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MIL-SID-13Z3.(NAVY)
16 January1979.,..;

DEPARTTKNTOF IHE NAVY

Naval Sea SystemsCommand

Washington,D. C. 20362

Unit Loadsof Ammunitionand Explosivesfor Undem{ayReplenishmentNIL-
STD-1323 (Navy)

1. This MilitaryStandardis approvedfor use by the Departmentof the
Navy and is availablefor use by all Departmentsand Agenciesof the
Departmentof Defense. This standardis publishedto establishrequirements
for constructionof unit loads (unitizing)of ammunitionand explosives
for underwayreplenishment.

2. As of the promulgationdate of this document,this standardis a
mandatoryrequirementto be invokedin all specifications,purchase
descriptions,or militaryinterdepartmentalprocurementrequests(and
contracts,when necessary)in the procurementof naval anummitions,explo-
sives,and associateditems to be unitizedfor underwayreplenishment.It
is mandatoryfor performanceof unitizingoperationsby all elementsof the
Navy and MarineCorps.

3. Requestsfor technicalinterpretations,approvalof deviations,or
specialassistanceshouldbe sent to CommandingOfficer,NavalWeapns
StationEarle,NavalWeaponsHandlingCenter,ColtsNeck, NJ 07722,or
call Autovon449-7691,7692 or 7693or area cede (201)462-9500ext. 7691,
7692 or 7693.

4. Copiesof this standardor individualdash sheetsmay be obtained
from the CommandingOfficer,NavalPublicationsand FormsCenter,S801
TaborAvenue,Philadelphia,PA 19120.

5. Beneficialcomments(recommendations,additions,deletions)~d ~Y
pertinentdata whichmay be of use in improvingthis docmnentshouldbe
addressedto: Conmmding Officer,Naval OrdnanceStation,Standardization
DocumentationDivision(501), IndianHead,MD 20640by using the self
addressedStandardizationDocumentImprovementProposal(DD Form 1426)
appearingat the end of this’documentor by letter.
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MIL-SID-1323(Navy)
16 January1979

FOREWORD

This MilitaryStan&rd describesgeneralproceduresand practices
applicableto the constructionof unit loadsof ammunition,explosives
and associateditems for shipping,handling,storageand underway
replenishment(transfer-at-sea).

Physicaldimensions,weightsand type of loadsvary greatly. Accord-
ingly,the proceduresgivenin thisMilitaryStandardshallbe considered
as typical. Requirementsfor individualloads are given in a seriesof
MIL-STDdash numbersheetswhich form a part of this MilitaryStandard.

CertainWeaponsRequirements(WR’s)referencedwithin this standard
are in the processof supersedureby militarystandards. If an equivalent
militarystandarddash numbersheethas not been published,the applicable
WR slashnumber sheet shallbe used. The followingcross referenceis
providedto facilitatethe identificationbeh,,eenthe newlyassigned
designatorand the previousdesignator:

MIL-STD-1320

MIL-STJ-1322

MIL-~D-1323

MIL-STD-1324

MIL-STD-1325

NEW—

Truckloadingof Ammunition
and Explosives

PalletizingDomistic
Unit Loads of Weapon
Components

Unit Loadsof Ammunition
and Explosivesfor Under-
way Replenishment

Unit Loadsof Annnunition
and Explosivesfor Amphib-
iousOperations

RailcarLoadingof Hazard-
ous Materials

WR-51

WR-S3

WR-S4

WR-55

\VR-52

PREVIOUS

Shippingand Handling
Instructionsfor Weapon
SystemComponentsin
Trucksand Trailers

PalletizingDomestic
Unit Loads

PalletizingFleet
IssueUnit Loads

PalletizingAmphib-
ious Unit Loads

Carloadingof Weapons
and MajorWeapons
SystemComponents

iii
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MILITARYSTANDARD:+ :.’:’,.

UNIT LOADSOF PMKUiITIONAND EXPLOSIVESFOR
UNDERHAYREPLENISH&U3iT

1. SCOPE

1.1 Scope. This standardcontainsgeneraland detai1 requirements
for the constructionof unit loadsof anununition,explosivesand associated
itemsfor shipping,handling,storage/stowageand underwayreplenishment
(transfer-at-sea).

1.2 Appli~tion~ This standardis to be used by all persomel engaged
in the constructiono unit loadsof annnunition,explosivesand associated
iternsintendedfor underwayreplenishment.

2. REFERENCEDIXUMENTs

‘2.1 Issuesof documents. The followingdocumentsof the issue in
effecton the date of Invitationfor bids or requestfor proposal,form
a part of this standardto the extentspecifiedherein.

SPECIFICATIONS

FEDERAL

FF-N-105

h14-L-751

NN-P-530

~-S-781

MILITARY

MIL-P-23312

Nails, Brads,Staplesand Spikes: Wire, Cut
and Wrought

Lumber,Softwood

Plywood,Flat Panel

Strapping,Steel, Flat and Seals

Pallet,MaterialHandling,Metal (For
~~mce Ite~ ): \& 3 ~.[odO Mk 12 fi[Od O
agd Mk 12.Mod1

1

—
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I ...

i

S—1—ANDARDs

MILITARY

MIL-STD-129 Markingfor Shipmentand Storage

MIL-STJ-731 Qualityof Wood Membersfor Containers
and Pallets

MIL-m-1320 Truckloadingof Ammunitionand Explosives

MIL-STD-1322 Palletizinghmestic Unit Loadsof
WeaponComponents

MIL-STD-132S P.ailcarLoadingof HazardousMaterials

MIL-STO-1386 Loadingof HazardousMaterialsin MILVAN
Containers

MIL-STD-1660 DesignCriteriafor fumnunitionUnit Loads

DRAWINGS

NAVALSEA SYST134SCGNMVID (CodeIdent 10001)

S64200 Pallet,MaterialHandling!& 3 Mcd O

2086479 Pallet,MaterialHandlingMk 12 ~bd O

2645217 Pallet,)&terialHandlingM 12 t.bd1

PUBLICATICTYS

HANDECCIK

MIL-HDBK-236 Indexto Standardsfor Palletizing,
Truck Loading,P.ailcarLoadingand
ContainerLoadingof t{azardousMaterials

NAVALSEA SYST134SCWWWD (CodeIdent10001)

OP 216S Navy TransportationSafetyHandbookfor
HazardousMaterials

OP 2173 ApprovedHandlingEquipmentfor Weapons
and Explosives

OP 4098 HandlingAmmunition,Explosivesand
HazardousMaterialswith Industrial
MaterialsHandlingEquipment(MHE)

2
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,,.j:,.,.

when”&;~lct.%%%%able init.iatirigimpulsesor agentssuch aSi%me, spark,
A chemicalcompoundor mixture of substanceswhich,”

heat,impact,or friction(whetherappliedmechanicallyor electrically),will
undergochemicaland physicaltransformationat speedsvaryingfrom extremely
rapidto virtuallyinstantaneous,resultingin suddenand rapiddevelopment
of very high pressurein the surroundings.Examplesare: blackpowder,
smokelesspowder,tetryl,TNT and HBX.

3.1.8 Handlingequipment. #my equipmentor specialhandlingdevice
used for movingpackages,packs,unit loads,containers,itemsor components.

3.1.9 Overhang. The distancethat the verticaledgesof the com-
ponentsof a unit load extendbeyond the edgesof the pallet.

3.1.10 Pallet. A low portableplatformof wood, metalor other
I suitablemate~ facilitatehandling,stowageand transportationof

materialsas a unit by mechanicalequipment. It is used as the base of
a.unit load to supportand combinegroupsof commodities(or to confine
singleitems)for handlingand shippingas a singleentity.

3.1.11Pallet,specialpurpose. A palletwhich is specifically
designedfor use with a particularannnunitionitem or for use in a
specifichandlingor transportationenvironmentt.

1“ “3.1.12 Palletadapter. A wood or metal frameworkdesignedto
secureirregularlyshapedarticlesto a pallet.

3.1.13 Palletizedunit load. A unit load“whichuses a palletas
a base.

,.,.. ,.

matej~;;l~d%%%sion arounda unit load to compactand securethe
A lengthof flat steel,or other suitable

individualitems into a singleentity.

3.1.15 Underhang. The distancethe edgesof the palletextend
beyondthe verticaledgesof the itemsor containers.

1 3.1.16 Unit load. An assemblageof items (in or out of containers)
designedto facilitatehandlingtheseitemsas a singleentity.

4. GINER4LREQUIRRJEhTS
I

4.1 General. This sectioncovers the generalrequirementsfor
unitizing~on and explosivesfor underwayreplenishment.Detailed
unitizingrequirementsare coveredby MIL-STDdash numberedsheetsand
Sections of this standard.

4

—
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(Copiesof specifications;stanc@is aqd publicationsmay be-obtained
upon requestfrom the ConunandingOfficer,Naval Publicationsand Forms
Center,5801TaborAvenue,Philadelphia,PA

I
19120). .

Z.2 Otherpublications.The followingdocumentsform a part of
thisstandardto the extentspecifiedherein. Unlessothetwiseindicated,
the issuein effecton date of invitationfor bids or requestfor proposal
shallapply.

~
CODE OF FEDERALREGULATIONS

I 49 CFR 100-199 Transportation

I (Applicationfor copiesshouldbe addressedto the Superintendedt
of Documents,GovernmentPrintingOffice,Washington,DC 20402. Orders-.. . —..
tor the publicationshouldcite “the latestissueand supplementsthereto”).

‘3. DEFINITIONS

3.1 General. The definitionsgivenhereincover termsas they are
used in th~dard and are not to be confusedwith any definitions
appearingelsewhere.

3.1.1 Ammunition. All the components,and an; and all explosives
in any case or contrivancepreparedto form a charge,completeround,
or cartridgefor cannon,howitzer,mortar,or,small arms;or for any
otherweapon,torpedowarhead,mine,bomb, depth charge,demolition
charge,fuze,detonator,projectile,grenade,guidedmissile,rocketand
the like;all signalingand illmninatingpyrotechnicmaterials;all
explosive-loadedimpulse devicessuch as bolts, squibsand catapultcharges;
and all ch6micalwarfarematerials.

3.1.2 Batten. A woodenmemberused to fill space,protectagainst
damageor to-e additionalsurfacesfor strappingor bearing.

3.1.3 Ca
+

A coverwith sidesextendingperpendicularlyfrom the
perimeteruse as a protectionagainstdamage,or to help createa stable
load. It may be used over the load,invertedunder a load or used underand
over intermediatecourses.

3.1.4 Ix3DIC/NALC.A four digitalpha/riumericcode”which will be
eithera ~partment of DefenseIdentificationCode (IXIDIC)assignedby
the DefenseLogisticsServicesCenter (DLSC)or a Navy AnnnunitionLogistic
Code (NALC)assignedby the Navy ShipsPartsControlCenter,Mechanicsburg,

3.1.S Dunnage. Lumber,strapping,nails or othermaterialused to
secureand protectunitized

3.1.6 Edge protector.
of a load to preventdamage

load.

A lightpiece’of materialused at the edge
by strapping.

3

PA.
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4.2 MIL-SITIdash number sheets. The MIL-SITldash nti.er sheets
(i.e., MIL-STD-1323-1,-2, -3, etc.) are a seriesof detailedinstructionsfor
the unitizingof specificammunitionand explosivesor associateditems.
As they are published,the MIL-STD-1323dash number sheetswill supersede
the WR-S4 slashnumber sheetsnow in use. Until the supersedingMIL-SIQ-1323
dash numbersheet is published,the WR-54 slashnmber sheet formsa part of
this standard. The unit loadscoveredby WR-54 dash number sheetscomply
with the designand testingrequirementsof MIL-STD-1660.

4.2.1 Identificationnumbering. The identificationnumberingof
theseMIL-STDdash sheetsconsistsof the basicMIL-~D-1323 designator
followedby a dash numberfor each group of sheets;or, in the case of
WR slashsheets,the numberingidentificationwill be the WR-S4 designator
followedby a slashnumberfor each group of sheets. These numbersare in
numericalsequencewithoutduplication.

4.2.2 Indexof dash nmnbersheets. hlIL-HDBK-236 is an indexof
dash numbersheetsfor Unit Loadsof Ammunitionand Explosivesfor Underwav
Replenishment(MIL-sTD-1323), ComesticUnit Loadsof W:aponComponents ‘
(MIL-STD-1322)and the dash number sheetsfor RailcarLoading(MIL-SD-132S),
TruckLoading(MIL-STD-1320)and ContainerLoading(MIL-STD-1386)of
Anmwnitionand Explosives. This handbookincludesthree typesof listings:

Section1 is a listingof ammunitionand explosiveitems in D3DIC/
NALCnumber sequencewith the applicabledash number doctnnentslistedfoy
each item.

Section2 is a listingof anm&ition and eiplosive‘itemsin alpha-
beticalorderwith the applicabledash numberdoctnnentslistedfor each
itern.

Section3 is a numericallistingof all dash number documentsgiving
the revisionand changenotice statusand titleof each document.

tisersof MIL-STDT1323 dash numberdocumentsshall
consultSection3 of the latestrevisionof MIL-HDBK-236
to confirmthat theyare using up-to-datedash number
documents.

4.3 Restrictions..4nyunit load of annnunition,explosives;“and
associateditemsshippedby any Navy or MarineCorps activityshallbe
constructedin accordancewith a documentwhich has been approvedby the
NavalNeaponsHandlingCenter (MWIC), NavalWeaponsStationEarle,Colts
Neck,NJ 07722. All unit loadswhich may, at any time,be subjectedto

s
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k..

, ,: underwayreplenishment(transfer-at-sea)or stowage,as a unit load,
aboarda combatantship, shallbe constructedin accordancewith this
standardand the applicableMIL-STD-1323dash number sheet (orKR-54 slash
numbersheet)for the itembeingshipped. If a MIL-STD-1323dashnumber
sheet (orWR-54 slashnumbersheet).for an item is not listedin MIL-IUIBK-236,
or the requiredmetaladaptersor specialpurposepalletsare not
available,the shippingactivityshallcontactNWHC for assistance. Any
requestfor assistanceshouldbe by letterto the aboveaddress. If the
leadtime for shiumentis short.contactbv teleuhone[Autovon449-7691.
7692or 7693or A~ea

It is
izing

Code (201)‘462-9500e;t. 76bl, 7662 or 7693)is re~omnended.

m
anticipatedthat the individualCommandsunit-
ammunitionand explosiveswill developa cooperative

workingrelationshipwith tWHC in order that safe
unitizingpracticeswill be universallyobserved.

‘4.4 Palletizing/unitizing.

4.4.1 Unitizingprinciples(general) Somd unitizingpracticeis
achievedby carefulobservatlonof all of the followingbasicprinciples:

a. Know the characteristicsof the materialbeingunitizedand
observeall precautionsapplicablethereto.

b. Use the properunitizingequipment,~terials and tools.

c. Examineequipment;e.g., pallets,adapters,etc., to
ensurethat it is, in all respects,completelysuitablefor use (see4.S).

d. Use all of the referencedocmnentsapplicableto the item
beingunitized. The MIL-STDdash numbersheetand Section5 list the
materialspecificationswhich are applicableto a specificunit load.

e. Followthe unitizing(palletizing)procedureof theMIL-’.STO
dash numbersheetwhen assemblinga unit load.

f. Containers/itemsbeingunitizedshallbe positionedas
specifiedin theMIL-STDdash numbersheet. All componentsof the unit
load (containers/items,adapters,frames,battens,etc.) shallbe
snug,tightand squaredup.

g. Tensionstrappingas tightas possiblewithoutdamaging
containers/itemsor dunnage. Where strappingpassesover the edges of wood
containersor dunnage,an appreciablecrushingof the wood is anticipated
duringtensioning.

h. All strappingseal jointsshallbe doublenotchedand
meet Section5 requirements.
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i. All applicablemarkingshallbe appliedto all unit loadsas
,.

‘:.. :,, requiredby the MIL-SD dash numbersheet and Section 5.
...—
El

~ Close supervisionand inspectionof unit load constructionfor
complian~ewith all requi~ementsis essentialto the production
of unit loadswhich are suitablefor safe and efficient
shipping,handling,storageand transfer-at-sea.

4.4.2 Unit load construction.The followingis a recommended
procedurecoveringthe preparationfor and constructionof a unit load
(see5.2). (Thisprocedureis not mandatorysince the existingpractices
and facilitylocationsof the variousactivitiesmay not alwaysbe suited
for thisprocedure).

a. Consultthe MIL-STDdash number sheet for the item to be
unitizedand Section5 for the materialand equipmentrequiredto construct
the requirednumber of unit loads.

b. Precutbattens,strapping,etc., and prefabricateframes,
covers,etc.

c. Inspectunitizingmaterialsand equipmentin accordancewith
4.5.

I d. Selectproper toolsand handlingequipment.

MRNING t
. ...

Use only approvedhandlingequipmentwhen handling
unit loads,heavy itemsor containers. See OP 4098
and OP 2173.

1 e. Thread precut strappingbetween the deck wires of the pallet
as requiredby the MIL-S~ dash nwnbersheet.

f. hhen required,positionpallet adapterfraqes,e“tc., on
the palletas specifiedin the MIL-STDdash number sheet.

I g. Positionthe firstlayerof itemsor containersas shownon
the MIL-STDdash ntnnbersheet. Be sure that itemsor containersare snug
and tightagainsteach other“andin straightlines.

adapter
MIL-STD

adapter
MIL-STD

h. Positionsucceeding layersof itemsor containersand
components,or her>zontal(girthwise)strappingas requiredby the
dash number sheet.

i. Positionstrappingover the unit load with applicablebattens,
frames,edge protectors,etc. under the strappingas shown on the
dashntzmbersheet.

7
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IWAPNING

~ NUT WERTENSION
IXJNUT USE DEFECTIVESH+IPPING

Overtensionedor defectivestrappingmay breakwith the
end resultof unitizingpersomel beingbadlycut or
hurt by flyingends of strapping.

j. Tensionstrappingas tight as possiblewithoutdamaging
containers/items,metal adaptersor wood dunnagecomponents. Appreciable
cmshing of the edgesof wood containersand dunnagecomponentsis
acceptableas long as thereis no crackingor splittingof the wood.
Boublenotch sealsto securestrapping(seeAppendixB, para 40.4).

k. Staplestrappingto wood dunnagecomponentsas requiredby
‘theMIL-STDdash number sheet. Do not stapleto any containersor items.

1. Mark the unit loadas requiredby the MIL-STDdash number
sheet,Section5 of this standardand the contract..

m. Inspectthe unit load in accordancewith 4.S.6.

4.4.3 Deunitizingprocedure. Ikunitizingis the reverseof unitizing
and shallbe accomplishedm accordancewith the deunitizingprocedure
on the MIL-STDdash numbersheetand the followinggeneralprocedure:

a. Move the unit load to a clear area near the pointof use of
strikedown.

@!’@@l

Inspectthe unit load for alignmentof containersand,
if necessary,squareup the unit load to assurethat
no containerswill fall off when the strappingis cut.

When deunitizinground containerssuch as cartridge
tanks,followthe sequenceof cuttingstrapsand
removalof tanksas requiredby the MIL-SITIdash
numbersheet.

Strappinghas sharpedgeswhichmay injurepersomel
when the tension is suddenlyreleased.

b. Cut strappingin the sequencegiven on the MIL-STDdash
numbersheet.

8
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4.5.5 Accessorymaterialand assemblies. All accessory~terials
(wood,plywood,fiberboard,edge protectors,nails,etc.) and
assemblies(trays,caps, top and side frames,spacer frames,etc.) shall
be inspectedfor conformitywith (a) 5.4.2 through5.4.6; (b) the
requirenmtsof the MIL-STDdash number sheet;and (c) any defectthat will
affectusage.

‘4.5.6 Unit load. The unit loador partialunit load (seeAppendixA)
shal1 be inspectedfor conformityto the requirementsof 5.2 and
the MIL-STDdash numbersheet. Iternsto be includedin this inspection
are workmanship,arrangementof iternsin the unit load,properselection
and positioningof pallet(s), adaptercomponents,and accesso~ material
and assemblies,unobstructedhandlingequipmentaccessfacilities,proper
positionand tension.of strapping,and doublenotchingof seals. Marking
shallbe inspectedfor conformitywith the MIL-flDdash numbersheet
and 5.3.

5. DETAILREQUIREMENTS

5.1 General. This sectioncoversthe constructionof unit loads,
markingof unit loadsand constructionmaterialrequirements.

5.2 Unit load construction.Full unit loads shallbe constructed
and markedm accordance with the MIL-STDdash number sheetapplicable
to the item(s)to be unitizedand the requirementsof this standard.
Partialunit loads shallbe constructedin accordancewith AppendixA.

S.3 Unit load marking. In additionto any specialmarkingrequired
by the contract,all unit loadsshallbe marked in accordancewith
MIL-STD-129and the following:

a. The unit load grossweight and cube shallnot be markedon
itemsor containers. These markingsshallbe placed on fiberboardpanels
or on tags usingmaterialsand methodsdescribedin MIL-Sill-129.

b. All unit loadscontainingexplosivesor otherhazardous
materialsshallbe marked and labeledin accordancewith OP 2165 and
49 CFR 100-199.

5.4 Materialsand equipment. All materialsand equipmentused in
the constructionof unit loadsshallbe in accordancewith the requirements
of the applicableMIL-STDdash numbersheetand this standard. Whenever
a conflictexistsbetweenthe requirementsof the MIL-STDdash numbersheet
and the requirementsof this standard,the requirementsof this standard
shall“apply.

5.4.1 Steel strappingand seals.

10
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c. Renmvestrappingfrom the unit load and clear the area of
cut straps. Strappingshouldbe foldedseveraltimesand disposedof
in a refusecontaineror otherplacewhere it will not be a hazardto
persomel or handlingequipmentand where reuse of the strappingwill
be prevented.

d. Removebattens,frames,edge protectors,etc. and clear this
‘haterialfrom the workingarea for possiblereuse.

e. Removecontentsfrom the unit load.

f. Metal palletsand palletadaptersshouidbe returnedfor
reuse. Combatantshipsshouldreturn this type of materialto the supply
ship or stow aboardfor returnto a coastalstation.

4.4.4 Equipmentstorage. When not in use, pallets,palletadapters
and accessoryequipmentshallbe maintainedin serviceableconditionand
storedby NIXand NK3Dor by type. Wheneverpossible,thismaterialshall
be storedunder cover

4.S Inspection.

4.5.1 I13cumentation.Requirementsand proceduresfor the inspection
of the armnumtlonand explosiveiternsto be unitizedare coveredby Naval
OrdnancePublicationsor otherdocwnents covering the procurementand main-
tenanceof the iterns.

4.5.Z Palletsand adapters. Pallets’and ad2pters‘shallbe visually
inspectedbeforeuse for defectsthatwill reducesturdinessor usability.
Palletsand adapterswith inadequateor missingwelds or other signsof
damagethatwill affecttheirstrengthor usabilityshallbe rejected.
If adequaterepairis economicallyfeasible,rejectedpalletsand adapters
may be used after thecause for rejectionhas been corrected.

4.S.3 Steel strapping, Ml steel strappingshall be inspectedbefore
use for conformancewith the size requirementsof the MIL-SI’Ddash number
sheetand the type,strength(heavyduty) and finishrequirementsof
Section5.

4.5.4 Steel strappingseals. All steelstrappingseals shall
be inspectedbeforeuse for conformancewith the size requirementsof
theMIL-STOdash number sheetand the type,style,class and finish
requirementsof SectionS.

4.5.4.1 Steel strap tensioningand sealingequipment. All steel
strap tensioningand sealingequipmentshallbe inspectedbefore
use for compati~ilitywith ;he‘r~uired strapping&d seal size (seeS.4.1.1)
and any physicaldefectswhichwill affect the functionof the equipment.
All sealingequipmentshallbe inspectedbeforeand duringuse for conformance
with thecapabilitytestingand controlrequirementsof AppendixB.

9
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,.,.... 5.4.4 Edge protectors. Unlessotherwisespecifiedin the NIL-STD.:.~:<;:::: dash runnbersheet,all edge protectorsshallbe zinc-’~oatedsteelof the
standardccnmnercialsize for the size of strappingused on the unit load.

5.4.5 Wood (lumber). Wood (lumber)used in the constructionof
unit loadsshallbe In accordancewith NJ-L-751or NIL-STD-731,whichever
is requiredby the MIL-STDdashnumbersheet. When 144-L-751is cited,the
wood shallbe number 2 gradeor equivalent. When MIL-SI’D-731is cited,
the wood shallbe Class 2, structural. Unlessothe2wisespecifiedin
theMIL-STD@sh number sheet,all wood shall”be dressedsoftwood.
(seeTABLE I and 11).

TABLE 1. Speciesand grades of lumber.

Sp..ics

Cccbr:
Western red

West.,. red

Cypr-

o..gh ri:
coasttype
Mo. nta,inVP.

l%:
Balmm
White

Whim

Hemlock:

Exstcrn
westcoast

larch. western

Pine:

Lodgcpolc
Norway (red)

Pondcrosa

Southern YCI1OW

Redwood

Spr.=:
Ewelm.nn

Eastern
Silka

Standard dimension
No. 2 timbers

No. 1 common

Standard
No. ?.dimmsi.”

No. I dirnmmio.

No. 2 dimcn<on

Stamlard dimension

No. 2 dimension

Standard rraming or standard studding

No. 2 dimc”sion

No. 2 dimension

No. I dimension

No. 2 dimemion

No. 3

Snap common dimension

No. 2 dime.sion
No. I dirhmsicw

Slandard dinmmio.

Asocialio.

gmding rul.sl

WCUB

\WA

SCMA, NHLA

WCLI B

WT’A

NELMA, NPMA
\VPA

WCLI B

NHHMA
WCLI B

WPA

WA

NPMA

WA
SPIB

CRA

WA
NELMA. NPMA
\VCLIB

lWCLIB wst coast B..... or Lumber Cr. des and l.sPccl i..: WPA W.od pi.. A=.ci.t i..:
SCMA ?.outhcrn Cypr.ss Manufacturing As$ociatio.; NHLA N.tiondl Hmrdwood Lumber As$c.ci.ti.an:
NELMA Northeaster. Lumber M.. u!’.. t.rin$ Amoci.:~.n: NI’MA North=. ” Pine M... c!crirg. g
Asmci. tion: NH}IMA - N.rthem Heml.ck and H.rdwmd M=.. t.ct. ri. g Ass.ci. tire: SPIB So.lh. r.
Pi.. Inspection Bureau: and CRA .C.!i(or”i. R.d.+mmd Assxi alien.
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5.4.1.1 Steel strapping. All steelstrappingshallbe n~w (unused)
materialin accordance with Q-S-781, Class 1, me I or IV, Wavy D.xy,
FinishB (zinc-coated). The size (widthand thickness)of strappingshall
be as specifiedby the MII,-STDdash numbersheet. Splicingto obtain
strappinglength is not permitted.

S.4.1.Z Seals. All sealsused to join the ends of steelstrapping
shallbe in accordancewith~-S-781, Type D (doublenotch), Style 1, II,
III or IV, Class H (wavy Duty), FinishA or B. The styleof sealWed
shallbe selectedfor compatibilitywith the tensioningand sealingtools
beingused. Seal width shallbe the properwidth for the sizeof
strappingbeing used.

5.4.1.3 Steel strappingseal joints. All steel strappingseal
jointsshallbe double-notched]ointsproducedand controlledin
accordancewith the requirementsof AppendixB.

5.4.2 Nails. All nailsused in the constructionof unit loads shall

I

be in accordancewith FF-N-105,Type II, and of the styleand length
specifiedby the MIL-STDdash number sheet.

S.4.2.1 Generalnailing procedure. The proper applicationof nails
will ensurethe necessaryholdingpower withoutthe risk of splittingthe
lumberand affectingthe integrityof the unit loads. Some generalrules
for nail applicationwhich have gainedgeneralacceptanceare listedbelow.

a. Exceptwhen requiredby the NIL-STDdash numbersheet,
end grainnailing.shouldbe avoided. Use many nails. Balanced
nailingis important. Staggernails along the piece being nailed. b
not nail along one grainof wood. Wheneverpossible,drivenails straight;
do not toenailunlesscalledfor in the MIL-STDdash number sheet.

b. Generally,no nail shallbe drivencloser to the end of a
pieceof lumberthan the thicknessof that piece,nor closer to the edge than
half the thicknessof the pieceholdingthe nail head.

c. Itien piecesare of differentthicknesses,the nailhead
shouldbe in the thimer piece.

5.4.3
of the unit

Nevernail directly,to the itemsor containers
being unitized.

N 1 staplesused to securestrappingto components
%$%%1 be connnercialstaplessold by strappingmanufac-

turersfor use in securingheavyduty strappingof the size (~,idth)specified
by the MIL-STDdash numbersheet.

11
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:,; :,,
,,.,,:. 5.4.7 Pallets. Unlessothezwisespecifiedon the MIL-Silldash:;-:;:;. numbersheet,all palletsused in the constructionof unit loadsshallbe.;,””

standardmetal palletsconstructedin accordancewith MIL-P-23312and the
applicablepalletdrawing.

5.4.7.1 Standardmetal pallets. The followingstandardmetal pallets
constructedin accordanceWIth MIL-P-Z3312shallbe used in the construction
of unit loads:

Pallet Deck Size(inches) }Iaterial QE21@3

MI(3 M3D O 40x48 Steel 10001-S64200
KU(12 f.K3DO 35X45Q Steel 10001-2086479
MK12NKID1 35X45% Steel 10001-2645217

m
The MX 12 N3Ds O and 1 Palletsare interchangeable
except for variabilityin strap threading,heightand weight.

5.4.7.2 Strap threadingfor MK 12 M3Ds O and 1 pallets. When
threadingstrapsbetweenthe deck wires of the MI(12 \KID1 pallet,the
strapshallbe positionedat the same distancefrom the edge of the pallet
deck as specifiedfor the MK 12 MOD O palletby countingone additionaldeck
wire from the edge of the palletdeck. This variableis illustratedin
FIGURES2 and 3 for singlepallets and FI@JRES.4and 5 for doublepallet
unit loads. When’a unit load requiresdouble”pallets,both palletsshillbe
of the same M3D’s.

““’’:::.ND,TRAP,? ~lg
THREAD CENTER STRAP

BETwEEN 3RD AND 4TH WIRES

FIGURE2. PalletMK 12 M311O strap threading.
—
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.::., ,. TABLE II. Relationof nominalto minimumallowabledimensionsof soft-

~ood ~mkr ~/

~
—.

(sr,lal~~ick’i%?%+~n) (lar~l~thi%nsion]
;Jominal l’inim~ I{ominal I.!inimuifi
Inmes Inches Inches Inches..— -...-.—.—___ .—.—__ .—. . .—

1 3/4 2 1%
2 1% 3 2%————- .. . . . .
3 2; ““ 4 3+
4 ‘. .s; ‘“”-” :;... .:..’:::,““41.:.-,
5 and thicker % O“ff. ... ....... .. 6%

8-andwider 3/4 off

1/—

2/—

Hardwoodlumberis bought and sold on actual ratherthan nominal
sizes. The minimumallowablesizesare applicableto hardwoods.
I?izrrensions inclicated are AmericanLumberStandardminimumsfor
dry lumber. Green lumberminimumsare s~mewhatgreaterfor both
thicknessand width.

5.4.5.1 Selectinglumber. All unitizingmaterialshouldbe selected
fromsoundlumber,free from dry rot, knots,knot holes,checks,or splits
whichtiillaffectits strengthor interferewith’proper nailing. Knots,
knot holes,checks,and splitsor otherdefectsare permittedin lumberas
long as theydo not impairthe strengthof the unit load (seeFIGLJREI).

5.4.:- Ml plywoodused in the constmction of unit loads
shallbe m accor antewth NN-P-S30,Group B, Type-interiorwi<:~exterior
glue,GradeC-D. The thicknessof.the plywoodshall be as requiredby the
MIL-S’I?dash ntmber”sheet.

cur OFF KNOTS CUT OUT LARGE
THAT INTERFERE KNOTS. USE SCRAP
w.mnNAILING FOFI SHORT PIECES.

SMALL AMOUNT OF
BARK ON PIECE

IS PERMITTED.

FIGURE 1. Lumberselection.
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FIGIIRE3. Pallet MK 12 MOD 1 Strap Threading.

\

STRAPS

AND 5TH

FIGURE4. PalletMK 12 WIClO noublePalletStrap Threading.
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< .358

.-.

L

4
THREAD CENTER STRAPS

BEWEEN 2ND ANO 3RD

~- \\) \ wIRES OF EACH PALLET

FIGURE5. PalletMK 12 MOD 1 doublepallet strapthreading.

5.4.7.3 Palletheight. The Mk 12 MOD 1 palletheightis 4 3/4 inches
vice S 1/8 inchesfor the Mk 12 MOD O pallet. When the MOD 1 palletis used,
the unit loadheightwill be reducedby 3/8 inch.

5.4.7.4 Palletweight. The MK 12 MOD 1 palletweightwill be
approxi~tely72 poundsvice 110 poundsfor the MX 12 N3D O pallet. l\llen
the MK 12 M3D 1 pallet isused,the unit load grossweightwill be red~cedby
approximately38 pounds.

5.4.7.5 Specialpurposepallets. Specialpurposepalletsshallbe
as specifiedon the MIL-STDdash number sheet. No substitutionsshallbe
permitted.

S.4.7.6 Palletizing/unitizingadapters. Palletizing/unitizing
adaptersshallbe as speclfledon the MIL-STDdash ntnnbersheet. No
substitutionsshal1 be permitted.

>

(.
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APPENDIXA

PARTIALUNIT LOADS

10. GENERAL

10.1Scope. This”appendixestablishesthe criteriafor the use and
the constructionof partialunit loads.

20.

20.1

30.

REFERmcED IImJmNTs

Not applicable.

DEFINITIONS

I

I
I ,..

30.1 Partialunit loads. A partialunit load is a unit loadwhich
holdsor containsa quantityof itemswhich is less than the numberof items
in a unit load constructedin accordancewith the MIL-STDdashnumber
sheetfor the items.

40. GENERALREQUIIUN13NTS

40.1 Criteriato use for partialunit loads. The use of partial
unit loadsis to be avoidedby fillingrequisitions/allowancesto the
nearestfullunit load. l\hereinsufficientquantitiesor operational
circumstancesdictateless thana fullunit load,one partialunit load
consistingof one or more completelayersof itemsor containersmay be
used. Quantitiesof iternsor containerswhich do not equalone full
layeror are in excessof one or more full layersshall be shipped,handIed
and stored/stowedloose (notunitized).

40.2 Shipboardhandlingand sto\~ageof loose (notunitized)items.
The followinghandlingand stowagemethodsare reconnnendedfor loose iterns
or containers:

a. Docksideloading/offloading.For dockside loading/offloading,
use the ammmition pallet crateor a skip box.

b. Transfer-at-sea.For transfer-at-sea,use theMX 16 Cargo
PalletNet or a skipbox. Iternssmallenoughto pass throughthe mesh of
the Ml(16 PalletNet shouldbe tied down to pointsprovidedin the pallet
deck.

c. Ammunitionship stowage. Use pen boards to retainthe items
in stow.
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5.5 Note. The NavalWeaponsHandlingCenter (NWHC)at th~ Naval
WeaponsSt= Earle,ColtsNeck, NJ, preparesand maintainsthe
MIL-SI’Ddash number sheets. MIL-HDBK-236 providesa t13DIC/NALCand alpha-
numericalindexof iternscoveredby the MIL-.S’Illdash number sheetsand the
WR slashnumbersheets. This indexis updated (revised)at approximately
six month intervals. Reconnnendedcorrections,additions,or deletions
shouldbe addressedto CommandingOfficer,Naval WeaponsStationEarle (NWHC),
ColtsNeck,NJ 07722.

Custodian: PreparingActivity:
Navy - 0.S Navy - CIS

(ProjectNo. 8140-N362)

ReviewActivities:
Navy -AS, C6, MC

UserActivities:
Nay - SH, SA

I (’
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APP13’JOIXB

OPERATIONAND CAPABILITYCONTROL
OF STEELSTP.APSEALINGEQUIPME?W

10. GENERAL’

10.1 Scope. This appendixestablishesthe requirementsfor the
operationand capabilitycontrolof steelstrap joint sealingequipment.
It also establishesthe minimtmsteelstrappingjoint strengthsrequired
for ammunitionunit loads.

20. REFER13’JCEDEWUMENTS

20.1 Not applicable.

30. DEFINITIONS

30.1 Not applicable.

40. GFNERALREQUIR.EMEWS

40.1 General. The integrityof a unit load and, therefore,safety
of ammunitionhandlingoperations,is dependentupon the strengthof the
steelstrappingholdingthe unit load together. Since the seal joint of

each strapon a unit load is the weakestlink in the strap,it is necessary
to maintainthe requiredtensilestrengthof each seal jointproduced.
To do so, requiresclose controlover the operation(use)and capability
of the seal jointnotchingequipment.

40.2 Operation(use)of equipment.

40.2.1 Hand operatedequipment(tools). l\?lenusing hand operated
notchingtoolsto produceseal joints,the toolshallbe positionedo\,er
the seal and actuateduntil the motion is stoppedby the tool stops. If
the tool is t}lesinglenotch type, the tool shallbe used h,,iceon each
seal to producetwo pairs of notcheswith each pair of notchespositioned
at approximatelyequaldistancesfrom each od~er and the ends of the seal.
If the tool is a doublenotch tool (producestwo pairs of notcheswith one
strokeof the tool), the notchesshallbe centeredapproximatelybetween
the ends of the seal.

40.2.2 Powerequipment. When using po\,’ertensioningand sealing
equipment,the manufacturer’sair pressureand lubricationrecommendations
shallbe maintainedat all times,includingthe preparationof test specimens.
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so. DETAILREQUIREM24TS

SO.1 Partialunit load construction.Except for unit loadheight
(reducednumberof layers), the partialuni”tload shal1 be construeted in
accordancewith the MIL-STtIdash numbersheet for the item and SectionS.
The heightof battens,spacerframes,etc. shallbe reducedto maintain
the same relationshipwith the top surfaceof the unit load.

19
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40.3 Equipmentcapabilitycontrol.

40.3.1 Releaseto production. Prior to the releaseof a new or
repairedstrap sealingtool to production,a sampleof five test specimens
shallbe testedin accordancewith 40.6 and evaluatedas follows:

If all of the testspecimensexceed the minimumjoint
strengths~~cifiedin 40.4, the toolmay be releasedto production.

b. If all of the test specimensdo not meet the minimumjoint
strengthspecifiedin 40.4, the tool shall be adjusted/repairedor
replacedand the five specimentestrepeated.

40.3.2 Productioncontrolprocedure. The capabilityof sealing
tools to produceacceptablesteelstrap seal jointsshallbe maintained
at all timesduring productionuse. Verificationof toolcapabilityshall
be made in accordancewith the productioncontrolscheduleand whenever
thereis any indicationthat the tool is not producingacceptablejoints.

40.3.2.1 Verificationprocedure. The capabilityof a sealingtool
shallbe verifiedin accordancewith the followingprocedure:

Selecta sampleof three test specimensat random from a
unit load%d test in accordancewith 40.6.

b. If all of the testspecimensexceed the min~um joint strength
specifiedin 40.4, the tool may be used for furtherproductionof unit
loadsmtil the next time verificationis required.

c. If all of the test specimensdo not meet the minimumjoint
strengthspecifiedin 40.4, the tool shallbe returnedto maintenance
for repair.

40.3.2.2 Productioncontrolschedule. The capabilityof sealing
toolsshallbe verlfledin accordanceWIth the followingschedule:,

a. Whenevera strapsealingtool is put to use in production,a
s~le of sealed jointsshall be taken from the firstunit load produced
and subjectedto the verificationprocedureof 40.3.2.1.

b. t)uringproduction,if there is no fidicationthat the strap
sealingtool is not producingsatisfactow joints,a sampleof sealed
jointsshallbe taken from a unit load and subjectedto the verification
procedureof 40.3.2.1at intervalsof approximately250 joints.
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c. hhen power strapsealingtoolsare used in areaswhere
the productionrate does not providefor one sampleper shift,a sampleshall
be takenonce per shift.

d. When manuallyoperatedstrap sealingtoolsare used
in low productionareaswhere the productionrate does not providefor one
sampleper mont}l,a sampleshallbe takenat leastonce a month.

40.4 Minimumseal jointstrength. The mininunnsteelstrapseal
jointstrengthsfor strappingused on annmmitionunit loadsare as follo\,,s:

MiriimtnmJoint Strength

StrapSize(inches) Pounds Kilograms

3/4 x ,.035or .031 1900 960
1% x .035or .031 3000 1360

All testspecimensshallconsistof the same
sea~-~~~~p%%%%%%iich is to be used in the productionof unit loads.
Each testspecimenshallhaveunalteredstrapping(notbent,notched,etc.)
adjoiningthe seal jointand shallbe free of any welded joint in the
strapping.The lengthof the testspecimenshallbe at least18 inches
overalland at least 12 inchesbetweenthe tensiletestergrip areas. The
jointshallbe mid\{aybetweenthe testergrip areas.

40.6 Tensiletest. Test specimensin accordancewith 40.S shall
be subjectedto a tensiletest in a tensiletestingmachinecapable
of performingat the loadsand speedrate required. Normally,such a
de\,iceis availablein a commercialor Governmentqualityevaluation
laboratory.However,where largequantitiesof unit loadsare being assembled
somedistanceaway from the laboratory,use of a locallyfabricated
smalltensiletesteris authorized. Dra\{ingsfor such a device (estimated
cost $2000.00) are availablefrom:

ConmnndingOfficer
Navall\’caponsStationEarle (Code80A)

ColtsNeck,NJ 07722

40.6.1 Test procedure. Placethe test specimen.in the grips of a
calibratedtensiletesterso that the load is transmittedaxiallyto the
testsectionof the specimen. Activatethe tensiletesterand apply the
load to the test specimenuntil the jointfails. A tensiletesterpull
rateof approximatelyO.2 inches/minuteshouldbe used.
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