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Instructors from the FAA Academy conducted a three day 
Instrument Instructor clinic at the Columbia Metropolitan 
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(continued from page 1) 
Airport on August 6, 7, and 8. 
Instructors from N. c., Georgia, 
and s. C. attended the clin ic 
and at completion had their 
ratings revalidated for two 
more years. 

The FAA Team, headed by 
Pete Campbell, had an excellent 
program prepared and aid an out
standing job in presenting 
their material. Other Instructors 
were Spence Houghton and Bruce 
Romick of the Academy and Charlie 
Matthews of Jacksonville Center. 

Pete Campbell am 
Instructors 

The following attended the clinic which was sponsored by 
the s. c. Aeronautics Commission: Capt. Andrew A. Lea, 
Sumter: Winston Delano Montague, Orangeburg: w. J. Truebe, 
Melvin E. Hinson, D. P. Hussey, Philip W. Williams, J. J. 
Word from Stevens Aviation: Harry Weinberg, Georgetown: 
w. H. Burkhalter, North Augusta: Edwin F. Slaughter, 
Lancaster: Hope D. Craver, Columbia: Guy Campbell, Jr., 
Malcolm E. Lucas , Edward Dennis , and James S • Harvey from 
Eagle Aviation: Maj. James E. Heckman, Shaw AFB: Victor 
Marturano, Camden: Arthur D. Rich, Aiken:Donald Vining, 
Columbia: John McKay, Stevens Aviation: M. Berley Kittrell, 
Columbia: Warren E. Guinn, Sumter: Ruby L. Guinn, Sumter: 
Robert u. Bedard, Shaw AFB: Charles v. Huffstetler, 
Columbia: George L. Welch, St. George: G. G. Woolard, Camden: 
Rrank Henderson, Lugoff : James W. Moore, Jr • , Saluda: 
John F. Saverance, Florence: Jim Hamilton, Midlands Aviation: 
Louis w. Fournier, Sumter Airways: and c. H. Holt, Bradenton, 
Florida. 
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FEDERAL AVIATION ADMINISTRATION 

IFR PILOT EXAM.Q.GRAM• NO. 23 

Fundamental ADF Procedures 

A review of errors being made on Instrument Pilot Written Tests reveals that . m~y applicants are hazy 
about basic .ADF procedures. Proficiency in Automatic Direction Finder (ADF) procedures is essential 
to the instrument pilot. A poor understanding of this important navigational tool can lead to critical 
errors under instrument conditions. An instrument pilot should be able to establish a track to a Radio 
Beacon (RBn) or to a Locator Outer Marker (LOM) by the use of ADF. During off-airways flying, 
beyond the range of VORs, the only electronic navigational aids available may be low or medium' 
frequency homers. In an emergency the pilot may even have to use a commercial broadcast station. 
On flights beyond the borders of the United States, be frequently finds that ADF is still the primary 
radio aid to navigation. This Exam-0- Gram will cover fundamental ADF definitions and procedures. 
Refer to VFR Exam-0-Gram No. 39 for the use of ADF for VFR navigation. 

ADF and VOR -- Before starting a discussion of ADF, a distinction should be made between the indica
tions of the ADF and the VOR receivers. The ADF needle points to the station regardless of aircraft 
heading and position (Fig. 1). The VOR receiver, with the CDI ceiitered, indicates the magnetic 
bearing from the aircraft to the station (Fig. 2 "315 TO''), or from the station to the aircraft (Fig. 
"270 FROM"), regardless of aircraft heading. This Exa.m-0-Gram will cover ADF only. 

Fig. 1 Fig. 2 
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WHAT IS A BEARING? -- This is the relation (direction) of one object or point to another object or 
point. As applied to ADF, it is simply the direction of a line from the aircraft to the station or from 
the station to the aircraft (Fig. 3). 

HOW DO YOU FIND AN ADF RELATIVE BEARING? -- The relative bearing of the aircraft to the 
station is the angular relationship between the aircraft heading and the station, measured clockwise 
from the nose of the aircraft (Fig. 3). This bearing is read directly on the ADF dial, measured 
clockwise from zero. 

Note: We sbatl consider only the fixed azimuth dial which is typical of most light plane installations. 

HOW DO YOU FIND A MAGNETIC BEARING? -- A magnetic bearing is the direction of an Imaginary 
line from the aircraft to the station or from the station to the aircraft, referenced to magnetic north. 
To determine the magnetic bearing to the station, add the magnetic heading of the aircraft to the 
relative bearing shown· on the ADF dial (Fig. 3). If the sum is more than 360•, subtract 360. The 
reciprocal of this bearing is the magnetic bearing from the station to the aircraft. Any time the 
magnetic compass reads "North," the ADF needle reads the magnetic bearing to the station 
(Fig. l ."N''). Any time the magnetic compass reads "South, II the ADF needle reaas the magnetic 
bearing from the station (Fig. 1 "S"). 

HOW DO YOU FIND TRUE OR COMPASS BEARINGS?-- Use the same procedure that bas been 
described for finding magnetic bearings, sUbstituting true beading or compass heading for' magnetic 
beading. A compass bearing may be changed to a magnetic bearing by applying deviation. A 
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magnetic bearing may be changed to a true bearing by applying variation (F lg. 3). 

WHAT IS ADF HOMING? -- ADF homing Is flying the aircraft on any heading required to keep the ADF 
needle on zero until the station Is reached. Refer to VFR Exam-0-Gram No. 39. 

WHAT IS ADF TRACKING? - - This Is the ADF procedure of flying a straight geographical flight path 
Inbound to or outbOund from a low or medium frequency facility. A heading Is eslabllsbed that will 
maintain the desired track regardless of wind drift. 

HOW DO YOU TRACK INBOUND? -- (Fig. 4) Turn the aircraft until II Is pointed directly toward the 
s.lation with an ADF relative bearing of zero. While holding a constant heading, any deflection of the 
ADF needle Indicates a crosswind. H the needle deflects right, the crosswind Is from the right and 
vice versa. The needle Indicates the direction of the turn required to Intercept the track. The turn 
should be made when there Is a definite needle deflection of 2 to 5 degrees. The angle of Interception 
will depend on the rate at which the aircraft drifted from the track, the distance from the station and 
how quickly you wish to return to track. In the Illustration a 20° correction Is applied when a 5° 
drift Is noted. 
Position U -- Turn the aircraft until the ADF needle Indicates zero. 
Position f2 -- Maintain a constant heading until an off-course'drift Is Indicated by a 5" needle 
deflection. 
Position *3 -- Turn 20° In the direction of the needle deflection. Now the needle Indicates a relative 
bearing on the opposite side of zero. As you approach track, the needle continues to move further 
away from zero. 
Position *4 -- When the needle deflection equals the angle of Interception, the aircraft Is back on the 
desired track. In actual practice you should lead the turn to the Inbound heading before the track 
Is Intercepted. The amount of lead will depend on distance from the station, rate at which track Is 
approached, and rate of turn. 
Position #5 -- The aircraft Is turned to a heading which you estimate will compensate for wind drift. 
Iii the illustration, a 10" left correction for right drift has been applied. The ADF needle Indicates 
a relative bearing of 10" . As long as the relative bearing remains constant, the aircraft Is on track. 
H the wind Is under-estimated and an off-course drift Is Indicated by a decrease in the relative 
bearing, turn to the original interception heading. When the track has been re-interceptect. turn to 
a heading which will Include a larger drift correction, for example, 15". H the original drift correc
tion of 10° is an over-estimate, the ADF needle wUl show a gradual increase in relative bearing. To 
return to track, parallel It and· let the wind drift you back. When the ADF needle Is on zero, turn 
Into the wind with a reduced drift correction angle, for example, 5". 

Pos.2 
Fig. 4 
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HOW DO YOU TRACK OUTBOUND? -- (Fig. 5) The procedures are basically the same as for Inbound 
traCkiiiii. The main difference Is that the ADF needle moves further away from the 180° position as 
the change of heading Is made toward the desired track. 
Position *I -- Turn the aircraft untU the ADF needle Is "on the 180° position. The station Is now 
directly behind. 
Position #2 -- Maintain this heading untU the needle deflects away from the 180" position. U the 
needle (pointer end) Is deflected to the right of 180 (counter-clockwise), the crosswind is from the 
right and If the needle is deflected to the left of 180 (clockwise), the crosswind Is from the left. 
In the illustration, a 5° left deflection is shown, indicating a left crosswind 
Position #3 -- Turn 20° tn the direction of the needle deflection. After this turn bas been made, notice 
the needle has moved further away from the 180° position in the same direction as the original deflec
tion. As you approach the desired track, the needle moves hack toward the 180" position. 
Position 14 -- When the needle deflection equals the angle of int~rception, the aircraft is back on track. 
Lead the turn to the outbound heading using the same technique that was described earlier. 
Position #5 -- The aircraft ls turned to a heading which you estimate will compensate for wind drift. 
Minor corrections are made following the same technique that was described under inbound tracking. 
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HOW DO YOU INTERCEPT PRE• DETERMINED BEARINGS? -- Yw may he cleared to track inbound 
fo or outbOUnd from a radto ftx on a deflriite magnetic bearing. The procedure for intercepting a 
desired hearing Is the same as for simple tracking except the angle of interception is usually greater. 

INTERCEPTION OF AN INBOUND BEARING -- (Fig. 6) 
Position fl -- Determine your position in relation to the station by turning the aircraft to the heading 
of the bearing to be intercepted. U the ADF needle is to the right of zero, the station is to your right 
and vice versa. Note the number of degrees the needle is deflected right or left from zero, then 
double this needle deflection. This is the interception angle. Since it is not feasible to intercept a 
bearing at more than a 90° angle, limit the angle of interception to 90° _ An interception can be mad-" 
at angles less than those calculated by this method, however, doubling the angle of needle j c- r 

will normally result in an interce(t:ion of a desired bearing at a comfortable distance from tr.e stat wn. 
Position H2 -- Turn the aircraft toward the desired bearing the number of degrees determined for the 
interceptton angle. 
Position #3 -- Maintain the interception heading untU the ADF needle is deflected the same number of 
degrees from zero as the interception angle. 
Position #4 -- Turn inbound and continue normal tracking procedures. Lead the turn using the same 
technique that was described earlier. 
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INTERCEPTION OF AN OUTBOUND BEARING -- (Fig. 7) 
Use the same procedures as for the Inbound interception, substituting tbe 180° position for tbe zero 
position of the ADF needle. After you complete the Intercepting turn, the ADF needle will move further 
away from the 180• position as was the case In Intercepting an outbound track. Hold the beading un!U 
the angular deflection of the ADF needle from the 180° position is equal to the. angle of Interception. 
Now turn ootbound and cant inue tracking procedures. 

DESIRED INBOUND BEARING 0 
MAGNETIC HEADING 0 
RELATIVE BEARING 040 
MAG. BEARING TO STA. ciw 
INTERCEPT.ON ANGLE OBO 

Ftg. 6 

DESIRED OUTBOUND BEARING 180 
MAGNETIC HEADING 180 
RELATIVE BEARING 230 .:f. MAG. BEARING TO STA. OSO '¥"' INTERCEPTION ANGLE 090 

Pcs.4 Pes. I Pes. 3 

Fig. 7 

DON'T TRUST ANYONE (PERIOD) 

Pilferage froa aircraft--even the stripping of air
craft--is becoming a serious problem at many of the nation's 
airports, the Federal Aviation Administration says. In a 
recent Advisory Circular on the •security of aircraft at 
airports," FAA warned that aviation electronics equipment 
presents a particularly tempting target for thieves. The 
agency cited one case where $27,000 worth of communications, 
navigation and associated equipment was lifted from an exec
utive aircraft owned by a West Coast construction company. 
It also noted that "a very active criminal ring operating in 
the Southwest stole more than one million dollars worth of 
electronic equipment from airplanes." Thefts of aircraft 
hardware--including wing tips and tail cones--are common 
as well. At one airport, for example, a light plane was 
stripped of its engine, engine aount, cowling and propeller. 
At another, a truck was driven down the flight line and every 
controllable propeller was removed by thieves. The FAA 
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(Con't from page 6) 
Advi sory Circular lists various countermeasures which can 
be taken by aircraft owners and airport operators to inhibit 
pilfer age including such obvious steps as the locking of all 
doors, windows and ignition switches on parked aircraft. 
Air port operators also are urged to post signs noting that 
the theft of vital aircraft parts and fuel is, in most 
cases, "a Federal offense punishable by fines up to $10,000, 
imprisonment for 20 years, or even death if such a theft 
causes an accident resulting in loss of life." Copies of 
the Advi sory Circular (AC 150/5200-GA) may be obtained free 
of charge from the Department of Transportation, Disbri
bution Unit, TAD-484.3, Washington, D. c. 20590. 

G. I. FLIGHT SCHOOLS 

The following operators have been approved for Flight 
training under the G. I. Bill: 

Eagle Aviation, Aiken, s. C.-Ground School, Commercial 
Multi-Eng, Instrument and Flight Instructor. 

Sumter Airways , Commercial, Instrument, Flight Instruct' 
S.C. Helicopters, Saluda , S.c.- Comrnercia~Fliqht 

Instructor and Ground School. 
Carolina Aero, Ander son- Commercial and Flig~t Ins-~r '- r 

Bermuda High Soaring, Chester- Commercial Pilot. 
Georgetown and Western, Georgetown-commercial and 

Flight Ins tructor. 
Florence-Darlington TEC- Ground School 
Midlands Aviation, Columbia-commercial , Instru ~nr., 

Flight Instructor. 
Stevens Aviation, Greer-Ground School, commer cial, 

Instrument, Flight Instructor, Multi-Engine, ATR D-e 3 type 
ratin:J. 

Miller Aviation, Columbia-commercial, Instrument, 
Flight Instructor, ATR, Multi-Eng., Instrument Fli£ '1t 
Instructor. 

List continued next month. 
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The Big Sky Flying Club, Inc. was issued an invitation to the 
Breakfast Club for Sunday October 6. They have a big program 
planned for the Fly-In, including a spot landing contest, 
air show by Bevo Howard, Static exhibib of antique and horne 
built aircraft and also rides. The program will last until 
3:30 p.m. with the airport being closed at intervals during 
the afternoon for the demonstration by Mr. Howard. 

Arrangements have been made with tower personnel to permit 
non radio aircraft to attend this meeting. Aircraft without 
radios should enter the traffic pattern and wait for green 
light. Aircraft with receiver only, monitor 119.9. All pilots 
should identify themselves as fly-in guests to receive 
instruction to proper ramp. 

The September 22 meeting will be held at Goat Island. Members 
who attended last year had a very enjoyable time • A goat 
was given away to the one Who presented the best display 
on landing. We expect something on this order this year. 


