UNITIZATION PROCEDURES FOR BULK
EXPLOSIVES OR BULK PROPELLANTS
PACKED IN 2I-GALLON FIBERBOARD
OR 2I-GALLON METAL CONTAINERS,
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X 45-172" 4-WAY ENTRY PALLET
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GENERAL NOTES

A, THIS DOCUMENT HAS BEEN PREPARED AND iSSUED IN ACCORDANCE WITH
AR 740-1 AND AUGMENTS TM 743-200-1 ( CHAPTER 5) AND CONFORMS TO
MIL-STD-1660.

B. DIMENSIONS, CUBE AND WEIGHT OF A PALLET UNIT WILL VARY SUGHTLY
DEPENDING UPON THE ACTUAL DIMENSIONS OF THE CONTAINERS AND
THE WEIGHT OF THE SPECIFIC ITEM BEING UNITIZED.

C. FOR DETAILS OF THE 21-GALLON FIBERBOARD CONTAINER, SEE MILITARY
SPECIFICATION MIL-C-70470.

CONTAINER DIAMETER ~—~mmememamemn 16=1/8"
CONTAINER HEIGHT —mmemmeememenen 27-5/8"
GROSS WEIGHT weem———eeeemee— 176 LBS (APPROX )

D. FOR DETAILS OF THE 21-GALLON METAL CONTAINER, SEE MILITARY
SPECIFICATION MIL-C-70469.

CONTAINER DIAMETER =avemccremcaue 16-5/16"
CONTAINER HEIGHT ~=-. - 27-1/8"
GROSS WEIGHT =~e——encneee. —— 176 LBS (APPROX )

E, DIMENSIONAL LUMBER SPECIFIED THROUGHOUT THIS PROCEDURAL DRAWING
IS OF A NOMINAL SIZE, UNLESS OTHERWISE SPECIFIED. FOR EXAMPLE,
1" X 6" MATERIAL IS ACTUALLY 3/4" THICK BY 5-1/2" WIDE AND 2* X 4"
MATERIAL IS ACTUALLY 1-1/2" THICK BY 3.1/2" WIDE,

F. UNLESS OTHERWISE SPECIFIED, A PLUS OR MINUS 1/4% 1S ALLOWED ON
OVERALL DIMENSIONS OF ANY DUNNAGE ASSEMBLY. SIMILAR PJECES IN
AN ASSEMBLY, HOWEVER, MUST BE WITHIN 1/8* OF THE SAME DIMENSION,

G. WHEN ASSEMBLING A PALLET UNIT, CARE SHALL BE TAKEN TO INSURE THAT
THE CONTAINERS AND/OR DUNNAGE ASSEMBLIES ARE EVENLY ALIGNED
HORIZONTALLY AND VERTICALLY, AS APPLICABLE, SO THAT THE SIDES AND
ENDS OF THE PALLET UNIT DO NOT EXCEED A 1/2" TOLERANCE.

H. IN ORDER TO ‘OBTAIN COMPACT ( SOUND ) PALLET UNITS, ALL STRAPS SHALL
BE LOCATED IN PROPER ALIGNMENT AND TENSIONED UNTIL THEY CUT INTO
THE EDGE OF THE TOP DUNNAGE ASSEMBLY AND THE PALLET DECK. AFTER
TENSIONING, ALL STRAPS WILL BE SECURED USING ONE SEAL CRIMPED WITH

2" ON ANY SURFACE OF THE UNITIZED LOAD, 1.E., TOP, BOTTOM, SIDES,
OR ENDS THAT IT ENCOMPASSES.

1. WHEN APPLYING ANY STRAP, CARE MUST BE EXCERCISED TO ASSURE THAT
THE END OF THE STRAP ON THE UNDERSIDE OF THE JOINT EXTENDS AT
LEAST 6" BEYOND THE SEAL.  THIS EXTRA MINIMUM LENGTH OF STRAP IS
REQUIRED TO PERMIT SUBSEQUENT TIGHTENING OF LOOSENED STRAPPING .
RETENSIONING CAN BE ACCOMPLISHED WITHOUT REPLACING STRAPPING
OR SPLICING STRAPPING THROUGH THE USE OF A MANUAL OR PNEUMATIC
FEEDWHEEL TYPE TENSIONING TOOL AND THE APPLICATION OF ONE
ADDITIONAL SEAL.

K. INSTALL A HORIZONTAL STRAP TO ENCIRCLE EACH DUNNAGE ASSEMBLY AS
SHOWN, HORIZONTAL STRAPS MUST BE TENSIONED AND SEALED PRIOR TO
APPLICATION OF TIEDOWN STRAPS.

L. INSTALL EACH TIEDOWN STRAP TO PASS UNDER THE TOP DECK BOARDS OF
THE PALLET AND TO BE LOCATED AS SHOWN, TIEDOWN STRAPS WiLL NOT
BE APPLIED UNTIL THE HORIZONTAL STRAPS HAVE BEEN TENSIONED AND
SEALED.

M, FOR THE METHOD OF SECURING A STRAP CUTTER TO THE PALLET UNIT, SEE
AMC (DARCOM ) DRAWING 19-48-4127-20P1000.

( GENERAL NOTES CONTINUED AT RIGHT )

MATERIAL SPECIFICATIONS

PALLET ~emmmemmcvemmcnan. - MIL SPEC MIL-P-15011; 4-WAY ENTRY, STYLE 1A,
TYPE I, CLASS 1, PRESERVATIVE TREATED.

LUMBER mmmme e e e T™M 743-200-1 (DUNNAGE LUMBER ) AND FED
SPEC MM-L-~751.

NAILS ~ccmmemmremccene.. -~ FED SPEC FF-N-105; COMMON. ALY: ANNULAR-
RING TYPE NAIL OR PALLET TYPE ( MECHANICALLY
DEFORMED ) NAIL OF SAME SIZE,

STRAPPING, STEEL ~---=v— FED SPEC QQ-5-781; CLASS 1, TYPE I ORIY,

HEAVY DUTY, FINISH B ( GRADE 2), SIZE 3/a"
X .035" OR .03t",
SEAL, STRAP ~rmemcoeaee -~ : FED SPEC QQ.5-781; TYPE D, STYLE I, II, ORI¥,
CLASS H, FINISH B (GRADE 2).
STAPLE, STRAP -—coeeomee FED SPEC FF-N-105; TYPE II, STYLE 3, SIZE 1516"
—_ X 3/4" LEG LENGTH.
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TWO PAIR OF NOTCHES PER SEAL. ALL STRAPPING MUST BE STRAIGHT WITHIN

( GENERAL NOTES CONTINUED )

IF LESS THAN 12 CONTAINERS ARE TO BE LOADED ON A PALLET, IT MAY BE
ACCOMPLISHED BY SUBSTITUT ING FILLER ASSEMBLIES, AS DEPICTED ON
PAGES 3 AND 4 FOR THE OMITTED CONTAINERS, FILLER ASSEMBLIES WILL
ONLY BE POSITIONED IN THE TOP LAYER OR LAYERS OF THE CENTER STACK
OF A PALLET UNIT. THEREFORE, THE MAXIMUM QUANTITY OF FILLER
ASSEMBLIES THAT CAN BE USED IN A TWO-LAYER PALLET UNIT IS FOUR;
AND THE MAXIMUM QUANTITY OF FILLER ASSEMBLIES THAT CAN BE USED IN
A ONE-LAYER PALLET UNIT IS TWO. IF THE REDUCED QUANTITY OF FOUR
CONTAINERS FOR A TWO-LAYER PALLET. UNIT IS INSUFFICIENT TO SATISFY RE- |
DUCED LOAD REQUIREMENTS, A COMBINATION OF AN OMITTED LAYER AND
ONE OR TWO FILLER ASSEMBLIES MAY BE USED OR.TWO PALLET UNITS WILL BE
UTIUZED TO OBTAIN THE CORRECT QUANTITY OF OMITTED CONTAINERS,

THE FILLER ASSEMBUES, AS DELINEATED ON PAGES 3 AND 4, ARE FOR USE
IN THE TOP LAYER OF A PALLET UNIT. FOR USE IN THE BOTTOM LAYER OF
A TWO-LAYER PALLET UNIT OR FOR USE IN A ONE-LAYER PALLET UNIT, THE
FILLER ASSEMBLY HEIGHT MUST BE INCREASED. THESE INCREASES WILL RESULT
IN THE FILLER ASSEMBLY HEIGHT BEING 27-1/2" WHEN USED IN PLACE OF A
FIBERBOARD CONTAINER AND 27-1/8" WHEN USED IN PLACE OF A METAL
CONTAINER,

ANY REQUET FOR DEVIATION FROM THE PROCEDURES DELINEATED IN THIS
DRAWING MUST BE DRECTED TO THE COMMANDRR, U.S. ARMY ARMAMENT,
MUNITIONS AND CHEMICAL COMMAND, ATTN: SMCAR~ESK, ROCK ISLAND,
IL  61299-7300, FOR SPECIFIC APPRROVAL, FOR EXAMPLE, SPECIFIC APPROVAL
MUST BE OBTAINED TO PALLETIZE DRUMS ONE UNIT HIGH RATHR THAN TWO
UNITS HIGH. . ’

REVIS ION
REVISION NO. 1, DATED MARCH 1986, CONSISTS OF:
ADDING GENRAL NOTE "P*.

PROJECT CA 190-82




AL FOR 3/4™ STRAPPING (5 REQD, | PER STRAP),
CRIMP EACH SEAL WITH TWO PAIR OF NOTCHES.

TIEDOWN STRAP, 3/4" X .035" OR
.031* X 16'-5" LONG STEEL STRAPPING
(3 REQD ). SEE GENERAL NOTE "L*
ON PAGE 2.

[

——————HORIZONTAL STRAP, 3/4" X ,035" OR
L031" X 15'-10" LONG STEEL STRAPPING
(2 REQD )., STAPLE TO DUNNAGE

ASSEMBLY AS SHOWN, SEE GENERAL
NOTE "K" ON PAGE 2,

TOPBOTIOM DUNNAGE ASSEMBLY (2 REQD ). SEE
THE DETAIL BELOW. POSITION ASSEMBLIES AS SHOWN
AND NAIL 8OTTOM ASSEMBLY TO PALLET W/9-10d
NAILS. NAILS SHOULD BE LOCATED SO AS TO
PENETRATE INTO THE PALLET POSTS.

INDICATES MIL-C+70470 FIBERBOARD

35" X 45~1/2" PALLET, CONTAINER.

TYPICAL LOCATION FOR SECUREMENT OF
A STRAP CUTTER. SEE GENERAL NOTE "M"
ON PAGE 2.

FIBERBOARD CONTAINER PALLET UNIT
SEE GENERAL NOTE "8* ON PAGE 2.

12 CONTAINERS OF BULK EXPLOSIVES & 176 LBS —.

== 2,112 LBS ( APPROX )
97 LBS

DUNNAGE
PALLET &5 18S
TOTAL WEIGHT 2,274 LBS ( APPROX )
CUBE 67.7 CU FT ( APPROX )
BILL OF MATERIAL
UUMBER LINEAR FEET BOARD FEET
1" X 4 10.88 3.6
1 X 6% 44,38 2,19
2% X 4 28.58 19.06
NAILS NO. REQD POUNDS
6d (2%) 120 0.7
84 (2-1/2") 1 0,17
104 (3") 25 0.38 SIDE STRUT, 2* X 4" X
-1/2* (2 REQD ).
PALLET, 35" X 45-1/2* 1 REQD 65 LBS -2 )
STEEL STRAPPING, 3/4" e nvcne 80.92°REQD weweememmmyeee 5.78 LBS INTERMEDIATE STRUT, 1* X 4" X
SEAL FOR 3/4" STRAPPING 5 REQD NiL Do (4 gany
STAPLE, 15/16" X 3/4* 8 REQD NIL

3%
278

FILL PIECE, 2* X 4" X
20-3/8" (4 REQD ),

LONGITUDINAL
PIECE, 2" X 4" X
53-1/4" (2 REQD ),
NAIL TO THE SIDE
STRUTS W/2-10d NAILS

‘ va“(APPRox)
> 4 PLACES

TERAL PIECE, 2" X 4" X AT EACH END AND TO THE
10-1/8" (6 REQD ). INTERMEDIATE STRUTS W/2-8d
NAILS AT EACH JOINT,
TIE PIECE, 1" X 6" X 53-1/4" (5 REQD ). NAIL OUTER
Nclm_olNAL PIECE, 2% X 4* VERTICAL PIECE, 2% X 4* X TE PIECES TO THE SIDE AND INTERMEDIATE STRUTS
X 13-1/8" (4 REQD ). NAIL TO 27-3/8" (4 REQD ), NAIL TO W/2-6d NAILS AT EACH JOINT AND TO THE LONGITUDINAL
THE LATERAL PIECES W/2-10d THE LATERAL PIECES W/2-10d PIECE W/4-6d NAILS. NAIL INNEX TIE PECES TO THE
NAILS AT EACH JOINT. NAILS AT EACH END AND TO SIDE'AND INTERMEDIATE STRUTS W/3-6d NAILS AT EACH
THE FILL PIECE W/4-10d NAILS. JOINT,
FILLER ASSEMBLY T
{ FOR MINUS ONE FIBERBOARD CONTAINER ) OP/BOTTOM DUNNAGE ASSEMBLY
" HRSEE GENERAL NOTE *O* ON PAGE 2, (FOR USE WITH FIBERBOARD COMNTAINER )
UNITIZATION PROCEDURES FOR FIBERBOARD CONTAINERS I PAGE 3
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SEE THE DETAIL ON PAGE 5.

35" X 45-1/2"
PALLET,

SEE

TOP DUNNAGE ASSEMBLY ()} REQD ).

ASSEMBLY (1 REQD ).

DUNNAGE ASSEMBLY AND
INSTALLATION DETAIL" ON
PAGE 5,

SEAL FOR 3/4" STRAPPING (5 REQD, ) PER STRAP ),
CRIMP EACH SEAL WITH TWO PAIR OF NOTCHES.

TIEDOWN STRAP, 3/4" X .035" OR
L0371 X 16'4" LONG STEEL STRAPPING
(3 REQD ). 'SEE GENERAL NOTE “L"
ON PAGE 2.
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THE "BOTTOM

HORIZONTAL STRAP, 3/4" X ,035" OR (31"
X 15-10" LONG STEEL STRAPPING (2 REQD ).
STAPLE TO DUNNAGE ASSEMBLY AS SHOWN.
SEE GENERAL NOTE “K" ON PAGE 2.

METAL CONTAINER PALLET UNIT
SEE GENERAL NOTE "B" ON PAGE 2.

12 CONTAINERS OF BULK EXPLOSIVES @ 176 LBS

2,112 LBS ( APPROX )
DUNNAGE

PAGE 4 l

107 L8S
PALLET 65 tBS
TCTAL WEIGHT —o— e meememmeemmeem 2,284 18S ( APPROX )
CUBE 67.1 CU FT (APPROX )
FILL PIECE, 2" X 4" X
BILL OF MATERIAL 19-3/a" (4 REQD ).
LUMBER LINEAR FEET BOARD FEET
1" X 4" 10.92 3.64
X 6" 44,38 22.19
2" X 4% U.n 2.75
"
NAILS NO. REQD POUNDS 16 16
&d (2*) 122 0.72 ‘(
8d (2-1/2*) 8 0.08 * >k
10d (3") 33 0.51 3
PALLET, 35" X 45-1/2" eoca—eencau 1 REQD =—--e—- 45 LBS
STEEL STRAPPING, 3/4" =mmmemmmmmmn. e 80 A7 REQD ~-ee=e- 5,76 LBS ¢ ¢ 3 %
SEAL FOR 3/4" STRAPPING =mmmmenmem-es 5 REQD ~ec-ee== NiL T 263
STAPLE, 15/16" X 3/4" —mmmwemmmiceeeee 8 REQD ---~-—=- NIL -
PLYWOOD, 1/2" —ecamasanecmnamanemaee 1,88 SQ FT REQD -- 2.58 LBS
LONGITUDI NAL PIECE, é X
2" X 4" X 13" (4 REQD). K 11 -
NAIL TO THE LATERAL PIECES > .~ LATERAL PIECE, 2" X
W/2-10d NAILS AT EACH JOINT. 3 4 4" X 10* (6 REQD ).
VERTICAL PIECE 2" X 4" X 26-3/4"
(4 REQD ). NAIL TO THE

LATERAL PIECES W/2-10d NAILS
AT EACH END AND TO THE FILL
PIECE W/4-10d NAILS,

FILLER ASSEMBLY

( FOR MENUS ONE METAL CONTAINER )
3K SEE GENERAL NOTE “O% ON PAGE 2,

UNITIZATION PROCEDURES FOR METAL CONTAINERS

PROJECT
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LONGITUDINAL PIECE, 2" X 4" X

53-1/4" (2 REQD ). NAIL TO THE SIDE
STRUTS W/2-10d NAILS AT EACH END AND
TO THE INTERMEDIATE STRUTS W/2-8d NAILS

AT EACH JOINT.

FILL PIECE, 1" X 3" ( ACTUAL ) X 32-3/4"
(2 REQD ), NAIL TO JHE OUTER STRUTS

W/3-6d NAILS,

35" X 45-1/2"
PALLET,

TIE PIECE, 1* X 6" X 53-1/4"
(5 REGD ). NAIL OUTER TiE
PIECES TO THME STRUTS W/2-6d
NAILS AT EACH JOINT AND TO

THE LONGITUDINAL PIECE W/4-6d
NAILS. NAIL INNER TIE PIECES TO
STRUTS W/3-6d NAILS AT EACH JOINT,

INTERMEDIATE STRUT, 1" X TIE PIECE, 1* X 6" X 53-1/4* (5 REQD ). NAIL OUTER TIE

4" X 32-34" (2 REQD ). PIECES TO THE SIDE AND INTERMEDIATE STRUTS W/2-6d NAILS

AT EACH JOINT AND TO THE LONGITUDINAL PIECE W/4-6d
NAILS, NAIL INNER TIE PIECES TO THE SIDE AND INTERMEDIATE
STRUTS W/3-6d NAILS AT EACH JOINT.

2"(APPROX)
4 PLACES

SIDE STRUT, 2% X 4" X 32-3/4" (2 REQD ),

TOP DUNNAGE ASSEMBLY
( FOR USE WITH METAL CONTAINER )

FILL PIECE, PLYWOOD, 1/2% X 3"
X 15" (6 REQD ). NAIL TO THE
LONGITUDINAL PIECE W/2-6d NAILS.

LONGITUDINAL PIECE, 2% X 4" X 53-1/4" (2 REQD ).
NAIL TO THE STRUTS W/2-10d NAILS AT EACH JOINT.

2"(APPROX)
4 PLACES

STRUT, 2° X 4" X 32-3/4" (4 REQD ).
CENTER ASSEMBLY ON PALLET AS SHOWN AND NAIL TO PALLET

W/9-10d NAILS, NAILS SHOULD BE LOCATED SO AS TO PENETRATE
INTO THE PALLET POSTS.

BOTTOM DUNNAGE ASSEMBLY AND INSTALLATION DETAIL

DETAILS : l PAGE 5
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