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In designingpackagesand handlingequipment,the interfacebetween
the package sssdthe handlingequipmentand the item to be packagedor
handledmust be defined. Further,where the item is a transportability
problem item (as definedherein),the interfacebetweenthe item (packaged
or not) and the transportationsystemmust be deiused. These interface
definitionsneed to be kept currentto assureproperequipmentdesign
and transportabilityanalysis(whererequired). The item characteristics
identifiedherein are those requiredto definetheseinterfaces. Avai1-
abilityof thesedata is an essentialprerequisiteto containerand hand-
ling equipmentdesign.
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MIL-STD-1319 (NAVY)
8 Au~st 1968

,,
MILITARYSTANDARD

ITSMCHASKTERISTICSAFFSCTINGTRANSPORTABILITY
AND PACKAGINGND HANDLINGEQuIPMHU DEsIGN

,.
1.. SCOPE

1.1 This standardidentifiesthe item characteristicsaffectingdesign
end developmentof packagingend handlingquipmsnt aswell aa the item
characteristicsaffectingtransportability(see6.1 and 6.2).

2. REFERENCED00CDKSNTS

2.1 The issueof the follcwingdocumentsin effecton.the date,of
invitationforbids form a part of this
t,erein.

standardto the extentspecified

STANDARDS

!!Awi?z
MIL-STO-444 Definitionsin

MIL-=D-648 GeneralDesign
COntainers

the Amwnition Area

Criteriafor SysternsShipping

Criteriafor SvstemsHandlinzMIL-STD-1365 GeneralDesign
EquipmentAssociated With We&ons and Weapo~
Systerns

MIL-STD-1366

MIL-STD-1367

MS 35858

Definitionof Tramsportation and DeliveryMode
Dimansional Constraints

Packaging,Handling,Storageand Transport-
ahiIityProgramRequirements(ForSystemand
Equipments)

Diagram,Equipment,Composite,Railway,Freight,
56-1/2 Gage, DomesticService
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(Copiesof specifications,standards,drawings,and publications
requiredby suppliersin connectionwith specificprocurementfunctions
shouldbe obtainedfromthe procuringactivityor as directedby the
centracting officer.)

OTHER PUBLICATIONS

Departmentof Transportation ReRulations

49 CFR 170-189 Departmentof Transportation(DOT)Regulations
for the Transportationof Explosivesand Other
DsngerousArticlesby Land and Water

(Applicationfor copiesshouldbe addressedto the Superintendent
of Documents,GovernmentPrintingOffice,Washingron,D. C. 20402.
Orders for the publicationshouldcite ‘The latestissueand supple-
ments thereto.”)

3. DEFINITIONS

3.1 Transportability.The inherentcapabiiityof ma~eriaito be
movedby towing,by self-propulsion,or by carriervia railways,high-
ways, inlandwaten?ays,oceans,and airways.

3.2 Tranportabilityproblemitem. h item in its shippingconfigura-
tionwbiti exceedsthe dimensionsgiven in MIL-STD-1366;any item or
material definedas hazardousin the Departmentof Transportationregula-
tions;sny item so sensitiveto shock,vibration,or climaticenvironment
that specializedconveyancesare essentialto its movement;anY item
requiringspecialsecurityproceduresor technicalescortwhile in
transit;any item requiringexternalpower sourceduringtransitand
storage;any item requiringspecialradiationshielding(electromagnetic
or radioactive); any wheeledor trackedvehicle,or; any item requiring
specialproceduresor unusualmaterialhandlingequipmentwhile in transit
(see6.2.1).

4.

4.1

5.

GENERALREQUIREMENTS

Not applicable.

DETAILEDREQUIREME~S

*

2
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5.1 Reportsubmittal. Data accumulatedpursuantto this.stsndardshall
be submittedto the Governmentonly when specifiedin the applicable
contractDD Form 1423 (see6.3).

5.1.1 ~. When a reportsubmittalis required,it is
nomuillyrequiredto be submittedearly in the contractto definepotential
trsnsportsbilityproblemitems,when tuiysignificantchangesoccur,and
justprior to design freeze. A significent changeoccurswhen an item
chengeforcesredirectionof packagingor hsndlingequipmentdesignor
wheneverstatus as a trensportabilityproblemitem changes. fie specific
time frsme for submittalof preliminary,final,and smendedreportsshall
be in accordancewith the requirementsof the applicableDD Form 1423.

5.2 Sourceinformation. Sourcesfor item characteristicsshal1
include,but not be limitedto, the follwing:

(a)

( b )
ments

(c)

(d)

(e)

(f)

(g)

(h)

Technicaldevelopmentplsns

Specificoperationalrequirements

Systemsnd item specifications

Test reports

Vibrationsnd shock snalyses

Stresssnalyses

or qualitativematerialrequire-

Correlationor coordinationdrswings

Integratedlogisticsupportplsns for the systemand its major
components.

It is not anticipatedthat all of these datawill be avsilsbleat the
start of a progrsm. For exemple,environmentaltest reportswould not
be readyunti1 well into the engineeringdevelopmentphsse of a system.
hhen availeble,hcwever,thesedata shouldbe carefullyscreenedto
detetine whetherprescribedminimumenvironmentalperformancevalves are
being exceeded,and by howsmch. If so, packagingdesignproblemssnd
trensportsbilityproblemsmay be drasticallyreducedwith concomitant
reductionof systemcosts.

● I
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5.2.1 Traceability. The centractor shal1 insure that the interface
controldata accumulatedas a resulthereofare traceableto valid con-
trollingdocumentsor test reports.

5.3 Basicproductcharacteristics. The charactersticsdelineated
in the subparagraphswhich followare concernedwith the item;preserved
as necessary,and with al1 blank-offcovers,protectivecagesor other
packagingmaterialsattachedto the item itselfbut excludingall con-
tainers,associatedcushioning,tie-downdevices,or purelyin-plant
handlingdevices. Althoughcharacteristicsare presentedseparately,
combinationis not therebydiscouraged;see ~igure 1.

5.3,i Itemgeometty.

5.3!1.1 S@&. Envelopeshape,preferabIy supportedby dimensioned
sketch or drawing,see Figure2.

5.3.1.2

5.3.1.3

5.3!1.4

Dimensions. Overall length,width and height,seeFigure2.

w. Weight of the item.

Center of gravity. Locationof centerof gravityof the item
with raspectto its mn coordinatesystem.

5.3.1.5 Projections. Any IHIusually projectingcharacteristicaffect-
ing developmentof packaging,handling,or transportability;for exauqle,
antennasof relativelysmall crosssectionprojectingfrom any part of
a missile.

5.3,1.6 Surfacefinish. Unusualsurface finishmaintenancecriteria
such as: surfacefinish of 125 shallbe preservedIn areasIndicated.

5.3,2 Itemdynamiccharacteristics.

5.3.2.1 Radiiof gyration. Radiiof gyrationin the threemajor
Cartesiancoordinateaxeswith respectto the centerof gravity.

4
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>ments. MendingmOmCntS In planelsJ or eacli.Ogicai
r longsientiericcj~ (siel,tiuliicuti *LC iic,m ;,a.;;l~

thicknessor diameterof 5:1 or greater), see

time and associ~tedpulse shape alongeach ~f the”
dinateaxes.

Criticalresonantor m.ay~mums. tra>smissibili?y
; e n c i e s in the piane of eacl)logicalshippingatti-

sure. Maxinnmallowablestatic s k i n pressures,-
oluuuhlLfeu.uxe> arc il.: .lk.l::d’.:.-’..gbJ. .:.+
ure diagrainusablewhere skin pressurevaries.

s...,,-.......... ~&p.s~gM AI.d Inca?icms(seeFigure 2)
.mg featureswhich may be used to securathe item
ipping skid,handlingdeviceor shippingconveyance.
mamic stressof these featuresis also requiredto

Maximumallowablesolid, liquid,or gaaeousemis-
) rates.

n - e s s u r e . Vaporpressureat 70” Fahrenheit(F) and
~iliquid products. Associatedoutageor
.,....... ....,,,,...,,!,,,,,’..:..,!4.8.,..L.>...... .. .=....-...-.

mmenta! limitations.

Ur&. Specificlimitson allwable high and lW tem-

8
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o
5,3,3.2 Pressure.

Particular~ n
Specificlimits’on allowablesnbientpressures.
shallba paid to itams or materialsincaDableof. .

w$thatandin$● pzwmaurealtitudeof 5000 feet,standardat&phere.
(See alao 5.3.2.7.1.)

5.3:3,3 H~dit~. Specificlimitson allowablehumidity’exposure
and time sasoclate with the high and lcw extremes, Humiditymay be
expressedas absolutehumidityor as relativehumiditywith associated
temperatures.

5,3.3,4 Cleanlinessand sterilization. Itemsrequiringclean
or sterileprocessingshallbe identafled. Criteriafor special
etc., to maintainclemlineas or sterilityduringtranspo~aticm
storageshallbe stated,

5,3.3.5 Shelf life.Shelf lifedata of nonmetalliccomponents
item are required.

room
filters,
and

of the

5.3,4.1.1 Net explosivecontent. Net weight of e~losive to be
includedin the deviceor anticipatedshippingcontainer,and quanti-
ties of eath, if mo r e than one, shallbe defined, Tradenames of explo-
sivesshallnot be used..

5.3.4,1.2 Nomenclature.Officialmilitarydesignationof explosive
Composition(sj and Departmentof Transportationclassificationof the
item,insofaras it canbe estimatedin advanceof containerdeaifl.

5,3.4.1.3 Storagerequirements.Knownor anticipatedquantity-
distanceand storage/stowagecompatibilityrestrictionsapplicableto
the end item.

5,3,4.2 Occupationalsafety. Occupationalsafetyhazards (health,
flammability,and reactivity). Need for and typesof specialprotective
clothing.
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5.3.4,3 Electrostatic, Groundingor shortingrequirementsto prevent
unwantedactioninitiatedby staticelectricity.

5.3.4.4 Radiation. Protection requiredfrom or by radioactiveradia-
tion o~ magneticflux. Locationof and effectson externaldimensions
of shields,shortingplugs, etc.

S.3.4.5 Disasterresponse. Force requirementsfor responseto a
disaaterduringtransportationor storage,including,but not limited
to, security,fire fighting,and medical.

S.4 Derivedcharacteristics.The followingcharacteristicsare
derived, i n iterativefashion,from the basic productcharacteristics.
They arebasic ingredientsin any transportabilityanalysiswhich may be
required, The derivedcharacteristicsspecificallyreferto the item
= preparedfor shipmento

5.4.1 Itemsin containersor on skids.

S.4.1.1 Type of container. The type of container;for example,fully
reusablemetal, open crate,or skid.

5.4.1.2 Dimensions. Overal1 dimensions,includinggrossweight of
the item i n i t s shippingcontainer(see6.2.2). Wlserestackingheight
and overal1 height are not the sante,both dimensionsare pertinent.

S.4.1.3 HandlinKfittings. Locationsand dimensionsof tie-dwn
fittings,liftingrings,forkliftpockets,and other containerfittings.

S.4.1.4 Centerof gravitylocation. Locationof centerof gravity
with respectto a referencecommonto locationsof handlingfittings.

S,4.1.5 Naturalfrequency. For shock
lationalnaturalfrequency,in hertz, or
sibilityof isolationsystem.

isolateditems,verticaltrans-
frequencyof maximumtransmis-

—
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5.4.1.6 Footprint. Footprintdimensionsand total area of skids (nn
containeror of shippingskid) and type of skid material(woodor metal).

5.4.1.7 Specialhandlingequipment. Identificationof specialslings
or liftingrigs requiredto move materialinto,onto, or out of trans-
portation conveyances, or int0 or out of centairier.

S.4.2 Itemson wheels or tracks. The followingcharacteristicsare
requiredin additionto the dimensionaldata requiredfor an item in a
container:

(a) Footprintdata (planview, showinglengthand width of actual
area in contactwith the ground)

(b) Dimensionsindicatingrelativepositionsof the areasin con-
tact with the ground

(c) Nunberof tires,size, locations,and inflationpressure

(d) Pressureof track nn surface
squareiuciij

(e) Individualaxle loads (empty

(f) Front and rear overhangdata

(g) Wheelbase

(trackpressurein poundsper

and loaded)and spacing

by dimensionalsketch

(h) Distancefrom groundto the lowest

(i) Turningradius

(j) Speed range

(k) Statementof compliancewith State
requirementswhen applicable,

part of chassisor equipment

and Federalregulatory

5.4.3 Shippingconditiondrawing. Finalvaluesof the characteristics
prescribed above may be lumpedinto a shippingconditiondrawing,when
submittalof such a drawingis required(see6.4).

‘,

9

5.S Transportconveyancecharacteristics.

12
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5.5.1 Proposedctmveyances. Need for heavy duty,or drop center
rail cars,or speciallowbed trailersis a transportsbilityconsidera-
tion,

5,5.2 S]ecialservices. Need for specialservicessuch as power,
heat, or refrigerationduringtrsnsportor by the receivingactivity
a trsnsportabilityconsideration.

is

s.5.3 Blockingsnd bracing. Methodsof blockingand bracing,particu-
larlyfor oversizeeauiDmcntmovine on oven top conveyancesand for a!mnu-
nition and explosives,is a transportabilityconsideration.

5,5.4 Vehicleloadingconfiguration.Final valuesof the characteris-
ticcs prescribedabovemay be lumpedinto a vehicleloadingconfiguration
drawing,or equivalent,when submittalof such data is required(see6.4).

5.6 Routings. Where the item conveyancecombinationis such as to
indicatethe probabilityof specialroutingsbeing required(see,for
exsmple,MS 358S8), then the foiicwingtraff~~=iara~:~ri~ti-~are =
transportabilityconsideration:

(a] Contemplatedoriginsof shipments

(b) Contemplateddestinations;for example,storagesites,installa-
tion activities,or ports.

6. NOTES

6.1 Intendeduse. This standardis intendedto be used in contracts
for major systemssnd equipmentto definethe interfacebetweenthe
equipmentsnd its packagingsnd hsndlingequipmentand the interface
betweenthe itempreparedfor shipmentand the transportationsystem.

6.2 SngineerinEfor transportability.The overallscope of the ~gi -
n e e r i n g for transportabilityprogramis containedin Joint Regulation:
DSAR 4500.25;AR 70-44;OPNAVINST4600,22A;AFR 80-18;MCO 4610.14B.

6,2.1 TransportabilityProblemitem. The definitionof transport-
abilityproblemitem givefihere does not includea categorycontained
in the citedjointregulation. This categoxyis an itemwhich does not
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meet the transportabilitycharacteristicsspecificallyimposedby the
contractwork statement,or the systemspecificationor the itemdevelop-
ment Specification,Since this is a matterof contractperform.snce,it
need not be addressedhere,

6.2.2 Estimatingtare weight snd cube. AI-Ianswerto the questionof
whetheror not sn item is a transportabilityproblemitem on the bssis
of dimensionsrequiresestimatingcontainertareweight snd cubebefore
the containeris designed. A usefulapproximationtechniqueis givenin
AppendixA.

6.3 Contractdata requirements.Reportsconformingto DI-L-2123,
“ReportTrsnsportability ProblemItem”or III-L-1408,“hansportsbility
DesignData Skeets,“ may be requiredfor deLiveryin connectionwith
this standard. When so required,such data will be specifiedfor delivery
on a DD Form 1423 includedin the contract.

6.4 Shippingconditiondrawingand vehicleloadingconfiguration.
Shippingconditiondrawingsand vehicleloadingconfigurationsare not

~ in Ssccrda??ce.wi?hth.i5stcmiard. ‘%?,-normally data itemsprcc,ure.
may be calledfor by other specificationsor stsndardsreferencedin
the applicablecontract;for exsmple,MIL-STD-1367.

Custodians: Preparingactivity:

Navy - OS Navy - OS
Aruo’-UI (ProjectNo. 8140-0063)
Air Force- 69

Reviewactivities:

Army - AV, MI, NE, Gl,,t4J,PA, WC, SG, SM, TE
Navy - AS, MC, 5A, SH, YD
Air Force- 10, 11, 13, 15, 16, 17, 18, 19,.70,71
Other - OH, DS

o

User interest:

Army - AT, AD

14 ‘O
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AppendixA

A FIRSTAPPROXIMATIONTECHNIQUEFOR ESTIMATINGCONTAINER
OIMENS1ONSAND ASSOCIATE TARE WEIGHT

10.1 SCOPE

10.1.1 This appendixcontsinsa simplifiedmethodof estimatingthe
dimensionsof a iargecratedor skiddeditem (Over1000po~ds) b~ed
upon the item dimensionssnd for estimatingthe weightof the resulting
crateor skid. It is emphasizedthat,as in all designoperations,
iterationis required. What followsis the firststep in this iteration;
no more.

10,2 REFERENCED00CUMSNTS

10.2.1 The issue of the follcwingdocumentin effecton the date of
invitationfor bids forms a part of this appendixto this stsndardto
the extentspecifiedherein.-

HANDBCDK

MIL-HDBK-701 Blocking,Bracing
PlantEquipment

10.3 NOTATION

10.3.1 Let:

and Skiddingof Industrial

LI . lengthof item to be packed,feet
Lz = overalllengthof item afterpacking,feet
w, . width of item to be packed,feet
W2 = overallwidth of item afterpacking,feet
H, . height of item to be packed,feet
Hz = overallheight of item afterpacking,feet
K1, KZ = constsntsdefinedin the pertinentequations
w~ = weight in pounds of itemto be packeddividedby 1000
w(t) = tars weight,pounds.
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10.4 OVERALLLINEARDIMENSIONS

10.4.1 Limit of accuracy. The procedureswhich followare useful for
estimatingoveraIllineardimensionswithinplus or minus one half foot.

10.4.2 Formulas. Given LI, W1, and HI, and all dimensionsin feet,
then:

W2 = w, + l/2

10.5 TARE WEIGHT

10.5,1 General. The firststep is to make an estimateconcerning
whether th~can be shippedin a sheathedcra~e,an open crate,or
skidded. Such decisionis not within the scopeof this appendix.

10.5.2 Sheathedcrates. First approximationof tare weight,W(t), in
pounds.of a sheathedcratemay be estimatedfrom

W(t) = K1(L2H2+ W2HZ + W2L2),

where K1 is an empiricalconstantdependingupon the value of W2H2 such
that

K1 = 6.4 if WZHZ s 20,
KI = 8.0 if 20 < W2HZ $ 40,
K1 . 9.6 if 40 < WZH2 s 70, and
Ki = 11.2 if W2HZ > 70.

10.5.2.1 Reductionfactors. The abovetareweightmay be reduced
10 percenti~ the contentsweigh lessthan 6 0 0 0 pcIunds.The abovetars
weight may also,and independently,be reduced10 percentif plywood
sheathingcanbe substitutedfor lunbersheathing.
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10,5.2.2 EX
+cationof the s zusg

end 5-1/2 feethiah.

Assumean object
rule has forecsst
Accordingly,the
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thatweighs 7000pounds end appli-
a crate 16 feet long,6 feet wide,
value of WZH2 is 6 x S.S or 33.0

and the value of K1 to use thusbecomes 8.0. Followingthe formulapro-
ducesan estimatedcratetareweight of

w(t) = 8.0[(16)(5.5)+ 33.0 + (6)(16)]= 1740pounds.

The total weight is on
therefore,a potential
disosnsions.

10.5.3 @en crates.
the formula:

the order of 8700 pounds and the item is not,
transportabilityproblemitem on the basisof

Open cratetare weight canbe estimatedfrom

W(t) ❑ K2(LzH1+ WZHZ + WZLZ),

where

K~ = S,o + n.zr(w- - 5) + (W2 - 4]]... ..

Minimumvalus of K2 is S.0.

10.5.3.1 Exsmple. USing the same dimensionsse in the previous
example,we find that

K2 = S.0 + 0.2[(7- 5) + (6 - 4)] = 5.8.

Substitutingin the basic fomnulaproduces

W(t) = 5.8(217): 1260

“ihue,the total estimatedshippingweight is approximately8S00 pounds.

10.5.4 Skids. ‘lhereis no short cut formulafor estimatingweight
of skids.~nvenient firstapproximationmsthodis to use the skid
requirementtabIes of MIL-HDBK-701and to assumesolidn om i n a l 2-inch
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plankingfor floorboards throughoutthe
of lumberis then computedand converted
35 pouO* per cubic fOOt.

length of the-skid. ‘he “ioltime
to tareweighton the basis of
.

10.S.4,1 Ex
*

Assumingthe same plan for dimensionsfmm previous
examplesand, m t is case, determiningthat the supportedload is simi-
lar to a flushbase machinetool forbeam selectionpurposes,table V
of the hsndbook is consulted. It is found that threenominal6 x 6 tim-
bers will suppo~ the load. The estimatedlumberbill of materials,to
sliderule accuracy,is as follcnw:

Members Computation Cubic inch

Ruusers Three (5-1/2x 5-1/2 x 16 x 12) 17,400
Headers Tko (5-1/2x 5-1/2 x 6 x 12) 4,360
Flooring (16 x 6 x 144)x 1-3/4 24 400

Total e

46160x 35w{:) = = gAO ymds
1728
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