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SHILLELAGH 
LOADING AND BRACINGctlN MILVAN 
CONTAINERSEBOF GUIDED MISSILE, 
PACKED IN THE M555 CONTAINER, 
UNPALLETIZED AND PALLETIZED, 
FOR SHIPMENT BY T/COFC CARRIER 

(»LOADING AND BRACING SPECIFICATIONS SET FO'RTH WITHIN THIS 
DRAWING ARE APPLICABLE TO LOADS THAT ARE TO BE SHIPPED BY 
TRAILER/CONTAINER-ON-FLA'F-CAR ( T/COFC l RAIL CARRIER SERVICE. 
THESE SPECIFICATIONS MAY ALSO BE USED FOR LOADS THAT ARE 
TO BE MOVED. BY MOTOR OR WATER OR AIR CARRIERS . SEE GENERAL 
NOTE "R" ON PAGE 2. 

EB ONLY MILVAN CONTAINERS WHICH HAVE BEEN MODIFIED TO INCLUDE 
A MECHANICAL LOAD-BRACING SYSTEM THAT SATISFIES THE 
REQUIREMENTS OF THE BUREAU OF EXPLOSIVES PAMPHLET 6C WILL 
BE USED FOR THE MOVEMENT OF AMMUNITION BY T/COFC SERVICE. 
CAUTION: OTHER REQUIREMENTS OF PAMPHLET 6C ALSO APPLY. 

PAGE(Sl 

GENERAL NOTES , AND MATERIAL SPEC IFICATIONS-- -- ----2 
CONTAINER AND PALLET UNIT DETAIL----------- --------- 3 
UN PALLETIZED LOAD- --- ------ ---- -- -------- --- ---- - · J,-7 
PALLETIZED LOAD----- -- ---- - ------ --------- --- -- --- - 8, 9 
COMBINATION UNPALLETIZED/PALLETIZED LOAD-----10-12 

JAN 74 

ilil~ 

po NOT SCALE 

us. ~ .. a....~o 
Z AUG 74 ......oYID n omt.a OP C:~ CIMRAL 

1---+---~i:..,~::::.;::::~~-I u . ._ .... z:sa;_7· 

PROJECT GM 657-72 

U. S. ARMY MATERIEL COMMAND 

MAY 1973 
CLASS ~ON DllAWJllll(; FIU 

19 48 5931 
GM 

15SHI 



GENERAL NOTES 
A. THIS DOCUMENT HAS BEEN PREPARED AND ISSUED IN ACCORDANCE WITH AMCR 

740-13 , AND AUGMENTS TM 743-200-1 ( CHAPTER 5 ). 

B. THE OUTLOADING PROCEDURES SPECIFIED HEREIN ARE APPLICABLE TO THE 
SHILLELAGH GUIDED MISSILE WHEN PACKED IN THE M555 CONTAINER . SUB­
SEQUENT REFERENCE TO CONTAINER HEREIN MEANS THE CONTAINER WITH 
MISSILE COMPONENTS. 

C . FOR DETAIL OF THE M555 CONTAINER , SEE DRAWING NO . 8034969 AND "CON-
TAINER" DETAIL ON PAGE 3, 

CONTAINER DIMENSIONS -- 52-1/2" LONG X 14-3/ 4" WIDE X 14-3/ 4" HIGH . 
GROSS WEIGHT ------------ 116 POUNDS ( APPROX ) . 
CUBE ------------------- 6 .8 CUBIC FEET 

0 . FOR DETAIL OF THE PALLET UNIT , SEE U. S. ARMY MATERIEL COMMAND DRAW-
ING NO . 19-46-5225-GM 20P2 ANO "PAL!. 'T UNIT " DETAIL ON PAGE 3. 

PALLET UNIT DIMENSIONS -- 52-1/2 " LONG X 45" WIDE X 51-1/2" HIGH . 
GRo'ss WEIGHT ----------- 1, 167 POUNDS ( APPROX ). 
CUBE-------------------- 70.5 CUBIC FEET. 

E. THIS ITEM IS A DOT CLASS "A" EXPLOSIVE, ANO A COAST GUARD CLASS X-C. 
THE OUTLOADING PROCEDURES SPECIFIED HEREIN CAN ALSO BE UTILIZED FOR 
THE SHIPMENT OF THE DEPICTED CONTAINERS WHEN THEY ARE LOADED WITH AN 
ITEM WHICH IS IDENTIFIED DIFFERENTLY BY NOMENCLATURE THAN THE ITEM 
DESIGNATED WITHIN THE DRAWING TITLE . 

F. OTHER TYPES OF LADING ITEMS MAY BE LOADED IN THE MILVAN CONTAINERS 
WHICH ARE PARTIALLY LOADED WITH THE DESIGNATED ITEMS, PROVIDING THE 
TOTAL LOAD IS COMPATIBLE, EXISTING DIRECTIVES ARE NOT VIOLATED, AND 
THE OTHER LADING ITEMS ARE BLOCKED AND BRACED TO EQUAL THE BLOCKING 
AND BRACING CRITERIA SPECIFIED . 

G . THE LOADS AS SHOWN ARE BASED ON A 20' LONG BY 6' WIDE BY 6° HIGH 
MILVAN CONTAINER WITH INSIDE DIMENSIONS OF 19'-4" LONG BY 92" WIDE 
BY 67" HIGH. THE LOADS ARE DESIGNED FOR TRAILER/ CONTAINER-ON-FLAT­
CAR SE RV ICE . 

H. THE SPECIFIED O UTLOADING PROCEDURES ARE FOR CONTAINERS EQUIPPED WITH 
SELF-CONTAINED MECHANICAL BRACING DEV ICES AS DESCRIBED WITHIN BUREAU OF 
EXPLOS IVES PAMPHLE T 6C. CROSS MEMBE R ATTACHMENT FACILITIES WITHIN THESE 
CONTAINERS MUST PROVIDE FOR THE INSTALLATION OF LOAD BLOCKING CROSS 
MEMBERS AT THE HEIGHTS SPEC IFIED. THE HEIGHT DIMENSIONS SPECIFIED WITHIN 
TH IS DRAWING FOR THE INSTALLATION OF CROS S MEMBERS CONFORM WITH 
BUREAU OF EXPLOSIVES PAMPHLET 6C , WITH THE EXCEPTION THAT TWO ( 2 ) ADDI­
TIONAL BELT RAILS HAVE BEEN SHOWN; ONE AT n" AND ONE AT 63" HEIGHT 
FROM THE CONTAINE R FLOOR. VOIDS LENGTH WISE WITHIN THE LOAD MUST BE 
HELD TO A MINIMUM . CROSS MEMBERS MUST BE PLACED AGAINST THE LADING 
AS TIGHTLY AS THE HOLE SPACING IN THE CROSS MEMBER ATTACHMENT FACILITY 
PERMITS EACH CROSS MEMBER WILL BE INSTALLED WITH THE ENDS ATTACHED AS 
NEARLY 

0

AS POSSIBLE IN "MATED" POSITIONS ( AT EQUAL HEIGHTS AND AT EQUAL 
DISTANCES FROM THE ENO OF THE CONTAINER ). CROSS MEMBERS IN EMPTY 
CO NTAINERS AND TH O SE NOT USED IN LOADED CONTAINERS MUST BE FASTENED 
INTO BELT RAILS FOR SHIPMENT. COMPONENTS ASSIGNED TO EACH CONTAINER 
MUS T REMAIN THEREWITH EVEN THOUGH UNUSED DURING SOME SHIPMENTS . SEE 
THE "FILL DETAIL" O N PAGE 7 FOR THE DUNNAGING METHO D REQUIRED TO 
ELIMINATE AN EXCESS IVE LENGTHWISE VO ID WITHIN A LOAD . SEE GENERAL 
NOTE "S". 

J. VOIDS BETWEE N THE LADING O R THE FILL MATERIAL AND CROSS MEMBERS MUST NOT 
EXCEED ONE-HALF INCH ( 1/2" ) . ADDITIONAL MATERIAL MAY BE ADDED TO THE 
CROSS MEMBE R OR THINNER MATERIAL MAY BE USED TO ACHIEVE THE PROPER 
TH ICKNES S AS REQ UIRED. 

K. DUNNAGE LUMBE R SPECIFIED IS O F A NOMINAL SIZE. FOR EXAMPLE , 1" X 4" MATERIAL 
IS ACTUALLY 3/ 4" THIC K BY 3-5/ 6" O P. 3 - 1/2 " WIDE AND 2" X 6" MATERIAL IS ACTUALLY 
1-5/ 8" THICK BY 5-5/ 6" WIDE OR 1- 1/2" THICK BY 5-1/2" WIDE . 

L. CAUTION , 00 NOT NAIL DUNNAGE MATERIAL TO THE CONTAINER WALLS OR 
Flc50R.'"ALL NAILING WILL BE WITHIN THE DUNNAGE. 

M. A STAGGERED NAILING PATTERN WILL BE USED WHEREVER POSSIBLE WHEN NAILS ARE 
DR IVEN INTO JOINTS OF DUNNAGE ASSEMBLIES OR WHEN LAMINATING DUNNAGE . 
ADDITIONALLY , THE NAILING PATTERN FOR AN UPPER PIECE OF LAMINATED DUN­
NAGE WILL BE ADJUSTED AS REQUIRED SO THAT A NAIL FOR THAT PIECE WILL NOT 
BE DRIVEN THROUGH ONTO OR RIGHT BESIDE A NAIL IN A LOWER PIECE . 

N . PORTIONS O F THE CONTA INERS DEPICTED WITHIN THIS DRAWING SUCH AS ONE OF THE 
SIDE WALLS, HAVE NOT BEEN SHOWN IN THE LOAD VIE WS FOR CLARITY PURPOSES . 

( CONTINUED AT RIGHT ) 

MATERIAL SPECIFICATIONS 
LUMBER--------: SEE TM 743-200-1, DUNNAGE LUMBER; FED SPEC MM-L-751 . 

NAILS ----------: COMMO N , CEMENT COATED OR CHEMICALLY ETCHED ; 
FED SPEC FF-N- 105. 
ALT , ANNULAR-RING TYPE NAIL OF THE SAME SIZE . 

WIRE ----------: FED SPEC QQ-W-461 . 

STRAPPING , STEEL TYPE I OR IV , FINISH A ORB, FED SPEC QQ-S-761. 

SEAL, STRAP : 
STAPLE, STRAP---: COMMERCIAL GRADE . 

~ -----: GROUP B OR C, GRADE C-D ( EXTERIOR) , .JED SPEC NN-P-530. 
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IF SPECIFIED GRADE IS NOT AVAILABlE, A aEmR EXTERIOR GRADE 
MAY BE SUBSTllUTED . 
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( GENERAL NOTES CONTINUED FROM LEFT ) 

0. WHEN ANY STRAP IS SEALED AT AN END-OVER-ENO LAP JOINT , TWO ( 2 ) 
SEALS, BUTTED TOGETHER, WITH TWO ( 2 ) PAIR OF CRIMPS PER SEAL MUST BE 
USED TO SEAL THE JOINT. WHEN ANY STRAP IS INSTALLED AROUND A BELT 
RAIL WITH A LAP-BACK-ON-SELF JONT , ONE ( 1 ) SEAL WITH TWO ( 2 ) PAIR 
OF CRIMPS WILL BE USED . 

P. MAXIMUM LOAD WEIGHT CRITERIA : 

BECAUSE OF THE LIGHT WEIGHT OF THE AMMUNITION , A LOAD WEIGHT 
WILL NEVER EXCEED ANY WEIGHT RESTRICTION CRITERIA . 

SEE THE SPECIAL NOTE SECTION OPPOSITE THE BASIC LOADS FOR INSTRUC­
TIONS WHICH MUST BE APPLIED IF A CONTAINER IS TO BE LOADED WITH 
LESS UNITS THAN SHOWN IN THE BASIC LOADS ON PAGES 4, 6, AND 10 . 

R. SPECIAL T/ COFC NOTES : 

1. CAUTION: LOADED CONTAINERS MUST BE ON CHASSIS EQUIPPED WITH 
TWOBOGIE ASSEMBLIES WHEN BEING MOVED IN TOFC SERVICE ; REGARD­
LESS OF LOAD WEIGHT WITHIN THE CONTAINER . 

2. LOAD LIMITS OF T/COFC RAIL CARS MUST NOT BE EXCEEDED, NOR WILL A 
CAR BE LOADED SO THAT THE TRUCK UNDER ONE END OF THE CAR CARRIES 
MORE THAN ONE-HALF OF THE LOAD LIMIT FOR THAT CAR . 

3 . CHASSIS/ CONTAINERS COUPLED INTO A 40-FOOT TRAILER CONFIGURATION 
MUST BE PLACED AT THE B-END OF A TOFC RAIL CAR. THE REAR END OF 
THE 40-FOOT UNIT WILL OVER-HANG THE ENO OF THE CAR IF IT IS 
PLACED AT THE A-END . TWENTY-FOOT ANO 40-FOOT UNITS CAN BE 
LOADED ON THE SAME CAR . 

S . THE LOAD BLOCKING COMPONENT DESIGNATED AS "CROSS MEMBER " HERE IN , 
IS IDENTIFIED AS "BEAM ASSEMBLY" WITHIN TM 55-8115-200-24 , DATED 
SEPTEMBER 19n. THE BEAM ASSEMBLY IS FURTHER IDENTIFIED ASNSN 6115-00-
165-6623 ( FSN 6115-165-6623 ). 

T. SHIPMENTS OF MIXED LOADS OF PALLETIZED AND UNPALLETIZE D CONTAINERS 
ARE PERMITTED BY SPECIFICATIONS DELINEATED ON PAGES 10 THRU 12 . THESE 
LOADS ARf ESPECIALLY APPLICABLE WHEN SHIPMENTS ARE BEING MADE FROM 
PALLETIZED STOCKS ANO/ OR THE LADING ITEMS HAVE TO BE HANDLED IN A 
PALLETIZED CONFIGURATION AFTER THEY REACH THEIR DESTINAT ION. 

U. NOTICE : THREE BASIC LOAD ARRANGEMENTS ARE SPECIFIED WI TH IN THI S 
iiiiAWi"NG; AN UNPALLETIZED LOAD , A PALLETIZED LOAD AND A MIXED LOAD 
OF UNPALLETIZED AND PALLETIZED MISSILES. IF IT BEST SUITS A SHIPMENT , 
LOADING AND BRACING METHODS CAN BE SELECTED FROM TWO OR MORE 
OF THE BASIC LOADS AND USED TO BUILD A COMBINATION LOAD . WHEN 
A COMBINATION LOAD IS CONSTRUCTED, EACH PORTION OF THE LOAD MUST 
BE LOADED AND BRACED IN ACCORDANCE WITH THE SPECIFICATIONS WHICH 
ARE APPLICABLE TO THE BASIC LOAD FROM WHICH THE LOAD PORTION WA S 
SELECTED . FOR EXAMPLE , IF SIX PALLET UNITS AND 30 UNPALLETIZED MISSILES 
ARE TO BE SHIPPED IN ONE MILVAN , THE SI X PALLET UNITS COULD BE LOADED 
IN THE FORWARD END OF THE MILVAN AND BLOCKED WITH FOUR CROSS 
MEMBERS AT EACH END OF THE LOAD, AND THE :io UNPALLETIZED MISSILES 
COULD BE LOADED INTO ONE STACK AT THE REAR OF THE MILVAN AND 
BLOCKED AND BRACED WITH CROSS MEMBERS AND WOODEN OUNNAGE IN 
ACCORDANCE WITH SPECIFICATIONS DELINEATED FOR THE LOAD DEPICTED O N 
PAGE 4. NOTE THAT TWO ADDITIONAL CROSS MEMBERS WOULD BE REQUIRED 
AT THE FORWARD END OF THE UNPALLETIZED STACK TO BRACE THE FIFTH AND 
SIXTH LAYER MISSILE S. 

REVISIONS 

REVISION NO . 1, DATED JAl\AJARY 1974,CONSISTS OF , 
1. ADDING A SUPPORT ASS EMBLY TO THE RISER CROSS MEMBERS . 
2 . INCREASING THE LOAD QUANTITY OF PALLETIZED UNITS. 
3 . REMOVING THE TOMMING ( HOLD DOWN S) FROM THE TOP 

OF THE PALLETIZED LOADS ONLY. 

REVISION NO . 2 , DATED AUGUST 1974, CONSISTS OF, 
1. ADDING A COMBINATION LOAD OF UNPALLETIZED AND 

PALLETIZED CONTAINERS. 



*THESE 14-3/ 4" HEIGHT AND WIDTH DIMENSIONS DO NOT INCLUDE 
THE 1/8" ( APPROX ) THICKNESS OF THE CLOSING HASP ON EACH 
FACE OF THE CONTAINER . TO PROVIDE FOR A STABLE LOAD WHEN 
OUTLOADING THIS ITEM IN AN UNPALLETIZED CONFIGURATION , THE 
CONTAINERS MUST BE ALTUNATELY POSITIONED END-FOR-END SO 
THAT THE COVER HASP ON ADJACENT CONTAINERS DO NOT TOUCH . 

CONTAINER 

1" 
512 

PALLET UNIT DATA 

NUMBER OF CONTAINERS ----- NINE ( 9 ). 
GROSS WEIGHT --------- I , 167 POUNDS ( APPROX ). 
CUBE ------------- 70. 5 cuaic FEET. 

NOTE : THE PALLET UNIT SHOWN HEREON CONFORMS TO 

REVISION 1 OF DRAWING 19-48-522S-GM20P'l . THE LOADING 
AND BRACING SPECIFICATIONS SET FORTH HEREIN ARE ALSO 
APl'LICABLE TO THE PALLET UNIT DESOJllED BY THE BASIC ISSUE 
OF DRAWING 5225 . 

PALLET UNIT 

CONTAINER AND PALLET UNIT DETAIL 

CONTAINER DATA 

GROSS WEIGHT ------- 116 POUNDS ( APPROX ). 
CUBE ---------------- 6,8 CUBIC FEET . 

PAGE 3 
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PAGE 4 

ISOMETRIC VIEW 

SECTION A-A 

INDICATES THE TOP SURFACE 
OF A CROSS MEMBER. PLUS 
OR MINUS 2" IS PERMITTED 
FOR THE 5" THROUGH n" 
DIME NS IONS, PLUS 2" MINUS 
l" IS rERMITIED FOR THE 83 " 
DIMENSION. 

0 
0 

SEE "NOTE * " ON PAGE 3 . 

KEY NUMBERS 
CROSS MEMBER • LONGITUDINAL BRACING ) ( 10 REQD ). POSITION AT THE 
HEIGHTS SPECIFIED IN THE "SECTION A-A" VIEW . 

CROSS MEMBER ( RISER ) ( 8 REOD ) . POSITION AT THE HEIGHT SPECIFIED IN THE 
"SECTION A-A " VIEW. 

SIDE FILL , 2" X 4" BY LADING HEIGHT ( 16 REQD ). SEE "SIDE FILL SECUREMENT" 
L>ETAIL ON PAGE 5 . 

SUPPORT ASSEMBLY ( 8 REOD ). SEE THE "SUPPORT ASSEMBLY" DETAIL ON PAGES. 

CROSS MEMBER ( HOLD DOWN ) ( 8 REOD ). POSITION AT THE HEIGHT SPECIFIED 
IN THE "SECTION A-A " VIEW . 

INDICATES CONTAINER FLOOR . 

UNPALLETIZED LOAD 

PROJECT GM 657-72 



RETAINER PIECE, 1" X 2" 
X 12" (1 REQD). 

TIE WIRE, NO. 1' GAGE WIRE 30" LONG 
( 1 REQ D ) • WIRE TO FORM A COMPLETE 
LOOP AROUND RETAINER PIECE, CROSS 
MEMBER, AND SUPPORT PIECE, BRING THE 
ENDS TOGETHER AND TWIST TAUT. SECURE 
TO THE SUPPORT PIECE WITH A PARTIALLY 

SUPPORT PIECE, 2" X 4• DRIVEN lOd NAIL, BENT OVER THE WIRE, 
X 18'" ( 1 REOD ) . OR WITH A STRAP STAPLE. 

INDICATES A RETAINER 
NAIL. 

LUMBER 

1" x 2· 
2" x 4" 

NAILS 

lOd ( 3" ) 

IN OICA TES A RISER 
CROSS MEMBER. 

SUPPORT ASSEMBLY 

THE RETAINER PIECE MUST BE CENTERED UNDER A CONTAINER 
SO AS TO FIT INTO iHE RECESS ON THE SIDE OF A CONTAINER. 

SIDE FILL, 2" X 4" MATERIAL •. 

TIE WIRE, NO. 14 GAGE WIRE 18" LONG 
( 2 REQD PER SIDE FILL ). INSTALL TO 
FORM A COMPLETE LOOP THROUGH THE 
SLOTS IN THE BELT RAIL AND AROUND 
THE FILL PIECE , BRING THE ENDS TOGETHER 
ANO TWIST TAUT. SECURE TO THE FILL 
PIECE WITH A PARTIALLY DRIVEN lOd NAIL 
BENT OVER THf WIRE, OR WITH A STRAP 
STAPLE . 

INDICATES REtAJNER NAIL . 

SIDE FILL SECUREMENT 

SEE SPECIAL NOTE "6" AT RIGHT . 

BILL OF MATERIAL 

LINEAR FEET BOARD FEET 

8 2 
124 83 

NO. REOD POUNDS 

40 3/4 

WIRE, NO. 14 GAGE -- 64' REOD -- 1 LB 

CROSS MEMBER ------------------- 22 JtroD 

UNPALLETIZED LOAD 

SPECIAL NOTES, 

1. THE LOAD AS SHOWN ON PAGE 4 DEPICTS A 120-CONTAINER LOAD IN 
A MILVAN CONTAINER . 

2. IF A MILVAN CONTAINER JS TO BE LOADED WITH LESS CONTAINERS THAN 
SHOWN IN THE LOAD VIEW ON PAGE 4, THEY SHOULD BE ELIMINATED 
FROM THE REAR OF THE LOAD . 

3. IF A MILVAN CONTAINER JS TO BE LOADED WITH LESS CONTAINERS 
THAN SHOWN IN THE LOAD VIEW ON PAGE 4, A "FILLER" ASSEMBLY 
MAY ALSO BE USED TO FILL THE VOID IN A LOAD FOR AN OMITIED 
CONTAINER . THE FILLER MUST BE USED IN THE TOP LAYER ONLY, ANO 
NEAR THE CENTER OF THE LOAD , IF POSSIBLE . IF A FILLER ASSEMBLY 
MUST BE USED ADJACENT TO A CROSS MEMBER, CARE SHOULD BE EXER­
CISED TO INSURE THAT THE CROSS MEMBER CONTACTS THE BUFFER BOARD 
OF THE FILLER. 

4. SEE THE "ALTERNATIVE LOADING PATTERN" .ANO THE "ALTERNATIVE HOLD­
OOWN METHOD" DETAILS ON PAGES 6 AND 7 FOR SHIPPING PARTIAL 
LAYERS. 

S. SPECIFICATIONS FOR THE "BASIC LOAD"' , FOR THE "ALTERNATIVE LOAD­
ING PATTERN", AND FOR THE "ALTERNATIVE HOLD-DOWN METHOD" 
SHOWN ON PAGES 6 AND 7 WILL BE APPLIED SEPARATELY OR IN COM­
BINATION TO BLOCK AND BRACE OTHER THAN 120-CONTAINER LOADS . 

6 . THE THICKNESS OF THE SIDE FILL PIECES MUST BE ADJUSTED AS REQUIRED 
SO AS TO NOT ALLOW MORE THAN ONE-HALF INCH ( 1/l" ) VOID 
ACROSS THE WIDTH OF A BRACED LOAD. 

MISSILE CON-

LOAD~ SHOWN 

~ ~ (APPROX ) 

TAINER ---------- 120 ----------13, 920 LBS 
DUNNAGE ----------------------- 21' LBS 
CONTAINER------------------- 5,700 LBS 

TOTAL GROSS WEIGHT------ -19~834 LBS 

PROJECT GM ffil-72 
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@ - WITH FILL MATERIAL. 
SEE THE "FILL DETAIL" ON 
PAGE 7.------~ 

HOLD-DOWN STRAP, 1-1/4" x .ros·· x 19'-0" LONG 
STEEL STRAPPING ( 1 REQD PER LOAD BAY ). INSTALL 
IN TWO ( 2 ) 9' -6" LONG PIECES. ATTACH TO THE 
3B " HIGH BELT RAIL AT EACH SIDE OF THE CONTAINER, 
THREAD BEHIND THE 48" HIGH BELT RAIL AND THEN OVER 
THE LADING WHERE IT IS TENSIONED AND SEALED. 

ALTERNATIVE HOLD-DOWN METHOD 
THE VIEW ABOVE SPECIFIES A BLOCKING METHOD TO BE 
USED IN A "'REDUCED-LOAD" CONTAINER LOAD AND AN 
ALTERNATIVE HOLD-DOWN METHOD . 

SEE "NOTE * " ON PAGE 3. 

PAGE 6 UNPALLETIZED LOAD 
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INDICATES CROSS 
MEMBER . 

FILLER ( AS REQD ). SEE THE 
"FILLER" DETAIL BELOW. 

FILL MATERIAL, l" X 4" OR 

" ON PAGE 3 . 

ALTERNATIVE LOADING PAmRN 2" X 4" BY CONTAINER WIDTH 
MINUS l " ( AS REQD ) . THE DETAIL ABOVE SPECIFIES A BLOCKING METHOD TO 

BE USED IN A "REDUCED-LOAD " CONTAINER LOAD. 

TIE WIRE , NO . 14 GAGE 
WIRE 18" LONG ( 3 REQD ). 
INSTALL TO FORM A COMPLETE 
LOOP AROUND FILL MATERIAL AND 
CROSS MEMBER , BRING THE ENDS 
TOGETHER AND TWIST TAUT . SECURE TO THE 
FILL MATERIAL WITH A PARTIALLY DRIVEN lOd 
NAIL BENT OVER THE WIRE, OR WITH A STRAP 
STAPLE. 

FILL DETA IL 

SEE "NOTE gi" AT RIGHT . 

BUFFER PIECE , l " 
x 4" x 14-3/ 4 " 
( 4 REQD j, NAil 
TO THE LONGI­
TUDINAL PIECES 
AND TO THE STRUT 
W/2-6d NAILS 
AT EACH JOINT '/ · 

"" "5' . . 14- . 
4~ 

FILLER 

LONGITUDINAL PIECE, 2" X 4" X 51 " 
( 4 REQD ) . NAIL TO THE STRUTS 
W/2-l(kj NAILS AND TO THE UPRIGHT 
PIEas Wj2-10d NAILS AT EACH JOINT . 

SEE SPECIAL NOTE "3" ON PAGE 5. 

UNPALLETIZED LOAD 

NOTE C8] , 

THIS DETAIL DEPICTS METHOD OF POSITIONING FILL MATERIAL 
BETWEEN CROSS MEMBER AND LADING WHEN THE VOID BETWEEN THE 
TWO IS GREATER THAN ONE INCH ( l " ) FOR LONGITUDINAL BRACING 
OR ONE-HALF INCH ( 1/2" ) FOR VERTICAL BRACING. THIS METHOD 
CAN BE USED ON THE SIDE OF A LONGITUDINAL-BRACING CROSS 
MEMBER OR ON THE BOTTOM OF A HOLD-DOWN CROSS MEMBER . 

PAGE 7 
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PAGE 8 

SEE SPECIAL NOTE 5 ON PAGE 9. 

REA R OF CONTAINER. 

ISOMETRIC VIEW 

IND !CATES THE TOP SURF Act 

OF A CROSS MEMBER, PLUS 
OR MINUS 2" rs PERMITIEI> 

l~ ___ .____ __ .......,....lk11~ r 
INDICATES CONTAINER FLOOR. 

SECTION B-B 

PALLETIZED LOAD 

PROJECT GM 657-72 

KEY NUMBERS 
CROSS MEMBER ( LONGITUDINAL BRACING ) ( 8 REOO ) . POSITION AT THE 
HEIGHTS SPECIFIED IN THE "SECTION B-B" VIEW . 



RETAINER PIECE, 2" X 4" BY CUT-TO-FIT IN 
LENGTH ( 2 REQD ) . NAIL TO EACH STRUT 
W/1-lOd NAIL AND TO THE BUFFER PIECE 
W/ 5-lOd NAILS . 

SPECIAL NOffS: 
FABRICATE TO FIT BETWEEN 
CONTAINER SIDE WALL AND 1. THE LOAD AS SHOWN ON PAGE 8 DEPICTS AN EIGHT-PALLET UNIT LOAD 
PALL.ET UNIT ( REF: 19-1/2" ). IN A MILVAN CONTAINER. 

FABRICATE TO FIT BETWEEN 
INSTALLED CROSS MEMBERS 
( REF: 45" ). 

2. IF A MILVAN CONTAINER IS TO BE LOADED WITH LESS PALLET UNITS THAN 
SHOWN IN THE LOAD VIEW ON PAGE 8, PALLET UNITS SHOULD BE ELIMINATED 
FROM THE REAR OF THE LOAD. FOR EXAMPLE IF ONLY SEVEN UNITS ARE 
TO BE LOADED, THE METHOD SPECIFIED BY THE "ALTERNATIVE LOADING 
PATTERN" SHOWN BELOW MUST BE APPLIED. 

3. SPECIFICATIONS FOR THE "BASIC LOAD", AND THE ""ALTERNATIVE LOADING 
PATTERN ", SHOWN BELOW WILL BE APPLIED SEPARATELY OR IN COMBINATION 
TO BLOCK AND BRACE OTHER THAN EIGHT-UNIT LOADS . 

4 . THE SPACER ASSEMBLY NEED NOT BE FABRICATED FOR A DRIVE FIT . THE 
ASSEMBLY SHOULD BE FABRICATED SO THAT IT CAN BE EASILY INSTALLED. 
HOWEVER, IT MUST FIT TIGHT ENOUGH SO AS TO NOT ALLOW MORE THAN 
ONE-HALF INCH ( 1/2 "") VOID ACROSS THE WIDTH OF A BRACED LOAD . 

5. TO MAKE LOADING EASIER, TO HELP ACHIEVE A TIGHT LOAD ACROSS A 
CONTAINEt, AND TO m:VENT UNACCEPTABLE DAMAGE TO LADING UNITS 
WHEN LOADING A MILVAN, A SLIP-SHEET CAN BE USED EFFECTIVELY AS 

BUFFER PIECE, 2" X 4 " BY CUT-TO-FIT IN 
LENGTH ( 2 REQD ) . NAIL TO THE STRUTS 
W/2-lOd NAILS AT EACH END. 

A "SHOEHORN" TYPE DEVICE. THE SLIP-SHEET WILL PROVIDE A SMOOTH 
SURFACE THAT Wlll PREVENT UNIT STRAPS AND/ OR BOX CLEATS FROM 
INTERLOCKING OR CATCHING ON OTHER PROJECTIONS WHEN LATERALLY 
ADJACENT LADING UNITS ARE BEING LOADED . A SLIP-SHEET WILL BE USED 
AFTER ONO-HALF OF A STACK IS LOADED WITH ONE OF ITS SIDES IN TIGHT 
CONTACT AT ONE SIDE OF THE MILVAN . THE SLIP-SHEET IS TO BE PLACED 
AGAINST THE OTHER SIDE OF THE HALF-STACK BEFORE THE LAST HALF OF 
THE STACK IS LOADED. AFTER A STACK IS COMPLETED , THE SLIP-SHEET 

SPACER ASSEMBLY 
SEE SPECIAL NOTE "4" AT RIGHT . 

BILL OF MATERIAL 

TIE WIRE, NO . 14 GAGE WIRE 18 "" 
LONG ( ~ REQ D PER SPACER ASSEMBLY ) . 
INSTALL TO FORM A COMPLETE LOOP 

IS TO BE REMOVED FOR SUBSEQUENT USE WITH THE 1'EXT STACK . A 
SLIP-SHEET OF SUITABLE SIZE CAN BE MADE FROM A SHEET OF 1/8 '" 
TEMPERED HARDBOARD ( MASONITE ) OR FROM A SHEET OF ANY OTHER 
MATERIAL THAT WILL SATISFY THE REQUlltEMENT . NOTE THAT SOMETIMES 
IT IS ADVANTAGEOUS TO USE TWO SLIP-SHEETS; 01'.E BETWEEN LADING 
UNITS AND ONE AT THE SIDE OF THE MILVAN . BOTH ARE TO BE REMOVED 
AFTER USE. 

AROUND THE STRUT OF THE SPACER ASSEMBLY 
AND THE CROSS MEMBER, BRING THE ENC:6 TOGETHER 
AND TWIST TAUT . SECURE TO THE SPACER ASSEMBLY 
WITH A PARTIALLY DRIVEN 10d NAIL BENT OVER THE 
WIRE , OR WITH A STRAP STAPLE . SPACER ASSEMBLY 

( 4 RECD ) . SEE THE 
DETAIL ABOVE . 

CROSS MEM~ER ------------------------- 8 REQD ALTERNATIVE LOADING PATIERN 

PALLETIZED LOAD 

THE DETAIL ABOVE SPECIFIES A BLOCKING METHOD TO BE USED 
IN A "REDUCED-LOAD " CONTAINER LOAD . . 

LOAD AS SHOWN 

QUA NTITY 

PALLET UNIT --- 8 ----­
DUNNAGE --------­
CONTAINER----------

~( APPROX) 

9 , 336 LBS 
Nil LBS 

5,700 LBS 

TOTAL GROSS WEIGHT--- 15,0JO LBS 

PROJECT GM 651.:/2 
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REAR OF 
CONTAINER. 

PAGE 10 

SEE SPECIAL NOTE 5 
ON PAGE 11 . 

ISOMETRIC VIEW 

SECTION C-C 

SEE "NCTE .... " 
ON PAGE 3 . -----' 

INDICATES THE TOP 
SURFACE OF A CROSS 
MEMBER . PLUS OR 
MINUS 2" IS PERMITTED . 

I 72" 

I 

I 
60" 

48" 

INDICATES 
CONTAINER FLOOR. 

PALLET UNIT. 

KEY NUMBERS 

SEE SPECIAL NOTE 5 
ON PAGE 9. 

U NPALLETIZE D 
CONTAINER . 

CROSS MEMBER ( 12 REOD) . POSITION AT THE HEIGHTS SPECIFIED IN THE 
"SECTION C-C" VIEW. 

SIDE FILL, 2" X 4" BY LADING HEIGHT ( 8 REOD ). SEE THE "SIDE Fill 
SECUREMENT" DETAIL ON PAGE 5 . 

SIDE FILL , 1" X 4 " SY LADING HEIGHT ( 8 REOD ) . SEE THE "SIDE Fill 
SECUREMENT " DETAIL ON PAGE 5 . 

FILL PIECE, 1" X 4" X 30" ( 8 REOD ). NAIL TO THE I " X 4" SIDE FILL 
PIECE W/ 3-/Jd NAILS . CLINCH NAILS AS REOUIRED . 

DECK ASSEMBLY ( 8 REOD ). SEE THE "DECKING ASSEMBLY " DETAIL ON 
PAGE 11. 

COMBINATION UNPALLETIZED/PALLETIZED LOAD 

PROJECT GM 657-72 



CECKING PIECE, 
1/Z " PLYWOOD 
( I RfQD ) . NAIL 
TO THE CLEATS W/J-6d 
NAILS. CLINCH AS 
REQUIRED.-----' 

DECKING ASSEMBLY 

CLEAT, I" X 4• 
X 9" (2 RfQD ) . 

THE ASSEMBLY DEPICTED ABOVE HAS BEEN 
SHOWN UPSIDE DOWN FOR CLARITY PURPOSES . 

BILL OF MATERIAL 

LUMBER LINEAR FEET BOARD FEET 

1· x 4 " 90 30 
2" x 4• 58 39 

NAILS NO . REQD POUNDS 

6d ( 2" ) n l/Z 

PLYWOOD , 1/2 " ----------- 130 so. FT. REOD ----- 179 LBS 
WIRE , NO . 14 GAGE ------ 48 ' REQ D-------------- 3/ 4 LB 

CROSS MEMBER ------ ----------------------------- 12 REO D 

SPECIAL NOTES : 

I. THE LOAD AS SHOWN ON PAGE 10 CEPICTS A COMBINATION LOAD OF 48 
UNPALLETIZED CONTAINERS AND 8 PALLET UNITS OF CONTAINERS IN A MILVAN 
CONTAINER . 

2 . IF A CONTAINER IS TO BE LOADED WITH LESS CONTAlr-l:RS THAN SHOWN IN THE 
LOAD VIEW ON PAGE 10, CONTAINERS SHOULD BE ELIMINATED FROM THE REAR 
OF THE LOAD. FOR EXAMPLE, IF ONLY 41 UNPALLETIZED CONTAINERS ARE TO 
BE LOADED, THE METHOD SPECIFIED BY THE "ALTERNATIVE LOADING PATTERN " 
DETAILS SHOWN ON PAGE 12 MUST l!E USED . 

3 . IF A MILVAN CONTAINER IS TO BE LOADED WITH LESS CONTAINERS THAN SHOW N 
IN THE LOAD VIEW ON PAGE 10, A "FILLER" ASSEMBLY MAY ALSO BE USED TO 
FILL THE VOID IN A LOAD FOR AN OMITTED CONTAINER . THE FILLER MUST BE 
USED IN THE TOP LAYER OF CONTAINERS ONLY. IF A FILLER ASSEMBLY MUST 
BE USED ADJACENT TO A CROSS /,<EMBER, CARE SHOULD BE EXERCISED TO INSURE 
THAT THE CROSS MEMBER CONTACTS THE BUFFER BOARD OF THE FILLER ASSEMBLY. 

4 , SPECIFICATIONS FOR THE "BASIC LOAD" , AND THE "ALTERNATIVE LOADING 
PATTERNS " SHOWN ON PAGE 12 WILL BE APPLIED SEPARATELY OR IN COMBINATIO N 
TO BLOCK AND BRACE OTHER THAN 48 UNPALLETIZED CONTAlr-l:RS WITH 8-PALLET 
UNITS. NOTICE : H IS NOT PERMITTED TO LOAD UNPALLETIZED CONTAINERS IN 
A STACK WHICH CONTAINS JUST ONE ( 1 ) PALLET UNIT . HOWEVER, IT IS PERMITTED 
TO LOAD AND BRACE A STACK OF JUST Or-I: ( 1 ) PALLET UNIT BY APPLYING THE 
SPECIFICATIONS DELINEATED WITHIN THE "ALTERNATIVE LOADING PAffiRN" DETAIL 
SHOWN ON PAGE 9 . IF NECESSARY , ADJUSTMENTS TO MORE THAN ONE STACK 
CAN BE ACCOMPLISHED TO SATISFY A REDUCED-LOAD QUANTIIY THAT IS TO BE 
SHIPPED . 

5 . WHEN LOADING THE TWO ( 2) PALLET UNITS IN THE MOST RE·ARWARD STACK IN 
A LOAD AS SHOWN ON PAGE 10 , THE FIRST PALLET UNIT OF THE TWO WILL BE 
LOADED INTO THE RIGHT REAR CORNER OF THE MILVAN . 

LOAD AS SHOWN 

QUANTITY 

MISSILE CNTR ------ 48 ----------­
PALLET UNIT -------- 8 ---------
DUNNAGE --------------------
CONTAINER - -----------------

WEIGHT ( APPROX ) 

5,568 LBS 
9,336 LBS 

353 LBS 
5,700 LBS 

TOTAL GROSS WEJGHT --- 20, 957 LBS 

COMBINATION UNPALLETIZED/PALLETIZED LOAD PAGE 11 
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PAUfT UNIT. 

FILLER ( AS REQ D ) . 
SEE THE "FILLER" DETAIL 
ON PAGE 7.-----_... 

ALTERNATIVE LOADING PATTERN 

SPECIAL NOTES: 

1. TWO BASIC REDUCED-LOAD CONFIGURATIONS ARE SPECIFIED ON THIS PAGE . 

2. THE LOAD AT THE TOP OF THE PAGE SHOWS A RfAR STACK OF TWO PAUfT UNITS 
ON TOP OF ONE LAYER OF UNPALl.ETIZED CONTAINERS WHEREIN THE USE OF A 
"FILLER" ASSEMBLY HAS BEEN TYPICALLY SPECIFIED . AS REQUIRED, "FILLER" 
ASSEMBLIES CAN AlSO BE USED IN THE SECOND LA YER OF THE UNPALLETIZED 
PORTION OF A STACK. ADDITIONALLY, MORE THAN ONE "Fill.ER" ASSEMBLY 
CAN BE USED IN A STACK PROVIDING THEY ARE ALL PUT IN THE TOP LAYER OF 
THE UNPALl.ETIZED PORTION OF A STACK AND PROVIDING A "FILLER" IS NOT 
PUT ADJACENT TO A SIDE WALL OF THE MILVAN , IF DESIRED, QUANTITY­
AD.JUSTMENT PROVISIONS AS SHOWN IN THE REAR STACK CAN ALSO BE APPLIED 
TO FORWARD STACKS WITHIN A LOAD, TO ACHIEVE A LOAD QUANTITY TO BE 
SHIPPED. THE LENGTHS OF PIECES MARKED G) . Q) AND © ARE TO BE 
ADJUSTED TO SUIT THE HEIGHT AND LOAD CONFIGURATION OF ADJUSTED 
STACKS . 

3. THE LOAD AT THE BOTIOM OF THE PAGE SHOWS A REAR STACK OF TWO REGULAR 
9-BOX PALL.ET UNITS WHICH ARE LOADED DIRECTLY ON THE FLOOR OF .HE 
MILVAN AND HAVE ADDITIONAL CONTAINERS STACKED ON TOP OF THEM . THE 
ADDITIONAL CONTAll-ERS ARE TO BE STRAPPED TO THE PALLET UNIT DIRECTLY 
BELOW THEM WITH TWO STRAPS AS TYPICALLY SHOWN. REGARDING THE SECURE­
MENT OF EXTRA CONTAINERS TO THE TOP OF A REGULAR PALL.ET UNIT, IT IS 
PERMrrTED TO SO SECURE ONE THROUGH THREE EXTRA CONTAINERS TO THE TOP 
OF ONE PALL.ET UNIT, BUT NOT MORE THAN THREE ARRANGED INTO NOT MORE 
THAN ONE ADDITIONAL LAYER ON A SINGLE PALLET UNIT. NOTE THAT PIECES 
MARKED © ARE NOT REOUIR.ED WHEN USING THE DEPICTED METHOD FOR LOAD­
ING A REDUCED-LOAD STACK . IF DESIRED, THE DEPICTED METHOD CAN ALSO 
IE USED AS REQUIRED IN FORWARD STACKS, TO ACHIEVE A LOAD QUANTITY TO 
BE SHIPPED . 

4 . REGARDING BOTH REDUCED-LOAD CETAILS SHOWN ON THIS PAGE , IT IS ONLY 
NECESSARY TO BAY-OFF A LOAD BETWEEN STACKS WITH ADDITIONAL CROSS 
MEMBERS AS SHOWN, WHEN THE LOAD ARRANGEMENTS WITHIN TWO 
LONGITUDINALLY ADJACENT STACKS ARE DIFFERENT . IF ONE STACK IS 
HIGHER THAN THE OTHER AND BOTH STACKS HAVE THE SAME CONFIGURATION 
BELOW THE HEIGHT OF THE SHORTER STACK, THEN IT IS ONLY NECESSARY TO 
USE ADDITIONAL CROSS MEMBERS TO BLOCK THAT PORTION OF THE HIGHER 
STACK WHICH EXTENDS ABOVE THE SHORTER STACK . IN All CASES, EACH LAYER 
OF CONTAINERS IS TO BE BLOCKED FORE AND AFT, WHETHER THE CONTAINERS 
ARE PALLETIZED OR ARE NOT PALLETIZED . 

5 . IF DESIR.ED OR IF 1'.ECESSARY TO BEST SUIT THE QUANTITY OF ITEMS TO BE LOADED 
INTO A MILVAN, A COMBINATION OF THE LOADING AND BLOCKING MEIHODS 
SHOWN IN THE TWO DETAILS CAN BE USED IN ANY ONE MILVAN LOAD . 

THE DETAIL ABOVE DEPICTS A BLOCKING METHOD TO BE 
USED IN A "REDUCED-LOAD" CONTAINER LOAD . 

PAGE 12 

UNPALLETIZED 
CONTAINER . 

ALTERNATIVE LOADING PATIERN 

SEAL FOR 1- 1/4" STRAPPING 
( 1 REOD PER STRAP ). DOUBLE 
CRIMP EACH SEAL . 

STEEL STRAPPING, 1-1 / 4" X .035" 
BY A LENGTH TO SUIT ( 4 RfQD ) . 
STRAP UNIT PRIOR TO LOADING 
INTO CONTAINEl. 

THE DETAIL ABOVE DEPICTS A BLOCKING METHOD TO BE 
USED IN A "REDUCED-LOAD" CONTAINER LOAD. 

COMB! NATION UNPALLETIZED/PALI.ETIZED LOAD 

PROJECT GM 657-72 




