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J 1. SCOPE

for use by all Departments and Agencies

1.1 Scope. This specification covers requirements for two types and two
classes of sheathed crates each of which may have two styles of bases~
The crates are designed for net loads not exceeding 30~000 pounds and to
withstand the most severe overseas shipping and storage conditions.

1.2 Classification. Crates shall be Of the following types, classes,
and sty=s, as specified (see 6.2):

Type I .
Type 11- -
Class 1 -
Class 2 -
Style a -
Style b -

Nailed
Bolted
Lumber sheathed
Plywood sheathed
Skid base
Sill base

!??SC8115

*
Beneficial comments (recommendations,additions, delettons~ and any
pertinent data which may be of use in imprwing this document should be
addressed to: US Army Mobility Equipment Research and Development
Command$ ATTN: DRDME-DS, ,?ortBelvoir, VA 22060 by using the self-
addressed StandardizationDocument Improvement Proposal OD Form 1426) ‘

‘* pearingnat the end of thiS”docmaenb o)?’bjI*E*.
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I 2* APPLICABLE DOCUMENTS

- Bolt$ (Screw), Lag.
- Bolts Finned Neck, Key Head, Machine,
Ribbed Neck$ Square Necks Tee Head.

- Nail, Brads, Staples and Spikes, Wire,
Cut and Wrought.

- Nut$ Squares HexagGn, Cap$ Slotteds
Castellated~ Clinch$ Knurled and Welding.

- Washer, Metal, Flat (Plain).
- Plywood~ Flat Panel.
- Strapping, Steel, and Seals.
- Roofing Felts Asphalt Prepareds
Smooth Surfaced.

- Barrier Materials. Waterproofed
Flexible.

2.1 Issu&”of ’docRu@nts. The following documents of the issue in
effect on date of invitation for bids or request for proposal> form a
part of this specification to the extent specified herein:

SPECIFICATIONS

FEDERAL

FF-B-561
FF-B-584

FF-N-105

)?F-N-836

FF-w-92
NN-P-530
QQ-S-781
SS-R-501

PPP-B-1055

STANDARDS

MILITARY

MIIFSTD-105

MIL-STD-129
MIGSTD-731

MIL-STD-1188

MILA3TD-1363

1.

‘8

- Sampling Procedures and Tables for
Inspection by Attributes.

- Marking for Shipment and Storage.
- Quality of Wood Members for Containers
and Pallets.

- Commercial Packaging of Supplies and
EquipmentO

- Measurement of Wood Moisture Content.

2

●

Downloaded from http://www.everyspec.com



MIL-C-104B

(Copies of specifications and standards required by contractors in
connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.)

2.2’ Other”publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for pro-
posal shall apply.

U. S. DEPARTMENT OF COMMERCE

Product Standard
Ps 1

Ps 51

Softwood Plywood, Constructionand
Industrial.
Hardwood and Decorative Plywood.

(Application for copies shouldbe addressed to the Superintendent of
Documents, U. S. Government Printing Office, Washington, D.C. 20402.)

3. REQUIREMENTS

3.1 Description. The various types, classes, and styles of crates shall
be as specified herein and as shown in figures 1 through 33.

●
3.2 First”article (preproductionm6del). When specified (see 6.2), the

contractor shall furnish one complete crate for examination within the time
fra~ specified (see 6.2), to prove that his production methods will produce
crates that comply with the requirements of this specification. Examination
shall be as specified.in Section 4 and shall be subject to surveillance and
approval by the Covemment (see 6.3).

3.3 General requirements.

3,3.1 Loading of crates. When crates are furnished as filled containers,
the extent of disassenibly of the contents, and the anchoring, blocking and
bracing, and application of lifting straps shall be in accordance with the
appendix to this specification.
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3.3.2 Weight limitations. The gross weight of crates shall not exceed
20~000 pounds~ whenever possible. When this limitation is not practical,
gross weight of crates with skid type bases (Style a) may go to 30,000
pounds.

3.3.3 Dimension ’limitatiofis.The exterior dimensions of the crate shall
not exceed the following limitations~ unless specified (see 6.2), for overseas
shipment for which dimensions of the International Loading Gauge shall
apply~ figure 39.

Length --------- 30 feet
Width -----—-- 9 feet
Height --------- 10 feet

3.3.4 ‘Interior’clearance.
allowed between the item and
of the crate. Fragile iteqw
Protected with clearances of

A clearance of not less than 1 inch shall be
the closest member of the sides, ends$ and top
or items within floating bag barriers shall be
not less than 2 inches. Additional clearances.

may be provided for shock mounted items. Protruding parts at the top may
be allowed to extend between joists; spacing of joists may be adjusted
slightly to accommodateprojections.

3.3.5 Material. Material shall be as specified herein. Materials not
specified shall be selected by the contractor and shall be subject to all
provisions of this specification (see 6.7).

3.3.5.1 Lumber. Lumber components shall conform to,the quality and
structural classification requirements of MII+TD-731. Sizes of all lumber
specified herein shall be nominal as specified in MIESTD-731, and shall
be the minimum acceptable sizes for lumber”ctnnponents.

3.3.5.2 Plywood. Plywood shall conform-to NN-P-530, Group A or B.
Softwood pl+ood (Group B) shall comply with PS-1, Grade C-D interior
with exterior glue. Hardwood plywood (Group A) shall comply with PS-51,
Grade 3-4,

3.3*5.3
conform to

3.3.5.4

Type I.

Nails ”arid”sfaples.Nails and staples shall be steel and shall
FF-N-105.

Bolts,‘nuts;and washers. Bolts shall conform to FF-B-584,
Type 1, Class 1, Style A. Nuts shall conform to FF-N-836, Type I or II,
Style 1 or 4. Washers shall conform to FF-W-92, Type A, Grade Is Class A.

3.3.5.4.1 Lag bolts. Lag bolts shall conform to FI’-B-561,Type 1,
Grade B.
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● 3.3.5,5 Strapping. Strapping shall conform to QQ-S-781, Class 1,
Type I, II, or IV as applicable. Strapping shall be finish A or B, as
specified herein.

3.3.5.6 Barrier material. Barrier material, for crate liners, shall
conform to PPP-B-1055, class as appropriate for crate liners.

3.3.5.7 “Roofing”felt. Roofing felt for crate tops shall conform to
SS-R-501, 45-pound minimum weight.

. 3.3.6 Construction.

3.3.6.1 “Nailtigprocedure. Nails used shall be sinkers, coolers,
.. corkers,or common. Nail sizes specified for the fabrication of the

various crates are based on Groups I and II woods. When Group III
or IV woods are used, nail sizes may be one penny size smaller than those
specified. The patterns to be used for the nailing of two flat pieces
of lumber shall conform to the details shown in figure 1 or as specified
herein. Unless otherwise specified herein, the following requirements shall
determine size, placement, and quantity of nails:

(a)

(’b)

(c)

(d)

(e)

(f)

All adjacent crate members shall be securely fastened to each
other, either directly or by means of the covering.
All nails that are not to be clinched shall be cement
coated.
Nails shall be driven through the thinner member into the
thicker member wherever possible.
Nails for fastening plywood to fraudng shall be clinched
at least 1/4 inch. Heads of nails shall always be on the
plywood side.
When the flat faces of pieces of lumber are nailed together
and the combined thickness is 3 inches or less (except for
top joists and covering material), nails shall be long
enough to pass through both thicknesses and shall be
clinched not less than 1/4 inch or more than 3/8 inch.
When the flat faces of pieces of lumber are nailed
together and the combined thickness is more than 3
inches or when the flat face of one or more pieces
is nailed to the edge or end face of another, nails
shall not be clinched. The portion of the nail in

the thicker piece shall be not less than 2 times the
length of the nail in the thinner piece for tenpenny
nails and smaller, and not less than 1-1/2 inches for
twelvepenny nails and larger.

,!-
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(8)

-.\

(j)

When splitting occurs with the use of
the nails shall be slightly blunted.

diamond-point
When blunting

nailss
does

not prevent the splittings holes slightly smaller thsn
the diameter of the nail shall be drilled for each nail.
Nails shall be driven so that neither the head nor the
point,projects above the surface of the wood. Occasional
over-driving will be permitted~ but nails shall not be
over-driven more than one-eighth the thickness of the
piece holding the head.
Nails shall be positioned not less than the thickness
of the piece from the end nor less than one-half ‘the
thickness of the piece from the side edge of the
lumber whenever possible. Nails driven into the side
edge of lumber shall be centered on the side edge.
Nails securing plywood sheathing to frame members shall
be spaced as shown in figure 32. Machine driven nails having
a definite head may be used for securing plywood sheathing
providing they meet size requirements specified herein.

3.3.6.2 Stapling, Staples may be used to fasten sheathing to frame
metiers; they shall not be used for fabrication of bases, fastening of
framing-members to each other, or for assembly of c.ra,teslStaples shall
have crowns of not less than 3/8 inch wide and shall have a wire diameter
of not less than 0.062 inch (16 gage). Straight leg staples shall be long
enough to provide a minimum l/4-inch clinch; divergent point staples
shall be not less than 1 inch long. Spacing of staples shall be the same o

.. as for nails specified herein. Staples shall always be driven from the
plywood side.

3.3.6.3 Bolt application. Holes shall be prebored to receive carriage
bolts and shall be the exactdiameter of the bolt. The lead holes for lag
bolts shall be the same diametei as the shank, even though the threaded
portion may have a greater diameter than the shank$ and shall be as shown
in table 1.

6
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TABLE 1. LaQ ‘boltlead “hole“sizes.

I

r
●

.

$. .

Diameter of
Threaded Portion

of Lag Bolt

(inch)

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

Diameter of L(
Groups Is 11,
and III Woods

3/16
1/4
1/4
3/8
3/8
1/2

I

.dHole
Group IV
Woods

(inch)

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

Lag bolts shall be placed by being turned in their holes the full length
of the bolt and shall not be driven in with a hammer or by any similar
means. If for any reason the thread in the wood is stripped when the lag
bolts are placed~ the Iagbolt shall be removed and placed in a new hole
near the old Dosition. A flat washer shall be used under the head of each

are in clusters in lumber sheathed crates. Single holes
baffles shall be sloped at 45 degrees to drain outward.
shall be cut in any frame member.

7

drilled without
No holes or slots

Iagbolt and ~nder the nut of each carriage bolt.
the thread of the carriage bolt projecting beyond
with a suitable metal primer or similar material.

3.3*6.4 splices. Splices and butt joints made
of long crates shall be as shown in figure 2.

After the nut is placed, .....
the nut shall be painted “

in frame members and skids

3.3.6.5 Inspection doors. When specified (see 6.2), one or more
inspection or access doors shall be protided. Doors shall be of the size
and in the location specified by the procuring agency and will be used for
interim inspection or servicing of contents. Doors shall be built without
cutting the frame members and shall be hinged at the top and fastened by
lag screws at the sides and bottom as shown in figure 22. Cleats and
stops shall be made of 1 inch material. Do,grsshall be made of the same
type and thickness material used for sheathing. Holes shall be provided
through the door and an adjacent frame member for a seal wire and lead
seal bearing the inspectors* stamp. When hinges with exposed screws are
used, the hinge side of the door shall also be sealed.

3.3.6.6 Ventilation. All crates shall be provided with ventilating
‘holesor slots which shall be located at each end or at ends and sides of
lumber and plywood sheathed crates, or around the perimeter of plywood and
lumber sheathed crates. These ventilating holes or slots shall be located
immediately below the top frame member and be provided with a baffle as
shown in figure 21 when slots are used in plywood sheathed crates or when holes
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3.3.6.6.1” Classl crates. Class 1 crates shall be provided with
ventilating holes, 3/4 inch in diameter. The crate line’rshall be removed
from the ventilating area and all splinters and chips shall be removed
from the holes.

3.3.6.6.1.1 End”vmtilation. Ventilating holes shall be provided in
each end in one or more clusters$ placed near the upper frame menibers,
provided with a baffle, and spaced 2 inches on center as shown in figure
21. In small crates, holes may be located so that diagonals or struts
can be utilized in part for cleats. In crates over 10 feet in length,
the ventilating holes shall be divided equally between the sides and ends
with a baffle provided for each group of holes. The clusters of holes
shall be located as near the midpoint of the side and end as practical.
The number of holes shall comply with table II.

TABLE II. Ventilation hole requirements.

., Ltier-sheatlied“crates 7
I Perimeter

volume of
crate

(cu. ft.)

o-1oo
100-150
150-200
200-400
400-600
600-800
800-1,000
1,000-1,200
1,200 and

Ovex

End ventilation ventilation
minimum (alternate)
number Total minimum

of 3/4 inch number of 3/4
diameter holes inch diameter
required in each holes required
end (place in around perimeter
clusters and (space evenly
use baffle) and slope to

I drairkout)
3 6
4 8
5 10
9 18
14 27
18 36
22 44
27 54
33 66

—.
wood-sheathed crates

Area required
in each end

(Use baffle
and screen)

(sq. in.)
7

10
14
27
40
52
66
80
100

Note: In large crates, where a large ventilating area is required, two
or more slots or clusters of.holes may be used in each panel.

8
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3.3.6.6.1.2”Perimeter”ventilation. As an alternate to end ventilation,
the 3,/4-inchventilating holes may be spaced evenly around the perimeter
of th’ecrate just under the top frame member and drilled at a 45 degree
angle~to drain outward. l%e total number of holes shall comply with
table II.

3.3.6.6.2 Class 2 crates. Class 2 crates shall be provided with a
horizontal slot in each end. The ventilation slots shall be provided with
baffles and screens as shown in figure 21. The required ventilating area
shall comply with table II. In crates over 10 feet in length, the ventila
tion area shall be divided equally between the sides and ends of the crate
with baffle and screen provided for each ventilating area. The ventilating
area shall be placed as near the midpoints of the sides and ends as practical.
In small crates, 3/4-inch-diameter holes may be substituted for the slots in
the proportion of two holes for each square inch of required area.

3.4 Class 1 crates. Class 1 crates may be either bolted or nailed.
Bolted crates shall be so designed that the major components of base,
sides, ends, and top may be assembled to each other with lag bolts in
order that the crate can be readily disassembled and, if desired,
reassembled without major damage to the parts. Nailed crates are assembled
with nails and straps, are not easily dernuntable, and because of prob-
able damage during disassembly, are not generally reused. When specified
(see 6.2), a combinationof top, side, and end panels maybe fabricated
and assenibledto each other as specified for nailed crates, and the unit
fastened to the base as specified for bolted crates.

3.4.1 Bases. Bases shall be designed to support the weight of the
crated article only when the sides and ends are fastened in place
(see 6.6).

3.4.1.1 “Style a“(skid-type). Style a bases shall consist of longitudinal
skids and rubbing strips, headers, load bearing floorboards, and flooring as
shown on figures 4 and 5. Details of construction shall be the same for bolted
and nailed crates.

3.4.1.1.1 Skids. Any species of wood except Group I shall be used
for skids. Skids shall be spaced no farther apart than 48 inches, center
to center, across the width of the base. Minimum sizes shall be as
shown in table III. When either the length or net load exceed the maximum
shown, the next larger skid shall be used.

9
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Maximum
net Maximum length
1oad of crate
(lb.) (ft.)

I

300 16
1,000 12
2,000 1 20
10,000 32
30,000 20

I

1/
~j For nailed crates only.

Nominal size
of skids

(in.)

1/
2 x 4 (flat)l~
2 x 4 (flat)- 2/
3 x 3 or 3 x 4 (flaE)-
4X4
4 x 6 (On edge)

“ For crates with 2-inch-thick lower frame members or 2-inch end struts.

When necessary, skids may be spliced or laminated according to the details
shown in figure 2 or 39 but the use of 2- by 4-inch skids shall be Mmited
to such lengths that no splicing would be required. Wherever possible
splices shall be made not more than one-third of the length of the base
from the ends of the skid and the splice locations alternated in adjacent
skids. To prevent splitting~ all skids shall have a carriage bolt placed
crosswise and 2 to 3 inches back from each end of the skid as shown in
figures 4 and 24. Bolt sizes shall comply with table IV.

3.4.1.1.2 Rtibbirig’strip”fdrskids. Rubbing strips of 3-inch-thick
lumber the same width as the skids shall be attached to the skids with
two staggered rows of sixteenpenny nails spaced 12 inches apart in each
row. The strips shall be beveled full depth at an angle of 45 degrees
at sling and forklift-truck openings. Openings in the rubbing strips
for forklift-truck access shall be 12 inches in length, 28 inches center to
centerP and positioned to straddle the center of balance of the loaded
crate. Sling openings not less than 4 inches in length, and preferably
8 inches~ shall be provided at the ends of the rubbing strip where
permitted by the length of the crate and by the location of the forklift-
truck accesk openings. No center pieces of the rubbing strips shall be
~less than 16 inches in length. Qm crates 5 feet and less in Iengtho
the forklift openings shall be ofitted; end sling openings shall be not
less than 6 inches long and shall serve as both forklift and sling openivgs.

3.4.1.1.3 Headers. Headers shall be placed at each end of the base and
shall be bolted to each skid with one carriage bolt. Sizes of headers and
bolts shall be as shown in table IV.
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TABLE IV. Required header’sizes tideattiage bolt $izes.

Skid size
(in.)

2x4

3x3
3x4

4x4
4x6

71

Header Size
(in.)

Zx&/

3x3

4X4

~1 For nailed crates only in width to 48 inches.
crates, use 3 x 3.

Bolt Diameter
(in.)

3/8

3/8

1/2

For wider crates or bolted

Headers shall be of a single piece and not built up to two or more pieces
to meet the dimension requirements. Headers shall be placed atop the
plywood when plywood flooring is used. Headers shall be placed a distance
back from the ends of the skids equal to the thickness of the end sheathing.
The ends of the headers shall be notched for bases floored with lumber;
ends of headers for plywood floored bases shall be set back from the outside
edges of the outer skids (see figures 4 and 5). The notched and set back—— ._,
distances shall be equal to the thickness of the lower frame members of
the sides.

3.4.1.1.4 Forklift members. The forkliftimembers shall consist of the
header and two members of equal size, spaced 20 and 40 inches (on center)
from each end of the skids and bolted as shown in figure 4. Where the
form of the item to be crated makes it impractical to use these members,
or when crates are short or narrow, 2-inch-thick lumber shall be used in
the 42-inch end areas as shown in figure 5. When 2-inch lumber’is used
in the forklift area and intermediate skids are reqtired became of the
width of the base, the 2-inch forklift members shall be bolted to the
intermediate skids. Forklift members shall be notched or set back as
specified for headers in 3,4.1.1,3.

3.4.1.1.5 Load-bearing floorboards. Load-bearing floorboards shall be
placed where the concentrated loads of the contents occur. The cross
section shall be determined from table X. The forklift members and any
1- or 2-inch flooring may be considered as load bearing within Iiudts
of their assigned values. The ends of load-bearing floor boards shall be
notched or set back from the edge of the base in the same manner as
described for headers as specified in 3.4.1.1.3 (see figures 4 and 5).

u
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Loadbearing floorboards 4 inches wide shall be bolted to each skid with
one carriage bolt and load-bearing floorboards over 4 inches wide shall
be bolted to each skid with two carriage bolts and the intermediate skid
where one is requi<ed. Bolt diameters shall be the same as specified
in 3.4.1.1.3 for co’~respondingskid sizes.,.,.,...

3.4.1.1.6 ‘Lumber’flooring. Lumber floorboards shall be neither less
than 1 inch ttick nor less than 4 inches wide, and shall be placed at
right angles to the skids. Boards shall be spaced 1/4 inch apart for
drainage and the ends placed flush with the outside face of the skids.
When a large area of the base is floored with 2-inch-thick lumber$ the
use of filler strips 2 inches wide shall be used along each side over the
thinner flooring to equal the thickness of the 2-inch flooring as shown
in figure 5. The filler strips shall be nailed to the flooring with two
staggered rowsof sixpemy nails spaced 10 inches apart. Nailing of
floorboards to skids shall be as shown on figure 1 and as specified in
3.3.6.1.

304.1.1.7”“Plywood”flooring. Plywood 3/8 inch in thickness, may be
used in place of l-inch lumber flooring as shown in figures 4 and 5,
but not as load-bearing floorboards. Plywood flooring shall be laid flush
with the outer edges of the skids and with the face grain perpendicular
to the skid length. Headers and load-bearing floorboards shall be placed
on top of the plywood and bolted to the skids after the plywood has been
nailed in place. Plywood flooring shall be nailed to each skid with two
rows of sevenpenny nails, staggered and spaced 6 inches apart in each
row. A spacing of 1/4 inch shall be allowed between sheets of plywood
for drainage. When 1/3 to 1/2 the area of the base is floored with 2-
inch boards, the plywood flooring shall be used only between these
areas. Filler strips shall be nailed over the plywood as shown on figure

1 5, with nailing as specified in 3.4.1.1.6.

3.4.1.1.8 Drainage. A drainage hole, 1/2 inch in diameter, shall be
drilled adjacent to each header or load bearing member in each outer
edge of each plywood floored section of the base (a “section” being a portion
of the base in which water might be trapped) (figures 4 and 5). Care
shall be taken to locate the holes so that the holes will not be covered
when the contents,are placed on the base of the crate.

3.4.1.2 Style b “(sill-type). Style b bases shall be constructed as shown
in figure 6. The load contained on Style b bases shall always be
transmitted to the side sills by means of intermediate sills or by the
article itself.

12
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shall be ~aminated as shown in figure 3, when
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the side sills shall be
of the same size as side sills.
shown in figure 6. sills
necessary.

‘3.4.1.22 Iritefmedfit&sills~d”ldad-bearixig”headers. Intermediate

isills sha 1 be applied crosswise of the base. The size of intermediate
sills shakl be determined from table XII. The weight used to deternthe
the size pf an intermediate sill shall be that amount of the load actually
supported by that sill. Load-bearing headers shall be of the same size
as inter~diate sills. Load-bearing headers and intermediate sills will
not be rqquired when all of the load is supported by the side sills.
Load-bearing headers shall be attached at their ends to intermediate
sills and intermediate sills shall be attached at their ends to side sills
by a combination of nailing and the use of metal strap hangers fabricated
from 1-1/4 inches wide by 0.035 inch thick nail-on strappings as shown in
figure 7.

3.4.1.2.3 Bridgirkg. Intermediate sills shall be bridged at the ends
with 1 inch lumber and at intervals along the span not exceeding 4 feet
with 2-inch lumber of the same depth as the intermediate sills (see
figure 6).

3.4.1.2.4 Bottom sheathing. Style b bases shall be sheathed on the
bottom with lumber securely nailed to the bottom surface of the sills
at right angles to the direction of the side sills. Boards shall be
4 to 10 inches wide and of not less than l-inch material for spans of
less than 30 inchesbetween longitudinal members and of not less than
2-inch material for spans of 30 inches or more. Bottom sheathing shall
be flush~with the outside face of all side and end sills and be spaced
1/4 inch apart for drainage. One-inch boards shall be nailed with eight-
penny nails, 2-inch boards with twelvepenny nails, and nailing shall be
as shown on figure 1.

3.4.1.2.5 Rubbing strips. Style b bases shall have rubbing strips
of 3-inch thick material, the width of which shall be not less than 4
inches. The rubbing strips shall always be applied lengthwise of the
base and positioned under each longitudinal member. When reqtired~
intermediate rubbing strips of the S- size are located so that the
clear distance between rubbing strips does not exceed 36 inches. Other
requirements shall be as specified in 3.4.1.1.2.

13
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3.4.2’“Tops. Tops shall be double sheathed qnd shall be either (a)
narrow$ up to 54 inches inclusive wide; (b) intermediates over 54
inches ‘butnot over 60 inches wide; or (c) tide$ over 60 but not over
120 inches wide. The l/4-inch plywood$ shall have the face grain
parallel to the width of the top and shall be flush with the outside
edges of the frame and shall be joined over joists or frame members.
Roofing felt or polyethylene film, not less than 4 m%ls thick$ shall
be applied over the plywood with a 4-inch minimum overlap at joints.
A non-hardening caulk or mastic shall be applied in the overlap area.
Top sheathing boards not less than 4-inches wide. shall be applied
over the plywood and waterproofing barrier and shall overlap the edges
and ends.of the top framfng by a distance eq-1 tO the thickn@~s Qf
side or ends sheathing less 1/8 inch. Headers joining the joists
together shall be 1 inch by the depth of the joists for intermediate
and wide tops.

3.4.2.1 Narrow’tops. Narrow tops shall be framed on 2- x 4-4nch
members in figure 8.” Top sheathing boards shall be applfed parallel
tQ the width of the top and shall be of single pieces. At plywood
~oints on the inside of the top, 2- x 3-inch pieces shall be used as
shown in figure 8.

3.4.2.2 ?ntermedititetops. Intermediate tops shall be framed on
2-inch joisLs placed flat and headers 1 inch by the thickness of the
joists.- TPE tip sheathing boards shall be placed parallel to the length
of the top (see figure 9)0 ldhenthe crate length is over 10 feet, end a
joints will be perdtted in top sheathing boards. All joints shall
be made over joists~ two joints shall not be adjacent to each other.
and not more than one-third of the joints shall be made over any one
jOisto

3.4.2.3 Wide tops. Wide tops shall be constructed similar to
intermediate tops except that the wide tops shall be frlinedin joists
and headers placed on edge as shown in figure 10.

3.4.2.4”“~iihhkltiOtl’Ii&d~i3if& Fabrication nailing of tops shall be
as shown on figures 11 and 12. All p@wood menbers shall be nailed on
at least three edges.

3.4.2.5 “Grabho~kreinfor&itigjoists far”lifting crates. When no
joists are used or when a joist does not coincide with the center of
ishnce, a reinforcing joist shall be placed at the center of balance
to distribute the load when the crate is lifted with a single set of grab-
hoo?cs. Reinforcing joists shall conform to the requirements of table V.
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Size”of single
reinforcing Gross loads not

jOist exceeding
(in.) (lb.)

2x4
2x4
2x4
2X4
4x4
4x4
4x4

1,000
2,000
*OO
5,000
10,000
15,000
22,000

Length of joist.
not exceeding

(in.)

72
-60
48
36
96
72
60

When the gross loads exceed 22,000 pounds or where the width exceeds 96
inches for any load over 10,000 pounds, two 4- by 4-inch joists shall
be used; one placed approximately 2 to 3 feet each way from the center
of balance, for the use of two sets of grabhooks.

3.4.2.6 Laxithiatiofi’df’joists. ~en two members are to be nailed
together for joists and are 1 and 2 inches thick, respectively, they
shall be nailed with sevenpenny nails with the nailheads in the thinner
piece. When both members are 2 inches thick, ’twelvepennynails shall
be used. Nails shall be staggered in two rows at least 1 inch from the
edges~ and shall be 18 inches apart in the rows.

3.4.2.7 Altetmite’plywoad sheathed”top. For tops not exceeding
96 inches wide, single sheathing of l/2-inch-thick plywood may be used
in lieu of the dotile sheathed top. Face grain of the plywood shall be
parallel with the width of the top. Framing menibersand joists shall
be as specified for double sheathed tops. When joists do not ’coincide
with plywood joints, a joint cover.of 1- x 4-3nch lumber shall be used
on the inside of the top. A waterproof barrier shall be applied between
the plywood and the framing. The barrier shall be polyethylene as ~~
spec$fied in 3.4.2 or crate liner conforming to PPP-B-I055; application
shall be as specified in 3.4.2.

3.4.3 Sides.

3.4.3.1 “Niu&ber”axidtype of panels. Sides shall be constructed as
shown in figures 13914s and 15. In crates with Style b bases~ the
sheathing of sides and ends shall reach below the lower horizontal frame
member a distance equal to the depth of the sills plus floor thickness~
less 1/8 inch. The types of side panels shall vary with the inside
crate height as specified in table VI.
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I TABLE VI. Side’ptiel types - class 1 crates.

Inside height
of crate ~pe of Reference

(in.) panel figure No.

Over 24 to 60 A 13
Over 60 to 108 B 14
Over 108 to 144 c 15 ~

I
The number of panels for each full length side shall!be computed by
dividing the inside crate length by the inside height, and using
the nearest whole number.

3.4.3.2 “Membersdecti~n. The sizes of the upper and lower frame
menibers,struts, and diagonals shall be determined from tables XIII to
XXII except as otherwise specified. Loads referred to in the tables are
the net loads and the dimensions are the inside measurements of the
crate. The member sizes shall be based on Group 11 woods. If the exact
size of the crate is not given in the tables, member sizes for the crate
of the next greater length and width, and the next smaller height shall
be used, ,-..,, .,,,,,‘:.....
3.4.3.2.1 Upper and’lower”frame rneti’ers.Except where vertical joist ●

supports are required, upper frame members for crates over 54 inches wide
shall always be 2 inches thick and a minimum of 2 by 4 inches in size.
Splicing of upper or lower frame members shall be done over or under
a strut and shall be as shown in figure 2.

3.4.3.2.2 “Vertical”struts. Vertical struts shall be continuous from
the lower frame member to the upper franc member and the diagonal and
horizontal braces shall be cut in between. The end struts shall be as
shown in table VIII.

TABLE VII. Etidstrtit”requiraments.

Nominal size of end struts

Bolted Nailed
Net load crate crate

(lb:) (in.) (in● )

1,000 or under 2x4 2x4
Over 1,000 but 3x3 2x4
under 53000
5,000 aridover 4X4 2x4
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● 3.4.3.2.3 Horizontal braces. Horizontal braces for Types B and C
panels (figures 14 and 15) shall be the same thickness as the struts and
4 inches wide.

3.4.3.2.4 Diagonals. Size of diagonals shall be as specified in the
member selection tables XIII to XXCI and shall be located as shown in
figures 13, 14, and 15. When frame members are 1 inch thick, gusset
plates shall be cut from l/4-inch plywood and shall be 12 inches minimum,
in the shortest dimension. The corners shall coincide with the center
line of the diagonals as shown in figure 16.

3.4.3.2.5 “Joistsupports. The upper frame members shall serve as
supports for tops. When crates are 6 feet wide and 12 feet high or
8 ~~et wide and-10 feet high (tables XIII to XXII) and when the struts are
1 inch thick, vertical joist supports shall be provided as shown in figure
16. These shall consist of 2- by 4-inch members placed on and nailed to
the frame members of the side and extending under each interior joist
to the floor.

3.4.3.3 Liners. A crate liner shall be applied between the sheathing
and frame members of sides and ends of all lumber-sheathed crates and-
shall conform to the crate liners specified in PPP-B-1055. The paper
shall be placed horizontally as unrolled, with a 4-inch minimum shingle lap
applied for proper drainage and shall cover the entire framed area.

● Vertical joints, when required, shall have a ~nimum 4-inch lap ~d sh~l
be located at a vertical member.

3.4.3.4 Sheathing. Sheathing for the side and end panels of crates
shall be applied vertically, shall extend to the bottom of the skids on
side psnels and to the tops of skids on the end panels of skid type base
crates. Sheathing shall extend to the bottomof sills on sill-type
base crates. Sheathing shall be either tongue-and-groove or square and
shall be 1 inch thick. At least one side of all boards shall be dressed
and the dressed side placed outward. No board shall be less than 4 inches
in width. End boards shall be not less than 6 inches wide and preferably
wider. No more than 10 percent of the boards (not more than one out of
10 boards) shall be of the minimum width, nor shall the narrow boards be
adjacent to each other. Short boards, not less than 2 feet in length, may
be used under the following conditions (figure 17); (1) boards shall
be cut at right angles, (2) the center of a short sheathing board shall
be at the approximate center of the width of a diagonal and shall have
full coverage by the diagonal, or shall be joined on a horizontal member,
(3) at least every second board and all end boards shall be full length,
and (4) nailing shall be as shown in figure 17.
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3.4.305 I?abrieation’riailitig.Nails securing sheathing to framing ●
up to and including 2-inch thickness shall be driven through the sheathing
aid shall be of su=h length as to permit a minimum of l/4-inch clinch on the
framing. For nailing sheathing to horizontal and diagonal frame memOers
4 to 6 inches wide, three rows of nails shall be used. There shall be a
minimum of three nails per crossing in sheathing boards 4 to 6 inches wide
and a minimum of four nails in wider boards (figure 17). Foz nailing
sheathing to horizontal and diagonal frame members over 6 inches wideO
four rows of nails shall be used. There shall be a minimum of four nails
per crossing in sheathing boards 4 to 8 inches wide and a minimum of
five nails in wider boards (figure 17). For nailing sheathing to struts 4
to 6 inchee wides two rows of nails shall be used. The nails shall be
spaced apprmshnately 8 inches apart in each row and staggered. For wider
StrUtS use three rows of nails. !l! henailsshall be spaced approximately
12 inches apart and staggered (figure 17). Nail spacing at vertical butt
joints shall beas shown in figure 17. Gusset plates shall be secured with
sevenpenny nails driven through and clinched on the sheathing. Nailing
shall be as shown in figure 16. Vertical joist supports shall be secured
with two tenpenny nails at each horizontal frame member crossing and one
tenpenny nail at each diagonal crossing as shown in figure 16. Where

vertical joists coincide with struts~ there shall be two rows of nails on
30-inch centers.

3.4.3.6 Lag sdrew reinforcing strap for ”bolted”trat@s.. Reinforcing
strap shall be used on side and end panels of all remountable crates as
shown in figures 13~ 149 15~ and 18. Galvanized steel straps punched
or drilled. 1-”1/4inches by 0.035 inch for 3/8 inch lag screws~ and 2
inches by 0.050 inch for 1/2 and 5/8 inch lag screws, shall be nailed to
the inner face of the sheathing between the,lower edge of the bottom frame
member and the bottom of the sheathing as shown in figure 18. The strap
shall be located tb coincide with the center of the skid or.header and shall
be nailed on maximum 2-inch centers to the sheathing with clout or similar
nails. Nails shall be clinched at least 3/8 inch.

3.4.4” Ends. End types and size of menibersfor ends in crates over
30 inches wide shall be determined in a manner similar to the sides~
except that in all cases the thickness of the upper and lower frame
members shall be the same as the struts specified in table XIII to XXII.
The metier arrangement shall conformto the details shown ififigure 1,9.
For ,cratesless than 30 inches wide$ single diagonals only are required and
all frame members shall be 1 by 4 inches in size as shown in figure 20.

3.4.5 Assembly ”(Class1 crates).

3.4.5.1’ Bolted”crate.

3.4.5.1.1 General. Type II (bolted) crates shallbe assembled with
Iag bolts (see 3.3~5.4). Lead holes shall be used for lag bolts.
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o
3.4.5.1.2”‘Fastening”sides‘to”base. The sides shall be secured to the

skids with lag bolts. For 3- by 3-inch or 3- by 4-inch skids~ 3/8 inch
diameter by 3-inch long lag bolts shall be used; for 4- by 4-inch skids,
1/2 inch diameterby 4-inch long lag bolts shall be used; and for 4-
by 6-inch skids, 5/8 inch diameter by 4-inch long lag bolts shall be
used. The number of lag bolts shall be as specified in table XXIII. One-
half the number shall be used on each side and the spacing shall be
uniform along the skid. Maximum spacing shall be 16 inches for 3/8-
inch lag bolts and 20 inches for l/2-inch lag bolts. Lead holes shall
conform to 3.3.6.3 in size and shall be drilled in line with and

G through the center of the metal reinforcing strap as well as through the
sheathing and into the skid. Assembly and placement details shall be as
shown on figures 23 and 24.

3.4.5.1.3 Fastening sides ’to’top. Lag bolts, 3/8 inch diameter by
3-1/2 fnches long, shall be used to fasten the sides to the top. These
Iag bolts shall be placed so that there is one in the end of each joist
at the approximate center (figure 25). For tops without joists, lag
bolts shall be placed at the approximate center of the side frame member
of the top and spaced no greater than 24 inches apart.

3.4.5.1.4 Fasteniri~’wds ’to”tdp;”sides;arid”base. Lag bolts for
fastening ends to tops shall be 3/8 inch in diameter by 2-1/2 inches long.
Lag bolts for fastening ends to sides shall be 3/8 inch diameter by

,0
3-1/2 inches long. Placement and other assembly details shall be as
shown in figures 23 and 25. Lag bolts for fastening ends to base shall
be the same size as specified in 3.4.5.1.2. Location and spacing shall be
as shown in figures 23 and 24. Lead holes shall be centered on the

reinforcing strap.

3.4.5.2 Nailed’crate.

3.4.5.2.1”’Gerkeral.&pe I crates shallbe assembled with nails and
metal straps. General rules for crate assembly shall be as shown in table
=IV and figures 26 and 27.

3.4.5.2.2”“Fastefiixig”sid&~d ends to base. Sides and ends shall be
nailed to the skids and headers with cement-coated nails (fiwre 26).
Two rows of nails shall be used for 2- by 4-inch, 3- by 3-in~h, 3- by
4-inch, and 4- by 4-inch skids or headers and three rows of nails for
4- by 6-inch skids or headers and for Style b bases. The number of
nails required for the perimeter of the crate shall be as shown in
table XXV, and based on the gross load. Nail spacing shall be no
greater than 6 inches in each row, and no less than two nails shall
be used in each sheathfng board.

19
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3.4.5.2.3 Fasteaing ends to sides’atid”sides’to”ends. The end panels
shall be nailed to the side panels with twentypenny cement-coated nails---
spaced 12 inches apart as shown in table X=V and figure 26. The nails shall
pass through the sheathing and the edge struts of the ends into the edge
of the corner struts of the sides. Predrilling shall be used for these
nails to prevent splitting and the bit for drilling shall be approximately
75 percent of the diameter of the nail shank. The edge sheathing boards
of the side psnels shall be nailed to the edge struts of the ends with
eightpenny cement-coated nails spaced 6 to 8 inches apart (figure 26).

3.4.5.2.4’“Fastening’topto sides ’and ends. Tops shall be fastened to
sides and ends with corner reinforcing straps and tensioned straps with
anchor plates as shown in figure 27. Corner straps shall be of such length “
as to allow nailing into framing of sides and ends.

3.4.5.3 Strapping. Strapping shall be used as shown in figure 27 on all
bolted crates with net loads over 3,000 pounds and for all nailed crates.
Tensioned metal strapping and comer straps shall conform to QQ-S-781,
Class 1, ‘&pe I or 11, finish A, not less than 3/4 inch wide by 0.028 inch
thick. Corner strapping shall be prepunched or drilled. In addition, on
crates with Style b bases~ comer reinforcing straps shall be applied at the
bottom comers as shown in figure 28. Nails shallbe 1-1/4- to l-1/2-inch
galvanized roofing nails. A minimumaf three nails shall be used for each
strap leg and strapping shall be located so that nailing is in a frame
membere

3.5 Class ’2”crates. Class 2 crates shall be Types I or 11 as specified
and shall have the same use limitations as described for lumber-sheathed crates
in 3.4.

3.5.1 Bases. The construction of bases shall conform to bases of Class 1
crates asmfied in 3.4.1. Details of construction shall be as shown in
figures 4, 5, 6, and 7.

3.5.2 TOPS* The construction of tops for Class 2 crates is identical to
that described for Class 1 tops in 3.4.2. Details of construction shall
be as shown in figures 89 9S 10, 11, and 12.

3.5.3 ‘Sfdes.

3.5.3.1 “Numberand’type of panels. Types of panels for various heights
and corresponding illustrative figure numbers shall be as shown in table VIII.
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TABLE VIII, Side pael typ~ - cl~s 2 crates.

Inside height of crate .~pe of panel Figure No.

Cin.)

I

Over 24 to 60 A 29
Over ,60to 96 B 30

i Over 96 to 144 c 31

. Type B panels include one horizontal brace and Type C panels have two
horizontal braces. These shall be located so as to equally divide the space
between upper and lower frame members. For all types of side panels, struts
shall be spaced 24 inches on centers except at one or both ends so that 48-inch-
wide”pl~ood can be utilized with a minimum of waste. Sides shall be con-
structed as shown in figuxes 29? 30~ and 310 In crates with Style b bases~
the shea~hing of sides and ends shall reach below the horizontal frame member
a distande equal to the depth of the sills,

3.5.3,2 Member ”selection. The s~des of the upper and lower frame members
and struts shall be determined from tables XIII to XXII? except as otherwise

●
specified. Loads referred to in the tables shall be the net loads and the
dimensions shall be the inside measurements of the crate. The member sizes
shall be based on Group II woodsQ If the exact size of the crate is not
given in the tables~ member sizes for the crate of the next greater length
snd width? and the next smaller h+ght~ shall be used.

3.5,3.2.1” Upper’*d hwer”fr-e’ d@nlbers. The requirements for”the upper
and lower frame members shall comply with those described for lumber-
sheathed side panels in 3.4.3.2,1 and listed by size in tables XIII to xxll~

3.5,3.2.2 Vertical ’struts. The requirements for struts shall comply with
those described for umber-sheathed side panels in 3,4.3.2.2 and listed by
sizes in tables XIII to XXII.

3.5.3.2.3 Diagonals. No diagonals are required for Class 2 crates.

3.5,3.2,4 Joist supports. The
described for Class 1 side panels

3.5.3.3 Liners. No liners are

joist supports shall comply with those
in 3.4,3,2.5.

required for Class 2 crates.

3.5,3.4 ‘Sheathing. Plywood sheathing shall be 3/8 inch thick for net loads
Up to 10,000 pounds, and 1/2 inch for net loads over 10,000 pounds, and shall
be applied so that the face grain is vertical. Face grain may be horizontal

●
✛
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for crates of 4 feet or less in height. Vertical joints in plywood sheathing ●
shall be made over the center of a strut. Horizontal joints in plywood
sheathing shall not be permitted in Type A side panels, are not desirable
but permitted in Type B panels, and shall be perndtted in Type C panels. All
horizontal joints shall be made over the center of a horizontal brace.

3.5.’3.5 Fabrication‘nailing. Nailing plywood sheathing to frame members
of various widths shall be as shown in figure 32. For all fabrication~

nails shall be driven through the pIywood and clinched a minimum of 1/4
inch. Nailing vertical joist supports shall be as described in 3.4.3.5
except that ninepenny nails shall be used (see figure 16). Staples may
be used to fasten plywood sheathing to framing members; application shall
be in accordance with 3.3.6.2.

3.5.3.6 Lag-screw reinforcing strap for bolted’crates. Reinforcing strap

shall be used on side and end panels of all bolted crates as shown in
figures 299 309 and 31. Construction details shall be as specified in ,
3.4.3.6 and as shown in figure 18.

3.5.4 Ends. Panel types and sizes of members for ends shall be determined
in a manner similar to the sides~ except that in all cases, the thickness
of the upper and lower frame members shall be the same as the struts
specified in table XIII to XXII. The member arrangement shall be as shown
in figure 33. Fabrication shall be as shown on figure 32.

i
3.5.5 Assembly ‘(Class’2 CtateS)e

3.5.5.1 B61ted-crate assembly. The asseniblyof
crates shall comply with the details specified for
3.4.5.1 and as’Elibwn-fiT_figures 23, 24, and 25.

3.!5.5.2 Nailed-ctate”aSsMbly. The assembly of
crates shall Coql-y with the details specified for
and as shown in figures 26 and 279 except for size
as specified in table XXIV.

plywood-sheathed bolted
ill-iss1 crates in

plywood-sheathed nailed
Class 1 crates in 3.4.5.2
of nails which shall be

3.5.5.3” Reinforcing”straps. The reinforcing straps Shall be as specified
for Class 1 crates in 3.4.5.3 and as shown in figures 27 and 28.

3.6 To~enln12@S. A tolersnce of plus or minus 1/8 inch is allowable on
the overall length and width of individual completed crate panels. out-
of-square deviation of individual panels shall be not more than 3/16
inch (3/8 Inch difference in diagonals).

3.7 Workmanship. Crate panels shall be clean and free of slivers and
protruding fastener points. Crate psnels shall be square and free of
cracks~ splits$ or other dmge which wo~d prevent easy and correct
assembly and adversely affect the performance of assembled crates.
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4. QUALITY ASSURANCE PROVISIONS

4.1” “Responsibility”for’inspection. Unless otherwise specified in the
contract, the contractor is responsible for the performance of all in-
spection requirements specified herein. Except as otherwise specified
in the contract, the contractor may use his own or any other facilities
suitable for the performance of the inspection requirements specified
herein, unless disapproved by the Government. The Government reserves
the right to perform any of the inspections set forth in the speci-
fication where such inspections are deemd-riecessary to assure-supplies
and services conform to prescribed requirements.

4.1.1” Component axialmaterialtispeeti~n. The contractor is responsible
for insuring that components and materials used are manufactured, examined,
and tested in accordance with referenced specifications and standards,
as applicable.

4.2 “Classificationofinspecticins. The inspection requirements
specified herein are classified as follows:

(a) Preproduction inspection (see 4.3).
(b) Q~lity confo~ce inspection (see 4.4).
(c) Inspection of packaging (see 4.6).

4.3 Preprdduction”inspection. The preproduction crate shall be examined
for the defects specified in 4.5.1 and tested as specified in 4.5.2.
Presence of one or more defects when examined or the failure of any test
shall be cause for rejection.

4.4 (@Iity ’cotiforxilanceinspection.

4.4.1 Sampling. Sampling for examination and tests shall be in ac-
cordance with MIbSTD-105.

4.4.2 Lot. A lot shall consist of all crates of the same type, class,
and style offered for delivery at one time.

4.4.3 Examination. Samples selected in accordance with 4.4.1 shall
be examined for the major defects specified in 4.5.1. AQL shall be
6.5 defects per hundred units.

23
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4.4.4 Tests. Samples selected in accordance with 4.4.1 shall be
tested as spec%fied in 4.5.2. ‘l%eAQL for the moisture content test
shall be 4.0 defects per hundred units with an inspection level of S-4.
One of the samples selected in 4.4.1 shall be assembled as described in
4.5.2.2. Nonconformance to theAQL for moisture content or inability to
assemble the crates as specified shall be cause for rejection of the lot.
The lot may be accepted after complete screening and correction of defects.

4.5 Inspeetidfiprocedtir~.

4.5.1 Examination. The crate, or the unassembled components to make
a complete crates as appllcable~ shall be examined for the following
major defects:

Crate not of types class~ or style specified.
Crate not of proper size.
Crate panels not square within specified tolerances.
Nails and staples of improper size.———__
Nails and staples not clinched wlienspecified.
Carriage and lag bolts of improper size.
Quality of wood components not in accordance with MIL--STD-73I.
Frame members not of sizes specified.
Skids and rubbings strips mot of sizes specified.
Skids not located as specified.
Headers not of sfngle piece.
Headers and load beating floorboards not secured with
carriage bolts as spectfied.
Plywood not of type specified.
Crate panels not fabricated as specified
Waterproof barrier in top missing.
Ventilation protisfons not as specif%ed.
Fork truck openings of improper size.
Lag bolt reinforcing strap missing on Type 11 crates.

4.5.2 Tests.

4.5.2.1 Moisture cdntefit. Moisture content shall be determined using
the electric-mois~ure meter method of MIL-STD-1363. A minimum of six
readings~ at least one reading on a frame member of each crate panel.
shall be taken. The average of the six readings shall meet the require-
ments of 3,3.5.10

4.5.2.2 Assembly Eest.
achievement of a container
which is squares and is of

.

.

A crate shall be completely assembled to insure
which can be properly and easily assembled
the proper size.

24
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4.6.1 Quality”confdrmandeinspection.

4.6.1.1 Unit”df product. For inspection purposes, a completed pack of an
unassenibledcrates or an assembled crates whichever appropriates shall be
the unit of product.

4.6.1.2 Sampling. Sampling for examination shall be in accordance
with MIL-STD-105.

4.6.1.3 Examination. Samples selected in accordance with 4.6.1.2 shall
be examined for the follting major defects. AQL shall be 2.5 percent
defective.

119: Unassembled crate not bundled and strapped as specified.
1200 Crate components missing from bundle.
121. Marking incorrect illegible or missing.

PACKAGING

l?acking. Packing shall be level A or Commercial (see 6.2).

5.1.1 Level A. Crates shall be unassembled with the base. sidess

●
ends~ and top secured together to form a single bmdle. The bundle
shall be secured with at least two straps conforming to QQ-s-781~ Class Ij
‘&Pe I or IV, and having a minimum size of 5/8X 0.020 inch. Unless
otherwise specified herein~ strapping shall be finish B. When specified
(see 6.2), strapping shall be finish A. Strapping shall be located one-
sixth the length of the bundle from each end; intermediate straps shall
be used when the distance between straps exceeds 60 inches.

5.1.2 Commercial. Crates shall be shipp~d either assembled or un-
assembled and bundled in accordance with MI~STIPl1880

5.2 Mark%n& Fop level A packings marking of b~dles for
shipment and storage shall be in accordance with MIL-STD-129. For

commercial packings marking of asseuibledcrates or bundles shall conform
to MIL-STD-1188.

25
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6. NOTES

6.1 Intended’use. The crates described by this specification are
intended to protect items from atmospheric elements during both domestic and
overseas shipment, They are designed to withstand the rough handling
expected during military l,ogisticoperations including stacking and
outside storage for a prolonged periodo Class 1 and 2 crates may be used
interchangeablyas desired; however~ when weight is a prime consideration,
the Class 2 crate should be used as the lack of diagonals and thinner
plywood sheathing.results in a lighter crate. Remountable crates, Type II,
should be used whenever it is ex&cted that the contained item will
require re-shipping to another destination. Sill bases, Style b, are
intended for items which project below their mounting points, such as
disassembled vehicles,

6.2 ‘Ordering’data. Procurement documents should specify the
following:

Ca)
(b)
(c)
cd)

(e)

(f)
(g)

(h)
(i)

Title, number> and date of this specification.
Type, class, and style of crate required {1.2).
Whena prepxoduction model is required (3.2).
Time frame required for submission of preproduction model
(3.2).
When dimensions must conform to the International Loading Gauge
(3.3.3)0
lhen inspection doors are required (3.3.6.5).
men top, sides? and ends shall be ass~led ~th nails md
the entire assembly bolted to the base (3.4).
Degree of pack+ng required (5,1).
When strapping shall be finishA (5,1.1).

6,3 “Preproduction’model. Any changes or deviations o~”production
crates from the approved preproducti@n model dur:ng production will be
subject to the approval of the contracting officer. Approval of the
preproduction model will not relieve the contractor of his ohl,igation
to furnish crates conforming to this specification.

6.4 Definitions. The component parts of crates discussed herein were
selected on the basis of the function of the part~ Alternate names are
sometimes given as being the names often applied by industry.

--
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Diagonals are frame members positioned between

ers and placed at angles of nearly 45 degrees to them.
Diagonals serve as braces and insure rigidity in the crate. -.

6.4.2 End ’framemembers, Epd frame members are similar to side
frame members but perpendicular to the long dimension.

6.4.? Fill&r ”strips. Filler strips are boards placed across the ends
of thin, nonload-be+ng floorboards which serve to fill the space below
the lower grsme member of the sides,:

6,4.4 FrZ”rn@mbers. Frame members are those parts which form the
fundament~’ structure of thecrata upon which the strength and rigidity
of a lumber-sheathed crate dependar

6.4.5 Hanger*etal. Hapger=metal is a metal nailed strap used to aid
in support of intermediate sill In sill-type base,

6.4.6 Headers+ Headers either transverse members at each end of skid
bases cm lo,ngltudtmqlme&e&&.at each end of top joists. Headers in
haset”serve to hold the base together as a unit, to transfer loads to
outside tida~ and to provide a fastening member for end panels, Headers
in top panels serve to position and support joists and to provide a
fastening memher for side panels.

● 6.4.7 ~ti~iitd’hl%CeS. Horizontal braces are members positioned
b.etire&n.strutsand paralle.1to the upper and lower frame members and
serve to raduce the unsupported span of the sheathing,

6.4.8 Y@=s. Joists are members extending across the crate under-
neati.tti~ch serve to support andtransfer vertical stacking loads
to the side panels, Joists also serve to prevent crushing or buckling of
tops when slings or grabhooks are”used.

6.4.9 I@ad-bearing”floorboards. Load-bearing floorboards are
transverse members of bases which serve to distribute and transfer
loads to the outside skids.

6.4.10. Ruhbing”strips. Rubbing strips are longitudinal members
nailed to the hottom of skids to provide for sling and forklift truck
handling,

27
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6.4.11 Sheathing, Sheathing is the plywood or boards nailed to the
frame members and enclosing the crate. Usually that used on the top
panels is called top sheathing; that used on the side or end panels is
called side or end sheathing; that nailed to the top of skids is called
flooring; and that nailed to the bottom of sills is called bottom sheathing.

6.4.12 Side frame’r&mbers. Side frame members are the members of tops
without joist which are parallel to the long dimenion and serve as
fastening members and to tie the construction together.

6,4.13 Sills. Sills are the members~ which with sill bridging, form
the frame work of sill-type baseso Sills carry and transfer loads to
side panels and serve as fastening members~ There are side sills, end
sills~ and intermediate sills~

6.4.14 Sill’bridging. Sill bridging are members of the same depth as
the sills~ which are inserted at right angles to the intermediate sills
and serve to prevent lateral turning or buckling of sills,

6.4015 Skids. Skids are longitudinal members attached to the bottom
of the cxa=ch serve to support and transfer the load to the side
panels.

6.4.16 Sleepers. Sleepers are members underneath the floor of skid-
type bases to which the itsm is anchored (through the floor) so that the
tie-down stress will be distributed.

6.4.17 Strap, lag scPew. Strap? lag screw is a metal reinforcing strap
used on sides and ends of bolted crates to reinforce and increase lateral
resistance of lag screws.

6.4.18 St~tS, Struts are vertical frame members? placed between the
upper and ‘rame members of the side “andend panels snd serve as
columns for supporting vertical spacking loads, The end struts are
sometimes referred to as corner posts.

6.4.19 Upper ’and’lowerframe members. Upper and lower frame members
&re those horizontal members at t~e top and bottom of the side and end
panels which serve to tie the Construction tcwt~@r.

6.4,20 Vertical’joistsupports., Vertical joist supports are vertical
members attached to the inside fa~e of the sides of crates which serve
to support the joists and assist the struts in supporting vertical stacking
loads.
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6.4.21 Inside”dimensioris.Inside Iengthor width of a crate is the
distance between inner surfaces of opposite struts. Insid”eheight is
the distance between floorboards of skid bases or top of sills of sill
bases and the underside of top joists or framing members.

6,4,22 Outside dimensions. Outside dimensions are the overall length,
width$ and height of the crate or its contentst whichever is greater.
Actual dimensions~ except in designing, are corrected whole inches~
sny fraction less than 1/2 inch being disregarded~ and any fraction of
6.4.23 Cubic displacement, Cubic displacement of a crate is calculated

from the outside dimensions in inches and .*sstated in cubic feet.

6,5 Methdd of”estimatitigtare wdght. The approximate tare weight of
either a lumber-sheathed or plywo~d-sheathed crate maY be estimated as
follows and as indicated in ~able I&

.

Estimate the Iengtha width. and height of the &rate to
foot.

Compute the total area of sides? endsP tops and base w

Multiply crate width by crate height = S.

Less
than 20
20 and
over
bue less
than 40
40 and
over
but less
than 70
70 and

L-inch lumber
sheathingand
?-inch framing

Ax 490
Ax 5.0

Ax 6.0

I Ax 7.0
over

l-inch lumber
sheathing and

l-inch framing

Ax 3.6
Ax 4,5

A X 5.4

Ax 6.3

3/8-inch plywood
sheathing and
2-inch framing

members

AX 3.2
A x 4.0

Ax 4.8

Ax 5.6

3/8-inch plywood
sheathing and
l-inch framing

members

Ax 2.$
Ax 3.6

Ax 403

Ax 5.0
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AJ.Iof the above weights are based on lumber weighing 2290 pounds per 1,000
nominal board feet. For any other wood weight, the tare weights obtained
should be increased or decreased in the same proportion that the wood
weight is increased or decreased.

6.6 Crate design. The engineering design of crates includes the
consideration of normal handling stresses imposed on the loaded crate
by fork lift trucks~.slings, or grabhooks as well as stresses on members
and assembly fastenings encountered by drops. The tops have been
designed for a superimposed load of 50 pounds per square foot. The sides
have been designed for a top load? with dumage, of 200 pounds per square
foot for net loads of 10,OOCIpounds and 400 pounds per square foot for
loads over 10~000 pounds. The skids of the base have been considered
as part of the lower frame member of the side in the engineering analysis*
This analysis allows the use of smaller skids thereby saving cube and
material, but prevents the handling of a loaded crate without the sides
and ends in placee

6.7 Recycled material. It is encouraged that recycled material be
used wheq practical as long as it meets the requirements of the speci-
fication (see 3.3,5).

Custodians: Preparing activity:
Army-ME Army-ME
Navy - SA
Air Force - 69

Review activities: Project 8115-0365
Army - CR, SM, GL, E& AR
Navy - YD,~MC ,.

User activities:
Army - Al’,ER
Navy - AS
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TABLE X. Allowable load in’potids per inch”of floo&Fj~ard”W2dt~~.
Groups ‘I and II woods,

Distance
between
outside
skids
{in.)
12
18
24
30
36
42
48
54
60
66
72
84
96
108
120

.“ ‘m

3/4in,

57
38
29
23
19
16 0
14
12
11
10
9.
8
8
7
7

kness of “Ioad-bearix

1/2 in,

287
191
143
115
95
82
71
63
57
52
“48
41.
.35
34~.

2 1/2 in,

6.OQ
400
3QQ.
24Q
2(3Q
170
15Q
13a
12Q
Zlo
ZQO.
85
75
66
60.

‘flO@?lNM@

3112 ialq

jJ~~

“780
590
470.
390
335
290
260
234
212
195
140
167
130
117

5.1)2 tn,

.2900
1930-
140Q
1160
960
830
720
645
580
525
480
360
300
233
210

7 1/2 in,

5000
3350
2500
2000
1680

“1,

1440
1250
1120
100.0
910
840,
630
710
560
500
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Gross weight of
crate clb).

to 2,000

4 8 12 16 20 24 28 32

-.
‘-\

2x4 2x4 2X4-2-X4 2x4 2x6 2x6 2x6
2x4 2x4 2x4 2x4 2x6 2x6 2x6 2x8
2x4 2.x4 2x4 2x6 2x6 2x6 2x8 2,x8
OPOQ? 2x4 2x6 2x6 2x62x8 2x82x8
00000 2x62.x,6 2x6 2x8 2x8 2x82x10
00000 2x6 2.x6 2x8 2x8 2x8 2x102xLO
0000Q 2x6 2.x8 2x8 2x8 2x1C!2X102XIO
.4.00 2x82’x82x82xMI 2xIO2X1O2-2X8
Qraoe, 2x8 2x8 2x I0.2xI02xI02-2z8 2-2x8
QoPOO 2x8 2xI02xI02xI02-2x8 2-2x82-2x8

g
‘lheabove sizss are for crates with a h+ght of 3 feet or less.
For heights of over 3 feett increase 2 x 4 sizes to 2 x 6; increase
2-X 6 sizes to 2 x 8; increase 2 x 8 sizes to 2 x IO; and increase
2- 2 X 8 SiZeS tO 2= 2 X lo.

32
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TABLE XXIII. Lag bolts”~equ$red’’.taastilelsidesdea to.batieof‘bolted
‘cratas”using”lag’bolt’reinfotctig”strap“(skidsto’be

.#
Group II; III;“or:Il”*ods].A’

Weight of
crate and
contents
(lb.)

2,000
3$000
4,000
6,000
8,000

10.OOO
12,000
14,000
16,000
18,000

20,000
24,000
28,000
32,000
36,000
40,000

3/8- x 3-inch
(3-x3- or
3- x 4-
lnch skids

6
10
14
20
...

e..
...
...
.d.

. . .

● ✎ ✎

.*O

. . .

. . .

● . .

.*.

,Ze of lag bolt

1/2- x 4-inch
4-.x.4-in~h
skids)

6
6
8
12
16

18
22
26
30
32

36
000
● ✎ ✎

000
...
00,

“Use one-halfthe number on each side:
Maximum spacing- 3/8 x 3-16 inches on center

1/2 x 4-20 inches on center
5/8 x 4-20 inches on center

Minimum number - 3 per side, 2 per end

5/8- x 4-inch
(4-x 6-inch
skids)

6
6
6
8
10

12
14
16
18
22

24
28
32
36
42

0 46
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● TABLE XXIV. Assembly”militig of:dUed ”etate”(s*il@re’26).4’

Part

Sheathingof
side end end

Corner strut

of end

● Sheathing
of sf.de

T6‘P8tt

Skid and end
header (skid
base)

End and side
sills (sill
base)

Corner strut
of side

Corner strut
of end

Lumber sheathfig ‘ Plywood sheathiaq

Eightpennyminimum
size 3-inchmaxi-
mum spacing

2 rowsup to 4x4
skids 3 rows
4x6 skid (on edge)
3 rows for all sill
bases

Ttwntypenny-pre-
drill 12-inch
spacing

Eightpennyminimum
size 6- to 8-inch
spacing

Sevenpennyminimum
size 3-inch maxi-
imum spacing

2 rows up to 4x4
skids 3 rows for
4x6 skid (on edge)
3 rows for all sil
bases

TWelvepanny12-
inch spacing

Sevenpennyminimum
size 6- to 8-inch
Spadng

“Nates

See niillng
table XVI
for number
required

.

Predrillfor
twentypenny
nails, 75 per-
cent of shank
d~ameter

g
For fastening top to sides and ends use strappingas specifiedin 3.2.5.3and
shown in figure 27.

-.

—. 55

—
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Wl!e UM.’EWIJ

7d
8doTc ‘9d

Iod
m%

7d
M or 9d

Iod
U2d

w@@& f

11

23
19
18
15

24
17,
H
15

id

xv

19
16
M
12

19
M
12
12

●

If
-Nails dhdu not be less ‘than2 pm’ board mmh?r Jdimaltm?lgj)mnd dlan

meithe be more thm 3 helms apart mm less ‘than1-1/2 5Lmhw31apart.
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1T
8“ OR

A

GREATER

. .
OR GREATER

SIZES SHOWN ARE NOMIN/iL

NOTE: USE SIMILAR PATTERN WHEN BOARDS CROSS AT ANGLES
LESS THAN 90 DEG.

FIGURE 1. Nailing schedule for boards

crossing at right angles.

m
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— 3-5/8

TOP VIEW
!

: ml
q:!! 0 t

NOTES : 8d CC NAIL 6*6 I — 3-5/8 OR
— 5-5/8

1. USE CARRIAGE b #b
BOLTS SIDE VIEW

\

/** 9 e
I.*. o*l/2 HOL; =l

@ # i“
2. ALL DIMENSIONS

IN IiiCHES SKID SPLICE, 4X4 & 4X6

I-2-5/8 OR
3-5/8

TOP VIEW

7dCCNAIL>~ 6+6+6 ~ 6+ ~2-5/8

SKID SPLICE, 3X3 & 3X4

p6+ 6+6+6+

MEMBER SPLICE,’ 2 INCH

TOP VIEW # , 1 \ 1 1t , , , * v , , , r , 1 t

MEMBER SPLICE,1 INCH

FIGURE 2. Splicing of members.
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PLYMOOD FLOORING PROVIDE 1/2 DRAINAGE HOLE IN EACH CORNER

~*o#j&
., 4 FORKLIFT HEADERS

‘O’F’’r’GmwLUMBER FLOORING

“’-”--’-”‘:ii?!5L\ &sKK\\\ Y?FBOLT‘HROuGH‘“o

k-- ““’EOvER”pLy’OODNOTCH MEMBERS THICKNESS OF LOWER FRAME

RUBBING STRIP
NOTE : ALL DI14EMSIONSARE IN INCHES. FORK LIFT AREA

FIGURE 4. Detai1s of skid-type base”(with forklift headers).

m
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INTERMEDIATESILL>

\

BIUOGIffi s];DESILLS

RUBBING
STRIP–

SILL BASE WITH DOUBLED SILLS

.-- INTERMEDIATESILLS
LOAD BEARING /1
HEADER

SHEATHING
E 1/4 IN.

RUBBING E FOR
INAGE

METAL ‘

SILL BASE MITH LOAD-BEARINGHEADERS

FIGURE 6. Sill-typebases.
m
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f

t
t

I

f

)
I

I

I

METAL HANGER7

BRIDGING

RUBBING STRIP

BOTTOM SHEATHING
.

HANGERS I!NDNAILING IDENTICAL

d20d NAIL-

‘INTERMEDIATE

LRuBgING

,HEA.ING=?STRIP

BOTTOM

:DIATE

SILL

‘w
f+j NAIL

FIGURE 7. Attachingintermediatesills to side sills.
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THICKNESS OF SIDE

/
SHEATHING LESS 1/8 lPdCi-1

hEND FRAME MEMBER GRABHOOK REINFORCINGJOIST

2 X 3 AT PLY-

/

(AT CENTER OF BALANCE)

“ /
WOOD JOINT

\ PLYMOOD JOINT
/ 1L{ (t

/

“ , IL
/

,( , -o-hfil
I

I

I
I

I I I
I

c1 y,

“ “ “,/ \ ‘7/ 1/4 INCH PLYWOOD,/’

\

\ SIDE FRAME
iWMBER

1 INCH SHEATHING~
BOARDS

‘THICKNESS OF END
SHEATHING LESS 1/8 INCH

CROSS SHEATHING\ ROOFING FELT
n t

‘PLYWOODS 1/4 INCH

CROSS SECTION

WIDTH - UP THROUGH 54 INCH
JOISTS - NOT REQUIRED
PIEMBERSIZE - 2 X 4

FIGURE’8. Narrow tops (widths up to 54 inches).

m
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THICKNESS
OF SIDE
SHEATHING
LESS 1/8
INCH

t

REINFORCXM JOIST\ Twwims OF SIDE

T
SHEATHING

\ 2 X 4EW JOIST \\
%@mw&!3FELT

2 x 6 FLATJOIST

LENGTHWISESHEATHING\ ]ROOFING FELT

b%52za+’..=ax%L?@

3/4 INCH X JOIST TWCKNESS (FLAT) mm

CROSS SEC’TINM

WIDTH - 0VER54 INCH THROUGH 60 INCH
JOISTS -

[1
2 X 6 FLAT 24 INCHESO. Co
2 X 4 FLAT END JOIST

HEADER - 3/4 INCH XJOIST7T!ICKNESS

FIGURE 9. Intermediatetops (widthsover 54 fqf$nes,
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\

THICKNESS /
OF END
SHEATHING 1

‘E;;~;’8 \ L /’

/1/4INCH-
PLYWOOD

THICKNESSOF SIDE
,?SHEATHINGLESS 1/8 INCH

Y
b

I
I
1

I

I r
I

I Id

I

I :
1 T
: H

I
I

/.
I
I

1, ~ ‘ ,!
3/4INCH
HEADER

1 INCH
JOISTS

PLYWOOD
SHEATHING BOARDS

JOINT
\ “ ROOFING FELT

\
REINFORCING JOIST
(CENTER OF BALANCE)

INSIDE VIEW END

LENGTHWISE SHEATHING\ /ROOFING FELT

/3/4 INCH JOI~TS’ PLYMOOD
HEADER

CROSSSECTION

WIDTH - OVER 60 INCHES THROUGH 120 INCHES
JOIsTS (SPACE 241NCHES o. c.)

SPAN SIZE

OVER60 INCHESTHRU 66 INCHES 2X4
OVER 66 INCHES THRU 78 INCHES 2X4PLUSl X40R3X4~
OVER 78 INCHES THRU 90 INCHES 2-2X4 OR 4 X 41~
OVER 90 INCHES THRU 102 INCHES
OVER 102 INCHES THRU 120 INCHES ;l~PLuSlX60R3X6~

~END JOISTTO BE SINGLE2 INCH MEMBER AND SAME DEPTH AS JOISTS

HEADERS - 3/4 INCH THICK AND SAME DEPTHAS JOISTS

FIGURE 10. Wide tops (widths oveu’60 inches through 120 inches).

-
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I

I

SIDE

NARROW TOPS /

(j) PLYWOODTOF ME MEMBERS
NAILS Y- 5 CEMENT COATED

8
SPACING - 8 INCHES O. C.

2 ROOFING FELT -4 INCH LAP AT JOINT - USE MASTIC
3 SHEATHING TH OUGH PLYWOOD INTO FRAMING MEMBER

NAILS 3-8 CEMENT COATED
SI?ACING-3 INCHES O. C. (MINIMUM2 PER80ARD)

@jAs @8mfipACE 81 NCHEsO. C.

INTERMEDIATETOPS

[

1 HEADER TO FLAT JOIST - 12d CEME~T COATED NAIL, SPACE 2 INCHES 0, C.
2 PLYWOOD TO JOIST AND HEADER - 5 CEMENT COATED NAIL, SPACE 8 INCHES O. C.
3 ROOFING FELT - 4 INCH LAP AT JOINT - USE M4STIC
4 SHEATHING INTO JOIST - 8d CEMENT COATED NAIL, SPACE 3 INCHES O. C.

FIGURE 11. Fabricationof tops (narrowand intermediate).

‘\, I.Ewl
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&

M DETOPSb
“ 7“””

i HEADER TO JOIST- 12d CC NAIL
2x4’s-2 NAILS
2x6’s-3 NAILS

@ PLYMOOD TO JOIST AND HEADER-

8

5d cc NAIL - SPACE 8 Ii!.ON CENTER
ROOFING FELT - 4 IN. LAP AT JOINT - USE MASTIC

4 SHEATHING INTO JOIST - 8d CC NAILS
1X4, 1)(6- 2 NAILS PER JOIST
1X89 IxIO - 3 NAILS PERJOIST

12Eu!J
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UPPER FRAME MEMBER

/

TOP PANEL
THICKNESS

&PANEL LENGTH + iLESSSHEATHING , ‘TRUT

END

DIA

r
H
E

:
H
T I

1Ml
b \ \

THICKNESSOF 1~1:::::-::
1 b -1

‘~~E&ER + \ LOWER FRAME ANNEALED
GUSSET REQUIRED

MEMBER STRAP
FRAME MEMBERS.

(mm;
OVER 36 INCHES.

FLOOR BOARD THICKNESS

FOR 1 INCH
FOR HEIGHTS

PLUS.SKIDTHICKNESS

=.IL
m~lNED m+IcKNEs5OF: pLYwOOD PLU5
(A) JOISTDEPTH, OR (B) FRANEMEMBER THICKNESSOF TOP

I

UPPERFRAMEME~ER (ALSO SERVES AS JOISTSUPPORT)
USE 2 INCH MEMBER EXCEPT FOR CRATES:

THAN 54 INCHES IN WIDTH.
VERTICAL JOIST SUPPORTS ARE REQUIRED.

2 INCH THICK AND SAME WIDTH AS REGULAR STRUT
2 X4T0 1,000 LB. NET LOAD, 3 X3 FOR1,000TO
5,000 LB. AND 4 X 40VER5,0+30LB.

I/H 1. LESS
2. WHEN

END STRUT

k

NAILED -
BOLTED -

LOWER

F
FLOOR THICKNESS PLUS DEPTH

OF SKID

FRAME MEMBER

SKID BASE SILL BASE

DEPTH OF SIOE SILL ANtl
FLOORING LESS 1/8 INCH

u LAG BOLT REINFORCINGSTRAP (BOLTED CRATES)

FIGURE 13. Sides - type A panel (lumber)

(heightsover”24 inches through:.60inches).

.W
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I

TOP PANEL

UPPER

HORI

THICKNESS
LESS SHEATHING

4
~ PANEL LENGTH ---+1 I ,DIAGONAL

FRAME MEMBE

DIAGONA

CRATE LINE

GUSSE

END STRU

ZONTAL BRACE

1

pl

FRAME MEMBER 1/-- ILAG SCREW \ ~OwER ~wM~\ ~j~R BOiRi THICKNESS
OF END STRAP

MEMBER

\

\SKID THICKNE’jS

STRUT

lf-T-
1

t

,, L LAG

COMBINED”THICKNESS OF PLYWOOD,PLUS
(A) JOIST DEPTH, OR (B) FRAME MEMBER
THICKNESS OF TOP

UPPER FRAME MEMBER
USE 2 INCH MfMBER EXCEPT FOR ’CRATES:

1.
2.

END

LESS THAN 54 INCHES IN WIDTH.
WHEN VERTICAL JOIST SUPPORTS ARE REQUIRED.

STRUT
NAILED - 2 INCH THICK, SAME WIDTH AS REGULAR STRUT
BOLTED - 2 X4T0 1,000 LB. NET LOAD, 3 X 3 FOR

1,000 TO.5,000 LB. AN04X40WER5,000 LB.

LOWER FRAME MEMBER

SKID BASE SILL BASE

FLOOR THICKNESS PLUS DEPTH DEPTH OF SIDE SILL AND
OF SKID FLOORING LESS 1/8 INCH

..—.

BOLT REINFORCING sTRAp (BOLTED CRqTES)

FIGURE14. Sides - type B panel (lumber) (heights over 60 inches through 108 inches).

=
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t

t

I

t

1.

[

t

TOP PANEL THICKNESS
~ PANEL LENGTH ~ , LESS SHEATHING
I

1,’’!”1
I

I I I I 1
A

I I 1, I

I
CR4TE
LINER

END
STRU

1’
Tr‘-BilACE

$?lT
T

USSET
f’

DIAGONAL

il.LJ.-T
... \..-

‘N THICKNESS OF

\

\ FLOOR BOARD THICKNESS
FRAME MEMBER PLUS SKID THICKNESS
.OFEND STRAP

rn COMBINED THICKNESS OF PLYWOOD PLUS (A) JOIST DEPTH
OR (B) FRAME MEMBER THICKNESS OF TOP

l!r‘ ~UPPER FRAME MEMBER - 2 INCH THICK: USE 1 INCH WHEN TOP IS LESS
THAN 54 INCHES WIL)EAND 1 INCH LISTED IN MEMBER SELECTION TABLES
OR WHEN VERTICAL JOIST SUPPORTS ARE REQUIRED

u END STRUT

L
NAILED -2 INCH THICK SAME WIDTH AS REGULAR STRUT
BOLTED-2 X4T0 1,000 LB. NET LOAD, 3 X3 FOR 1,000 T05,000

k!
LB.,AND4X40VER 5,000 LB.

~LOWER FRAME lIIEMB~R

!&

SKID BASE SILL BASE

FLOOR THICKNESS PLUS DEPTH DEPTHOF SIDE SILL AND
OF SKID LESS 1/8 INCH

~LAG BOLT REINFORCING STRAP (BOLTEC)CRATES)

FLOORING

\,.’

FIGURE ?5. Sides’- type C panel (Iwher) (heights over 108 inches through

144 inches).
m

71

Downloaded from http://www.everyspec.com



T
12 INCHES
MINIMUM

L

7d NAIL /

1-.

2.

3.

4.

USE 1/4 INCH PLYWOOD
SHORTEST DIMENSION
12 INCHES MINIMUM.

usE 3 NAILS (t41N.)pERMEM-
BER INTERSECTION - CLINCH
ON SHEATHING SIDE.

CENTER CORNERS ON CENTER-
LINE OF DIAGONALS.

FOR CRATES WITH 1 INCH 14EM-
BERS AND HEIGHTS OVER 36
INCHES.

pLYWOOD GUSSET

USE FOR 12 FOOT CRATE
HEIGHT IN 6 FOOT WIDTH
AND.FOR 10 FOOT HEIGHT
IN 8 FOOT WIDTH WHEN
STRUTS ARE SHOWN AS 1
INCH THICK IN MEMBER
SELECTION TABLES IV TO
IX—

.

VERTICAL JOIST SUPPORTS

FIGURE 16. .Joist supports and gussets.

m
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;‘o
. HORIZONTAL

I

L.

t

f

o
I

,3/4 .3/4 A
MEMBER

3;4 DIAGONALJ I-sTRUT

FRAME iKMBER WIDTH

4 INCH AND6 INCH WIDIHS 8 INCH AND WIDER

J -3/4
3/4 -—— -

● 6

BUV JOINTSOF SHEATHING

AT DIAGONAL AT HORIZONTAL MEMBER

3NAILS -1X4-1X6 3 NAILS -1X4-1X6
4 NAILS - 1 X8 AND WIDER 4NAILS - 1 X8 AND WIDER

NOTES: 1. ALL DIMENSIONS ARE IN INCHES.
..

2. NO ADJACENT=OARDS SHALL BE BUTT JOINED.

FIGURE 17. Fabrication nailing of lumber sheathing.

m
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d ,.
-a W443EROR

NylDaEmtufw

)

LAG !30LT HOLES SAME DIAMETER
AS SHANK

‘LONER FRAME MEMBER

?
o

1

/-CLOUT NAILS; SPACE
1-1/2 To 2 IN.
318 IN. MIN. CLINCH

FIGURE 18. Lag bd~ rdnfm”dng slmp fw blWl crates.

m
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PANEL TOP PANEL THICKNESS
~ LE,MGTH -1 ~LESS SHEATHING

II‘
,

I I I 1 I I I
b

i 1.
t

STRUT PLYWOOD GUSSET FOR 1 INCH
MEMBERS. CRATE HEIGHTS
OVER 36 INCHES.

THICKNESS OF
SIDE PANEL
SHEATHING

CRATE LINER

“
‘LOWER FRAME MEf+BER.TYPE A PANEL 0VER24 INCH THRU

PA!IELLENGTH 60 INCH
P 7’

1, I I I f I I I I 1 I 1 I 1 i

HORIZONTAL BRACE
1X40R2X4

1! %~ 1 1 I
TYPE B PANEL =METAL STRAP (BOLTED CRATE)

I I I I I i I I 1 I 1

OVER

PLYWOOD GUSSET FOR
1 INCH FRAME MEMBERS

60 INCH THRU
108 INCH

‘THICKNESS OF END HEADERTYPE C PANEL
(ADD Thickness OF pLwooD
FLOORING WHEN USED)

OVER 108 INCH THRU
144 JNCH

FIGURE 19. End panels over 30 inches wide lumber sheathed crates.
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UPPER

mm –

STRUT-+

DIAGONAL
lx4-

LAG ‘@OLT
STRAP +

FRAME MEMBER
7

6 n IIn [ E
r. . .. .. . .. . .. .... .. . .

n E B u n

E =OP PANEL THICKNESS,
LESS SHEATHING

9
DISTANCE A NOT LESS THAN

3/4 NOI? G EATER AN 1 -1/2
aTIMES DISTANCE B

— ALL MEMBERS 1x4 ‘S

_ tiORIZONTAL BRAcE

~ THICKNESS iQF SHEATHDIG
OF SIDE PANEL

,----LOMER FRAME MEMBER

F

THICKNESS OF END HEADER
(ADD THICKNESS OF PLYWOOD

FLOORING 14HEN USED)

FIGURE 20. Narrow end panels (lumber sheathed crates).

-
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I

I
I

I

I

I

I

●

.

..

I10

2 MIN.

MIL-c-104B

1/4 PLYWOOD
OR METAL

I I j BAFFLE

I

?
UPPER FRAME MEMBER

f

=-- [ 2d
1

\
- -. d A> / 3/4 DIA.

T

FLUSH
●’fl
I_ _ _.*/_.—

w
e

2
‘2X6

LUMBER SHEATHEDCRATE

1/4 -&BNMESH

\ d

2 MIN.
i

--- lT~-
● I

I o01
--
e

*b
‘1 ~4 MAx. \

. .-t- --.. .-
.f

2X2 PLYWOOD
OR METAL
BAFFLE

PLYWOOD SHEATHED CRATE

NOTE: ALL DIMENSIONS ARE IN INCHES.

1
I

I

f

FIGURE 21. $rate ventilation (inside view).
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UMBER OR PLWCMID SHEATHING~

STRUT

DIAGONAL

Low?
!FRAwI
~EMBER

1X2 CLEAT

w

NOTE: ‘DIF?ENSIONSARE IN INCHES.

FIGURE 22. Inspection door (inside view).

.1
Mm

DOOR

-1x4 STOP

“HOLES FOR
saws Am
SEALS
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lm&-lo4?

LAG BOLl

END TO TOP

OF

Em
SNEATHING SIDE

LA6 BOLT

SIDE

94EATHING

FIGURE25”#UmmblYof bolted crate. Ei!zi”

Downloaded from http://www.everyspec.com



mJ-c-lo4B

82

Downloaded from http://www.everyspec.com



M~L-C-104B

I

o
I

“’--b - llllau-:!
NOTE: -

2. F;:----

1. STRAPPINGREQUIREDFOR ALL NAILED
‘-lTES

BOLTED CRATES WITH NET LOADS
UVER 3000 POUNDS, USE CORNER
STRAPS ONLY

t

FIGURE 27. Corner and top strapping (lumber or plywood sheathing).

m

● 83

Downloaded from http://www.everyspec.com



MIL-G104E

END VIEWs

“wii’i”J ‘*XLP:
LOCATE AT BRIDGING

FIGURE 28. Si 11 base strapping.

r-l
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MIL-C-104B “

1
KNESS
NESS

OLTED CRATE)

F
COMBINED THICKNESS OF PLYWOOD PLUS (A) JOIST OEPTHOR
(B) FRAME MEMBER THICKNESS OF TOP ‘-—

UPPER FRAME MEMBER (ALSO SERVES AS JOIST SUPPORT): USE
I 2 INCH MEMBER EXCEPT FOR CRATES LESS THAN 54 INCHES IN

WIDTH\OR WKEFi~ERTICAL JOIST SUPPORTS ARE REQUIRED

UJ
P-1

END STRUT
NAILED - 2 INCH THICK AND SAME WIDTH AS REGULAR STRUT
BOLTED - 2 X4T0 1,000 LB. NET LOAD, 3 X 3 FOR 1,000

TO 5,000 LB., AND 4 X 4 OVER 5,000.LB.

InkLOWER FRAME-MEMBER

SKID BASE SIDE SILL

\& FLOOR THICKNESS PLUS DEPTH DEPTH OF SIDE SILL AND FLOORING
OF SKID LESS 1/8 INCH

~LAG BOLT REINFORCING STRAP (BOLTED CRATE)
/,/

FIGURE 29. Sides- type A panel (plywood)” (heights over 24 inches through

60 inches).
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Mx3#-&lo43.

END
STRUT

STRUT

TOP PANEL THICKNESS

r
IN:I!ES~ IN;tES

-=lr
LESS SHEATHING

D, FACE GRAIN
ECTION r

T

AL BRACE H

2_x 4 E

k.,

EVEN
H’
T

[
1

RD THICKNESS PLUS
CKNESS

(BOLTED CRATE)

rl7- COMBINED THICKNESS OF PLYWOOD PLUS (A) JOIST DEPTH OR
(B) FRAME MEMBER THICKNESS OF TOP.

IPAUPPER FRAME MEMBER - USE 2 INCH MEMBER EXCEPT FOR CRATES LESS
~THAN 54 INCHES IN WIDTH OR MHEN VERTICAL JOIST SUPPORTS ARE

REQUIRED.

l-u END STRUT
NAILED - 2 INCH THICK, SAME WIDTH AS REGULAR STRUT ‘

dBOLTED - 2 X 4 FOR 1,000 LB. NET LOAD, 3 X3 FOR 1,000 B.

m.

TO 5,000 LB., AND4 X40VER 5,000 LB.

[

/

LOWER FRAME MEMBER

SKID BASE SILL BASE

I

FL~OR THICKNESS PLUS DEPTH DEPTH OF SIOE SILL AND FLOORING
OF SKID LESS 1/8 INCH

~ LAG BOLT REINFORCING STRAP (BOLTED CRATE)

FIGURE 30. Sides - type B panel (Plywood) (heights over 60 inches through

96 inches).
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to
I

I

TOP PANEL THICKNESS

pw% rLEsssHylNG
BRACE
x4

FACE-GRAIN
ST;!

ON

STRU

s

ICKNESS
s

PLUS

H
E
I
G
H
T

MEMBER OF END
~ LAG BOLT STRAP

17-- COMBINED THICKNESS OF PLYWOOD PLUS (A) JOIST DEPTH OR
(B) FRAME MEMBER THICKNESS OF TOP

BA
UPPER FRAME M’MBER -2 INCH THICK. USE 1 INCH WHEN TOP IS LESS

—THAN 54 INCHES WIDE AND 1 INCH IS LISTED IN MEMBER SELECTION
TABLES OR WHEN VERTICAL JOIST SUPPORTS ARE REQUIRED.

END STRUT
NAILED - 2 INCH THICK, SAME WIDTH AS REGULAR STRUT

* BOLTED - 2 X 4 FOR 1.000 LB. NET LOADS. 3 X 3 FOR 1.000 TO

It’”-l 5,000 LB., AND4X 40VER 5,000 LB. -

k
LuWER FRAME MEMBER

SKID BASE SILL BASE

B+ FLOOR THICKNESS PLUS DEPTH DEPTH OF SIDE SILL AND SHEATHING
OF SKID LESS 1/8 INCH

—LAG BOLTREINFORCING STRAP (BOLTED CRATE)

FIGURE 31. Sides - type C panel (plywood) (heights over 96 inches through

144 inches).

m

87

Downloaded from http://www.everyspec.com



d
~illl I

t

----- ------ ----
~-----q-l -y---o-: o~ o . “ o

0

0

-- ~;:- T_:- __-”___ 2-. Ta_;r__–-––”.

NOTES:

———

3=UPPERFRAME
MEMBER

‘1/2 MIN.

T
6

-&

z$-t40RIZONTAL
%TWCE

— PLWOOD JOINTSo
DOUBLE NAIL

1. ALL DIP4ENSIONSARE IN INCHES.
2. 3 ROWS OF NAILS FOR ALL MEMBERS OVER 4 INCHES HIDE.
3. 2 ROWS OF idAKLS FOR ALL MEMBERS UP TO 4 INCHES HIDE.

,..

FIGURE 32. Fabricationnalllnq plywood sfdeafh!nq.
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~
24

-’t’-
24

~
TOP PANEL THICKNESS

TLESS SHEATHING

MtL-C~104B

[
I

I

4
1

I

1

I

STRUT— “
1

v 1,

TYPE A PANEL

UPPER FRAME MEMBER

PLYWOOD, FACE GRAIN
DIRECTION

LOWERFRA14E MEMBER

OVER24 INCH THRU
60 INCH

THICKNESS OF
SIDE PANEL
SHEATHING

F 24 T 24 1
1

+ *—
I
1

I
I

I
I
I
I

I
1
I

/

LAG BOLT STRAP~ TYPE B PANEL

(BOLTED CRATE) ~ 24 y 24 q

HORIZONTAL BRACE
1X40R2X4

OVER 60 INCH THRU
96 INCH

PLYWOOD JOINTS

PLYWOOD

~THICKNESS OF END HEADER
TYPE;C PANEL (ADD THICKNESS OF PLYWOOD

FLOORING WHEN USED)
NOTE: ALL DIMENSIONS ARE IN INCHES. OVER 96

144

FIGURE 33. End panels plywood sheathed crates.

INCH THRU
Ii{CH ~,

, ,
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MIL-C-I04B

BRACKET BOLTED TO
STUD BOLTS ON
BRAKE DRUM AND

BLOCK

L OR
“ED OR
SILL

SKID d /
SLEEPER~

FIGURE 34. Methods of bolting down.

m
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MIL-C-104B

STEEL STRAPPING
SECURED TO ITEM
WIIH SEALS

HOLD-DOWN TIMBI
ANCHORED TO BASE

IIIV(
y141THTIE-DOWN RODS= ;

‘YF \ “

HORED .\ wiw
CK

:FIGURE 35. HoId-downs and -tie-downsfor skid bases.

I
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LW’4BER
HOLD-DOWN

FIGURE 36. Hold-downsand ,tfe-dowm for sill bases.
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I
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I
I

t

I

I

I

I

MIL-C-104I!

FIGURE 37. Blockinq and bracinq.
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t?msc%la.?$a

MINIMUM OF
3 1/2 INCH
BOLTS

/’1/2 INCH LAG BOLT J
(AT ASSEMBLY)

60° TO 75° ANGLEJ
OF APPLICATION

1/2 INCHRADIUS

$@
2 INCHES

●

$ T
$
@

1/2
MACH

MEMBER BOLT

HORIZON
-. BRACE O

TOP CENTER

CROSS SECTIONS

‘2-1/2 INCH X 3/8 INCH LIFTING BAR
(STRUCTURALSTEEL BAR STOCK
TENSILE STRENGTH 55,000 TO
65,000 P.S.I.]

USE TWO BARS ON EACH SIDE
OF CRATE

LOWER

2

FRAME
MEMBER

WASHER y
..--...-
7/

K /1/2 1

FIGURE 38. Bars for lifting crates.

BASE

.k2!4
. . ---
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MXL-C-l.04B
APPmUI

DISASSEMBLY OF ITEM, ANCHORING, BLOCKING, AND LIFTING ATTACHMENTS

no. SCQPE~ Thfs appendix covers df.sassembly of ftems * anclmrfng and
blocking. and lifting attaclmnents~

200 APPLICABLEDOCUMENTS. Nine,

300 REQUIREMENTSo

30.1 ‘It&II disassembly. Dedgnof the crate should be based on a careful
Such a study should considerthe shape~

Size.weightD strengthand degree of fragilityof the item(s)athe avail-
abilityof mountingprovisimw and the disassemblypermissible for shipment.
All reasonabledisassemblyshould be performedto effect a saving in crate
volume0 Unless otherwisespecifiedby the prcIcuIcingagency,the disassembly
shallnot be of such extentas to require special personnelor equipment
or an unjustifiableamount of tiresfor reassembly.

30.2.1 “General. Attentionshall be given to anchoringof the contents
within the crate in order that proper design and constructionof the
container will not be nullifieddurfpg shipment and rough handling.
Care shall be taken~by padding and c’uahioningwhere necessary to prevent
d+age Eo the contentsof the crate at points where blocka~ braces. or
straps come in contactwith a part of the crated item.

300202 “Boltixkg’downe When there are holes in the ttem being crated
which dam be utilized““fb-r~mchoringit to the crate bases th~ item shall be
bolted ‘throughthe skids or chamferedlongitudinalsleepers.minimum size
2 hmhes by 4 ~mhes by not less thsn 3 feet long, shall be added underneath
the floor of skid-typebases so that the tie-downstresswill be &ts-
tributeda When boltirigto sill bases, bolts shall mot pass through the
depth of the s~llbut through blocks which’ehall be securely nailed or
bolted -tothe s%I1 (see figure 34]0

30.203 Hold-dotis ”tid”ti-doms. $thenbolt holes in the item befig

crated are not mnd.lable~the item shall be anchored to the base by
mesns Of either ~umber h&d-downs~ ti~dOWKIS rods US6?d in COUl$i~diOIl with

hold-downs-timbersDor tensf.medmetal strapping or soft iron straps
securely attached to the Skidsg sills or other frame members (see
figures 35 and 36)0 Considerationshall alm be given to strapping parts
of the item being crated.to the item itself. *
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30.2.4’ “Blockfdg arid”braeing. In conjunction
strapping,wood blocks and braces shal be used

MIL-C-I04B
Al?P~IX

with~ or in lieu of metal
to prevent moyemantof load----

within the crates SidesWay of topheavy items sh+l be prevented either
by strapping, blocking, or bracing (see figure 37). Wood blocks and braces
shallbe securelynailed to floorboards~Sf~lS) headers~ or other frame
menbers and not directly to sheathing. End grainnailing shall not be used
to hold blocking in place.

30.3 Lifting attachments. Large$ heavy crates are often severely
damaged by ordinaryhandlingwith slings or grabhooks. Much of the damage
can be eliminatedby providingspecial handling attachmentson crates.
Suggesteddetailsof such crates are shown in figure 38. Such attachments
a“recapable of carrying12s000 pounds each with a factor of safety of about
four. Smsllerbars may be used for lightercrates but the safety factor
of four shouldbe maintained.

*U.S. GOVERNMENT PRINTING OFFICE: 1980-603-121/944
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