FM 4-20.105
TO 13C7-1-51

AIRDROP OF SUPPLIES AND EQUIPMENT:

DUAL ROW AIRDROP SYSTEMS

DISTRIBUTION RESTRICTION: Approved for public release; distribution is unlimited.

HEADQUARTERS
DEPARTMENT OF THE ARMY
DEPARTMENT OF THE AIR FORCE



FM 4-20.105/TO 13C7-1-51

Field Manual Headquarters
No 4-20.105 Department of the Army
Technical Order and the Air Force
No 13C7-1-51 Washington, DC, 2 April 2002

Chapter 1

Chapter 2

Section |

Airdrop of Supplies and Equipment:

Dual Row Airdrop Systems

Contents

Page
PrEfACE .eiiiii e Vi
Airdrop Information
RESPONSIDIIILIES ..vvveeeieiieiee e e e e e e e e s e e e e s reeeeeees 1-1
Type and Method Of AIFAIOP ...cevveeee e e e e e e e e e e eeanes 1-1
Maximum Rigged WEIghT ... 1-2
ACCOMPANYING LOAAS ...t e e e e e e s e e e e e e e e e e e e e e anns 1-2
Center OF BAIANCE ........veeiiiei ittt 1-2
Iltems and Loads Dropped in Cold ClIMates ........ccccvveeeeeeiieeeee e 1-2
S Fo V(=YY (=107 LU 110 1 1-2
0 01 2 PP 14
Rigging Information
Dual Row Airdrop System Platform
L0 PP OTOTPPPPPPPPPPPP 2-1
Platform LIMItAtioNS ......coieeeiiiies ettt e e e e e 2-2

Distribution Restrictions: Approved for public release; distribution is unlimited.



FM 4-20.105/TO 13C7-1-51

Section Il

Section Il

Section IV

Section V

Section VI

Section VII

Section VIII

Section IX

Section X

Page
Airdrop Supplies and Equipment
(0] 101 4o 0] NV S KT=To ) (=0 0 =SS 2-2
INSPECHION Of ITEMS ..ceiiiiiii e e e e eee e 2-3
Suspension Slings
(0= 10 [0 1] 11T 1 R 2-7
ST (01T 1 4= £ PSR 2-7
Lashings
S ettt ettt ettt ettt e e e e e e e e e e e e e e e ettt e et e e aeeeeaaaaaas 29
Components and StreNGLNS ........uviiiiiiiie e ————— 29
Cargo Parachutes
L6 PP P PP PPPPPPRP 2-11
77 L= RN 2-11
RISEI EXIENSIONS ...eiiiiiiiiiiiiiie ettt e st e e st e e e e e e nnbees 2-12
Parachute Restraint System
L6 TP P PP PPPPPPRP 2-13
[ 7= ESTod ] o] 1o o ISR 2-13
Release Assemblies
L6 PP P PP PPPPPPRP 2-14
[ 7= ESTod ] o] 1o o ISR 2-14
Inspecting and MaintaiNiNg .........cccuvviiiiiiiee e e e e e e e 2-14
(0] 1T 110 o R 2-14
Outrigger Assembly
L6 PP P PP PPPPPPRP 2-17
Inspecting and MaintaiNiNg .........cccuvviiiiiiiee e e e e e e e 2-17
Deployment Parachute and Deployment Line
L6 PP P PP PPPPPPRP 2-18
Inspecting and MaintaiNiNg .........cccuviiiiiiiieeee e e e e e e e nnnees 2-18
Transportation of Rigged Loads
RESPONSIDIIILIES ..vvveeeeeeiieiee e e e e e e e e e s e e s s e eeeees 2-19
Typical Loading and Transporting EQUIPMENT ..........ccoociiiiiiiiiieeeieeer e e e e 2-19



FM 4-20.105/TO 13C7-1-51

Chapter 3

Section |

Section Il

Section Il

Section IV

Section V

Section VI

Section VII

Page
Procedural Information
Platform and Honeycomb Preparation
INSPECHING PIAFOIM ... 31
Preparing the PIatfOrm ... 31
Suspending DRAS Platform Loads and Safety Tieing Suspension Slings ................. 31
Building HONEYCOMD StACKS ... 35
Placing HONeycomb StacCKS ... 36
Drive-off Ald AITAIOD ..o e e e e e e e e e 37
Accompanying Load and Drop Items
Stowing ACCOMPANYING LOAA .......uviiiiiiiiiieeiieiiiiie e 38
Preparing DrOP ITEIMS .....ooi oot e e e e e e e e e e e e 38
(©0)Y=Tq o o [l o= To [PPSR 38
FIEEING D-FINGS eeteet ceeiiiiiiee ettt et e e e e e e e e e e e e e e e e bbb bbbt ae e e e e eeeaeaaaaas o 3-9
(=TS 11 [0 I Y= Lo PP PUUPPPUPTPPTT 3-9
Safety Tieing Load Binder HandIES .........c..uuiiiiiiiiiieeee e 311
Forming a 30-Foot, 45-Foot, or Greater Length Tiedown Strap .........ccccoeecviieeiennns 312
Cargo Parachutes
RISEI EXIENSIONS ....eeiiiiiiiiiiiiee ettt e e e e e e e e e e e e e e e e e e eeeeas 313
StOWING RISEI EXIENSIONS .....uutiiiiiiiiiiieiae ettt e e eeeaaaaaaa e as 3-15
Stowing Cargo ParaChutes ..........ooooi i 3-18
USIiNg DEPIOYMENT LINES ...ttt e e e e e e ee s 3-18
Restraining TWo to FOUr ParaChUutes ... 3-22
Deployment Line and Parachute
DEPIOYMENTLING ...eiiiiiieei ettt 3-28
Positioning and Securing the Deployment Parachute .............cccccceveeeiiciieeeees i, 3-30
Release Assemblies
M-1 Cargo ParaCchute REIEASE ..........uuviiiiiiiiiiiiieieee e a e 331
Attaching Parachute Risers to the Parachute Release ............cccccccvvveevveeeeeiiicnnnee, 3-39
Attitude Control Systems (ACS)
Attitude CONLrOl SYSTEM ... e e e e e e e e aaeeeaeeas 3-40
Installing Outrigger Assembly
Platform Fitting Assembly (PFA) Weldment and Link Assemblies..............cccuve... 343
Outrigger Mast and FOOL .......cccuuiiiiiiiiiiicce e e e e 343



FM 4-20.105/TO 13C7-1-51

Section VIII

Chapter 4

Chapter5

Page
Load Marking and Inspection
Marking RIGQEA LOAA ........ccooeiiiiiiieeeee e e e e e e e e e e e e e e 347
TYPES Of INSPECHIONS ... r e e e e e e e e e e e e e e e e aeean 348
Rigging Dual Row Airdrop System (DRAS) M998/M1038/M1097 Cargo/Troop
Carrier HMMWV
(D= TSTd g7 o] 1 o] o) il o = Vo PSSR 4-1
Preparing PIatform ... 4-2
Building and Placing HONeycomb Stack .........ccccvvieiiiiiiieee e 4-3
Installing Optional Drive-off Aid on Platform...........veeveeiiii e 46
L (=T o= T o I o PSSR 46
Stowing AcComMpPanying LOAd ..........cooviiiiiiiiiiiiiiiice e r e e e e e e e e 4-19
Lifting and Positioning Truck and Installing Optional Drive-off Aids ...........ccccveeeeen... 4-23
0= ] 1T T I o R 4-24
Installing Suspension Slings and Lashing Attitude Control System .........c.cccccceeenn. 4-28
Installing Outrigger ASSEMDBIIES ......ceviiiiiiie e 4-34
Stowing Cargo ParaChULES .........cccceiiiiiiiiiieieee e r e e e e e e e e 4-34
Stowing Deployment Parachute ...........cccvuviiiiiiiiiiiicccc e 4-35
Installing Parachute Release SYStem ..........coocviiiiiiiiiie e 4-36
Installing Mast Release KNIVES ..........ccccciiiiiiiiieiiieeee e r e e e e e e 4-38
Y= 14 T e o =T I 1 Y= Lo R 4-39
[0 [UT] 00 =T 11 (= To [ U 11~ PR 4-39
Rigging Dual Row Airdrop System (DRAS) M1025/M1121 Armament/Tow
Carrier HMMWV
(D= TSTd g7 o] 1 o] o) il o - Vo PSRRI 51
Preparing PIatform ... 5-2
Building and Placing HONeycomb Stack .........ccccvveeiiiiiiieee e 5-2
Installing Optional Drive-off Aid on Platform..........ccccveeee e 5-2
Preparing MLO25/MIL2LTIUCK .....uuuuiirieeieeerierieeeeeeeeeeseesse s e eee e e e e e ereeaaeeeeeeeeeas 5-2
Stowing Accompanying Load in M1025 Armament Carrier .........cccocccvvveereeeeeencnvvnnnnns 5-8
Stowing Accompanying Load in M1121 TOW Carrfier .........cuveeeeeeieeiureeeeeeeeessssnnennnnnns 5-14
Preparing ROOF Of TOW CaITIEIS .....uuuiiiiiiiiiieiie e e e e e e e e e e e e e e e 5-17
Lifting and Positioning Truck and Installing Optional Drive-off Aids ...........cccceveeeen... 5-19
0= ] 1T T I o SRR 5-19
Installing Suspension Slings and Attitude Control System ...........cccccoevveecvvvvvieennn, 5-19
Installing Outrigger ASSEMDBIIES ......oeviiiiiiie e 5-26
Stowing CargO ParaChULES .........cccceiiiiiiiiei e e e e e e e e e e e 5-26
Stowing Deployment ParaChute ............ccvuiiiiiiiiiiiiiicc e 5-26
INstalling M-1ReIEaSE SYSIEIM .....ccviieiiiii i e e e e 5-28
Installing Mast Release KNIVES ...........ccccuiiiiiiiiiieeeeee e e e e e e e e 5-29
Marking RIGQEA LOAA ........cccceiiiiiiieeeeee e e e e e e e e e e e e e e e 5-30
[0 [UT] 00 =T 11 (= To [ U 11~ PR 5-30



FM 4-20.105/TO 13C7-1-51

Chapter 6

Chapter 7

Page
Rigging Dual Row Airdrop System (DRAS) M119 105-Millimeter Howitzer
and Accompanying Load
(D= TSTod g7 o] 1 o] o) il o = Vo O PEEERRR 6-1
Preparing PIatform ... 6-1
Stowing AcCOMPaNYiNg LOAM .......ccovvieiiiiiiiiiiiiie e a e e 6-3
Building and Placing Honeycomb Stacks.........ccccvviveiiiiieiie i 6-8
Preparing HOWILZET ..........coo ittt e e e e e e e e e aaeeeees 6-14
Lifting and POSItioNiNg HOWILZET ........ccociviiiieiieeee e e e 6-28
STOWING FUSE BOXES ..uvviiiiiiiiiiiiiieieee e e e e e e e e e e et s s s st e e e e e e e e e e aeaaeeeeaeesesssnnnnnnnnnes 6-29
Building and Placing the Attitude Control System (ACS) Bridge Support ................ 6-31
LasShiNg HOWILZET ........cooii it e e e e e e e e e e e e e e e e e nee s 6-33
Installing Suspension SIINGS anNd ACS ... 6-35
Installing Outrigger ASSEMDBIIES ......cvvviiiiiie e 6-41
Stowing Cargo ParaChULES ..ot e e e e e e e e e 6-41
Stowing Deployment Parachute ...........cccuuiiiiiiiiiiiiiciccccceee e 6-43
Installing Parachute Release SYStEmM .........cooociiiiiiiiiii e 6-44
Installing Mast Release KNIVES ..........ccccuiiiiiiiiieiieeee e e e e e e e 6-45
Marking RIGQEA LOAA ........ccoceiiiiiiieeeee e r e e e e e e e e e e e e e 6-46
[0 [UT] o0 0 =T 101 (= To (U 11~ PP 6-46
Rigging Dual Row Airdrop System (DRAS) M101A1 or M101A2, 3/4-Ton
Cargo Trailer With Accompanying Loads
DeSCription OFf LOAM ...ttt e e e e e e e e e e e e 7-1
Preparing PIatform ... 7-1
Positioning and Lashing Accompanying Loads on Platform...........ccccccciiiiiiiennnn. 7-3
Building and Placing Honeycomb Stack ...........cccuuiiiiiiiiiiieeeeeeee e 7-11
Preparing the Trailer ... 7-15
Stowing Accompanying Load and Trailer Componentsin Trailer .............cccoooeeiineees 7-17
Securing Trailer Support Stand and Installing Lifting SIiNgS ..o, 7-28
POSIIONING TIAIIEE ... e e e e e e e e e e e e e e e e e as 7-29
LaShiNG TIAIEY .......coeeiieee e e e e e e e e aeaaeeas 7-30
Building and Installing Parachute Stowage Platform ..., 7-32
Building and Positioning Attitude Control System (ACS) Stacks ..........ccccceeereeinnnnes 7-34
Installing Suspension Slings and Attitude Control System (ACS) ........cooooeviiiiiinnns 7-36
Installing Outrigger ASSEMDIIES ........oiiiiiiiiiii e 7-41
Stowing Cargo ParaChutes ..........coooi i 7-41
Stowing Deployment ParaChute ............coooiiiiiiiiiiiiieeeeieee e 7-42
Installing Parachute Release SYStem ..o 7-43
Installing Mast Release KNIVES ..ottt 7-44
Marking RIGOEA LOAA ...ttt a e 7-45
EQUIDMENT REQUITET ...ttt et e e e e e aaaaaeaas 7-45
F Y o] o= T 1) AP PPPUPPRTPPUTTUT A1
GIOSSANY ..ttt ettt e e e e e e e e e e e e e e e e aaaareee Glossary-1
REEIENCES ..o References-1



FM 4-20.105/TO 13C7-1-51

SCOPE

PREFACE

The purpose of this manual is to provide the latest approved procedures for
rigging Dual Row Airdrop System (DRAS) airdrop platforms. This manual is
written for use by the parachute rigger.

The procedures contained in this manual are typical and serve as the standard
from which all DRAS platform rigging is derived. Due to the uniqueness of
some equipment and items, the procedures in a specific rigging chapter
may be different from those in chapters 1 through 3. When proce-
dures are different, those in the specific chapter will be followed.
When an item of equipment is specified to be used for which its
minimum or maximum capacity is exceeded, a notice of exception
will be printed at the beginning of each paragraph in each

rigging chapter where the exception is authorized.

Chapters 1 and 2 contain specific limitations and general information about the
rigging of DRAS airdrop platform loads for low-velocity airdrop from the C-17
(Globemaster) aircraft.

Chapter 3 shows and tells how to prepare, attach, and safety tie some of the
components and systems used in the specific rigging chapters of the FM 4-
20.105/TO 13C7-1-51.

USER INFORMATION

Vi

The proponent of this publication is HQ TRADOC. You are encouraged to
report any errors or omissions and to suggest ways of making this a better
manual.

Army personnel, send your comments on DA Form 2028 directly to:
Director
Aerial Delivery and Field Services Department
USA Quartermaster Center and School
1010 Shop Road
Fort Lee, Virginia 23801-1502

Air Force personnel, route your reports on AFTO Form 22 through your

respective command Weapons and Tactics to:

Headquarters

Air Mobility Command (AMC/DOKT)

402 Scott Drive, Unit 3AI
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Scott AFB, Illinois 62225-5302

Air Force personnel in Special Operations Command, send your reports on AFTO Form 22.
HQ AMC/DOK will consolidate and forward changes to:

Director

Aerial Delivery and Field Services Department

USA Quartermaster Center and School

1010 Shop Road

Fort Lee, Virginia 23801-1502

Also send an information copy of AFTO Form 22 to:
WR-ALC/LKCB
460 Richard Ray Blvd
Robins AFB, Georgia 31098-1640

vii
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Chapter 1
Airdrop Information
RESPONSIBILITIES

1-1. US Air Force personnel are responsible for loading rigged Dual Row Airdrop
System (DRAS) platform loads into the C-17 (Globemaster) aircraft and install-
ing and operating the airdrop system.

TYPE AND METHOD OF AIRDROP

1-2. As used in this manual, DRAS allows platforms to be loaded side-by-side
inside C-17 aircraft. DRAS airdrop is designed to supplement the usual surface
methods of delivering supplies and equipment to forces in the field.

a. Typeof Airdrop. Currently the only type of airdrop used to deliver
platform loads is low-velocity airdrop. DRAS low-velocity airdrop deliv-
ers platform loads from C-17 aircraft. The G-11D cargo parachutes are
used to slow the descent of the loads to ensure minimum landing shock.
The number of cargo parachutes can vary as shown in Table 1-1. Loads
with different quantities of the same type parachute may be airdropped
from the same aircraft or element provided the following conditions are
met:

(1) Airdrop altitude for the aircraft or element will be determined by
the type and number of parachutes on the load requiring the
highest airdrop altitude.

(2) Aircraft or elements with lower airdrop altitudes will drop before
aircraft or elements with higher airdrop altitudes.

(3) The transported force accepts strike report responsibility for
loads other than the first platform to exit the aircraft or element
lead for formation airdrops.

Table 1-1. Type and Number of Parachutes for Low-Velocity Airdrop

MINIMUM DROP ALTITUDE
(FEET AGL) PARACHUTES
G-11D
1,000 2t0 4

CAUTION
Drop altitudes reflect MINIMUM drop altitudes.

b. Method of Airdrop. The gravity method is used for DRAS platform
loads delivered by low-velocity airdrop. The aircraft flies at an incline of
approximately 4 degrees, the locks holding the platforms are removed,
and the loads roll out of the aircraft by gravitational pull.

1-1
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MAXIMUM RIGGED WEIGHT

1-3. The weight cited in the rigged load data for each specific load is typical for
the load as shown. Some amount of overweight is allowed as long as load
dimensions and rigging procedures are not changed. The maximum rigged weight
for a DRAS platform is 14,500 pounds.

NOTE: When a maximum allowable rigged weight is specified in the rigged load data,
this weight is the absolute maximum and will not be exceeded.

ACCOMPANYING LOADS

1-4. Accompanying loads are items of supplies and equipment that may be added

to a primary load. Each airdrop chapter states whether an accompanying load is
authorized.

CENTER OF BALANCE

1-5. The center of balance (CB) of a DRAS airdrop platform load is
based on the total rigged weight and is given in the rigging chapter for
a particular item. The CB must fall between 85 and 99 inches from
the front of the platform. The CB of each load must be verified.
Methods for computing the CB are in Appendix A.

ITEMS AND LOADS DROPPED IN COLD CLIMATES

1-6. Some items to be dropped may have been modified for use in cold climates
by the installation of extra equipment. Special rigging procedures may be
needed when the drop item has been so modified. When loads are to be dropped
in cold climates, all excess webbing of suspension slings and tie-down straps
must be folded and tied with type I, 1/4-inch cotton webbing.

SAFETY PRECAUTIONS

1-2

1-7. Safety precautions MUST be closely followed when airdrop platform loads
are rigged. Failure to follow the precautions could result in serious injury to
personnel or damage to the drop item or aircraft. The following safety precau-
tions shall be taken by the rigger:

a. Make sure that when lifting heavy items, the liftingdevice has a rated
lifting capacity that exceeds the weight of the item to be lifted.

b. Be sure thatitems being lifted are secured to the lifting device.

c. Avoid working under equipment suspended above a DRAS airdrop
platform unless absolutely necessary.

d. Cover all wet cell batteries in service with plastic or nonflammable
material.
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Check fuel tanks to ensure that they do not exceed the fuel level of the
specific rigging chapter. Check fuel tanks of small engines to make sure
they are drained. Check fuel cans to make sure they are performance-
oriented packaging approved. When stowing fuel cans, use cellulose
wadding or other suitable material to prevent metal-to-metal contact.

Package, mark, and label hazardous materials according to
AFJMAN 24-204/TM 38-250.

CAUTION
Only ammunition listed in FM 10-500-53/MCRP 4-3.8/
TO 13C7-18-41 may be airdropped.

1-3
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KNOTS

1-8. Some of the knots used for rigging platform loads are shown in Figure 1-1.

=

DOUBLE HALF-HITCH KNOT

Y

SHORCE

SQUARE KNOT IN SINGLE LINE

itignis

CLOVE HITCH KNOT

Fr F=

GIRTH HITCH KNOT

3

SLIPPERY HALF-HITCH KNOT

& &
& &

S

TRUCKER'S HITCH KNOT

SQUARE KNOT IN DOUBLE LINE BOWLINE KNOT SURGEON'S KNOT AND LOCKING KNOT
OVERHAND THREE (LOCKING
KNOTIN A HALF-HITCH KNOT)
DOUBLE KNOTS OVERHAND
LINE KNOT IN
RUNNING

/

Figure 1-1. Knots Used During Rigging

1-4
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@ Make an overhand knot in one end.

@ Follow the curve back in the reverse direction with the other end.

NOTES: 1. There is no need to safety tie the ends when webbing is used.
2. Be sure the knot is neat, so as to tell if it is tied correctly.

3. This knot will jam after heavy loading.

Ring Bend Knot used on the Drive-off Aid

4%

SLIP KNOT Note: Draw knots tight.

Figure 1-1. Knots Used During Rigging (Continued)
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