1) 3 elements involved in sling load operations:
a. Supported: advanced coordination with supporting unit (NLT 24 hours prior), load rigging, furnishing sling load equipment, assuring cargo doesn’t exceed Allowable Cargo Load (ACL), provide trained well-rehearsed crews.
b. Supporting: ensure loads fall within A/C ACL, provide assistance in equipment recovery, advise unit on load limits, advise other two about suitability of landing sites, establish coordination between other two
c. Receiving: landing site oversight, load receiving and de-rigging, proper supervision, provide return of sling load equipment.

2) External loads:
a. 3 types
i. High Density – Most stable
ii. Low Density – Least stable
iii. Aerodynamic – At given speed, creates own lift
b. Maximum external load variance
i. Environment conditions
ii. Helicopter performance

3) Allowable Cargo Limit (ACL) – based on
a. Type of A/C
b. Age of airframe
c. Pilot experience
d. Altitude above sea level
e. Temperature
f. Humidity
g. Unit SOP

4) UH-1 Iroquois
a. Cargo Hook Tensile Strength
i. UH-1H: 4000 lbs
ii. UH-1N: 5000 lbs
b. Point of Attachment
i. Nylon point of attachment required (apex ring, basket hitch)
ii. 11K reach pendant (only reach pendant suitable)

5) UH-60 Blackhawk
a. Cargo Hook Tensile Strength
i. UH-60A: 8000 lbs
ii. UH-60L: 9000 lbs
b. Point of Attachment
i. 10K/25K apex (spaced MANDATORY with 10K, not recommended with 25K)
ii. Nylon point of attachment VERBOTEN, as it will bind on hook

6) CH-47 Chinook
a. Cargo Hook Tensile Strength
i. CH-47C: 20000 lbs
ii. CH-47D: 26000 lbs
1. Fore/Aft: 17000 lbs each
2. Combined: 25000 lbs
b. Point of Attachment
i. All apexes, nylons, clevises suitable
ii. 10K must have spacer, 25K spacer is optional
c. Order of precedence for hooks
i. Heaviest load on center (last to be delivered)
ii. Next heaviest on aft (second to be delivered)
iii. Lightest load on forward (first to be delivered)

7) Aerial Delivery Sling (Type XXVI)
	NUMBER OF LOOPS
	PENDANT
	X 0.63
	LIFTING PROVISION

	2
	8900 lbs
	
	5600 lbs

	3
	13500 lbs
	
	8500 lbs

	4
	17800 lbs
	
	11200 lbs

	6
	27000 lbs
	
	17000 lbs



	NUMBER OF LOOPS
	LENGTHS AVAILABLE

	2
	3’, 9’, 11’, 12’, 16’, 20’, 120’

	3
	60’, 140’

	4
	3’, 9’, 11’, 12’, 16’, 20’, 28’

	6
	60’, 120’



8) Aerial Delivery Slings (IAW FM 10-450-5/5 and FM 4-20.197)
a. Nylon Flat Web Slings
i. Type XXVI: yellow stitching along middle, cotton buffer sewn inside
ii. Type X: no yellow stitching, UNSERVICEABLE/UNAUTHORIZED
iii. 3-foot Apex Ring (Donut Ring): made by joining ends of 3 foot ADS with Type IV connector link. Max rated capacity is 10K lbs. 17,500 lbs if two rings used together.
b. Hitches – used to connect ADS to metal items or directly to load
i. Choker hitch: connects one end of sling to frame member or similar structure on load. Must be 
ii. Basket hitch: attaches sling legs to the load or the ring. Primary purpose is to separate sling legs
iii. Vertical hitch (Sling-to-clevis): most common form, quickest and easiest to remove
c. Inspections
i. Unit can now conduct inspection (used to be parachute rigger)
ii. Slings must be marked with 1-in lettering showing date (calendar or Julian) of first use and, subsequently, inspections (stenciled over previous date)
iii. Thorough inspection every 6 months
iv. Marking must be parachute marking ink or tube type marker (orange-yellow or strata blue)
v. Alternate method is attaching metal tag to sling with date
d. Serviceability
i. Must stencil UNSERVICEABLE and dispose through supply channels
ii. Unserviceable if:
1. 3+ consecutive broken/loose stitches on pad
2. 5+ broken/loose stitches in general area on pad
3. Fraying
4. Excessive wear or fusing
5. Cut/broken strands
6. Heavy oil stains or mildew
7. Missing parts
e. Cleaning
i. Spot clean with brush/clean cloth dampened with dry cleaning solvent
ii. Do not wring or heat

9) Type IV Connector Link
a. Used to create 3-foot apex ring (donut ring) or connect one ADS to another
b. Rated capacity is 12500 lbs
c. Deficiencies
i. Aluminum buffers not rotating freely
ii. Posts bent or cracked
iii. Bent slide connectors
iv. Holes drilled on bottom
d. For four or six loop ADS, use 2-point link assembly

10) Clevis Assemblies
a. Large Clevis
i. Rated capacity: 12500 lbs
ii. Lifting provision: 7875 lbs
iii. Used with manufactured apexes (during hands-on, with cargo net and reach pendant)
b. Medium Clevis
i. Rated capacity: 6250 lbs
ii. Lifting provision: 3750 lbs
iii. During hands-on, used with A22 bag
c. Small Clevis
i. Rated capacity: 6250 lbs
ii. Lifting provision: 3750 lbs
iii. Both same as Medium Clevis
d. Inspection
i. When using clevises, nuts must be hand-tightened and taped. Nuts and bolts must be case hardened (indicated by ticks/numbers/letters on bolt head)
ii. Deficiencies that limit clevis assemblies
1. Rust
2. Stripped threads
3. Burrs
4. Cracks
5. Bent/twisted metal
6. Oil

11) Cargo Tie-down Equipment
a. CGU-1B Cargo Tie Down
i. Rated capacity: 5000 lbs
ii. Length: Adjustable
b. 15-Foot Cargo Tie Down (w/ Quick Fit Strap Fastener)
i. Rated capacity: 10000 lbs
ii. Length: 15 ft
c. Load Binder (capacity stamped on side)
i. Silver – Rated capacity: 5000 lbs
ii. Black – Rated capacity: 10000 lbs

12) A7A Strap
a. Rated Capacity: 500 lbs
b. Length: 188 ft (when sewn into device, i.e. A22 bag, called “188 inch strap”)

13) Sling Sets (IAW FM 10-450-4/5 and FM 4-20.197)
a.  4 legs, rated capacity of each leg is ¼ of total capacity of set
b. Additional legs do not increase rated capacity of set
c. Components
i. Apex
1. Apex
2. Apex Pin
3. Case hardened steel bolt
4. Castellated Nut
5. Cotter Pin
ii. Nylon rope (potted eyes on each end)
iii. Grabhook Assembly
1. Yoke
2. Eye
3. * Coupling Link
4. Hook
5. Keeper
6. * Spring
7. * Bolt/locknut
8. Spacer
9. Pin
10. * Snap Ring
iv. Chain
	COMPONENT
	10K
	25K

	APEX FITTING

	Material
	Brushed Aluminum (Silver)
	Gold Steel (Gold)

	Pin Size
	1 1/8 in diameter
	1 ½ in diameter

	Weight
	4 ½ lbs
	10 lbs

	NYLON ROPE

	Color
	O/D (Yellow)
	Black (White)

	Length
	12 ft
	12 ft

	Diameter
	7/8 in
	1 ¼ in

	CHAIN

	Links
	110 – 115
	84 – 88

	Length
	8 ft
	8 ft

	TOTAL WEIGHT
	52 lbs
	114 lbs

	TOTAL LENGTH
	20 ft
	20 ft



14) Nets and Containers
a. Cargo Net
i. 5K
1. Rated Capacity: 500 - 5000 lbs
2. Color: O/D
3. Width: 15 ft
4. Volume: 125 ft³
5. Weight: 58 lb
6. Mesh Size: 6 in
7. Loading Zone: 5 ft²
ii. 10K
1. Rated Capacity: 500 - 10000 lbs
2. Color: Black
3. Width: 18 ft
4. Volume: 380 ft³
5. Weight: 96 lb
6. Mesh Size: 7.5 in
7. Loading Zone: 6 ft²
b. A22 (transports palletized loads, loose cargo, ammo, drums, general cargo)
i. Rated Capacity: 500 – 2200 lbs
ii. Link Count: 3 (both 10K/25K)
iii. Components
1. 4 x D-rings
2. 4 x 24” Suspension Webs
3. Scuff Pad
4. Canvas Cover
5. Medium Clevis
6. 6 lateral straps
iv. Canvas cover optional when rigging

15) Vertical Pendants
a. Reach Pendants – enable helicopter to hover at higher distance during sling load hook-up
i. 11K Reach Pendant
1. Length: 5 ft
2. Top Eye: Black
3. Bottom Eye: Green
ii. 25K Reach Pendant
1. Length: 5 ft
2. Top Eye: Black
3. Bottom Eye: Black
iii. Inspection
1. Check before and after use
2. If white strength member (3rd layer) is visible, remove from service
iv. Cleaning
1. General: war water and mild detergent/soap
2. Oil/Grease: Varsol or mineral spirits
3. Treat eyes with silicone spray (NONE on reach tube)
4. No chemicals used; if so, remove from service
b. Polyester Roundslings – used primarily as vertical pendant
i. Rated Capacity: Varies with size of sling and hitch used to attach load
ii. Identification: Each has 2 tags sewn to eye and eye sleeve identifying size and rated capacity
iii. Inspection:
1. ID tags missing
2. Burns
3. Melting, charring, weld splatter
4. Holes, tears, cuts
5. Stitching broken/worn
6. Knots in any part of round sling
7. Distortion, corrosion
8. Other conditions raising doubts to strength
iv. When attaching item by choker hitch to equipment, no min diameter needed
	LENGTH (FT)
	COLOR
	CHOKED L.C.
	X 1.25
(+50 
or 
-50)
	VERTICAL L.C.
	X 2
	BASKET L.C.
	WEIGHT

	8
	Green
	4200
	
	5300
	
	10600
	4

	17
	Green
	4200
	
	5300
	
	10600
	10

	8
	Yellow
	6720
	
	8400
	
	16800
	5

	17
	Yellow
	6720
	
	8400
	
	16800
	11

	30
	Red
	10600
	
	13200
	
	26400
	26

	65
	Blue
	17000
	
	21200
	
	42400
	75

	70
	Blue
	17000
	
	21200
	
	42400
	81



16) Sling Load Theory: The behavior of an external load while in flight can greatly affect the performance of A/C carrying it.

17) 3 methods of stabilizing load
a. Reduce airspeed of A/C (least desirable) – loads should fly at 60 knots or greater
b. Add weight to load
c. Streamline load – load stabilizes in center of gravity (usually front 1/3 of load)

18) Ground Crew Safety Equipment
a. Kevlar
b. Goggles
c. Ear Plugs
d. ID Tags
e. Shockproof Gloves
f. Leather Gloves
g. Static Discharge Wand
h. Smoke Grenade
i. Flashlight w/ wand
j. MC-140 Helmet

19) Safety Measures
a. L/S shirts. Button collars. Shirttails in pants
b. Police area prior to operations
c. Ground crews alert during hook-up

20) Ground Crew
a. Signal Man (Team Leader)
i. Directs positioning of load
ii. Supervises process from packing to hooking
iii. 20 – 25 m in front and to right of helicopter during sling load
iv. Holds A/C at hover until hook-up team clear
v. Not present during brownout/whiteout
1. Ensures load rigged w/ 20ft or 40ft extension as required, apex fitting at end of extension
2. Lay extension to LEFT of load
3. A/C lands, taxis to location of apex fitting and set down.
b. Static Probe Man
i. Uses static probe to discharge electricity from helicopter
1. Drive rod into ground until firmly seated (minimum 6-8 in firm ground, 24 in sandy or loose ground), should be 45° angle away from side of load
ii. Serves as second hook-up man after this
c. Hook-up Man
i. Places apex fitting on cargo hook and ensures hook properly closed
ii. BPT re-hook load if any legs incorrect

21) Classification of Sling Loads
a. Certified
i. Tested/approved by Natick for sling load certification
ii. Restrictions
1. Load w/in ACL of A/C, doesn’t exceed sling set capacity
2. Load rigged IAW certified rigging procedures
3. Recommended stable airspeed for load is followed
b. Suitable: Not certified but demonstrated acceptable static lift and flight characteristics during flight tests. Flown for years and proven to be safe
c. Unique
i. Equipment carried on one-time or low-frequency basis
ii. Unit commander’s discretion
d. Prohibited: Denied sling load certification and safety hazard

22) Sling Load Inspection
a. Form: DA 7382-R (IAW FM 4-20.197 Appendix I)
b. Qualifications
i. E-4 or above
ii. Graduate of:
1. Pathfinder
2. Air Assault
3. Sling Load Inspection Course
iii. Distribution of Inspection – 3 copies, 1 each to:
1. Supporting Aviation Unit
2. Supported Unit
3. Attached to Equipment
