SLING LOAD OPERTIONS STUDY GUIDE

1. Units Involved in Sling Load Operations:

a. Supported Unit (unit whose equipment will be moved)

b. Supporting Unit (aviation unit that will fly the equipment)

c. Receiving Unit (normally an internal element of the supported unit)

2. Unit Responsibilities:

a. Supported Unit

i. Advance coordination with Supporting unit NLT 24 hours before mission

ii. Proper rigging of loads

iii. Ensure loads do not exceed ACL (allowable cargo load) of A/C

iv. Pathfinder inspects load

b. Supporting Unit

i. Provide advice and technical assistance to Supported unit

ii. Ensure loads do not exceed ACL of A/C

iii. Provide assistance in recovery and return of sling load equipment

iv. Advance coordination with Supported and Receiving units 24 hours prior to mission

c. Receiving Unit

i. Selecting, preparing, and controlling landing site (to include commo)

ii. Receive and de-rig load

iii. Return lifting equipment and personnel

iv. Ensure loads do not exceed ACL of A/C

3. What task do all three units have in common:

a. Ensure loads do not exceed ACL of A/C

4. What are the Classifications of Sling Loads:

a. Certified 

b. Suitable

c. Unique

5. Certified Sling Loads

a. Items of equipment that have been evaluated and tested by Natick for sling load certification

b. Restrictions

i. Load is within the ACL of A/C and does not exceed the sling set capacity

ii. Load is rigged IAW certified rigging procedures

iii. Recommended stable airspeed for load is followed

6. Suitable Sling Loads

a. Loads not certified but demonstrating accepting static lift and flight characteristics during flight tests

7. Unique Sling Loads

a. Equipment carried on a 1 time basis or on a low frequency basis

b. Lack of sling load certification does not preclude a unit commander from authorizing this type of load

HELICOPTERS

8. Maximum External Load will vary due to:

a. Environmental conditions

b. The helicopter performance

9. What is ACL based upon:

a. Type of A/C

b. Age of airframe

c. Pilot experience

d. Altitude above sea level

e. Temperature

f. Humidity

g. Aviation unit’s SOP

10. UH-1 Iroquois

a. When transporting external loads with a UH-1H/N, what is needed:

i. A Soft Point Of Attachment (nylon donut/web ring)

b. Cargo Hook Tensile Strength:

i. UH-1H – 4,000 LBS

ii. UH-1N – 5,000 LBS

11. UH-60 Blackhawk

a. When using a 10k apex, what must be used:

i. The Spacer

b. When using a 25k apex

i. It must not have a spacer

c. NEVER use a donut/web ring on a UH-60

d. Tensile Strength

i. UH-60A – 8,000 LBS

ii. UH-60L – 9,000 LBS

12. CH-47 Chinook

a. NOTE: CH-47 can use any type of attachment soft or hard (spacer always remains on the 10k apex)

b. CH-47 Center Cargo Hook

i. CH-47C – 20,000 LBS (model only has one cargo hook)

ii. CH-47D – 26,000 LBS (model has three cargo hooks)

c. CH-47D Fore and Aft Cargo Hooks

i. Each – 17,000 LBS

ii. Combined – 25,000 LBS

AERIAL DELIVERY SLINGS

13. What are the types of Nylon Flat-web Slings:

a. Type X

b. Type XXVI

c. Three Foot Apex Ring (Donut Ring)

14. Type X

a. Not approved for sling load use

b. These are multi-loop lines that do not have colored lengthwise stitch

15. Type XXVI

a. This is the only flat-web sling authorized for rigging external loads

b. A yellow thread is stitched lengthwise along the middle of the strap

c. A nylon or cotton buffer is sewn into the inside of the nylon web strap to help prevent damage to the sling
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16. Three Foot Apex Ring (Donut Ring)

a. Max Capacity: 10,000 LBS

b. 2 Apex Rings Together: 17,500 LBS

17. What is a three foot apex used for:

a. To attach sling to helicopter cargo hook

18. How is a three foot apex ring made:

a. By joining two ends of a 3 foot (2 loop) ADS with a Type IV Connector Link (12,500 LBS rated capacity)

19. What are the Types of Hitches:

a. Choker Hitch

b. Basket Hitch

20. When are Hitches used to connect an ADS to metal air items and connect an ADS directly to the Load, what hitches can be used?
a. Basket Hitch

b. Choker Hitch

c. Sling to Clevis

d. Basket Hitch on an Apex

21. When attaching the choker hitch using an ADS, the point of attachment must be

a. At least 8 inches in diameter

22. When attaching the choker hitch using a polyester roundsling, the diameter of the point of attachment must be:

a. There is no standard diameter, it can be any diameter

23. The primary purpose of a basket hitch is to

a. Separate the sling legs

24. Inspection of Flat-Web Slings (Aerial Delivery Slings)

a. Inspected before and after each use

b. Thoroughly inspected every six months

c. Old date is marked over and new date of inspection is applied

d. Date will be applied using 

i. orange-yellow parachute marking ink

ii. orange tube type marker

iii. strata blue parachute marking ink

iv. strata blue type marker

e. if the sling is unserviceable, write “UNSERVICEABLE” on it and dispose of it through supply channels

25. Guidelines for inspection/serviceability of Flat-Web (ADS) Slings:

a. Three or more consecutive broken and/or loose stitches

b. Five or more broken and/or loose stitches

c. Fraying, including broken webbing strands

d. Excessive wear or fusing indicated by unusual hardening or softening of webbing fibers

e. Cuts or broken strands of nylon webbing

f. Any heavy oil stains or mildewed areas

g. Any missing parts such as buffers, sliding keepers, or permanent keepers

26. Inspection of Metal Air Items consists of looking for the following deficiencies:

a. Rust

b. Stripped threads on the nut or bolt

c. Burrs

d. Cracks

e. Bent or twisted metal

f. DO NOT oil any metal air items!

27. This is used in the construction of the 3 foot Apex Ring or to connect on ADS to another:

a. Type IV connector link.

28. What are the components of a Type IV connector link

a. Base Plate

b. 2 x Aluminum rollers

c. 1 x Locking plate

29. What is the Type IV Connector Link’s rated capacity:

a. Rated Capacity: 12,500 LBS

30. When inspecting the Type IV connector link assembly, look for the following problems:

a. Aluminum buffers not rotating freely or missing

b. Posts that are bent or cracked

c. Bent slide connectors, no metallic “click” when locked

CLEVIS ASSEMBLIES

31. Large Suspension Clevis:

a. Rated Capacity: 12,500 LBS

b. Lifting Provision: 7,875 LBS

32. Medium Suspension Clevis:

a. Rated Capacity: 6,250 LBS

b. Lifting Provision: 3,750 LBS

c. NOTE: used on A22 Cargo Bag

33. Small Suspension Clevis:

a. Rated Capacity: 6,250 LBS

b. Lifting Provision: 3,750 LBS

34. When using any clevis assembly, the nut will be tightened:

a. Hand Tight

35. Both ends of the nut and bolt of a clevis assembly must be _______ after being hand tightened.

a. Taped

36. On clevis assemblies, use only __________ nuts and bolts.

a. Case hardened

37. Case hardened nuts and bolts include __________ and will be located on the bolt head.

a. Ticks and/or numbers/letters

38. What are the types of cargo tie-down equipment:

a. CGU-1B

b. 15 Foot Cargo Tie-Down Strap w/Quick Fit Strap Fastener

39. CGU-1B Cargo Tie-down Device

a. Rated Capacity: 5,000 LBS

b. Length: Adjustable

40. 15 Foot Cargo Tie Down Strap w/Quick Fit Strap Fastener

a. Rated Capacity: 10,000 LBS

b. Length: 15 feet

41. Load Binders

a. Silver – 5,000 LBS

b. Black – 10,000 LBS

c. NOTE: Load Binders can only be used with the 15 foot cargo tie down strap

42. A7A Strap:

a. Rated Capacity: 500 LBS

b. Length: 188 inches (called “188 inch strap” when sewn into a device such as on the A22 Cargo Bag)

43. 10k and 25k Sling Sets:

a. Consists of four legs

b. Each leg has a rated capacity: 1/4th of the total capacity of the set

c. Adding a sling leg DOES NOT increase the strength of the sling set
44. CHARACTERISTICS OF 10K AND 25K SLING SETS
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45. The Grab Hook Assembly Consists of

a. Yoke

b. Eye

c. Coupling Link

d. Hook

e. Keeper

f. Spring

g. Bolt and locknut

h. Spacer

i. Pin

j. Snap Ring

46. The Apex Fitting Consists of 

a. Apex

b. Apex Pin

c. Case Hardened Steel Bolt

d. Castellated Nut

e. Cotter Pin

47. Oil and grease may be removed by using:

a. Varsal or Mineral Spirits

48. References for these slings are 

a. FM 10-450-4

b. FM 10-450-5

c. FM 4-20.197 (link count conversion tables)

49. 5k Cargo Net

a. Rated Capacity:

i. Max: 5,000 LBS

ii. Min: 500 LBS

b. Color: Olive Drag

c. Width: 15 feet

d. Volume: 125 cubic feet

e. Weight: 58 LB

f. Mesh Size: 6 inch

g. Loading Zone: 5 square feet

h. Apex Fitting always attached to number 1 leg

i. Sequence: 1,3,2,4

j. Breakaways: minimum of 3 (2-3 ft apart)

50. 10k Cargo Net

a. Rated Capacity:

i. Max: 10,000 LBS

ii. Min: 500 LBS

b. Color: Black

c. Width: 18 feet

d. Volume: 380 cubic feet

e. Weight: 96 LB

f. Mesh Size: 7.5 inches

g. Loading Zone: 6 square feet

h. Apex Fitting always attached to number 1 leg

i. Sequence: 1,3,2,4

j. Breakaways: minimum of 3 (2-3 ft apart)

51. A22 Cargo Bag

a. Rated Capacity:

i. Max: 2,200 LBS

ii. Min: 500 LBS

b. Link Count

i. 10k: 3

ii. 25k: 3

c. Components of A22:

i. 4 x D Rings

ii. 4 x 24in Suspension Webs

iii. Scuff Pad

iv. Canvas Cover

v. Medium Clevis

vi. Lateral Straps

d. A22 can be rigged with or without the canvas cover

52. M1097 – HMMWV

a. Rated Capacity:

i. Max: 10,000 LBS

ii. Min: 5,600 LBS

b. Link Count

i. 10k: 74 front, 10 rear

ii. 25k: 60 front, 10 rear

c. Mandatory Breakaways:

i. 1 x front

ii. 1 x rear

iii. 1 x cluster

53. M142A2 Water Trailer

a. Weight:

i. Min (empty): 2,800 LBS

ii. Max: 6,320 LBS

b. NOTE: Water trailer must be either empty or full to be moved

c. Link Count

i. 10k: 75 front, 90 rear

ii. 25k: 61 front, 72 rear

d. Mandatory Breakaways:

i. 1 x Cluster

e. Permanent Tie Down Points (550 chord, double ¼” cotton webbing

i. Tow Safety Chains

ii. Hoses (minimum 2 tie downs)

iii. Spigot Covers (if not latched down, can also be double wrapped with 100mph tape)

iv. Jack Handle (if not secured in collar)

v. Fill Cover (if not latched down)

54. 500 Gallon Fuel Blivet

a. Weight:

i. Empty: 275 LBS (not movable)

ii. Min: 500 LBS

iii. Max: 4,200 LBS

b. Link Count

i. 10k: 3

ii. 25k: 5

c. Mandatory Breakaways

i. 3 x Binding Sling Leg

ii. 1 x through Grab Hook Assembly

55. What are the two types of Reach Pendants authorized for use:

a. 11,000 Pound Capacity Reach Pendant

b. 25,000 Pound Capacity Reach Pendant

56. 11k Reach Pendant

a. Length: 5 feet

b. Rated Capacity: 11,000 LBS

c. Top Eye: Black

d. Bottom Eye: Green

57. 25k Reach Pendant

a. Length: 5 feet

b. Rated Capacity: 25k

c. Top Eye: Black

d. Bottom Eye: Black

58. The top and bottom eyes of a reach pendant may be treated with:

a. Silicone Spray

59. DO NOT use Silicone to clean the Reach Tube

60. Oil and grease may be removed from the reach pendant by using:

a. Varsol or mineral spirits

61. These are used as the primary vertical pendant:

a. Polyester roundslings

62. Polyester Roundslings

a. Rated Capacity: varies due to size of the sling and type of hitch used to attach load

b. Each sling has 2 tags sewn to the eye and eye sleeve identifying size and rated capacity.
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SLING LOAD THEORY

63. Sling Load Theory Definition

a. The behavior of an external load, while in flight, can greatly affect the performance of the aircraft carrying it

64. Three methods to stabilizing the sling load:

a. Reduce the airspeed of the A/C (least desirable method)

b. Add weight to the load

c. Streamline the load

65. Ground Crew Protective Equipment:

a. Steel or Kevlar Helmet

b. Goggles 

c. Ear Plugs

d. ID Tags

e. Shockproof Gloves

f. Leather Gloves (if shockproof gloves not available)

g. Static Discharge Wand (or Reach Pendant)

h. Smoke Grenade

i. Flashlight w/wand

j. MC-140 Helicopter Support Team Helmet

66. In addition to wearing proper equipment, take the following safety measures:

a. Wear long sleeved shirts and have sleeves rolled down and fastened

b. Tuck shirttails or jacket bottoms into trousers

c. Police the operational area thoroughly prior to conducting sling load op

d. Ground crews must remain alert during hookup and release operations

67. Hazards at Load Site

a. Loose Debris (FOD)

b. Entanglements in cargo slings

c. Soldier caught between the load and A/C

d. Sharp objects protruding from the load or A/C

e. Top Heavy or unbalanced load

f. Faulty vehicle brake

g. Rotors

h. Movement of the A/C

68. The ground crew consists of

a. Signal Man

b. Hookup Man

c. Static Probe Man

69. Duties of the Signalman 

a. Directs the positioning of load

b. Will supervise the inspection of load

c. Stands 20 meters in front of load to give h/a signal of “Assume Guidance”

d. Usually located slightly to aircraft’s right (pilot sights on right)

e. Observe cargo hook and apex during hookup process

f. Hold A/C at hove until hookup men are clear of the load

g. Signalman does not need to be present during whiteout/brownout conditions

70. Duties of Hookup Men

a. Hookup men positioned at load when A/C arrives

b. Hookup men ensure that the signalman can observe operation at all times

c. Static probe man will ground A/C by contacting static probe to cargo hook

d. Hookup man places apex fitting onto cargo hook and ensures the hook is properly closed (and locked, if required)

e. Hookup team moves aside quickly once load is properly hooked up

f. BPT re-hook load if any legs are fouled

71. Sling load inspection record is what form:

a. DA Form 7382-R

72. Inspector Qualifications:

a. E-4 or Above

b. Be a graduate of

i. Pathfinder

ii. Air Assault

iii. Sling load inspector certification

73. Distribution of sling load inspection record (in this order):

a. 1 x Copy – to the supporting aviation unit

b. 1 x Copy – securely taped or tied to the load

c. 1 x Copy – to the supported unit
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