
8!!

50 4” . 6" » | i
LU/ Il
’ FABRIDATION NAI ING
NOTE: 1. All widths nominal, -
- 2, Use similar nailing patterns when boards cross at angles

other than 90 degrees.
3. Two nails shall not be placed in one grain line of the same

board crossing.

— FIGURE L. - NAILING PATTERNS

. 47




Downloaded from http://www.everyspec.com

MIL-C-25731A(USAF)

‘For 3/8" carriage %
; >

[

6|‘| \‘L( 6" L‘| 6n 6|| ‘J

"‘\
. g [
3x3-7%nails{ . ° ¢ :

Ix4-8%nails
o ' SIDE VIEW - ,
SPLICE FOR 3x3 or 4x4 SKID

Z - ‘/' . e 2z
. EDGE VIEW
L« 24"
| " !
- —= —F T s
Clinched o1+ 4 7 4 714 ¢ 77 4
Nails . L‘éu i Il ‘ - ‘
b 4o
FACE VIEW.
SPLICE FOR 1'' MEMBER
| 1/3 crate length | _Joint
i B Cal .
- = 5 % - —3
: TOP VIEW

16"
129 nails) o
o & [)

A I PR PP
: : ' SIDE VIEW '

SPLICE FOR LAMINATED SKIDS
(2 - 2x4's )

FIGURE 2 - SPLICING OF MEMBERS
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MIL-C-25731A(USAF)

.’"._! :/4,, '}.,oad-bearing flodrboali:ls

when required

N - T | W — —JJ* 2x2 Skids
D ) " (Half-bevel

" 114".p§c /g w I each end)
gl “. plywood

e s e o | NESNGINE. ya St S
‘e PP S : .

de}ails

| Add for
heights over
48" (not re- _
quired for
X j_-.’ class 2)

SIDE
TOP I g r— Filler for sheathing
1/4" plywood ‘
///. i /: Top, side & end sheathing
/ ;| (Class 2) nail to frame
‘75| Members (6d nails)
END ’ , -
———er]
1/4" plywoo . ,/‘
% ag screw
1~
ASSEMBLY

FIGURE 3 - TYPE I CRATE SIDE AND BASE
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MKL-C—ZS?BRMUSM})
Thickness of . To 12" width - 1/4" plywoed -
end plywood N " 12'¢024" width 2x4 headers for
i' A2 -ul, 24 *L&ﬁ jg/s" plyw. \ loads over 500#
: max. - ]
" A Plywopd™"
8"
. e -
r.‘ﬂ‘n:"b_mﬁ'm—o"aa . ° n’
5% nails ? Genterg ofﬂbalamce . mbexs,
RENT v en req'd.
= = TEY) 24" | i =
_ﬂ},&,.zu_ _ %424 ;HL ~J%:24 -~% _&ubbing strip

NARROW BASE

3/8" carriage bolt —~

q- 4 Jﬁ] ] ﬂs‘« |
For wid.ths 3
jover 36" 2
i | -
1 LE‘nd ~
1 2x4 — ﬁ headers || %
4 , ! |

WIDE BASE

Use 2x2 rubbing Mriga
for gross loads over 250#_ _

SILL BASE

FIGURE 4 - TYPE il CRATE - BAS'E‘
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MIL-C-25731A (USAF)
idd for heights| - 48" max. | 42" max. N
over 48" % Sheathi
Loads to I l.oad erl ing
{except class le) 500# ) 580§Y r. ( (Class 2)

AY ' A

1-5/8 -

N.V. L
Ve

Dépth of base } 1x2 filler /(class 2)

Add 1-1/2" for rubbing strip

STYLE A SIDE

Maximum | 48' - loads to 1, 000#
N -5/8" . Spacmg . 42" - loads over 1, 000#

NN i /. :
) 1
/‘.
<
" v 1N nd B 3
Alx6mi b
o
e
501 .
872 ] \N-£A ‘ 4
[le filler
Depth of base {class 2)

Add 1-1/2" for rubbing strip

STYLE B SIDE

FIGURE 5 - TYPE II CRATE - SIDES
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_{-1-5‘/‘8”/1/4” PlYWO.Od £1—518" 3/8" Plywood
4 r Use full plz'wood ends y/
R o M -i ' for class 2 crates T 1F-r -
, '
1 by _‘l_ T SRequired pieces: A7 ! : ‘L
2 - Heights to 48" —
3 - Over 48" to 84" p,f2x3 strutt?
4 - Over 84@ ' ! q
: : “ :
: L 3/4" b o5 nails
- ! ™ ‘ Lo L]
. 1] Y 2x2 - loads to 1, 000# . .41. .
) | 1l 2x3 - loads over 1, 000{ Lo . )
! e 'y :
1 : 1 t ]
LJ ! J' j_ > | 3/4v7|

Thickness
of base
v plywood

_Over 12" to 24'" T
1- 5/8“ ‘ >

MEDIUM END

|oUp to 12"5T— Thickness of
"base plywood

NARROW END

I

[
e |
-t

1

o, i r
rlaixe 71 F 70
|
B \ X For class 1 crates
ﬁ>' | | over 42" wide - add
™ { : 2x4 center strut
i
r’ it : l 4 ) - . N
: Vo x4 o Use intermediate 1x6
[}

cross pieces and extra
diagonals when crate
height is over 48"

1x2 -
Lfiller for)

. ﬁ/ nailin ] ‘O.
/ sheathin 1
of clasa% |
4 crate.s | ! o 3/4"
/ Vo .-
. 1
’ A ] : 4
[T T |" I
ji— [ | ! 4"
gl 3/4{" Blywood A—“ .
L :_'I T 1 ra ' | 1 5/8“
i - J L - 2 J _J[
. ' : ‘
Over 24" to 48" — T

WIDE END

FIGURE 6 - YPF Il CRATE - ENDS
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MIL-C-25731A (USAF)

' 12 3/.4” 1 ) | . ‘ 24" max. _J‘

S ===
. : I |
] k-‘—‘ 2x2 loads to 2x3 reinf. joist '
| 1, 000# at center of 4
| : in; loads ovet balance : Up to 2
Lo 1, ooo# — 3/8" plywood ,

e do - @

g (S 4o+ 5" nails ‘ _

~>|}*- Thickness of E-J Use full plywood top

-end plywood for class 2 crates

NARROW TOP

Reinf, joist - Space same as

3/ 4" 2x3 at center r‘m*l Add 1x2 filler for
of balance . class B crates
» —\ 3 ol heathing

"

e W

il

A INX S . ’
T ~/-
| N 1 ’%{&‘
t | \ 1
i | -~ (1] Over 24" to 48"
! U
1 : 1
! i 11
Vi
L - 4. Nk — - L = PR I
Py PP SRroae
—"“"3/4" Z.]x4 to 1, 000# ‘ 2x3 to 1, 000#
1x6 over 1, 000# _ 2x4 over l, 000#

WIDE TOP

FIGURE 7 - TYPE 1I CRATE - TOPS
' 53
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MIL-C=25731A(USAF)

Sideé to Eng
127-14"0.¢.

Side to Base _ ‘
One Iag ‘screw in each
strut and diagonal
{and see Table No.iV)

End to base
Widths over 24"
pace 12" - 14" O. C.

ASSEMBLY FOR STYLE B SIDES

End to Top.
" Space lag screws,
12"-14"0.Ceg

Une [ag screw
(Min. ) at each
panel paint.

A AR,
,Q Side to Base

se one lag screw in each
S e strut and diagonal and as
I::qﬁ%esdcgg:vs req'd in Table No.IV.
widths to 24'' '

Side to End ,
Space lag screws 12''-14" O. €.

ASSEMBLY FOR STYLE A SIDES

FIGURE 8 - TYPE II CRATE -~ ASSEMBLY
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MIL-C-25731A(USAF)

36" O. C. (max)

h

]
- 5
i

°
°

. o
1-20% nai1 7
(clinch)

Place 1-3/4"
hole in each
gection or not
less than one
-in each corner

Interjor
-209 nails of crate
(clinch) ) .
———— e O lpm—— 1° . ot
: - 3/8" Plywood
6d natls’r el (Use 1/4" Plyw.
Cross Skid __» { ' when loadbearing
,  Plywood i floor boards are
;, | end Jplngp. | used. )
A A or
ay 1% 5t %_J_J_ e e e e e o ——— :L,—-
= | :

n ) ) __04

o v ‘o /{ ] S , 0 A

‘ 1-1/8" ' Load-bearing floor

3/8" bolt'\r{boards when req'd.
& = : =
ol .
!145° half-bevel
Note:

2x3 Cross skids and stringers:
Loads to 500# length to 10 ft

2x4 Cross skids and stringers:
All other conditions.

FIGURE 9 - TYPE III CRATE - BASE
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MIL-C-25731A(USAF '  Vents - 4-3/4"
, ‘f ' ) 240 ‘ holes sloped to drain
| ‘24 Jﬁ, de”J Joist Spacer out. Alternate panels,
: M;x. ) l.f_’_';l 1 /Nail to Plywood both sides 4
% 5w o 59 e I oeo T Y. Equal to
L “'/“;"T\G AL I, st “ - i l ‘—Ethlcknes_s. of
| \llow foH joists B T ' t:z ilrai:};ng i
‘ - i s etai
widths oydr 60" j gkCrate widths to
h I 60" - hige vent
1 | g block
o : Hez
1 U AT, _I & o U
A (5.9 3/8" Plywoda
. l bl
3 1, © :
o ' Ho
] : o) -
x4 Strutl ia
: Alt_ernate:
y| Joints 1x4 for niiling at
' (&}
| X ( plywood joint-
T s o T T ey 1 i —— - — 4 4 - — = --H
__5,141‘4_ : ! )
_ | '. I le— 3/4"
! ,l
\ 1
| |
] x 6 lower frame member
S1DE
I 3/4" '{1" Thick Joigt Spacers;
' P ?TTSIB" Z] -\
Td\No spacer TA 4 4 4 . B "
requll)red { : kf“) )\) 3-5/8

AR P

(Joist 2x4 on edge

Vent holes /

1x4 block for

vent holes P _ Upper frame

340
vent /V k - member’
hole :
| I i
OVER 60" '

TO 60" WIDTH TG 96" WIDTH ~ OVER 96" WIDTH

DETAIL OF SIDE PANELS
FOR VARIOUS CRATE WIDTHS

FIGURE 10 - TYPE IIl CRATE - SIDES
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—~ MIL-C-25731A(USAF)
' ‘ Max , - Max |‘ i
| ]
. v 1l x 4 &L Equal to
! thickness of
I ' " top framing’
41 : or joists.
el ol I
------- o ks O |
R || - Jelje—3/8"
“ § uo e : ’ o .
o o —1 1] " .
i s | i | /3/8 Plywood Ends to be
Y o . height of .
e AlterniLFE joints sides plus
- 5 °r : 1-5/87
ﬂ!
¥ x4 strut 1x4 for haili t '
v 4 q‘f lywoofi 'c!inltng 2
:) feiee ey
L} '
Ty '
|
}
| 1 x 6 lower frame member y

_ To fit bevel of
o ’ _ ‘ . cross skids

FIGURE 11 - TYPE III CRATE - ENDS
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MEDIUM TOP

]
2 o\l
£ o\
CM. |
030
——— - dm..WTl ——— e = -
....... 2
Rre i -N
s |
o E |
]
- nw.m.m,. "
1302 1p utedd 9ded '
—— T T T
Q
I,
eﬁ o o]
lc rm
20 Wm
. —
~f A///IIW.J

" NARROW TOP
(Fabricate before assembly)

tars

MIL-C-25731A(USAL}

-\'-Irlllll "Ii"'l"ll‘lﬁ
e e e e o = e . e - — -
(1865-0-1.L)

: Ajquiasse Julinp
punodwiod Bunned um@
o —— - —————— lentin |
Co - I - - . e e =4

=
= L 2
1l ;
= =
«
iies (sl TomaT T q
Co Tl - f B 3
N e~ g
= -8 B
J|s 5 ¥
R P - -
A AR SR 2

(Nailed together at assembly)

t3/8”

T
{
o |
o 1
L
L
0 |1
) w0 ||
t
o B Ll
b=
)+ . s |t
g ® m 8 |y
o w T
« 9 ¥ |
xS o =
N o

\Caulkiné

58

WIDE TOP :
~(Nailed together at assembly)

INSIDE VIEWS
FIGURE 12 - TYPE III CRATE - TOES
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1. Tops to 60" wide

MIL-C-25731A(USAF)

Frame members and plywood
fabricated before assembly

2. Tops over 60" wide

a. Joists placed and nailed .
b. Plywood placed and nailed _
(cleat end joints when required,
before assembly)

rTOP TO END
Widths to 60"

69 nails, 6"0..C
(Stagger for

END TO SIDE

END TO BASE

10 nails, 12" O,

5/16'" x 3" lag screws
16" O.C. (Max)

END TO TOP‘ 10" nails, 12" Q. C.

TOP TO SIDE

69 nails, 6" O.C.
(All width tops)

SIDE TO TOP
Widths to 60"

SIDE TO END

69 nails, 6" O. C.

~ FIGURE 13- TYPE III CRATE - ASSEMBLY

59

6d nails, 6" O.C. -
Widths over 60

2 - 89 nails

at each joist

SIDE TO BASE

5/16" x 3" lag screws

16" O.C., (Max.)
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MIL-C-25731A(USAF)

3<_ QOuter crate
(Overseas surface
shipment)

o - ,/
e o v

Removable end _*

Inner crate
(Air Shipment)

FIGURE 14 - TYPICAL TWO-WAY CRATE
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—~ o ' ' A MIL-C-25731A(USAF)
. Use 1/2'" drain holes where required
Pt - - - ) R ‘T" _ = ]
5'<'——ljt“aéi/gféln direction o /\_ - . ~
Ny = T AT = —~.1 8
1747 plywpéd _ A
NARROW - to 12" width
, Face grain 4" wide “1x4
. direction . plywood tunner j Fi(’”
" . .- -'. 0",'_,',‘>\.\ Y 1
H7 o AT _
R ;
/ ‘ 8
A AZ// #,L a3 A _
rAL AN "
betweaen ggeets / 1/4 plywood
*“)'t » |
{‘Chamfer
INTERMEDIATE - 12' to 24" width
w_Same spacing .
~~~~~ | as side strutflx_j 2x4 Side strut
g : runner, . { thickness
o RN L LG e
- : -
. ' X
. I ,,——lxb cleat _
: i )
®| =
4 -
éfagonal ; E‘ 3
'F - = = —
Chamfer

" WIDE - 24" to 36" width
Dimenslons in inches

Note: See Table for top and base requirements,

' FIGURE 15 - BASE DESIGN FOR TYPE IV INNER CRATE
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MILsC-25731A(USAF)

= =3
* N
W
P )
1

Thickness of ldngitudinal
member of top to be flus
for narrow and intermediate

" width tops.

Up to 12 feet

iHZO" - 3%" Upper frame l
: membex
LIS X

T i 7% e wwas N SR
e— Sivail B
1 b o
. 1 18
Strut ‘@
epace '_d
\ =
evenly| 2
. | (2}
) T T b
: - Lower frame member _ K}

Pro_vi.dé foy runners
. when required

USE

a. Length up to 12 feet

b. Heightup to 40 inches
c. Weight of part up to 100 pounds
d. N‘Iembe;— nize - all 1 x 4's

" Dimensions in inches, ux}le'ss otherwise spec’i'fvied

FIGURE 16 - STYLE A SIDE FOR TYPE 1V INNER CRATE
- 62 ’ '
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MIL-C-25731A(USAF)

Thickness of

‘longitudinal

.member of top.
, To be flush for

narrow and
intermediate tops

..,__!_\(,r_, |

Up to 48 feet

_Upper frame member »’\ _
< V- DR r | W) N q‘
s 2
5 | °
B | - 2
' Ppro i
%to 55° : /height :‘3'
y ] ﬂ
14, , PG > U, - AL - A g i
jg— Panel ] “SLower frame member : ¥
Try for even number of panels. (Provlde for runners
Space struts evenly. when required
USE
a. Length - up to 48 feet
"b. Height - up to 60 inches
c. Weight of part - up to 2, 000 pounds
Welght Member size ’
Length | of part pper and Iower] Other fram
frame member members
Less than| Less than Inches Inches
20 feet 200 pounds 1 x4 1 x4
Over Over -
20 feet 200 pounds 1 x6 1 x4

Dimensions in inches unless otherwise specified. -

t

FIGURE 17 - STYLE B SIDE FOR TYPE IV INNER CRATE
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1
AR jk
1( : LA} }-
' "\ Thickness of longitudinal member

of top. To be flush for narrow and
intermediate crates.

Up to 48 feet
Panel

= Upper frame
member

i r T 7 r-a ) 1 T ‘ : ﬁ
30'-40" AN '

4 -

1/2 heigh

N
\.

) e d (8] L 5 Q\
KLower frame m‘ember
Provide for

Try for even number of panels. . runners
Space struts evenly. " when required

Over 60" through 80"

n

USE v
-a. Length - up to 48 feet

b. Height - over 60 inches through 80 inches
c. Weight of part - up to 2, 000 pounds

Weight of _U_Ms_mg_e%.aize ,
- pper ower| Other iramp
Length. Part |frame memberg members

Less than| Less than .Inches Inchés
20 feet | 200 pounds|l” 1 x6 1 x4 1 x4
ONVET | OVer '\‘ g "
20 feet | 200 pounds 1 6, _1x6 1 1x4

Dimensglions in inches, unless otherwﬁﬁ@‘speciﬁed‘

FIGURE 18 - STYLE C SIDE FOR TYPE IV INNER CRATE
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MIL-C-25731A(USAF)

’_Oﬂ' :_01_\

1N

ol et

Thickness of lon

itudinal member

of top to be flush for narrow and

LA intermediate tops
t/ Up to 48 feet
Panel < [ Upper frame
J /‘A member
Lt r I I =7~ ) & -
%
' ¥
| Fe
oy
B 3
.0
; ko
; [ 5>- % | Horizontal brace .-l 4 g
)
B o
s
o 58l o
5%to 5571 ! N 3|
- L’ 4 ‘LMa- Ll N o

40'!_72”

1/2 height

Space struts evenly

USE

a. Length - up to 48 feet
b. Height « over 80 inches through 144 inches
c. Weight of part -~ up to 2, 000 pounds

\Lower frame member -

Provide for
runners

when required

Member gize

. Weight of —
H tal & Lo Oth '
Length Part oéi'za%% 2 g%gﬁg mem‘gggs mg;-n xg;i_r;me
Less than| Less than -ncnes :ncnes sncaes
20 feet 200 pounds 1 x6 1 x4 I x4
Over Over
20 feet 200 pounds 1 x6 l1x6 _1x4

Dimensions in inches, unless otherwise specified.

FIGURE 19 - STYLE D SIDE FOR TYPE IV INNER CRATE
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1. T 1
< 2
: Mxv %
Thickness of longitudinal member
of top to be flush for narrow and
intermediate tops
: . {Bracket end
—_— Up to 48 feet b mount at this
Panel : Upper frame ° location)
/7 \ J/ member :
: HE ~ 1 Lol T | o= r ’ p B
It O\ \ i 3
) 1 ) = : Q:
RS ] -t horizontat Brace ;-7 2
' : 1] . e
! »—-/ ‘ | %
"b-‘ K o
. ZE Ti‘:
Oto 554 I = o
. i - 2
M d L7 it — %L_E._ﬁ_
40" 2 72 N Lower frame member /
1/2 height Provide for runners
when required
‘Space struts evenly
USE

a. _Length - up to 48 feet .
b. Height - Over 80 inches through 144 incheg
c. Weight of part - up to 2, 000 pounds oo

: - L member size . '
, 3 Weight Hotrizontdl [Upper & lLower €T frame|
") . Length | of part J brace lframe memberg members

" [Less than|Less than | Inches Inches . | Inches
120 feet . | 200 pounds, lx6 1 x4 - 1 x4
ver - | Over ¢ : - ; —
20 feet 200 pounds 1xé6 |. 1x6 . | 1x4

Dimensions in inches, unless otherwise specified

FIGURE 260 - STYLE D-1 SIDE FOR TYPE IV INNER CRATE
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L EY

A. Single Diagonals

MIL-C-25731A(USAF)

3\

3D

>

13

.

B. Steeply sloped
upper frame member

. Vs L] ya

X

crate with sloping top

C. Style D side adapted to large, open

Suggested designes for odd-shaped items, Use shall be as
outlined for Types B to D-1, use Figures 17 7o 20,

FIGURE 21 - ARRANGEMENT OF FRAME MEMBERS FOR TYPE 1V

INNER CRATE SPECIAL SIDES

- 67
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INTERMEDIATE END. .
(12" to 24")

@ . Use 1/4-inch plywood panel.
o | Size - crate width by one-half
o Eﬂ crate height.
et | X 2
' I '
ry g
==
. Inside width
I of crate g
pe) =i
g L - [T
N I 2
i~ % Lo WIDE END
T A | ! —_—
| {9 N E b= (.24” to 3611)
_ 2 33 : L
Y I 3 All members are 1x4. Space
' . : l =g s ‘ - p
N % pet intermediate members no greater
I ! E‘s than twice the width of the crate,

s

V,Edge strut of side
Y

v'Iv» |
!: '

[ .-cl
b

T =

.Dimensions in inches.

FIGURE 22 - ENDS FOR TYPE IV INNER CRATE
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o)

>
Wz ~. RN/
g 0 T T 1

)

T

L

)

]

. g |:
» » . . o |

(22 s dad g

Note: Key numbers reter to:
requirements in Table VII

Dimensions in incheas.
FIGURE 23 - ASSEMBLY OF TYPE IV INNER CRATE
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- Thickness of plywood of
end plus lower frame
" member. Add thickness Pl
of fastening member yw

for demountable ends. %4,6"0‘?”}4 . S?&i\,

od floor

—
—44”L"_ Rubb'mg stﬁ{){

1. Nail rubbing strips to skids with 12 penny nails staggered in 2
rows and spaced 12 inches in each row. _

2. Nail plywood to skids using 5 penny nails for 1/4-inch plywood

and 6 penny nails for 3/8 and 1/2-inch plywood. '

All nails cement coated or etched, .

4. -Bevel ends of skids when rubbing strips are not required.

(V)
0 .

Dimensions in inches.

FIGURE 24 - BAS,E DESIGN FOR TYPE V CLASS ' OUTER CRATE
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MIL-C-25731A(USAF)

2x2 fastening member

hen required for fully
 demountable crate

. : - End strut

1 . ,
.‘.\. N ' ,l'\ } :
o N C I |\| \‘ \\'. . °
VoAt el NG AR R 8
SN NE R 1. \ - =3
W // ' 7/ NURRUEY &\\ 5
S‘, ' L/ g > _i_\\ B L
hickness of Thxckness of \Joint strut \Add 1x4 at
plywood of side plywood Double nail  center of
end plus upper balance for
frame member grab hook
reinforcing
Note:

Use full length 2 x 2 fastening members when crate is

fully demountable. Sec Figure 28 for nailing pattern.

Partial panels may be placed at the center or at each

end.
Memb 5 i Maxlmurr Maxi
Width of Plywood ;llder S Omer we1 ;’:Tﬁlm
top Thicknessfi,int strut |struts § ¢
Inches Inches Inches Inches [ Pounds Feet
Throughl2 1/4 ‘1 x4 1 x2 100 12
Over 12 ! .
Through 24 3/8 I x4 1 x4 2, 000 48
Dimensions in inches, unless otherwise specified
FIGURE 25 - TOP DESIGN (UP TO 24" WIDTH) FOR TYPE V CLASS 1

OUTER CRATE
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Intermfeciiate strut
o : 2x2 fastening member .
End strut . D .
, when required for
3 fully demountable
~Side member oint strut - crate

‘ » ouble natl
24" [ 24 24" /

e VA

X L 4

o

|
i R 4
e

I~~~

': 2 V.I .‘ L i L , |. \ ‘l / - - :
. [ ! /;r |,‘ 4 ) Ny lo
. i I’/ ; / |_ “.\ AN A s l | | m gﬂ
/ FE A\ NCAE L10
5 / //*‘,-\\\ ' \i e Bk
wl L . N A/'l / “‘\\ 2 . ')é)‘ 5 \"\‘\‘:',-\_ ' i i
<', e IS S H & = e I B oY
hi’ckn‘ess of , y
pl)iiwood_of T Thickness of
en : ZAdd 1x4 at upper frame
' " Thick . of center of * member of side
. ickness o
plywood of wide gilaaf)n}ice):l?r
: reinforcing -

(2x4 for loads

over 1,000 pounds)
Use 2x2 fastening members over side members when crate is
fully demountable. See Figure 28 for nailing pattern. Partial

panels may be placed at the center or at each end.

Noie:

|Width of Plywood |. Member size
top ‘, tghicknéss |End strut | Intggﬁ?dlat Mz;ggér '
Tnches -~ Inches Inches Tnches Inches
‘Over 28 — | — —
through 30 | 3/8 1 x4 1 x4 1..1x 4
4 Over 30 .
bbroueh 36 | 3/8 . 1 x4 1x6 ] 1x4

. Dimensions in inches.

'FIGURE 26 - TOP DESIGN (24" THROUGH 36" WIDTH) FOR TYPE V
CLASS. 1 OUTER CRATE - L »
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sy
P

®)

. \' L= :
! \\ \ - rame
] DR member
. I h —y ‘ A 2 ’ R
Wo(her \ </P1ywood
et N
- R by i 3"
- RL \\ Lo 3l
Mo |
| L) : . . .
Lo\ \
* I (\ \ \ ‘.\ \’t ‘_ ,;
\ 't 3N o
L ' K §\ X \ '
i l—' Pl 3l o '—1} ;
T 3 ,;I- F
/ - — —_ ——
./ i :
. / oo ly ood
. ' - joint /

a. Nail through plywood.
b. Clinch nails a2 minimum of 1/4-inch on frame members.
c. Double nail at plywood joints.

Dimensions in inches.

FIGURE 27 - FABRICATION NAILING - PLYWOOD TO FRAME MEMBERS
FOR TYPE V CLASS | OUTER CRATE
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. Thickness of top
- frame member
N AU W S S A X
- :

) B~ )l* »

\ vv y N

. . N \‘ \ \ T .\“ -,
_ v ' Fastaning .
Thickness of T ' . ‘me —

\
\

IR sl
side frame Ak - ulle— Thickness
member BRy \ \ ||l of plywood
SR \ ‘ _side
— S ; &
6" U U S

b

[N

’ ,;,Stk\ut 4

\'\L,ov‘és,gr leame . |
" member w 2
Y

N RV E %\F ‘)@
' I ~Flush

When nailing fastening members to the end:

‘a. Nail through the plywood, the frame member, and the
fastening member, and clinch the nail 1/4-inch.

b. Space the nails 6" apart in a staggered pattern.

Dimensions in inches

.~ FIGURE 28 = FASTENING MEMBERS FOR DEMOUNTABLE ENDS
TYPE V CLASS 1 OUTER CRATE )
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Thickness of tép

' o frame member - to
o 24 o4 24" be flush for crates
b — > - up to 24" wide
" " ) UTpp‘erjfr,ar;e member _ 1 . KSR S \

}

i

! . /; .
P
/ / L// | //

'f"S‘trht/' {

i
i
!
|
]
[}
t
1
f
|
!

A\
\

K. I\‘\ \\.
\\\ \

4

L

/_',//
-

o Up to 96"

PREAN S S A Y A |

A .

Thickness of strut

~ of end panel

ot / /o,
" Lower frame membey
y A SO A 4

Face grain t
direction

No horizontai Jjoints allowed in plywood.

Thickness of skid
plus flooring (less
1/4" when rubbing
strips are not used)

All plywood shall be 3/8 inch thick except that 1/4 inch
plywood may be used for crates with lengths to 12 feet
widths to 12 inches, heights to 80 inches, and when weight
of part is less than 100 pounds.

All frame members shall be 1x4's except when the crate
length is over 40 feet or the weight of part is over 1, 000.
pounds - then upper frame member is 1xb in size,

Partial panels may be placed at the center or at each end

(see tops).

Dimensions in inches,

FfCURE 29 - STYLE A SIDE FOR TYPE V CLASS 1 OUTER CRATES
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Thickness of top frare
. member - to be flush for
L 24" 24" | 24" crates up to 24" wide,
[ o
| n— Upper D a7'n{e'xi1er Jel‘l{ ) llf ey \
N 5 { ! L :
\\ \ \\ \: | N ',/‘ ,f I \
%4 \ \ | W)
eStruth [\ ! / ; /vl'
ks&\ ﬁ> NN \ \ .
| st - ! ] | v wlrm | i '
\G:'/’/ /’ l/Lé/'/ b { —
(Equal/ ||/ | [/ E btz || /] ). p
|ppack j/ (' edjate . /r | il
35\} | /mempek | f;/;i//‘ =
u m T T ' . i ‘5
TS T 4
RN i . e \ [
AR g L.
N i /| \\ *\‘\\“:/ { ‘ s
] i 1 ’ i
VR LGNNI R
: ’ T LOWEY Yraie membey % A
P A S S 08 SO AN N S S50 G A VLA VA Vi G G YR T W A AWLAY T - i
Thickness of strut \Face grain Thickness of skid
of end panel direction " plus flooring (less

1/4'" when rubbing
.strips are not used)

All frame members - 1 x 4
* All plywood - 3/8-inch thick
" Partial panels may be placed
‘at the center or at each end’
(see tops).

Dimernsions in inches;

FIGURE 30 - STYLE B SIDE FOR TYPE V CLASS 1 OUTER CRATES
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-+~ le— Thickness of side plywood
g plus upper frame member

Vi

lush . "Top strut

—upper frame member

Note: Plywood and uppe_rl
) . ) frame member of side
" SIDE . , flush when tops are
less than 24" wide.

TOP AND SIDE DESIGN - For crates up to 24" wide

C-2 or E-l liner
(PPP-B-1055) 4" wide -
apply full width

Plywood

Top strut

"WATERPROOFING OF TOP AT
PLYWOOD JOINT

Dimensions in inches.

FIGURE 31 - DETAILS OF TOP FOR TYPE V CLASS 1 OUTER CRATE
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Thickness of frame
member of top

Upper frame -
member , ! ?

Thickness
of side
plyWood
sheathin
Face grain
direction

\Lower frame Flush

member

Plywood thickness same as sides

Upper frame __ .
member 2o 7

, 1
Thickness ) j /f i ’
)

member

of side ‘ D
plywood // J '
sheathing -i ) / .
g
3
. . . =1
Face g_ram o
direction gﬂ
v o
Intermediate £
o
o
7]
o
S
O

Lower fra
membe

N Flush -
'See Table IX for size ‘of members

Dimensions in inches,

FIGURE. 32 - END DESIGN FOR TYPE V CLASS 1 OUTER CRATES
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®)

174™ plywood
or metal baffl

l : -1 mfn. :;}r
. - o m\ =1 min. |
. ' ” VR 1/4" or .l g
BN 3/8" wiref z
2 I — !
=y A ~

Section AA
A -

1. Use ]l square inch of ventilation area in each end
for every 15 cubic feet of crate volume.

2. Use a minimum of 3 square inches or four l-inch
holes. in each end,

3. For small crates, use l-inch diameter holes
spaced 2-1/2" O, C.

Dimensions in inches.

FIGURE 33 - CRATE VENTILATION
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: Top to
Top over 4" width

24" width>e

See Table X. for key no., nail sizes, etc,
Use No. 1 through 8 for nailed crate.

- Use No, 9 - 10 for demountable end. :
Ube No. 9 through 12 for fully demountable crate.

' Dimensions in inches

FIGURE 34 - ASSEMBLY OF TYPE V 'CLASS 1 OUTER CRATE
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N
N .
-

AR e 1/4min
y
| ‘ clinch
S

| . |

17 X 44-4 V %

| 1 3n

W+

| ' 3l|

(I -

_—*;'/‘@v'?i

, 12 :

3" le3/an 3/8L,,
Plywoed Joint
FABRICATION

> Intermediate
Fheghbgh ; cleats
gdge. cieat
20" maximum
MEMBER
3 ARRANGEMENT
Filler % 20" maximum

edge cleat

Dimens{ons in in¢hes.

FIGT;JRE 35 - FABRICATION AND MEMBER ARRANGEMENT OF

CLEATED-PLYWOOD CRATE TYPE V CLASS 2 OUTER CRATE -
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{ ’ /\7 il : . . .

\ \ ’ Iy ?

RS . " Notes: : '

. op or i - " ;

> b tt§) |: . 4 ”_2 a. Wood Group I and II use 9d
\ , T } i {y . nail and for III agd IV use -

Y

"] 74 nail,
] e b. If specified nail splits cleat,
| 8 il sl St 1 use next smaller size,
1/4”_4 " _4,.4 174" ‘ C. Fpr demountable ends use
' | A=1/2')1 4-0/21 ' screws spaced 8" O, C.

~ Staples - 8"’ C.
(FF-N-105) :

STRAPPING

Dimensions in inches,

_FIGURE 36 - ASSEMBLY AND STRAPPING OF CLEATED-PLYWOOD
T CRATE TYPE V CLASS 2 4 :
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FIGURE 37 - TYPE VI CRATE
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" FIGURE 38 - TYPE VII CRATE
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ates ov
200 1bs. gross weight

. Rubbing strips .
for crate

~ FIGURE 39 - TYPE VII CRATE - BASE o
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STYLE A

Thru 48 ht

ht

STYLE E

|, Over 48 thru 80

2l
>|

STYLE C’

Horizopntal '
Membe

Over 80 thru 120 ht.

L,
™

FIGURE 42 - TYPE VII CRATES - SIDES

T
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Support cleat
(Also serves as
end-thrust block)

Plywood support panel
(Supported by cleats)

FIGURE 43 - CLEATS AND SUPPORT PANELS (SUPPORTING A

HORIZONTAL STABILIZER)
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Plywood ’

SADDLE MEMBERS O
PLYWOOD BASE

(May be supported by cleats
~ attached to struts)

5
, e
il

SADDLE MEMBERS ATTACHED
TOBASE CLEATS

FIGURE 44. - SADDLE SUPPORTS
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SOLID CRADLE
(Bevel edges of 2-
inch lumber)

R
e

T—Strut

For long spans, use
additional support -
at center, '
Plywood-faced, solid,

s - " wood support

SLAT CRADLE

FIGURE 45 - CRADLES
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B ik 1 % _ |
1: TIP I | ' -
Angle Iron - Attaching o
_ Bracket ' B Clevis - , -
TN
Beveled cleat Runner
BRACKET - USED AS:SUPPORT, HOLD-DOWN AND ;
THRUST BLOCKING-
Stabilizer
"Plywood,
Hold-down [~Side strut
- cleat __| S
Clamp
cleat _} |
Lk

L
BR_ACKET STABILIZER BRACKET USED AS SUPPORT
AND HOLD- DOWN

FIGURE 46 - BRACKET ATTACHMENTS
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FIGURE 47 - HOLD-DOWN YOKE
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Plywood top

| —Plywood yoke

ide strut
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ey

’Bﬁ}ce cleat

| {Prevent sidewise -
movement)

~~Cleat (plywood)

=
>

| || voke panebl
(plywood)

Plywood

Cleat — 1]

Filler cleat A

Yoke pane} -

Anchor cleat

N
i

FIGURE 48 - YOKE PANEL
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Bevel to fit edge of part

HOLD-DOWN BRACE WITH CROSS CLEATS

- HOLD-DOWN BRACE WITH LONGITUDINAL CLEATS

FIGURE 49 - INVERTED SADDLE, HOLD-DOWN BRACE
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| Thrust cleat bears
: agalnst part

Nailed or|. .

bolted to & ’

side struty 4 "% .
-7 N
% L=

END-THRUST CLEAT - ONE AT EACH END OF PART

" Thrust cleat
ide atrut
. /t:. .
Piyari-cstabed e 58
to fit over end i & 4=
of thrust cleat 1 =
. 4 9. =3l:.7” > Cover plate
| e '

THRUST CLEAT - FITS INTO SLOT IN LEADING EDGE OF PART

FIGURE 50 < THRUST CLEATS.
96
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