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Washington Wing 

Civil Air Patrol

United States Air Force Auxiliary

Mission Observer 

Prep Course
The information in this manual is compiled from multiple sources to include the CA Wing Observer Course, the National HQ In-flight Guide, and the National HQ Aircrew Textbook.
Mission Observer Preparation Course

Introduction and Purpose

Welcome to the Washington Wing Civil Air Patrol Basic Aircrew School.  This prep course is designed to help you become better prepared to endure the riggers of the Basic Aircrew School.
The Mission Observer is a vital member of the Aircrew Team.  You are a member of a team that is at the “Tip of the spear” in CAP.  Your team mates are: Mission Pilot (the PIC or Pilot in Command), Mission Scanner, and Aerial Photographer.  As an Observer you make it possible for the pilot to focus on flying the aircraft safely and accurately by assuming many of the duties and workload of navigation and radio communication as well as maintaining the flight log.  You also make it possible for the scanners to focus on visual search and the aerial photographer to focus on taking the picture.  The observer also serves in a limited role as a scanner.  *Note: When flying on a two person aircrew the observer serves more as a scanner once you are actually in the grid.  In the two person aircrew the pilot will take on more of the navigational duties.  However, your skill and knowledge with the GPS can set the pilot up for success prior to entering the grid.
 Prerequisites to attend the WA Wing Basic Aircrew School
· Current CAP Member

· GES Qualified

· Be at least 18 years of age

· Hold a CAPF76 (ROA Card)

· Have certification of First Aid Training
· Be rated as a Scanner and complete all the requirements set forth by the SQTR for Mission Observer or Graduate from the National Mission Aircrew School or the Wing Basic Aircrew School
References

· CAPR 60-1 (Flight Management)
· CAPR 60-3 (Emergency Services Training and Operational Missions)
· CAPR 60-4 (CAP Emergency Services Mission Forms)
· CAPR 35-6 (Aeronautical Ratings)
· National Mission Aircrew Text

· CAP In-flight guide

· National Aircrew Task Guide

· WA Wing Practical Test Standards for Aircrew Members
· AC 61-23 (FAA Handbook of Aeronautical Knowledge)
Questions
· What are the Prerequisites to be rated as an Observer?
Observer Duties and Responsibilities

Your job as an observer is to take the workload off of the pilot (you are not just a dude with a set of eyeballs).  A short breakdown of responsibilities follows:

· Report w/mission pilot to briefing

· Flight Plan a route to the sortie objective and recommend magnetic course heading to the mission pilot

· Set up and operate the CAP Radio

· Set up and operate the GPS Navigation system

· Set up and operate the VOR and ADF radios

· Set up and assist in operating the ATC radios

· Monitor and operate electronic DF search equipment

· Coordinate Scanner Assignments (this especially comes into play when flying in the C206)

· Maintain Flight Log – This is best facilitated with use of the WAWINGForms1AC to 9AC

· Complete back of CAPF104 or ICS 220 and report to debrief at AirOps

WA Wing Aircraft
There are currently 12 * aircraft in WA Wing available for Search, HLS, CD, and DR sorties.  The break down as follows:

· 7xC182

· 2xC206

· 1xTU206 (a C206 with a turbo engine)

· 1xC182RG (C182 with retractable landing gear)

· 1xMT7 MAULE

· * Note: Fire Mountain Composite Squadron owns a C150 with L-Tronics DF gear and CAP Radio.  This is not a CAP corporate aircraft.

All aircraft are equipped with DF gear.  One C182, and the MAULE have the Becker SAR/DF gear.  All other aircraft have the L-Tronics DF gear.
Observer Log

The observer is responsible for maintaining the log of the flight.  There are 10 different observer log forms that will assist you in your efforts.  These are the WAWINGForms1AC to 9AC.  On each sortie it is recommended that you use a 7AC and a 9AC.  As well as one of the other forms depending on the type of sortie.
· 1AC – Used for Parallel Line (grid searches), and Contour Searches
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Date:

 

Mission #:

 

Sortie #:

 

WAWING 

Form 1AC

 

 

Grid Search

 

CAPflight #:

 

Spacing:

 

NORTHERN LATITUDE  _____, _____, _____N

 

 

 Grid_______

 

WESTERN LONGITUDE    _____, _____, ____W

 

SOUTHERN LATITUDE  _____, _____, _____N

 

EASTERN LONGITUDE  _____,_____,_____W

 

OTHER ASSETS  IN AREA

 

 

CPF ______ GRID ________   CPF ______ GRID ________

 

GND TM ________Channel________   GND TM_______ Channel ________

 

Notes:

 

ENTERED GRID TIME:

 

DEPARTED GRID TIME:

 

WAWG Form 1AC Grid Search OCT 03

 

 (Example 1AC)
· 2AC – Used for Route Searches and Transport Sorties
· 3AC – Used for Photo Recon Sorties of a single target
· 3AC Continuation – Used for Photo Recon Sorties with multiple targets
· 4AC – Used for ELT missions
· 5AC – Used for Creeping Line Sorties

· 6AC – Used for Hi-Bird Operations
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 (Example 6AC)
· 7AC – Communication Card
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Date:

 

 

Mission #

 

WAWING

 

Form 7AC

 

Radio Comm Card

 

Base #:

 

IC #
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Base
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Emergency

 

Airport

 

GPS Code

 

 

 

 

 

 

ATIS

 

 

 

 

 

 

AWOS
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Tower

 

 

 

 

 

 

Departure

 

 

 

 

 

 

Center
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Air to Air

 

 

MSN Base

 

 

GTM # 1

 

 

GTM # 2

 

 

 

NDB 

 

 

 

 

 

 

NDB

 

 

 

 

 

 

VOR
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 (Example 7AC)
· 8AC – Used for Expanding Square Searches

· 9AC – Used for Flight Planning and in-flight log
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WAWING Form 9AC

 

Flight Plan/Nav Log

 

Date

 

 

Grid

 

 

Base Info  

Mission Base Call sign ___________________________                                     

Code Words:RTB=_____________/TGT Found=________________

 

____________=______________ / _____________=_________

___

 

Base phone #_______________________Ck in Times___________

 

IC phone #____ __________________Mission #________________

 

Aircrew Info 

 

Pilot_______________________OBS________________________

 

Scnr_____________________Photgrapher/Scnr________________

 

CAP Sea

rch Aircraft Information

 

Aircraft 

Type:

 

_________Tail #:

N

_____________CAPF#_________

 

Search Objective Information

 

TGT Info 

(Type)______________(Color)___________(# paxs)____

 

Departure APT:_____________ LKP_____,_____N_____,______W

 

Weather

 

 

Winds

 

_____

@

___

 

kts

.

 

Visibility______ Clouds

 

_______

 

b

r

kn

          

Ceiling _______ovc Temp _____

Dew Pt

 

___

__

Altimeter__

______

 

Notes:

 

 

PREFLIGHT CALCULATIONS

 

Distance                             HDG 

 

to Grid _________ nm    to Grid 

_____

__ m

 

Time to                     

    

       

Dir 

 

Grid    

________

min  

     for searching _____

 

Number of 

                       

Total time 

(include turns)

 

Passes________

            

in grid ____

____min

 

Heading to                         EST  

 

 

RTB __________m

     RTB time 

_____

min

 

Est tota

l 

                             Est 

 

Sortie time______m

     Dep time_________

 

INFLIGHT TIMES LOG

 

 

Hobbs Start       ________ 

 

Wheels Up        ________ 

 

Time In Grid      ________

 

Time Out Grid   ________

 

Land                  ________ 

 

Hobbs stop        __

______

 

Inbound hrs.      ________

 

Search hrs.       ________

 

Outbound hrs.   ________

 

 

Total Sortie hrs ________     

 

 

WAWG F

orm 9AC  Flight Plan/Nav Log MAR 04

 

 (Example 9AC)
The log is vital.  It is the link between the aircrew and the IC.  It is in many ways the most critical portion of the mission.  A good technique is to staple your 1AC to the CAPF104 or ICS220.  It will “paint a picture” for the IC during the de-brief.  Remember it is better to log too much information than not enough.  It must be maintained as you go along on the sortie.  The above photo is of the 1AC.  Each log is tailored to meet its specific purpose.  Normally you will use a 7AC and 9AC with each sortie and one additional form depending on the type of sortie being flown.
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Airmen use several means to communicate, whether they are flying, taxiing, or stranded after an
accident. Aerial communication has grown from simple techniques of dropping messages from airplanes to the
use of highly sophisticated transceivers. In order to fulfill communication responsibilities involving the aircraft
radio, Observers must study basic communication techniques that are applicable to general aviation.

Electronic Communications

The radio is the primary means of communication in aviation. To effectively use the radio, Observers
must be knowledgeable not only of how to communicate, but when communication is required during CAP
missions. Necessary communication should never be delayed while mentally searching for the appropriate
terminology or phrase. If in doubt, always use plain language. Keep your radio transmissions clear, simple, and
accurate, and practice using the radio so that you will be ready to go into action when the situation arises.




[image: image10.png]A very important mission you may have as an Observer is being in a “high bird". “High birds” are radio
relay aircraft that orbit above a set location. They provide the only communication between the search aircraft at
low altitudes and the mission base or ground teams. The Observer copies and relays all message to and from
these groups usually using the CAP FM radio. A log is kept of all messages relayed and the “operational normal”
messages from search aircraft. These messages are a safety message assuring the search aircraft has not been
lost.

The aircraft radio

To establish radio communications, tune the communications radio to the required frequency obtained
from the pilot or other documents. Almost all general-aviation aircraft transmitters and receivers operate in the
VHF frequency range 118.0 MHz to 136.975 MHz. Civil Air Patrol aircraft normally have 760-channel radios, and
the desired frequency is selected by rotating the frequency select knobs until that frequency appears in the
readout or window. Figure 1 is a typical aircraft radio with large tuning knobs to set the frequencies. The left
frequency is the one being used for transmissions and receptions. The right frequency is a setting/standby
position and its numbers will change when you move the tuning knobs. The white button switches the two
frequencies (standby to current use). In this manner the last frequency is retained for reference or the next
needed frequency can be preset

Communication Radio Navigation Radio

Figure 1

Before transmitting, first listen to the selected frequency. An untimely transmission can "step on" another
transmission from either another airplane or ground facility, so that all the transmissions are garbled. Next,
mentally prepare your message so that the transmission flows naturally without unnecessary pauses and breaks
(remember "Who, What, Where, When and How"). You may even find it helpful to jot down what you want to say
before beginning the transmission. Some radios have a design limitation that causes a slight delay from the
instant the microphone is "keyed" until the radio actually starts transmitting. If you begin to speak before the radio
has actually started to transmit, the first few syllables of the transmission will be lost. Until you become familiar
with the characteristics of the individual radio, you may find it desirable to make a slight pause between keying the
microphone and beginning to speak. When you are prepared to transmit, place the microphone close to your
mouth and speak in a normal voice.

CAP aircraft have been authorized to use FAA call signs, just like the major airlines and commuter air
carriers. Our FAA authorized call sign is "Cap Flight XXX," where the numbers are those assigned to each Wing's
aircraft. There are a few exceptions to this rule when you will use the aircraft ‘N' number or pilot's name as your
call sign.

The initial transmission to a station starts with the name of the station you're calling (e.g., Amarillo
Ground), followed by your aircraft call sign. You almost always identify yourself using your aircraft's CAP flight
designation. Once you've identified the facility and yourself, state your position and then make your request.

CAP aircraft should use the word "Rescue" in their call sign when priority handling is critical. From the
example above, this would be "Cap Flight four three niner rescue." DO NOT abuse the use of this word; it should
only be used when you are on a critical mission and you need priority handling. NEVER use the word "rescue”
during training or drills.




[image: image11.png]Stuck Mike

Occasionally, the transmit button on aircraft radio microphones gets stuck in the transmit position
resulting in a condition commonly referred to as a “stuck mike.” This allows comments and conversation to be
unintentionally broadcast. Worse yet, it also has the effect of blocking all other transmissions on that frequency,
effectively making the frequency useless for communication by anyone within range of the offending radio. You
may suspect a stuck mike when, for no apparent reason, you do not receive replies to your transmissions,
especially when more than one frequency has been involved. Also, with experience you may notice a different
sound quality to the background "silence" of the intercom versus the "silence" heard when the microphone is
keyed but no one is talking. Often the problem can be corrected by momentarily re-keying the microphone. If
receiver operation is restored, a sticking microphone button is quite likely the problem

Code words

Because the frequencies CAP normally uses are not secure, code words and phrases are sometimes
used to prevent unauthorized parties from obtaining the information and possibly compromising mission integrity.
The incident commander may assign code words and phrases for mission members to use when transmitting
important mission information, such as the sighting of the target aircraft, its location, and whether there are
survivors.

CAP FM radio

All CAP aircraft have an FM radio separate from the nav/comm radios. This radio is dedicated to air-to-
ground communications, and is normally operated by the Observer. One type of CAP FM radio is seen in Figure
2 and is normally set to 148.150HZ. You can learn more about this radio at the CAWG web site under “Member
Services, Communications.” A quick reference guide on how to use the radio is available on the CAWG web site
for you to print out for your use.
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Figure 2

The radio is normally used for communications with the mission base and ground teams. The aircrew normally
must report the following to mission base; radio check (initial flight of the day), engine start, times entering and
exiting a search area, and operations normal ("Ops Normal"), at intervals briefed by mission staff.

Audio Control Panel

The standard CAP aircraft audio control panel is the PMA 7000M-S, Figure 3. It selects the radios you
listen to and transmit on. This CAP audio control panel permits reception and transmission on three radios. The
Split Com Mode permits two people to transmit at the same time on two different frequencies. The pilot can listen
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[image: image13.png]and talk to air traffic control and the Observer to CAP headquarters. Note the Com 1/3 mode for example.




The TDFM-136 CAP FM radio is currently only on one WA Wing Aircraft (CAPF4692 – the new C182)
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1. Set Radios
a. ATC
b. CAP
CAP Radio Check (Check-in)
ATCATILS.
ATC Taxi Clearance
ATC Takeoff Clearance
CAP Wheels Up
7. ATC (In-Flight)
a. Before entering Class Delta
b. Before entering Class Charlie
c. Before entering Class Bravo
i. Clearance REQUIRE
8. CAP (In-Flight)
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9. CAP (Mission)
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¢ Mission specific
10. ATC (Return To Base)
a. ATILS.
b, Approach instructions
¢. Landing instructions
d. Taxi instructions
1. CAP (After Landing)
a. Wheels down
b. Shut down
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[image: image16.png]CALLSIGNS

Per CAP Directives and an agreement with the FAA, CAP Aircraft are to utilize the call sign “Cap Flight

" The first two digits indicate the particular CAP Wing’s number of alphabetical order and formerly
ponded to the first two digits of that Wing’s charter number. The second two digits are assigned within
cach wing and will be used for a particular aircraft. CAP aircraft arc to use these call signs when using a radio
to communicate, whether it is with Air Traffic Control or another CAP unit. When filing flight plans with
Flight Service Stations, use “CPF XXXX in the Call sign section and put the actual tail number in the remarks

section. Do not use “CAP XXXX™ as this is already in use by another corporation.
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[image: image19.png]Non-Electronic Communications

As a Scanner, you learned about different signals used to communicate with people on the ground from
the aircraft without radios. You also discovered that there were hand signals used to guide the aircraft on the
ground. There are additional signals used if the radio in your aircraft fails.

Light gun signals

It is still very important for you to follow instructions from the tower at a controlled airport even if your radi

is not working. In this case, you may have to rely on light gun signals from the control tower in order to receive the

necessary landing and taxi clearances previously described. Figure 4 shows each light gun signal, followed by its
meaning

lIn Flight

[Steady Green
Flashing Green

leared for takeoff
leared to taxi

Cleared to land

Return for landing
[Steady Red Stop [Give way to other aircraft and
lcontinue circling
Flashing Red axi clear of runway area fAirport unsafe—Do not land
Flashing White

Return to starting place on airport _|Not applicable
eneral warning — exercise extreme caution

[Alternating Red and Green

Figure 4
Questions
1. The audio control panel determines which electronic communications the Observer can
and on.
2. List the six times the Observer will normally report to mission base over the FM radio.

3. What is the effect of a “stuck mike'?
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Use to communicate positions relative to the aircraft. Example: “pilot, traffic, right 2 o’clock, low, no factor”
The pilot or other crewmembers would respond when they have visual sight (“contact”) with the traffic or
target, as required.
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[image: image26.png]4. Before transmitting on a frequency. for other transmissions and
your message.
5. The CAP call sign is used on most CAP missions. The additional word “rescue” should only be used
when priority air control handling is
6. What is the mission of a “High Bird"?

Navigational Equipment

This equipment is usually located on the instrument panel between the pilot and Observer where both can
easily reach it. Navigational equipment is used to help locate the aircraft's position above the earth’s surface.
They are always an aid to map reading, which is locating your position by visually referring to a chart. The
equipment becomes the primary method for fixes on night and possibly electronic searches.

Global Posi ng System (GPS)

The global positioning system, Figure 5, will probably be the most used aid to navigation. It is extremely
accurate and versatile. You can enter the “waypoints” (positions on the ground you want to fly over) for a flight
plan and it will determine what directions to fly, how fast you are going and how long it will take to get to the
waypoint.

A o

w3 T

Figure 5

The GPS will show you what navigation aids; airports with all their information, and airspace restrictions
are relative to your position and the waypoint. It can present a moving map display passing under an aircraft
symbol. In the search mode, it can show your assigned grid and set up, if desired, a search pattern for covering
the grid. You can also determine your present position at any time. This is just a sample of what the GPS can do
for you. In fact, you may tend to become over reliant on it and forget what to do without it! The best way to learn
how to use this invaluable piece of equipment is to use it. A GX55 downloadable simulator is available for you to





practice on.

[image: image27.png]VHF Omni Directional Range (VOR-DME)

The VOR station transmits radials/bearings that are referenced to magnetic north not true north. Some
VOR stations also have Distance Measuring Equipment (DME) that indicates how far from a station the aircraft is.
The station frequency, station identifier and Morse code identifier can all be found on the sectional chart. Figure 6
shows a VOR station and the compass rose with the radials. The radials/bearing shown on the chart are
transmitted by the station and do not need calculations by aircraft equipment. To find your position with a VOR
station, set the station frequency into the Navigation radio, Figure 1, with the large knobs. The Navigation radio
operation is the same as the Communication radio.
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Figure 6

The VOR Indicator, Figure 7, displays the information obtained from the ground VOR station. When the
needle is centered, the radial the aircraft is on will be indicated above the arrow. Keeping the needle centered will
fly you to or away from the station. The words “to” or “from” will appear in a window to indicate which you are
doing. You use the selector knob to enter the desired radial to fly to or away from the station on. The distance (if

you have DME) may be displayed on a separate instrument

You normally locate (fix) your position by plotting the radial and distance indicated by the VOR. Use the
selector knob to center the needle and read the VOR radial opposite the arrow. Note the distance (if you have
DME) and time. This information is then plotted on a chart to determine your position. If reception of multiple
VORs is possible and there is no DME, fixes using multi-radials could be used. If DME was available from multiple
VORs and no radial information is available, fixes using multi-distances could be used. At search altitudes
reception from more then one VOR is usually not possible.

Figure 7
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An important navigational instrument often overlooked is a clock, whether in the aircraft or on your wrist. If
you flight planned to enter the grid in 15 minutes and you have been flying only 10 minutes, you are probably not
at the grid yet. Conversely, if you have been flying 20 minutes you are probably past the grid. A clock, or time, is
always a good back up or check on your navigation

Questions
1. How can you practice with the GPS?
2. The VOR radials are referenced to North.
3. What piece of equipment is a good back up to your navigation?
4. What is the most common way to obtain a VOR fix?

Electronic Search Patterns (ELT Searches)

Electronic equipment and procedures are used in general searches to focus the search and rescue effort
in a specific area, or as an alternative to visual searches when visibility is reduced by weather or other
atmospheric conditions. The primary equipment in these type searches is an emergency locator transmitter (ELT)
and ELT reception device known as a DF for Direction Finding Equipment. The success of this type of search
depends on the life of the battery of the ELT, the survivability of the entire ELT unit and whether the unit was
activated or not. These ideals seldom exist. Therefore, the effectiveness of electronic searches depends heavily
on the experience and expertise of the search crews employing them and the survivability of the ELT. Through
practice, you will understand the difficulties caused by ELT signals reflected from obstructions, the adaptability of
electronic search methods to overall conditions, and the monitoring of radio equipment to ensure proper
operation.

ELT and SARSAT

The Federal Aviation Administration (FAA) requires most US-registered aircraft to have operable ELT
installed, which activate automatically when sensing acceleration forces during an accident. An active ELT
transmits a continuous radio signal on a specific frequency of 121.5 or 243.0 (for the military) until it's either
deactivated or its battery discharges.

Emergency Position Indicating Radio Beacons (EPRIB; primarily for maritime use) and Personal Locator
Beacons (PRB; currently illegal for general use but used by some government agencies) also transmit on the
same frequency (121.5 MHz, 243 MHz and 406 MHz or a combination). Those that transmit on the newer 406
MHz are specifically designed to operate with the Cospas-Sarsat satellite system, and transmit data that contains
a unique identifier number that links them to a database containing information on the vessel or aircraft and
emergency points of contact. Space-based monitoring of 121.5 MHz is expected to cease on 1 FEB 09.

In a cooperative effort among several nations, search and rescue-dedicated satellites (SARSATS) orbit
the earth and receive ELT transmissions. Upon receiving an ELT signal, the SARSAT derives the approximate
lat/long coordinates of the ELT's position, and the coordinates are passed through rescue channels to the incident
commander. Aboard the search aircraft, a radio receives the ELT signal, and converts it into an audible tone and
a signal that's processed by the direction finder. The direction finder (DF) provides the crew with relative direction
to the transmitter.

Before you can use any technique to locate an ELT, you must first be able to pick it up on your radio. The
aircraft conducting an electronic search will normally begin the search at or near the last known point (LKP) and
fly a search pattern at altitudes from 5,000 to 10,000 feet above the terrain if possible. At this altitude, the aircraft
can usually intercept the ELT signal, as well as recognize or distinguish the downed aircraft. Maximum track
spacing should be used initially to provide a rapid sweep of the probability area. Successive sweeps should have
a track spacing one-half the size of the initial spacing. For example, if the track spacing is 60 nautical miles
during the initial sweep of the area, then the track spacing for the second sweep of the area should be 30 nautical
miles. A third sweep of the area, if needed, should have track spacing of 15 nautical miles. This method of
gauging the track spacing applies to both a track line (route) and a parallel track search. In mountainous terrain
the initial search pattern should be arranged to cross the ridgelines at right angles, if possible. Subsequent
search coverage of the area should be at right angles to the first coverage tracks to compensate for blockage of
the ELT signal due to the shape of the terrain.



[image: image30.png]Once the searchers are in a position to receive the ELT signal, they may use one of several methods to
locate the transmitter and the accident scene

Aircraft Direction Finder (DF)

The L-Tronics LA series Aircraft Direction Finder, the most common DF unit found in CAP aircraft,
consists of VHF and UHF receivers, two- or three-element yagi antennas and circuitry. The controls consist of a
frequency selector switch, an alarm toggle switch (works like a light switch), and a dual-knob control switch for
volume (inner knob) and sensitivity (outer knob). There are two indications: a DF meter and a signal Strength
meter, Figure 8.

The tone-coded squelch circuit, called the Alarm mode, permits continuous, annoyance-free monitoring
for Emergency Locator Transmitters (ELTs) and Emergency Position Indicating Radio Beacons (EPIRBs) on
121.5 MHz.

The DF unit is normally connected to the aircraft audio system. This connection allows an audible as well
as a visual alarm when an ELT signal is detected in ALARM mode.

The three-whip antenna array provides for dual band operation. The performance of the DF is absolutely
dependent on the antenna installation and the antennas must be parallel to each other. The whip antennas and
the aircraft structure work together to form the directive antenna patterns necessary to the operation of the DF
set

STRENGTH  OSENS eVOL

Figure 8

There is considerable interaction between DF and communications antennas. The DF switching may put
a strong tone on communications receiver signals from some directions. The DF may have to be turned off or the
aircraft heading changed for good communications intelligibility. In particular, the DF receiver may cause
interference to communications on 132.3 MHz when operating on 121.5 MHz (126.85 MHz when using 243.0
MHz)

A functional check for this equipment is available on the CAWG web site for you to print out for your use

Normal Operations

The Alarm mode is the normal mode for routine conditions. 1t enables the pilot to monitor the emergency
frequency (121.5 MHz) without dedicating a communications radio to the task. DO NOT USE THIS MODE
DURING A DF SEARCH because the DF function is disabled in the Alarm mode.

To select the Alarm mode, place the Alarm toggle switch on (up). Set the SENS (sensitivity) so that the
needle just comes on-scale and the VOL (volume) to a comfortable level (the ear will detect a weak signal far
sooner than the alarm). [Note: The Alarm mode is designed to work with weak signals; if an ELT is transmitting
nearby and the unit is set to full sensitivity, the receiver may overload.]

If an ELT activates the Alarm, turn the Alarm toggle switch off (down). This activates the DF function and
allows you to track the signal

The alarm unit automatically rejects false signals. The ELT signal must remain at sufficient strength for 5-
20 seconds before the alarm light (flashing red LED) is activated.





DF Operations


You will be provided several checklists on how to operate both the L-Tronics DF gear and the new Becker SAR DF.  Critical to your success is to actually follow the checklists.

Normal DF Search Procedures
[image: image31.png]Climb to an altitude of at least 3000 feet AGL, higher if possible. Fly to the area of the reported ELT
signal. If the ELT cannot be heard in the expected area, climb to a higher altitude. If this fails to acquire the
signal, start a methodical search (e.g., area or expanding square)

Unless the beacon is known to be a 406 MHz EPIRB (which doesn't transmit on 243 MHz) or a military
beacon (which doesn't transmit on 121.5 MHz), switch between 121.5 and 243 MHz at least once each minute
until a signal is heard. All civil beacons except 406 MHz EPIRBs and some military beacons transmit on both
frequencies. Undamaged ELTs can usually be heard further on 121.5 MHz than they can on 243 MHz; the
reverse is often true for damaged ELTs.

Initial Heading
When first heard (write down the time and your location), the ELT signal will probably be faint and will
build slowly in strength over a period of several minutes. Continue flying until a reasonable level of signal is
acquired. The DF needle should deflect to one side and the Strength needle should come on-scale. Resist the
urge to turn immediately and follow the needle; instead, make a 360° turn at no more than a 30° bank to ensure
you get two needle centerings (approximately 180° apart) to verify the heading. When the turn is complete,
center the DF needle and fly toward the ELT. Note your heading (write it down) for reference.

If the ELT is heard on both 121.5 and 243.0 MHz, compare the headings. If they differ by more than 45°
or if the turn produces multiple crossovers, try a new location or climb to a higher altitude to escape from the
reflections.

While flying toward the ELT the DF needle may wander back and forth around center at 10- to 30-second
intervals. This is caused by flying through weak reflections and should be ignored. Fly the heading that keeps
needle swings about equal in number, left and right.

Signal Fade
Don't become concerned if the signal slowly fades out as you fly towards the ELT. If this happens,
continue on your heading for at least six minutes. If you are still headed toward the ELT the signal should slowly
build in strength in three or four minutes and be somewhat stronger than before the fade. If the signal does not
reappear, return to where the signal was last heard and try a different altitude.

Getting Close
As you get close to the ELT the signal will get stronger, and you will have to periodically adjust the SENS
control to keep the signal strength needle centered (do not decrease the VOL control as this could overload the
receiver). You also need to do this if the DF needle gets too sensitive. Periodically yaw the aircraft and observe
the DF needle respond (left and right).

Passing Over
A “station passage” is often seen as a rapid fluctuation in signal strength and confused DF readings.
Have the pilot yaw the aircraft to see if the course has reversed (needle goes in the direction of the aircraft turn).
If the course has reversed, continue on your heading for a few minutes. Then turn and make several confirmation
passages from different angles while continuing your visual search.

A checklist for this method can be found with the Observer Attachments for you to print out for your use.

Homing Method




[image: image32.png]Tune the direction finder (DF) to the ELT operating frequency; the pilot will then fly the aircraft to the
transmitter by keeping the left/right needle centered. The first step in homing is to tune the receiver to the ELT
frequency and listen for the warbling tone of the ELT signal. Fly directly toward the signal with the left/right needle
centered. A simple, quick maneuver is used to determine if you are going toward or away from the signal.

Starting with the left/right needle centered, the pilot turns the aircraft in either direction, so that the needle
moves away from center. If he turns left, and the needle deflects to the right, the ELT is in front of the aircraft
Turn back to the right to center the needle and proceed to the ELT.

If, in the verification turn, the pilot turns left and the needle swings to the extreme left, then the ELT is
behind you. Continue the left turn until the needle returns to the center. You are now heading toward the ELT.



[image: image33.png]Flying toward the ELT, maintaining the needle in the center of the indicator is the actual homing process.
If the needle starts to drift left of center, steer slightly left to bring the needle back to the center. If it starts to drift
right, turn slightly back to the right. Once you have completed the direction-verification turn, you will not need
large steering corrections to keep the needle in the center.

When passing over the ELT or transmission source, the left/right needle will indicate a strong crossover
pattern. The needle will make a distinct left-to-right or right-to-left movement and then return to the center. This
crossover movement is not a mere fluctuation; the needle swings fully, from one side of the indicator to the other
and then returns to the center.

During homing you may encounter situations where the needle suddenly drifts to one side then returns to
center. If the heading has been steady, and the needle previously centered, such a fluctuation may have been
caused by a signal from a second transmitter. Another aircraft nearby can also cause momentary needle
fluctuations that you might not hear, but the needle in the DF will react to it. Signal reflections from objects or high
terrain can also cause needle fluctuations at low altitudes in mountainous terrain or near metropolitan areas.

Wing shadow method (signal null)

The signal null or wing shadow method is based on the assumption that the metal skin of the search
aircraft's wing and fuselage will block incoming ELT signals from the receiving antenna during steep-banked
turns. The Observer can make simple estimates of the magnetic bearing to the transmitter by checking the aircraft
heading when the signal is blocked.

Once the search aircraft completes several signal-blocking turns in different sectors of the search area,
the Observer can establish the approximate location of the ELT by drawing magnetic bearings, or “null vectors,”
on the sectional chart. The ELT and accident scene will be at or near the intersection of the null vectors.

To use the null method, the search aircraft must be equipped with a properly installed antenna with a 45°
bend. On a low-wing airplane, the antenna should be mounted on the underside of the fuselage, in line with the
wings. On a high-wing airplane, the antenna should be mounted on the top of the airplane, again in line with the
wings. The wings must be made of metal so that the ELT signal can be blocked. Aircraft having fabric or
plywood covered wings are not suitable for the null search method, because the wings may not block the signal
well enough for the method to work properly.

Procedure

First, verify the receiver is tuned to the proper ELT frequency and that you can hear the warbling tone.
Mark your position on the sectional chart, preferably over a small but significant feature. Then the pilot will make
a 360° steeply_banked turn to allow you to determine the signal’s direction. As the airplane turns, the ELT tone
will break, or null, at the point when the aircraft wing comes between the transmitter and the antenna. For a brief
instant you will not hear the tone. The absence of the audible tone is referred to as the null.

On low-wing aircraft, with the antenna installed on the underside, the wing inside the turn, or the "down"
wing of the banking airplane, points toward the ELT when the tone nulls. On high-wing aircraft, with the antenna
installed on the top surface, the wing on the outside of the turn, the "up" wing, points toward the ELT when the
null is heard. To estimate the magnetic bearing from the search airplane to the ELT, the Observer makes simple
calculations. In high-wing airplanes, if you're turning left, add 90° to the aircraft heading when you hear the tone
null. If you're turning right, subtract 90° from the heading at the instant you hear the tone null. In low-wing
airplanes, when you're turning left, subtract 90° from the aircraft heading, and when making right turns, add 90° to
aircraft heading. See Figures 9 and 10.

Aiplane Heading e,

Read Magnetic Bearing fo ELT here. p==>

Figure 9
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Read Magnetic Bearing 1o ELT here.

Figure 10

You may find it simpler to make these bearing estimates using the face of the heading indicator. Imagine
an aircraft silhouette on the face of the search airplane's heading indicator. The silhouette’s nose points up
toward the twelve o'clock position, and the tail points toward the bottom or six o'clock position. Some heading
indicators actually have this silhouette painted on the instrument face, as shown in Figures 9 and 10. Upon
hearing the null, the Observer should quickly look at the heading indicator. If the search aircraft is a low-wing
aircraft, look for the number adjacent to the imaginary aircraft's low wing, as shown in Figure 9. If the search
plane is a high-wing, look for the number adjacent to the imaginary plane's high wing, as shown in Figure 10
That number is the magnetic bearing from the search aircraft's present position to the ELT transmitter.

Low Wing Null_~"Signal Heard

Null vector from first turn

Path of / High Wing Null
Aircraft

Low Wing Null Low Wing Null
High Wing Null
Null Vector from second turn

No nulls detected at low altitude

Low Wing Null

Figure 11

Regardless of the method used to determine the ELT’s magnetic bearing, the next step is to convert that
magnetic bearing to a true bearing by adding or subtracting the published magnetic variation for that area. Then
draw a line on your chart from the search aircraft's known position in the direction of the calculated true bearing
You now have one null vector, or line of position, to the ELT. The ELT is somewhere along that line, but it isn't
possible to tell exactly where. To narrow the focus, simply repeat the process starting from another known
position over a different geographical point. Don't pick your next geographical point near to or along the initial null
vector. The accuracy of this technique improves if you select geographic points well away from each other. If the
points are well separated, the null vector lines will intersect at a larger angle, and the position will be more
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“TURN TO TELL” RULE OF THUMB: IF UNSURE WHETHER ELT IS IN FRONT

OF OR BEHIND ACFT, TURN LEFT OR RIGHT.

¢ |IF NEEDLE MOVES OPPOSITE OF TURN, ELT IS IN FRONT OF ACFT.
¢ |IF NEEDLE MOVES IN DIRECTION OF TURN, ELT IS BEHIND ACFT.

- RESOLVING DF AMBIGUITY -

ARE YOU FLYING TOWARD OR AWAY FROM AN ELT?

NEEDLE MOVES

NEEDLE MOVES

WLEFT RIGHT »
ACFT TURNS ELT TO FRONT ELT TO REAR
RIGHT» | [FOLLOW NEEDLE! o
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WLEFT o FOLLOW NEEDLE]

“CONE OF SILENCE”: AUDIO SIGNAL MAY DISPPEAR WHEN ACFT IS
DIRECTLY OVER ELT
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Adverse Weather Electronic Search (Collapsing Box)

The collapsing box search technique is a search pattern that can combines aural and/or metered clectronic
search procedures with and dircction finding clectronic search procedures. It has three typical applications.
The first application is to verify the location of an ELT afier its suspected location has been identified. The
second applications is as an alternate direction finding pattern if initial clectronic search patterns fail. The third
application is for use in adverse weather in conjunction with IFR search procedures or at night.

On occasion aircrews will DF an ELT to the vicinity of an airfield and fly a partial traffic pattern around
the airport to verify that the ELT transmitter is on the field. They may fly a left downwind, base, and final with
a steady deflection to the left. The crew then incorrectly determines that the beacon is on the field when in fact
the beacon is on an aircraft that may have crashed on a five mile final. To prevent this error for occurring,
aircrews can fly a rectangular or boxed shaped pattern around suspected ELT coordinates. I the DF needle
stays deviated o the inside of the turn, the ELT is within the box, and the transmitter’s position is verified. If
the needle swings outside the turn, the ELT is not at the suspected coordinates. This is the basic principle of the
collapsing box. In the end, the aircrew wants to fly a small box, o perhaps even a turn around a point focusing
on a specific building o geographic reference, to pinpoint and confirm the exact location of the ELT.

Crews may use the collapsing box as a search pattern when initial electronic scarch procedures fail,
when equipment is degraded, or when a methodical scarch pattern is needed to maintain situational awareness
for the crew. The collapsing box search pattern is based on the same principle used in the XXXXX search
pattern, but it inverts two of the legs, resulting in the box shape. The collapsing box method lends can be used
in conjunction with aural and/or metered search procedures.

Typically, airerews will use standard clectronic scarch procedures.  If target coordinates are identificd,
but an aircraft or crash site is not visually sighted, the aireraft will verify the ELTs location by flying a square
pattern on cardinal headings to cffectively box the ELT coordinates. While flying the box pattern around the
suspected coordinates the crew must verify that the needle continues to point to the inside of the turn. The
aircrew can use this in conjunction with a descent to help pinpoint the ELT’s exact location. [f a specific
geographic point, terrain feature, or structure is identified the pilot can then establish a turn around a point,
circling the suspected coordinates to verify the location of the ELT.



[image: image37.png]While flying in adverse weather or night the collapsing box becomes a more valuable tool. The aircraft
can be flown on cardinal heading s at the observers direction while the pilot can concentrate on staying within
defined search airspace. This is because the needles do not have to be centered to use this technique. This is
also why this technique is effective if there are equipment degradations.

The aircrews should begin by using normal DF procedures. If these procedures prove ineffective, the aircrew
should begin the box pattern by flying a cardinal heading and setting the strength meter and volume for aural
and metered scarch. When the signal strength and volume peaks the aircrew should exceute a 90 degree turn
toward the needle. If the needle is inoperative, the aircrew should execute the turn and use signal strength to
determine if they are traveling toward or away from the ELT.  If signal and volume decreases, the aircrew
should exceute a 180 degree turn.  As the volume peaks the aircrew should mark the location and exceute
another turn to keep the ELT on the inside of the turn (off the same wing tip). The aircrew can descend to
increase the accuracy of the boxing technique. Wing null can also be used in conjunction with aural scarch if
the aircraft is not equipped with a direction finding unit.
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Ninety seven percent of all received ELT transmissions are false alarms. On frequency 121.5, 1 out of a
1,000 is an actual emergency. Why is a False Alarm a big deal? SARSAT can only monitor 10 ELTs at once so it
is very easy to overload the system. Thus emergency communications from real emergency situations are
blocked. However, all ELT signals must be treated as a real emergency since it isn't known which is real or false.

Questions

1.
2.

3.

8.
9.

When conducting an ELT search at night the technique should be used.
The approximate lat/long coordinates of the ELT's position are derived from and the
coordinates are passed through rescue channels

After receiving a reasonable strength signal on a DF method search, the crew should make a 360°
turn at no more than a 30° bank to ensure you get two needle centerings (approximately 180° apart)
to verify the

Flying can minimize reflected or blocked signals in mountainous terrain
You are homing an ELT signal and in the verification turn, the pilot turns left and the needle swings to
the extreme left, then the ELT is you.
A high wing aircraft will have a signal null point when the wing is pointing to the ELT.
The effectiveness of electronic searches depends heavily on the and

of the search crews employing them
The Alarm switch must be turned to DF the ELT.

All ELT search methods end with a

Crew Limitations

You learned about and have experienced personal mental and physical limitations as a scanner. You now
know what your limitations are. The IC may initiate more limitations due to the unique conditions of the search
mission or only to insure those limitations in CAP Regulations (CAPR) are being followed. The two main CAPRs
that affect the crewmembers are CAPR 60- and 60-3.

CAPR 60-1

CAPR 60-1, specifically paragraph 2-14, affects pilots directly but the limitations are relevant to other
crewmembers also

2-14.  Flight Time and Duty Limitations. Pilots will not be scheduled for more than 8 hours and will not,
under any circumstances, exceed 10 hours flight time during a 14-hour crew duty day. The crew duty day
begins when reporting for work or CAP duty (which ever occurred first) and ends at engine shutdown at
the completion of the flight activity. At least a 10-hour rest period should be provided between duty days.

CAPR 60-3

CAPR 60-3, specifically paragraph 1-23, affects all crewmembers
1-23.  Prevention of Fatigue. Incident commanders will ensure that personnel performing operation
mission activities, particularly flight operations, have had sufficient rest to enable them to safely complete
the proposed assignment. CAP mission managers and flight crews should refer to CAPR 60-1 for flight
time and duty limitations. CAP flight crews and ground teams will make a
conscientious effort to avoid or reduce fatigue by

Questions
1.

a. Periodic separations from duty station;

b. Periodic light refreshments of moderate amounts of hot foods, soup, fruit juice, etc.;
c. Avoidance of excessive smoking;

d. Periodic sleep prior to sorties; and

e. Refraining from alcohol within 24 hours of reporting for the mission.

Which regulations specify crew limitations?

2. How many hours in a 14-hour duty day can a pilot fly?
3. CAP flight crews will make an effort to avoid or reduce
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When planning a visual scarch, consider the following factors:

e The Controlling Obstacle Within the Search Arca (talle

o Ingress-Egress Coordinated Altitudes (to avoid other search traffic)

o Plan to Place the Scanner on the side of the Aircraft Opposite the Sun for best Chance of Reflections

o Utilize the Lat-Long Numbers on the GPS to fly North-South Search Lines

o Keep the Same Longitude Number on the GPS to Fly the North-South Track

e To Correct the Longitude Number, Fly Iest to Increase Longitude; Fly North to Increase Latitude

« At90 Knots, a Turn Rate Just Under Standard Rate Will Yield % Mile Turn Radius Which Makes ¥
Track Spacing

« Be Especially Diligent to Search on the Border of the Grid to Avoid this Commonly-Missed Arca

man-made obstruction or terrain)




[image: image44.png]PARALLEL (GRID) SEARCH

Normally used when the search arca is large and fairly level, uniform coverage is desired, and only t
approximate location of the target is known.

Begin at one corner of search arca and fly at assigned altitude.

leg at ¥ desired spacing (S) from border.

ongly desired for accurate coverage: refer to GPS Operations Section for more information.

Legs can be East-West or North-South: consult your IC or Air Ops Director for desired method(s).

_— o oy

EARCH AREA
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This search allows mountain slopes and valleys to be searched thoroughly. Used when sharp changes in
clevation make other search patterns impracticable. Work high to low=-fly down canyons and elevation, not up!
Perform a thorough survey prior to flying: box canyons cat airplanes! Mountain Search Flying requires a great
deal of specialized iraining. This search pattern is for qualified aircrews only.
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A table of average visibility limitations as applied to specific objects is as follows:

Person in Life Jacket
Person in Small Life Raft

Mile
¥ Mile
> Mile

Crash in Wooded Area
Crash on Desert or Open Plain 2 Miles
Person on Desert or Open Plain I Mile or Less

VIS

JAL SEARCHING CLUES

Looking for the following things can help you locate and identify a missing aircraft
o Light colored abjects or sunlight reflections on metal, “trash pile” appear:
resembles an aircraft

nce--don’t expect to find anything that

o Discolored snow. “Horsetails” (caused by wind blowing loose snow over an obstruction such as an aircraft’s
empennage), or deep furrows in snow

o People

o Broken or disturbed trees, branches, underbrush, or crops

o Fresh or bare carth, landslide, or unexplained break in terrain contour

o Tracks or movement patterns in snow. grass, sand. et

o Ol slicks. discoloration, floating debris or rafts, excessive bubbles on or in water

o Smoke and/or fire, blackened or burned arcas

o Presence of scavenger animals or birds
«  Any other abnormalities in the environment
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Flight planning is determining, on the ground, what altitudes and directions the aircraft must be flown to
accomplish the desired mission: based on available weather, surface and aircraft information. Additionally, the
amount of time for and fuel used on the mission can be determined. The following tools are needed to prepare a
flight plan; paper, pencil, current chart (normally a sectional), flight computer and plotter. Often a simple flight plan
to a nearby grid can be completed without the flight computer and plotter.

Plotter
The flight plotter is used to measure directions and distances from the chart. Look at your plotter. There
are multiple mileage scales, often on both sides of the plotter. Be sure to use the correct one for the chart being
used. Also note whether the mileage start/zero point is at the end of the plotter. A degree scale, to measure
angles, is part of the plotter. On some plotters, the degree scale can be rotated. Course line arrows may be at the
compass base or the plotter's edge and indicate what direction you want to fly. A grommet (hole) is located at the

center of the compass

Computer
The hand computer is used to solve the simple mathematical flight navigation problems such as direction.
speed, time, and fuel consumption. While electronic flight computers are available, hand ones are cheaper and

will satisfy CAP needs

o
M o

Figure 12

Look at your computer. Note that the distance on the on the inner and outer scales between 1 and 2 is
much greater than the distance between 9 and 10/ 0. This is a logarithmic scale. Also note that the 9 can be .9, 9.
90 or 900. You must use common sense to correctly place the decimal point.



[image: image48.png]Normally, you will only use the computer to determine how long it will take to get to a grid. The outer non-
moving scale is used for miles. The inner movable scale is used for reading time and has two time scales, one in
minutes and the other in hours. The large black arrow on the inner scale indicates 60 minutes or 1 hour. To use
the computer, set up a simple proportion. Suppose you are flying at 120 nautical miles per hour (Kts). Rotate the
inner scale until the black arrow representing 1 hour is opposite the 12 (120 with correct decimal place) (blue
arrow in Figure 12). For instances, look opposite 30 nautical miles to find it will take 15 minutes to fly that
distance (red arrow). Conversely, you can look above any time on the inner scale to see how far you will fly for
that given time. Of course, 120 Knots is 2 nautical miles a minute for a mental check on your answer.

There are two other things you may use the computer for fuel used and converting mileage. The method
to find fuel usage is the same as finding how far you can fly. If your aircraft uses 12 gallons of fuel per hour, how
much fuel will it use in 25 minutes? Move the black arrow hour indicator to be under the 12 for 12 gallons per hour
(blue arrow, Figure 12). Look above 25 minutes on the inner scale to read 5 gallons (white arrow). Remember to
mentally place the decimal point and use common sense to check the answer.

To convert nautical miles to statute miles, rotate the inner scale until the nautical mileage is under the
small “Naut.” arrow. Read the statute mileage under the small “Stat.” arrow. For example, 33 nautical miles (green
arrow, Figure 12) equals 38 statute miles (yellow arrow). Of course, you can also convert the mileage using the
scales on a plotter or sectional chart.

The wind slide, for use with the backside of the computer, and the various windows on the computer front
are not used on a normal search mission. At search altitudes the winds are usually calm or so small they basically
have no effect on the aircraft’s flight path. The same is true of the temperature that affects the altitudes calculated
in the windows. If you are interested in these calculations, have a pilot explain them to you.

Computer Practice Problems
Use your computer to do the following problems. Set up the computer to find the underlined answer. Your
answers may be off a little because of different computer alignments.

Speed, time and distance: Mileage Conversion
Speed Time Distance Nautical Miles Statute Miles
90 Kts 40 Min 60 NM 60 89
135 Kts 1 Hr 20 Min 180 NM 28 32
110 Kts 11% Min 21NM 13 15
Fuel consumption:
Rate of Consumption ~ Time Fuel (available or used)
6 GPH 198 Min 20 Gals
10 GPH 40 Min 6.7 Gals
15 GPH 1 Hr 40 Min 25 Gals
Questions
1. When using the flight computer, you must provide the. to have the
correct answer. The answer should always be checked with .
2. The plotter is used to determine the to fly and the that will be
flown
3. The computer uses a simple to calculate speed, time, distance and fuel problems.

Flight Planning

Flight planning a mission fully, and flying the plan, will make the actual flight easier, simpler, safer and
more likely to succeed. The actual flight is flown using the plan as a starting point and correcting the flight based
on actual in-flight weather, surface and aircraft information. The most common flight plan you will complete will be
one to and from a search/area grid from the mission base. The tools you have been introduced to will be used to



[image: image49.png]determine the directions, distances and times for the flight plan. Additionally, you will be shown alternate methods

to determine the flight plan that is adequate for the mission. Practice problems are located after the questions for
this section.

Suppose your crew is at the mission base of Los Banos and has been assigned grid SF381C. First,
where is grid SF381C? Refer to your gridded chart (San Francisco in this case) to find the location of the grid.
This location should be transferred, in pencil, to the current sectional chart that will be used for navigation.
Standard procedure requires you to fly to and identify the four corners of the grid. You and the pilot should
evaluate the grid to determine what search pattern you will use in the grid, where you will start it and which
corners you will enter and exit the grid at. Note the latitude and longitude of each grid corner for future reference.

A heavier pencil line is drawn connecting the mission base to the grid entry corner and from the grid exit
corner to the mission base. You now know where you must fly over the ground. Take some time to study the route
and its area. Look for emergency airfields, obstacles, and recognizable points on the ground to be used to check
that your flight is on course. This sortie is fortunate to have a nearby VOR that will provide coverage for the route
and grid. For example, the grid’s SE corner is located on the VOR’s 184° radial at 14 NMs.

I
i‘ True North 4
| direction T[]

reading

Figure 13

Next the heading to the NW corner of the grid is determined. The plotter is laid down with the edge and
grommet over the penciled course line drawn on the chart (white arrow in Figure 13). The plotter is slid along the
line until the grommet is over a meridian/longitude line or the rotating degree scale arrows are aligned with the
longitude line and 0° is at the top (red arrow). The direction to fly is read at the black arrow on the plotter pointing



[image: image50.png]in the correct direction. In this case, 193° which agrees with common sense that you want to travel SW not NE
Plotters without a movable degree scale read the course above the longitude line at the red arrow with the
grommet correctly placed. Don't forget to subtract the variation of 15° to make the heading 178°. The course
direction can also be measured by moving a straight edge (paper sheet), keeping it parallel to the course line,
over the center of the VOR station. The direction is read at the radial ring of the VOR and is about 178°.
Remember that the VOR radials are referenced to Magnetic North so the variation has already been subtracted

The plotter can now be used to measure the distance from the mission base to the NW corner of the grid.
Zero on the plotter’s scale is placed over the airport symbol and aligned with the course line. Los Banos to the
grid corner is 27 NM. Distance can also be obtained without a plotter. Distance can be measured along the
course line by laying a pencil down on it or a piece of paper with tick marks. Then the pencil length or marked
paper can be measured using the scale at the top of the chart or the minute marks on the longitude lines.

The only thing left to determine is how long the flight is estimated to last. A normal planned time in the
grid for searching is 2 hours. The flight times to and from the grid have to be calculated and added to the grid
time. You ask the pilot what airspeed he will use to fly to the grid. He states 110 Kts. The distance to the grid was
measured at 27 NM. Set your computer up for the 110 Kts and look on the outer scale at 27 NM. The time for the
example is about 15 minutes.

Actual time may take a minute or two longer as the aircraft has to accelerate to the 110 Kits. This is not a
significant factor on this type sortie. It can be seen on Figure 13 that the leg from the grid to mission base has
about the same mileage as the leg to the grid. Therefore, 15 minutes can be estimated for the return to base
(RTB). The entire flight is estimated to last 2 hours and 30 minutes after takeoff.

You can mentally estimate the leg time when no computers are available. 120 Kts is 2 NM per minute. 27
NM divided by 2 NM per minute equals a little less then 14 minutes. Another minute or so should be added since
110 Kts is slower.

This sample flight plan is suitable for a sortie to a nearby search grid at low altitude under visual
conditions. Indeed, it will also suffice for many cross-country flights at a medium altitude for an hour or two
duration. A more precise and detailed flight plan is usually needed for longer or more complicated flights. That
type of flight plan requires the use of the computer that has not been covered in this course.

Questions
1. The radials from VOR stations are referenced to North.
2. The plotter's is laid down on the course line to measure direction from True North.
3. The assigned grid location should be transferred to a chart for navigation.
4. Plotters without a rotating angle measurer must place the over a meridian/longitude
line.

5. What are some items to look for along the planned route?
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Introduction
1. Be GES Qualified
Be at least 18 years of age.
Be a qualified Mission Scanner.
Have a Unit Commander or authorized designee’s signature attesting that all prerequisites have been
completed.

Observer Responsibilities
1. Visual search
2. Basis
3. How much the pilot wants

Communications

Transmit and receive

Radio check (initial flight of the day), take off time ("wheels up"), times entering and exiting a search area
landing time ("wheels down"), and operations normal ("Ops Normal").

Blocking all transmissions on the frequency.

Listen, mentally prepared.

Critical

To relay radio messages.

N

Do e

Navigational Equipment
1. Download the GX55 simulator.
2. Magnetic.
3. Aclock.
4. Plot the radial and distance

Electronic Search Patterns
DF, Homing

SARSAT.

Heading.

Higher.

Behind.

Up.

Experience, expertise.
Off.

PNOO R WN
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1. CAPR 60-1 and 60-3.
2. 10.
3. Fatigue.

Flight Planning Tools
1. Decimal place, common sense.
2. Direction, distance.
3. Ratio

thht Planning

Magnetic.

Edge.

Current

Grommet.

Emergency airfields, obstacles and ground check point

arLN=2




Glossary for the Observer

· ADF – Automatic Direction Finding – Navigation radio used in conjunction with a NDB (1st Generation radio navigation) – The needle always points to the NDB
· AFD – Airport Facilities Directory – Contains all of the information you will need regarding navigation and radio frequencies – Lists all of the airports in WA State that we are authorized to land at
· CD – Counter Drug

· CAP Pilot – Holds an FAA rating of atleast a private pilot and has passed a CAPF5 check ride – Is not a mission pilot

· DF – Direction Finding – electronic gear on the aircraft used to find ELT

· DME – Distance Measuring Equipment – Used in conjunction with VOR radio measure slant range from aircraft to the VOR 

· DR – Disaster Relief

· ELT – Emergency Locator Transmitter – Beacon mounted on aircraft that when activated emits a pulsing signal on frequencies of 121.5, or 243, or 406  

· GES – General Emergency Services – First rating a member of CAP receives – basically allows you to go to a mission base and help on the ground where needed

· GPS – Global Positioning Satellite

· HLS – Home Land Security 

· IC – Incident Commander 
· ICS – Chain of command system used by all Emergency Services agencies (Fire/Police etc)

· ICS Forms – Standard Forms under ICS (The two you will probably use the most often will be the ICS211 and the ICS220) 
· Mission – A particular CAP objective – made of sorties – could be a single sortie or hundreds of sorties

· Mission Pilot – Holds at-least a FAA private pilot license and has passed a CAPF91 Check ride (as well as all the training required to take the check ride) 

· NDB – Non-Directional Beacon – As the name implies the radio signal goes out in all directions – It is what the ADF homes in on
· REDCAP – Real World Search Mission
· Sortie – Individual aircraft on a mission
· SAREX – Search And Rescue Exercise 
· VOR – Very high frequency Omni-directional Range – Primary means of radio navigation until the advent of GPS 
Washington Wing CAP Mission Observer Prep Course
SEP 2004

