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Band

Frequency Range

ELF

Extremely Low Freq

Below 3kHz

VLF

Very Low Freq

3 - 30 kHz

LF

Low Freq

30 - 300 kHz

MF

Medium Freq

300 kHz - 3 MHz

HF

High Freq

3 - 30 MHz

VHF

Very High Freq

30 - 300 MHz

UHF

Ultra High Freq

300 MHz - 3 GHz

SHF

Super High Freq

3 - 30 GHz

EHF

Extremely High Freq

Above 30 GHz

Common Band/Freq (MHz)

A

0 - 250

I

100 - 150

B

250 - 500

G

150 - 225

C

500 - 1,000

P

225 - 390

D

1,000 - 2,000

L

390 - 1,550

E

2,000 - 3,000

S

1,550 - 3,900

F

3,000 - 4,000

C

3,900 - 6,200

G

4,000 - 6,000

X

6,200 - 10,900

H

6,000 - 8,000

K

10,900 - 36,000

I

8,000-10,000

Q

36,000 - 46,000

J

10,000 - 20,000

V

46,000 - 56,000

K

20,000 - 40,000

L

40,000 - 60,000

M

60,000 - 100,000

Tri-Service Band/Freq (MHz)

FREQUENCY BAND DESIGNATIONS/ FREQUENCY OF

AIRCRAFT EMITTERS

SYSTEM

FREQUENCY

UNDERWATER BEACON

 37.5 +/- 1.0 MHz

HF

2 - 29.999 MHz

VHF/FM

30 - 87.975 MHz

VHF/AM

108 - 151.975 MHz

UHF

225 - 399.975 MHz

ELT

121.5, 243.0 MHz

PRC-112

225.0 - 299.9 MHz

PRC-90

282.8, 243.0 MHz

TACAN

1.025 - 1.150 GHz

IFF

1.090 GHz

RADALT

4.2 - 4.4 GHz

RADAR BEACON

9.375 GHz RCV

9.310 GHz TRANS

X-BAND RADAR

9.18 - 9.54 

GHz

(APN-59E)

Ku-BAND RADAR

16.270 - 16.575

GHz
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NM - KM - SM CONVERSION FACTORS



 1 NM = 1.8520 KM = 1.15078 SM


 1 KM = 0.53996 NM = 0.62137 SM

1 SM = 0.86898 NM = 1.60934 KM
Conversion Tables (Con’t)

PRESSURE MILLIBARS TO PRESSURE ALTITUDE
Pressure Millibars (mb)
Approx Pressure Alt.
850





5,000 ft

700





10,000 ft

500





18,289 ft

400





23,500 ft

300





30,065 ft


STANDARD TEMPERATURE LAPSE RATE TABLE

Altitude

Std Temp C
	10,000
	-4.8

	11,000
	-6.8

	12,000
	-8.8

	13,000
	-10.8

	14,000
	-12.7

	15,000
	-14.7

	16,000
	-16.7

	17,000
	-18.7

	18,000
	-20.7

	19,000
	-22.6

	20,000
	-24.6

	21,000
	-26.6

	22,000
	-28.6

	23,000
	-30.6

	24,000
	-32.5

	25,000
	-34.5

	26,000
	-36.5

	27,000
	-38.5

	28,000
	-40.5

	29,000
	-42.5

	30,000
	-44.4


ALGEBRAIC FORMULA TO DETERMINE STANDARD TEMPERATURE
-2 (Altitude) + 15 = Std Day Temperature C




    1000

Conversion Tables (Con’t)

HOUR & TENTH CONVERSION TABLE



00 - 02
Minutes
.0 Hour




03 - 08 
Minutes
.1 Hour




09 - 14 
Minutes
.2 Hour




15 - 20 
Minutes
.3 Hour




21 - 26 
Minutes
.4 Hour




27 - 33 
Minutes
.5 Hour




34 - 39
Minutes
.6 Hour




40 - 45
Minutes
.7 Hour




46 - 51
Minutes
.8 Hour




52 - 57
Minutes
.9 Hour




58 - 60
Minutes
Next whole hour.

Math and Conversion Table
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 PATTERN

WIND

(Fly into wind if

possible)

Crosswind

Downwind

Base

Turning Final for

Freefall

/

Parabundle

Fly about

30 seconds

on

Downwind

Abeam

Parabundle

: 300 ft AGL

min, 130 KIAS

Freefall

: 150 ft

AGL min, 130

KIAS

Establish Drop

Altitude and

Airspeed

“30 seconds to target”,

Reset radar altimeter if

required

“10 seconds”

Post Drop- Climb and reset
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(no turns below 300 ft AGL)
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LM can see target

Conversion Tables (Con’t)

Law of Cosines

a2 = b2 + c2 – 2bc cos A

b2 = a2 + c2 – 2ca cos B

c2 = a2 + b2 – 2ab cos C

1 m = 39.37 in = 3.281 ft
1 mile = 1.609 km
1 cm = .3937 in
1 mile = 5280 ft

1 ft = .3048 m
1 radar mile = 12.4 s

1 mile = 1609 m = 5280 ft
1 NM/hr = 1.1516 MPH
1 day = 1440 min
1 MPH = .86839 Knots
1 m/s2 = 3.281 ft/s2
 
1 ft/s2 = .3048 m/s2
1 degree = 17.45 mils

1 MPH = .4470 m/s = 1.467 ft/s
1 mil = .05729 degrees

1 mile/min = 88 ft/s
1 NM = 6,080 ft

1 in = 2.54 cm
1 rad = 57.296 degrees

1 yd = .9144 m
1 HP = 550 ft·lb/s

1 km = .621 miles
1 nm/hr= 1.6878 ft/sec
Conversion of Fahrenheit  Celsius

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	110
	43.3
	43.9
	44.4
	45.0
	45.6
	46.1
	46.7
	47.2
	47.8
	48.3

	100
	37.8
	38.3
	38.9
	39.4
	40.0
	40.6
	41.1
	41.7
	42.2
	42.8

	90
	32.2
	32.8
	33.3
	33.9
	34.4
	35.0
	35.6
	36.1
	36.7
	37.2

	80
	26.7
	27.2
	27.8
	28.3
	28.9
	29.4
	30.0
	30.6
	31.1
	31.7

	70
	21.1
	21.7
	22.2
	22.8
	23.3
	23.9
	24.4
	25.0
	25.6
	26.1

	60
	15.6
	16.1
	16.7
	17.2
	17.8
	18.3
	18.9
	19.4
	20.0
	20.6

	50
	10.0
	10.6
	11.1
	11.7
	12.2
	12.8
	13.3
	13.9
	14.4
	15.0

	40
	4.4
	5.0
	5.6
	6.1
	6.7
	7.2
	7.8
	8.3
	8.9
	9.4

	30
	-1.1
	-0.6
	0.0
	0.6
	1.1
	1.7
	2.2
	2.8
	3.3
	3.9

	20
	-6.7
	-6.1
	-5.6
	-5.0
	-4.4
	-3.9
	-3.3
	-2.8
	-2.2
	-1.7

	10
	-12.2
	-11.7
	-11.1
	-10.6
	-10.0
	-9.4
	-8.9
	-8.3
	-7.8
	-7.2

	0
	-17.8
	-17.2
	-16.7
	-16.1
	-15.6
	-15.0
	-14.4
	-13.9
	-13.3
	-12.8

	-10
	-23.3
	-22.8
	-22.2
	-21.7
	-21.1
	-20.6
	-20.0
	-19.4
	-18.9
	-18.3

	-20
	-28.9
	-28.3
	-27.8
	-27.2
	-26.7
	-26.1
	-25.6
	-25.0
	-24.4
	-23.9

	-30
	-34.4
	-33.9
	-33.3
	-32.8
	-32.2
	-31.7
	-31.1
	-30.6
	-30.0
	-29.4

	-40
	-40.0
	-39.4
	-38.9
	-38.3
	-37.8
	-37.2
	-36.7
	-36.1
	-35.6
	-35.0


Conversion Tables (Con’t)

Barometric Conversion:

Millibars & Hectopascals Inches

	Hecto-Pascals or Milibars
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	
	Inches

	940
	27.76
	27.79
	27.82
	27.85
	27.88
	27.91
	27.94
	27.96
	27.99
	28.02

	950
	28.05
	28.08
	28.11
	28.14
	28.17
	28.20
	28.23
	28.26
	28.29
	28.32

	960
	28.35
	28.38
	28.41
	28.44
	28.47
	28.50
	28.53
	28.56
	28.59
	28.61

	970
	28.64
	28.67
	28.70
	28.73
	28.76
	28.79
	28.82
	28.85
	28.88
	28.91

	980
	28.94
	28.97
	29.00
	29.03
	29.06
	29.09
	29.12
	29.15
	29.18
	29.21

	
	
	
	
	
	
	
	
	
	
	

	990
	29.23
	29.26
	29.29
	29.32
	29.35
	29.38
	29.41
	29.44
	29.47
	29.50

	1000
	29.53
	29.56
	29.59
	29.62
	29.65
	29.68
	29.71
	29.74
	29.77
	29.80

	1010
	29.83
	29.85
	29.88
	29.91
	29.94
	29.97
	30.00
	30.03
	30.06
	30.09

	1020
	30.12
	30.15
	30.18
	30.21
	30.24
	30.27
	30.30
	30.33
	30.36
	30.39

	1030
	30.42
	30.45
	30.47
	30.50
	30.53
	30.56
	30.59
	30.62
	30.65
	30.68

	
	
	
	
	
	
	
	
	
	
	

	1040
	30.71
	30.74
	30.77
	30.80
	30.83
	30.86
	30.89
	30.92
	30.95
	30.98

	1050
	31.01
	31.04
	31.07
	31.10
	31.12
	31.15
	31.18
	31.21
	31.24
	31.27


General Planning

DEPARTURE PLANNING

  CONDITION




RULE

T

A



The gross weight must never exceed

K



that which would result in a critical

E



field length in excess of runway

O



available.




F

F

	CLIMBOUT IMC

	No minimum climb rate specified in the departure procedure:
	Aircraft must be capable of climbing 152 feet per nautical mile on three engines.

	A minimum climb rate is specified in the departure procedure:
	Aircraft must be capable of climbing at the minimum climb rate specified in the departure procedure on four engines plus clear vertically all obstacles in the climb out path on three engines.

	CLIMBOUT VMC

	If climbout cannot be made using the above criteria and the weather is VMC (3 miles visibility minimum) the AC may elect to use a see and avoid concept for obstruction clearance.  Do not use see and avoid at night unless in the AC’s opinion adequate illumination exists to positively identify the obstacle(s).  Even when obstacles are not a factor, the aircraft must be capable of climbing at a rate of at least 200 feet per minute on three engines at obstacle clearance speed or Vmca.


NOTE:  AF SIDS assume zero feet altitude at the departure end of the runway and then 200 feet per nautical mile as the minimum climb gradient unless otherwise specified.  All other departure procedures are based on 35 feet altitude at the departure end and then 200 feet per nautical mile unless otherwise specified.
General Planning (Con’t)

DESTINATION ALTERNATE REQUIREMENTS
1.  When to designate an alternate:


a.  Radar required to fly the planned approach.


b.  For ETA (+/- 1 hour), the worst weather (TEMPO or prevailing) is forecast to be less than 3000 feet ceiling, or visibility less than 3 SMs or 2 SMs more than the lowest compatible published landing minimum visibility, whichever is greater.


c.  Destination is outside the CONUS.  Intra theater flights outside CONUS exceeding 3 hours.


d. Regardless of WX, pilots will file an alternate when destination does not have weather reporting capability.


e. MAJCOMs may authorize holding at a remote or island destination will prescribe weather criteria and recovery procedures.


f. For all IFR flights, the approach facility upon which are based must be operational at the departure alternate, and approach equipment in the aircraft must be operational. Use runway visual range (RVR), when available, to determine the minimum visibility required for takeoff.

2.  File two alternates if the forecast visibility, prevailing or intermittent, is less than published for an available approach, or the forecast surface winds, prevailing or intermittent, exceed limits corrected for RCR.

3. Remote or island destinations, with no alternate available, add holding fuel of 6500 lbs or 1+15 at TFF.  The forecast weather at the remote/island destination must meet the following criteria:


a.  The prevailing surface winds, corrected for RCR, must be within limits at ETA and remain so for two hours thereafter.


b.  The prevailing ceiling and visibility are equal to or greater than published minimums for an available nonprecision approach (excluding ASR) for ETA plus two hours:  or if a precision approach is available, the ceiling or visibility may be temporarily or intermittently below nonprecision approach minimums (excluding ASR) but not below precision approach minimums.

General Planning (Con’t)


c. Regardless of weather, pilots must designate an alternate airport on all IFR flight plans when filing to a destination requiring any of the following to fly the approach:



1) Radar



2) GPS is the only available NAVAID



3) An unmonitored NAVAID

ALTERNATE AERODROME REQUIREMENTS

The worst weather (TEMPO or prevailing) for the ETA (+/- 1 hour) of 1000 feet, or 500 feet above the lowest compatible published landing minimum, whichever is higher, and a visibility of 2 SMs or 1 SM above the lowest compatible published landing minimum, whichever is higher.


1. With a published instrument approach procedure.




a) A ceiling of at least 1000 feet


2. Without a published instrument approach procedure




a) Forecast Wx for ETA (+/- 1 hour) must permit a VFR descent from IFR enroute altitude to a VFR approach and landing.
General Planning (Con’t)

FUEL PLANNING

	OPERATING WT
	CALL SIGN
	

	CARGO/PAX WT
	ACFT NO.
	

	RAMP FUEL
	
	MSN NO.
	

	RAMP WT
	
	TIME
	FUEL

	TAKEOFF WT
	
	
	

	
	AD:
	
	

	1. ENROUTE
	
	
	

	2. RESERVE
	TFF:
	
	

	
	TD:          /
	
	

	3. ENROUTE + RESERVE
	
	

	
	
	
	

	4. ALTERNATE + MISSED   APPROACH
	

	
	
	
	

	5. HOLDING
	2.0
	
	

	
	3.5
	
	

	
	1.0/4.0
	
	

	6. APPROACH /LANDING
	
	

	7. IDENTIFIED EXTRA
	
	

	
	
	
	

	8. TOTAL TAKEOFF (3+4+5+6+7)
	

	
	
	
	

	
	1.3
	
	

	9. TAXI
	
	
	

	10. REQUIRED RAMP
	
	

	
	
	
	

	11. ACTUAL RAMP
	ENDURANCE
	

	
	
	
	

	12. UNIDENTIFIED EXTRA
	
	

	
	
	
	

	13. MIN DIV OR (4+5+6) REQ OVHD DEST
	

	
	
	
	


EXTRACT OF AF FORM 4116

General Planning (Con’t)

FUEL PLANNING

Figure 11.1. AF Form 4116 Fuel Load Components.
	1. ENROUTE 
	  Fuel for flight from departure/EAR to EAR/overhead destination or initial 

  penetration  fix at cruise altitude (including time for planned search, recovery, 

  approach, climb, when applicable)

	2. ENROUTE 

    RESERVE
	10% of flight time over a Category I route or segment, not to exceed 1+00 fuel at normal cruise. For search missions, 10% of flight time for that portion with inadequate NAVAIDS from search point to a Category II route or segment. Compute at terminal fuel flow.

	4. ALTERNATE

   AND MISSED

   APPROACH
	Alternate: Fuel for flight time from overhead destination of EAR to alternate/abort airfield, or most distant alternate when two are required. Compute at terminal fuel flow. Add 10% reserve when time to an alternate exceeds 1+30.

Missed Approach: 2200 pounds. Required if destination is below ceiling minimums, but above visibility minimums.

	5. HOLDING
	Used when alternate not available, or located in Alaska, or at latitudes greater than 59 degrees N/S. All aircraft except EC-130E Commando Solo use 3500 pounds (EC-130E may use 2000 pounds). May compute using terminal fuel flow for 45 minutes.

	6. APPROACH/

    LANDING
	Approach: 1000 pounds. Entry always required.

Minimum Landing fuel: 6000 pounds. Entry always required. This fuel will not be included in BURNOFF.

	7a.         

Pressurization

    Loss
	Additional fuel for pressure loss at ETP, used when pressurized, carrying passengers, & aircraft oxygen not available to the passengers. Compute at 1000 pounds/hour for “T” time. If computed fuel is less than item 2, no entry is required here. If computed fuel exceeds item 2, add the difference here.

	7b. Stored Fuel
	Ramp fuel for succeeding legs without refueling.

	7c. Off-Course

      Maneuvers
	Fuel for anticipated off-course maneuvering for terrain, thunderstorm avoidance, ATC requirements. Compute at 100 pounds per minute for departure, 50 pounds per minute for en route fuel.

	7d. Icing
	500 pounds for each hour of anticipated icing.


General Planning (Con’t)

FUEL PLANNING

	7e. Known  

      Holding 

      Delays
	Fuel for anticipated or planned holding time. Compute at terminal fuel flow.

	7f. Insufficient or 

     Unreliable

     NAVAIDS
	1000 pounds maximum. Add for insufficient or unreliable NAVAIDS at destination and /or on the IFR track.

	7g. Helicopter

      Offload
	Fuel planned for helicopter air refueling offload.

	9. TAXI AND 

    RUNUP
	Normally 1300 pounds. For known taxi delays or additional engine-running ground time in excess of 20 minutes, add 50 pounds per minute.

	12. UNIDENTIFIED 

EXTRA
	Difference between required ramp and actual ramp fuel. Should not exceed 2200 pounds. (for fuel conservation purposes)

	13. REQUIRED 

 OVER 

DESTINATION
	Total of items 4, 5, and 6. Will never be less than 7000 pounds.

	BURNOFF
	Total en route fuel (#1) plus 1000 pounds (approach fuel) plus taxi and runup (39) plus identified extra fuel (#7) (except stored fuel). Entry Optional.


General Planning (Con’t)

Minimum Runway Requirements

PEACETIME RESTRICTIONS: Compute landing performance with two-engine reverse, two-engine ground idle, and full brakes.  Do not use runways less than 3,000 feet long.

NORMAL TAKEOFF & LANDING

	Conditions
	Takeoff
	Landing

	RVR (VIS) less than 40 (¾)
	Critical Field Length
	Landing distance from 50 ft over the threshold + 1,000 ft

	RVR (VIS) equal to or greater than 40 (¾)
	Critical Field Length
	Landing distance from 50 ft over the threshold + 500 ft


NOTE: If the runway length available for landing is less than required above, basic proficiency pilots may use landing ground roll plus 1,000 feet as minimum runway length when approved by the OPG/CC.  In this case, modify the landing to touchdown in the first 500 feet of runway.

ASSUALT TAKEOFF & LANDING

	Takeoff
	Landing

	Minimum field length for maximum effort takeoff (corrected for Vmca if necessary)
	Ground Roll + 500 ft


NOTE: Climb out at Vmca or Vmeto depending on mission requirements/runway environment.  Climb until clear of real or simulated obstacle at Vmca + 10 kts or max effort obstacle clearance speed if using Vmeto.  Decision to takeoff at Vmca or Vmeto will be the pilot’s based on a consideration of all available data including weather, runway length, TOLD, Vmeto, Vref, Vmca, Vmcg, applicable airfield survey, and a review of hazards, obstructions, and terrain.

RUNWAY AND TAXIWAY WIDTH

	Type of Operation
	Runway
	Taxiway

	Normal
	80 ft/25 m
	30 ft/9 m

	Assault
	60 ft/19 m
	30 ft/9 m


NOTE: The OPG/CC may approve use of other than hard-surfaced runways or taxiways and may waive runway and taxiway width requirements.

Overwater Planning

OVERWATER FLIGHT PLANNING

I. FLIGHT PLANNING

1. PUBLICATIONS

a. Foreign Clearance Guide (FCG), http://www.fcg.pentagon.mil

b. Airfield Suitability Reports, https://afd.scott.af.mil

2. FLIGHT INFORMATION

a. Weather (Ensure WX forecast includes enough time if have to turn around at ETP); http://www.baseops.net/metro.html, http://www.nws.noaa.gov

b. NOTAMs (Don’t forget KGPS, FIRS-Oceanic), https://www.notams.jcs.mil/

3. 
FLIGHT CHARTS

a. Departure/Approach chart-required CHUMmed ONC scale or larger within 25 NM of airfield on CAT II or Airways routes for flight following

b. Maintain a plotting chart on all Category I routes

c. Name and date is required on chart in vicinity of departure or coast out point

d. Check CHUM for all charts (GNC, JNC, etc.). Not required to write CHUM information on high-level charts

4. 
FUEL PLANNING

a. Use MAX Continuous Power for cruise altitude ceiling for planning purposes, will actually fly 970 degrees TIT to cruise altitude (Chapter 5)

b. Find Terminal Fuel Flow

c. Approach/Landing -planning purposes always 7000 lb. Chapter 4 says to land with 8,000 lbs calculated main tank fuel.

d. Identified Extra

e. ETP (required if time between LSAF and FSAF is 5 hours or more)

(1) Suitable airfield--within 100 NM of flight planned course meeting weather, fuel, and C-130 runway requirements

(2) 5,000 feet long, 60 feet wide, and must have single tandem weight bearing capacity for planned gross weight

Overwater Planning (Con’t)

II. ENROUTE PROCEDURES

1. 
HEADING DEVIATION

a. As soon as practical after initial level off or coast out

b. Compasses need to be within 2 degrees of INS heading

c. Recommend doing compass deviation check on the runway before takeoff.

2. 
TRUE AIRSPEED CHECK

a. Done within 1 hour of initial cruise 

b. and a change greater than 4,000 feet after initial check

3. 
FIX INTERVAL

a. Time between recorded positions will not exceed 1+20

b. Under normal conditions, 1 hour or less is the recommended time between recorded positions

4. 
INFLIGHT FUEL MANAGEMENT

a. Time requirement--record at departure, level off, and regular time intervals not to exceed 1 hour

b. Exception--time between level off entry and next entry maybe up to 1+30

5. 
FORM 4116 COMPLETION

a. Actual Side--only required items for a full line entry when Doppler, INS, SCNS, or GPS are providing reliable information are: Time, Position, Average TH, Average TAS, and spot winds.

b. Proposed Side

(1) Log best-known information

(2) All blocks required

(3) Exceptions:


(a.) On portions of flight designated Category II


(b.) On departure, approach, and other segments of flight under positive radar control

(c.) When numerous alters for weather, traffic, etc. make the accomplishment of the entries impractical 

Overwater Planning (Con’t)

FUEL MANAGEMENT

	RETA DEST
	--
	15:44
	15:44
	

	TIME
	T/O 10:01
	L/O 10:22
	11:30
	

	GROSS WT.
	135.6
	133.8
	128.1
	

	PAGE/BURN RT
	--
	31
	31
	

	FUEL REM
	46.6
	44.8
	39.1
	

	OH FUEL
	
	-8.6
	-8.6
	

	DIFF
	
	36.2
	30.5
	

	FUEL ETE
	
	7+12
	6+01
	

	ETE DEST
	
	5+22
	4+14
	

	EXT TIME
	
	1+50
	1+47
	

	TEMP DEV/ALT
	
	+14
	+14
	


AIRSPEED CALIBRATION EXAMPLE

	TIME
	10:27
	

	ALT (PA)
	FL 180
	

	IOAT
	+2
	

	TOAT
	-7
	

	IAS
	217
	

	CAS
	217
	

	EAS
	214
	

	TAS
	291
	

	-ITAS
	288
	

	CORR
	+3
	


COMPRESSIBILITY CORRECTION
	TAS
	IOAT CORRECTION 
	TAS
	IOAT CORRECTION 

	190-210
	-4
	277-288
	-9

	210-230
	-5
	288-300
	-10

	230-246
	-6
	300-310
	-11

	246-263
	-7
	310-319
	-12

	263-277
	-8
	319-325
	-13


FUEL BASICS

FUEL TANKS

[image: image8.png]



	TANKS WITH FOAM
	U.S. GALLONS
	JP-8 POUNDS

	TANK NO. 1
	1222
	8310

	TANK NO. 2
	1126
	7657

	LEFT AUX
	855
	5814

	LEFT EXTERNAL
	1309
	8901

	RIGHT EXTERNAL
	1309
	8901

	RIGHT AUX
	855
	5814

	TANK NO. 3
	1126
	7657

	TANK NO. 4
	1222
	8310

	LEFT FUSELAGE
	1700
	11,560

	RIGHT FUSELAGE
	1700
	11,560

	TOTAL
	12,424
	84,484


FUEL MANAGEMENT

PRIMARY FUEL MANAGEMENT:

1. Maximum usable fuel weights for the wing tanks are those shown in table above.

2. With air refueling pods installed, tanks No. 2 & 3 always contain 0 up to 500 lbs. more fuel per tank than tanks No. 1 &4.

3. The main tanks are full, except for the fuel used for taxi and takeoff, when the external and/or auxiliary tanks contain usable fuel.

Note: Main tanks considered full for purposes of Primary Fuel Management at a minimum of 6500 lbs. of fuel in outboard tanks and a minimum of 6900 lbs. in the inboard tanks, with pods installed.

4. Fuel asymmetry is within the limits specified by the AIRSPEED LIMITATIONS and FUEL UNBALANCE LIMITS.

SECONDARY FUEL MANAGEMENT:

Defined as doesn’t meet the requirements of Primary Fuel Management. This will occur any time there is usable fuel in the external tanks and/or auxiliary tanks and main tanks are partly filled.

Caution: Airplane should not be flown with tanks No. 1 & No. 4 empty only in an emergency.

Note: Recommend the same weight difference required for Primary Fuel Management between inboard and outboard fuel tanks be observed for Secondary Fuel Management.

Low Level Planning
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TIMING TRIANGLES

	TURN
	LEGS
	LOSE (SEC)
	XTK (NM)

	15/30/15
	1 MIN
	7.5
	1.0

	30/60/30
	1 MIN
	15-17
	1.5

	45/90/45
	1 MIN
	30-35
	2.5

	60/120/60
	1 MIN
	60
	3.5


210 IAS:  AVERAGE AIRSPEED ADJUSTMENT CHART

(Time to Adjust:Ahead/Behind)

	Minutes Ahead/Behind

	
	1
	2
	3
	4
	5
	6
	7
	8

	Time Remaining to Initial Point
	1+20
	2
	5
	8
	11
	13
	16
	19
	21

	
	1+15
	3
	6
	9
	12
	15
	17
	20
	23

	
	1+10
	3
	6
	9
	12
	15
	18
	21
	24

	
	1+05
	3
	7
	10
	13
	16
	19
	23
	26

	
	1+00
	4
	7
	10
	14
	17
	21
	24
	28

	
	55
	4
	7
	11
	15
	19
	23
	28
	30

	
	50
	5
	9
	13
	17
	22
	26
	30
	34

	
	45
	5
	10
	15
	18
	24
	28
	33
	38

	
	40
	5
	10
	16
	21
	26
	32
	37
	

	
	35
	6
	12
	18
	24
	30
	36
	
	

	
	30
	7
	14
	21
	28
	35
	
	
	

	
	25
	8
	17
	25
	33
	
	
	
	

	
	20
	10
	21
	31
	
	
	
	
	

	
	15
	14
	28
	
	
	
	
	
	

	
	10
	21
	
	
	
	
	
	
	

	
	5
	40
	
	
	
	
	
	
	


AIRSPEED ADJUSTMENT FORMULA

1.  MB-4 
_____210
       
____Read off New IAS___



Time remaining to IP
Add minutes Behind/







Subtract minutes Ahead

Low Level Planning (Con’t)

LOW LEVEL ENROUTE TIMING CHART

	NM
	200
	210
	220
	230
	240

	50
	15:00

+1:22
	14:17

+:39
	13:38
	13:01

-:37
	12:30

-1:08

	45
	13:30

+1:17
	12:51

+:35
	12:16
	11:44

-:32
	11:15

-1:01

	40
	12:00

+1:07
	11:26

+:33
	10:53
	10:26

-:27
	10:00

-:53

	35
	10:30

+:58
	10:00

+:28
	9:32
	9:08

-:24
	8:45

-:47

	30
	9:00

+:49
	8:34

+:23
	8:11
	7:49

-:22
	7:30

-:41

	25
	7:30

+:41
	7:09

+:20
	6:49
	6:31

-:18
	6:15

-:34

	20
	6:00

+:33
	5:43

+:16
	5:27
	5:13

-:14
	5:00

-:27

	15
	4:30

+:25
	4:17

+:12
	4:05
	3:55

-:10
	3:45

-:20

	10
	3:00

+:16
	2:51

+:07
	2:44
	2:37

-:07
	2:30

-:14

	05
	1:30

+:08
	1:26

+:04
	1:22
	1:18

-:04
	1:15

-:07

	04
	1:12
	1:08
	1:05
	1:03
	1:00

	03
	0:54
	0:51
	0:49
	0:47
	0:45

	02
	0:36
	0:34
	0:33
	0:31
	0:30

	01
	0:18
	0:17
	0:16
	0:16
	0:15


TIME ADJUST

(For turns 30-degree bank at 220 knots ground speed)
Degrees

Minutes


000 - 045

0.0

046 - 070

0.1

071 - 082

0.2

083 - 093

0.3

094 - 103

0.4

104 - 112

0.5

113 - 121

0.6

122 - 131

0.7

132 - 139

0.8

140 - 146

0.9

147 - 154

1.0

Low Level Planning (Con’t)

DIAMETER/RADIUS OF TURN TABLE

20 DEGREE OF BANK

	SPEED
	DIAM. (NM)
	RADIUS

(NM)
	SPEED
	DIAM. (NM)
	RADIUS

(NM)

	120
	1.2
	0.6
	220
	3.9
	2.0

	130
	1.4
	0.7
	230
	4.3
	2.1

	140
	1.6
	0.8
	240
	4.6
	2.3

	150
	1.8
	0.9
	250
	5.0
	2.5

	160
	2.1
	1.0
	260
	5.4
	2.7

	170
	2.3
	1.2
	270
	5.9
	3.0

	180
	2.6
	1.3
	280
	6.3
	3.2

	190
	2.9
	1.5
	290
	6.8
	3.4

	200
	3.2
	1.6
	300
	7.2
	3.6

	210
	3.5
	1.8
	310
	7.7
	3.9


30 DEGREE OF BANK

	SPEED
	DIAM. (NM)
	RADIUS

(NM)
	SPEED
	DIAM. (NM)
	RADIUS

(NM)

	120
	0.7
	0.4
	220
	2.5
	1.3

	130
	0.9
	0.5
	230
	2.7
	1.4

	140
	1.0
	0.5
	240
	2.9
	1.5

	150
	1.1
	0.6
	250
	3.2
	1.6

	160
	1.3
	0.7
	260
	3.4
	1.7

	170
	1.5
	0.8
	270
	3.7
	1.9

	180
	1.6
	0.8
	280
	4.0
	2.0

	190
	1.8
	0.9
	290
	4.3
	2.2

	200
	2.0
	1.0
	300
	4.6
	2.3

	210
	2.2
	1.1
	310
	4.9
	2.5


Tactical Planning

Illumination Conditions

BMNT- “Beginning Morning Nautical Twilight”, Before sunrise, when the sun is 12 degrees below horizon. Illumination is poor, only vague outlines distinguishable.

BMCT- “Beginning Morning Civil Twilight”, Before sunrise, when the sun is 6 degrees below horizon. On a clear day, outdoor “visibility” activity possible.

EECT- “Ending Evening Civil Twilight”, After sunset, when the sun is 6 degrees below horizon. On a clear day, outdoor “visibility” activity possible.

EENT- “Ending Evening Nautical Twilight”, After sunset, when the sun is 12 degrees below horizon. Illumination is poor, only vague outlines distinguishable.

DMA Map/Chart Accuracies

TOPO & AERONAUTICAL PRODUCTS

	CHART
	SCALE
	HCE 90%
	VLE 90%

	City
	1: 25,000
	50M
	+/- 20M

	Topo
	1: 50,000
	50M
	+/- 20M

	Topo
	1: 100,000
	50M
	+/- 20M

	JOG-A/G
	1: 250,000
	250M
	+/- 100M

	TPC
	1: 500,000
	1,000M
	+/- 150M

	ONC
	1: 1,000,000
	2,000M
	+/- 650M


HCE: Horizontal Circular Error
VLE: Vertical Linear Error

Note: Charts fall into four levels of accuracy, depending on OPLAN and national interests when compiled. For security reasons, charts are not marked to indicate their level of accuracy, as it indicates areas of heightened national concern. If true accuracy levels are required, they can be acquired from DMA. When time doesn’t permit, however, the above matrices provide worst-case values.

Tactical Planning (Con’t)

JOINT PLANNING TERM REFERENCE

TYPES OF OPERATIONS

OVERT Operations: Visible ops; clearly traceable to U.S.

COVERT Operations: Visible ops; fact they occurred is clearly evident. However, they are carefully designed not to be traceable to U.S.

Clandestine Operations: Invisible ops; fact they occurred is carefully hidden. Since it “did not occur,” it is not traceable to the U.S.

TYPES OF ORDERS (In Order of Receipt)

WARNING ORDER: Directive used by commanders to advise subordinates of impending action. JCS may use as planning directive to initiate Crisis Action Procedures (see below) and Course of Action (COA) development. (JDS Users Manual, Vol. 1)

ALERT ORDER: Formal directive from JCS. Follows an NCA decision that military forces may be required and provides essential guidance for planning. (JDS Users Manual, Vol. 1)

DEPLOYMENT ORDER: Order issued by a competent authority to prepare forces for movement (e.g. increases deployment posture of units), or to actually move forces. (Joint Pub 5-02.4)

EXECUTION ORDER: Order issued by a competent authority to initiate operations. (Joint Pub 5-02.4)

CRISIS ACTION PROCEDURES

1. Situation Development

4. Course of Action Selected

2. Crisis Assessment

5. Execution Planning

3. Course of Action Development
6. Execution

DAY/HOUR CODES

C-Day: Day on which a deployment operations begin. (Joint Pub 5-02.1)

D-Day: Day on which a particular operations begin. (Joint Pub 1-02

M-Day: Day on which mobilization operations begin. (Joint Pub 1-02)

K-Hour: Specific hour on D-Day an operation begins. (Joint Pub 1-02)

L-Hour: Specific hour on C-Day a deployment begins. (Joint Pub 5-02.1)

COMMAND STRUCTURES (Ex. J2, S3, etc.)

J- Joint Command (Multi-Service)

1- Manpower & Personnel

G- General Officer lead Command

2. Intelligence

S- Non-General lead Command

3. Operations

C- Combined Command (Multi-national)
4. Logistics

N- Naval Command (Informal)

5. Plans & Policy

A- Air Command (Informal)


6. Communications

Tactical Planning (Con’t)

Runway Definitions (Non-Permanent Surface)

Graded Runway

ys: Constructed of crushed stone of gravel, these runways will sustain repeated usage. Such runways are often used as base construction for prefabricated, improved, or permanent runways.

Sod Runways: Selectively cultivated runways that are capable of withstanding pressures up to 0.48 MPa without forming ruts during takeoff, landing, and taxiing of aircraft. Sod runways, when dry, will support limited operations.

Unprepared Runways: A selected landing area, the surface of which has not been hardened, but is smooth and free of trees, brush, large rocks, bumps, and holes.

Unsurfaced Runways:  Unsurfaced (graded sod and unprepared) runways that are considered acceptable if the elastic deformation caused by aircraft does not exceed 1-1.6 inches and permanent deformation (ruts) do not exceed 2-4 inches.

Tactical Planning (Con’t)

This Tactical Information is UNCLASSIFIED, to find classified information use the ATTP 3-1 Vol. 2
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GOB Symbols
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SCA/Airdrop Slowdown Timing Chart

	GSNM
	90
	95
	100
	105
	110
	115
	120
	125
	130

	1
	:40
	:38
	:36
	:34
	:33
	:31
	:30
	:29
	:28

	2
	1:20
	1:16
	1:12
	1:09
	1:05
	1:03
	1:00
	:58
	:55

	3
	2:00
	1:54
	1:48
	1:43
	1:38
	1:34
	1:30
	1:26
	1:23

	4
	2:40
	2:32
	2:24
	2:17
	2:11
	2:05
	2:00
	1:55
	1:51

	5
	3:20
	3:09
	3:00
	2:51
	2:44
	2:37
	2:30
	2:24
	2:19

	6
	4:00
	3:47
	3:36
	3:26
	3:16
	3:08
	3:00
	2:53
	2:46

	7
	4:40
	4:25
	4:12
	4:00
	3:49
	3:39
	3:30
	3:22
	3:14


	GSNM
	135
	140
	145
	150

	1
	:27
	:26
	:25
	:24

	2
	:53
	:51
	:50
	:48

	3
	1:20
	1:17
	1:14
	1:12

	4
	1:47
	1:43
	1:39
	1:36

	5
	2:13
	2:09
	2:04
	2:00

	6
	2:40
	2:34
	2:29
	2:24

	7
	3:07
	3:00
	2:54
	2:48


Example:  Preplanned 
5 NM Slowdown For SCA




115 GS for 5 NM

  2:37

Rule of Thumb: Loss of 5 kt/sec

(215 GS-115 GS = 100 Kt difference5 kt/sec = 20 secs)

Subtract Fudge Factor -20 seconds 


- 0:20






Total
  2:17

Example:  Preplanned 
5 NM Slowdown For 140 GS Airdrop




140 GS for 5 NM

  2:09

(210 GS-140 GS = 70 5 kt/sec = 14 seconds)

Subtract Fudge Factor -14 seconds  


- 0:14






Total
  1:55

Objective Area Planning (Con’t)

DECELERATION DISTANCE

	ENROUTE TO 140 KIAS DIFF
	40
	50
	60
	70
	80
	90
	100

	DECELERATION DISTANCE
	1.0
	1.2
	1.5
	1.7
	2.0
	2.2
	2.5


200 YARD WIND CIRCLE CHART

	TTF


	W/V
	TTF
	W/V

	8
	45
	35
	10

	9
	40
	36
	10

	10
	36
	37
	10

	11
	32
	38
	9

	12
	30
	39
	9

	13
	27
	40
	9

	14
	25
	41
	9

	15
	24
	42
	8

	16
	22
	43
	8

	17
	21
	44
	8

	18
	20
	45
	8

	19
	19
	46
	8

	20
	18
	47
	8

	21
	17
	48
	7

	22
	16
	49
	7

	23
	15
	50
	7

	24
	15
	51
	7

	25
	14
	52
	7

	26
	14
	53
	7

	27
	13
	54
	7

	28
	13
	55
	6

	29
	12
	56
	6

	30
	12
	57
	6

	31
	11
	58
	6

	32
	11
	59
	6


Objective Area Planning (Con’t)

Airdrop Load Data

High Velocity (HVCDS)/12’, 22’, 26’ Ring Slot:


Altitudes:





100’ Plus Vertical distance for Load being dropped


Airspeed:



<120,000 lbs
130 kts



>120,000 lbs
140 kts


Winds:



High Velocity
Unlimited


Drop Zone Sizes:



To 3000 ft AGL
580 x 660 yds





Each additional row add 50 yards



Above 3000 ft AGL
+25 yds each side & 100 yards for every 1000 ft. increase


Forward Throw
550 yds

Personnel:


Altitudes:



Tactical Training
800 ft



SATB-P
500 ft



Emergency Bailout (Static Line)
400 ft



Emergency Bailout (Free Fall)
2000 ft


Airspeed:



Static Line
125*/130 kts



HALO

110 - 150 kts (130 Desired)


Winds:



AF Static Line (Land)
13 kts



AF Static Line (Water )
25 kts



AF MFF (Land)
18 kts



AF MFF (Water)
25 kts



AF Intentional Tree Jumps
22 kts


Drop Zone Sizes:



Minimum (Up to 1000 ft AGL)
600x600 yds



Additional Jumpers
+75 ft/Jumper


Forward Throw
250 yds


*-For PJ Deployment

Training Bundle:


Wind Limit
25 kts


Forward Throw
160 yds

Rescue Drops

MA-1/2 Kits
Min Alt. 300ft AWL Day/500 AWL Night

Parabundles (G-8, 7-100 lbs)
Min Alt. 300ft AWL Day/500 AWL Night

Parabundles (G13/14, 200-500 lbs)
Min Alt. 400ft AWL Day/500 AWL Night

Free-Fall Equipment
Min Alt. 150 ft AWL/500 AWL at Night

T-10C

Min Alt. 400ft AWL/500 AWL at Night

Deployment airspeed will be 130 KIAS for rescue drops.

Minimum altitude for night equipment airdrops is 500 AGL/AWL

Flap setting will be 50 percent up to 140,000 pounds aircraft gross weight, 70 percent at or above 140,000 pounds aircraft gross weight.

Objective Area Planning (Con’t)

Equipment Parachute Data

	US Army

	Type
	Description
	Minimum

Alt (AGL)
	Drop Airspeed

(KIAS)
	Remarks

	T- I 0 A/B/C

MCI-I A/B/C
	35’ Parabolic

(T-10)
	750
	125 – 150
	Jump altitude providing reserve parachute capability in event of main parachute malfunction.

All parachute canopies equipped with skirt anti-inversion net.

	
	35’ 11 Gore TU

Cut-out

(MCI-1)
	400
	
	Combat jump altitude providing no reserve parachute capability. 

Minimum altitude to evacuate aircraft in an airborne emergency using the main parachute.

	MC-1
	35’ Single Orifice
	3000-5000
	110 – 150
	HALO free fall parachute with single orifice/slip riser parachute canopy and Type F- I B or Type FF- I Automatic Parachute Ripcord Release.

Minimum altitude based on a reserve parachute capability in the event of main parachute malfunction.  Minimum opening altitude setting for Type F- I B release is 5000 feet AGL.; for Type FF-I release, 3000 feet AGL.

	MC-3
	24’ Para Cmdr
	2500
	110 – 150
	HALO free fall parachute with Para-Commander canopy and Type FF-2 automatic parachute ripcord release

Minimum altitude based on a reserve parachute capability in the event of main parachute malfunction.

Type FF-2 release imposes no minimum actuation altitude restriction.

 Minimum planned parachute actuation altitude providing no reserve parachute capability

	
	
	1800
	
	

	US Air Force

	Type
	Description
	Remarks

	S-10/S-11/S- 12
	35' Single Orifice
	Used for special operations missions. Static lines used.

	MCI-2
	35' 1 1 Gore TLJ Cut-out
	HALO parachutes.

Refer to operational directives for altitude and airspeed restrictions.

	MCI-3
	24' Para Cmdr
	

	Jumbo
	28' Para Cmdr
	


Objective Area Planning (Con’t)

Equipment Parachute Data

	Type
	Description
	Minimum

Alt (AGL)
	Drop Airspeed

(KIAS)
	#/ Wt Range (Pounds)
	Remarks

	G-13
	24'
	400
	125 - 150
	200 - 500
	Single parachute cargo container loads

	
	
	400
	
	501 - 1000
	Cluster of two parachutes

	
	
	500
	
	1001 - 1500
	Cluster of three parachutes

	G-14
	34'
	300
	125 - 150
	200 - 500
	Single parachute cargo container loads

	
	
	300
	
	501 - 1000
	Cluster of two parachutes

	
	
	400
	
	1001 - 1500
	Cluster of three parachutes

	12’ High Velocity
	12' Ring Slot
	400
	125 - 150
	151 - 500
	Intended for  high  altitude airdrops

	26' High Velocity
	26' Ring Slot
	500
	125 - 150

250 For HSLLADS
	501 - 2200
	Intended  for  high  altitude airdrops

	G-12D G-12E
	64
	400 (G-12D) 

300 (G-12E)
	125 - 150
	501 - 2200
	Single parachute cargo container loads airdropped using the container delivery system

	
	
	450
	
	2145 -3500
	Applies to platform, extracted cargo/equipment using cluster of two or three parachutes


Objective Area Planning (Con’t)
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Objective Area Planning (Con’t)

SIGHT/OFFSET ANGLES

	
	
	CARP TO PI DISTANCE (YARDS)

	
	
	50
	100
	150
	200
	250
	300
	350
	400
	450
	500
	550
	600

	DISTANCE ABOVE THE PI (FT)
	100
	57
	72
	77
	81
	82
	84
	84
	85
	86
	86
	87
	87

	
	200
	37
	57
	66
	72
	75
	77
	79
	80
	81
	82
	83
	84

	
	300
	27
	45
	57
	64
	68
	72
	74
	76
	77
	79
	80
	81

	
	400
	21
	37
	49
	57
	62
	66
	69
	72
	73
	75
	76
	77

	
	500
	17
	31
	42
	51
	57
	61
	65
	67
	70
	72
	73
	74

	
	600
	14
	27
	37
	45
	51
	57
	60
	64
	66
	68
	70
	72

	
	700
	12
	23
	33
	41
	47
	52
	57
	60
	63
	65
	67
	69

	
	800
	11
	21
	29
	37
	43
	48
	53
	57
	59
	62
	64
	66

	
	900
	10
	18
	27
	34
	40
	45
	49
	53
	57
	59
	61
	64

	
	1000
	9
	17
	24
	31
	37
	42
	46
	50
	53
	57
	59
	61

	
	1100
	8
	15
	22
	29
	34
	39
	43
	47
	51
	54
	57
	59

	
	1200
	7
	14
	21
	27
	32
	37
	41
	45
	48
	51
	54
	57

	
	1300
	7
	13
	19
	25
	30
	35
	39
	43
	46
	49
	52
	54

	
	1400
	6
	12
	18
	23
	28
	33
	37
	41
	44
	47
	50
	52


	CARP TO PI DISTANCE (YARDS

	DISTANCE ABOVE THE PI (FT)
	
	650
	700
	750
	800
	850
	900
	950
	1000
	1050
	1100
	1150
	1200

	
	100
	87
	87
	87
	88
	88
	88
	88
	88
	88
	88
	88
	88

	
	200
	84
	85
	85
	85
	85
	86
	86
	86
	86
	86
	87
	87

	
	300
	81
	82
	82
	83
	83
	84
	84
	84
	85
	85
	85
	85

	
	400
	78
	79
	80
	81
	81
	81
	82
	82
	83
	83
	83
	84

	
	500
	76
	77
	78
	78
	79
	80
	80
	81
	81
	81
	82
	82

	
	600
	73
	74
	75
	76
	77
	77
	78
	79
	79
	80
	80
	81

	
	700
	70
	72
	73
	74
	75
	75
	76
	77
	77
	78
	79
	79

	
	800
	68
	69
	70
	72
	73
	74
	74
	75
	76
	76
	77
	77

	
	900
	65
	67
	68
	69
	70
	72
	73
	73
	74
	75
	75
	76

	
	1000
	63
	65
	66
	67
	69
	70
	70
	72
	72
	73
	74
	75

	
	1100
	60
	62
	64
	65
	67
	98
	69
	70
	71
	72
	73
	73

	
	1200
	59
	60
	62
	64
	65
	66
	67
	68
	69
	70
	71
	72

	
	1300
	57
	58
	60
	62
	63
	64
	65
	67
	68
	68
	69
	70

	
	1400
	54
	57
	58
	60
	61
	63
	64
	65
	66
	67
	68
	69


CAUTION: Adjust table value for CDS- Subtract 7 degrees.

NOTE: Enter table with Altitude above PI.

NOTE: For FLIR values subtract table value from 90 degrees.

Objective Area Planning (Con’t)

WINDOW SIGHT ANGLES
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AIRSPEED ADJUSTMENT DISTANCE TO MIN SLOWDOWN DISTANCE

	DIFF +/- FROM 210 KIAS
	10
	20
	30
	40

	DISTANCE ADJUSTMENT
	0.3
	0.5
	0.8
	1.0


DISTANCE PER AIRSPEED (1 MIN / 30 SEC)

	GS
	110
	120
	125
	130
	135
	140
	145
	150
	155

	30 SEC
	1.0
	1.0
	1.1
	1.1
	1.2
	1.2
	1.3
	1.3
	1.3

	1 MIN
	1.9
	2.0
	2.1
	2.2
	2.3
	2.4
	2.5
	2.5
	2.6


Objective Area Planning (Con’t)
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#2:  Vehicle-mounted multi-tube version exists, known as HN-5C

* The SA-N-3 is not a modified land based SAM. See "towed/Missile" Matrix.

SA-N-10SA-16

SA-N-5SA-7 SA-N-8SA-14



SA-N-4SA-8 SA-N-7SA-11

SOVIET NAVAL vs GROUND SAM BREAKOUT

SA-N-1SA-3/GOA SA-N-6SA-10 SA-N-9SA-15

SA-5 GAMMON SA-10 GRUMBLE SA-14 GREMLIN SA-19 GRENDAL

SA-4 GANEF SA-9 GASKIN SA-13 GOPHER SA-18 GROUSE

SA-3 GOA SA-8 GECKO SA-12B GIANT SA-17 GRIZZLY

SA-2 GUIDELINE SA-7 GRAIL SA-12A GLADIATORSA-16 GIMLET

    range information for the gunner.

SOVIET SAMs vs. NATO CODENAMES

SA-1 (Out of Service)SA-6 GAINFUL SA-11 GADFLY SA-15 GAUNTLET

#3:  A thermal night and IFF interrogator are under development.

$4:  A clip-on night sight is available from the manufacturer.

#5:  Has better operator optics, to include thermal night sight. Can also

    be augmented by a vehicle-mounted radar to provide bearing, elevation, and 

Opt w/Nite Vision

Active Radar Homing

Barrel

Beam Rider(Laser)

Command

Infrared

Max Effective Rnge

Max Vertical Range

Optical Tracking

Fusing

Proximity Fused

Radar Tracking

Rounds per minute

System and Country Altitude Control Guidance

CNT

BLOWPIPE (UK) 33-8200 CMD CNT/PRX

ANZQ (LANCE) (PK) #1 OPT IR

CNT

JAVELIN (UK) 30-9800 CMD

HN-5A (CH) #2 160-7500 IR

RBS-70 (SW) 0-13200 BR

MISTRAL (FR) 50-14700 IR

PRX

REDEYE (US) 0-12540 IR CNT

RBS-90 (SW) #5 0-13200 BR

IR SAKR (EG) 160-7800

      Uses same missile, but mount incorporates a thermal night sight.

#1:  Probable SA-7 characteristics. Seeker is a HN-5 copy

SA-7 (UR) 60-14700 OPT IR

OPT IR SA-14 (UR) 30-17900

SA-16 (UR) 30-19600 OPT IR

SAM & AAA WEAPONS

MAN PORTABLE SAMs

* Range in Nautical Miles *

* Altitude in Feet *

Self Destruct Alt.

Track via Missile

Semiactive Radar 

Homing Contact

Electro-Optical 

Contrasting

Grnd Aided Seeker

CNT

STINGER-BAS (US) 0-11400 OPT IR CNT

OPT IR SA-18 (UR) 33-11480

0-12400 OPT IR

CNT/PRX

CNT/PRX

CNT/PRX

CNT

CNT

CNT

CNT

CNT STINGER-POST (US)

OPT

OPT

OPT

OPT

OPT

OPT

OPT

OPT


Objective Area Planning (Con’t)

SCA BRIEFING GUIDE
1.  Field / LZ   

2.  TDZE

3.  Authentication / Markings

4.  Route to Final / Go Around Pattern / Altitude

5.  MSA / ESA

6.  Altimeter Setting

7.  Final Approach:  
Course




Altitude




Hazards/Obstacles

8.  Slow to Threshold Speed (NM to TDZ)

9.  RN - FLIR usage and update coordination (Pilot/LN)

10.  Glideslope

11.  Descent Point (NM to TDZ) 

12.  Descent Rate

13.  Glideslope 1/2 NM Points:  MSL / AGL

14.  Minimum Descent Altitude:  HAT / MSL

15.  Missed Approach Point

16.  Missed Approach Procedures

17.  Crew Duties:

GLIDESLOPE PLANNING CHART (HAT) ALTITUDE

	NM

GS
	0.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0

	2.0
	106
	212
	318
	424
	530
	636
	742
	848

	2.5
	133
	266
	399
	532
	665
	798
	931
	1064

	2.83
	150
	300
	450
	600
	750
	900
	1050
	1200

	3.0
	159
	318
	477
	636
	795
	954
	1133
	1272

	3.5
	186
	372
	558
	744
	930
	1116
	1302
	1488

	4.0
	212
	424
	636
	848
	1060
	1272
	1484
	1696

	4.5
	239
	478
	717
	956
	1195
	1434
	1673
	1912

	5.0
	265
	530
	795
	1080
	1325
	1590
	1855
	2120


Example: Glideslope 2.0, Distance 1.0 NM = 209 feet plus Landing Zone Elevation = MSL

MSL minus 1.0 NM spot terrain = Altitude AGL

Objective Area Planning (Con’t)

DESCENT RATE (PER MINUTE) CHART

	Gnd SP 

Gld SL
	105
	110
	115
	120
	125
	130
	135
	140

	2.0
	366
	383
	401
	418
	435
	453
	470
	488

	2.5
	459
	480
	502
	524
	546
	568
	590
	611

	2.83
	518
	543
	567
	592
	617
	641
	666
	691

	3.0
	550
	576
	602
	628
	654
	680
	707
	733

	3.5
	641
	671
	701
	732
	762
	793
	824
	854

	4.0
	733
	768
	803
	838
	873
	908
	943
	978

	4.5
	824
	863
	903
	942
	981
	1020
	1060
	1099

	5.0
	917
	961
	1004
	1048
	1092
	1135
	1179
	1223


DESCENT RATE FORMULA



1.  MB-4
Glideslope
      =
  
(FT per NM)




57.3



  60

2.  MB-4
Glideslope 

= 
(FT per Min)



(Drift window)

 
Groundspeed

START DESCENT POINT FORMULA



1.  MB-4
Feet per NM
=
   Low Level AGL



      1.0


(Start Descent Point)

Objective Area Planning (Con’t)

HAR Emergency Procedures

NO VISUAL CONTACT

Visual contact not established by 1 NM, but

Electronic contact is maintained

1. Turn right 450 of track heading

2. Flaps 70%

3. Slow to refueling airspeed

4. Call “No Visual Contact”

5. After 30 seconds, turn left to track heading

and remain 1-2 NM behind

CONTACT LOST

Visual and electronic contact is lost after tanker is 

within 3 NM of receiver

1. Turn right 450 of track heading

2. Maintain refueling altitude

3. Call “ Contact Lost”

4. After 30 seconds accomplish Post Air 

Refueling Checklist

LOST VISUAL CONTACT

After tanker assumes formation lead

1.     Lead Tanker:

a. Calls “Execute” with base heading and MSA

b. Accelerate to cruise airspeed and climb to MSA

2. Spare Tanker:

a. Turns right 450
b. Accelerate to cruise airspeed and climb to MSA + 1000 ft
ALDIS LIGHT SIGNALS

TANKER ----------------------------RECEIVER

(*) Green ----------------------- clear to contact/crossover

(*) White ----------------------- go to observation position

(**) White ---------------------- crossover to other hose

(*) Amber ----------------------- prepare to turn

(**) Amber --------------------- unable to refuel, wait for spare

(********) Red ---------------- breakaway

RECEIVER ------------------------- TANKER
(*) White ------------------------ reset reel response

(********) White -------------- require more fuel than planned

(********) Red ----------------- breakaway

Objective Area Planning (Con’t)

AIR REFUELING TIMING

TROMBONE

1.  Enter ARCT time (20:00)

2.  Enter time to be abeam ARIP 3:00 Min (19:57)

3.  Enter actual time at ARIP (19:38)

4.  Compute time to turn to arrive abeam ARIP.


a.  Subtract step 3 from step 2 (19:57 - 19:38 = 19 min)


b.  Subtract one minute for 180 degree turn (19 - 01 = 18 min)


c.  Divide number of minutes by two (18 / 2 = 09 min)


d.  Add number of minutes to actual time at ARIP (19:38 + 09 


     = 19:47)

5.  Hack watch over IP (19:38)

6.  Turn towards ARIP at time computed in step 4.d.

[image: image32.png]


Note:  Adjust for groundspeed variations or adjust airspeed to match groundspeed (outbound GS= inbound GS).

Search and Rescue

SCNS TIPS for Delivery Patterns

1. Mark the target as the aircraft flies overhead.

2. Designate the new markpoint as target waypoint (Ex. Waypoint 60)

a. Load final course into LZ information

(1) Upwind drops final course = Wind direction minus 90 degrees

(2) Downwind drops final course = Wind direction plus 90 degree

(3) LZ data: HAT/HAA = 300 day/500 night, LZ ELEV = 10, MAG COURSE = Reciprocal of run-in heading, DIST TO MAP = 3.0, MAP = 0.0, GLS = 3.0

3. Create a waypoint (Ex. Waypoint 59), designate as IP

a.  Update IP offset bearing and range (ex. 270/005)

(1) Insure bearing is the reciprocal of the run-in course, range of 5 NM to 10 NM

4. Re-sequence IP to LZ (ex. 59 to 60)

Note- for MA-1/2 Kit drops using SCNS (No Smokes) drop kit when ETE to target reads 5 seconds.

MA-1 CONTENTS

5 Bundles

1. & 5.: 6-7 Man raft with sea anchor

2. & 4.: Life Support Equipment (Distillation kit, 2 blankets, tarp, signal mirror, etc.)

3.: Medical equipment

MA-2 CONTENTS

5 Bundles

1. & 5.: 20 Man raft with sea anchor

2. & 4.: Life Support Equipment (Distillation kit, 2 blankets, tarp, signal mirror, etc.)

3.: Medical equipment

PARABUNDLE 

It could be any equipment needed by the survivor. For instance, Bundle 2 or 4 with the life support equipment because it has a radio if no radio contact with survivor. Normally, dropped with a G-8 Chute which supports equipment weighing 7 to 100 pounds.

Search and Rescue (Con’t)

SWEEP WIDTH

SRU: Search Rescue Unit that can consist of an aircraft, boat, helicopter, dogsled team, etc.

[image: image33.png]


SWEEP WIDTH: Sweep width is the distance on both sides of the SRU where the probability of detecting a target outside of the sweep width is equal to the probability of missing a target inside that distance. It is a measure of detection capability based on target characteristics, weather, and other factors. Sweep width is less than twice the maximum detection range, which is the farthest range at which the target can be detected. See below:

Factors affecting sweep width are: 

1. Target characteristics


2. Meteorological Visibility

3. Terrain/Sea Conditions

4. Cloud Cover

5. Search Altitude


6. Search Speed

7. Visual Distress Signaling

Search and Rescue (Con’t)

	PARACHUTE DRIFT DISTANCE (ZERO GLIDE RATIO)

(DISTANCE IN MILES OF LANDING POSITIONS DOWNWIND FROM POSITION OF PARACHUTE OPENING)

	PARACHUTEOPENING HEIGHT
	WNDS IN KNOTS

	
	10
	20
	30
	40
	50
	60

	30,000 FT (9000M)
	3.7
	7.4
	11.1
	14.7
	18.4
	22.1

	20,000FT (6000M)
	2.7
	5.3
	8.0
	10.7
	13.3
	16.0

	14,000 FT (4300M)
	1.9
	3.8
	5.7
	7.7
	9.5
	11.4

	10,000 FT (3050M)
	1.4
	2.8
	4.2
	5.7
	7.0
	8.3

	8,000 FT (2400M)
	1.2
	2.3
	3.5
	4.6
	5.8
	6.9

	6,000 FT (1800M)
	0.9
	1.7
	2.6
	3.5
	4.4
	5.2

	4,000 FT (1200M)
	0.6
	1.2
	1.8
	2.4
	3.0
	3.5

	2,000 FT (600M)
	0.3
	0.6
	0.9
	1.2
	1.5
	1.8


Search and Rescue (Con’t)
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SECTOR SEARCH

NOTE: ALL TURNS TO THE RIGHT
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NOTE: ALL TURNS TO THE RIGHT

	START
	SIGHTINGS

	TIME (Z)
	
	MARK POINT
	

	LAT
	
	MARK POINT
	

	LONG
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	IAS 
	
	MARK POINT
	

	ALTITUDE
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Search and Rescue (Con’t)

NOTE: TURNS TO THE RIGHT OR LEFT DEPENDING ON ENTRY

	START
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	MARK POINT
	

	LONG
	
	MARK POINT
	

	IAS 
	
	MARK POINT
	

	ALTITUDE
	
	MARK POINT
	

	TRACK SPACING
	
	MARK POINT
	

	INITIAL HEADING
	
	MARK POINT
	

	TURN TYPE
	
	MARK POINT
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NOTE: ALL TURNS TO THE RIGHT

	START
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	TIME (Z)
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	ALTITUDE
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	TRACK SPACING
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[image: image38.wmf]
Search and Rescue (Con’t)

Navigator Assisted MA-1/2 Kit Drops

500 Foot AGL
(CARP= 20 yards RIGHT/ 350 yards SHORT)
Release Kit 5 Seconds short of Target crosswind.

    Sight Angle= 65 

FLIR/IDS ANGLE
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Band

Frequency Range

ELF

Extremely Low Freq

Below 3kHz

VLF

Very Low Freq

3 - 30 kHz

LF

Low Freq

30 - 300 kHz

MF

Medium Freq

300 kHz - 3 MHz

HF

High Freq

3 - 30 MHz

VHF

Very High Freq

30 - 300 MHz

UHF

Ultra High Freq

300 MHz - 3 GHz

SHF

Super High Freq

3 - 30 GHz

EHF

Extremely High Freq

Above 30 GHz

Common Band/Freq (MHz)

A

0 - 250

I

100 - 150

B

250 - 500

G

150 - 225

C

500 - 1,000

P

225 - 390

D

1,000 - 2,000

L

390 - 1,550

E

2,000 - 3,000

S

1,550 - 3,900

F

3,000 - 4,000

C

3,900 - 6,200

G

4,000 - 6,000

X

6,200 - 10,900

H

6,000 - 8,000

K

10,900 - 36,000

I

8,000-10,000

Q

36,000 - 46,000

J

10,000 - 20,000

V

46,000 - 56,000

K

20,000 - 40,000

L

40,000 - 60,000

M

60,000 - 100,000

Tri-Service Band/Freq (MHz)

FREQUENCY BAND DESIGNATIONS/ FREQUENCY OF

AIRCRAFT EMITTERS

SYSTEM

FREQUENCY

UNDERWATER BEACON

 37.5 +/- 1.0 MHz

HF

2 - 29.999 MHz

VHF/FM

30 - 87.975 MHz

VHF/AM

108 - 151.975 MHz

UHF

225 - 399.975 MHz

ELT

121.5, 243.0 MHz

PRC-112

225.0 - 299.9 MHz

PRC-90

282.8, 243.0 MHz

TACAN

1.025 - 1.150 GHz

IFF

1.090 GHz

RADALT

4.2 - 4.4 GHz

RADAR BEACON

9.375 GHz RCV

9.310 GHz TRANS

X-BAND RADAR

9.18 - 9.54 

GHz

(APN-59E)

Ku-BAND RADAR

16.270 - 16.575

GHz


300 Foot AGL

(CARP= 20 yards RIGHT/ 275 yards SHORT)
Release Kit 4 Seconds short of Target crosswind

   Sight Angle= 70

FLIR/IDS ANGLE
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5.1

5.5

25

86.4

4.3

3.9

5

27

13

34

135

13.5

6

3.8

56/82

17.4

47/63

4.3

4.3

6.2

33

MER RPM TracerBurst SDA

0.9 80 RED N/A n/a

1.1 150 RED N/A n/a

3.8 200 RED White11500

3.8 200 RED White11500

2.2 150 RED White 9800

4.2 150 RED White11500

4.2 80 RED Gray 14500

6.6 85 RED Gray 24300

6.6 50 RED Gray 24300

8.2 20 N/A BlackAdjust

11.5 15 N/A BlackAdjust

14.6 12 N/A BlackAdjust

TOWED/MOBILE SAMs

* Range in Nautical Miles *

* Altitude in Feet *

FUSING

Chaparral (US)

Crotale (FR)

I-HAWK (US)

System & Country ALTITUDE CONTROL GUIDANCE

Patriot (US)

Rapier (UK)

Roland II (FR/GM)

Roland III (FR/GM)

SA-2 (UR)

SA-3 (UR)

SA-4 (UR)

SA-5 (UR)

SA-6 (UR)

SA-8 (UR)

SA-10 A/B/C (UR)

RDR/OPT

RDR

RDR

RDR/OPT

RDR/OPT

OPT

RDR

SA-11 (UR)

SA-12 A/B (UR)

SA-13 (UR)

SA-15 (UR)

SA-19 (UR)

SA-9 (UR)

SA-N-3 (UR)

50-9800

49-18000

195-79000

195-79000

50-9800

0-18150

0-19800

290-90000

150-60400

300-89100

1000-99400

260-36300

30-39000

50-16500

82-99000

50-72600

825-100000

30-31600

33-19800

Low Alt

Low-High

OPT

RDR/OPT

RDR

RDR

RDR/OPT+

RDR/OPT

RDR/OPT

RDR/OPT

RDR

RDR

RDR/OPT

RDR/OPT

RDR/OPT

RDR

IR

CMD

SAR

TVM

CMD

CMD

CMD

CMD

CMD

CMD/SAR

SAR

SAR

CMD

EOC

CMD/GAS

SAR

GAI/SAR

IR/EOC

CMD

CMD

CMD

CNT/PRX

CNT/PRX

CNT/PRX

CNT/PRX

CNT

CNT/PRX

CNT/PRX

CNT/PRX

CNT/PRX

CNT/PRX

CNT/PRX

CNT/PRX

CNT/PRX

CNT

CNT/PRX

CNT/PRX

PRX

CNT

PRX

CNT/PRX

CNT/PRX

COMBINED SAM/AAA SYSTEMS

System & Country SAM/AAA Arrangement MOUNT CONTROL

2S6 (UR)

LANCE (PK)

SAKR (EG)

SKYGUARD (IT)

8 SA-19 / 2 X 2-BBL 30 MM

4 ANZA / 2 X 1-BBL 23 MM

6 SAKR / 2 X 2-BBL 35 MM

8 ASPIDE* / 2 X 2-BBL 35 MM

APC

APC

APC

TOWED

OPT/RDR

OPT/RDR

RDR/OPT

OPT/RDR

18,000

16,400

NOTE:  Two versions exist: the SKYGUARD/SPARROW and ASIDE. The first uses the US 

aim-7; the second uses the ASPIDE AAM (most common version).  The ASPIDE is basically 

SYSTEM MVA Control

COMMUNIST AAA SYSTEMS

* Range in Nautical Miles *

* Altitude in Feet *

OPT

OPT

23MM (ZPU-23-2)

23MM (ZSU-23-4)

SDA

SDA

OPT

OPT/RDR

12.7 MM (HMG)

14.5 (ZU-1/2/4)

30MM (2S6)

30MM (M-53/59)

37MM (M-39)

57MM (S-60)

57MM (ZPU-57-2)

85MM (KS-18)

100MM (KS-19)

130MM (KS-130)

SDA

SDA

SDA

SDA

SDA

38,100

48,000

68,000

OPT/RDR

OPT

OPT

OPT/RDR

OPT

RDR

RDR

OPT/RDR
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0.8

1.2

1.2

1.6

1.6

1.6

1.9

2.1

2.7

Mach

2.1

2.4

2.8

1.7

2.3

2.4

1.6

2.1

2.2

0.8

2

2.3

2.2

2.2

2.2

0.8

0.8

0.9

0.6

1.3

2.3

2.5

2.5

2

1.8 AIM-7/9/123

NOTES:  1. Gun column lists only internal guns; not possilbe gun pods

        2. Missile column lists standard missile compliment; aircraft can be adapted for others

AIM-7/9/54/120

AIM-7/9/120

AIM-7/9/121

AIM-7/9/122

AIM-9

AIM-9

AIM-9

AIM-9

R550/R-530

R550/Super 530

R550/Super 531

AIM-9

AA-2/8

AA-2/7/8

AA-6/7/8

AA-2/8

20MM

20MM

AA-8/10/11

AA-6/8/9

AA-2

AA-2

AA-8/10/11

AA-2/8

AA-8/10/11

Python

20MM

20MM

20MM

20MM

20MM

NONE

NONE

30MM

30MM

30MM

30MM

30MM

23MM

30MM

30MM

30MM

23MM

30MM

30MM

30MM

APG-68

APG-65

APQ-153

AWG-9

APG-63

APG-70

APN-153

APQ-148

NINE

NONE

EL/M-2001B

CYRANO II

CYRANO IV

RDI

HIGH FIX

N/A

NONE

SLOTBACK II

575

JAYBIRD

HIGH LARK

HIGH LARK

NONE

SLOTBACK I

FLASHDANCE

HIGH FIX

800

950

500

N/A

500

878

360

540

240

210

700

300

810

F-16 FALCON

F/A-18 HORNET

450

910

185

370

640

300

350

420

F--5 TIGER II

F-14 TOMCAT

F-15C/D EAGLE

F-15E STRIKE EAGLE

A-4 SKYHAWK

A-6 INTRUDER

AV-8 HARRIER

A-10 THUNDERBOLT

KFIR

MIRAGE III

MIRAGE F-1

MIRAGE 2000

SU-17/20/22 FITTER

SU-24 FENCER

SU-25 FROGFOOT

SU-27 FLANKER

MIG-27 FLOGGER

MIG-29 FULCRUM

MIG-31 FOXHOUND

SU-7 FITTER

MIG-21 FISHBED 23MM

MIG-23 FLOGGER

MIG-25 FOXBAT

220

280

675

23MM

NONE

13,000

40MM (Bofors) 14,700

2

1/2 300

*RPM is the rate per barrel, unless GATLING. P = practical; All others are cyclic.

FIGHTER AIRCRAFT & AIR ORDINANCE



150P

1000-3000

600-900

550

800

5000

800

600 2

#BBL

1/4

6

1/2/3

GATLING

CANNON

1/2

7

2 30MM (Arrow) 9,800

9,800

25MM (Oerlikon) 9,800

SYSTEM Radius



*Combat Radius in Nautical Miles*



Radar Guns Missiles

CANNON

CANNON

30MM (AMX) 11,400

35MM (Oerlikon)

CANNON

CANNON

CANNON

20MM (Various) 6,500

25MM (Oerlikon)

CANNON

GATLING 20MM (Vulcan) 4,000

.50 Cal (various) 3,200

TYPE

WESTERN AAA SYSTEMS

* Range in Nautical Miles *

* Altitude in Feet *

SYSTEM MEA *RPM














-20 Degrees Down






-  5 Degrees Left
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#2:

#3:

#4:

#5:

#6:

#7:

#8:

#9:

#10: Based on AIM-9 technology; believed comparable to AIM-9L.

Probable mix of AA-2/ATOLL & AIM-9G technology

Probable MATRA R-550 Magic technology

Based on AIM-7E with improved seeker & ECCM; interchangeable with 

AIM-7E on aircraft listed.

DARTER is the KUKRI follow-on with improved seeker, range, and IRCM.

CHING-KUO

KFIR, US & MIRAGE ACFT

KFIR, US & MIRAGE ACFT

F-4, TORNADO, VIGGEN

F-5 & CHING-KUO

Both IR & SAR versions of these missiles exist.

An AA-10 "long-burn" version of the SAR missiles exists; MER 19 NM.

Based on AIM-7. Good low-level & ECCM (HOJ)

Designed to conform to AIM-9 & MAGIC interfaces.

MIRAGE III, F-5 & AMX

MIG-17/19/21

MIG-17/19/21

MIG-17/19/21

MIRAGE III, 2000 & F-1

MIRAGE III, 5, 2000 & F-1

MIRAGE III & F-1

MIRAGE III & F-1

F-104

MIRAGE III & F-1

MIRAGE III & F-1

MIRAGE III & F-1

F-14/15/16/18

F-5/14/15/16/18,  A-10

F-14

F-14/15/16/18

MIG-19/21/23, SU-20/22

MIG-25/31

MIG-23

MIG-21/23, SU-15

MIG-31

MIG-29, SU-27

MIG-29, SU-27

SAR

IR

IR

SAR

IR

IR

IR

IR

IR

SAR

SAR

IR

IR

SAR

IR

IR

IR/SAR

SAR

IR

SAR-ARH

CMD-ARH

IR/SAR

IR/SAR

IR/SAR

IR

SAR

IR/SAR

IR

21.6

4.2

1.6

21.6

2.7

2.7

1.7

1.7

1.7

21.6

13.5

1.6

2.7

24.0

2.7

2.0

11/11

24.0

1.1/4.3

60.0

35.0

1.7/4.3

16.2

10.8

2.7

12.0

13.5

4.3

SKY SWORD 2 (TW)

PYTHON III (IS)

SHAFRIR MK2 (IS)

SKY FLASH (UK) #9

SKY SWORD 1 (TW) #10

PIRANHA MAA-1 (BZ)

PL-2 (CH) #6

PL-5 (CH) #7

PL-7 (CH) #8

MATRA SUPER 530D (FR) #5

MATRA SUPER 530 F (FR) #5

MATRA R-550 MAGIC 1 (FR)

MATRA R-550 MAGIC 2 (FR)

AIR-TO-AIR MISSILES

*Range in Nautical Miles*

MISSILE (COUNTRY) MER GUIDANCE

"D" is the follow-on to the "F"; both are SAR follow-on to R-530

Probable mix of AA-2/ATOLL & AIM-9B technology

COMPATIBLE AIRCRAFT

AA-2 ATOLL (UR) #1

AA-6 ACRID (UR) #1

AA-7 APEX (UR) #1

AA-8 APHID (UR)

AA-9 AMOS (UR)

AA-10 ALAMO (UR) #1 & 2

AA-11 ARCHER (UR)

AIM-7 SPARROW (US)

AIM-9 SIDEWINDER (US)

AIM-54 PHOENIX (US)

AIM-120 AMRAAM (US)

MATRA R-530 (FR) #1 & 5

ASPIDE (IT) #3

DARTER (SF) #4

KUKRI V3 (SF) #4



Search and Rescue (Con’t)

Navigator Assisted MA-1/2 Kit Drops


Step 1: As the aircraft flies over the target on the initial pass, the navigator will mark this position and store it. The wind (e.g. 180/15) should be noted and recorded at this time. The SCNS will allow the navigator to direct the pilot perpendicular to the wind on the final run-in. Upwind drop final course= Wind -90 degrees. (SCNS= Wind+ 90 for IP setup) Downwind drop final course= Wind + 90 degrees. (SCNS = Wind - 90 for IP setup)

Step 2: Go to the plan page. Make a dummy waypoint (e.g. 49) using Mark point of target and define as a IP using range and bearing. Use bearing reciprocal of the desired run-in heading (e.g. 090 for downwind IP, 270 for upwind IP) and a range of 5 to 10 NM and verify. The pilot must confirm the final run-in heading before the navigator can load the bearing.

Step 3: Now go to next waypoint and make this waypoint (e.g. 50) the target, which is your saved mark point. Go to mode control and lock SCNS manually from waypoint 49 to 50. Insert these waypoints on Modify sequence page if these are newly added waypoints.

Note: Keep in mind that the target will drift. This is basically a visual maneuver: the navigation systems are used as a backup. The pilot should make every attempt to keep the target in sight.

Step 4: The pilot will use the system to help maintain situational awareness and line up on the target for the delivery pass. During the run-in, the pilot will offset upwind or downwind as necessary.

Note: For a SCNS assisted drop at 500 feet AGL drop kit 5 seconds from target; at 300 feet AGL drop kit 4 seconds from target.

REFERENCE: AFI 11 2-MC130 Vol. 3, Chapter 20.10.1.5 & AFI 11 2-HC130 Vol. 3, Chapter 17.10.6.2

Search and Rescue (Con’t)














Search and Rescue (Con’t)


Search and Rescue (Con’t)











Search and Rescue (Con’t)













Search and Rescue (Con’t)





Search and Rescue (Con’t)










ALTITUDES



Search and Rescue (Con’t)

International Distress/SAR Frequencies

	FREQUENCY
	SERVICE
	FUNCTION

	500 KHz

2182 KHz
	Aeronautical & Maritime Mobile Distress
	Distress

	8364 KHz
	Lifeboat, Liferaft and Survival Craft Stations
	Search and Rescue

	121.5 MHz
	International Voice Aeronautical
	Emergency & Safety

	156.8 MHz
	International Voice Distress, Maritime
	Call, Reply, & Safety

	243.0 MHz

282.8 MHz
	Military Aeronautical

(See Note Below)
	Emergency & Survival

	406 MHz
	Mobile-Satellite
	Search & Rescue

	27.065 KHz
	Citizens Band Channel 9
	Emergency

	138.78 MHz
	US Military Voice On-Scene
	Search & Rescue

	123.1 MHz

3.023KHz

5.680 KHz
	International Voice On-Scene/CW SAR On-Scene
	Search & Rescue


NOTE: 243.0 is primary voice & beacon freq.; 282.8 is alternate voice.

	MARS LISTINGS

	Primary Contact Freq: 13.927 KHz
	Secondary Frequency: 4.557 KHz

	ALL CALL is ANY MARS, ANY MARS


Formation

BRIEF

Requirements are in 11-2MC-130V3, Attach 4 (Mission Planning Guide)

Where/when to Start & Stop radio silence

Times - 
Stations/ Form Check-in: T/O – 35 min

Start: T/O – 30 min

Taxi: T/O – 20 min

LIGHT SIGNALS

Echelon – out PT Door
Trail – Tail (nav lights)
HAR – Right scanner window

	FLASH (ES)
	FORM 
	HAR
	WING TO LEAD

	1
	I assume lead
	Fuel Flowing
	

	2
	#2 assumes lead
	Unable to refuel
	Nav problem

	3
	#3 assumes lead
	
	Power problem

	4
	Go to trail
	
	Aborting

	5
	Crossover/ echelon
	
	

	6
	IMC trail
	
	


TAXI

Min taxi interval = 1 aircraft length, usually use 2

No offset, just see nose gear under belly, tip of horizontal stab touch inside edge of OB engines

LIGHTING

Echelon/ close trail, only last plane has lights on

Lead turns top rotating beacon/strobe off 1 min prior to turning ext lights off. LE lights up 1 min prior to lights back up.

LINEUP

Center of your half, 2 beaver tail lights merge – or – 

Feed-up, take RWY in sequence, start T/O roll same loc as lead

TAKEOFF

Power to flight idle T/O – 5 sec

Brake release = 15 sec spacing

Join-up RIGHT echelon unless OTW briefed, Lead 180 KIAS, 970 TIT until join-up

Formation (Con’t)

CLOSE-TRAIL (Mountains)

200-500’ horizontal spacing – belly to tail

200’ - 
Split fuselage w/ vertical stab






Horizontal stab touching inside of OB engine 



50% exhaust pipes visible (1/2 donut on NVG’s)

500’ - 
Horizontal stab touching inside of ext tank

EXTENDED TRAIL (threat)

Same 500’ except can be anywhere behind lead’s 3-9 line

ECHELON (join-up, AR, recovery)

Normally RIGHT side, same alt, nose to tail and wingtip clearance

All turns away from 2

AR pod aft end should just touch front end of tank

Should see bottom of scanner window

Climbs > 500’ use 970 TIT max, adjust pitch for speed

Descents >500’ use 5000 in-lbs min

No. 2 increases airspeed 10 kts for lead change, move R/L for wingtip clearance

CROSSOVER

1. Drop back

2. Climb up

3. Heading change

4. Power up to stop

5. Drop down

6. Forward into position

Formation (Con’t)

WX PEN


IMC TRAIL 

MSA w/in corridor, ESA outside


1 NM in trail, use Air to Air TACAN and radar


500’ Alt sep (#2 = base alt + 500’, etc…)


Lead transmit heading, altitude, speed changes


20˚ bank


Climbs < 2500’ @ enroute airspeed, 970 TIT - OTW use –1

              airspeed


Descents – use enroute airspeed and 1000 fpm

PREPLANNED


Lead enroute airspeed +20 kts & base altitude (1000 fpm to get 

               there if necessary)


#2 enroute airspeed & base altitude + 500’


#3 enroute airspeed –20 kts & base altitude + 500’


Hold for 3 min then resume enroute airspeed, should have 

              established 1 NM separation

INADVERTENT


Designed for 3-ship or less


Wing loses lead:

1. “CS, IMC BREAK” x3 on primary

2. Immediately initiate climbing turn

3. Lead: “CS, hdg, alt (MSA/ESA)”
4. All aircraft turn Nav lights to bright, Modes 1 & 3 to normal (permissive environment)

5. Lead: 1010 TIT, climb @ 180 KIAS to base alt or until encountering VMC and maintain 180 KIAS.

6. #2: RIGHT turn >10˚, 1010 TIT, climb @ 170 KIAS to base alt + 500’ or until encountering VMC then maintain 180 KIAS.  Resume original heading after 30 sec.

7. #3: LEFT turn >10˚, 1010 TIT, climb @ 160 KIAS to base alt + 1000’ or until encountering VMC then maintain 180 KIAS.  Resume original heading after 30 sec.

Formation (Con’t)

HAR

Start slowdown 2 mi in trail, flaps on speed, or 1.5 mi for PA SL – 3000’

Lead slows, spare 500 – 2000’ RIGHT and slightly behind, configures at same time as lead

Spare turns anti-collision lighting on when lead turns off


2 retracts hoses when lead gives signal fuel is flowing, OTW signals spare & receivers and lead accelerates, climbs to 500’ when clear, and turns to rejoin to the spare position.

___________________________________________________________________

OR


#1

After fuel’s flowing,






Spare retracts hoses &






Moves to #1 spare position




#2

No visual contact or contact lost: spare stays with lead.

Spare loses sight of lead: 10˚ RIGHT and same steps as before

After rendezvous, receiver calls “lost visual contact”: Lead transmits “ Execute, base heading, MSA.”  then goes to base hdg, MSA, and cruise speed.  Spare turns RIGHT 10˚ and climbs to MSA + 500’.

Formation (Con’t)

RECOVERY

200 KIAS trail or echelon

OVERHEAD
1500A/ Traffic Pattern Altitude (higher)

Break at approach end, 45˚ bank, throttles toward flight idle

Level turn to Downwind, 150 KIAS, Before Landing Checklist


Complete 300’, ¼ nm


DOWNWIND


1000A/ Traffic Pattern Altitude (higher)


Break ½ nm past approach end, 45˚ bank, flight idle, configure, 

              Before Landing checklist


Level turn until 140 KIAS/ Approach (higher)


Complete 300’, ¼ nm

LANDING

Centerline, 50% flaps

Min 15 sec interval, normal (desired) 20 sec

Ground Idle @ 3000’ remaining

Brakes & Reverse @ 2000’

Systems

ACRONYMS

	#1 INST TRANSFORMER

	F uel pressure indicator

	E mergency brake hydraulic indicator

	B ooster hydraulic indicator

	3 & 4 Engine & Gearbox oil press indicators

	ENGINE OUT

	Ö Engine Shutdown Ö-List

	Ö Before Landing Ö-List

	T rim

	A irspeeds (App,Vmca,3eng Climb)

	S imultaneous Radio Back-up

	R eversing

	GO Around

	2 ENGINES OUT

	C B (For Hi-Rudder Boost)

	B leed Air Off

	C onfiguration

	H ydraulics

	E lectrics

	W eight (120,000 lbs Critical)

	FIRE HANDLE ACTIONS

	B leed air valve closes

	E xt agent control valves pos

	E xt agent discharge switch arms

	F uel SO valves (fuel cont & firewall) close

	 

	S tart control circuit de-energized

	H yd shutoff valve (firewall) closes

	O il shutoff valve closes (engine)

	P rop rec fx signal & elec energ fx solenoid


Systems

ACRONYMS

	AUX PUMP

	C argo dor

	R amp

	E mergency nose gear extension

	E mergency brakes

	P ressure (Util) on gnd (gnd test valve)

	LOSS OF ESS AC ACTIONS

	M ech Govern (all 4)

	G enerator #2 off

	A nti-skid off

	V G (no INS) ADI

	I nverters on

	REDUCE LOAD, CB's reset - no reset?

	                                Isolate ess ac bus

	F uel boost #2 off

	A ux boost pump off

	T ransformer rectifier for #2 (CB's)

	A utopilot

	S uction boost

	S ynchrophaser

	BATTERY BUS

	F ire Extinguishing Agent

	A C Ext Pwr switch solenoid

	A larm Bells

	J ump lights

	I solated DC bus on battery light

	V oltmeter

	E LT

	E mergency depressurization

	E mergency exit light ext

	S ke Battery


Systems

ACRONYMS

	CONSERVE BATTERY

	C P Floods Off

	U HF #1 Off

	V oltmeter not in Battery

	I  sol Bus on Battery Light Off

	I  nterphone (minimize)

	C P Pitot Off

	ISOLATED DC BUS

	P itot Heat (CP & Nav)

	I nterphone

	C P Inverter

	A TM Start Control (H Model)

	B us Tie Switch

	U HF #1 Manual

	G TC Start Control (E Model)

	T D Relay

	RIGHT HAND LOCKS

	C heck

	N ormal

	E mergency

	L oad

	LEFT HAND LOCKS

	S towed

	O perational

	A ft Restraint Release

	S imultaneous Release

	REDUCTION GEAR 

	G enerator

	H ydraulic pump

	O il pump

	S tarter

	T ach generator


Systems

ACRONYMS

	ENGINE ACCESSORIES

	S peed sensitive control

	S peed sensitive valve

	O il pumps

	F uel pump

	F uel control


Systems

H/MC-130P OPS LIMITS

STARTING TIT
OIL QUANTITY




Max Normal Start
200SYMBOL 176 \f "Symbol" C

Maximum
12 gal


Max Enrichment
100SYMBOL 176 \f "Symbol" C

Minimum
4 gal


781 Write Up
830-850SYMBOL 176 \f "Symbol" C

Expansion
7.5 gal


Stop Start (1 restart)
850-965SYMBOL 176 \f "Symbol" C

Engine Low Oil Light
4 gal


Overtemp Inspection
>965SYMBOL 176 \f "Symbol" C

Prop Oil Quantity
26 qts





Prop Low Oil Light
2 qts low

ENGINE TIT

Max TIT
1083SYMBOL 176 \f "Symbol" C
OIL TEMPERATURE

Military
1047SYMBOL 176 \f "Symbol" CSYMBOL 174 \f "Symbol" 30 min

Normal
60-85SYMBOL 176 \f "Symbol" C


Take Off Pwr
1067-1083SYMBOL 176 \f "Symbol"CSYMBOL 174 \f "Symbol"5m

Maximum
85-100SYMBOL 176 \f "Symbol" C



(or 19,600 in/lbs, whichever first)

Ground
30 min


Norm Continuous
200-1010SYMBOL 176 \f "Symbol" C

Air
5 min


T/O Reduced Power
900SYMBOL 176 \f "Symbol" C

Min Allowable
40SYMBOL 176 \f "Symbol" & inc


Climb
 1010SYMBOL 176 \f "Symbol" C

Min For Start
-40SYMBOL 176 \f "Symbol" C


Normal Limiting
 1083SYMBOL 176 \f "Symbol" C



Crossover
65 deg/820 +20SYMBOL 176 \f "Symbol" C
OIL PRESSURE (PSI)




Gearbox Max Start
>250

ENGINE RPM


Eng. Max Start
100


Oil Pressure Indicator
35% 

Gearbox Normal
150-250


Low Speed GI
69-75.5%

Engine Normal
50-60


Normal GI
94-102%

Gearbox LSGI
50


Flight Idle (ground
92.5-100.5%

Engine LSGI
50


Max Reverse
96-106%

Gearbox Flux
+20


Normal RPM
98-102%

Engine Flux
+10


Allowable Flux
+0.5%

Gearbox Mission Min
130


Prop Pitchlocks At
103%



Fuel Control Limits
103.5%
GTC LIMITS

Overspeed
105% 

Starting Oil Press
3 psi


Pitchlock Operations
96-98%

Start Light Goes Out
~35%


Igniters Energized
16%

On Speed Light On
95%





Warm Up (No Load)
1 min

ENGINE TORQUE (IN-LBS)


Oil Quantity
4 qts


Oil Temp < 0SYMBOL 176 \f "Symbol" C
Minimum




Oil Temp 0-40SYMBOL 176 \f "Symbol" C
4,500
MAXIMUM WEIGHTS


Max ContinuousTorque
19,600

Max. Takeoff 
155,000 lbs.


NTS Actuation
-1,260 SYMBOL 177 \f "Symbol"600

Max. Wt. EWP
175,000 lbs.


Decouple
-6,000

Normal Landing 
130,000 lbs.


Prop Reversing (max diff)
1000

Max. Effort 
130,000 lbs.


Torque Comparison Check
200

No Flap 
120,000 lbs.

Systems (Con’t)

FUEL SYSTEMS
HYDRAULICS (AUXILIARY)



Imbalance Limits


Normal
2,900-3,300 psi


    Otbd>Inbd
500 lbs

Max
3,500 psi


    Symmetricals (Excl Aux)1000 lbs

Reservoir
6.22 gal


    Wings (Excl. Aux)
1500 lbs 


Fuel Tank Pressure

HYDRAULICS (BRAKES)

    Main
15-24 psi

Normal Brakes


    Aux/Externals
28-40 psi

    2 Appl
2,900-3200 psi


    Max Usable
60,112 lbs

    1 Appl
2,250 psi


Main Low Press Lt
<8.5 psi

Emergency Brakes


Aux/Ext Empty Lt
<23 psi

   1 Appl
2,900 psi


Fuel Dumping


    Total Left
6,200 lbs
BLEED AIR SYSTEM

    Outboards
1,600 lbs

14th Stage Temp
600SYMBOL 176 \f "Symbol" F


    Inboards
1,500 lbs

                  Press
125 psi


Assault Limits (Outboard Fuel)


Min Eng Output
70 psi


250/450 psi Struts
5,200 lbs

Min APU Output
35 psi


    285 psi Struts
4,000 lbs

Bleed Air Checks


    Max Aircraft Wt
130,000 lbs

    Eng (65-35 psi)
10 sec


    No Fuel In External Tanks


    APU(30-15 psi)
8.5 sec

HYDRAULICS (UTIL/BOOST)
 
PRESSURIZATION

Indication By
On Speed

Cabin Diff
-1.2-15.8 inHg


Normal By
30 sec

Safety Valve
-.76-15.9 inHg


Normal
2,900-3,200 psi

Normal Pressure
15.16 inHg


Max
3,500 psi

Press Cont
-1000-10,000 ft


LSGI
2,550 psi

Man Control takes........40 sec


Aileron Boost
2,050 psi

Cracked Window (both panes)


Utility Reservoir
7.0 gal

    Flt. Station
10 inHg


Booster Reservoir
2.0 gal

    Cargo Compart
0 inHg


Low Press Lt
1,000 psi


Suction Boost Lt
20 psi
THROTTLE RANGE

Rudder Boost Pressure


Ground Idle
18SYMBOL 176 \f "Symbol"

    0-15% Flap
1100-1400 psi

Flight Idle
34SYMBOL 176 \f "Symbol"

        Max
1600 psi

LSGI
9-30SYMBOL 176 \f "Symbol"

    15-100%
2900-3200 psi

Temp Limiting
0-65SYMBOL 176 \f "Symbol"

        Max
3500 psi

Temp Controlling
65-90SYMBOL 176 \f "Symbol"

Loss Sys. Press
<2500 psi


Compensator Fail
>3,450 psi
DUTY CYCLES

Relief Valve Fail
>3,950 psi
Eng
1on/1off/1on/5off/1on/30off


Suction Boost CB
11-12 amp
GTC Starter
1 on/ 4 off





    Feather
1 on/1 off/ 1on/30 off

Systems (Con’t)

ELECTRICAL SYSTEM (AC)

TAXI OPERATIONS

Voltage
110-125 V

Normal X-Wind Taxi
30 kts


Frequency
380-420 Hz

Max X-Wind Taxi
60 kts


Load Range
1-1.05

Taxi Speed w/Wt SYMBOL 163 \f "Symbol"155,000 lbs


AC Gen Rating
115/200 v/3 SYMBOL 102 \f "Symbol"

    5 kts
60SYMBOL 176 \f "Symbol" Nose Wheel


AC Gen Capacity
40 kva

    20 kts
20SYMBOL 176 \f "Symbol" Nose Wheel





Taxi Speed With Wt> 155,000

ELECTRICAL SYSTEM (DC)


    10 kts
20SYMBOL 176 \f "Symbol" Max Turn


Voltage
25-30 v/28 V

Max Tire Rotation


Battery Voltage
24 v

    Nose
139 kts


Min. for Takeoff
21 v

    Main
174 kts


Load Range
0-1.03


Min to Close Relay
18 v 
AUTOPILOT OPERATIONS

Accept Charge
.SYMBOL 179 \f "Symbol"12 v

Min Altitude
1000 ft

Bus Off Lt (Avg V)
<90 v

Max Airspeed
250 kts

Gen Out Lt (Any SYMBOL 102 \f "Symbol")
<70 v

Max Weight
155,000 lbs


# Gen to Power all buses
2

Retrim Rudder
200 kts





Altitude Hold
<300 fpm
ANTI-ICING





Prop/Spinner



    Prop/Spinner
65-90 amp 
G-LOADING

    Cycle
15 on/45 off

Sym (0 Flap)
3.0


    Max Gnd Cycles
2

Assym (0 Flap)
2.33


    Num of Ice Probes
2

Sym (Flaps)
2.0


Leading Edge


Assym (Flaps)
1.5


    Normal Range
75-200SYMBOL 176 \f "Symbol" F

Max Bank (0 Flap)
60SYMBOL 176 \f "Symbol"

    Overheat Light
>200SYMBOL 176 \f "Symbol" F

Max Bank (Flaps)
45SYMBOL 176 \f "Symbol"

    Max Gnd Time
30 sec


NESA

AIRSPEED LIMITS

    Max OAT
27SYMBOL 176 \f "Symbol" C (81SYMBOL 176 \f "Symbol" F) 

T-Storm Pen
180 kts Max


    Cold Start
<-43SYMBOL 176 \f "Symbol" C


(65 kts above poweroff stall)


    Ops
5 sec ON/10 sec OFF

Gear & Lights
165 kts


    Don't  Use Auto
<-43SYMBOL 176 \f "Symbol" C

Ramp & Door
150 kts





Door Only
185 kts

OXYGEN SYSTEM


Troop Door (moving)
150 kts


LOX Quantity
50 L

Air Deflectors
150 kts


LOX Low Light
2.5 L

Repainted Surface
250 kts


System Pressure


Recom Airstart
180 kts


    No Flow
270-455 psi

Bailout
150 kts


    Continuous
270-340 psi




Man Hours Avail
192 hrs

Systems (Con’t)

FLAP SPEEDS

SHUTDOWN CONDITIONS

10%
220 kts

1.  Engine Fire


20%
210 kts

2.  Turbine Overheat


30%
200 kts

3.  Nacelle Overheat


40%
190 kts

4.  Uncontrollable Power 


50%
180 kts

5.  Uncontrollable Rise In TIT


60%
165 kts

6.  Uncontrollable Loss Oil Press


70%
155 kts

7.  Uncontrollable Rise Oil Temp


80%
150 kts

8.  Throttle Cont. Cable Failure


90%
145 kts

9.  Certain Propeller Malfunction


100%
145 kts

10.  Unusual Vibration/Roughness





11.  Generator Failure (No Disconnects)

12. Visible Fluid Leak

EMERGENCY EQUIPMENT



First Aid Kits
23
ENGINE SHUTDOWN PROCEDURE

Fire Ext
4
1. Condition Lever - FEATHER (CP)


Oxygen Bottles
10
2. Fire Handle - PULLED (CP)


Regulators (Flt. Stat.)
6

    (for fire, nacelle overheat,


Regulators (Cargo)
13

    or visible fluid leak)


Hand Axes
2

3. Agent - DISCHARGED


Life Rafts
2

 (for fire or nacelle overheat) (CP)


Emer. Exit Lts
8


Escape Ropes
3
SMOKE & FUME ELIMINATION




1. Oxygen - ON,100% (P)

CARGO EQUIPMENT





Tiedown Ratings

3 ENGINE OPERATIONS

    Wall
5,000 lbs
SYMBOL 252 \f "Wingdings" - Emergency Checklist (ESP)


    Floor
10,000 lbs
SYMBOL 252 \f "Wingdings" - Normal Checklists (Before lndg)


    Capped
25,000 lbs
T - Trim (Neutral rudder before lndg)


    Ramp
5,000 lbs
A - Airspeeds (approach, landing)





Vmca 2eng & 3 eng. climb)


FLARE LAUNCHER SYSTEM   

S - Simultaneous transmissions


Normal Ops must have ESS Power
R - Reversing (Symm. good engines)


& Utility Hyd Press 30 seconds to 

GO - Go Around

 
ensure tubes clear (green light     



indicates successful launch)




Systems (Con’t)

Start Matrix

-No Ignition




No---16% Switch or Ignition Control CB


Fuel Flow?





Yes---“LM, when did fuel drain?”





Continuous---Ignition Relay or Drip ValveMX


Fuel Drain





After Stop Start---Bad Igniter or Spray Pattern







Try Enrichment

-No Secondary Fuel Pump Pressure Light





Yes---Bulb, CB, Pressure Switch


TIT Drop?





No---Secondary Pump or ValveMX

-Secondary Fuel Pump Pressure Light Remains On





Yes---Pressure SwitchMX


TIT Drop?





No---Pull Ignition Control CB






           Light Out---65% SwitchFLY





           Light On---Primary Pump or ValveMX
Systems (Con’t)

HAR SYSTEM

SYSTEM OPERATION

Pressure warning light 1700 psi
Reel latch release cylinder releases latch @1000 psi
Preset trail position is 81’

Tanker ready light on 5 sec after in preset trail position

Hydraulic pressure shutoff solenoid valve actuated by the hydraulic pressure control switch.  

Reel power control valve open when switch is in TRAIL.

Servo valve position assembly moved by mechanical linkage in drum assembly (jackscrew).

REEL RESPONSE CHECK

1. Emergency trail switch – EMER TRAIL:

Response test valve opens

Pressure to sensing cylinder and shifts valve piston to rewind

Tanker ready light goes out (refueling range) 76 – 56’, 

Light back on (<56’).  

2. Emergency trail switch – NORMAL:

Returns to preset trail.  If not, momentarily place reel response switch to RESET (light on 5 sec after preset trail position.)

3. Reel Response Switch – REWIND:

Rewind solenoid valve closes

Reference pressure solenoid opens pressure (servo valve piston) to rewind port of drum motor and retracts hose.  

Drogue position switch maintains power on rewind valve which prevents inadvertent release if drogue stop switch prematurely opened by hose whip then closes 1’ prior to stowed position.  

Switches close reel control valve by removing power < 400 psi in reel latch, engaged & locks drum, stowed & locked light is on.

4. Hyd pressure control switch – OFF

5. Reel pressure switch – AUTO (so guillotine switch isn’t armed)

6. Reel control power switch – OFF (secures panel)

Systems (Con’t)

NORMAL HAR PROCEDURES

ARCP – point/ coordinates tanker (T) abeam receiver (R) & assumes lead

ARCT – time “  “, T arrive @ or later, R arrive @ or earlier

ARIP – Upstream of initial rendezvous point minimum 6 NM

AREP – End of AR track

ARAP – Abort point where cannot take R any further

RENDEZVOUS


Random – VMC, T @ AR alt NLT 3 NM from R, maneuver

             to ½ nm trail & join-up


Head on offset – 


Track






   ARCT-2min
 heading






ARIP





     3 NM



     offset






        Reciprocal track heading


   ARCT-3min

Min trail may be as little as 2 nm, if turn back to track based on R position, en route timing may end abeam ARIP.  Arrive abeam ARIP 1 min earlier for HAR formation options & rendezvous.

Tanker Orbit – (hardly ever do) VMC, T slows prior to join-up

Enroute Overtaking – T approaches R from rear by Electronic/ Vis. T @ AR altitude 3 NM from R.  Maneuver to ½ NM trail & join-up

EMERGENCY EQUIPMENT

AIRCRAFT EMERGENCY EQUIPMENT

	Hand-Op Fire Extinguishers 
	4
	Fw & Aft 245, Aft LWW, Aft RPTD
	
	
	

	
	Halon or BCM, 125 +/- 50 psig.
	
	
	
	
	

	Smoke Masks
	3
	2FD, 21Cargo:  6 Fw RWW, 7Fw LWW
	
	
	

	First Aid Kits
	23
	4Fw R & L PTD
	
	
	
	

	Hand Axes 
	2
	Aft 245, Aft RPTD
	
	
	
	

	Emergency Exit Lights
	8
	Crew entrance door, 2 PTDs, 2 side EEs, 3 Overhead hatches 
	

	
	Battery operated.  Turned on by 2.5G deceleration, loss of Ess DC, and when disconnected or switched on. 

	
	
	
	
	
	
	
	
	

	Life Rafts 
	4
	Wing roots
	
	
	
	
	

	
	20-man, Each has accessory kit w/ emer radio, 4 distress signals, 5 food kits, and 1 marker light.
	

	Life raft release handles
	6
	2 FD Escape Hatch, 2 Aft RPTD, 1/wing.  
	
	

	Life vests, Anti-exposure suits
	16
	Ind. Equip bins in RWW area
	
	
	

	Flare gun
	1
	Ceiling over Nav station
	
	
	
	

	Emergency escape exits
	7
	3 overhead, 2 side exit panels, 2 chopping locations
	
	

	Ropes
	3
	One per hatch
	
	
	
	

	Rope Ladder
	1
	Center OH escape hatch, T-handle Aft RWW bulkhead.
	

	Quick Don
	4
	P, CP, N, FE
	
	
	
	
	

	Portable O2
	10
	P, CP, Aft L&R 245, over L Scanner, Fw L MG, Fw&Aft R&L PTD
	

	Converters 
	2
	Under CP, RWW
	
	
	
	

	
	25L, 2.5 min/ tank, 5L min operate. 192 man-hours @ 25K’
	
	
	

	Regulators
	19
	6 FD, 1
	
	
	
	
	


EMERGENCY EQUIPMENT

CIRCUIT BREAKERS

  Little Rock Air Force Base Is Essential MR. SEAL


Left AC


Main AC


Right AC


Radios


AC Instr & Fuel Contr
Start


Fuses



Engines


Battery Bus


Aircraft Systems


Isolated DC


Lighting


Essential DC


L      R



 M     R





 Is/


A     F    B     ESS
       S      E     A     L

Emergency Procedures

ENGINE EMERGENCIES:


Engine Fire:
Ground- 
1) All throttles- GROUND IDLE










2) ENGINE SHUTDOWN PROCEDURE






In Flight- 
1) ENGINE SHUTDOWN PROCEDURE


Tailpipe Fire:
Ground- 
1) Condition Lever- GROUND STO


Or Torching




2) Motor engine with starter









3) If flames spread- ENGINE SHUTDOWN






In Flight- Smoke with loss of engine oil quantity









1) Monitor during flight









2) ENGINE SHUTDOWN PROCEDURE










(prior to landing)









Tailpipe Fire









1) ENGINE SHUTDOWN PROCEDURE









2) If fire continues, accel. to max airspeed


Turbine: 

Ground-
1) All throttles- GROUND IDLE


Overheat




2) Affected engine- GROUND STOP






In Flight-
1) Retard throttle towards FLIGHT IDLE










2) If light does not go out,  ESP


Nacelle:

Ground-
1) All throttles- GROUND IDLE


Overheat




2) ENGINE SHUTDOWN PROCEDURE






In Flight- 1) ENGINE SHUTDOWN PROCEDURE


High TIT:

Ground-
1) All throttles- GROUND IDLE









2) TD switch- NULL (affected engine)









3) If overtemp continues- GROUND STOP






In Flight-
1) Affected throttle toward FLIGHT IDLE










2) TD switch- NULL (affected engine)










3) If overtemp continues- ESP

GROUND:


1) Set parking brake (P)
5)
Notify all crew/pax

EVACUATION

2) Notify tower (CP)


to evacuate  (P)    






3) Bus tie switch- Tied (E)
6)
DC power switch






4) Place all condition levers

OFF (E)







to Feather, pull all Fire
7) Chock airplane (LM)







handles (CP)

TWO ENGINES OUT OPERATIONS:

(Considerations if engine #1 & #2 are affected)

NOTE:
2 eng. ops above 120,000 lbs or high altitude/low density 



altitude is marginal. Downwind/base leg- 160 kts min.

Emergency Procedures (Con’t)


1. Gear down prior to shutdown
6. No nosewheel steering


2. Flap Cont. CB- High rudder

7. Watch generator loading






  boost


8. Watch turn direction-


3. Emergency brakes selected

     right turns only


4. All bleeds OFF





9. Dump fuel


5. No flap landing vs. 50% flaps
10. No anti-skid


    (#1 & 2 vs. #3 & 4 out)

PROPELLER MALFUNCTIONS:


Note:
If a prop malfunctions during takeoff (after Refusal Speed), 




when fire is not indicated, it is recommended that the engine




be allowed to run until  Vmca (2 eng. out), then go Mech Gov.


Prop Malf  (low prop oil): Check RPM



WITHIN LIMITSSYMBOL 222 \f "Symbol" Continue  (Shutdown prior to landing)



OUT OF LIMITSSYMBOL 222 \f "Symbol" Go Mechanical Governing



Mech Gov:
WITHIN LIMITSSYMBOL 222 \f "Symbol" Continue (Shutdown prior to landing)






OUT OF LIMITSSYMBOL 222 \f "Symbol" Pitchlock Check 



Pitchlock:
PITCHLOCKEDSYMBOL 222 \f "Symbol" Continue (Pitchlock Ops)



Check

NOT PITCHLOCKEDSYMBOL 222 \f "Symbol" ENGINE SHUTDOWN


Pitchlock Operations



TD Valve - Locked



Engine Bleed Air Valve - Closed



Maintain 96-98% RPM by adjusting throttle



ESP when you reach 150 KIAS or cannot maintain 96%

SECONDARY FUEL PUMP PRESSURE LIGHT:


Above 65% RPMSYMBOL 222 \f "Symbol" Pull Ignition Control CB (Copilot's Side CB shelf)


Light?
ON:   Bad primary pump, shut down engine may be advisable.  





   Reset CB




OFF: Bad 65% switch, leave running with CB pulled. After 

   landing shutdown engine by resetting CB and place      

   condition lever to “GROUND STOP” 

Emergency Procedures (Con’t)

MULTIPLE ENGINE POWER LOSS/RPM ROLLBACK:


1) Main tank Boost Pumps





“ON” (E)


2) Main tank Crossfeed Valves



“CLOSED (E)


3) Prop Gov Control Switches



“MECH” (CP/E)


4) Temp Datum Control Valve Switches


“NULL (E)


5) Gen supplying ESS AC Bus




“OFF” (E)


6) Synchrophaser Master Switch



“OFF” (E)


7) Synchrophaser ESS AC and ESS DC


    Circuit breakers







“PULLED”(E)


8) Land as soon as practical

GENERATOR OUT LIGHT:  Check It Out


1) Freq/Volt/Load normal:  Possible power indicator relay or TR









 failure. Leaving running, a failed TR









 will not allow a reset of the generator.


2) Freq/Volt normal: Possible "K" relay malfunction


     No load


   Gen. Switch-OFF (monitor Volt/Freq, loss of 







   indication -go to set 3)


3) Freq/Volt/Load zero:  Gen. Switch- RESET, OFF




a) If freq & voltage normal - resume normal ops




b) If freq & voltage is not indicated on all three phases




     or voltage peaks then returns to zero- Gen. Disconnect


4) Abnormal Freq/Volts:




a) Gen switch OFF- monitor




b) If indicator lost-Gen Disconnect

AC BUS OFF LIGHT:  Turn It Off


1) Affected generator- OFF (Ensure Load is Picked Up)


2) Check Freq & VoltageSYMBOL 222 \f "Symbol" a) Normal (and bus off light remains ON)  










 with no item on that bus failed- resume 










 normal operations.









  b) Abnormal- Leave gen. OFF- monitor it









  c) If indications lost- Gen. Disconnect


3) If other gen. does not pick up the load- the bus is lost

Miscellaneous

TRAINING RESTRICTIONS

	SIM. ENGINE FAIL
	 1.  Direct IP supervision required (N/A if IP candidate

	 
	 
	      is in seat during initial/requal upgrade evaluation to 

	 
	 
	      IP and is under supervision by EP not in seat)

	  
	 
	 2.  Authorized for ACs/AC upgrades/CPs w/ 300 hrs

	 
	 
	 3.  WX required:  Day - circling mins; Night - VMC

	 
	 
	 4.  Crosswinds w/in recommended zone
	 

	 
	 
	 5.  Retard one throttle to FLIGHT IDLE not less than

	 
	 
	      1 engine VMCA (out of ground effect) or less than

	 
	 
	      300 ft AGL
	
	
	 

	 
	 
	 6.  NO acft systems emergencies during TAC training

	 
	 
	 7.  No passengers or aero medical personnel on board

	 
	 
	 8.  Minimize turns into the dead engine
	 

	NO FLAP LANDING
  
	 1.  Direct IP supervision required
	
	 

	
	 2.  Authorized for AC candidates and above
	 

	 
	 
	 3.  Engine out no-flap approaches authorized for ACs

	 
	
	      and above; no-flap circling approaches authorized for

	 
	
	      AC upgrades and above.  Do not combine no-flap 

	 
	
	      circling approaches w/ any other simulated EPs

	 
	
	 4.  WX required:  Day - Circling mins; Night - VMC

	 
	
	 5.  Crosswinds w/in recommended zone
	 

	 
	
	 6.  Max GW is 120,000 lbs
	
	 

	 
	 
	 7.  Check no-flap landing distance vs. rwy available


Miscellaneous

TRAINING RESTRICTIONS

	TOUCH-AND-GOs
	 1. Authorized for any pilot in either seat when an EP/IP

	 
	 
	     or IP candidate on initial or requalification IP eval

	 
	 
	     occupies a pilot's seat; OR PIC is T & Go certified

	 
	 
	 2.  Min WX:  300 and 3/4 mile (RVR 40)
	 

	 
	 
	 3.  Crosswinds (corr. for RCR) w/in recommended zone

	 
	 
	 4.  Min rwy length (50 flap flight idle T & Go):  5000 ft

	 
	 
	      Min rwy length (0/100/gnd idle T & Go):      6000 ft

	 
	 
	 5.  No passengers; T & Gos may be performed w/ MEGP

	 
	 
	 6.  Do not perform  no-flap, ground idle touch-and-gos

	GO-AROUND, MISSED
	 1.  Min altitude:  500 ft AGL when aircraft, equipment, or 

	APPROACH
	      personnel on runway

	 
	 
	 2.  Initiate VFR go-around no lower 200 ft AGL when

	 
	 
	      practicing simulated EPs

	 
	 
	 3.  Initiate practice instrument missed approaches no

	 
	 
	      lower than minimum altitude for the approach

	MAX EFFORT T/O
	 1.  Authorized for AC/IP/EP

	 
	 2.  Should be performed from main runway when avail.

	 
	 3.  T/o from assault zone auth at FTU, or appr. by OG/CC

	WINDMILL TAXI START
	 1.  Direct IP supervision required

	 
	
	 2.  Daylight only

	 
	
	 3.  Crosswinds must be w/in recommended zone

	 
	
	 4.  Runway must be dry, hard-surfaced, 147 ft wide;

	 
	 
	      Dash-1 recommendations are mandatory

	SIM ONLY
	 1.  Full stalls/spins

	 
	 
	 2.  Rudder force reversals (fin stalls)

	 
	 
	 3.  Simulated runaway trim malfunctions

	 
	 
	 4.  Simulated loss of hydraulics 

	 
	 
	 5.  Simulated two-engine out, approach, or landing


	 
	 
	 6.  Simulated engine-out takeoffs


Miscellaneous

TRAINING RESTRICTIONS

	INSTRUMENT STEEP
	 1.  WX required:  Day VMC w/ maximum 60o of bank

	TURNS
	 2.  Restricted to at or above 5000 ft AGL for bank 

	 
	 
	      angles in excess of 45o

	 
	
	 3.  Check stall speed prior to making instrument steep

	 
	 
	      turns (stall speed for 60o bank is 1.4Vs for 0o bank)

	APPROACH TO STALLS
	 1.  Direct IP supervision required

	 
	
	 2.  Authorized during formal upgrade training

	 
	
	 3.  WX required:  Day - VMC

	 
	 
	 4.  Minimum 5000 ft above ground or cloud deck

	SLOW 
	 1.  Direct IP supervision required

	 
	FLIGHT DEMO
	 2.  Authorized at or above 5000 ft AGL

	 
	 
	 3.  Fly at approach, threshold, and 1.2Vs (power off)

	 
	 
	      w/ gear-dn, flaps-70%/100%; do not exceed 15o bank

	 
	 
	 4.  Do not exceed 30o bank at PJ MOS or normal air

	 
	 
	      refueling speeds; do not use any bank at AR MOS

	ENGINE SHUTDOWN
	 1.  Direct IP supervision required

	  AND AIRSTART
	 2.  Authorized at or above 2500 AGL in day, VMC

	STOP-AND-GOs
	 1.  Authorized for any qualified C-130 pilot

	 
	 
	 2.  Rwy remaining must be sufficient for RS = T/O

	 
	 
	 3.  Min WX:  300 and 3/4 mile (RVR 40)

	 
	 
	 4.  Crosswinds (corr. for RCR) w/in recommended zone

	 
	 
	 5.  No passengers; may be performed w/ MEGP

	 
	 
	 6.  Do not perform S & Gos in conjunction with no-flaps


Miscellaneous

Joint Electronics Type Designation System
	INSTALLATION (1ST Letter)
	EQUIPMENT

(2ND Letter)
	PURPOSE

(3RD Letter)

	A – Piloted Aircraft

B – Underwater 

       Mobile, Submarine

C – Blank

D – Pilotless Carrier

E – Blank

F – Fixed Ground

G – General Ground    

       Use

K – Amphibious

M – Ground Mobile

P – Portable

S – Water

T – Ground 

      Transportable

U – General Utility

V – Ground Vehicular

W – Water, Surface, 

        And Underwater

Z – Pilot and Pilotless

      Airborne Vehicle

      Combination


	A – Invisible Light, 

       Heat Radiation

C – Carrier

D – Radiac

G – Telegraph-

       Teletype

I – Interphone and 

      Public Address

J – Electromechanical or Inertial Wire Covered

K – Telemetry

L – Countermeasure

M – Meteorological

N – Sound in Air

P – Radar

Q – Sonar and 

       Underwater Sound

R – Radio

S – Special Types

T – Telephone

V – Visual and Visible 

       Light

W – Armament

X – Facsimile or TV

Y – Data Processing


	A – Auxiliary

B – Bombing

C – Communications

D – DF/ Recon, 

       Surveillance

E – Ejection/Release

G – Fire Control

H – Record-Reproduce

K – Computing

M – Maintenance/Test

N – Navigation Aids

Q – Special Purpose

R – Receiving

S – Detect/Range 

      Bearing Search

T – Transmitting

W – Automatic Flight or Remote Control

X – ID & Recognition

Y – Surveillance and 

       Control


EXAMPLE

AN/ALQ-131

AN = Standard Prefix for Military Equipment

A = Piloted Aircraft

L = Countermeasure

Q = Special Purpose

131 = Design Number (Sequential)

Note: “AN” comes from the old “Army-Navy” designation.

SCNS Degraded Operations

	Inoperative Component:
	

	BICU


	OUTPUT 2 (Set B)  Not available (CP’s FDMS Selected for SCNS outputs)

OUTPUT 1 (Set A) - Failure detection not available

Flight Plan - Lost

Altitude - Baro-altitude -Lost

Airdrops - Lost
Update Capability - Not Available

INU  “Battery Low” message not available

Auto-release airdrop - Not Available

Ref Pt Library - No Access

Fail Hist Info - No Access

Radio Presets - No Access (except for HF radios with ACP)

TAS Computations - Not Available

Cel Computations-  Not Available

	DVS
	I-DOP  Mode is invalid and solution is blanked

	GPS
	After 4 minutes, integrated SCNS submode degrades to D-I

GPS - mode invalid

Baro-altitude used for altitude system

SOFI Aircraft:  IDS boresight calibration function inhibited

	INU


	OUTPUT 1 (Set A) - Failure occurs/not available

Integrated SCNS mode automatically switches to GPS or DOP 

GPS altitude used for system altitude

SOFI Aircraft:  Visual & Runway Altitude Update capability LOST

	SCP (SCNS Control Panel)
	SCNS On/Off switches not available--use Bypass

	NAV IDCU


	OUTPUT 1 (Set A) - Not Available

OUTPUT 2 (Set B) - Fail Detection Not Available

VHF 1 & UHF 2 - Not Available

SCP Annunciator Lights - Inoperative

VOR 1 & 2 Backup ON/Off  capability - Not Available

NOTE:  If Essential DC Bus power fails, NAV IDCU is only IDCU capable of being powered from INS Battery Bus

See -4, figure 1-2


SCNS Degraded Operations

	PILOT IDCU


	OUTPUT 2 (Set B) - Not Available (CP’s FDMS Selected for SCNS outputs)

TACAN 1 - Control Not Available

HF 1 - Control Not Available

UHF 1 - Control Not Available

VOR 1 Backup ON/Off  capability - Not Available

Pilot’s Flight Director annunciator - Lights Inop

Updates - TACAN 1 Position Updates Not Available

See -4, figure 1-2

	COPILOT IDCU


	OUTPUT 1 (Set A) - Not Available 

TACAN 2 - Control Not Available

HF 2 - Control Not Available

VHF 2 - Control Not Available

VOR 2 Backup ON/Off  capability - Not Available

Copilot’s Flight Director annunciator - Lights Inop

Updates - TACAN 2 Position Updates Not Available

See -4, figure 1-2

	
	LOSS OF POWER

	MAIN AC BUS
	IDCU - Keyboard Lighting Inoperative

	ESS AC BUS


	BICU - Inoperative

DVS - Inoperative

INU - Fan Inoperative & INS VERT REF not valid

OUTPUT 1 & 2 (Set A&B) - May not be Synchronized

Panel Lighting - FDMS, AD/TJ CMPTR, & Master Volume Control Inoperative

	MAIN DC BUS
	SCNS Control Panel - and annunciator lights Inop

	ESS DC BUS


	SCNS relays LH & RH - Inoperative

HSI Distance - Inoperative

Pilot IDCU - Inoperative

Copilot IDCU - Inoperative

BICU - Inoperative

FDMS - Inoperative

	INS BATT BUS


	Nav IDCU - Inoperative

INU - Inoperative

SCNS Control Panel - Inoperative


BRIEFINGS
NVG / ASSAULT TAKE-OFF BRIEFING

1.  TOLD


Required torque (bleeds closed / open)


Ground run (corrected for Vmca?)


Stop & Go Distance


Refusal


Speeds


no obstacle

obstacle

T.O.


Vmca


V meto


Climb


Vmca + 10


Vmeobs 

Min flap

Vmca + 20


Vmeobs + 10


Normal takeoff speed 


Acceleration check time


3-eng climb performance

2.  RUNWAY ENVIRONMENT


Runway surface -- braking action (TOLD assumes dry, paved)


Obstacles

Takeoff continued -- Height/Distance / MSA / 3 eng performance?

Takeoff aborted - - Area past departure end

3.  RADAR ALTIMETER


50’ or Low-level

4.  CREW DUTIES


 P
-- call “hack” @ brake release; Nose wheel steering


 E
-- monitor engine inst / power; Bleeds - closed


CP
-- yoke forward / wings level



-- “Reject time” if speed fails (-3 knots)



-- “Go” at VR  (guard yoke)



-- “Rotate” at T/O speed



-- Ready for ESP / emer. brakes / ready to T/O


 N
-- “Timing” at brake release



-- “Time” (pilot checks speed +/- 3 kts)



-- Monitor departure / obstacles

6.  EMERGENCY PROCEDURES


Directional control problems only


-- Prior to refusal - “reject”; after refusal - advisory


All other emergencies will be handled airborne enroute to big runway

7.  DEPARTURE


First course, Next event

BRIEFINGS
NVG LANDING (SCA) BRIEFING

1.  PRE-BRIEF ITEMS


- Threats / Weather


- Obstacles / Terrain / MSA

- Location of slowdown, descent point


- Glideslope, expected VVI, MDA, go-around heading


- LZ -- Dimensions / Surface / Markings / Lighting (Amp)


- Aircraft Lighting (Covert / Overt, Taxi / Landing Lights)


- Go-Around Point (visual point / timing from threshold)


- Taxi procedures to On load/offload point 

2.  TOLD

- Assault Procedures?—Landing / T/O (Fuel, gross weight)
- 2 TOLD Cards (Offload/On load), 3-eng T/O ground run


- Ground roll / Stop & Go Distance


- Normal / Max Effort approach, threshold, touchdown speeds


- Actual METO speed or Vmca

3.  CREW DUTIES


Al l -- NVG preflight/battery check (extra batteries)


E
-- Run checklist, flaps and trim / monitor engines, then clear



-- SD [W]: “Flaps-50% on-speed” (P), Flaps-50%, then verbalizes;



    “165” (E) / “Gear Down” (P), then challenge;



    “Flaps 100%” (P), Flaps-100%, then verbalize



-- Close bleeds when “Flaps - 100%” (simulated or actual)



-- On RWY- Flaps 50% and trim set once out of reverse


CP
-- B/U SD calls—flaps and gear



-- AIRSPEED--3 slow / 5 hot   // VVI +/- 200 OR > 1000 ft/min



-- B/U Nav on aimpoint, glidepath and centerline



-- IR taxi light on @ 200’ (all lights extended for B/U)



-- Landing - short / long  // P will shift to zone at 25’, flare at 10’



-- Expect yoke right after touchdown -- keep backpressure



-- EPs--emergency brakes // ESP // loss of NVG’s on ground



-- Go-around – Rad Alt set, B/U Flaps 50% > 50% threshold speed


N
-- Std call plus 200’



-- Distance, L/R, Profile until descent point (confirm SCNS course)



-- “Begin Descent,  on profile, Target VVI” //  “Descending” (P)



-- Distance, Altitude/Glideslope, L/R



-- Go-around – reset Rad Alt to enroute, call every 100’; “Light out”


LM -- Engines in reverse = clear on ramp & door


RO -- Ensure Landing and T/O clearance


      -- Confirm Comm. plan
4.  REMINDERS


SECURE LOOSE ITEMS // COCKPIT LIGHTING/LIP LIGHTS

BRIEFINGS
Navigator Briefing Guide

Mission

· Overview (Route/Flying Time)

Weather

· Sun (Rise/Set – Into/Away), EENT, BMNT etc.

· Moon (Illumination / Azimuth / Elevation)

Fuel

· Required/Extra

Enroute Procedures

· ESA/Location

· Takeoff Time / Entry/ No Later than Times

· Departure Procedures

· Altitude/ Airspeeds

· Preflight Winds

· Waypoint Numbering

· Mag Course/MSA/Leg Distance/Recommended Altitudes

· Checkpoints/Turnpoint Description

· Waypoint Brief (5 NM DTG)

· New HDG / ALT / MSA/Deviation Heading

· On Roll-Out Drift / MH / Time Status

· Restricted Areas/MOA’s/No Fly Areas

· Warning Locations

· 20 Min/ 10 Min/ 1 Min / 10/5 sec

· Threats/Locations/Counter Tactics

· IR SAM -appropriate “Call”

· Radar SAM- run away

· AAA- Turn away/Jink

· FENCE/FLOT

· DFENCES Checklist

· Authentication

· Considerations

· Aircraft Shadow/Wingman Position

· Set up Bulls-eyes in SCNS/Reference Points

BRIEFINGS
Navigator Briefing Guide

· Time Control

· Airspeed alone

· Cut-off Points

· Off Course (HDG / New MSA/New Recommended)

· Lead changes

· Wingman Consideration - Twrs/ Turns / Threats

· Crew Coordination

· Radar Terminology

· Ex.- ridge, perpendicular ridge, peak, knoll, etc.

· Clock position, Distance, What to do with that terrain

· Pilot always respond with “In Sight” or “Not in Sight”

· Not painting past _____ NM

· Pilot response-“Terrain in sight” or “Climbing”

· Work at least 7 NM in front of aircraft

· Flight Progress - “On Course/On Dev”

· Terrain Trends-upcoming ridges or contours

· Emergency Procedures

· Ensure three/two engine climb capability

· Climb to MSA

· Emergency Airfields

Drop Zone

· SCNS Set-Up

· TP Location

· CDI Information (CARP or centerline)

· Altitude Gate On / Off

· Ballistic / % Altitude Wind

· Range Control Clearance (If required)

· IP Location 

· Visually Identified

· Roll out on Magnetic Course/Run-In Heading

· Time Status at IP

· GPS Status at IP (GPS tight)

· Slowdown (Visual Reference/SCNS)

· Lock SCNS-Manual Mode TP to DZ

· Double the Drift

BRIEFINGS
Navigator Briefing Guide

· Drop Altitude/Airspeed

· On Drop Altitude and Airspeed

· Recomputed / Restate CARP

· Visual Run In Update Points

· 2 to 3 course update points

· “I Have/ I Want”

· DZ Recognition

· DZ Markings

· Pilot, Copilot, and Navigator -“Have the Drop Zone in Sight”

· TOT

· 1 Min Warning Location

· 10/5 Second Location

· Green Light Location

· Red Light Location

· No Drop Box

· Escape Heading/Altitude/Airspeed

· Terrain/Obstacles

· Emergency Procedures

Helicopter Air Refueling

· HAR Track

· Track Heading

· Altitude

· Airspeed

· Type Rendezvous

· Head-On Offset

· Enroute Overtaking

· Random

· Helicopter Type Formation

· Option 1/2

· Receiver’s Approach

· TACAN Usage

· Air-to Air Frequency

· When to turn on

· Radar Terminology

· “Radar Contact, __ NM”

· Distance calls: every NM from 10, inside 3 NM every ½ NM

BRIEFINGS
Navigator Briefing Guide

· ARIP Location

· ARCP Location

· ARCT

· AREP/Abort Point/Abort Bases

· Emergency Airfields

Landing Zones

· SCNS Set-up

· Glideslope

· TDZE

· Magnetic Course/Run-in

· Missed Approach 

· Range Control Clearance (If required)

· IP Location 

· Visually Identified

· Roll out on Magnetic Course/Run-In Heading

· Time Status at IP

· GPS Status at IP (GPS Tight)

· Slowdown (Visual Reference/SCNS)

· Lock SCNS-Manual Mode TP to LZ

· Kill the Drift

· Intercept Altitude/Threshold Airspeed

· Intercept Distance

· Glideslope

· Visual Run In Update Points

· 2 to 3 course update points

· Distance Calls Every Mile

· Radar/FLIR Update Procedures

· LZ Recognition

· LZ Markings

· Pilot & Copilot, -“Have the LZ in Sight”

· TOT

· Descent Minimums

· 100 ft, 50 ft, 25 ft, & 10 ft Calls

· Go Around Procedures

· Headings/Altitude

· Box Pattern

· 3 NM Final

· Terrain/Obstacles

· Emergency Procedures

Useful Internet Sites

EXCELLENT SITE: www.baseops.net 

FOREIGN CLEARANCE GUIDE: http://www.fcg.pentagon.mil/
HQ AMC HOME PAGE: http://amc.af.mil
NOTAMS:  http://notams.jcs.mil
FAA HOMEPAGE: www.faa.gov/nap
ARINC:  http://www.arinc.com
NOAA AVIATION WEATHER HOMEPAGE: http://www.noaa.gov
WEATHER FORECASTS:  
http://adds.awc-kc.noaa.gov
NATIONAL RADAR SUMMARY: http://intellicast.com/weather/us/cities
WEATHER:  http://www.afwin.afwa.af.mil/index.html: http://aviationweather.noaa.gov
NIMA (National Imagery and Mapping Agency) HOMEPAGE: http://www.nima.mil/
ELECTRONIC CHART UPDATING MANUAL (ECHUM): http://164.214.2.69/products/webchum/index.cfm
US RESCUE COORDINATION CENTER: http://www2.acc.af.mil/afrcc/
AIR FORCE ADVANCED INSTRUMENT SCHOOL: http://www.randolph.af.mil/12ftw/12og/ais/
FEDERATION OF AMERICAN SCIENTISTS: www.fas.org
AVWEB (Aviation Magazine and News Service): http://avweb.com
AIR FORCE PUBLICATIONS:  http://www.afpubs.hq.af.mil
GPS Predictions:  http://sirius.chinalake.navy.mil/satpred/
SM - RVR - METERS





Statute Mile	RVR	Meters


1/8	12	370


1/4	16	490


3/8	20	610


1/2	24	730


5/8	32	970


3/4	40	1220


7/8	45	1370


1.0	50	1520


1 1/4	60	1830











COORDINATE CONVERSION


(Seconds to decimal minutes)
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All angles based on eyes level with bottom of handhold
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Wind





NIGHT- 500’ AWL, 130 KIAS





DAY- 300’ AWL, 130 KIAS





ALTITUDES





(For 1-Man rafts)





MA-1/2 KIT UPWIND DELIVERY PATTERN





















































5.





Deployment





Distance for





Downwind





Drops is





Always 50





Feet





(For 6,7, OR 20-Man rafts)





MA-1/2 KIT DOWNWIND DELIVERY PATTERN





ALTITUDES





DAY- 300’ AWL, 130 KIAS





NIGHT- 500’ AWL, 130 KIAS





Time outbound for





22 seconds





Left 90 degrees





Left 90 degrees





Left 90 degrees





(Ex. 270 degree bearing/006 NM)





SCNS IP set-up = Wind - 90 degrees





SCNS





Set up





target- Mark





Hack over





timing smokes





Turning final for





Wind





(For 6,7, OR 20-Man rafts)





MA-1/2 KIT DOWNWIND DELIVERY ENTRY





with smoke,





NIGHT- 500’ AWL, 130 KIAS





DAY- 300’ AWL, 130 KIAS





FINAL RUN-IN = Wind + 90 degrees





SCNS IP set-up = Wind + 90 degrees (Ex. 090 degree bearing/006 NM)





always 50 Feet





Drops is





Downwind





Distance for





Deployment








SCNS IP set-up = Wind - 90 degrees





5. “30 seconds to target”, altitude/airspeed stabilized (130KIAS)





6. Advise “10 seconds” when abeam second timing smoke.





7. Command “Ready, Drop” when abeam first timing smoke.





1. Abeam Target- Pilot calls “1,000 one, 1,000 Drop”.





    Note- Drop timing smokes on altitude, heading and airspeed.





2. Maintain Heading for 10 seconds and drop second timing smoke, Navigator calls.





3. Turn right 45 degrees and maintain heading for 15 seconds (desired)


.   30 seconds gives a better run-in (technique only).





4. Maintain heading until final turn to pass proper distance from target.





7.





6.





5.





3.





2.





1.





Wind





50’





4.





NIGHT- 500’ AWL, 130 KIAS





DAY- 300’ AWL, 130 KIAS








(For 6,7, OR 20-Man rafts)





MA-1/2 KIT DOWNWIND DELIVERY PATTERN





4.





4. Maintain heading until final turn to pass proper distance from target.





3. Turn right 45 degrees and maintain heading for 15 secs (desired)


    30 seconds gives a better run-in (technique only).





2. Maintain Heading for 10 seconds and drop second timing smoke,


    Navigator calls.





Note- Drop timing smokes on altitude, heading and airspeed.





1. Abeam Target- Pilot calls “1,000 one, 1,000 Drop”.
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7. Command “Ready, Drop” when abeam first timing smoke.





6. Advise “10 seconds” when abeam second timing smoke.





5. “30 seconds to target”, altitude/airspeed stabilized (130KIAS)





Wind





(For 1-Man rafts)





MA-1/2 KIT UPWIND DELIVERY PATTERN





3.





2.





1.





6.





7.





50’





125 feet





45 knots





100 feet





35 knots





75 feet





25 knots





50 feet





15 knots





Displacement
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SF





Military Police








Supply








Maintenance








Medical








Psyops





Chemical Biological








Engineer








Bridging





Electronic Warfare








Signal








Radar





Missile; Anti-Tank





Missile; SSM





Air Defense Artillery





Field Artillery





Air Mobile (Helo)





Coastal Artillery








Aviation





Irregular (Guerrilla)





Special Forces








Amphibious





Naval Infantry








Mountain





Calvary & Recon





Motorized Infantry








Airborne





Mechanized Infantry








Armored





Airborne Infantry





Regular Infantry





FINAL RUN-IN = Wind + 90 degrees





FINAL RUN-IN = WIND +- 90 DEGRESS





FINAL RUN-IN = WIND - 90 DEGRESS





FINAL RUN-IN = WIND - 90 DEGRESS
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START POINT

(INITIAL COURSE)

EXPANDING SQUARE

TRACK SPACING








_1039940630.ppt


Trombone Planning Example

IP

ABEAM IP

1 MIN

FOR 

Standard 

Rate

TURN

1938

Note: Match GS outbound leg and inbound leg

1947

1957

1948

9 Minute leg

9 Minute leg

1957

-1

For turn













-1938



19



18

2 18





9
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PARABUNDLE/FREEFALL

 PATTERN

WIND

(Fly into wind if possible)

Crosswind

Downwind

Base

Turning Final for Freefall/Parabundle

Fly about 30 seconds on Downwind Abeam

Parabundle: 300 ft AGL min, 130 KIAS

Freefall: 150 ft AGL min, 130 KIAS

Establish Drop Altitude and Airspeed

“30 seconds to target”, Reset radar altimeter if required

“10 seconds”

Post Drop- Climb and reset radar altimeter if required (no turns below 300 ft AGL)

Offset very slightly so LM can see target








_1088224775.ppt


MA-1/2 KIT UPWIND DELIVERY ENTRY

(For 1-Man rafts)

ALTITUDES

DAY- 300’ AWL, 130 KIAS

NIGHT- 500’ AWL, 130 KIAS



Hack over target- Mark with smoke, Set up SCNS

SCNS IP set-up = Wind + 90 degrees (Ex. 090 degree bearing/006 NM)

Left 90 degrees

Time outbound for 22 seconds (no wind)- Add 1 second for each knot of wind up to 15 additional seconds

Left 90 degrees

Left 90 degrees

Turning final for timing smokes

Wind
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FREQUENCY BAND DESIGNATIONS/ FREQUENCY OF AIRCRAFT EMITTERS 

SYSTEM	FREQUENCY



UNDERWATER BEACON	

 37.5 +/- 1.0 MHz



HF	2 - 29.999 MHz



VHF/FM	30 - 87.975 MHz



VHF/AM	108 - 151.975 MHz



UHF	225 - 399.975 MHz



ELT	121.5, 243.0 MHz



PRC-112	225.0 - 299.9 MHz



PRC-90	282.8, 243.0 MHz



TACAN	1.025 - 1.150 GHz



IFF	1.090 GHz



RADALT	4.2 - 4.4 GHz



RADAR BEACON	9.375 GHz RCV

	9.310 GHz TRANS



X-BAND RADAR	9.18 - 9.54 GHz

(APN-59E)



Ku-BAND RADAR	16.270 - 16.575 GHz











Sheet1


			Abbreviation			Band			Frequency Range


			ELF			Extremely Low Freq			Below 3kHz


			VLF			Very Low Freq			3 - 30 kHz


			LF			Low Freq			30 - 300 kHz


			MF			Medium Freq			300 kHz - 3 MHz


			HF			High Freq			3 - 30 MHz


			VHF			Very High Freq			30 - 300 MHz


			UHF			Ultra High Freq			300 MHz - 3 GHz


			SHF			Super High Freq			3 - 30 GHz


			EHF			Extremely High Freq			Above 30 GHz










Sheet1


			Tri-Service Band/Freq (MHz)												Common Band/Freq (MHz)


			A			0 - 250						I			100 - 150


			B			250 - 500						G			150 - 225


			C			500 - 1,000						P			225 - 390


			D			1,000 - 2,000						L			390 - 1,550


			E			2,000 - 3,000						S			1,550 - 3,900


			F			3,000 - 4,000						C			3,900 - 6,200


			G			4,000 - 6,000						X			6,200 - 10,900


			H			6,000 - 8,000						K			10,900 - 36,000


			I			8,000-10,000						Q			36,000 - 46,000


			J			10,000 - 20,000						V			46,000 - 56,000


			K			20,000 - 40,000


			L			40,000 - 60,000


			M			60,000 - 100,000










Common Band/Freq (MHz)


A 0 - 250 I 100 - 150


B 250 - 500 G 150 - 225


C 500 - 1,000 P 225 - 390


D 1,000 - 2,000 L 390 - 1,550


E 2,000 - 3,000 S 1,550 - 3,900


F 3,000 - 4,000 C 3,900 - 6,200


G 4,000 - 6,000 X 6,200 - 10,900


H 6,000 - 8,000 K 10,900 - 36,000


I 8,000-10,000 Q 36,000 - 46,000


J 10,000 - 20,000 V 46,000 - 56,000


K 20,000 - 40,000


L 40,000 - 60,000


M 60,000 - 100,000


Tri-Service Band/Freq (MHz)


Abbreviation Band Frequency Range


ELF Extremely Low Freq Below 3kHz


VLF Very Low Freq 3 - 30 kHz


LF Low Freq 30 - 300 kHz


MF Medium Freq 300 kHz - 3 MHz


HF High Freq 3 - 30 MHz


VHF Very High Freq 30 - 300 MHz


UHF Ultra High Freq 300 MHz - 3 GHz


SHF Super High Freq 3 - 30 GHz


EHF Extremely High Freq Above 30 GHz
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SWEEP WIDTH

SWEEP WIDTH

MAXIMUM DETECTION DISTANCE

MAXIMUM DETECTION RANGE

MAXIMUM DETECTION RANGE








_1030342131.ppt


PARALLEL SEARCH PATTERN

START

STOP

TRACK 

SPACING
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STOP

TRACK SPACING

WIDTH

CREEPING LINE SEARCH PATTERN

DIRECTION OF CREEP
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