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MILITARY SPECIFICATION

CRATES, WOOD, FOR DOMESTIC AND OVERSEAS SHIPMENT

MIL-C-25731 (USAF)
12 June 1957
MIL-C-25L39 (uSAF)
8 April 1955
MIL-c-2501O (USAF)
25 March 1955

OF AIRFRAME COMPONENTS
(2,000 - POUND MAXIMUM NET LOAD)

1. SCOPE
r,

1.1 Scope. This specification covers the requirements for the construction of
non-remountable, semi-remountable and fully remountable wood ahipping crates
for the packaging of aircraft control aurfacea, lightweight bulky airframe
items and other similar parta for air and surface domestic or overaeaa ship-
❑ent.

1.2 Classification. Crates shall consist of the following Types and Clasaes
as specified (ace 6.2):

Type I Semi-demountable cratea for net loads not exceeding 200 pounda
and dimensions not exceeding 12 feet in length, 2 feet in
width and 5 feet in height.

Clasa 1 Open (for air shipments or,level B, limited military packing;,
and suitable for level C, minimum military packing).

Class 2 Sheathed (for level ‘B,limited ❑ilitary packing).
@

Type II Fully remountable cratea with skida for net loads not exceed-
ing 2,000 pounda and dimensions not exceeding 48 feet in

‘ length, 4 feet in width and 16 feet in height.

(Copies of specifications, standards, drawings and publication 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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SPECIFICATIONS

Federal

.,FF-B-561
FF-B-571

‘“:FF-N-103
FF-N-105
FF-S-111

- NN-P”5309
QQ-S-781.. TT-C-598

,. TT-W-572
~ PPP-B-1055

PPP-V-205

MIL-A-8421

MIL-D-1OOO

(’---l
STANDAR&

o Military

“i41L-STD-105---., ‘ .
,.

MIL-STD-129
,.MIL-STD-731
MIL-STD01186

MILITARY HANDB~K

MIL-HDBK-7

Bolts, Lag
Bolts, Nuts, Studs and.Tap Rivets (and meteriala for
same)
Nails (Smell) ●nd Tacks: cut
Nails, Wire Brads and Staples
Screws”,Wood, Slotted Head
Plywood, Flat Panel
Steel, Strapping, FlaE
Compound, Caulking, Plastic (for Me80nry and other
Structures)
Wood-Preservative: Water-Rapallent
Barrier Meter&al, Waterproofed, Flaxible
Veneer, Paper-overlaid

Air Transportability Requirements, General Specifica-
tion for
Drawings, Engineering and Associated Lists

Sampling, Procedures and Tablae for Inspection by
Attributes
Marking for Shipment and Storage
Quality of Wood Members for Container
Cushioning, Anchoring, Bracing, Blocking and Water-
proofing with Appropriate Tests,

Military Handbook, Lumber and Allied Products

3. RHQUIRBMBNTS

3.1 Prevroduction Sample. This specification requires the submiaeiion
production samples for preproduction testing (see 4.). (Reproduction

of pre-
samole

shall, upon acceptance, be used by inspector as guide in inspecting future
itents.)

3.1.1’.Materials. Matarials shall conform to the applicable specification,
except that meteriala used for which there is no governing specification shall
be e~tirely suitable for the purpose intended and-approve~ by
activity.

/--% 3.1.1.1 Wood Members. Wood members manufactured or cut from

● 3

the procuring

lumber shall be
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the lag screw shall be the same diameter as the shank even though the threaded
portion may have a larger dia~”ter than the shank. The portion of the lead
holes ‘forthreada 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.

TABLB I

,LEAD HOLBS FOR LAG SCREWS

F‘.Diameterof , Diameter of Lead Holes (In Inches)
Tkreaded Portions”

of Lag Screws
Groups 1, 11 and 111 Woods Group IV

1/4 3/16 3/16
5/16 1/4 1/4”
3/8 1/4 5/16

,“

3.2”.3 Bolti,n~. Bolt holes shall not be countersunk. Holes shall be the aa~
diameter as the bolt. A flat washer shall be used under the head and nut of
each machine bolt and under the nut of each carriage bolt or step bolt. After
placing the nut, the thread of the bolt projecting beyond the nut shall be
painted with unthinned lead paint or similar mete~ial-
turning.

3.2.4 Splice. Splices and butt joints made in frame
long crates shall comply with detaila shown in Figure
detailed drawings (see 6.2d).

to prevent the nut from

members and skids of
2 and as specified in

3.2.5 Sheathing 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’~pe I
crates and in 3.4.3.5, 3.4.4.4 and 3.4.5.4 for Type 11 crates. The sheathing
shall be nailed to the frame members,

3.2.6 Lumber Sheathin~ Alternatq. An alternate for plywood sheathing for Type
I and Type II, Clasa 2 (sheathed) crates, shell conaiat 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 and 3.4.5.4 for Type 11 cratea.

3.3 TYve I Crates (see Fijmxe 3).

3.3.1 ~. The base shall consist of 2-by-2-fnch skids and l/4-inch plywood
flooring which shall be nailed to the skids with fivepenny nails spaced 4

5
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3.3.3
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tem.

3.3.4
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3.3.5
veneer

Tre m-m top l%!hannamlanilltof n14-hndnplywood. IIfthe nen@ $ofthe.
tpdm that a hat jOiIUItLB INwi.rt2d,the qnice dtanl b~ b&lCkedaiwd
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Sheathing for Chaff+2 cmatime Plywood R/4-inch thick or paper-overlaid
3~R ulddx hall be used for ddea, umhg R-by-2-hnch fil%er strips

3.4. TypC3?iX”-cratmo
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MIL-C-25731A (USAF)

TABLE 11

‘WAD-BEARING FIA30RBOARDS
ALLCWABLE LOAD, IN POUNDS PER INCH OF FLObRBOARD WIDTH

GROUPS I AND 11 WOOD~/

Length Between
Thickness of Floorboards (Inches)

OutBide Skids !
3/4 1-5/8 2-5/8 3-5/8

Inches Pounds Poundn 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 M4 313
48 12 55 144 274

..g- 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

TABI# III

SIZE OF SKIDS

Size of Skids ~Xi-n Net Load l(aximm Crate Length

Inches Pounds ~

*2x2 200 12
2x3 500 16
2x4 1,000 20

*3X3 2,000 32
‘*’4X4 2,000 48

* For widths up to 24 inches.
**fio2~

~/ If Group 111
increased by

4 me~ers laminated on edge may be ueed.

or IV woods ●re used, the ●bove ●llowable loade may be
20 percent.
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“3.4.,3.2.”.StYleB Sides. Style B sides shall be used for crates with size or
load lii’nitsgreater than those specified for Style A sides up to the limits of
this specification. (Maximum load of 2,000 pounda, length of 48 feet, width of
48 inches and height of 144 inches.) Struta shall be spaced 48 Inches on cen-
ter (maximum) for loads up to 1,000 pounds and 42 inches (maximum) for loada
over 1,000 pounds and diagonals placed as ‘close to a 45-degree angle as poss-
ible.

3.4.3.3’ Framing Members. The size of the upper longitudinal member for S,t,yles
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 Otos - l-by-4
,. Length-to-Height Ratio 5t08- 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 Ioada 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 loada to 1,000 pounds. For
sill-type crates over 20 inches in width, or for loada over 1,000 pounds, lower
frame members shall be I-by-lO-inch. Intermediate members shall be l-by-6-inch
$or all conditions. Struts and diagonals shall be of the following sizes:

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

Loads over 1,000 pounds, lengths over 20 feet, or heights over 96 inches,

n, use l-by-6 inches.

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

‘3.4,’3.4Fabrication Nailing.
,,

The frame members of the sides shall be nailed
together as shown in Figure 5 using nailing patterna shown in Figure 1. Nalla
shall be clinched at least l/4-inch.

3.4.3’.5“Sheathing for Sides of Claas 2 Cratea. Filler cleats, l-by-2 inches,
shall be nailed to upper and lower longitudinal members between struts and
diagonals. Sheathing-shall be 3/16-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-reaistant
joints.

3.4.4 ~. (See Figure 6).

3.4.4.1 Panels. The style of end panel shall be determined by the crate width
Pljntoodcrosspieces 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. Diagonala shall be placed as near a 45- “
degree an~ie as possible. An intermediate atrut shall be used for Class 1
crates wider than 42 inches and an intermediate 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 croaapiecea and the placement of members shall be

n, aa shown in Figure 6.

● 9
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placed in either the struts or diagonals. For sill type crates (3.4.2) each
strut aid diagonal of the aides shall be fastened to the l-by-2-inch runners of
the base “withtwo 2-inch wood screws. Struts and diagonals extending below the
skid shall be trinned where they Interfere with forklift or sling handling.

3.4.6,;2 ~to Base. For widths of crates up to 24 inches, no fastening are
required ‘forends to baae. 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
screw; spaced 12 to 14 inches on centers (see Figure 8).

TABLE IV

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

MAXIMUM
WEIGHT OF
CRATE AND
CONTENTS

Pounds

,1,000
2,000
3,000
4,000

TOTAL MINIMUM NUMBER AND SIZE
OF LAG SCREWS (SIDES TO BASE) ~

5/16-by-3-Inch for I 3/8-by-3-Inch for
2-by-3 or 2-by-4-Inch I 3-by-3-Inch and Doubled

(Flat) Skids (& Edge 2-by-4 Skids)

8 8
14 10
18 16
24 20

3.4.6L3 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 faatened to the
struts of the end with 5/16-by-2 l/2-inch lag screws (minimum) or,5/16-inch
bolts. Fasteners shall be spaced 12 to 14 inches on center.

3.4.6.5 ~. The”edge struts of the sides shall be fastened to the
struts of the end with 5/16-by-2 l/2-inch bolts. Fasteners shall be spaced to
12 to 14 inches on center.

3.5.1 Bade. (See Figure 9). The base shall consist of cross skids ●nd
stringe~hich are nailed together and covered with plywood.

lJ For Type 11 crate~, use Table when the total number of diagonals ●nd
struts on both sides is less than the number of lag screws specified.

~ Use one-half on each side of crate (Type 11 or Type 111 Cratee).

Downloaded from http://www.everyspec.com
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3.5.1.! ~n~OOd Flooring. ~@KM3d fhK91Cillgkl!h~nh Used With the f~62egrain
at right angles to the stringers. When lmdB are uniformly dietrtbutedo as in
fuel cells, plywood shall be 3/8 inch thick. When load-bearing floorboard~ are
required becanwe of concentrated loads,

*
l/4-inch plywood droll be usede Ply-

wood 8hall be nailed to the stringer8 with sixp.ennynail~ spaced 6 inches apart
.

in two (2) rows. End butt joint~ shall be made over tha center of the string-
ers.

3.5.2 Sides. (Figure 10). sid’eaSlmnn be Conatructeld00 .tkkatthe top is amp:
ported -e. upper frame members of the Bidei$. The fabr&catim or dasigh”di-
tai.1$of the upper part of the aides depend on the width of the top (s&e Figure
10). Struts shall be qmrxed so tlma plywood jointsare made over thp center of
a strut and any odd pmel$ re~ultihngfrom spacings Ieaa than 24 indtmti’iahall be
placed either ac each end or at the center of the Bide. @

)

3.5.2.1 Framing Members. The struts and upper frame members shall be l-by-4
.i,nche~and the lower frame members l-by-16 inches. Joist .spacerapwhich are
required for the aides when crate tope are over 60 inches Wide..shall be the
Same depeh as ehe joistss 2-by-4-inch members flat or on edgej and the same
thickness as the aide frame members a8 shown in Fi.gurt!10.

3.5.2.2 Sheathing. Sheathing for the ai.deashall be 3/8-inch p@woOd. Uma,.——..
full Ienguh panels for crata height to 96 inches. For Imgkh greater tlmmi96
inc,heapplywood and splices shal% be made over a %-by-4-hndncleat as down in
Figure 10, alternating the joints during fabrication. .$

\

.,..
. . .. .. .
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and aa 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 jointa shall be l-by-4 inches and the lower frame member l-by-6 inches.

3.5.3;2 Sheathing. Plywood for end sheathing shall be 3/8 inch thick. Full
length pimela 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
width of the panel exceeds 48 inches.

3.5.3.3 Fabrication Nailing. Frame members, cleata and plywood shall be
arranged and nailed together aa shown in Figure 11.

3.5.4 ~. (Figure 12). Top design for Type 111 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 cratea wider than 60 inches, joiat~
&hall be required and shall be nailed in place after 81des, ends and base have
been assembled. The plywood top sheathing shall then be nailed to the joists.

3.504.1 Framing Members.

3.5.4.1.1” Narrow Tops (Widtha to 60 Inches). All frame members for narrow.—
tops shall be l-by-4 inches. Cross struta 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 (Widtha 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 Toys (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 318-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 topa the ply-
wood, when end joints are used, shall be placed with alternated joints as shown
in Figure 12.

3.5.4.3 Fabrication Nailin~. The frame members and plywood shall be arranged
and nailed together as shown in Figure 12 for narrow tops. Before nailing PIY-
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 asaembly, with fivepenny naila 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 joinia shall be fastened to

13
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3.5.5.2 Ends to Sides. ‘Eh@ends shall be fa~tened to the edge struts of the
sideisby nailing through the plywood and Btruts of ~he end with tenpenny nails
8paced 12 inchesalparto

3.5.5.5 TOP to Ends. For cratea 60 inche$ or less in width, the top is,nailed
to the upper .frammmembers of the ends wikh tenpenny nails spaced 12 inches
tlpa,rt,

3.5.5.6 Ends tO TOKMS.
strut of tk top or to
six.(6) inches apart.

:’ .’

,,,.

The pkywood of the end i$hallbe neiled to the edge
thisedge joiet of the top with aixpenny nails @~ced.
When nailing into joists, ak nails shall be s’ta~gered.

,..’,

., “..,,
,, 14
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● 3.6.2 “Monen c P+!lrtQ.The Type IV crate shall consist of the following: (a)
base and top, (b) sides and (c) ends. (In some narrow, lightweight cratea, no
ends shall be requtred).

3*6*2*1 J@UQ$J@. The baae shall conaiat of longitudinal runners with
cross members of wood or plywood except the narrow crate which shall have a
plywood base.. The construction of ehe top shall be similar to that of’thebase
except that longitudinal members shall be used only in the wide crates.

3.6.2.1.1 Construction Deteil. The baae and top for the Type IV cratea shall
be divided into three general types: a. Narrow (CO 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 ~abricatio~. The various parts of the base and the top shall be
fabricated by nail$ng unless certain members must be remountable. In this case,
6crewa 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
baaes. i?ail~shall be long enough to pasa 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 pl~ood to runners, two
rowa 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

,p. in Figure 2. When joints are”made by means of acaba, the joint shall be posi-
tioned betweerithe struts of the aide.

9

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 shapeg 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 siuleashall be used when heights are less
than 60 inche8. The size and arrangement of the frame members for various
lengths and net loads shall be 618shown in Figure 17.

3.6.2.2.3 Style C Sides. Style C sides shall be used for ~pe IV crates when
heights are 60 inches through 80 inches. The size and the arrangement of the
frame member8 under various length and net load conditions shsll be as shown in
Figure 18.

3.6.2.2.4 Style D Sides; Style D Bides shall be used for Type IV crates when
heights are 60 inches through 80 inches. The size and arrangement of the frame
mambera shall conform to those shown in Figure 19.

-,

0
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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 Style is included for ’thosecontrol surfaces that require end ❑ounting
near the midpoint of the height and the diagonals are so arranged as to more
uniformly,,diatributethe 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 o’fthe 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 Styles B to D-1 in the various height
limitations.

,------

3.6.2.2.7 Number of Panela. 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 ‘lengthis approximately one-half the crate height. Inside Styles C, D
and D-1 strut spacing ~hall be approximately one-half the height of the aide.
The arrangement of sides into even numbers of full panels is desirable for side
Styles Bg C and D. Generally, the panela shall be so spaced that the angle of
the.dia.gonalsshall not be less than 35° nor greater than 55° (45° plus or
minus 100).

3.6.2.2.8 Fabrication. The various parts of the sides shall be fabricated’is
‘outlinedin 3.6.2.1.2 for top and base. General nailing detai:s shall comply
with Figures 1 and 2.

3.6.2.3 ~. Enda for open cratea 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.

3.6.2.3.1 TYve8 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 members and other construction details
shall be as shown in Figure 22.

3.6.3 Assembly of the Tyve IV Crate.

3.6.3.1 General. The aasembly of the various sections or parts of the Type IV
cratea shall be made with naila, screws or bolts, but in no way shall the fas-
tenings (bolt heads, washers, etc.) prevent eaay entry of the inner crate into
the outer crate. The inner crate shall be assembled so that a section or

17
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sectims mm dmmmtable for easy removal of the part. wGeneral rules~ covering
assembly by both naila and $crew$$ shall be included with each crate furn$shed
by the manufactxmier.

TABLE VI

CONSTRUCTION

FU4rmw 12 5 100 No ends required. Al

,Intencmediate 24 12 300 %/4-inch plywood, panel
height equal to one-half of
the crate height.

t

I

wide 36 12 2,000 l-by-4-inch struts; hOri-
.. zontal members and diagon-

~18.

.

3.6.3.2 Aaaambly Schadule. ‘1’h~faeten~ng of the various sections of the open
crate shall com~ly with &he schedule outlined in Table VII and shown in Fi~ure w /
23. In narrow crates, tlmaplywood ba8e shall be nailed &o the Rower frame mem-

3.7 TYiM V Crate.

. ..
..’-...-,
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o 3.7.1.2 Remountable Featurea. The outer container shall have at least one
remountable end to permit removal of the inner crate. Unless otherwiee speci-
fied, 811 remaining aectiona shall be assembled with naila.

3.7*2 CIassl Cratea.
,,.

..,.
3.7.,2.1 General. Plywood-sheathed cratea shall be used for exterior contain-
er when net load (weight of item) ia no greater than 2,000 pounda and inside
dimenslona do not exceed the following: (a) Length - 48 feet; (b) Width - 36
Inches; (c) Height - 144 inches. For the smaller and lighter items, it ‘la
desirable to uae a cleated plywood box for exterior containega. These contain-:
era shall be aa deacri.bedin 3.7.3.

3.7.2.2-Fasteninga, All aaaembly shall be by nailing except the remountable
. enda or fully remountable crates which shall be aasembled 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. Waahera
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..3Construction.

3.7;2.3.1 Plywood Thickness. Plywood 1/4 inch in thickness may be used for
aidea, enda and the top when the inside dimensionsdo not exceed 40 inches in
height, 12 inches 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, end8 and top.

.,.
3.7.2.3,:2.~ The base shall be of longitudinal skids and plywood flooring
aa shown’in Figure 24. When specified by the procuring activity, rubbing’’””’
stripsshall be added. The plywood flooring shall he 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 rub-
bing strips shall be in accordance with Table VIII. ~

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

--=

●

These clearance are based on the uae of the wood of normal ❑oisture con-
tent. In high and long crates, some wood species may warp slightly and
result in an inner crate which ia difficult to remove. When such ia the
case, a slight increaae of the clearance for the width usually eliminate
this problem. However, dirt or other foreign matter on the bottom of the
inner crate may also result in difficult removal. Cleaning the bottom and,
when neceasary~ using a small amount of wsx or petrolew grease on the bot-
tom will usually insure eaay removal.
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TABLE VII

ASSEMBLY bF INNER CRATE

(Screws to be Used for those Sections Requiring Demountability]
,.

FASTENING POINTS

WY NO. &/

1.

2.

3.

4.

5.

6.

7.

8.

Diagonals and horizontal of ends
to end struts of the aidesv for
wide cratef4.

struts .of 8i+et3to struts of erd8
foR wi.decrate~.

Top and bottom cro$~ membsr of en
toed cross member of top ad
base$ for widecrates.

SIZE ~ND SPACING OF FASTE
NAILS ~ SCRER

AXIMUM i

.2,.

fi

PACi@?G
Ii’ackms

6,

6

3

..,-

‘6.

3:

Two naile
at end of
each
member

8

,.’

-

-
,NGSr
lAXIMUM
;PACING
~INChES:

8

2

6

?+2

~~:6’”.:.,,

Qme H
at ent
of ea+c!
inember

12

.,’,

“~~ih to be!&meQ.t-codBttdor chemically @t6hde ,.

.,

!.
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● might be trapped. An area at the center of balance shall be allowed when
applying -rubbingstrips to the skids so that forklift trucks may be used. Ends
shall provide space for sling handling as ahownin Figure 24.

3;7.2;3.3 ~. 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 detaila 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 nailed to the plywood side at the cross
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 a 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 Remountable Crates. For fully remountable 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 strtp 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 crste 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 aa 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 3S.

3.7.2.3.5 ~. Two types of ends shall be used for the outer sheathed crate:
(a) nondemountable (asembled with naila), and; (b) the fully remountable
(assembled with lag screws). All crates shall have at least one remountable
end. Two remountable 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 fn Figure
32. Member sizes shall comply with those in Table IX.

-,
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3.7.2~’3.5.l.l Nailin&. Fabrication nailing of the ends shall follow ,the
de’tails,shown in Figure 27. No liner shall be required.

3.7.2.3.5.1.2 Demouatable Ends. Construction of a remountable end shall
require fastening members to receive the lag screw6 from ,theaides 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 ia specified. See 3.6.2.3.1). The eize 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 remountable 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 shallbe a minimum of
1 square inch for each 15 cubic feet of crate voiume. 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 asaembly shall be with nails except for
the remountable ends and the fully remountable crate where lag screw fastening
shall be,used. Two remountable ends shall be used on all crates over 12 feet
long or more than 96 inche~ 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 ii~ 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.

3.7.3.3.1 Sheathin&. The ❑inimum 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. I
3.7.3.3.2 Cleats. There shall be four (4) edge cleats (2 through and 2 fil-
ler for each 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
11 woods and 5/8-x-l 3/4 inches for Groups 111 and IV. All cleats at plywood
joints shall have minimum width of 2 3/4 inches. I ,

3.7.3.3.2.1 Intermediate Cleats. Sufficient intermediate cleats shall”be used
ao that the clear distance ia not greater than 20 inches
Intermediate cleats shall be arranged in accordance with
responding cleats are placed on four (4) faces to form a
around the container when assembled.

between cleats.
Figure 35 so that cor-
complete row of cleats
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(Footnotes to TABLE X, Page 24)o

.

.~/ See Figure 34 for Key reference illustration.

~/ Nails to be cement-coated or chemically etched.

~/ Uae washers and predrilled.,holesfor all Lag screws.

~/ 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 30 12

8 30 8

6 30 7

3:7.3.3.2.2. Joint Cleats. Intermediate cleats may also serve as joint cieats
except that they shall have a miriimumwidth of 2 3/4 inches. Plywood joints
shall be made along the center of these cleats.

3.7.3.4 Assembly. Cleated-plpood 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 remountable. Two ends shall be removable when the box is longer
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 Remountable Ends. For remountable ends, wood screws with washers
shall be used and ends shall be predrilled, Two-inch screws in size NOG. 10 or
12 shall be used. Screws shall be spaced 8 inches apart with a minimum of two
(2) on each side.

I
I

3.7.3.4,2 Strapping. Girthwise, strapping shall be used on all end and inter-
mediate cl,eataon the aides, 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

3.8.1 Fabrication and Assembly.

37).’

Type VI cratea shall conaiat of a framework

25
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of sides and ends w~th top and bottom cross
ure 37. Ki.nimumnominal 1+-4 inch lumber

members assembled as shown in Fi.g-
shall be used.

3.8.1.1 Sides and Ends.

3.8.1.1.1 Horizontal Members. The ❑aximum number of horizontal members on Lhe
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 depth~. men the side or end panels are formed Of more
than I’horizontal member, 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 h length, fabricated with more than one
horizontal member, shall require an additional vertical cleat at the midpoint
of the panel.

3.8.i.l.4 Nailing of Cleaes. 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 cleak for l-by-4-inch side or end bosrds, 5 nails for l-by-6-inch members,
6 nails for l-by-8 inch side or end boards, etc.

.,

3.8.1.2 TOPS and BotComs.

3.8.1.2.1 ToP and Bottom Cross Members. Cross members for crates 36 inches or
less in width shall be minimum nominal l-by-4 inch lumber. Cross members for
crates exceeding 36 inches in width shall be ❑inimum nominal l-by-6-inch Iuti)=
her. Cross members may be employed to frame and hold interior blocking. @

,

3.8.1.2.2 Outer Cross Members. Each top and bottom panel shall be fabricated
with a minimum of two outer cros”smembers; One of the long edges of the outer
cross member shall adjoin a long edge of the end panel.

3.8.1.2.3 ,Intezmediate Cross Members. Intermediate cross members shall be
s~aced so Ehat diagonals are placed as close to 45 degrees as possible but are
no further epart than 1 1/2 times the width of the panel. Intermediate cross
members shall .&eplaced so Chat ‘th@rG’is even panel spacing along the crate
leng~h.

3.8,1.2.4 Diagonal Bracing. Diagonal braces shall be spaced so that diqgonalk ,,
are placed as close to 45 degrees aa possible but are no furthek apart than
1 1/2 times the width of the panel. Intermediate cross members shall be placed
so that lthereia even paael spacing along the crate iength.

3.8.2 Assembly Neiling. When nominal 4 :1.nchwide lumber is,use,d,there sha%~’
be 2 sevenpenny nails in each end of each hoard for Group I“wood, 2 six~enny
nails for Group 11 wooda and 2 fivepenny nails for Groupw 11 and 111 woods.
Wh&r& nominal 6 inch wide lumber i.wused, there ihal~ be ,3nails instead of 2.
aa specif~e’d,above. A board wider than 6 inches shall be nailed with the sane
spacing as itidicatedfor the 6 inch boards. Where the long edges of two (2)
members adjoin each other at right angles, they shall ‘befastened Cogether with
the same size nails as qmcified above for the different wood,Gtioupb,and the

26
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● nails shall be spaced approximately 6 inches apart. To facilitate application
of ,thevarious types,of sheathing, when required, the fastening for sheathing
shall be at the option of the shipper.

3.8.3. Strapping, When the contents 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 0i50 by 0.20 inch in size and conforming to QQ-S-781. 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 HP e VII Crates.’ (S~e Figure 38). Unless otherwise specified, the fol-
~owlng requirements are a~plicable to both CISSS 1, non-remountable; and Class
2, semi-remountable crates.

3.9.1 ~. (See Figure 39).

3.9.1.1 Skids. The base shall be framed on longitudinal skids.
when placed flat, shall have the minimum nominal dimensions s“hown

.,. ,. TABLE XII

,,--

0 LENGTH IN FEET

O to 16

16 to 24

24 to 32

SKID SIZE IN INCHES I

The skids,
in Table XII.

2x4 I
3x4

4x4

—— J“

The end of theskids 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
basea not exceeding four (4) feet 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 thsn nominal 4 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 11.

27
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3.9.1.3.1.1 Forklift 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.l.2 Fastening of Load-Beafing Floor Boards. One inch.thick floor
boards shall be fastened to each skid with sevenpenny naila and floor boards 2
inches thick or over shall be fastened with 3/8-inch carriage bolt8. 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 skids as possible. The numbe,rof diagon-
al floor boards shall depend upon the length and width of ,t.hp.c.gateand,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 ac least four (4) sevampenny
mails at each contact point. Five (5) nails shall be used for ,6inch 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 bhe .necessatiybraci-
ng. P~yood, when used, shall conform to NX-P-530.

3.9.1.3,.3.1 Fastenings of Plywood Floorin&. Plywood shall be nailed to the-.—
skids with two (2) rcw.sof fivepenny n<!iir>plafi?dn’o.tless .tha.n‘1:/2inch in,,
from ‘the“edgeof tl~mskid. The-d!isiancebetween llai~Sin any row shall not
exceed 6 inches. lhe distance between rows shall not be less than 1 inch., :

3.9’,2 ~.” (See Figure 40).

3.9.2.1 Pan@l.s. The number of panels sl~allbe determined by ‘thelength and
width,of the cr,ateand by the placing of diagona”l:sat an ‘angleof approxima.te-
“ly43 degrees. Cross members shall be located directly over each vertical
strut and enough additional cross members shall be placed so chat the diagonals
can ‘be loca,gedon a 45-degree angle. There shall be one (1) di&gonal’b&6ween
each two (2) cross members and, where there is more than one panel, the d.ia,gon-
?Ls shall slope in alternate directions. On crates two feet and under in width

,,,, th~dia:gona’lsmay be omitted and an additional .cross~m”emberadded equidistant
betweeneach 2 cross members “locatedover the vertical struts. Thre~...eighths
inc”h“plywoodmay also be used in lieu of cross membe.ra“and diagonal on .~ra:tes
2 feet and under in width. Where the crate “ismore than 42 inches in outside
width, an additional “longitudinalmember shall be .p’laced‘inthe center o:fghe

,,, top. Tops which would normally require splicing due ‘to$he length of the cra.tg,,, -
shall be fabricated in two
gether the butt joint will
The end of each of the two

,. a cross member and ‘ffiamin,g
together at the joint when

sections so that when the sections ‘a.re’butted to-
fall where a cross m.ember.wouldnormakly be il,aceci.
sections to be Iocat.edat the hurt ,joim,tshall ‘have
member added so that all four members will butt
the crate is as.semb.led.

.28
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3.9.2.2 Framing Members.

3.9.2.2.1 .Non-Remountable 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. Remountable Tops. Framing members for remountable 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 ’Naili.ng.At each intersection of members, the’nailing
shall be:in accordance with 3.7.2.2 and Figurq 1. Nailing for plywood, when
used in li&u 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 longitudinal member of one side
CO the upper longitudinal member of thd other side. A nominal 2 by 4 inch
piece placed flat or on edge shall be used. The joist may be nailed in place
when the crate is assembled using three (3) twe”lvepennynails through the mem-
hers of the sides into each end of the joist. ,,

,-, ,,
/

o 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 ,placednear 45 degrees when possible. The side panels shall be of the
following general Styles determined by the height of the crate:... .

Style A: Side panels for crate heights up to and including 48 inches
with 48-3.nchmaximum 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 ❑aximum 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 Lnchea (see Figure 42).

3.9.3.2 Framing Members. The sides shall have framing members of the sizes
shown in Table XIII. If sides are of sufficient length to tequire splicing
of the longitudinal members, they shall be splicedapproximately 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.n
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In addition, for semi-remountable crates with demour~table
having a minimum nominal size of 2-by-3 inches shall be p
each vertical end member of both sides and shall run from
“lowerlongitudinal member of the sides. If the sides are
to require a center longitudinal member, the corner posts
from the upper and lower longitudinal member to each edge
(see Figure 41).

ends, a corner post
aced flat against

.:

the upper to the
of sufficient height
may be cut to run
of the ce’ntermembers

3.9.3.3 “Fabrication Nailing. At each intersection of members nailing shall,!>e
in accordance with 3.7.2,2. In nailing the corner posts to the vertical side
members of semi-remountable 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 E@. (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 ok 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.

0 3.9.4.3 Nailing. Nailing shall be the same as that specified for sides.

3.905 -As’sembling. Assembly of this crate shall be accomplished byenailing or
by a“comb’inationof lag bolting and nailing, depending on whether the crate is
designed to be non-remountable or semi-remountable.

3.9.5.1 Nailing. When the crate La 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 two (2) fivepenny nails where Groups 111 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, th,ey
shall be faatened together with the same size nails specified abovefor the
different wood Groups, and the nails shall be spaced approximately 7 inches
apart.

3.9.5,2 .Boltingfor Semi-Remountable Cratea.

3.9.5.2.1 Attaching Sides to ToP. Sides shall be fastened to the top by meana
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)
thicknesaea of the members being attached.

31

Downloaded from http://www.everyspec.com



MIL-c-25731A(USAF)

3.9;5.2.2 Attaching Ends to Sides, ToP and Bottom. Ends ~hall be attached to
@

the sides by means of lag bolts,placed approximately 16 inches on center ?Iong
the,length of the vertical framing members of the ends. When the crate width
is two feet or underP ends shall be attached to the top and bottom with a lag
bolt ~n the center of the horizontal framing metiberat the top and botktMmOf
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 “cornerbolts in the top and bottom horizontal end members; and
those four (4) to six (6) feet in width shall hstvethree boles. LsIgbolts
shall be 318 inch in diameter and of sufficient length to approximately equal
the sum of the thicknesses of the ❑imbers being atkached.

3.10 Need for Additional Strength. Any point or detail of construction or
materials used in the‘crate shall be strengthened whe”nnecessary to meet the
testing requirements of the materisilsor the handling requirements of &he crate
or its components for the various Ievela of packing for which the crate is
intended.

3.11 Marking. All crqtes shall be marked
aa follows:

3~’11.L,Position Markinq. On each end and
letters, the word “UP” with a 3-inch arrow

in accordance with MIL-STD-129.sind

,,!,,:“, .,
side pan~l shall appearp in 3-inch
pointing to the crate top.

3.11.2 OpeninfzInstructions. On one end and one side in l-inch letters near
the.removable fasteners the words “TO OPENj REMOVE LAG.SCREWS”9 “REUSABLE
CRATE:- DO NOTDESTROY - TO REMOVE PART - lUjMOVESCREWS”, “REMOVABLE END -
REUSABLE ~ND - REUSABLiECONTAINER - DO NOT DESTROY’ or’other necessary phrasing
for opening ‘aparticular type of crate shall appear.

3.~2 Reports and DrawinRs. Reports, drawings and data shall be furnished as
specified, AI1 reports and drayings required in this specification (see 4.4.19
4.4.2.2 and 4.4.3.2) shall be prepa~ed in accordance with MIL-D-1000.

3.13 Government Loaned F’roperty. When the contract or purchase order ;6 pro-
vides~ the Goi?@Fnmentwill loan to ~he contractors upon hia requests e<uipment
tiE‘thetype Eor which the container L8 designed for utw kn final preproducttoxn
testing (see 6:.2).

3.14 Workmanahkp. Workman~hi.pshall be in accordance with detatl requirements
of this $pecj.fkcatLonand shall have no defects.,of Cola$ltructionor d@dgn,”
that wk%E prevent the crate.from performing 618requiire&when tested acc”&ding
io ‘Section4.

4.1 R@sponstbi.lity.for Inspection. Unle6iaotherw$se ipecifted in the contract
or purchase order,,the auppkter is responsible for the performance o-fall
inspection requirements,as specified herein. Except as oEherwise ~pec$fted,,,
~he supplkermay utilize.his awn fac$litiee or any comperc$al %aboratory
accepttibleto,the Gwernrnent. The.Government reserves ths right.ao perfom” any
of the inspections set forth.in the BpecificatLon where @uch tnspectiona are
deemed necessary ‘toassure supplies and servtcea confomm co prescribed r@q,uire-
ments.
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4.2 Sampling.

A (USAF)

4.2.1 Size of Lot. For purposes of sampling, a lot shall consist of all con-
tainers on the contract or orderof the same type or design manufactured from
substantially the same materials and processes for which approval i:sdesired.

4.2;2 Preproduction Test Samples. One container of each design for 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
Fpecified:in 4.4,3 unless otherwise specified by the procuring activity (see
6:2).

4.2.3 Q-uality Conformance Test Sample. Quality conformance”test sampling
shall be in accordance with MIL-STD-105. The inspection level shall ‘beS-1.

...:
4.3;’’Classiflcationof Inspection. The inspection and testing of crate shall’
be classified as follows:

a.‘‘Reproduction Inspection. (See 4.4). ,.

b. Quality Conformance Inspection. (See 4.5).

4.4 Prevroduction Test. Unless otherwise specified by the procuring activity,
preproduction testing shall,be performed at the place of manufacture of the/z...
crate. (See 6.2).

o 4.4.1 Preliminary Reports and DrawinRs. Prior to preproduction tests, the-con-
tractor shall submit to the procuring activity a report in triplicate ahowirtg’
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 P’reproductionTests. The preliminary preproduction testa
shall consist of all the tests described and in sequence listed under 4.6 Test
Methods, with the exception of the shipping test ii 4.6,,7~2.

4.4.2.1 Applicability. 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 Report. 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 copies of assembly prints and parts lists”.
shall accompany the report. Approval of the report shall release the contain-
er for final preproduction teats.
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4.4.3 Final Preproduction Tests. The final preproduction tests (see 4.2.2) o
,

shall consist.o’fall the tests described in sequence listed under 4.6 Test
Methods and when specified, thpy shall include the shipping test (see 6.2 and
4.6.7.2),

4.4.3,1 Applicability. The final preproduction tests are applicable to a
sample cont~iner loaded with live Ioada (see 4.6.%.2) to asaure gbility of the
container.to protect the contents.

4.4.3.2 Test Report. When final prep~oduction tests are conducted at the
contracto~ts pl~nt, the contracto~ shall submit a test report a6 specified in
4.4.2.2 outlining the procedures and results of the tests. Three complete sets
of assembly pfints, including one reproducible set, and three acts of crate @nd
contents installation inistructi.ons(see 3.10) and description of t&me and
motion study (see 3.3.1.6 and 4.6.7) shall accompany the fin?! report.

4.5 Quality conformance inspection shall consist of the following: .,

a. Examination of each crate in acco~dttncewith 4.6,2.

.:
b. Testing of sample cratee selected in 4.2;3 in accordance with.Test,.

Methods described under 4.6.
,,’
4.6 Test Methods. ‘The test con~ainers shall be tested in accordance with the
applicable methods of Federal Teat Standard No. 101~ specified herein.

4.6.1 Test Conditions.
a

4.6.1.1 For the preliminary preproduction’tests, che container shall. ke loaded
wit,han a~propriate dummy load prior to testing, The dummy load shal~”conform
,ins“izeaweight and weigh& distribution to the live load for which the crate is
designed. The structural rigidity at the points where the dummy load will be
gupported in the crate during the various impact and drop teets shall not be
greater than the rigidtty of the actual item which the dummy aimulat,es. Inter-
im ~pproval for production of the container may be gr~nted by the procu~ing
activity upon successful completion of the preliminary tests conducted with an
appropriate dummy load.

4,6.1.2 For the final preppoduction tes~s~ the container shall be lo~,dedwith
thq l,iveload (see 4.6.1.2.1) and de~~gnated acce~s.or$esfox which it.ia.,:<
designed, fully assembled and in a prepared-for-shitimentcondition.’ 4t the
disc+etton of the procuring activity, a dummy loaa with crltic?l ch@r~.ct.eris-
~~cs,$dentical to the live $oad maybe subsc$tuted for ghe Itve load. F&nq~
approval for production of the container shall libwi~hheld until Qh+ final pr&-
prodbct~on test utiliztng Che live load has been sacisfactor?.lycompleted.

.,,
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● 4.6.2.1 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 ❑aterial 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.

I EXAMINE

I
Type

i
Panel Length

Member Size:

.. Struts

● I
I

I Upper
1 (Side or End)

i
i Lower
(Side or End)

DEFECT

Not as specified.

Longer than specified.

Larger than specified.

Smaller than specified.

Not within t 10° tolerance.

Larger than specified.

Smaller than specified.

Larger than specified.

Smaller than specified.

Larger than specified.

Smaller than specified.

Missing when specified.

Not parallel to each other

Less than the full length of
the crate

More than 3 inches from end
of crate

(CONTINUED ON NEX

35

CATEGORY

m

MAJOR- A L MINOR

101 2.5

102 6.5

I
103 / 6.5

104 6.5

105 ~ t,,5
I

I
106 ~ 6.5

I
107 ~ “6.5

108

109

110

——
PAGE)

6.5

6.5

A.9.2

10

202 10

203 10

,,

204 10

,’
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4.6.2.3 (Continued)

skids (ContOd)

Fasteners:

I Nails

Bolts
I

Cleats
(Type V, Class 2)

DEFECT MAJOR
CATE 9RY
~Emr

{

jLumber
i Asiembly Of Crate,

Spaced greater distance 111

apart than specified.

End of skids not chemf@red 1,
as specified.

Size smaller than specified. 112

Size larger than specified.

Distance between nails ‘ 113

greater than specified.

Size smaller than specified. 114

1
Size larger than specified. ,

Required number of bolts / 115

less than specified I
(

6.5

6.5

6.5

6.5

6.5

; 6.5Spacing greater ths* max. ~; 116

Nail spacing greater than 1, li7 ~ 6.5

specified.

?iailsnot clinched.

206

207

208

IQL

10

10

10

Strapping not as specified..~ 119 \ 6.5
i
!: 120 ; 6.5Does not meet the require- ,

ments of MIL-STD-731

1

!
1
“ /

Not aasembled according to 121 6.5 f

applicable Figure for the. ““
I
!

Type crate specified by , :
order.

“1,’

i I
, k
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4.6.3 Air Transportability Tests. As prescribed’”’inMIL-A-8421.

4.6.4 Drop and Impact Tests.. The test container,of the applicable gross
weight and dimensions ‘shallbe subjected to the following drop and impact.testa
for level A and level B protection: ‘

4.6.4.1 Free-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 Impact Tests. Any crate having a groaa weight exceeding 200 pounds
or any dimensions more than 60 inches, closed as for shipment, shall be sub-
jetted 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 te the pendulum
impact test in accordance with Method 212. ,,

?...!’ ,:’ .,

4.6;5 Static Loading Test.

4.6.5.1 Concentrated Load Resistance. The crate shall be tested in accordance
with;~e”thod209, except that a load shall be applied equal to that produced by
a number of like crates, including weight of contents for which designed, when
stacking’a ❑inimum of 20 feet.

.:

4.6.5.2 Distributed Load Resistance. The container shall be teated 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 ❑aintained of the tools required for this work and the
number of manhours consumed (see 4.4.3.2).

4.6.7 Transportation 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 les,sthan 100
feet. The container shall then be deposited, the fingers of the truck placed
between the akids 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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mrrface for a distance of not less than 100 feet. If the Ioad@d contain~r ●-
.:

weighs 2gO00 pounds or less, the forks shall be approximately 36 inches long.
Observations concerning the at’abili.tyof the cont~iner 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 teat shall
bg performed in accordance with method 239, except that inspection shall be
performed by or under the supervision of the procuring activity (s@e 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 Relection and R@-Test. Failure of any crateto conform tg any of the
r~quirements of ‘thisspecification shall be cause for rqjection of the crate.
Crates which have been rejected may be reworked to correct the d~fects and
resubmitted for acceptance. Before resubmitting, full particulars concerning
previous rejection and the action tqken to correct the defects shall be furn-
ished to the”inspector.

4.7. Packing and Marking. Examina~io.nof pqcking and marking for shipment
shall be”madi.for conformance with requirements Of Sect!on 5.

.,

5. PtiPARATION FOR DELIVERY,,,.,.

5.1 Packagin~ and Packing. Unless othe~ise specifiec by the procuring acti-
vity, crates shall be shipped knocked down and packed together in a manner
w’hichwill”insure acceptance by common carrier for safe transportation at the
‘lowestrate tothe point of delivery.

5.2 Marking. Unless otherwise specified by the procuring activ{ty, aliiprnents
of crates shall be marked in accordance w$th MIL-STD-129.

6. Uo’ms.

601 Intended Use. The crates covered in this s“pec$ficationare s~itable for
packing lightweight, bulky airframe parts for ql”ltypes of military sh~~mh,nt<.
‘Eype’1,Class 1; Type 11, Clasa 1; Type I~; Type VI and Type VII, Clasaea 1 and
2 cra~i?sam intended for air shipm~nts or level B, limited rn~l!tarypacking,
and.are suitable for level C! minimum military packing. Type 111 and Type V,
Classek land 2 are intended for level A mi$itaky and level B, limited mtli.tary
packing.

b.

c.

d.

.Titl&l number and d~fteo{ this $pecif~ca~ion’

Typq,and ClsIsaraquired (see 1.2)

Type of equipment to be accommodated by crates

Applic~bLe detailed drawinge

38
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O e.

f.

h.

i.

~.

k:

-.
1.

/—-..

Whether accessory mounting provisions sre to be included.

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

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

Whether final preproduction testing is to be waived (see 4.2.2)

Where preproduction testing is to be performed (see 4.4)

Plywood finish required (see 3.1.2)

Plywood treatinentrequired,(see 3.1.2) ‘,

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

6.3 Air Cargo Loading Considerations. Applicable official publications should
be consulted, such as T.O. 00-85-9 or USAF Specification Bullet;n No. 518 forj
Air Force which depict the cargo compartment and door dimensions of military,
including LOGAIR, aircraft and commercial transport aircraft.

6.4 Classification Cross-Reference.

MIL-C-25731A MIL-C-25731
(USAF) (USAF)

Type I
/

Type I
Type 11 Type 11
Type III Type 111
Type IV
Type V .
Type VI
Type VII

6.5 Plywood Cross-Reference.

,/---’.

●

MIL-C-25139 MIL-C-2501O
(USAF) (USAF)

I 1-

I I-
Type I

. Type 11
Type I
Type 11 1:’

NN-P-515 NN-P-530
(Cancelled) Cs 35 I Ps 1 I Cs 157

Type I

Type II

Type 111

I Grade 3-4
Type I

Grade 3-4
Type 11

I Grade 3-4
Type 111

Standard Int.
with Ext. Glue

Standard Int.

Standard Int.

Grade C-C
Exterior

Grade C-D
Interior

Grade C-D
Interior
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a. Pl~ood comparable to C18SS 2 fowrly specified in NN-P-515.? ~..

b. ~hen plywood comparable to,Class 2,fo~merly sp~cified +n NN-E?-515,ia
kequi.red’,treatm@nt oi~p!wbod wi~h wo~d preservative: water-r~pel-
len~, conforming to TT-W-572, ‘Mustbe ~pecified $n the contract or
okder (see 6.2). ‘,Plywoodof”higfierg?radis~~d,q~ality +s ~v~ilab~e
under commercia~ and pro~uc~ sten~~rds%’outlin~din ~hp prec~ding
chart; howkver~

,.,,
thbse higher gradeq, etc., must be ~pecifi.edif””~e-.,,~!, ..,,,. ,.

quited.
,:. .,

,!,

“Reviewer.:,

Aig Force 10,, 80, 84, 85

Air ~orce 69,:

Project No..81~5-FOO,?.,,-

.
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Type V Class 1
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Detail of Top for Type V Class 1 Outer Crates
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Crate Ventilation
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o 10. SCOPE

10.1 This appendix covers detailed instructions for constructions of Types I,
II, 111, IV, V, VI and VII cratea and suggested methods for blocking, bracing
and’cushioning items within Type8 1, 11, 111, 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, .8ha11 form a psrt of this speci-
fication:

.
SPECIFICATIONS

Military

MIL-B-121
,,

,.

STANDARDS

Military

MIL-STD-L186

. ?(). .BLOCKINGAND BRACING
r. ,..
{’

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 ❑inimum
(ofweight 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 part8 are: (a) to support the part from beneath, (b) to hold the
part down, (c) to prevent edgewise movement, or (d) to prevent sidewisemove-
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 TYpe8. The following typea 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 casea, such as where the part is bolted
directly to the end or ba8e where brackets are used, one type may serve to
accomplish two or ❑ore of the above functions. In other cases, a combination
of two or more types may be required to accomplish one of these functions. The
types cited are intended to Berve as guides in the blocking and bracing of con-
trol surface8. Certain irregular items may require modifications of these
types.

30.2.1 SuPvort Blockin&.

-.

0 43
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30.2.1.1 Crate Base. The simplest method of supporting JJpart is to place it o
directly on the crate base. This method can be used only when the bottom edge
is generally “flat and sturdy enough to support the weight of the item. Thi~
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, p~ywood panels or solid wood blocks may be attached to the base and
spaced so 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 cleata. (See Figure 43.) In some inataaa-
cesv support cleats may also $erve aa end-thrust blocking.

30.2.1.4 Saddles. Saddles consist of wooden members of beve%ed 2-by-2 inches,
or Iarge,rjpie,ceswhich 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 Che beveled
edges,w$II depend upon che contour of the edge of the part to be placed in the
saddle. Saddles serve to prevent sidewise ❑ovement as well as to support the
item. They are especially suitable for parts which have rounded edges (~eading
edges) and are relatively light in weight. They do no~ provide as much protec-
tion.to the Parr aa do cradles (30.2.1.5). Two saddles will”usual%y be neckS-
sary and should be ‘placedat or near the quarter poin~s. The length of each
saddle often depends upon the spacing of the structural member of the item.

30.2,.1.5Cradles. Cradles are used in the same manner and for the same pur-
pose.aa are saddles. Cradles are more difficult to build, but they provide
more bea:ringsurfaces and, therefore, more protection to the part. They are
used to support heavier parts or parts whose leading edges require more protec-
~ion than that provided by saddles.

30.2.1.5.1 Slat Cradles. Slat cradles consist of two or more supportscjoined
togetheq w,%ththin wood slats as shown in Figure 45. These supports a,remade
of solid wood,or solid wood faced with plywood to prevent splitting. contlx,iri3

sirecut in t,hesupports,LO match ‘Gherounded edge of timapart9 wit~ allowance
made for thickness of slats and cushioning. Cradles may.also.be made from
“solidwood sections. A convenient method of fabrication is to Iamina&e “sec-
tions OE beveled 2-inch lumber to form the desired contour a.sshown iriFigure
45. “

30.2;1.6 Mackets. Many aircra~t parta have cleviaes, arms’$peats or,o~her
rig~clattaching members that may be used ‘cosuspend the part in the crate..
Pa,rts,~uch as wings, dorsal fins and rudder% may often be bolltedlto the.end of
the crate. Other items, such a.awing-tip$~ may be bolted to the base. ~rn
still oth?r caaeas it may be neck8aary to construct bracketa ef wood or steel
(an”gleiron, chanpel iron, bar steel) that can be bolted to &he part and

... .

attached to the.base? sides m ends,por to cleats or blocks insereedlfo~ this
~urpoaee Th$s type of blocking,usually.serves more than ma purpoaw, SJuchas
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support and thrust blocking, or support, holddown and thrust blocking. Some
examples,of this type of blocking are shown in Figure 46.

,,,,.
,,

30.2.2 Holddown Blocking.

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”‘maybe 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
(trai’ling)edge of the part, that are placed over thepart and attached to the’
side struts of the crate. (See Figure 47.) Because the 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 ❑ore protection than that provided by yokes, yoke panels may be used to,
hold the part down. These consist of two plywood panels (1/4 to 3/8 inch thic~
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 pu’l”ledtogether and bolted at the top (see Figure 48). Some tyFe of cleat
arrangement is usually employed to prevent sidewise movement of the top of the
panels. Two sets of yoke panels are often .required unless this metho,dis used
in connection with some ocher method.

30.2.2.4,Inverted Saddles. Saddles (30.2.1.4) may be inverted and used @s
holddown braces (see Figure 49) for parts that have sturdy trailing edges and
longitudinal structural members close enough to the traj.lingedge 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 ,meansof cleats. ~~

30.2.2.5 Steel StrappinR. Steel straps may be used to tie the parts to the
crate base, particularly when the part rests flat on the base. Pap’er-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 endwiae 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 flapa and ailerons which have
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flat, thickened end8, may be blocked by cleats attach&d to the side struts so .0
that they fit tightly against khe 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 h&ld
in position by plywood panels notched to fit over their ends (see Figure50).

30.2.3.3 Thrust Blocks. If the part has a large opening or slot in its lead-
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 khe slots or bear:against the projecting members so as to prevent
endwiae mov&ment.

30.2.3.4 Steel Strapping. 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.

~OY2.4.1 Side Braces. Sidewise ’movement is usually prevented by either the
support blocking or the holddown blocking, or both. If ‘not,simple side biaces
which”bear against the sides of the part may Iy&attached to the side struts.

30.3 Demountabilit~. ~s in both the inner and outer crates, the blocking and
bracing should be designed so that,by removal of screws or bolts, the p,a;tcan
b$ ,f,reed,from the inner crate, l%is may mean that a holddown yoke or,b+Kac,e
must’be fastened with screws or bolts so that the removal of end thru’st”blocks,
.to,get~erwith the ends of the open ciate, may be sufficient ttirelease thti
part. In all cases, however, the designer should keep the number of dernount-
ai?lemembers to a mj.~timumand yet.have a ati~fic+.entnumber for easy removal of o
‘the p~rt.

40. CUSHIONING

40.1 ‘General. The primary functions of cushioning material”when used in the
packaging of aircraft control surfaces axe: (a) to protect the chin akin sur-
faces against abkasion at the points of con-tactwith the blticking,and (b) to
di.stributxithe stresses and pressure created by rough handling during shipment.

40.2 ~_q-terials.The materials used for this purpose are genertillysupplied in
+he@& fofm, ~ften with a paper bicking which may stirvtito add strength to the
cushioning as well as facilitate the application. This backing material should
have the non-corrosive properties described in MIL-B-121 if it is in dik~ct
contace with the surface of the item. Cushioning rnat~ri~lagenerally tisedin
this specific application may include felt materials and cellulosic matdrials,
such aa wadding, wood fiber felt and cokton. ,,.. ,,<.
.,

40L3’:,Type and l?hickneas. The type and thickness of the cushioning to be u“sed’
for v~rious.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 Itigicalto
assume tli~ta light part wi~h a I.srgesupport area would require a Iow-density
cush~oning rna,teria.l.The qualification tests serve somewhat as a check in the
proper selection of ctitihioning.Where compression has been too great bectiuse
of an”inadeq’~atecushioned area, or because of a %ow-denstty materizil,the part
ta often loose. This should be corrected in the redesign.
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4,1
—— —

.orgreater
b“~

ASSEMBLY NAILING
(OPEN CRATES)

/---/,

,—

FABIZ1i3ATi0N NAI~INC

NOTE: 1. All widths nominal.
2. Use similar nailingpatternewhen boards cross at angles

other than 90 degrees.
3. Two nails shallnot be placed in one grain lineof thesame

board croaalng.
,.

I?IGUltE L - NAI~G PATTERNS
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TOP VIEW

(511 J< 6!, 6,1 61,

* b-
..u 3

SPLIGII FOR 3x3 Or 4x4 SISID

EDGE VIEW

FACE VIEW

SPLICE FOR 1“ A4EMBER

,0

TOP VIEW
I 1(31, I

SIDE VIEW

SPLICE FOR LAMINATED S.KIDS
(2-2X4’S)

I?IGURE Z - SPLICIPJG OF MEMBERS
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● +jp~ /4” ad-bearing floorboards
when reauiredr

u

____________ ___ 1

u / ‘

---- ___ ____ ---

,ql’$+= 1/4”gpac~ r I/4” plywood A-T: T-_ ----- —_. —--— ————- ---- -..

5dnails

1/4”

BASE

F=-=-l

I ~~ ,Fillerfor sheathing

MIL-c-2573M(USAF)

2x2 Skids
(Half-bevel
each end)

In
‘ ““~ ~c,a~~ ~, ~ai, ,0 frame

Top, side & end sheathing

(u
“~,~ Members (6d nails)

FIGURE 3 - TYPIz I CILkTE AIDE AND BASIZ
,’----
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use 2X2 Ifubbing fstri 5
Efor grins loads over 25 #--7

TO 24”

PLAI’J
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Tdd for heights 48” max. 1=42” max.
over 4811
(=cePt class ‘O;$#to ; ~a$oye

Sheathing
f (Class 2)

1-5/8

Depth of base J“ 1x2 filler)(class2)
Add 1-1/2” for rubbing strip

STYLE A SIDE

●

r

Maximum

4b.1-5/t3° ! ‘pacing :

48,,- loads to 1, 000#
42” - loads over 1,000#fihe4+hi

Depth of base ~ (class2)
Add 1-1/2” for rubbing strip

SITYLE B SIDE

b)

,.

,y--..,

FIGURE 5 - TYPE IICRATE - SIDES
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H

1-5/8” I/4“ plywood l-5j81f

r I
3/8” plywood

i II

Use fullpl wood ends

7 ~: p rl for class 1 crates T~ [-[p” ,, ~2,,
~ -,.

.1.1
II ~:111 I I
II II II
II
1 Ill

II ~Required pieces:Y WI
II
II ,. J_

2“- Heights to 48”
3- Over 48” to 84” 2x3 stru%

# “
4 - over 84(@ I I

7
-3/4”

II II 2x2 - loads to 1,000#
‘1 II
II

2x3 - loads over 1,000{II
I 1=-- I I
;:” 1,

!.J 1
+ p/4°

kL;~~~;~d
II
II 1;

ThicknessII
$ !,—+-’!

‘ IL

of base
NAILROW END II I

II,—-. I__; plywood

1-5/8’:

II
-4

IMEDIUM END

For class 1 crates
-over 42” Wide - add
2x4 center 6trUt

use intermediate 1x6
cross pieces and extra
diagonals When crate
heightis over 48”

\

\

Over 24” tO 48”
{

I
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,-----

@

3/4”
1

24’tmax.
d

I
l-T----

/
I
I
I

L

~~ Thickness of M Use fullplywood ‘top
end plywood for class 2 crates

T
up to 24”

-i

... , .’ NARROW TOP

Reinf.joist- Space same as
3/4” 2x3 at center

1 of balance ~ ,- [t~::~:::ttsfor
fihe

T

ing

Over 24” to

1.-. --

+w=zi-to 1,ooo#~f

\ ! “]~---

2x3 to 1,000#
1x6 over 1,000# 2x4 over 1,000#

WIDE TOP

48,,

FIGURE 7- TYPE IICRATE - TOPS
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ASSIIh4BLY FOR STYLE ~ SIDES

Y
~Side to End

Space lag s’ciews 12’’-14” 0. C.

ASSEMBLY FOR STYLE A SIDES

?FICiUEtlI8 - TYPE 11CUTE - ASSEMBLY

●“-

.
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,----

,,---

0

.

k
36” 0. C. (max)

-i
1 l-i-l r-

D d4 I *O 1*

‘1-20d nail /

(clinch) I I
Stringer

i *

,0- I pot ,0

~
~. 1.

Cross Skid

al l“.,
I 1 r

Place 1-314°

L1-1/811 Load-bearing floor

hole in each
sectionor not
less than one
in each corner
of crate

3/8” P1 wood
Y(Use 1 4“ Plyw.

when loadbearhig
floor boards are
used. )

3/8” bol-~boards when req’d.
IIII

W’
45° half-bevel

Note:
2x3

,

/---

●

,
2x4

Cross skids and stringers:
Loads to 500# lengthtO“10 ft

,.

Cross skids and stringers:
All other conditions.

FIGURE 9 -.TYPE IIICRATE - BASE

55

Downloaded from http://www.everyspec.com



MIL-C-25731A(USAF)
Vents - 4-3/4”
holes sloped to drain

3/4”
vent
hole

2411 2411

1- .+ ~
JoistSpacer out. Alt~rnate panels,——

‘Max. f311 Nail to plywood both sides

6..?>6 ? 9..- 0!4” ‘.* O’”?. 11”” “ ‘: IF-==+

1 x 6 lower frame member —..—....—— - .—

--L Ecjualto
thlckness of

,,Z tap framing
I see detail

~ 314”

F~>o spacer
requ~red

/
1x4 block for
vent holes

/

sIDE

L 3/4”
I

I
-1

1’1 Thick Joi&tSpacers,

b.
1~5/8’t

e
‘,-.. ‘-- T

\‘>, 3-5/8”

L!
holes J

I!!F

(Joist 2x4 on ,edge

Upper frame
member”

OVER 60”

TO 60” WIDTH To 96” WIDTH

DETAIL OF SIDE PANELS
FOR VARIOUS CRATE WIDTHS

OVER 96” WIDTH

I?ICURF 10 - TYPE IEICRATE - SIDES

56 0 ,,

Downloaded from http://www.everyspec.com



24It ?4 It

Max ~ Max ,

.

,,----
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I
.;44L.---——. .-.-,-,-:

0

0
u
o

6

0

0

/1x4 strut
#

1X4

~3/8° F

joints

/
{lfAford
,---— --

ling at
nt
—.——-

1 x 6 lower frame member

“END

FIGURE 11 - TYPE III CRATE - ENDS

,.
MIL-C-25?31A(USAF)

-J_
12qualto
thickness of
top framing
or joists.

Ends to be
heightof
sides plus
1-5/8-

To fit bevel of

cross skids
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24”

3/8”-

Use caulkingcompound” TT-C-5981

\
fabrication- allplywood joints *

(I?abricitebefore assembly)

~3/81t MEDIUM TOP

(Nailed together at a~sembly )
G

.— .- “4- 11 T’
II i
II I

IIIIIl. .
I 1- 1 I
I , .Use cauli(ng compoq

-598]) ; :

11: 1!
( I
I I

I

I

WIDE TOP
‘ (Nailed together at asoembly)

INSIDE .VIEWS
FIGUR.E 12 - TYPE IIICRATE - TOE?S

. ,.

—
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NOTE:
MIL-c-25731A(USAF)

/---

●

, --

●

1. TOPS to 601’ wide

.Frame members and plywood
fabricatedbefore assembly

2. Tops over 60” wide
a. Joistsplaced and nailed
b. Plywood placed and nailed

(cleatend jointswhen. required,
before assembly)

● II

6d nails, 6“ O. C.
(Allwidth tops)

.
. . at each joist

. .
.

● .
;

*.

,

i~

.
●

SIDE TO BASE
,

5/16’tx 3“ lag screws●

● 16”0. C. (Max. )
b .

#

, x

#
E

b
~ TO SIDE

.
●

b
10” nails. 12” 00 . , ,~

SIDE TO END
6a nails,6“ O. C.

END TO BASE J
5/16”x 3“ lag screws

16”0. C. (Max)

FIGURE 13- TYPE 111CRATE - ASS;MBLY
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(Air Shipment)

“’o:
.-

‘,
i“ , ~

,.
,,

,,.

$“”’.,,),)”;
\ \! ,

.ce

o

,,’,

,“

FIGtn’iE 1’4-TYPICAL TWO-WAY CIUTIC
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,,“-”

●

,F.

Use 1/2” drain holes where required

~{~~q :~,

NARROW - to 12” width

_I[&N3 “

od

INTERMEDIATE - 12” tO 24” width

WID$f - 24” to 36” width

Dimensions in inches

Note: See Table for top and baee requirements.

FIGURE 15- BASE DESIGN FOR TYPE IV INNEE CRATE
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11
1 ...

~hiCkn@ss of Ictngitudinal
xnae~b&rof tip to be flush
for nar rOW and ihtermed~ate

( Pro,videfof runners
when re~UiT@~

USE

a. Length up to 12 feet,.
b. I-leightup to 40 inchek
c. Weight of part up to 100 pomds,.
d.. Fhember eize - all 1 x 4’s

Dimensions in “inches,unless otherwise spec’i.fied

FIGUILi 16- STY LaEA SND?Z“F(XRTYJPE .n?INNER CIRATk
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~,.,

Thickness of

1“

longitudinal
member of top.
To be flush for

/-;l’--l-\--\/ ●
narrow and
intermediate tops

.
Up to 48 feet

r

\

7

/-.

●

Try for even number of panels. (
Space strutsevenly.

Provide for runners
when required

USE

a. Length - up to 48 feet

: b. Height - up to 60 inches

c. Weight of part - up to 2, 000 pounds

w eight Member size
Length of part ?J her tram B

, ~ .. ~. fr%p~; ~nem~~~ members
] Incheq ILess than Less than Inches

20 feet 200 pounds 1X4 1X4
Over Over
O feet 200 ~ounda h 1x6 1X4

Dimensions in inches unless otherwise speclfled.

,,-.
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4----
1. ~1
1. .1

\ Thickness of longitudinal member
of top. To be flush for narrow and
intermediate crates.

L up ta Qle.et \

=~er frame member

/
Provide for

Try for even number of panels. runners
Space strutsevenly. when ~equired

us E
a.. Leng~h - up to 48 feet

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

I I 1

Dbnemiom i.uainche?a,udeaa otherwitia f3pecified

.,
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.:.
,r-

....-.

●

\ .1 . /
4* ‘;:1 “::”/.

● I , r.;~
,’. .

intermediate toDs
A

.

Up to 48 feet
* +

Panel /.. Upper frame
member

71 I I T- .- .- .-

\ I I 1 A
-1

_
‘Lower frame m~mber,.

Provide for

!’

-t-

l-.ne*~/
when required

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

Weight of Member size

Length Part
Horizontal

Brace L
pper & Lower Other rame
rame members mem ers

I
Less than Less than ~ -.nc es nc es Inches

20 feet 200 pounds 1x6 1X4 1 X4

Over Over
20 feet .200 pounds 1x6 1x6 1X4

4

Dimensions in inches, unless otherwise specified.

FIGURE 19- STYLE D SIDE FOR TYPE IV INNER CRATE
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\.. lo. l
\
/.

of top to be flush for narrow and
intermediate tops

when required

Space struts evenly

us:E

a. Length - up to 48 feet
b. Height - Over 80 inches through 144 inches”
c. kVetghtof part - up to 2,000 pounds

..
Weight m e“rnb

Length, of part

Less than Less than Inches ~

20 feet 200 pounds: 1x6 1X4 1X4
C)ver
20 feet

Ov
2OOe;ounds i 1x6 1x6 ,,, ,,~.,x4 ‘,

.-

Dimensions in inches, unless otherwise sp&cifi@d

FIGURE 20 - STY LED-1 SIDE FOR TY’PE IV MINE”S ~~~~
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,,
A. Single Diagonals

L-c-25731A(USAF)

A 5il
I ,, .! , ?

B. Steeply sloped
upper “frame member

-...

●
C. StyleD side adapted to large, open

crate with slopingtop

Suggested designes for odd-shaped”items. TJseshallbe as
outlinedfor “~pes B“to D-[, use Figures 17 ..o20.

FIGURE 21 - ARRANGEMENT OF FIWME MEMBERS FOR TYPE Iv
INNER CRATE SPECIAL SIDES

.,----

0
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“o ~
l=Jg---+~—.

INTERMEDIATE END

1’
(12” to 24”)

a Use l/4-inch plywood panel.
z Size -h

crate width by one-half
u crate height.

yN.0

.

Inside width
F of crate 7

1 1I:(U
., u u H

Dimensions in inches.

WIDE END
(24” to 36”)

All members are 1x4. Space
intermediate members no greater
than twice the width of the crate.

strutof s de

,,

FIGURE 22 - ENDS FOR ‘1’YPEIV IFJNER CRATE

●“68

Downloaded from http://www.everyspec.com



,/--

●

08

MIL-C-25731A(USAF)

w

Note: Key numbers refer to
requirements in Table VII

Dimensions ininchea.

FIGURE 23 - ASSEMBLY OF TYPE IV INNER CIUTE
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Thickness of plywood of
end plus lower frame

If

member. Add thickness
of fasteningmember’ Plyw r

for remountable endq

~,,1~” #it / I

\ 5° bevel

1.

2.

3..
4.

PJailrubbing strips to skids with 12 penny nails staggered in 2
rows and spaced 12 inches in each row.

Nail plywood to skids using 5 penny mails for l/4-inch plywood

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

All nails cement coated or etched.

Bevel ends of skids when rubbing stripe are nbt tiequired.

13raina e

\

o

‘llubb,ingstripwhen specified

Diqmnsions in inc~es.

for sling
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MIL-C-25731A(USAF)

2x2 fastening member

T

hen required for fully
remountable crate

End strut

2411 .2411 “1’ 2411

1-

[[

:z
$

~

1x4 at

er of

nce for
frame member grab hook

reinfor cing

Note: Use full length 2 x 2 fastening members when crate is

fully remountable. See .Figure 28 for nailing pattern.
Partial panels may be placed at the center or at each

end.

Plywood Member size.
Wt~$h of

.~e~iftum Maximur 7

Thickness‘nd and
er

“!iof p rt length
jointstrut struts

L 4

Inches Inches Inches Inches “Pounds Feet

Through 12 1/4 ‘“1X4 1X2 100 12
Over 12
Through 24 3/8 I’X4 1X4 2,000 48

. . Dimensions in inches, unless otherwise specified.

FIGURE 25 - TOP DESIGN (UP TO 24” WIDTH) FOR TYPE V CLASS I
OUTER CRATE
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h41L-C-25731A(USAF)

Interrn~diatestrut

/

2x2 fasttming membe
End strut

I
when required for
fullv demountabl’e

IT“ d e‘ember/ L&,:%:$ crat’~

~hickness of
plywood. of / / +G2iess

Note:

of

/

&dd 1x4 at upper frame
c e’nter of member of side

‘Thicknees of balance for
plywood of wide grab hook

reinforcing
(2x4 for loads
over 1,,000 po~ds)

Use 2x2 fastening members over side members when crate is
fullv remountable. See Figure ~@ for nailing pattern. Partial.
panels may be placed at the center or at each end.

!.

Width of Plywood Member size

top
Sd

thickness End strut ht~~r~;diat
,.,, Melm;er

Inches ‘Inches InChes Inches Inches
&~i
through 30 3/8 1X4 1X4 ‘1X4

,,Over 30
3/8 1X4 1,x6 ,, 1X4

“Dirnen&iohsin inches.

FIGURE 26 - ~O@ D~SIGN (24” THROUGH 3’6” W~DTH) FOR TYPE V

CLASS. t’ou’T~E c~’TE .. ~~ .,

72
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c.

MIL-C-25731A(USAF)

,,

—!, —,— -, ~,__ ,__ +._=L_ —,~ L-
-—

--i‘ f .T ’ , _ J ,_ : ,L,T ‘ + , - ~‘F”!-t‘“.; 17if–r ~ -–<–r
, :,,1~,,,\ ,“ ‘\. ,’ ‘\ \ r t ‘,,<\ “:

\
rame

+/, \ 3}4’ \ ,,,
\ \, member

“‘,
l\ ‘“\ ‘!,‘, \‘r,~,,. ““ ‘\ :’,,“;.\;, ,‘ .

, ,. ,.‘,’. /Plywood

-J+. IML

Nail through plywood.
Clinch nailsa minimum of 1/4-inch on frame members.
Double nailat plywood joints.

Dimensions in inches.

,

FIGURE 27 - FABRICATION NAILING - PLYWOOD TO FRAME MEMBERS
-FOR TYPE V CLASS I OUTER CRATE

73
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MIL-C-25731A(USAF)

Thickness of

side frame
member _,

Thickness of top
[ frame member

— Thickness
of plywood
side

.

+lush,>
.,

When nailing fastening members to the end:

a. Nail through the plywood, the fram~ rhember, and the

fastening member, and clinch the nail 1 /4-inch.
1! a ~tit in a staggered pattern.

b. Space the nails 6 p

Dimensions in inches

,.

,,

. . ,. FIGURE 28 - FAS TE~I.FIGBAEBABEFC3 FO~ 13EFAOUFJTABLE ENDS
TYPE’ ~ CIASS 1 OUTER .CM,TE.,.. ”

74
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MIL-C-25731A(USAF)

Thickness of top

24,1 :

1:
la I

.71

frame member - to
2411 2411 be flushfor crates

,- Up to 24” wide
I I

1

1 w

Upper frame member +
-1

I !1/ 1“, 1’1i I/i; ‘. i 1“}1I 1

‘ Lower frame membek ! ‘ f, < 1
, \ \ \ \ \

L
Thickness of strut ~ Face grain t Thickness of skid

of end panel direction plus flooring (less
1 /4” when rubbing

—

strips are not used)

No horizontaljointsallowed in plywood.

,/-. .

●

All plywood shallbe 3/8 inch thickexcept that 1/4 inch
plywood may be used for crates with lengthsto 12 feet
widths to”12 inches, heightsto 30 inches~ and When weight
of part is less than 100 pounds.

All frame members shallbe lx4~s except when the crate
,,

lengthis over 40 feetor the weight of part iS over 1,000.
pounds - then upper frame member is 1x6 in size.

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

(see tops).

Dimensions in inches.

I?IGURE 29 - STYLE A SIDE FOR TYPE V CLASS 1 OUTER CRATES

,n 75
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MIL-c-z5731A(tJsAr)

Thickness of top frame
rmember - to be flushfor

2411 !- 2411 1+
2411

i
crates up to 24” wide,

r
[ Thickness of strut ‘Face grain ~’l?hicknessof skid
of end pan@l direction plus flooring(less

1/4” “when rubbing
stfipsare not used)

All frame members - 1 x 4

All plywood - 3/6 ‘-inch thick

Partial panels may be placed

at the center or at each end

(see tops).

ilimensions in inches;
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m - Thickness of side plywood
plus.upper frame member

.,

I \

F ~~
?

lush Top/“

upper frame member

SIDE

/ -.

TOP

strut

Note:

MIL-C-25731A(USAF)

Plywood and upper’
frame member of side
flushwhen tops are
less than 24” wide.

TOP AND SIDE DESIGN - For cratesup to 24” wide

C-2 Or E-1 liner

(PI?P-B-1055) 4!’wide -
apply fullwidth
Of tOD _

Plywood

Top strut ~

WATERPROOFING OF TOP AT
PLY WOOD JOINT

Dimensions in inches.

,/-----’

FIGURE 31 - DETAIN OF TOP FOR TYPE V CLASS 1 OUTER CRATE
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MIL-C-25731A(USAF)

lJpper frame
member —

Thickness
of side

plywood

sheathin~

Face grain

direction A

‘Low er

Thickness of frame

r member of top

Flush
member

Plywood thickness same as sides

“o

See Table IX forsize of members

Dimensions in inches.

F’lCURE 32 - END DESIGN FOR TYPE V CLASS 1 OU’I’ER CMT’ES
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or
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I
—

-1” m~n.

n.

l“: ‘7

P‘plywood
metal baffl

1.

2.

3.

MIL-C-25731A(USAF)

,.

{

1/4” or
318” w~re
mesh

\

\

--h
Sectior ,A—

Use 1 square “inchof ventilation,area in each end

for” every 15 cubic feet of crate volume.

Use a minimum of 3 square inches or four l-inch

holes, in each end.

For small crates, use l-inch diameter holes

spaced 2-1/2” O.C.

Dimensions in inches.

FIGURE 33 - CRATE VENTILATION

79
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MIL-C-25731A(USAF~

Top over

.
TOP to “*“

o

see.Table
use No. 1,,
Uae No. 9
IJb-oNo. 9

X. for key no. , nail sizes, etc.

through 8. for nailed crate.
10 for demountabla end.

through 12 for fully remountable crate.

I)iwensions in inche~

,,

FIGURE 34- ASSEWiLY OF TYPE v CLASS 1 OUTER CRATE
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..Thmqhgh

qdgd, cleat d

,,..-

0

l&$+zii’ L3/4

MIL-C-25731A(USAF)

2-3i4
t%iir”

Il/4’hclinch

.’

,.

,.

Plywood Joint

P&)BRICATION

Dimen~ons tn inthern.

FIGURE 35- FABRICATION AND MEMBER ARRANGEMENT OF
CLEATED-PLYWOOD CRATE TYPE V CLASS 2 OUTER CRATE
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MIL-G-25731A(USAF)

o
L---a

Notes:
4!1/2”

a. Wood Group I and IIuse 9d

r“ nailand for IIIand IV use

T314,,
7d nail.

b. Ifspecifiednailsplitscleat,
use next smaller size.

c. For remountable ends use
screws spaced 8“ 0. C.

m

ASSEMBLY (Nails )

(l?F-
Sta

N-10

ate

1 tension
3 gauge wire

Dimensions in inches.

STRAPPING

●

,FIGURE 36 - ASSEMBLY AND STRJWHPJG OF CLEATED -F$LYW(2QD
CRATE ‘X’Ypl?V CL&jS 2
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MIL-C-25731A(USAF)

.

FIGURE 37 -TYPE VI CRATE
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MIL-C-25731A(USAF)

STYLE A

,.

FIGURE 42 - TY~~ VII CRATES - SIDES
r

88

STYLE F

STYLE C
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MIL-C-25731A(USAF)

(Also serves as

‘Plywood support panel

FIGURE 43-

,---=

o

(Supportedby cleats)

end-thrust block)

CLEATS AND SUPPORT PANl?Is (SUPPORTING A
HORIZONTAL STABILIZER)

89
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MIL-C-25731A(USAF)

‘4B

,,

SADDLE MEMBERS ON
PLYWOOD BASE

(May be supported by cleats
attached to struts)

@

Cleat

,,

FIGURE 44. - SAD,DLE SUPPORTS ‘
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MIL-C-25731A(USAF)

SOLID CRADLE
(Bevel edges of

inch lumber )

prevent splitting)

‘f

wood support

SLAT CRADLE

2-

-Strut

, use

ort
center.

solid,

FIGURE 45 - CRADLES

91.-.
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~ 11

.
,,
.,, .,,4,, .,
,.,# :, ,.

,, #, ,.,, ,,4, 4. ,,, ,,! !,,, ,,,, ,., ;:,, ..:. ,,
:. :.

,,
1 ., ,. .,, !, ., I

Angle Iron Attaching

~ “-
Bracket Glevis.. .— .-

Beveled cleat ‘R~ner,.

BRACKET - USEK) ASkSUPPORT, HOLD-DOWN AND
THRUST BLOCKING

.,

‘Side strut

BRACKET - STABILIZER BRACKET USED AS SUPPORT
~~13 HOLD-DOWIV “

FIGURE 46- BRACKET AT TACHFAEN TS

a

O ,’
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✍✍

strut

yoke

FIGURE 47- HOLD-DOWN YOKE

@
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M$+J-c.25731A(usAF)

f’ revent sidewise

movement )

1-neat (plywood)

t

Yoke panel
(plywoo@)

Cleat ~

Fill@r cleat’

Yoke panel

Anchor cleat“+/ \ ~

.>.

●,.

,,
,,

,.
,.

FIGURE 48 - YOKE ~A~EL

94 0
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fitruts

kevel to fitedge of part

I) HOLD-DOWN BIL+CE WITH CR06S CLEATS

4,

Attach
aide ~t

HOLD-DOWN BMCE WITH LONGITUDINAL CG~

FIGURE 49- INVERTED SADDLE, HOLD-DOWN BRACE
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K o-
/l

END-TH~UST CLEAT - QNE., ,.

.-
V

,,
. .-
\,?

.

,. ,

THRUST CLEAT - FTTS ITWQ SLOT’ @J LEAPING EDGE OF,PA!R~. ..
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