Linda’s TOLD & 1-1 Gouge
Version 1.2.1 – 18 JAN 2006

Based on the TO 1C-130H-1-1 15MAR01 (Change 4 15MAY05)
BASIC INFO
Brake Use Allowances (1-1 p. 3-6) – The braking roll curve includes a 3-second transition from the point of failure to the point of brake application.

Application of Winds to the Charts (1-1 p. 3-12)

· 50 percent of the headwind component and 150 percent of the tailwind component should be applied when using the take-off or landing charts

· 100 percent of the winds should be applied when calculating an acceleration check time (1-1 p. 3-12.1 NOTE)

Application of Wind Gusts (1-1 p. 3-12) – Rotation speed, take-off speed, approach speed, threshold speed, and touchdown speed should be increased by the full gust increment, but not to exceed 10 knots. These distance calculations must be adjusted for any take-off or landing speed increases.

NOTE – All TOLD calculated w/o nosewheel steering. Vmcg with nosewheel steering only from dry paved runways. Using nosewheel steering in calculations requires MAJCOM approval. (1-1 p. 3-6)

Runway Condition Reading (RCR) and Runway Surface Covering (RSC) (1-1 p. 3-11)

· RCR – Relates average braking effectiveness of the runway to the braking ability of the airplane

· Dry / “Good” 

= 
23

· Wet / “Medium” 
=
12

· Icy / “Poor” 

= 
05

· RSC – A value which relates to depth and type of runway covering (slush or water) – Reported in tenths of an inch (1 inch of covering = an RSC of 10)

· MAJCOM approval is required for an RSC greater than 10

NOTE – “Corrections should be applied to critical field length for either RCR or RSC for a given condition – not both. A measurable RSC (3mm/.1 inch or more) takes precedence over an RCR.”

TAKE-OFF
Critical Field Length – “The greater of the total runway distances required to accelerate on all engines, experience an engine failure, and then to either continue the take-off or stop.” (1-1 p. 3-14)

Balanced Critical Field Length – Vr = Vcef. Accelerate on 4 good engines to Vr, lose an engine, and either stop or takeoff in the remaining runway.

Unbalanced Critical Field Length – Accelerate on 4 good engines to Vrot or Vmcg (which ever is less), lose an engine, and stop in the remaining runway.

WARNING – If engine failure exactly at Vrot – lateral deviation as much as 30ft before take-off and a further 55ft deviation in the air is expected. (1-1 p. 3-15)

NOTE – If the critical field length is longer than the runway available, for normal operation, the take-off gross weight should be reduced until critical field length is equal to or less than runway available. Rather than reducing weight, it may be possible to compute the critical field length “with nosewheel steering” (requiring MAJCOM approval) or perform a max effort take-off if critical field length cannot be met. (1-1 p. 3-7)

Refusal Speed - Vr – Based on Runway available – The maximum speed to which the airplane can accelerate with engines at take-off power and then stop within the remainder of the runway available, with two symmetrical engines in reverse, one engine in ground idle, one propeller wind-milling, and max anti-skid braking. (1-1 p. 3-18)

Rotation Speed - Vrot = Vto – 5 Kts

Climb-Out Flight Path Definitions (1-1 p. 3-21)
4-Engine Climb-Out Flight Path – 4 engine acceleration to lift-off at normal take-off speed – gear retraction 3 sec after lift-off & accelerate to obstacle clearance speed – After gear retraction, accelerate to flap retraction speed and initiate flap retraction – After flaps are retracted, accelerate and climb at best climb speed.
4-Engine Maximum Effort Climb-Out Flight Path – 4 engine acceleration to lift-off at max effort take-off speed – gear retraction 3 sec after lift-off while climbing at max effort obstacle clearance speed – After clearing the obstacle, accelerate to flap retraction speed and initiate flap retraction – After flaps are retracted, accelerate and climb at best climb speed.
Flap Retraction Speeds (1-1 p. 3-24)

Normal Take-Off Minimum Flap Retraction Speed = Obstacle Clearance Speed

Normal Take-Off Normal Flap Retraction Speed = Take-Off Speed + 20Kts

Max Effort Take-Off Minimum Flap Retraction Speed = Max Effort Obstacle Clearance Speed + 10Kts

Ground Minimum Control Speed (Vmcg) (1-1 p. 3-24) – “The minimum airspeed at which the airplane may lose and outboard engine during the take-off ground run and still maintain directional control” – Assumes the following configuration:

a. No. 1 engine inoperative with the propeller windmilling on NTS

b. Max power on all operating engines

c. Zero bleed (also good for normal bleed)

d. Flaps 50% with 3000 PSI rudder boost

e. Max available rudder deflection or 180lbs pedal force (whichever comes first)

f. Max deviation from runway centerline of 30 feet

g. Maintain wings level

One Engine Inoperative Air Minimum Control Speed (Vmca) (1-1 p. 3-26) – “The minimum speed at which directional or lateral control can be maintained for a given airplane configuration.”

a. No. 1 engine inoperative with propeller windmilling on NTS

b. Max power on all operating engines

c. Zero bleed (also good for normal bleed)

d. Flaps 50%

e. Max available rudder deflection or 180lbs pedal force (whichever comes first)

f. 5 degrees of bank away from inoperative engine

g. Landing gear down

NOTE – Charts based on Zero Bleed – If using Normal Bleed, Vmca = Charted Vmca – 2Kts

· Wings Level attitude = Vmca + 11Kts

· 5 degree bank into inoperative engine = Vmca + 20 (@ 80K lbs) or Vmca + 37Kts (@140K lbs)

· If favorable bank and can feather propeller – New Vmca = Vmca – (2-4Kts)

Two Engine Inoperative Minimum Control Speed (Vmca) (1-1 p. 3-26) – The minimum speed at which directional or lateral control with two engines inoperative on the same wing and a given configuration.

a. All bleed off

b. Max power on both operating engines

c. No. 2 engine inoperative with propeller feathered

d. No. 1 engine inoperative with propeller windmilling on NTS

e. Utility hydraulic system inoperative

f. Max available rudder deflection or 180lbs pedal force (whichever comes first)

g. Five degrees of bank away from the inoperative engines

h. Landing gear down

i. Flaps 50 percent (3000 PSI rudder boost from booster system only)
NOTE – Charts based on Zero Bleed – If using Normal Bleed, Vmca = Charted Vmca – 7Kts

· Wings Level attitude = Vmca + 14Kts

· 5 degree bank into inoperative engine = Vmca + 30 (@ 80K lbs) or Vmca + 41Kts (@140K lbs)

· If favorable bank and can feather propeller – New Vmca = Vmca – (4Kts)

WARNING – Engine in FLIGHT IDLE will produce more drag than a feathered or windmilling propeller and increases Vmca for that condition

Take-Off Distance – “The total distance required to accelerate to take-off speed, lift off and climb to a 50-foot height.” (1-1 p. 3-28)
Minimum Field Length for Maximum Effort Take-Off (MFLMETO) (1-1 p. 3-31) – “That length of runway which is required to accelerate to decision (refusal) speed, experience an engine failure, and stop or continue acceleration to 1.2 times the power-on stall speed in the remaining runway.” Based on the following conditions:
a. 50 percent flap setting

b. Engines stabilized at max power prior to brake release

c. A hard-surfaced, paved runway

d. Take-off speed of 1.2 times the power-on stall speed

e. Obstacle clearance speed of 1.3 times the power-on stall speed

f. Disregarding ground and air minimum control speeds

WARNING – Do not attempt a 3-engine lift-off at computed max effort take-off speed. Increase airspeed as much as possible, to Vmca if able, before attempting lift-off.
Acceleration Check Time (1-1 p. 3-33) – Should be made between brake release and either 120, 110, 100, 90, 80, 70, 60, 50, or 40 knots. Use the highest of these speeds which will not exceed refusal speed – 10 knots (i.e. Vr – 10 Kts). A 3 knot tolerance is applied to the check speed to determine minimum acceptable airspeed.
-Accounting For Wind - Apply 100% of the winds to determine the acceleration check time (1-1 p. 3-12.1 NOTE)


RANGE
Cruise Ceiling (1-1 p. 5-9) – “The altitude at which the maximum rate of climb capability at maximum continuous power and best climb speed is 300 feet per minute.”

Service Ceiling (1-1 p. 5-9) – “The altitude at which the maximum rate of climb capability at maximum continuous power and best climb speed is 100 feet per minute.”

Driftdown Procedure (1-1 p. 5-16) – Maintain level flight until recommended driftdown airspeed is achieved. Then, descend and maintain recommended driftdown airspeed until the rate of descent decreases to 100FPM. From this point, maintain 100FPM until reaching the service ceiling and regain level flight if terrain clearance IS an issue. If terrain clearance is NOT an issue, continue descent at 100FPM to the appropriate cruise ceiling that will provide the best range capability.

· Charts are based on assumption that inoperative engines have propellers feathered and operating engines are set at maximum continuous power.

SEARCH
Search Configuration (1-1 p. 7A-2) 

- For low altitudes and gross weights below 110,000 pounds, a flap setting of 30 percent yields the best combination of search speed and fuel flow. 

- For low altitudes and gross weights above 110,000 pounds, a flap setting of 45 percent gives best search performance. 

- At high altitudes, the flaps-up configuration provides more favorable search performance for all weights.
HELICOPTER AIR REFUELING
Air Refueling Configuration (1-1 p. 7B-1) – All engines operating, 70 percent flaps, gear up, and 2 symmetrically deployed helicopter refueling drogues.

Minimum Recommended Air Refueling Speed (1-1 p. 7B-2)

· 105 KIAS for weights up to 145,000 pounds.

· Above 145,000 pounds – See Figure 7B-13

Maximum Refueling Weight (1-1 p. 7B-15, Fig. 7B-13) – 155,000 pounds

70 Percent Flaps Minimum Operating Speed (MOS) (1-1 p. 7B-2) – “That speed which is 3 to 5 knots above airframe buffet with power required for level flight.”

DESCENT
Penetration Descent (1-1 p. 8-3)

· Altitude Down to 20,000ft – Throttles in FLIGHT IDLE at Speeds for L/Dmax with Gear and Flaps UP

· Altitude from 20,000ft Down to Sea Level – Speed at constant 250 KIAS

Maximum Range Descent (1-1 p. 8-3)

· Throttles in FLIGHT IDLE at Speeds for L/Dmax with Gear and Flaps UP


APPROACH & LANDING
Landing Field Performance Based on Following Conditions (1-1 p. 9-1)
a. A 50-foot vertical clearance at the runway threshold point

b. A glide slope of angle of -3 degrees at the threshold point

c. A flight idle thrust condition on all four engines at the threshold point

d. A flap setting of 100% at the threshold point

e. The approach, threshold, and touch-down speed schedules

f. A full reverse thrust condition on all four engines at the taxi attitude

g. Multi-disc brakes with anti-skid capability at a brake pressure of 2030 PSI with brake temperatures at ambient

h. A one-second delay/allowance for distance traveled during transition from touchdown to a taxi attitude

i. Maximum anti-skid braking and full reverse thrust achieved upon reaching taxi attitude

Approach Speed (1-1 p. 9-3) – Threshold speed for the applicable flap setting + 10 KIAS
Threshold Speed (1-1 p. 9-3) 

· Normal Threshold Speed – 1.35 times power-off stall speed

· Max Effort Threshold Speed – 1.28 times power-off stall speed

· Minimum Threshold Speed – 106.5 KIAS because at lower speeds the engines will generate positive thrust and longer landing distances would result

Touchdown Speed (1-1 p. 9-3)

· Normal Touchdown Speed for 100, 50, and 0 percent flaps – 1.2 times power-off stall speed for each flap setting

· Minimum Touchdown Speed – 97 KIAS because at lower speeds positive thrust levels generated by the engines would extend landing distances

EQUIPMENT REQUIREMENTS
Based on AFI 11-2MC-130V3 Para 20.2

20.2. Equipment Requirements.

20.2.1. NVG low-level operations as lead or single-ship. The pilot’s radar altimeter, the APN-59 radar, and the I-INS solution of the SCNS must be operational. If the I-INS solution is inoperative, both the I-DOP and GPS solutions must be operational for continued NVG low-level operations.

20.2.2. Day low-level operations as lead or single-ship. The pilot’s radar altimeter and at least the I-DOP solution of the SCNS must be operational.

20.2.2.1. Aircraft that do not meet the equipment requirements of paragraphs 20.2.1. and 20.2.2. are restricted to MSA or to the wing position in a formation.

20.2.3. Threat penetration. The pilot’s and navigator’s radar altimeters must be operational.

20.2.4. NVG landings. SCNS-INS or GPS and both the pilot’s and navigator’s radar altimeters must be operational.

20.2.4.1. Blacked-out Airland. Either the IDS or the SCNS G-I submode must be operational.

20.2.4.2. IMC SCA. Must have FOM 2 or better on GPS position.

20.2.5. Airdrop operations. Aircraft will have an operative INS, DVS, or GPS.
