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SUPERSEDING
MIL4-9897A
8 May 1968

MILITARY SPECIFICATION

o

CIUTES, SLO?’ITDANGLE, STEEL OR AWMJWM, FOR LIGHTWEIGHT AIR&
COMPONENTS AXD BULKY ITEM (FOR MAXW LOADS OF 3000 POUNDS)

This specificationis mandatoryfor use by allDepartments
and Agencies.of the De~ment of Defense,

1. SCOPE

1.1 EssEs” This specificationcovers material and fabrication requirements
for two t~es of reusable metal (slotted angle) crates for air and surface,
domestic ad overseas shipment of lightweight airframe components ezd
lightweight bulky ite~.

1.2
grades

2.

2.1

Clas9ification. Crates shall be of the f“ollowi~gt~es, styies, and

as specified: (See 6.2.)

TYPE I Crate, slotted eagle, steel or aluminum, open.

TYPE II Crate, slotted angle, steel or aluminum, fully
enclosed or sheathed with solid materiai.

STYLE A Crate, slcttetiangle, steel or aluminum without
skids or rubbing strips.

STYLE B Crate, slotted angle, steel with skid “Dlocks or

skids with rubbing strips aad provisions for
forkli.+.truck handling.

GRADE 1 Crate for domestic and overseas shipments inten~ed
for outside or indeterminatestorage.

GRA.DZ2 Crate for domestic and overseas shipmeats izcenSea
for inside or protected storage.

APPLICABLE DOCUMENTS

The following documents of the issue in effect on date of invitation
for bids or request for proposal form a part of this specificatiuc to the
extent specified herein.
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SPZX2~ICATIONS

Federd

FF-B-575 Bolts, Hexagon And Square

FF-B-584 Holts, Finned Neck; Key Head; Machine; Ribbed
--’Neck; Sqwe Neck; Tee Iiead

FF-N-105‘

NN-P-530

Q+s-6g8

QQ-S-781

TT-E-527

TT-P-1757

IT-w-546

TT-W-550

m-w-571

W-T-81

PPP-F-320

PPP-V-205

Militq

MIL-s-21041

sTlufDARDs

Federal

FzksTD-595

Military

MH.ATD-105

Nails, Rrads, Staples And Spikes: Wire, Cut And
Wrought

Plyvood, Flat Panel

Steel, Sheet And Strip, Low<arbon

Strapping,Steel, Flat And Seals

Enamel, Alkyd, Lustreless

Rimer Coating, Zinc Chromate Low Moisture -
Sensitivity -

Wmd Reservative;

Wood Preservative;
Mixture

Wood Reservation:

TWS, Shipping And

Acid Coppar Chromate Mixture

Chromated Copper ~senate

Treating Practices

Stock

Fiberbosmd: CorrugatedAnd Solid, Sheet Stock
(ContainerGrade), And Cut Shapes

Veneer, Paper Overlaid,

Slotted Metal Framing:

Colors

SamplingRoceduresAnd
By Attributes

2

Container Grade

Angles And Panels

Tables For Inspection
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o MZL-STD-12g

MIL-STD-163

MIL-sTD-6~9

MU-SLID-73i

MS 51922

Marking For Shipment And Storage

Steel MilJ Products Preparation For Shipment
And Storage

Aluminum And Magnesium ProductsRep=ation
For ShipmentAnd Storage

QualityOf WoodMembersFor ContainersAnd Pallets

Nut, Self-Locking, Hexagon - I%evailing Torque,
General Furpose, 250°F, UNC-2B and UNF-2B

(Copies of specifications,standards, drawings end other publications
required by contractors h 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
specificatio~to the extent specifie~ F.erein. Unless otherwise indica%ec,
the issue in effect on date of invitation for bids or request for proposal
shall appQ.

U.S. DEPARTMENT OF COMMERCE

FYoducts Standard 1

=oduct Standard 51

(Applicationfor copies shouldbe addressed
U.S. Government Printing Office, Washington

UNIFORM CLASSIFICATION COMMITTEE

Uniform Freight ClassificationRules

(Applicationfor copies shouldbe addressed

to the Superintendmt of Documents,
DC 20402.)

to the Uniform Classification
Cofiittee, Room H06, 222 South Riverside Plaza, Chicago IL 60606.)

NATIONAL MOTOR FREIGHT TFW’FIC ASSOCIATION, INC.

National Motor Freight Classification Rules

(Applicationfor copies shouldbe addressed to the American Trucking
Association, 1616 P Street, N.W., Washington DC 20036.)

(Tectiic~ society and technical association specificationsand standards
are generally available for reference from libraries. They =e also
distributed among technical groups and using federal agencies.)

o
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3* REQUIREMENTS

3.1 Materials. Materials shall conform to the requirementsSpecified
herein.

3.1.1 Slotted Metal hgle. Slotted Metal Angle
type 1, 2, 3, 4 or 5 of MXL-S-21041.

shall conform to umit A,

3.1.1.1 Surface Finish of Slotted Ax@e. Steel for Grade 1 crates shall have
the surface finish conformingto class 2 of MIL-S-21041 applied. Grade 2
crates shall have a s=face finish conformingto class 1 of MIL-s-21oL1
applied. AluminumshalJrequireno additional finish.

3.1.2 Bolts end Nuts. Bolts and Huts used h assemblingmetal members
shti conform to those specified In MIIA-21041 except that nuts shall
conform to MS 51S’22with-the exceptionthat 5/16 nuts shaU be .551 to
inches across the flats (width). Bolts and nuts used in wood members
(sheathing,blocking,bracing, skids, etc.) shtibe zinc coated and
conform to XV-B-584or FF-B-575.

.564

3.1.3 Strapping. Steel strapping used for band.imgor tension braces
shaU conform to t~e I, finish B, of QQ-S-781.

3.1.k Wood Members. Components such as skids, mbbimg strips, ?Qler
strips, load bearing meders and blocking and bracing shall conform to
the applicable structural class of MIL-STD-731, Group II, III or ~ woods,

3.1.5 PIWood.

3.1.5.1 Grade 1 crates. P~ood for Grade 1 crates shall contormto PS-51,
type I, Grade 34 or P&l, standardwith exterior glue.

3.1.5.2 Grade 2 crates. P~ood for Grade 2 crates shall conform to PS-51,
typa II, Grade 3-4 or PS-1, Standard.

3.1.5.3 PIWood finish. Unless othezwise specified plywood
uusanded ~see 6.2).

3.1.5.4 Plywood defects. Plymmds used for sheathing shall
(knot holes, worm holes, etc) extemding throu@ the ~el.

shall be finished

have no defects

3.1.6 veneer, paper+verlaid. Paper-overlt&lveneer used for sheathimg
shalJ confoza to Type II of PPP-V-205.

3.1.7 Fi3erbo=d. Fiberboard used for eheatblngshell conform to PPP-F-320,
Type =T, ciass xeather-resistant,grades V2S, V3S, orVbs.

3.1.8 ~ocd preservative. Wood or -d coqmnents shti be-’treatedin
accor5~ce vi’~ T’I-w-571with preservativesco~formiagto either TT-w-546
or T’T-U-550.

. .
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3.1.9 Sheet steel. Steel used for marking panelsshallconfo~ to QQ-s-698,

3.2 Fabrication.
.

3.2.1 Selection of slotted aule members. TablesI, II, III and IV maybe
used as a guidefor the selectionof slottedanglebased on size of crate
and veight of load.

3.2.2 S@icing of mexbers. Steel or aluminum components should be of
continuous lengths. When splicing is necessary, a minimum of four bolts
shall be used to secure a lap splice and a minimum of eight bolts shall
be used for a butt splice (see figure 1).

3.2.3 Cuttingof slottedagle.

3.2.3.1 Lateral,=rticd and horizontal members. Cutting of the members
shouldbe made et 3/b inch incrementsto ~lY utilizethe slot =d hole
pattern.

3.2.3.2 DiagonU members. Cuttingthe wide flangeof the ugle on a miter
to protidemaximumarea of contact and positive bolting locations can be
accomplishedwhen cutting of diagonals is required.

3.2.4 Assembly. Slotted metal shall be assembled wath bolts or tne same
dismeter for which the slotted metal mgle was intended or designed. Bolts
and nuts shall be drawn tight and the nuts shell be secured against loosening
(see 3.1.2).

3.2.4.1 Diagonal braces. Full diagonal braces shall extend from one corner
diagonally across to the other corner of the pael being braced. These
braces shall be insttied as close as possible to the apex of the agle and
secured with a minimum of one bolt in each end. Shox% or corner braces,
when used, shall be placed in each corner -d secured at each end with a
minimum of one bolt. These braces shall be instd.led at ea angle of
45 degrees or as closeto that mgle as possible. Placement and sec~ini3
of braces are i~ustrated in figures 2. AU diagonel braces shall be
installed with &mum utilization of the round holes in the metal angle.

3.2.4.2 Steel strapping braces. Full cross “or “X” braces” (see figure 3) of
flat steel strapping placed in tension may be used when vetiical frame
members or other crate members interfere with the placemeritof diagonal
braces or when it is determined that this t~e of bracing meets minimum
bracing requirements. Steel strapping shall be not less than 1-1/4 tithes
wide by 0.032 inch thick and shall comply vith 3J.3C The bolt holes i~
the st~applng shall be
required for the bolt.
strap and shall not be

drilled or die punched and shalJ be no luger than
The bolt hole shall be placed in the center of the
closer to the end than half the width of the strap.

5

Downloaded from http://www.everyspec.com



t41L4-9897a.

a
3.2.4.3 Stmctural joints. Ends of the horizontal,-icsl, and lateral
member shall be bolted together to form the corner Jo&ts (see figure 4).
Intermediatevertical members (struts),horizontalmenkrs and intermediate
lateral _ers shall be bolted together to effect the$oints as Uustrated
in figure 1. Additional vertics3 or horizontalmembermvhich are prodded
for the purpose of using shock and vibrationmounts shallbe securedby
using a minimum Of tvo bolts in the tide flange and x bolt in the narrow
flange of the slotted =gle. It may be necessary to me shoz% pieces of
slotted mgle to effect this type of Joimt (see figurel sad 5). Forklift
truck handling menibersend load be=ing members shall?ieJoined to the lover
horizontalmember with a minimum of two bolts at each~ad (see fi~e 6).

3.3 !Mpe I, style A crate. This crate is of simp~fahrication, usually
consistingof one panel to each section, requiringzddmum bracingand
used for light bul@ and small items not exceediag 2&\pounds. Dimensions
.of this crate shell not exceed 80 inches in length by30 inches in width
by h8 inches in height, except when specific desi~s are approvedby the
procuring activity (see figure ‘7and 8).

3.3.1 Sides of crate. Crate sides shall consist of’%arizontalmembers
(side rails), vertical members and braces.

3.3.1.1 IntermediateVerticalmembers.(stzuts).In2mmediate struts shall
be evenly and sytiematicallyspaced throughout the le@h of the crate
siie between the end or corner vertical members (strmia). Distance betveen
the vertical members (struts sad intermediatestnrtsjshti not exceed
1-1/3 the height of the crate (see figure 8).

3.3.1.2 Assembly of crate sides. Vertica members ‘@ruts), horizontal 9
members(siderails)and bracesshallbe boltedtogetierusingbolts as
specifiedin 3.1.2. The verticalmembers(stzaxts)shallbe uaifomnin
lengthand bottomwithinhorizontalmembers(sideraZ%). The metalangle
used for the siderails shall be positionedvith thewfde flange of the
eagle in a vertical position. When the packed item%to be placed in an
upright position and anchored to the crate base, theand and intemnediate
verticsl members (struts) shall be ~sitioned with tiwvide flange of the
mgle against the wide flange of the horizontal znemb~s(side rails) of
the crate. Where greater side strength or special mmating provisions
are required along the side of the crate, extra ve~.~.members (struts)
may be added.

3.3.2 Crateends. The crate ends shall consist of atotted@e cross
members ~oining the two crate sides. Additional crossmaibers or
inte~diate struts to provide mounting or attachingpointswithin the
srate for specific items may be added to the crate m!las required. The
distance between the lateral members (cross members~d intermediatestnxts)
sha~ not exceed 1-1/3the width of the crate.

. . .
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3.3.3 Cratebase. The base shallconsistof flooring, cross members,
loadbe=lng members and braces as necessary. The flooring need not be
continuous throughout the base; however, it shall be placed in such
locations ss will provide protection to the =eas of the contained item
that is subject to damage by forklift trucks or other material handling
equipment. Plywood flooring (except loadbeering floorboards) shall have
a minimumthickness of 1/4 inch for crates through 12 inches wide, 3/8
inch for crates over 12 inches wide through 24 inches wide and 3/4 inch
for crates over 24 inches wide. Flooring shall be cut to fit snugly
in place and securely bolted to the lower side rails of the crate. Each
piece of flooring shall be bolted in place with a minimum of two bolts
in each lower side rail. The distance between bolts used to secure the
flooring to side rails shsll not exceed 12 inches, When 3/8 inch or
thinner plywood is used for flooring, a nominal 1 inch by 2 inch wood
hold down strip shall be used on top of the flooring with the bolts
passing through the hold down strip, flooring and side rail. Bolts used
for securing floorbo=ds shaU. not be less than 5/16 inch in diameter,
~ical fabrication details of the base structure is illustrated in
figure 6.

3.3+3.1 Loadbe=ing members. Loadbeaking members shall be located within
the crate base to C-XY the load of the contained item, except whez
suspension systems Ue used or when the item load is attached to the side
structure. Wood loadbeariag members sre selected horn Table V. Steel
loadbearing members are selected from Tables I, II and III (see 6.5).

3.3.3.2 Cross members. The minimum strength and quality of the slotted
angle cross member for the base shall not be lower than the slotted angle
used in the side rails and stints. The =imum distance between base
cross members shall not exceed 2b inches. When loadbearing mezibersare
used, they shall be considered adequate for cross member requirements and
other cross members spaced accordingly.

3.3.3.3 Braces. Braces of the same material used as cross members shall
be used in the crate base. When 1/3 of the base is floored with 12 inch
or wider floor panels, braces wi~ not be required.

3.3.4 Crate to~. The crate top shall consist of metal angle cross members,
cross ties and braces installed between the two crate sides.

3.3.4.1 Crate top cross members. Cross members shaU be located at the
same point along the length of the crate where the struts ~e located
(see figure l).

3.3.4.2 Crate top cross ties. Cross ties -e slotted metal augle members
petitioned at intermediate points between the cross members to reinforce
the crate sides and increase the superimposed load capacity and lateral
strength of the crate.
and cross ties) of the
crate. The cross ties

Distance between the lateral members (crossmembers
crate top shallnot exceed1-1/3 the width of the
shall be bolted to the upper side rails with bolts

7
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as specified in 3.1.2. The bolting of cross members and cross ties to the
side rtils and stnts is i~ustrated in figure 1.

3.3.4.3 Assembly of slotted .mae crates. Metal componentsof the crate
shall be bolted together as specified in 3.2.k through 3.2.4.3.

3.3.5 Li&htcratestit~ shortdiaaonal~races. Cratesvith dimensionsnot
in excess of 60 inch= in lengthW 30 inchesin tidthby k8 inches in
heightend with anticipatedloadsnot to exceed200 pounds,may be braced
with shortdiagonalbracesplacedin the comers of the Weas to be braced.
When this type of bracing is used, the suggested pattern 1s i~ustrated h
figure 2. AU other fabricationand materiel requirementsfor this crate
shall be es specified in 3.3 throu@ 3.3.4.3.

3.L Type II, style A crete. “Themetal fabricationrequirementsfor this
crate shall be as specified lm 3.3 thrOU@ 3.3.S.

3.4.1 Sheathing, The crate shall be WY enclosed or sheathedwith
plyvood, paper-overlaidveneer, or fiberboard as specified (see 6.2).
Crate sheathing shall comply vith the requirementsof Fagraphs 3.1.5
through 3.1.7 as applicable. When pl~ood of l/~ inch or heatier is used
for sheathing and is bolted directly to the metal mgle, diagonalbraces
may be omitted from the sheathed section. Sheathing shall be fastened
to the metal angle with a minimum of two bolts in each edge of the penel.
When any dimension of a sheathing pemel exceeds 14 Inches, three or ~re
bolts shell be used in that edge. Thespactigbetween these bolts shaU
not exceed 12 inches. Several methods of securing covering and sheathing
to the metal angle is illustrated in figure 9. a

3.4.1.1 Sheathing for top of crate. Sheathing for the top of the crate
may be nailed to wood nailimg strips securedto the slotted angle portion
of the crate, When this method of sheathing is used, the minimum size of
nailing strips shald not be less than nominal 1 by 2 inch vood with the
width incre-ed In accordemcevith the length of nails used. Each nailing
strip shall be secured to the slotted angle vith a minimum of two bolts,
maximum spacing of these bolts shall not exceed 24 inches. Bolts shell
conform to FF-B-584. Sheathing shall be nailed to the nailing strips
with cement-coatedor chemicallyetched common or box nails conforming
to FF-N-105. Minimum size of nail shti be six-penny spaced a maxlnmm
of 5 inches a-.

3.1b.1.2 Fiberboard sheathing (slipcover). Crates requiring only fiberboard
coverimg for protection to the contained item may be enclosed with 8

fiberboard slipcover fabricatedof materialmeetingthe requiremmts of ~~
PPP-F-320 as stated in 3.1.7 (see figure 10).

3.4.2 Ventilation. Crates completelyenclosed or sheathed with plywood
or veneer paper overlaid, shall be protided vlth vantilatlngholes or
slots. These holes or slots shall be located at each end or at ends and
sides cuound the perimeter of the crateand placed Immediatelybelow the
top fl%me mamhers of the ends and sides. In crates over 10 feet in

8
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length, the ventilating holes and slots shall be divided equally betwee~
the sides and ends and located as near the midpoint of the ends and sides
as pr~tical. Ventilating holes or slots located in the end, sides or
both, shall be provided with a baffle or shield placed over the holes or
slots on the inside of the crate to prevent water from being blown onto
the crate contents. The following chart furnishes required ventilating
area for each end or side of the crate:

PLYWOQD OR VENEER SKEATHXD CRATES

VOLIJMi’OF CIWIT AREA OF VENTILATING SPACE REQUIRED
(cu.m.) IN EACH END OR S~E OF CRATE (SQ. IN.)

o-1oo 7
101-150 10
151-200 14
201-400 27
J+O1-600 40
601-800
801-1000 2:

1001-1200 80
Over-1200 100

3.5 Cratesnot ftUY sheathed or other special features. Special features
(see paragrapin3.8).

3.6 me I, style B crate, This crate has a skidded base, braced sides,
ends and top, loadbearing and attaching members for specific items and
provisions for forklift truck and c=go sling handling. Slotted metal angle
used in the fabrication of this crate shall be steel and conform to the
requirements of 3.1.1 through 3.1.9. The dimensions of this crate shti
not exceed 36o inches (3o feet) in length by 48 inches (4 feet) in width
by 84 inches (7 feet) in height, except when specific desi~s are s~fitted
to =d approved by the procuring activity. A typical crate of this type
.sxadstyle is illustrated in figue 11.

3.6.1 Side of crate. Crate sides shall consist of horizontal members
(side rails , vertical members (struts) and full diagonal braces. When
splices are used, they shaU be placed in alternate positions within the
crate fabrication and in such locations that will not interfere with the
placement of other crate members.

3.6.1.1 Intermediatehorizontal or longitudinal metiers. Sides of crates
which are In excess of 48 inches high, or when it is determined that extra
strength is required to carry the anticipated load, shall be provided with
one or more intermediate horizontal members (see 3.2.1). When extra
horizontal or longitudinal members are necessm, they shaU be evenly
or systematicallyspaced between the upper and lower horizontal members
and shaU extend the f%ll length of the crate sides (see fig=e 13).

9
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3.6.1.2 Intermediate vertical members (stnrts). Intermediate Stnt9 shti a

be evanly end systematicallyspaced throu@out the length of the crate side
between the end or corner vertical members (struts).

3.6.1.2.1 ~==@ate struts titho@ Inten=d.iate horizontalmembers. ~“e
-~ of ~te~~ate struts for =ates titi Si*6 not protidedwith =
intermediatehorizomtsl-er shall be determin d by height and len@h.
Disteace betveen the vertical msmbers (etnrts emd qtennediate struts) shall
not -eed 1-1/4 the hei@t of the crate (see figure X2).

3.6.1.2.2 lhternmdiatestrutsvith intermediatehorizontalmembers. me
-- of ~~~ate struts for crates with sides providedwith intermediate
horizontal~ers shallbe dete~ed by the same method as specified in
3.6.1.2.1 except ~t the hei.@t ahdl be considered as the distancebetween
tvo adjacent horizcmtal=ers (seefigure13).

3.6.2 Crateend. Crateends ere not assembledpsnelswhichmay be removed
- the crate as such, but conslet of upperand lover lateral (cross)
~rs, int~ate cross members if required, and braces which join the
tvo crate s%des.

3.6.2.1 and lower lateral (cross) ~rs. The upper and lower cross
members - ma@r -s of the crate end ~oinimg the sides at the top and
bott= of the crate. These cross -era SW be instalLedwith the wide
flange of the -e in a verticalposition.

3.6.2.2 tite~ate ~teral (cross) members. Crate ends shallbe provided
vith int~ate cross members when the height of the crate exceeds 48
inches or vhem the heightof the crateexceeds1-1/4the width of the crate. a
In eith~ of the aboveinstances,the ~ distancebetweenintermediate
cross ~e~ and the upper or lover cross -r shallnot exceed48 inches.
Fositicmof wide flangeshallbe as specifiedin 3.6.2.1 (seefigure 12).

3.6.2.3 =t~ate verticsJmembers. Intermediateverticalmembersmay
be addedto the crateends es necess~ to prowidefor specialmounting
systm or specialblockingand bracing~.

3.6.2.4 mwicing of ends . Bracimg of the crate emds shall be ~complished
vlth slatted sn@e of the a- size used In tnacimg the crate sides,or

tension bmcee of flat steel strappingx be ~ when it is determinedthat
tamsi= b~ wuld be ~re effective. Provlsi~ of 3.2.4.1 and 3.2.4.2
shall~whemimstdlingb reces (seef@ures2, 3, and ~).

3.6.2.5 H aatee. -atee in exeeesof 60 in~ee lQX, or 18 fiches
vide, tiucmstea suh~ectto~ by fm%lift txmcks or other
~ ~ equi~ shall be equippsd with piah mates to

~ w ~ 6md -temts agdnat ~ thatw be causedby forklift
- hanu. Pwh platesshallbe poaitimad ~ the lover-
of theaidpmelwithlwer ~ofplatefl~ with top ofskids, and
ehallkbolted tothecormer struts witha~ Of tUO bolts (!SpBCifid

in 3.1.2)in eachawl of tie plate. E%ah~=sY be Group II, III,or

10
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rv -d of MIVSTD-7U, or N.wood for 8rOSSwe@ts (crate=d COntentS)
up to 500 pounds. Push plates shall be Group 111 or IV wood only when the
gross Wei@t of the crate exceeds 500 pounds. hsh plates she31 be a
mininuanof 1-1/2 inches thick by 7-1/2 incheswide when fabricated from
mk~-731 lumber, or a mm Of 3/4 fich thick by 12 ~ches tide when
fabricated from pl~ood (3.1.5) (See fiWe 14).

3.6.3 Crate top, (see 3.3.4.)

3.6.3.1 Crate top cross members. Cornilywith 3.3.4.1.

3.6.3.2 crate top cross ties. Cross ties are slotted metal angle members
positioned at intermediate points between the cross members to reinforce
the crate sides end increase the superimposed load capacity and lateral
strength of the crate. Distance between the lateral members (cross
rembers and cross ties) of the crate top shti not exceed 1-1/4 the width
of the crate, T&e cross ties shaXl be bolted to the upper side rails with
bolts as specified in 3.1.2 (see fiWe 1).

3.6.3.3 Crate top braces. Braces shell be provided for the top of tke
crate and locatedin each spacebetweenthe cross members ad between the
cross ties and cross members. These braces shall be full diagonal and
instaUed in accordance with the provisions of 3.2.lJ.land figure 2.
Tensions braces may be used in some instances (see 3.2.4,.2and fi~e 3).
&rangement of braces is illustrated in figures U and 12.

3.6.4 Crate base. Base structure of the crate shall consist of cross
members and cross ties to fasten the crate sides together at the bottom
.ofthe crate with load-bearing menbers, forklift truck handling meribers,
skid blocks, full skids and flooring as required.

3.6.4.1 Skida and rubbirm strips. Minimumdimensions of rubbing strips
shall be 2-7f8 inches thick by 3-1/2 inches wide by 16 inches long, and
the strips shall be beveled 45 :5 de~ees on bottom h~f on e*h end’
Rubbing strips located at the endof the crate shall be set buk 2-1/2
to b inches from the crate end to pezmit the use of slings. The center
of balance of the loaded crate shall also be a dete~ing factor in
locating intermediate rubbing strips to protide openings for forklift
tzuck entzy. M~ spacing between rubbing strips shall not exceed
48 inches. When the contained (net) load exceeds 500 pounds, full len@h
skidsshallbe used. (FuLllen@h skidsmaybe used for lesser contained
weight,but =e not IMZId8tOX’Y). Unless otherwise specified (see 6.2) when
full lengbh skids =e used, they shaU have minimum nominal dimensicms
of 2 fiches by k inches for contained (net) loads up to 1000 pounds, and
minimum nominal Wnensions of k inches for contained loads exceetig
1000 palmds. AU ftU length skids shall be provided with minimum
2-7/8 tich by 3-1/2 inch rubbing strips. Skids and rubbing strips shall
be boltedto the lower side rails of the crate with h- 5/16 ~~
diameter bolts specified in 3.1.2 (see figures 6 andll) tith SWQ
between these bolts not to exceed 24 inches except that 12 inch bolt
spacing shall be used for rubbing strips where 24 inch spacing cannot
be accomplished in a sin&e piece.

●
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3.6.4.2 Load-bearingmembers. Load-bearingmembersshallbe wood, plyvood, a
~tal or a c~ination of wood and metel placed in a crosswiseposition
to the crate length and bolted to the lover Bide rail vith bolts as
specified in 3.1.2. When wood is used for load-be~bg members, the size
8nd thickness ~sU be determinedby Table V. When met~ ~~e is wed
for load-be~fig members, the size shall be determinedby Tables I, II,
III, and~ (see 6.s). .

3.6.4.3 Flooring for crate base. Flooring shalJ comply vith 3.3.3 except
that plwood flooring shall have a minimum thickness of 3/8 inch for
crates up to 12 inches vide, 1/2 Inch for crates 12 to 24 fichesvide,
ad 3/4 inch for crates over 24 inches vide. Wood flooring (exceptload-
bearing, see 3.6.4.2) shall have a minimum thickness of 3/4 inch.

3.6.4.4 Forklift trick handling members. Crates shell be protidedvlth
forklifitruck handling members positioned crossvise to the crate at a
distance of 2& inches from each end. Crates which have a vidth in excess
of 36 inches shaU be equippedvith forklift truck handllng members
~sitioned at the location provided for side ent~ of forklifis. These
members shall be in addition to the ones located 2k inches from the emd
when the len~.h of the crate exceeds eight feet. The size of the forklift
truck handling member shall be determinedby strength required and the use
O: Table I (see 6.5) or V.

3.6.4.4.1 Load-bearingmembers used as handling members. Load-beU@
menibersmay be utilized as forklift truck handling members if suitably
located. All forklift truck handling members shall be bolted to the
lover side rails with bolts as specified in 3.1.2.

3.6.4.5 Cross members. When the distaace between load-bearingmembers
a

exceeds the vidth of the crate and the flooring is less than 3/h Inch
thick, intermediatecross ties shall be installed in the base. Cross
_ers, cross ties and load-bearingmembers shall be bolted to both
flmges of the lover horizontal member where possible.

3.7 II, style B crate (see Table VI). The metal fabrication
require=nts for this crate sheU be as specified in 3.6 thro- 3.6.1+.5,

3.7.1 sheathin~. Complete sheathing is required, and shall be accomplished
in accordancevith 3.4.1 throu@ 3.k.l.2.

3.7.2 Ventilation. Ventilation requirementsshall be as specified in
3.4.2.

3.8 Swc ial features. Crates covered by this specificationmqy be
procuredvith special features not describedhereim. Special featuresmay
be partial sheathing,special pamels, special cradles and contours, special
blocking and bracing requirements,shock and tibration isolation systems,

X2

Downloaded from http://www.everyspec.com



M13X-9897B

e

o

etc. Requirements for special features shall be fully stated in the contract
or order including descriptive and detailed drawings for cradles, contours,
and blocking. Complete information including springrate, deflection, etc,
on #hock and vibration isolation systems shall also be tinished wit.inthe
contract or order. Specialfeatures proposedby the contractor for
shipments to or for the government shall be approved by the procuring
activity (see 6.2).

3.9 panel for marking. Panels required for placement of markings on
Type I crates shaU be of 1/4 inch thick plywood of the quality specified
in 3.1.5,or .047thickplate as specified in 3.1.9and shall be painted
with one coat of primer conforming to TTJ-1?57 and two coats of TT-E-527,
color #37886of Federal Standard Number 595 and shall be bolted to the
crate members, in the appropriate place, vith bolts meeting tne requiremezits
of 3,1.2.

3.9.1 MsrkimzP~el sizes. When crates are used by contractors furnishing
material to the government, the size of the marking panel will be dete=ined
by the contractor in accordance with the mount of -king required. h%ez
crates =e”procured by the government, the size of the marking pw.els will
be specified in the contract or order (see 6.2)..

3.10 llorkmanshi~. The crates shall be uaiformly constructed &nd free
from all imperfectionswhich might impair their strength or useftiness.
The crates shall dso be free of all sharp corners, rough spots, etc,
which might be inJurious to personnel or property.

4. QUALITY ASSWCE PROVISIONS

4.1 Responsibilityfor inspecting. Unlessothezwisespecifiedin the
contractor purchaseorder, the supplier is responsible for the performance
of all inspection requirements as specified hereiz. Except as othezwise
specified in the contract or order, the supplier 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 fofi.hin the
specificationwhere such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.

4.1.4 Inspection. Irwpection shall be continuous throughout the entire
process of manufacturing. The passing of any detail of constmction or
material shall not relieve the contractor of responsibility of faulty
workmanship or material which may be recognized at any time prior to
final acceptance.

4.2 ~“

4.2.1 Sampling for inspection.
assembled crates, crate @s or

Samples shall be rendomly
components for inspection

13
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1 of ~-105. The acceptable quality lenl (AQL) shall be 25 defects
per 100Urlits.

4.3 Examinationof sanmles●

4.3.1 SelectedBamples. Samplesselected(see4.2.1)shaU be examined
and ass-led to merify conformancewith all the requirementsof this
specification. !Fhesample set of parts and componentsselected shti be
assembled as far as necess~ to demonstratethat the parts can be assembled
which will conform to this specification. If anY defect or error is Sound,
all of

4.3.2

the paz%s and componentsshall be examine~ for that error (see 4.3.2),

Examinationof the end stem for materials and constnaction.

Quality and
workmanship
of fastenbg
detices (bolts,
screws).

Construction and
workmanship of
fabricatedwood
and metal
coxnponents.

Constructionand
workmanship of
assembled crate
components,

Dmc!r MAJOR MINOR

Wrongsize or 101
type or spacfig
~eater than
specified.

IVutsnot drawn
tight .

Width of flooring
bo=ds not even, or
board en& not
sqwe, by more
than 1/8 inch.

Framemembers not
fitted properly,
such as struts or
diagonals cut too
short.

Splice joints not
tightly bolted or
not enough lap.
(seefig=el)

102

103

104

Not rigidlyaasenialed,105
tisibly out of square

or fastening detices
improperly applied.

201

a

Any component under 106
size.

14
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●
DEFECT

Framing members
and skids
improperly spaced
or omitted when
required.

Type, style, or
grade not x
specified.

Ventilation
requirements less
than required by
volume of crate.

Improper spacing
of floor members.

Inadequate cle=mce

contract or ord~~~”
for the item.

R-eparation for Crate or crate
delivery. componentsnot

packagedand packed
as specified(see
5.2).

4.4 Test procedures.

MIL4-9897B

WOR MXNOR

107

.

108

109

202

ILO

Ill

h. 4.1 Testing. Measuring instznuaentsshall be used in determining sizes
and dimensions of the crates or parts end components of unassembled
samples. Testing of samples required to construct the crate shall be
perfomed by the supplier (see 4.1).

5. PREPMATIOIi I!URDELIVERY

5*1 Disassembly. Disassemblyshallbe accomplishedto reducecubage.
Bolts,nuts,washersand pins shaU be placed in the mating parts and
secured to preventtheir loss.

5.1.1 Match =klng. When necess~ to facilitatereassembly,parts
remmsd shallhave matchmarkingidentificationon clothshippingtags
conformingto UU-T-81,type A, attached to the mating -s. The tags
shti be waterprmfed in accord.mce with MIL-S?TD-129.

15
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5.2 PackagfiK and Packing_. Packaging and packing shall be level A or C
as specified (see 6.2).

5.2.1 Level A. Crate components sha~ be.yckaged end packed h accordance
with MIL-STD-163 or MIL-.~-6L9 as applicable.

?.2.2 LevelC. Cratecomponentsshall be packaged and packed in such a
manner as to tisure arrival at destination in a serviceableconditionad
be acceptableto the c=rier at lowestrat=. Ccmtatie= Shw COIBPIY
with Uniform Freight ClassificationRules or Nationsl Motor Freight
ClassificationRules. The suppliers commercialpractice may be used when
it meets the requirementsof this level.

5.3 Markinq.
in the contract
accordancewith

6. NOTES

In addition to any assembly or specialm-king specified
or order, shipnentsof crates shti be marked in
MIL-STD-129.

6.1 Intendeduse. Crates covered Q this specificationare suitablefor
packing lightveigntbulky airframe components and other lightweightbulky
items. These crates arresuitable for overseas sad domestic air aBCS surface
shipmeats. These crates are suitable for items requirimg rigid blocking
and bracing assemblies such as support +els, cushionetisaddles, solid
and slat cradles, speciallydesigned brackets, yoke pnel assemblies,etc.
These crates &-e also readily adaptable to shock mount suspensionsystems
or other types of suspension systems vhich may be attached to the”side and
end members of the crate or special members provided for that purpose.
Also, the crates are intended for packing repairable, returnable items where a

a desirable lightweightreusable container is specified.

6.2 Ordering data, Procurementdocuments should specify the folloving:

a. Type sheathingrequired (see 3.4.1).

b, me, style =d grade of crate, including inside dimensions.

c. Uhether smded plwood is required (see 3.1.5.3).

d. Level of packaging and packing required (see 5.2).

e. Special features (see 3.8).

f. Marking panel size (see 3.9.1).

g* Whether full length skids are required (see 3.6.4.1).

.
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6.3 Fabrication aids. Prefabricationof crate

by using a panel for a Jig. This type of Jig may
a camel of the desired size and setting up enough

MIL-C-9897B

panels may be simplified
be set up by prefabricating
guide pins throughout the

pa~el to hold the pieces of metal agle required for another panel-in
proper alignment. A suggested jig and detail dimensions for the guide pins
are illustrated in figures 15 and 16.

6.4 Shock mountin~. Figure 5 illustrates several suggestions for the use
of shock mounts. The shock mount systems shall be desi~.ed to meet the
requirements for each item or piece of equipmentto be packed.

6.5 The v~ues in Tables I, II, III, and IV will be used for metal
angle with flange tolerances that sue plus or minus 1/8 of = inch of
flange sizes as stated h the tables.

slotted
the

CUSTODIMiS: PREPARING ACTIVITY:

Air Force - 69 AirForce - 69

Navy - S4

Army - GL PROJECT NUMBER: 8125-026!l

REVIEWER:

Air Force - 70, 71, 80, 82, 8L

Navy - YO

m- AV, SM, ME

USER:

Navy - OS

.
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TABLE I

SLOTTEDANGLE (STEEL)12 GAUGE (.104)1-1/2”X 3“

(Le-h Of Beam in Feet - Load 12 p~~ds)

2’ 3’ ~! 5’ 6,

RecommendedLoad lk50 980 7ko 500 350

RecommendedLed

Recmended Load

Recmerded Load

SLO’ITEOANGLE (STEEL)1~ GAUGE1-1/2”X 2.1/4”

(Lengthof Beamin Feet- Loach POLIdS]

2’ 3’ ~, 5’ 6’

Rec~ended Load

Recommended Load

Recommended Load
Fe

5190 3350 2700 2100 1700

Rec~ended Load
Lfi

800 510 390 300 250

SLOTTEDANGLE (STEEL)lk GAUGE 1-1/2” X 1-1/2”

(Length of Beam in Feet

3’ I 4, 1-’,:;%

o 1 P

1

Rec~ended Lod
/+

495 270 190 145
I

Recmended Load
r%

590 395 297 190

Rec~ended Load
&&

1335 1035 693 540

18
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SLO’ITDANGLE (sTEEL)

TABLEII

14 GAUGE

MIL<-98973

(.07~)1-1/2” x 1-1/21’

V~TICAL SUPPORTINGSECTIONS

(Lengthof Column in Feet- Load in Pounds)

3’ ~1 5’ 6,

RecommendedLoad
n

lb80 1180 gko 742

Rec~ende& i.oa~
m

38~0 3475 2970 2bT5

RecommendedLoad

SLC’Tn IMGLE (ST’EZL)14 GAUGE (.074)1-1/2” X 2-1/4”
VZX?ICJU SUPPORTINGSZCTIONS

Recomner.ded Load
m

2490 1850 1530 1280 gko

Recoxnezde5Load 3800 3350

Recocmefide&Load
1

56OC 5390 5000 4k80 Lljo

SLOTTEE ANG-LE(STrJL) 12 GAUGE (.104) 2-1/2” X 3“
VERTICAL SU??ORHNG SECT19XS

(LenutF.of COIUEZ in Feet - Load in Pounds)

3’ &l 5’ 6, 7’

RecommendedLoad
n

3450 2870 236o 1670 1150

ReconnnendedLoad 796o 7obo 6240 5W0 L500

RecommendedLo&
d

8900 7940 67OO 58OO 46s0

19
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SuYrrm Awx2 (wn.f)13 GAUGE (.089)1-1/2” x 24/h” .

(Length o? BasmI in Feet -Load in Pounds)

3’ ~, 5’
) 6,

Recmanded Lead
/4

lbso 350 26o 180

Recwnded Load
l?%

950 600 ●LOO ●350

Recoanded Losd
e?l$

2200 1600 1240 9110

RecommendedLoad
Lfi

●On spsns of this len@k, cross bracing gives a bettes structure, higher
recommendedload.

SLUTTEDANGLE(ALUM)13 GAUGE1-1/2”X 2-1/4”
VERTICALSUPPORTINGSECTIONS

(LengthofColmc in Feet - Load in Pounds)

3’ ~, 5’ 6, 7’

R

a

RecommendedLQad 1000 900 700 600

Rec~ended Laad
m

3100 2730 2&30 2170 1750

RecommendedLQed
fl

3500 3100 2700 2boo 2100

20
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TABLEV

AUOWABLE IIMJ)~ INCHOF
FMOIWARD m FOR GROUPS
II, III,AED mUCODS

Lmc’rliEmfEEN TKICNNESSOF FLOORBOARDS(INC~S)
OUTSIDE SKIDS

3/n 1-1/2 2-1/2 3-1/2

IRCHES FQUNDS PoUlrDs POUNDS POUNDS

12 48 220 57k 1,095

18 32 lb? 382 731

2L 2L Uo 287 5JJ8

30 19 88 229 438

36 16 73 192 365

112 Ill 63 16L 313

b~ 12 55 lU 27L

60 9 &k us 219

72 8 37 96 182

NOTE: Tf Group 111 or IV woodssreused,the aboveUowable loada
-Y be increasedby 20 percent.

22
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~IC,4,L UP SPLICE

JOININGOFMEMBERS

TYPICALWITHOD OF ATTACHINGVERTICALSIDE
MEMBERSCROSS MEMBERS & CRCSSTIE MEMBERS
TO SIDE RAILS OF CRATE.

II I

FIGURE 1
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vEND LATERAL MEMBER HORIZONTAL MEMBER=

1 (’( lJl

A.TYPICAL CORNER JOINTS T END MEMBER

B.INTERLOCKING CORNER JOINT *

C.CORNER JOINT AT BASE

e
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1.STOVE 8011

0

4. WOOO SCREW, SPEED

HOLDING THE TOP

-

7. DRIVI RIVET, SELF
EXPANDING

2. SPEED NUT 3. BARREL PRONG
OR “TEE” NUT

5. NAILING STRIP “ A

STAPLES - B

S. STRAP

FIGURE 9
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HOLDINGTHE TOP

9.TAPE
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GUIDE

PANEL As

JIG FOR COMSTRUCTIOM OF PANELS

FIGURE l!5

37

0

Downloaded from http://www.everyspec.com



MIL-c-9897B

FIGURE16 .
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~ANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(seeInstnutionl - RpSrSdside)

1. 00 CUMENT NJMBER 2 00 CUMENT TITLS

h NAME OF SUBMI=ING ORGANIZATION 4. TYPE OF ORGANIZATION IUub 04u)
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