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Introduction 

The written examination for the Airline 
Transport Pilot (Airplane) Certificate 
places major emphasis on the specific 
requirements and duties of an airline 
transport pilot, in accordance with the 
requirements stipulated in Federal 
Aviation Regulations Part 61. This 
examination guide outlines the aeronau­
tical knowledge needed to obtain an 
Airline Transport Pilot Certificate and 
stresses requirements relating speci­
fically to airline operations. Pilots 
wishing to acquire this certificate only 
for its advantage to them in their line 
of aviation activity must a~pect to be 
examined on the same basis as an ap­
plicant seeking the certificate for use 
in an airline pilot's job. 

The following excerpts from the Federal 
Aviation Regulations Part 61, pertaining 
to eligibility, are given for the con­
venience of the applicant. 

§ 61.41 EJ.igibility requirements: 
general. 

To be eligible for an airline transport 
pilot certificate, a person must-

(a) Be at least 23 years of age; 
(b) Be of good moral character; 
(c) Be able to read, write, and under­

stand the English language and 
speak it without accent or impedi­
ment of speech that would inter­
fere with t\0 -way radio conversa­
tion; 

(d) Be a high school graduate, or its 
equivalent in the Administrator's 
opinion, based on the applicant's 
general experience and aeronautical 
experience, knowledge, and skill. 

(e) Have a first-class medical certi­
ficate issued under Part 67 of this 
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chapter within the 6 months before 
the date he applies; and 

(f) Comply with the sections of this 
Part that apply to the rating 
he seeks. 

8 61.145 Airplane rating: aeronauti­
cal exP'rience. 

(a) An applicant for an airline 
transport pilot certificate with 
an airplane rating must hold a 
commercial pilot certificate or 
a foreign airline transport pilot 
or commercial pilot license 
without limitations, issued by a 
member state of ICAO, or he must 
be a pilot in an Armed Force of 
the United States whose military 
experience qualifies him for a 
commercial pilot certificate 
under 61.31 of this Part .. 

(b) An applicant must have h<id -

(1) At least 250 hours of flight 
time as pilot in command, or 
as copilot performing the 
duties and functions of a 
pilot in command under the 
supervision of a pilot in 
cormnand, or any combination 
thereof, at least 100 hours 
of which were cross-countr,y 
time arrl 25 hours of which 
were night flight time; and 

(2) At least 1,200 hours of 
fl.ight t:i.Iil.e as a pil•:>t within 
the 8 years before the date 
he applies, including at 
least -

(i) 5 hours within the 60 
days before..,. the date he · 
applies; 

(ii) 500 hours of cro~s-country 
flight t:i.Iil.e; 

(iii) 100 hours of night flight 
time; and 

(iv) 75 hours of actual or 
simulated instrUment ttme, 
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at least 50 hours of 
which were in actual flight. 

Flight time used to meet the re-
quirements of subparagraph (1) of 
this paragraJit may also he used 
to meet the requirements of sub-
paragraph (2) of this paragraph. 

~ 

(c) If an applicant with less than 
250 hours of pilot-in-command time 
otherwise meets the requirements 
of paragraph (b)(l) of this sec-
tion, hie cert1ficate will be 
endorsed "Holder does not meet the 
pilot-in-command flight experience 
requirements of ICAO, 11 as prescrib-
ed by article 39 of the "Convention 
on International Civil Aviation." 
Whenever he presents satisfactory 
written evidence that he has ac-
cumulated the 250 hours of pilot-
in-command time, he i~ entitled 
to a new certificate without the 
endorsement. · 

. 
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- ATG Procedures, ATP 7110.IA or USFAA ATR/AC Dispatcher Study Guide 

- Kr1ow all of FAR Part l 

Scheduled Air Carrier Certification and Operation Rules FAR Part 121. 
The follow:i ng Sections are of ]:.Qrticular interest to the Aircraft 
Dispatcher and ATR Student. 

1. Certification 1~les ~ operations specifications 

a. Issuance of certificate. (FAR 121.1 thru 121.45) 

b. Rules c9vering all certificate holders 
FAR Part 121 Subpart D (121.73, 121.81) 

c. Approval u routes: Domestic & Flag. 
FAR Part l._ Subpart E (121.97, 121.99, 121.101, 121.103, 121.105, 
121.107) 

d. Requirement for aircraft FAR Part 121 (121.153) (121.161) 

e. Airplane Fe. formance Operating ll.mitations. 
Subpart I FAR Part 121.171, 121.175, 121.177, 121.181, 121.183, 121.185, 
121.187, 121.189, 121.191, 1~1.193, 121.195, 121.197. 

f. Special Airworthiness requirements 
Subpart J 121.221, 121.265, 121.285, 121.287. 

g. FAR Part 121 Subpart K Instrument & Equipment Requirements. 
FAR Part 121.305, 121.309, 121.319, 121.323, 121.327, 121.329, 

J:o'OPS-789 

121.331, 121.337, 121.339, 121,341, 121.343, 121.345, 121.349, 121.359. 

h. Maintenance, Preventive Maintenance 
FAR Part 121 Subpart L 121.378. 

i. Airm.an & Crewmember Ref!uirements FAR 121 ~)ubpart M 
121.383, 121.385, 121.391, 121.397. 
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j. Training Program FAR Part 121 Subpart N 
121.411, 121.415, 121.423. 

k. Flight Crellllember Qualifications FAR Part 121 ·Subpart 0 
121.432, 121.437, 121.439, 121.441, 121.443, 121.447, 121.449. 

1. Flight Time Limitations Domestic Air Carriers 
FAR Subpart Q - 121.471 

m. Flight Operations FAR Part 121 Subpart T 
121.533, 121.543, 121.547, 121.549, 121.557, 121.565, 121.575, 121.579, 
121.587. 

n. Dispatching & Flight Release FAR 121 Subpart U 
121.593, 121.601, 121.611, 121.617, 121.619, 121.625, 121.627, 
121.629, 121.631, 121.637' 121.639, .121.647' 121.649, 121.651, 121,655, 
121.657, 121.659, 121.663, 121.665. 

o. Records & Reports Part 121 Subpart V ,..) 
121.683, 121.687, 121.691, 121.695, 121.709, 121.711. 
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This section explains the operational aspects of several instruments used directly as references 
for instrument flight. 

HOW THE COMPASS INDICATES DIRECTION 

Basic Magnetism 
The magnetic compass works according to 

principles of magnetism; therefore, it is necessary 
to understand basic magnetism to understand the 
oompass' operation. A simple bar magnet has two 
points, called the poles, at which magnetic lines of 
force are concentrated. T~ poles are located at 
either end of the bar. Magnetic lines of force fan 
out from each pole in all directions, eventually 
bending around and returning to the other pole, 
Figure 1-1. The area in which the lines of fc.•rce 
are arranged is called the field of the magnet. The 
poles are usually designated "North" and "South". 
Opposite magnetic poles attract each other, and 
like poles repel each other. 

Earth A Magnet 
There is a magnetic field around the earth. 

This field acts very much as if there was a huge 
bar magnet runnin"" along the axis of the earth 
with its ends several hundred miles below the sur­
face. Unfortunately for the pilot, the earth's geo­
graphic poles and magnetic poles do not coincide. 
The magnetic poles are located a distance of ap-

Magnetic Field 
Around a Bar Magnet 

The Earth's Magnetic Field 
Compared to a Bar Magnet 

Fig. 1-1 -Magnetism 

Eosterly Variation Westerly Voriotion 

15" 

15" 
5" 

10'' 5" o· 

Fig. 1-2-Magnetic Agonic & Isogonic Lines 

proximately 1,000 miles from the geographic poles. The displacement of the magnetic and geographic 
poles accounts for variation. Variation is the amount, measured in degrees, that a bearing to the geo­
graphic pole varies from a bearing to the magnetic pole. Variation is designated as east or west of 
a line of zero variation, called the agonic line. Along the agonic line, there is 0° variation and a (om pass 
with no deviation will point to the North Geographic Pole, Figure 1-2. 

rhe magnetic compass works according to the principles of 

A simple bar magnet has two points :1t which magnetic lines of 
force are concentrated. These points a:·e called ______ _ ___ __ .... magnetism 

---- --·---- -------··- . 

These poles are usually designated as north and __________ _ pules 
------------.------ -------------- -~---·- ------------------- --------·------ ·----

The earth's magnetic field is the same as though there was a huge 
bar magnet running through its ___ _ south 

---------------------------

FOPS• 7$9 
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.,.. ___________________ --···· -

I. 

There is a difference in the location of the earth's geohrraphic and 
_poles. 

·The Magnetic Pole is located approximately 1,000 miles from the 
Pole_ 

·The displacement of the two poles is called-·_ 

axis 

magnetic 

Oeographic 
-- ----------------- ----·------ ------- ... ·---- -··. ---------------------

Variation is designated as being east or ______ .. 

The east or west designation is measured from a line of zero 
variation called the _ __ __ __ ____ __ line. 

Along the agonic line, a compass (with no deviation) points to the 
North --------. __________ Pole because there is no 

Liquid 
Chamber 

Magnetic Compass 

\ 

Float----' 

lubber Line 

Card 

Cover 
Gloss 

'---- Pivot Assembly. 

Fig. 1-3- Magnetic Compass 

variation 

west 

agonic 

Geographic 
variation 

Tlw parwl type magnetic cornpa.-;s is simple in l'onstrudion. It contains two magnetized stPPI TH't>dles 
mounted on a float around which is mounted Uw compass card, Figun• 1-:t Tht> Twedlt•s arP parall(>l, 
with their north seeking ends pointed in tlw same din·ction. Tlw compass card has letters for cardinnl 
headings, and every 30'· is representt>d by a numbt>r, tlw last zero of which is omitted. Between these 
numbers, the card is f-,'Taduated for each 5°. Tht> float assembly which consists of the magnetized needles, 
compass card, and float is housed in a bowl filled with acid free white kerosene. The purposes of this 
liquid are to dampen out excesstvP osci llatiom1 of the compass card and n•lieve, by buoyancy, part 
of the weight of the float from tlw twarint:s. Tht> liquid also provides lubricatwn and prevPnts rust 
within t.h(' case of the instrument. Tlw float n·sts oi1 a pPdt•stal protruding up from tht> bottom of the 
case. ,JpweJiwarings are ust>d to rnount tlw float on lt~p oftht' pt'd!'stal. At the JV;tr· oft he t·ompass bowl, 
a diaphragm is installed to allow for anv t•xpansion or l'onlr<~d.ion of tlw liqUid. thus preventing tht' 
formation of bubbles or possible bursting of Uw cas«". Tht· glass face of tlw compass is ;tn intP~~ral part 
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of the bowl and has mounted behind it a lubber line, or reference line, by which compass indications 
are read. If the face is broken, the fluid is lost and the compass becomes inoperative. A compensating 
device is mounted on top of the compass. This device consists of several small bar magnets which are 
adjusted by two set screws labeled "N-S" for north-south and "E-W" for east-west. 

Deviation 
The airplane's electrical (•quipnwnt and 

itt•ms madP of iron or stee I, may affect the n·ad i ng 
of the magnetic compass The amount tlwst• 
factors cause the compass to vary, in degrees, 
from its normal reading 1s called "deviation". 

FOR o I Jo 1 t.o 90 !120 [15o !1ao !210 b4o bo 3oo f3o 

s THR J s9 [ 3o__:_)_~> __ o ...t.._e_a..Ji_1 2_o..J' [_1 s_2_[;_1_a3_!L :2_12_·J..
1
j: 2_4o_·.J...i2_6_a.J..· l_oo_·.J..~_-:2.._~9 · 

Fig. 1 -4- Compass Correction Card 

This error can be partially corrected by adjustment of the compensating bar magnets built into the 
instrument. The rt>rnainder of the error, that cannot be removed through compensation, is indicated 
on a compass deviation card usually located near the magnetic compass (Figure 1-4). 

Deviation may change with each unit of electrical equi pnwnt turned on, and the magnetism of the 
airplane itself may change as a result of severe jolts. Therefore, it is necessary to swing the c0mpass 
periodically to determine 1ts deviation. If therl' is a change, a new compass deviation card shmld be 
made. 

The magnetic compass mounted in airplarw,_, is contaim•d 111 a 
bowl filled with acid fn.•e 

The kerosene serves to dampen out excessive oscillatwns of tlw 
. -. card. 

Along with acting as a dampener, the keroserw relieve"' weight on 
the bearing and pn•vcnts in the case. 

If the kerosene 1s lost from tlw bowl, tfw instrunH•nt willlwcoml' 

The reading of the m;lgJH•I ic compass rna,v lw afkckd hv ilt>Jns 
made of inm or stt>(•l. or tht> airpl:uw's 
equipment. 

The effect these factors have on the compass reacling is callt>d 

The deviation errors that cannot be compensated fi1r hy adjust­
ment within the compass are listed on the compass dt•viation 

By swinging the compass periodically, the compass card can be 
kept current for. ________ _ __ _ correction. 

Magnetic Dip 

kerosene 

co 111 pass 

rust 

1 1111/Wratiuc 

I'! eC"! rico I 

card 

deviation 

ThP tf'ndency of the magndic cornp;~s:' to point downward, as well as north in certain latitudes. 
is known w; ''rnagrwtic dip" and rs responsihlt• for nortlu•rly and south(~rly turnin~ errors, as well as 
the acceleration and dPcPit•ration errors on ht>adings of east and west. At thP ma~netic equntor, the 
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"vertical component" of the earth's magnetic field is zero and the magnetic compass is not disturbed 
by this factor. Vertical component causes the compass needle to point down. Flying from the magnetic 
equator toward the higher latitudes, the effect of the vertical component of the earth's magnetic field 
becomes increasingly pronounced. Only the northern latitudes will be considered here. The errors 
are reversed in the Southern Hemisphere. 

Northerly Turning Error 
In addition to aligning itself with the Magnetic Poles, the magnetic compass has a tendency to. 

"dip" downward because of the downward pull of the earth's magnetic field. This tendency is not noticed 
in straight and level, unaccelerated, flight because the compass card is mounted in such a way that 
its center of gravity is below the pivot point and the card is well balanced in the fluid. When the air­
plane is banked, the compass card also banks because of the centrifugal force acting upon it. While 
the compass card is in this banked attitude, the vertical component of the earth's ma!,'lletic field causes 
the north seeking end of the compass to dip to the low side of the turn, giving the pilot an erroneous 
turn indication. This error is most apparent on headings of north and south. When making a turn 
from a heading of north, the compass briefly gives an indication of a turn in the opposite direction 
and when making a turn from a heading of south, it gives an indication of a turn in the proper direction; 
but at a more rapid rate than is actually being made. 

Turns Using Magnetic Compass 
When making turns to headings with the magnetic compass, a maximum of 18° of bank should 

be used. When using 18° of bank in turning to north or south, the amount of roll-out is proportional 
to the latitude. For example, in turning to north from east in the 30° north latitude area, a pilot would 
start a roll-out 30° before reaching north, plus 112 the degree of bank to allow for roll-out, in this case 
39°. To roll-out on a heading of south, fly past south the number of degrees of latitude minus 112 the 

degree of bank. For examr' :· ~urning from the em':t to south, 30° north latitude, 18° bank, start a roll-out 
on 201° (180° + 30° N latitude 210°- 1h of the 18° bank= 201°). Because of the turning error from 
north and south, roll-outs on east or west headings are lead 10° when turning from north and 5° when 
turning from south. 

Acceleration Error 
Acceleration error is another effect caused by a combination of inertia and the vertical component 

of the earth's magnetic field. Because of its pendulous type mounting and the causes mentioned, the 
compass card is tilted during changes of speed. The momentary tilting of the card from the horizontal 
results in an error which is most apparent on headings of east and west. When accelerating on either 
of these headings, the error is in the form of an indication of a turn to the north, and when decelerating, 
the error is in the form of an indication of a turn to the south. 

Oscillation Error 
Erratic swinging of the compass card, which may be the result of rough air or certain maneuven, 

is called "oscillation error". 

Hints on Flying by Compass 
The magnetic compass, if its errors and characteristics are thoroughly understood, offers the pilot 

a most reliable means of determining the direction in which his airplane is headed. While reading the 
compass to determine direction, the pilot should be certain the airplane is held as steady as possible, 
is not in a turn and is at constant airspeed. 
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The magnetic compass is subject to operational errors. Turning 
error is present when turning from north and ---~---- _ _ ___ 
headings. 

A momentary turn in the opposite direction will be indicated on 
the magnetic compass when turning _ _ _ _____ -·-- _____ a 
north heading. 
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-------------------- --------------- --------------------- ---~------- -- -----~- ---- -------------
When turning from south, a turn will be indicated in the proper 
direction but at a rate that is _ _ ____ __ -~ _ than the from 
actual turn. 

. -~ ----------------- -------------
The north turning error causes an indication of a turn in the 
------------------ direction. 

--------------------------------- ---------
The south turning error causes an indication of a turn at a 
_____________ rate. 
--------------------~---- ----------------

There is no turning error on east and _________ headings. 
--------------------~---------- ---------

On east and west headings, there is "dip" error caused by an in-
crease or in airspeed. 
----------------------~--- --------------------------

An increase of airspeed while on east or west headings will cause 
an indication of a turn to the north. A decrease in airspeed will 
cause an indication of a turn to the __ 

"Dip" error is caused by or 
• airspeed. 

When flying on east or west headings, an increase in airspeed will 
cause an indication of a turn to the _ __ _ 

When flying on an east or west heading, a decrease in airspeed 
will cause an indication of a turn to the ~---
-------------~-- ----------------------

When using .only the magnetic compass as a reference, a maxi-
mum of 18° bank should be used for making ________ ______ _ . 

------------------------ ---------- -------- ---------

F'OPS·789 

Roll-out lead from a turn to north is based upon the degree of 
latitude plus 1/2 degree of bank. Turning left to north (360°) at 30° 
N latitude, 18° of bank, the roll-out would start at 30° plus 1h of 
-----~---------- degrees. 

------------------------
Turning right to 360° at 40° N latitude, using 10° of bank, the 
roll-out would be started when the magnetic compass reads 
______________ ___ degrees. 

Turning left to 360o at 40° N latitude, using lW of bank, the roll­
out would be started when the magnetic compaHK reudH 

degrees. 

Turning to north, the roll-out IS started pnor to reaching tJH~ 
heading. Turning to south, the reverse 1s usl'd, fly pa!-!t the he<td­
ing the degree of latitude minus halfthe degree of 

---------------- ---- --

greater 

opposite 

faster 

west 

-------------

decrease 

south 

increasing 
decreasing 

north 

south 

--------------------

turns 

18 

.'lf(j 

4Y 
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Turning right. to I HO", :30" N latitude, lW bank, the roll-out would 
be started when the compass reads . degrees. 

Turning left to 180°, 40° N latitude, 10° bank, roll-out would be 
started when the compass reads _____________ . ____ degrees. 

Turning to north headings, the roll-out is started ______ . 
reaching the headings; turning to south headings, the roll-out is 
started _ _ _ __ reaching the headings. 

Because of turning errors from north and south, roll-outs on east 
and west headings are lead 10° when turning from north, and 5° 
when turning from _ __ __ _ _ ___ . 

Turning from north to roll-out on 270°, the roll-out would be 
started when the compass reads _____ degrees. 

Turning from south to roll-out on 270°·, the roll-out would be 
started when the compass reads___ degre~s. · 

East or west heading roll-outs, when turning from north, are led 
-----------· .. ··--- _____ degrees; when turning from south, the 
lead is ______________ degrees. 

Radio Magnetic Indicator (RMI) 
Most transport category airplanes are 

equipped with a radio magneLic indicator (Figure 
1-5). The RMI consists of a rotating compass card 
and two bearing indicators. The bearing indi­
cators are associated with the navigation system 
in the airplane and will be discussed later. 

The rotating compass card is actuated by a 
remote compass transmitter located away from 
the cockpit to avoid deviation errors. The compass 
card rotates as the airplane turns so that the 
magnetic heading of the airplane is always under 
the index at the top of the instrument. 

bank 

201 
(180 + 30- 9) 

145 

before 
after 

south 

----------------
280 

265 

---------·-·- -------
10 
5 

Top Index 

Fig. 1-5-Radio Magnetic Indicator 
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The RMI consists of two bearing indicators and a rotating com-
pass _________ _ 

The compass card receives directional infi>rmation from th(· rt'­

mote compass 

As the airplane turnH, the cornpasH c;1rd· 

card 

Ira ns m tllt•r 

.. 
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The magnetic heading of the airplane is always under the 
at the top of the instrument. 

Gyroscopic Principles 
The basis for the usP of the gyroscopic prin­

ciples in flight instrunwnts iR rigidity in space. 
Newton's First Law stat!'s ''A body at rest will 
remain at rest; or if in motion in a straight line, 
it will continue in motion in a straight line unless 
acted upon by an outside force". 
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rotates 

index 

A universally' mounted gyro, Figure 1-6, is 
used in many flight instruments and operates ac­
cording to Newton's Law. When the rotor of the 
gyro is spinning, it has the ability to remain in its 
original plane of rotation during movement of the 
base. The degree of rigidity depends upon the 
weight and the speed of rotation of the rotor, be­
cause the force required to deflect a moving body 
is proportional to the weight and speed of the 
body. For this reason, the rotors are as heavy as 
possible for their size and are given a high speed 
of rotation. 

Fig. 1-6- Universally Mounted Gyro 
(Demonstration Unit) 

When a deflection force is applied to the rim of the spinning rotor, tlw result is called pre:ession. 
If the deflection becomes too great, the gyro falls over, "spi lis"; when this happens, thl' gyro must be 
righted by "caging" the instrument to return the gyro to its original position. 

Precession is caused by the friction pf bearings, rings, and pivots, and also by centrifugal force 
in banks, acceleration and deceleration, and gravity force when not in coordinated flight. 

The three basic types of gyro instruments are the turn and bank indicator, din,ctional gyro (head­
ing indicator) and attitude indicator (artificial horizon). The gyros of the instruments are either elec­
trically or suction driven. 

FOPS·789 

The basis for the use of gyroscopic principles m flight instru-
ments is rigidity in __ _ 

Newton's First Law states "A body at rest will remain at 
----~ __________ ; or if in motion in a straight line, it 

will continue in motion in a straight line unless acted upon by an 
outRide 

A uniw~rsally rnt,unt.l,r] gyro wwd 1r1 f11ght. HIKI.nnrll•rlf.;~ OJH•nlfl's 

in an;t,rdanct• w1th hnd I ,;~w 

When a universally I!IOIJJILI'd ~~yro IS HJIIIIIIIIII' .• II lws t.lll' ability to 

remain in it;; onginal pla1H· of rotation 111 HJI!Lt• of" movt·mt·nt of 1t.i-l 

space 

Jut l'l' 
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The degree of a gyro's rigidity depends upon the weight and the 
-~-~ -----~-- __ ____ ~-~- of the rotation of the rotor. 

The force required to deflect a moving body is proportional to the 
speed of rotation and ______ ___ --~-~- of the body. 

The rotors of a gyro are as heavy as possible for their size and are 
given a high speed of __________ _ 

When a deflection force is applied to the rim of a spinning 
____________ , the result is called precession. 

If the deflection becomes too great, the gyro " ______ ~---~-"· 

When the gyro has "spilled", it is returned to its original position 
by ~-~----~----- __ the instrument. 
------~---

Precession is caused by the effect of _ ---~--~ ____ ~------on 
bearings, rings, and pivots, among other causes. 

Precession is also caused by centrifugal force in banks, and by 
acceleration, ____ ----~ __ ~- ---· __ _ _ ., and brravity when the 
airplane is not in coordinated ~-- __ ~ -------~- ---~--- ~· 

The three basic types of gyro instruments are (1) directional gyro, 
(2) attitude (horizon) indicator, and (3) turn and ___________ _ 
indicator. 

The gyros of the turn and bank indicator, directional gyro and the 
(horizon) indicator are either suction 

(vacuum) or driven. 

THE GYRO INSTRUMENTS 
Directional Gyro (Heading Indicator) 

---- ~------

The directional gyro, Figure 1-7, has been 
developed to assist the pilot in holding a steady 
heading. Since it operates on the principles of 
gyroscopic rigidity in space, it is not affected by 
the errors that affect the magnetic compass. The 
directional gyro has no direction seeking qualities 
and is either suction or electrically operated. The 
gyro compass must be set on the desired heading 
with reference to the magnetic compass. This 
must be done while the airplane is flying in 

DATE: 1 June, 1966 

lU~F : 2000 - ]. 

base 

speed 

weight 

rotation 

rotor 

"~pills" 

caging 

friction 

deceleration 
flight 

bank 

attitude 
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Fig. 1-7- Directional Gyro 

straight and level, unaccelerated flight or while the airplane is stationary on the ground. The gyro 
is affected hy precmu~ion which iH Hecn HH a tendency for Uw inst.runwnt to drift off hPadin~o: and, UwrP­
forc, it must h<~ reset hy r<'f('rt'IH'<' Lo t.fw rnagrwtic <·ompnHH approximat.Piy I'V(•ry I !i rninut.PH. 
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The directional gyro is electrically or ·­
driven. 

The directional gyro has no 
qualities. 

seeking 

The directional gyro has no direction seeking qualities and is sub-
ject to precession ----···-------· _ _ __ ··-·· ··-·--· 

The directional gyro must be checked frequently and reset with 
the magnetic compass because of --~error. 

The operational limitations are 55° of pitch or -----·----

If the airplane exceeds 55o of pitch or bank, the instrument must 
be reset with the -------·--------- compass. 

The directional gyro should be reset only when in unaccelerated, 
straight and _ _ __ .. ·--- . __ flight. 

The directional gyro should be set any time there is a noticeable 
error and it should be checked with the magnetic compass nt 
least every 15 

The reading of the directional gyro can be kept fairly accurate, if 
it is checked with the magnetic compass at least every 
___ ..... _________ . ---··· __ _ minutes. 

Coordinated Turn Skid 

Fig. 1-8- Turn and Bank Indicator 

Turn and Bank Indicator 
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Slip 

The turn and bank indicator has two f mctions ·-the ball indicates the quality of a turn; the needle 
indicates the rate and direction of the turn. 

When the ball is centered, flight is coordinated. In a left turn, if the ball is also displaced to the 
left or inside of the turn, (Figure 1-8), the rate of tun1 is slower than it should be for the angle of bank 
and the airplane is slipping. To center the ball, or to return to coordinated flight, a pilot must decrease 
the angle of bank or increase the rate of turn by the use of rudder to center the ball. If the ball is dis­
placed to the outside of a turn, the angle of bank is too shallow for the rate of turn and the atrplane 
is skidding (Figure 1-8). To return to coordinated flight, the angle of bank must be increased or the 
rate of turn decreased. 

FOPS· 789 
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The turn needle deflects in the direction of turn and indicates the rate, in degrees-per-second 
(or minute) that the airplane is turning. In turbulent air, the needle will oscillate and a pilot must 
interpolate the movement to detect turning. If the needle is oscillating equally to each side of center, 
the airplane is in straight flight. If the oscillation is greater on one side, the pilot can interpret a turn 
in the direction of the greater oscillation. 

' 

The ball of the turn and bank indicator indicates the 
__________ of a turn. 

. -------------~-~---·--------- -------·~--

The needle indicates the rate and of a 
quality turn. 

When the ball is centered, flight is direction 

In a left turn, if the ball is also displaced to the left or to the inside 
coordinated of the turn, the airplane is _ 

-------

In a slip, the rate of turn is too slow for the angle of 
slipping 

------ ·---------· ----·-----· 
----·--···------~-- - --~--- ------------ -- ------ ----- ·---------------- --~-- ---- ------ --------- -------

To return the airplane from a slip to coordinated flight the angle 
...J_ 

of bank must be - ------ or the rate of turn bank 
----- ----

-- ·-- ·- -- --. ·- --· -------- --. . --·-· ------

The rate of turn 1n a slip can be increased by the use of decreu ... o;ed 
----- ----~-- --- -------- -- -----· inc reused 

-------- ·---------- ----------- - ------ ------------------- ---- ----- -- - --- -------- ------------
If the ball is displaced to the outside of a turn, the angle of bank is 

rudder too shallow for the ________________ of turn. 
---- -------- ------

If the angle ofbank is too shallow for the rate of turn, the airplane 
IS 

rate 
--------- -

To return the airplane from a skid to coordinated flight, the angle 
of bank must be ____________ f>r the rate of turn skidding 
-------------· 

----------------------------------------- --- ----------------

The turn needle deflects in the direction of turn and indicates 
increased the rate at which the airplane IS turning in degrees per 
decreased 

--- ---··-· -· -- ---·------ - -· 
----···--------~--- ---- . -- ·-·--·- - ·--·-- -·-. --- .. -- -------------- . ·----

In turbulent air, the needle will oscillate and to detect a turn, the 
second movement of the needle must be------------------------· 

------------ -------------- ------- -------- " 

If the needle is oscillating equally to each side of center, the air-
interpolated plane is in -flight .. 

--------
If the oscillation is greater to one side, the pilot can interpret a 

straight turn in the direction of the oscillation. 
---

greater 

- ---
FOP s 789 
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Attitude Indicator (Horizon) 
In instrument flying, the attitude indicator 

or artificial horizon is substituted for the real hor­
izon (Figure 1-g). The artificial horizon is used in 
the same way as the real horizon. The miniature 
airplane mounted on the instrument is kept on 
the horizon by raising or lowering the horizon bar 
through application of control pressure. The mini­
ature airplane should be aligned with the horizon 
bar while on the ground. If the miniature airplane 
is not level with the horizon bar when in level 
flight at normal cruising speed, it should be ad­
justed. However, once the artificial horizon is set 
for level flight, it should not be changed for vary­

Fig. t -9- Attitude Indicator 

ing airspeeds or the true attitude of the airplane will not be indicated. In conventional gear airplanes 
the bar is above the horizon bar when sitting on the ground. 

Degree of bank is indicated by the pointer at the top of the case. The scale is graduated in 10° 
increments from oo to 30", then 30° increments up to goo. Electrically operated attitude indicators 
have no spilling limits but vacuum operated instruments will normally spill after exceeding 70o of 
pitch or goo of bank. After an instrument has spilled, it should be caged or reset only when in straight 
and level flight. 

In instrument flying, the attitude indicator (artificial horizon) is 
substituted for the real _________ _ 

The artificial horizon is used to control airplane attitude in the 
same manner as the real horizon is utilized. The attitude is actu­
ally controlled by correctly positioning the horizon bar of the in-
strument by the use of pressure. 

·The miniature airplane is adjustable and should be aligned with 
the horizon . ._ while on the ground. 

-. ~------~-·-

If the miniature airplane is not superimposed on the horizon bar 
when in level flight at normal cruising speed, it should bt' 

·-----·-----· .. 
When the artificial horizon is set for level flight, it should not be 
changed for varying airspeed. In this way, the true attitude of the 
---------- is always presented. 

A pointer that operates with the miniature airplane indicates, on 
the scale at the top of the instrument, the airplane's degree of 

Electrical attitude instruments have no spilling limits. but 
vacuum operated instruments, after exceeding 70° of pitch or 90° 
of bank, will _ ·-·- _ 

I'OPS-789 
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When the instrument has spilled after exceeding 70° of pitch or 
90° of bank, the instrument is caged or reset only when in 
straight ____ . ____ flights. 
------------ ·---··--------

Fig. 1-1 0- Pilot Static System 

The Pitot Static System 
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There are three major components (Figure 1-10) of the pitot static system: (1) the static pressure 
chamber, (static ports), (2) the impact pressure chamber, and (3) the heating unit, which prevents 
icing on the exposed pitot tube. 

The impact chamber receives ram air pressure supplied by the pitot tube which is mounted parallel 
to the longitudinal axis of the airplane. The static chamber contains atmospheric pressure (air pres­
sure at flight altitude) which is supplied by the static intake ports usually located on both sides of 
the airplane. 

The pressure differential between ram and static air is required to operate the airspeed indicator. 
Static pressure alone is required for the operation of the altimeter and the vertical velocity indicator. 

-
FOPS·789 

The three major components of the pitot static system are 
the static pressure chamber, the heating unit, and the 
.. ______________________ pressure chamber. 

----------------------
The impact chamber receives ______ _ air pressure. 

The static chamber is the source for ________ pressure. 

The sources for the static chamber are the static intake ports 
usually located on the of the airplane. 

Ram air pressure is required for the operation of the 
___________ indicator. 

impact 

ram 

atmospheric 
(static) 

sides 
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The pitot static system serves as the air pressure source for the 
airspeed indicator, the vertical velocity indicator and the 

The Vertical Velocity Indicator 
The vertical velocity indicator (Figure 1-11) 

measures the rate of change in atmospheric pres­
sure. When there is no change in atmospheric 
pressure, i.e. no change in altitude, the needle 
will indicate "0". However, when the airplane is 
climbing or descending, a change. in pressure will 
be indicated by an upward or downward move­
ment of the needle. The instrument is calibrated 
to indicate the rate of change of altitude in terms 
of feet per minute. 

PAGE: 1 - l3 
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airspeed 

altimeter 

Fig. 1-11 -Vertical Velocity Indicator 

The vertical velocity indicator measures the changes in atmos-
pheric __________ _ 
---------------------- --- ---------

If an airplane is in level flight, the needle of the vertical velocity 
indicator will indicate _________ . 

----------------------··-------·-----------
A change in altitude causes an increase or decrease in atmos­
pheric pressure. As atmospheric presfiure changes, the vertical 
velocity indicator will register the rate of altitude 
-----------· 

The vertical velocity indicator is calibrated in terms of feet per 

The Airspeed Indicator 
The airspeed indicator (Figure 1-12) actually 

measures the difference between impact and 
static air pressure, and converts this measure­
ment into a speed indication. When the airplane is 
motionless, there is no pressure differential and 
consequently no speed indication (assuming no 
wind). However, as the airplane gains speed, a 
pressure differential develops which is registered 
on the airspeed indicator as either knots or miles 
per hour. 

pressure 

"()" 

change 

minute 

Fig. 1-1 2- Airspeed Indicator 
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The operation of the airspeed indicator is dependent upon the 
pressure differential between static and _________ _ 
air pressure. 

No pressure differential is present when the airplane is 
___________ (assume no wind). 

Motion of the airplane generates a pressure difference between 
static and impact air which is registered on the airspeed indi-
cator in either miles per hour or ________ _ 

·------ -----·-·----

The Altimeter 
The altimeter (Figure 1-13) is simply an 

aneroid barometer which measures the weight of 
the air above the airplane and displays the in­
formation in terms of feet of altitude. 

Air is more dense at the surface of the earth 
than it is aloft. This decrease in atmospheric 
pressure as altitude increases is the natural phe­
nomemon on which the operation of the altimeter 
is based. As an airplane ascends, less air pressure 
is exerted on the barometric apparatus inside the 
altimeter and an increase in altitude is indicated. 
Conversely, the increasing atmospheric pressure 
encountered in a descent produces a lower alti­
tude indication. 
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The pressure over any given portion of the Fig. 1·13- Altimeter 

surface of the earth is constantly changing. This 
presents a requirement for a method of adjusting the altimeter to compensate for atmospheric pres­
sure variations. This need is met by providing an adjustment dial located inside the small cutout window 
at the right of the altimeter face <Figure 1-13). Pressure variations are compensated for by a<ljusting 
this dial to reflect the prevailing atmospheric pressure (corrected to sea level). 

FOPS-789 

The altimeter can be referred to as an aneroid----------· 
--------------------------

The altimeter measures the weight of the air above the 

The altimeter is calibrated in terms of ______________ _ 
of altitude. 

A deRCent or ascent is accornpaniecl by a chan~:•! in altimPtPr 
indication becaUt~e the atmoHphl!ri<" pn!HHIJrf~ haH irl<'ri'IIHPd or 

barometer 

airplane 
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The altimeter may be corrected for variations in atmosphe::1c 
pressure by setting the dial in the cutout window to reflect tlw <fc:··--cnsed 

current----------------------------· 

pres.~ure 

------------------------------------·-··--·-----
INSTRUMENT SYSTEMS 

The instruments which have been considered thus far in this st~·:tion have been long tried and 
proven. However, each is susceptible to certain weaknesses and inhere~~t errom. These errors may 
not assume critical proportions at low speeds and altitudes, but with the adn.:nt of the jet airplane and 
its performance capabilities, an entirely new standard of accuracy is <t~quired. This need has been 
met in part by a system of integrated flight instruments, which is vastly S'..JpF;:rior in point of accuracy, 
safety, and in pilot time saved. 

The system considered, in this text, is the Kollsman Integrated Flight L:.'·ln:ment System (KIFIS). 
The instruments associated with this system which will be briefly explained are the Machrneter, altimeter, 
airspeed angle-of-attack indicator, true airspeed indicator and the stuti·· air temperature indicator. 

-----------------------------.-~--" ··- -··-- -----

The advent of the jet airplane and its performance capabilitie;-, 
has necessitated a new accuracy standard for airplane 

The instruments included in the KIFIS are the Machmeter, 
altimeter, airspeed angle-of-attack indicator, true airspeed indi-
cator and the -----------
temperature indicator. 

in.-.,·in;ments 

:itatic air 

..--------------------.. --------, 

The Machmeter 
First to be discussed is the Machmeter 

(Figure 1-14) which indicates the speed of the air­
plane in terms of a percentage of the speed of 
sound. Basically, the Machmeter functions in the 
same manner as an airspeed indicator (compares 
static and ram air pressure) except that a mechan­
ical computer is installed to convert the data re­
ceived into a Mach number indication. 

I 
L_ _____________ --------- ..... --- ........ ---·-·-----' 

··I 
-;FO;:';P;::S;-:'•':;'78:':9:----....;..---_;_----------__;L-___________________ ·- ·-··-·. --·- .. ---~~---------...-
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The Machmeter indicates the speed of the airplane in terms of a 
percentage of the speed of _________ _ 

The Maehmeter receives data from the same source as the air­
speed----------

This data is converted to a Mach number indication by a 
mechanical ----------

Tbe Altimeter 
Standard barometric altimeters have two 

inherent errors known as a scale error and static 
source error. Scale error is completely mechanical 
in nature and is caused by the non-uniform ex­
pansion and contraction of the aneroid bellows as 
the airplane ascends or descends. This error is 
corrected in the Kollsman system by means of a 
small cam which is adjusted to operate with one 
specific altimeter. The cam is calibrated to correct 
the altimeter a predetermined amount for the 
level at which the airplane is flying. 

REF: 2000- J. 

sound 

indicator 

computer 

Static source error is the result of the speed of 
the aircraft which causes varying static air pres­
sures at the static ports. The amount of error is in 
direct proportion to the speed of the airplane and 
thus can be corrected by an impulse from the 
Machmeter. The altimeter illustrated in Figure 
1·15, is an example of the needle-and-drum type 
altimeter utilized· in most jet transports. The 

Renroduced by courtes; of the 
Koffsman Instrument Corr10rat1on 

Fig. 1-1 5-The Altimeter 

drum at the right of the instrument face rotates to indicate the nearest 1,000 foot level and the pointer 
moves around a dial which is calibrated in 20 foot increments. 

FC·PS-788 

Standard altimeters are subject to two inherent errors known as 
scale error and source error. 

The non-uniform expansion and contraction of the aneroid bel-
lows is the cause of error. 

Scale error is corrected in the KIFIS altimeter by means of a cam 
which is calibrated to one specific ____ --~ ~--- __ 

Varying static air pressures at the static ports caused by the 
speed of the airplane produces static 
error. 

---- -- -~ -- --- - --- --·- ---------··-- ---------
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The KIFIS corrects static source error by means of an impulse . 
from the _ --· 

------------- -·- -------

The Airspeed Angle of Attack Indicator 
The airspeed indicator operates by compar­

ing static and ram pressure as do conventional 
airspeed indicators. There is no correction input 
into this instrument, however, additional built-in 
features make it more valuable to the pilot. 

As seen in Figure 1-16, the airspeed indicator 
incorporates a banded maximum allowable air­
speed needle. This needle automatically indicates 
the maximum operating speed at the altitude at 
which the airplane is flying. 
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Angle of attack information is also provided 
with the airspeed indicator. Small "bugs" (see 
arrows) located on the periphery of the instru­
ment face automatically move to indicate the opti­
mum angles of attack for stall, cruise, approach, 
climbout and rotation. 

Fig. 1-16- Airspeed Angle of Attack Indicator 

The KIFIS airspeed angle of attack indicator operates by com-
paring static and air pressure. 

The banded maximum allowable airspeed needle automatically 
indicates the maximum at the flight 
altitude. 

Angle of attack information is provided by "bugs" located at the 
periphery of the instrument face. Optimum angles of attack are 
given for stall, cruise, approach, climbout and __________ . 

The True Airspeed Indicator 
The true airspeed indicator displays the true 

airspeed of the airplane in digital form as seen in 
Figure 1-17. The information fed to the indicator 
is derived from the Machmeter and is corrected 
for true air temperature. TheTAS indication is 
purely a computed value which is calibrated to 
read in knots. 

Static Air Temperature Indicator 
(not illustrated) 

ram 

speed 

rotation 

1 ,. ,, ,.., • ''I ftr,ttrlfnt·nf Cnrporafion 

This instrument indicates the true tempera­
ture of the outside air. The KIFIS automatically. 
corrects the errors resulting from air friction and 
compressibility thus avoiding the distorted indi­
cations by most outside air temperature gauges. Fi2. 1-11 -True Airspeed Indicator 

FOPS· 7et 
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The KIFIS true airsv.:ed indicator displays information in 
!iJrm. 

True airspeed data 1s pmvid•!d by the Machmeter and is corrected 
, for true air _____________ _ 

The true airspeed is purely a value. 

The KIFIS static air temperature indicator automatically cor 
rects the errors resulting from air friction and .. 

l'AGB: 

HKF: 

l - l.8 

1 June, 1966 

2000 - 1 

temperature 

computed 

compressibility 

Fig. 1-18- Horizon Director Indicator fig. 1·19 --Course Oe~ia!ion Indicator 

The Flight Director 
Modern jet transports incorporate into their instrument panel a comb;nation of navigational 

electronic components generally e<Jlled the flight director. This system provides a constant instrument 
picture of the position of the airplane in relation to a desired pre ;;elected course. The system also indi­
cates the direction the airplane should be turned in order to acquire and hold a sdect<Jd course or heading. 

Flight directors vary widely, however, the system which will be briell.y described here is the Bendix 
300 Series Flight. Director. This system is composed of two mslrmrwnts, the Horizon Director Indicator 
(HDI) and the Course Deviation Indicator (CD!). 

The HORIZON D!RECT()R lNDICATOR, illustrated 1n Fig,tn; !-1 H, '" :->imilar to tht• conventional 
gyro horizon except that a cornmrwd bar has been addl·d. Th" < ontrnanr! h:1r indil'at.eK to the pilot. the 
direction of roll and pitch required to control the airpl<uw ;llo:q~ '' ~-:lvt·n lli~~ht l':d.h 

The COURSE DEVIATION !N!>U.'ATOH, illustr<lt!·d 1n h~·.t1n· l l~l. l>' t~:·wd li>r VOH. and IL~ 
navigation. This .in:-;trumer.t pres<.·nts a plan vit•w pwt '1n· <;I the drsplal'ernent of tht> airphuw from 
the selected c,)ur::-;e or ntdi~;l. /\ correct angular rel<:ti<;nshq> bdween the mrplane and the selected 
course is aiwa:ys shown. 
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The flight director automatically provides an instrument picture 
of the position of the airplane in relation to a pre-selected 

-------- -----------------------
The system nlso registers the direction in which the pi lot must 
turn the airplane to acquire or hold a course or _ __ _ ______ . 

-------- -------------------- ----------------

The Bendix Flight Director is composed of two instruments 
known as the Horizon Director Indicator and the _________ _ 
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--------------

course 

heading 

------------------------------- - --------------- -----------------
The HDI incorporates a command bar which provides the pilot 
with __ _ and ___ information neces-
sary to control an airplane along a given flight path. 

---------------------------------------------
The CDI is utilized for both VOR and ______________ _ 
navigation. 

--------------------------------------------
The CDI presents a plan view of the displacement of the airplane 
from the selected course or ____ . 

Course Deviation 
Indicator 

roll 
pitch 

ILS 

------------------------ - ------------- -----------------
A correct angular relationship between the airplane and the 
selected course is shown by the __________ _ radial 

---------------- ----------------- -··--· -----------------
CD/ 

Sensations of Instrument Flight 
When flying in VFR conditions, orientation is maintained by visual n•ference to the natural horizon 

of the earth. When flying in actual IFR conditions, th(• pilot must depend urxm flight instruments 
to give him a visual orientation relative to the natural horizon of the earth. 

The individual's ability to maintain equilibrium, which is extremely important at all times, espe­
cially in instrument flying, depends primarily on three sensing sources: The motion sensing organs 
of the inner ear; the postural senses which derive their sensations from touch, pressure and tension; 
and sight. 

The inner ears have semicircular canals which are filled with fluid. Each canal has small sensory 
hairs and when the fluid moves, it deflects the hairs and the sensation of the movement is transmitted 
to the brain. When the head is rotated, the fluid in the canal of that plane will move, deflect the hairs, 
and cause a sensation of turning. The inner ear registers both linear and rotational acceleration and 
deceleration but it cannot, by itself, distinguish between centrifugal force and gravity, nor can it detect 
small changes in velocity. The result of centrifugal force combined with gravity cannot be interpreted 
by the inner ear without visual reference. For example, without visual reference, deceleration while 
turning can cause the sensation of a reverse turn. For this reason, the sensations from the inner ear 
must be disregarded in instrument flying. 

The postural sense depends upon the expansion and contraction of muscles and tendons, touch and 
pressure, and the shifting of abdominal muscles for its sensations. Without visual reference, the postural 
sense may falsely interpret centrifugal force a::;· a climb or desccnt. For example, without looking at 
the flight instruments, a steep bank may be interpn•t('d as a steep climb 

It is imrx>rtant to realize that these false sensations can occur whill' flying wht•n the pilot's attention 
is directed away from the flight instruments. A pilot rnust )('arn to continually depend upon tht> flight 
instruments. Suppress the sensations and fly ihl' tnstrumt'nls. 

FOPS•789 
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When flying in VFR conditions, orientation is maintained by 
visual reference to the natural 

When flying in actual IFR conditions, the pilot must maintain 
his orientation relative to the earth's horizon by reference to 

The ability of the individual to maintain equilibrium depends 
primarily on three sources. One source is the motion sensing 
organ of the inner _ _ ___ _ __ _ _ _____ . 

----~------ ~-- ~-~ --- ~-- --

The second source is the postural senses which derive sensations 
from touch, pressure and _ _ -~--- ___ . 

--------------~~--~- ~-- --~-- -~~---~--------~ ----

Equilibrium is maintained from three sources, motion sensing 
from the inner ear, postural sense, and ~~ ~ ~~ _ -~- _ _ 

The inner ear has semicircular canals which are filled with 

Each canal contains small sensory 

When the fluid in the canals moves, it deflects the hairs, and 
the sensation of the movement is transmitted to the 

~--~------~~-- ~~ ~ ~--~ ~~ ~-~---~~----~----~---

When the head is rotated, the fluid in the canal of that plane will 
move, deflect the and cause a sensation 
of ___________ _ 

The inner ear registers both linear and rotational acceleration 
and ~-----~· 

--~--~--~------- -----~ ---

The mner ear cannot detect small changes in gravity nor 
can it, by itself, distinguish between centrifugal force and 

The result of centrifugal force combined with gravity cannot be 
interpreted by the inner ear without ~ _ 
reference. 

Without visual reference, deceleration while turning can cause 
a sensation of a turn in the _ _ ------~~ __ direction. 
---------.------~ 

The sensations of the mner ear must be disregarded in 
___________ flying. 

Contraction of muscles and tendons, touch, pressure, and the 
shifting of abdominal muscles are sensations that make up 
postural --------~-----· 
------------------~-~--------~----~-------~ ------

Without visual reference, the postural sense may interpret 
centrifug-al force as a climb or 
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A false postural sense may be the interpretation of a steep bank 
as a steep 

False sensations can occur when the pilot's attention is directed 
away from the flight . _ . . _ _ . _ . 

A pilot must learn to depend upon the flight instruments and 
suppress the desire to react to false __ --···-· -~· . __ __. --· 
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The Atmosphere of the Earth 
The common approach to a discussion of the atmosphere concerns itself with a two-layer system 

consisting of the troposphere and stratosphere separated by the tropopause. However, little mention 
is made of the factors that are of concern to the pilot other than weather. The system selected for discus-
sion here is based primarily on temperature (Figure 2-1), because temperature has a great effect on 
atmospheric pressure, wind speed and moisture content. Also, temperature variation may produce 
conditions that cause bad flying weather. 

';.., ":_~, 

--· :· ·' 

When referring to the layers of the atmosphere, usually the 
-layer system is referenced. 

,·::..'*~·~· 

The two-layer system consists of the troposphere and the strato- two 
sphere, separated by the ., 

The system used here to describe the atmosphere, is based tropopause primarily on variation. ' 
.,. 

~ ;.c •' temperature .-..... 
~-.1.: 

Troposphere 
In the temperature layer system, the first layer is termed the tromsphere and is nearest the earth. 

s~~f c.u T\.. 
This layer contains most of the weather and varies in depth fro~approximately 25,000 feet over ~he 
poles, to 60,000 feet or more over the equator. The average depth at mid-latitude is around 35,000 f.!et. In 
the troposphere, the average temperature variation is a drop of approximately 2°C. (3.5°F.) for each 
1,000 foot rise above the surface. This is known as the average lapse rate. l 

\~~ 
In the layer system based on temperature, the layer nearest the 
earth is called the (stratosphere) (troposphere) ··-

' 
The troposphere contains most of the encountered troposphere 
in flying. 
---- ,. 

The depth of the troposphere varies from approximately 25,000 
,. 

feet at the poles to about _ _ _ ____________ . _____ feet at the weather 
equator. 

~Ab 
" ~ 

The average depth of the troposphere at mid-latitude, is about ~ 60,000 feet. 

I When leaving the surface of the earth, the temperature decreases ff~ approximately 2°C. for each foot increase in ~t_,··. 35,000 
altitude. i~ 
By knowing the average temperature decrease with altitude, and 

:4- --~ 

,··'· 

the surface temperature, the approximate temperature at any \;. 1,000 , . 

' altitude can be '. 

FOPS·7119 
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Using the average lapse rate, if the surface temperature at sea 
level is 60°F., the temperature at 10,000 feet would be oF. ·r 

computed 

25 
;!; .. 

Tropopause 
The tropopause i~ considered to be the upper boundary of the troposphere. By definition, the tropo-

pause is that area where the temperature change does not exceed 2fa of 1 oc. per each 1,000 foot increase 
in altitude over a range of 6,000 feet. 

The tropopause is the area where the average lapse rate of 2°C. (3.5°F.) decrease for each 1,000 foot 
increase in altitude ceases to apply. The tropopause is the area above which very few clouds exist. 

< 

However, high cirrus clouds do occur at or near the tropopause and occasionally above it and are often 
associated with the tropopause, especially in the winter. The tropopause is the layer separating the 
troposphere and stratosphere, it slopes gradually upward from approximately 25,000 feet at the poles 
to about 60,000 feet at the equator. However, the tropopause is interrupted at various points; one of these 
breaks occurs at mid-latitude (30° to 50°) and it is here that the Polar Jet develops (Figure 2-1). 

I -t·, 

! 
i When near 30,000 feet, if the temperature variation is no more I 

l than 2fa of 1°C. per 1,000 feet over a range of 6,000 feet, the 
observer is at the (troposphere) (tropopause)_____ _ _ -------· 

-------·-·-· ------ ~-- -- - --------- - -- . ---- --------- -

At the tropopause, the average lapse rate of 2°C. (3.5°F.) 
tropopause ___ to apply. 

------------
Above the tropopause, very few exist. ceases 

.. 
At, near and sometimes above the tropopause, high 

clouds clouds occasionally occur. 

Near the tropopause at middle latitudes, a high speed stream of 
cirrus air is often found, called the stream. 

With respect to the earth, the slope of the tropopause from the 
jet poles to the equator is (upward) (downward)---------· 

A break occurs in the tropopause in the nid-latitude range of30° 
upward to 0 

Near the break in the tropopause is where the Polar ____ 
occurs. 50 

.. 

Jet Stream 

Stratosphere 
The region of the atmosphere just above the tropopauRe is called the stratosphere. This layer is 

usually considered to extend upward from the tropopause to approximately 2R miles. Near tr.e tropo-
pause, the stratosphere normally has a relatively constant temperature of around -56°C. However, 
after a few thousand feet, the temperature begins to increase with altitude, until at 28 miles it has 

I I 
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increased to a -2°C. This average temperature varies somewhat at the higher latitudes depending on 
weather and season. Nacreous (mother-of-pearl) clouds are sometimes found in the lower reaches of the 
stratosphere. Cirrus clouds have also been reported in this area especially in the equatorial region. 
Cumulonimbus clouds and thunderstorms have been reported as high as 70,000 feet or more. 

Stratopause 
The stratopause approximately 28 miles out from the surface,. marks the upper reaches of the 

stratosphere where the temperature tends to stabilize again at about -2°C. 

rhe layer of the atmosphere just above the tropopause is called 
.he 

rhe stratosphere is considered to extend upward from the 
stratosphere .ropopause to a distance of about miles above the earth. 

rhe temperature in the stratosphere near the tropopause is 
28 ll"Ound 

~ear the top of the stratosphere, the temperature rises to approx-
-56"C. imately 

rhe average temperatures in the upper atmosphere vary 
.;omewhat, particularly at high latitudes, depending on -2°C. 

The clouds, other than cirrus, sometimes observed in the lower 
~tratosphere, are called clouds. season 

ln addition to nacreous clouds, another crystalline-type cloud 
sometimes found in the lower stratosphere is the nacreous 

---- (mother-of-pearl) cloud. 
··-

On occasion, thunderstorms have been reported which build up as 
ctrrus high as feet or more. 

The top of the stratosphere is called the 70,000 

The temperature in the region of the stratopause is approximately 
stratopause 

-2°C. 

Mesosphere 
In this layer which extends from the stratopause up to about 50 miles, the temperature begins a 

gradual decrease until about 48 miles, where it reaches approximately -92 degrees centigrade. This 
figure of -92°C. varies from source to source, hut is considered to he th•~ average temperature that 
would be encountered near the top of the mesospher•~- At nn altitude of uhout 50 miles the noctiluc•ont 
clouds are found. Both these and the nacmous cloudH are rurP. The nacreous cloudH un• h"l i1wml to conHist 
mainly of ice crystals, while the noctilucent clouds are comJXJHt•d of ict~ particles or firw msmil~ duHt 
accumlations located approximately 50 miles above the Hurface of the earth. 
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Mesopause 
The mesopause is the name given to the top of the mesosphere where the temperature, after stabiliz-

ing for a few miles, again commences to rise. 

['he mesosphere begins at the stratopause and extends to approx-
.mately miles. 

The temperature in the mesosphere drops from about -2°C. to .. 
50 

.• 

. 
In the about 50 miles above the surface of the earth, region 

-92°C. clouds are sometimes found. 

The noctilucent clouds are considered to be an accumulation of 
noctilucent cosmic or ice particles. 

-----

The top of the mesosphere occurs around 48 miles and is called 
dust the ·----·· 

-- -----------. -----
The temperature at the mesopause stabilizes around -- ----·-----·--· meso pause 

------- -~-----~------~---- -··-------------·--· -- ------·-

-92°C. 

Thermosphere 
In the thermosphere the temperature begins at about -92°C. and continues to rise, approaching 

1250°C. at about 450 miles above the surface. Unlike the other layers, the thermosphere has no definable 
outer limit and it is in this region of 80 to 100 miles above the earth that the aurorea appear. The 
temperature rise in the thermosphere is attributed to absorption of radiation in the ultra-violet range 
causing ionization. In the region of 300 to 600 miles out from earth, molecular escape from the atmos-
phere of the earth is significant and this region is called the e~osphere. 

The layer that begins just above the mesopause is the 
---- ----- --- ------ ··--· 

--- --- ----·-- --------- - - - - ----- ·- ------------ --- ---------- -· - ----- ---- - ---- ----- -~--- --- ----

The temperature in the thermosphere continues to riHc and 
approaches 1250°C. at about miles above the thermosphere 
surface. 

----------~- ------ --------- -------- - ·-·- ---------- ------

The thermosphere has no apparent limit. 450 

The temperature rise in the thermosphere is attributed to 
absorption of radiation in the ultra-violet range causi~g outer 

In the region 300 to 600 miles above the earth, molecular excape 
from the earth's atmosphere is significant and this region is called ionization 
the 

--··· 

exosphere 

--· 
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The following table provides a quick reference to the comparison of altitude in feet to standard pressure and temperature. 

Adapted In Part From U.S. Standard Atmosphere, 1962 

Pressure Temperature 
Altitude Inches HI. Millibars "f. "C. 

0 29.92 1013.2 59.0 15.0 
1,000 28.86 977 55.4 13.0 
2,000 27.82 942 51.8 11.0 
3,000 26.82 908 48.3 09.0 

------~QQQ-------------~~~-------------~!~------------------~~~----------------q?~Q ____ _ 
------~Z~~-------------~~~~-------------~§Q __ ~~~~~~---------~~~----------------~~~-----

5,000 24.89 843 41.2 .05.0 
6,000 23.98 812 37.6 03.1 
7,000 23.09 782 34.0 01.1 
8,000 22.22 752 30.4 -0.84 
9,000 21.39 724 26.9 -2.8 

------~ss2 _____________ i0.67 _____________ 7oo--ilachart _________ iis----------------~4.6 ____ _ 
-----~~060------------2-0.57 _____________ 697 _________________ 23~3----------------~4.8 ____ _ 

11,000 19.79 670 19.7 -6.7 
12,000 19.03 644 16.2 -8.7 
13,000 18.29 619 12.6 -10.7 
14,000 17.58 595 09.1 -12.7 

,_ ___ 1-'5,'-0QO 16.89 ------ 572 - ___ _<?_~:5 ____ ---------=--~41___ 
16,000 16.22 549' 01.9 -16.6 
17,000 15.57 527 -01.5 -18.6 
18,000 14.94 506 -05.1 -20.6 -----18.289 _____________ f4~76 ______________ 5oo--MBChart _________ (j6~2---------------.=-2f2 ____ _ 

-----~~ooo------------~4~34 _____________ 486-----------------~o8~6----------------=-ii6 ____ _ 
20,000 13.75 466 -12.2 -24.5 
21,000 13.18 446 -15.8 -26.5 
22,000 12.64 428 -19.4 -28.5 
23,000 12.11 410 -22.9 -30.5 

-----2i574-------------f~s~-------------4oo--M-achart-------~2s~o----------------=-3f7 ____ _ 
-----2~060-------------~~66 _____________ 392-----------------~2~4---------------~3i5 ____ _ 

25,000 11.10 376 -30.0 -34.4 
26,000 10.63 361 -33.6 ---3c-c6-.4---1 
27,000 10.17 344 -37.1 -38.4 
28,000 9.72 329 -40.7 -40.4 
29,000 9.30 315 -44.3 -42.4 

- ___ 3_9,000 8.88 ______ 1_~1 __ --------- -48.0 --=-~4:_4_ ---
30,065 8.86 300 MB Chart --48.3 -44.6 
31,000 8.49 287 -51.5 -46.4 
32,000 8.11 274 -54.9 48.3 

f-----iiffi---------- ~H ~= ~~ MB Ch·rt =m :-m 
35,000 7.04 238 -65.6 -54.2 ---------------- --------------------=-=:-=---i 
36,000 6.71 227 -69.2 -56.2 

-----3~2oorropopause----6~65 _____________ 225-----------------~69~7----------------=-s~5-----
-----3~ooo--------------~4o _____________ 217-----------------~69~7----------------=-s~s-----

38,000 6.10 206 -69.7 -56.5 
-----3~662--------------~9~-------------2oo--ilachart _________ e;9~7---------------~s6.s ____ _ 
-----3~066--------------~81 _____________ 197-----------------~69~7---------------~56.5 ____ _ 

40,000 5.54 187 -69.7 -56.5 
41,000 5.28 179 -69.7 ----~-56.5---~ 

42,000 5.03 170 -69.7 -56.5 
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~ ·--The Jet Stream Location And Description 
' The jet stream is a weather phenomenon that was of little concerD until airplanes began flying in 
' the upper troposphere. This phenomenon became very apparent during World War II when American 

bombers encountered it in the vicinity of Japan. Since that time, airplanes have been developed that 
i regularly fly above 30,000 feet, which is near the tropopause and may, on occasion, encounter a jet stream. 

Over the United States, during the winter months, there are often three jet streams. These are in 
order of latitudinal location: The Arctic Jet, The Polar Jet and the Sub-Tropical Jet. The Sub-Tropical 
Jet usually occurs about 1,000 feet above and to the tropical side of the Polar Jet, Figure 2-2. The Polar 
Jet is located near the break between the Polar and Sub-Tropical tropopause, Figure 2-2, at about 30" 
to 50" north latitude. Its location makes the Polar Jet of great significance to pilots flying o~er the 
United States. 

The Polar Jet stream, Figure 2-2, being located in the region where winds ~ow predominately from 
the west, generally flows from west to east; however, it meanders north and south, remaining approxi­
mately parallel to the surface cold front but behind it 200 to 300 miles, Figure 2-3. The jet stream is 
above as well as behind the surface front. 

The jet stream may be pictured as a narrow stream of high speed air flowing in the region of the 
tropopause and imbedded in the normal upper air circulation. To be considered a jet stream, the upper 
air flow must have a speed at the center (core) of at least 60 knots. It is difficult to give specific dimensions 
for jet streams but the following will provide some idea of their size. These high speed upper air currents 
may extend for thousands of miles in length and hundreds of miles in width and from 8,000 to 16,000 
feet in depth. The width of the jet is much greater than depth, something like 200 to 1. 

The remainder of this discussion will be concerned with jet streams over or near the United States. 
The speeds within the core of the jet (center portion or nearly so) may vary considerably from one jet 
to another. Core speeds in excess of 250 knots have been reported but speeds below 200 knots are more 
common above the United States. Due to the fact that the Polar Jet occurs near the level of disconti­
nuity between the Polar and Sub-Tropical tropopauses, Figure 2-2, the core of the jet is normaHy near 
the 300MB level. 

During World War II, American flyers encountered the jet stream 
near--------
------------------------------·'"'·-----'-------

The jet stream may be encountered at altitudes around 
__________ feet. 
--------------------------·---

FOPS· 719 

Three jet streams often occur during the winter months over the 

In order of latitudinal location, from the south to the north, they 
are the Sub-Tropical, the ______ and the Arctic Jet Streams. 

The jet stream of most concern to pilots flying over the United 
States is the Jet. 

The Polar Jet is usually located at about 30° to ___ o north 
latitude. 

The jet stream that is to the tropical side of the Polar Jet and 
about 1,000 feet above it, is the -·-------­
Jet. 

Japan 

34.000 

United States 

Polar 

Polar 
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Fig. 2·2-Jet Stream Viewed Looking Downwind Into Jet 

Fig. 2-3- Jet Stream Paralleling Surface Front 
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The Polar Jet normally flows (east to west) (west to east) ______ .. · Sub-Tropical --
}~. 

On its path across the United States, the Polar Jet _________ 'f;)_ 

from north to south, 'i! west to east 

The Polar Jet is normally located above the surface front, parallel 
.'t. ' meanders to the surface cold front, but approximately 200 to .. (fluctuates) miles behind it. 
~~-.· 

The jet stream may be considered as a narrow, high-speed stream 
300 of air flowing in the region of the 

The high-speed stream of air is in the upper 
air circulation. tropopause 

To be considered a jet, the speed of the air stream must be at 
imbedded least knots. 

The jet stream may be thousands of m lles in length, hundreds of 
60 miles in width and 8,000 to 16,000 feet in ~-------· 

When looking down stream into the Polar Jet, the cold side is to 
depth the (left) (right) . (See Figure 2-3). 

Considerable variation can be expected in the jet 
left ·speeds. 

The speeds encountered in jet streams over the United States are 
core normally less than knots. 

----
The Polar Jet stream over the United States normally appears 
near the break between the Polar and ____ -_____________ 200 
tropopauses at about 34,000 feet. 

-----

Sub-Tropical 

Seasonal Variation Of The Jet Stream . 
The location of the jet stream varies with the season. As the sun moves north of the equator during 

the warm months of the year, the Polar Jet moves north, weakens, and its altitude increases. There-
fore, during the summer it is of little significance to present day air operations. During the winter, when 
the sun moves south of the equator, the cyclonic storm activity increases and so does the jet stream 
activity, which is associated with the cold front. The jet stream is lower, more intense and more prevalent 
during the winter months. 

The change in season affects the Polar Jet stream 

The Polar Jet stream moves north and south with the .. location 
·-· ·----

.. -FOPS-781 
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During the summer, the Polar Jet rises in elevation and moves 
sun (north) (south) ___ .· 

- .. 

The season of the year during which the Polar Jet has the most .. north affect on flying is (summer) (winter) . ·''·· .... 
·-· 

As cyclonic storm activity increases, the jet stream activity 
winter (increases) (decreases) 

During the winter months, the jet stream is lower and 
than during the summer. increases 

Flying from east to west in a jet stream, the winds would be .. 
' more intense (favorable) (unfavorable) 

~-
unfavorable 

Temperature Variation Through The Tropopause 
The jet stream is usually associated with the level of maximum winds (altitude at which the highest 

wind speeds are found, usually near the 300MB level, approximately 30,000 feet). When moving away 
from the earth, as the tropopause is approached, the temperature becomes relatively stable, around 
-56°C. and the wind begins to abate. In the stratosphere, above the tropopause, the wind speed decreases 
rapidly. This is because temperatures in the troughs reverse themselves. The temperature is warmer 
in the center of the low than it is away from the center. Below the tropopause, the reverse of this is 
true. The level of maximum winds is found near the tropopause because the winds increase as the 
temperature decreases and the temperature is normally lowest near the tropopause. It must be remem-
bered that the normal temperature decrease is 2°C. (3.5°F.) per each 1,000 foot rise above the surface 
of the earth until the tropopause is reached. At the tropopause, temperatures begin to stabilize and 
thus winds decrease rapidly above this area. 

The jet stream is usually found near the level of 
winds. 

-------- -----··- ----------------------~--~-- ---···------ ----- -----~-- - ---------------

The level of maximum winds occurs near the tropopause; above 
this area, winds ma:nmum 

---
--- -- --- --- - ·- -- - -----

From the surface of the earth up to the tropopause, temperatures decrease 
decrease and winds --- .. -· (abate) 

------ ·---- -------- - --. ------ - ---- - - -- -- - --- ---·· __ , _______ --- -----

The temperature normally averages about -56°C. at the 
tncrease 

Above the tropopause, in the stratosphere, the temperature 
remains fairly to about 68,000 feet. tropopause 

The average temperature decrease above the surface of the earth 
constant is 2°C. per each foot rise in altitude. 

The tropopause is being approached when the temperature 
1,000 reaches 

------------------··- -- --- ---------------- ------- ---- ----- -- --·-- --- --------

FOP,. 789 
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Wind Speed And Clear Air Turbulence. 
The phenomena of most significance associated with the jet stream are high winds and clear air 

turbulence. 

Wind Shear 
When flying in the jet core, the pilot should realize that there are certain recommended procedures 

to follow if he wishes to depart the jet core. Wind speeds decrease in any direction away from the jet 
stream core; however, they decrease more rapidly in some directions than in others. Referring to Figure 
2-2, it will be noted that the horizontal wind shear, denoted by the closed isotachs (lines of equal wind 
speed), decreases most rapidly to the left side or north side of the jet core. To the north, the d~rease 
may be as much as 100 knots in 100 nautical 1'niles, to the south, it may be only 30 knots in 100 nautical 
miles. Vertical shear (change in wind speed with change in altitude away from the core) may be as much 
as 30 knots in a 1,000 foot change in altitude. Vertical wind shears are normally plotted on charts as 
lines depicting average shear over a 1,000 foot change in altitude, which provides an average figure that 
is much lower than 30 knots; usually less than 10 knots. 

Clear Air Turbulence 
Clear air turbulence is caused by wind shear. When the horizontal wind shear is 1 knot per 1 nautical 

mile, or the average vertical shear is 4 to 10 knots per thousand foot change in altitude, clear air 
turbulence is likely. 

Due to the pronounced temperature gradient near the tropopause, Figure 2-2, with a downward 
slope toward the north or cold side, there is a tendency for the isotherms (lines of equal temperature) 
to pack or become close together along the north side or left side looking downstream. This rapid ·~hange 
in temperature often produces clear air turbulence in this area of the jet stream. 

The areas of greatest turbulence along the left side of the jet stream are in the general 1:\ltitude 
ranges of 35,000 to 48,000 feet MSL above the jet core, and 20,000 to 32,000 feet MSLjust below the core. 
The altitude range from 32,600 feet to 35,000 feet MSL to the left of the core, will normally contain 
turbulence, b~t usually of a less severe nature than the other two areas. 

FOPS· 7U 

The phenomena associated with the jet stream of most signi fica nee 
to the pilot, are high wind speeds and clear air_______ __ _ . 
--------------------- ----------------

Clear air turbulence is found most often on the __ _ 
side of the jet stream. 
-------------------------------------------------------

High wind speeds are associated with thejet __________ _ 

AB the pilot departs from the jet stream in any direction, (lower) 
(higher) wind speeds will be encountered. 

turbulence 

cold 
(left) 

stream 
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When departing the jet stream core to the north, the wind speed .. 

may decrease as much as 100 knots in 100 nautical miles. When 
lower departing to the south, it would be expected to decrease approxi-

mately ______ knots per 100 nautical miles. 
.. 

Winds decrease most rapidly when departing the jet stream to the 
30 (north) (south) 

The wind speed change right or left of the jet core is considered as 
north shear. 

., 

Wind speed change with altitude variation is considered 
horizontal shear. ' 

When horizontal shear is 1 knot per 1 nautical mile, it is likely ' 
that air turbulence will be encountered. vertical 

.. 
Vertical wind shear may be as great as knots in 1,000 
feet. .;\ clear 

.. 
Clear air turbulence is considered likely when the average vert-

... I 30 ical shear exceeds to 10 knots. ... 

Due to the packing of isotherms on the cold or left side of the Polar 
Jet stream, looking downwind, clear air turbulence may be 4 
encountered in this 

Clear air turbulence is likely in the altitude range of 35,000 to 
area 48,000 feet MSL just and to the left of the jet core. 

The altitude range just below the jet stream where clear air 
turbulence is likely, is from approximately 20,000 feet to above 

feet MSL. 

The clear air turbulence encountered just to the left of the jet 
core, between 32,000 and 35,000 feet MSL will normally be (more) 32,000 
(less) severe than above or below the core. 

-

less 

Temperature Variation And Turbulence 
By referring to Figure 2-2, it will be noted that decided temperature variations are associated with 

the jet stream. The temperature decreases rapidly from the vicinity of the jet stream core toward the 
left or cold side. Dr. Reiter, a noted meteorologist, proposes that clear air turbulence may be extremely 
severe in the region above the jet stream and slightly to the left. The reason for this turbulence is the 
fact that within stable layers, ()ayers of similar temperatures) which occur above the jet, gravitational 
waves may be found. When these waves occur, they oscillate between the interfaces of the stable layer and 
may produce oscillations of such wave length as to cause severe turbulence. The gravitational waves 
may be caused by terrain differences or airflow over high pressure areas. When the air within the stable 
layers is caused to be displaced by compression of air flowing over mountains or hills, or is displaced 

·- --
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due to pressure differences, then gravity exerts a downward pull on the displaced air and creates an 
oscillation called a gravitational wave. 

Clear air turbulence may be severe above and slightly to the 
left of the jet core due to rapid temperature changes and 

waves. 

Gravitational waves within the boundary of a stable temperature 
layer have definite periods of __________ _ 

When the gravitational waves are of sufficient length to cause a 
disturbance to an object entering the area, clear air turbulence is 
(likely) (unlikely) 

Gravitational waves may be caused by mountainous terrain, or 
by high pressure ______ _ 

When a pressure ridge or mountainous terrain causes a deflection 
of the air away from the normal path of flow, the earth's gravity 
tends to pull the deflected air back and a gravitational _______ _ 
is established. 
---------------------------------------------
The wave established, oscil-lates back and forth within the stable 
layer and is called a wave. 

gravitational 

oscillation 

likely 

areas 

wave 

gravitational 

Flying The Jet Stream 
The location of the jet would normally be obtained during the weather briefing and the pilot should 

keep this information in mind when flying in the vicinity of the jet stream. The jet stream can be used 
to advantage when certain procedures are followed. The following general rules may be helpful when 
flying the jet stream. 

FOPS-789 

1. When an airplane is flying downstream in a jet stream core, if the airplane begins to leave the 
core on the left side, clear air turbulence may be encountered. If turbulence is encountered, the 
course should be altered to the right. This will usually place the airplane in an an•a of less turbu­
lence and Htill provide strong tail windH if the down wind coun~t' is resumed onn! clear of the 
turbulent area. 

2. When flying downstream to the left of the jet stream core, if turbulence is en<.:ountered, a course 
alteration to the left will normally clear the turbulent area. Once the turbulent area is cleared, 
the original course can be resumed. 

3. If flying upstream in the jet core and turbulence is encountered, a turn to the left should take 
the airplane into less turbulent air. However, a decrease in altitude, coupled with the left turn 
would probably be more advantageous because lighter winds should be encountered at a lower 
altitude. 

4. If flying upstream near but to the right of a jet stream core, and turbulence is encoun;:,ered, a 
turn to the right should clear the turbulent area and place the airplane in an area of diminiHhing· 
winds. 
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5. Should the pilot enter the region of stable layers when dying downstream where gravitational 

waves (waves between the inter-boundaries of similar temperature layers) occur and encounter 
turbulence, a climb or a descent of several thousand feet will normally relieve the turbulent 
condition. However, the pi lot must consider: (1) In the case of a climb, the possibility of approach-
ing the airplane's maximum performance limit and finding a stall imminent, or (2) Descending 
into an area of stronger winds. This latter situation is unlikely when below the tropopause. 
Should neither of these solutions prove satisfactory, a turn to the right will normally produce 
a lessening of turbulence, Figure 2-2. 

6. Since the depth of the jet stream is far less than its width, a descent would be the quickest way 
to clear the jet stream area. 

. 
-,; . 

·-·-· 
Information concerning the jet stream would normally be 
obtained during the briefing. -: 

, .. 

When flying downstream in the Polar Jet core, if clear air turbu-
lence is encountered, the airplane is leaving the core on the (left) weather 
(right) side. 

When flying downstream in the jet core, if turbulence is encoun-
tered, the situation can usually be alleviated by a course left 
correction to the (right) (left) 

' When to the left of the jet stream core and flying downstream, 
turbulence can be alleviated by a course correction to the (right) right 
(left) _____ .. 
---------

While flying upstream in the Polar Jet core, a turn to the left 
left will alleviate ___________________ . 

-------------- ---·-•. 

When flying upstream in the jet core, a decrease in altitude 
coupled with a left turn would place the airplane in an area of turbulence 
(decreased) (increased) ----- winds. 

When flying upstream but to the right of the core, a turn to the 
right should place the airplane in an area of (lesser) (greater) decreased 

turbulence. 

If gravitational waves are encountered, a climb or a 
may relieve the situation. lesser 

A climb above the area of gravitational waves may place the 
airplane in a position where, due to operational limitations, a descent 

is possible. 

A descent of several thousand feet below the jet from the region 
of gravity waves would usually place the airplane in an area of stall 
(increasing) (decreasing) _ 

~---- --·- ----------------- winds. 
----------- -~------ -------- ----- ----- - -----·---- ---- --- ·- .. - ---- --- ------ -- -----~-~- -- ------· --------

When flying upstream in a jet Atream, should neither a climb nor 
a descent prove desirable, a turn to the lefl will usually placP the decreasinl( 
the airplane in an area of less 

---- -- ~-- -- --.- --- - ----- -- -------- --------- ----- . ---

turbulence 

FOPS· 789 
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Forecasting the location of clear air turbulence associated with the jet stream and other phenomena 
is difficult because of the scarcity of information on which to make predictions. The information used 
is the data collected from upper winds observations taken at stations located 200 to 300 miles apart, and 
pilot reports. The singificant information to observe in locating jet streams is the level of maximum 
winds chart and the 500 millibar chart for the appearance of a cold front at this level. The upper altitude 
300 to 200 MB charts are used to locate high speed winds in the region of the tropopause. High cirrus 
clouds of a wavy pattern also indicate the presence of a jet stream and turbulence. 

Forecasting the location of clear air turbulence is difficult due to 
the _ of information on which to base 
predictions. , 

Clear air turbulance predictions are based on information taken 
from stations located 200 to ________ miles apart. 
-------------------------------- ---------------
In locating the jet stream, the significant information to observe 
is the location of the front on the 500 MB chart and the level of 
-------- ______ winds. 

--------------------------------------- ----- ------ - ---

The upper air charts that are used in locating the level of maxi-
mum winds are the 300MB and _________ MB charts. 

Jet stream turbulence is likely when high cirrus clouds have a 
pattern. 

'· 

., scarcity 
.. ,_-----------

300 

maximum 

200 

------------------------------------ ------- ---- ------------------------
wavy 

Additional Factors Associated With High Altitude Flying 
From the preceding discussion it can be understood that as altitude increases, winds increase and 

temperatures decrease. This inverse variation between temperature and wind is true up to the tropo­
pause. From the tropopause upward, the temperature tends to stabilize and remain fairly constant for 
several thousand feet and the wind decreases rapidly. These two factors must be considered when plan­
ning flights in the region of the tropopause. 

Rules For Oeterminina Favorable Winds 
As a general rule, when flying in the troposphere, since temperature decreases and winds increase 

with altitude, a higher altitude would generally be advantageous on eastbound flights and a lower 
altitude would usually be advantageous for westbound flights. When flying in the stratosphere, since 
t~mperature tench to stabilize and winds decrease with altitude, a lower altitude would be advantageous 
on eastbound flights and a higher altitude on westbound flightA. . 

Thunderstorms 
Thunderstorms may be encountered at altitudeH of 70,000 feet or more. When encountered at theRe 

altitudes, the thunderstorm should be treated with juHt aH much respect as when encountered at lower 
levels. 

,., .. u. 
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Clouds Near The Tropopause 
Cirrus clouds may, on occasion, be encountered at near or even above the tropopause. 

Buffeting 
Another factor of significance to flights in the region of the tropopause is the possibility of high 

speed airplanes, flying on the boundary layer of the tropopause, encountering buffeting. This buffeting 
may be produced by an airplane flying in and out of different temperature layers. When temperature 
changes, so does the speed of sound. Therefore, buffeting may occur due to these changes in temperature, 
which, in turn, changes the speed of sound. 

Up to the tropopause, as altitude increases, winds increase and 
decrease. 

Above the tropopause, temperatures tend to stabilize and winds 
temperatures 

When flying in the region of the tropopause, it is usually best to 
select a (higher) (lower) alt:itude on westbound decrease 
flights. 

-------------- ------~~ 

In the tropopause, eastbound flights would normally be flown at 
(greater) (lesser) ----~-~---~-~----altitudes than westbound lower 
flights. 

The pilot should remember that thunderstorms may be encoun-
greater tered at altitudes of feet or more. 

When flying near the tropopause, clouds 
may be encountered. 70,000 

Temperature variation near the tropopause may cause consider-
cirrus able variations in the speed of 

If an airplane flies along a layer of air where the temperature is 
changing rapidly, may occur due to the sound 
change in the speed of sound. 

buffeting 

Locating Favorable Winds Near The Jet Stream Core 
Looking downwind into a jet stream at altitude, Figure 2-2, if cold air is to the left and warm air 

is to the right, winds will increase with altitude. When looking downwind, if the temperature is the same 
or nearly so to the right and to the left, then the observer is near the level of maximum winds and the 
jet core. If, when the observer looks downwind, temperatures are warmer on the left than on the right, 
winds would be expected to decrease with altitude. 

It must be remembered that during severe winter storm conditions, a jet stream may be present as 
low as 18,000 feet in the vicinity of the upper low pressure area, and as high as 40,000 feet near the 
upper high pressure area. This information is of significance to the pilot as he may find himself climbing 
through a jet stream in an effort to reach a flight level in the 30,000 foot area. 

( F JPS. 789 
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Weather Repert.a, Cblrts &Jd Meteorological Symbols 

It 1a assuaaed that the prospective airline transport pilot is quite 
familiar with general weather intoration. Therefore, the toll~ 
material• on weather ups, reports and charts are provided for review 
purpoHs. 

1. Sample .lvia tion Weather Reports (sequence reports) and symbols. 
2. Saaple Terminal Forecasts and symbols (FT.) 
3. S..ple Area Forecast (FA) de-coded. 
4. Suaple Regional Frecast (FN) de-coded. 
5. Saaple Station Model am Cloud Symbols. 
6. Saaple Surface Weather Map. 
1. ~le Wtnda Aloft Forecast (AW). 
8. Salaple 200 ~ chart. 
9. Sample Mli.xiiun Wind Analysis chart &00 .Wind Shear chart. 

~ •viation weather report ca.only referred to as a ~Sequence report 
ia 4twpieted in Figure 2-4 along with an explanation am interpretation 
ot symbols. The format now includes winds alof't information reported 
DJ mabers rather than arrows, as well as rlJ.B111ay viaual range information 
ard eotied pireps. Figure 2-4. 

'l'erminal forecasts follow esl5entially the same fcrut as aviation 
weather reports, except, that the ceiling layer is identified by 
t~ letter "C"; visibility is forecast in statute miles or factions 
ot a mile, and ommitted when more than 8 milee; winde are forecast in 
knots, but omitted when lees than 10 lmotl5. These forecaste are 
tor one airport am cover a 12 hour period. Examples of tenninal 
forecasts are given in Figure 2-5 along with other brief explanations 
or weather into~tion. 
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"' ~ METEOROLOGY 

EXPLANATION OF TELETYPEWRITER WEATHER REPORTS 

SKY AND CEILING 

Sky coYer symbols are in ascending order. Figures preceding symbols are heights 1n 
nundreds of feet above station. 

Sky cover SymOOls are: 

::: Clear: Less than 0. 1 sky cover. 
:: Scattered: 0. 1 to less than 0. 6 sky cover. 
·ll Broken: 0. 6 to 0. 9 sky cover. 
$ Overcast: More than 0. 9 sky cover. 

Thin (When prefixed to the above symbols.) 
-X Partial Obscuration: 0.1 to less than I. 0 sky hidden 'by precipitation or obstruction 

to vision (baBes at surface). 
X Obscuration: 1. 0 sky hidden by precipitation or obstruction to Ylslon (bases at 

surface). 

Letter preceding height of layer Identifies ceiling layer and Indicates hoW ceiling 
height was obtained. Thus: 

A 
B 
D 

E 

Aircraft 
Balloon (Pilot or ceiling). 
Estimated height of cirrlform 
clouds on .basis of persistency. 
Estimated heights of noncirriform 
clouds 

M Measured 
R Radiosonde Balloon or Radar 
W Indefinite 
U Height of clrrlform ceiling layer 

unknown 
I Height of cirriform non-ceiling layer 

unknown. 

Us-7 

"V" Immediately following numerical value 
indicates a varying ceiling. 

VISIBILITY ----
Reported in Statute Miles and Fractions. ( V : Variable) 

WEATHER SYMBOLS 

A Hall L Drizzle SP Snow Pellets 
AP Small Hall R Rain SW Snow Showers 
E Sleet RW Rain Showers T Thunderstorm 
EW Sleet Showers S Snow ZL Freezing Drizzle 
IC Ice Cryetala SG Snow Grains ZR FreeE!ng Rala 

INTENSITIES are lndlcated thus: 

-- Very Llgh! - Llghi (no sign) Moderate +Heavy 

OBSTRUCTION TO VISION SYMBOLS 

UH 

0 Dust 
F Fog 
GF Ground Fog 

H Haze 
IF Ice Fog 
K Smoke 

BD Blowing Duet 
BN Blowing SaDd 
BS Bl""'ing Snow 

METEOROLOGY 

EXPLANATION OF TELETYPEWRITER WEATHER REPORTS 

~ 

U"'lll.D I" £PPESU l 'll 

~ 

Direction in ten's of degrees from true north, speed io lmot& 0000 iodicatee ca.lm. 
G indicates gusty. Peak speed of gusts follows G or Q wlleo squall 11 reported. 
The contraction WSHFT followed by loe&l time group io remaru iodleateo wiod­
shi.ft and Its time of occurrence. 
EXAMPLES: 3627 360 Degrees, 27 Knots; 

0127 010 Degrees, 27 Knot.s; 
1027 100 Degrees, 27 Knot.s; 

3627040 360 Degrees, 27 Knots Peal< speed to gusts 40 Knota. 

ALTIMETER SETI'ING 

The first figure of the actual altimeter Mttloi Ia a.hraya omitted fJ'Om ·111e report. 

RUNWAY VISUAL RANGE (RVR) 

RVR la reported only from ~elected stations. The ftl..e reported ll a 1()-m!aut.e 
mean of the v!.oual range In hundreds of feet. 

CODED PIREPS 

Pilot reports of clouds not vl.llble from ground are coded witb MSL belal>t data 
preceding and/ or following sky cover symbol to indlcale eloud -. aDd/ OJ' ~. 
respectively. 

DECODED REPORT 

Kansu City: Special obsertation, ISOO feet oeattered elouclo, meaeurecl ceiling 
2500 feet ove.reast, YlslbUlty 4 mUM, llchl rata, amoU. - left! preuve 
1013.2 mllllbare, temperatoue 58"F, dewpollll WF, YtDd 110', 7 lada, a.lt1-
metar aetttn& 21. 93 tnehee. Rwnvay Vtaual Rance 3200 feet, ptlot reports top 
of oftrcut S500 feet, rain began 5 minutes put the boW', onreut ftJ'Iable 
brolleL 

-:- S iodicatee that report eoatatna IJIIplrtsllt c&ap. 

Fia. 2-4-Excorpt For Trainin1 Purposes Only 
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Sample Area Forecast 
The following is an exalhple of an area fore­

cast which covers 12 hours (with a section includ­
ing the outlook for an additional 12 hours). The 
extent of coverage is usually for two or more 
states providing detailed predictions of flying 
weather at intennediate and lower levels. 

Coded Area Forecast 
FA LAX 010045 
17P SUN-05P MON 

EXTRM SRN NEV SRN CALIF AND CSTL 
WATERS 

TIIIMINAl PIOIIICAITS 

·ri:RMINA 1. roRECABTS contala tnlornw.Hon lor •P"rlflc alrpuna un Clllll"':, r'~ 
Michl•. rloua amuunfa. vllllbilll,. w ... ther rundUiun and 11urfac.~ wl11d. Th.ry •r. 
wrltt•n In 11 form almlt.r to ..... AVIATION WIU.TH8tt RIPORT. 

C't:II.IN<i ldftllllfl•d hy ll'w 1.-th•r"C" 
r'l.OtJI\ ki:JGHTS In hundr.t. c.f fa.t 
abo•v• th• Mal&un 
CLOUD LA YUill Statttd In .r.llln"Milftl 
ordtor .. r hcoltdi 

VIBIKIIJTY In atal11ta mil••. hul omit· 
t.d if u¥•r 8 rnll ... 
9URrACE WIN!)- In tlnnb but mn1t1tod 
wlwn I••• etW.ft ·to 

Eumpl ... nl TKRMINA I. P'ORECAST!J 

C!$® c.utnc a~oo·. bl'oken c:louda. 

SnU~trM clouct. at 2000', crlltnc 7000' nVltrca .. , 
-- ZOO:C700\S011G21 aurlaC'e •tnd 300 dqrua (Tru•).ll Kta, ,pattnc1o 22 IDa. 

01 1/ZUF Clear, vletbiiUy on .. and o-,a-half mllaa, &round 101 

.!llty f~urecl, WPrttul vl.slblllty 500', vtatblltly OIW­
C5Xl/4S fourth n~U~. modenta snow. 

AREA P'ORECASTS are 12-hour lurecuta of cloud and wt'lllher C"ondUlon., cloud 
tnpe;· 'frliftti~- !d~ and harhuiPncll' for ~n an•a th.- llllf' nl ""v"ral stat••· A U­
hour OUTLOOK 1111 .t.ddofod. HPitthl" of dvud !opt. lrll\6[, v.nrl turbulenc• ar• above 
SEA LEVEL. 

SICOMitT advh1e11 airmen In fllt1hl nf llt'"v•re 1>T ,.Jdrpmp ••alhrr t'undltlona J104"'· 
lt<tlly ha:r.ardnuM to ;~II a in· ran 

AllvtSORIEB FOR LIGHT AIRCRAFT advt••• airmen In fll1thl ul wrattll•n t-(>O(j:ttonll 
"'!ttl ... III!'Yf'rity than mr::VtT hufwhl.-h may two 1\aunio.mll to lljCht atnran. ,~ .. h 
IYjM!II ol adVIIIor\PIII ;&Tl' brnad.-a11t by t"AA un NAY AID vnkt• C'hannela. 

WINfl8 o\LOf'T F'OHJo:CA~ tlr"\l.iP .1 12-hnur fi>T«aflt o( wlnrl rondlllnn• at aal«t· 
... t lli~thl lrv"l" 1'rmprraluTP!I al(>h .Hr lnt'luclftd fur llftlll'('l""t ... u~..-. 

ltumpl,.• nl WlNll8 AI o•·T f'URECASTS: 
Wllhout T('OJI-.ratur• 

~·2030 !1. OUO MSI ,..lnd frnm 200'" at 30 kno.lt• 

10-2!140/J 10. llOO N!l. wind fn•m 2:'10~ 11t 40 klkJt•. 
,. .. m~nhn·•·:J•c 

~- -.._ 
Fig. 2-5- Excerpt For Training Purposes Only 

CLDS AND WX. SRN CALIF CSTL WATERS AND IMDT CSTL SECS 6-12 ®TOe ASL BOMG 
GENLY e ALG CST BY 20P AND INLAND OVR CSTL VLYS AFT MIDN. APCHS TO MTN PASSES 
OBSCD BY MIDN. CLD TOPS 12-20. VSBY BLO CLDS CSTL WATERS AND ALG CST 2-4HK BUT 
EXTENSV AREAS LESS THAN 2 MIS IN CSTL VLYS. 

RMDR SRN CALIF AND EXTRM SRN NEV o EXCP LCLY a> CU CLDS OWENS VLY AND EXTRM 
SRN NEV UNTIL SS. VSBY 2-5HK CSTL VLYS VCNTY LOS ANGELES BASIN E OF ST CLDS 
ELSW UNRSTD. 
ICG. NONE. FRZG LVL NEAR 130. 

TURBC. LCLY MDT TO BRFLY SVR THERMAL TURBC FOR LGT ACFI' MTNS AND DESERTS 
TO 110 ASL DMSHG AFT SS. 
OTLK. 05P-17P MON. ST CLDS DSIPTG IN CSTL VLYS ABT 09P AND DCRSG TO 9-14 a> ASL 
OVR CSTL SECS BY llP. ST CONTG MOSTLY 6-10 o TOe CSTL WATERS MVG LCLY 1 TO 3 MIS 
ONSHR DURG AFTN. VSBY CSTL SECS RMNG 2-5H BUT IPVG TO 3H OR MORE IN CSTL VLYS 
BY ERY AFTN. CONTD UNRSTD CIG AND VSBY MTN AND INTR · RGNS. 

De-coded Area Forecast 
FA stands for area forecast 
LAX 010045 LAX 010045 is the Los Angeles station symbol and the date time group. 01 is the 

first day of the month, and 0045 is 45 minutes past midnight (ZULU). 
17P SUN-05P MON means the forecast is for the period 1700 Pacific time Sunday to 0500 Pacific time 

Monday. 

Extreme southern Nevada and southern California and coflstal watRrH. 

FOPS· 718 
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Clouds and weather. Southern California coastal waters and immediate coastal sections 600-1200 broken 
to overcast above sea level becoming generally overcast along coast by 2000 Pacific and inland over 
coastal valleys after midnight. Approaches to mountain passes obsured by midnight. Cloud tops 1200 to 
2000 MSL. Visibility below clouds coastal waters and along coast 2-4 miles haze and smoke but extensive 
areas less than 2 miles in coastal valleys. Remainder southern California and extreme southern Nevada 
clear except locally scattered cumulus clouds Owens Valley and extreme southern Nevada until sunset. 
Visibility 2-5 miles haze and smoke coastal valleys vicinity of Los Angeles Basin east of stratus clouds 
elsewhere unrestricted. 

Icing. None. Freezing level near 13,000. 

Turbulence. Locally moderate to briefly severe thermal turbulence for light aircraft mountains and 
deserts to 11,000 above sea level diminishing after sunset. 

Outlook. 0500 Pacific-1700 Pacific time Monday. Stratus clouds dissipating in coastal valleys about 
0900 Pacific and decreasing to 900-1400 feet scattered above sea level over coastal sections by 1100 
Pacific. Stratus continuing mostly 600-1000 feet broken to overcast coastal waters moving locally 1 to 
3 miles on shore during afternoon. Visibility coastal sections remaining 2-5 miles haze but improving 
to 3 miles haze or more in coastal valleys by early afternoon. Continued unrestricted ceiling and visibility 
mountains and interior ranges. 

Figure 2-6 is a sample of a surface weather map containing frontal symbols and station model 
symbols for review. 

:~:~-11 
+I _ol\ 

t . ltiGH 
I I -~ , I .·. 

,' / ~ 

II'· 

>ill 1 •, 1"1 ..._ ______________________ ,;_:_ ___ __:_ ____ _:_ ______________ ___. 

Fi&. 2-6- Sample Weather Map 
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.r-..,.._., METEOROLOGY 

EXPLANATION OF WEATHER STATION MOOEL ANO SYMBOLS 

-'t Weather Bureau offices, maps showing conditions at the earth's surface are drawn 
-1 tlmes .ia.Uy or oftener. The locatibn of the reporting station is printed 011 the map as a 
small circle. A definite arrangement of the data arouM tbe staticm etrcte, called the 
$-UUor. !I!Odel. is used. The station model is based on internatioaal agreements. Th.ru 
~;rh staDlardi.zed use of numerals am symbols, a meteorologiSt ci one cowrtry can ase 
t!w weather maps of another country even though he does not uudersu.nd the language. 
·'~ llbru:lged description of the symbols is presented below. 

US-5 

lnr&l speed In ~ATION MODEL ) CIOIXI type. (Aito-
lf-M)(>. (21 to 25 CIOIXI type. ~ cumul11S.) 
"'II"" per hour.) (Cirrus) 

1 Barom.etr1c pres-
Dir«tton of wind. sure ol sea level lnl-

'.'Blco•UJC from the CH t1.al a or 10 omitted. 
'"r..b•est.) (1024. 7 millibars.) 

Te"!lperature in Amount c:i baro-

~ past 3 hours. (In 
tenths c:i mllliba 

o<«<ly cooered.) I ""N~~~247 ~ Barometric tend-(p 2 4 
ency 1n past 3 hours. 

VLSlblllty. (3/4 [ (Rl.slng steadily or 
':tll<s.) r-3/4 "* +28 /{-- unsteadily.) 

:£c~;::~~~~~n 1
0 
~30---61 .~4~ ~s£-::~~~::r ':u<s.l r /. 2 4 5 lower thaJI 3 !>ours 

• ago. 

D•wp<>rnt in de- y 
£~~-s Fahrenheit. Time precipitation 

CL began or ended. (Be-
C.d>d type.(Fracy N gan 3 to 4 !>ours ago.) 

''t!'J.tu.s and lor h 
~ lLtxumulu~.} I Weather 11l. past 6 

h Amount of cloud hours. (n.atn.) 
He~.ght of cloud ~ whose height is re-

:'..1~ (30\J to 599 ported by "h''. (Se't'en Amo'..Lnt r:1 precipi-
:::>e-~. or eight tenths..) btlon 1n last 6 hours. 

. ._.~1.. THEd SYMBOLS AREA SYMBOLS 

_. 5nlJW 

• 3.am 

\7 Showers ~ Shower Area 

- Ice Needles 
~ Dnz.zle 

f<: Th\D'lderstorm 

==Fog 
{ Lightening 

"::;1 Squalls 

~ Tbun:lerstorrn Area 

Precipitation Area 

~ Sleet 

'3 :rust 

.JC' l=la.z.e 

( Dust DeT\1 

){ Funnel Clou:l 

FaONTA!. SYMBOLS 

Solid Green - - - - Continuous 
Green Jhtchlng - - Intermittent 
Sohd Yell<r> • - - -Fog 
Solld Brown- - - - Dust 

Type Color 

Cold ..4. .6. 4 .6. 4 .6. A Solid Blue 

Warm •••••••••Af SOlid .1ed 

Ccclu:led A 4 A 4 A 4 A 4 Solid Purple 

U!lll"r Cold _./\, A ./:,. A A A /> Dashed Blue 

Upper Warm= Dashed :ted 

stationary A A A • Alt. Blue ard Red 

T T T T 

r 

US-I MntOIOUICY c:D.-
M&n7 of tbe eletMnls 1n tbe BI'A110N MODEL~ .... ,.r,~, ut nl•r; .-ell Ullbt UDI'pf'eted •:bre«:tiJ. 

!om~, howewr, nqulre refe~e to eaied Ublef> ..t tbHe ft'AnOK IIOOLL ftltnf! an desrribed 1n 
the t.blea below: 

I 
C l l (Abrldced ~~~- o. Code) n····---L-.J, dnelapm•at aac1 .. mlnCIJ nas-,...,. 

Cu d cORSiderabl• ctn.lclpmiiDt, 
cnerally t.a-rbtl, wtth t~~ wtth­
out other Ca Gr lc bun all at 
same tnel. 

i ~:~:=~~~=a~':: -cut ~~ eirrUorm or anrtl·•~; .tth 
or wttbout Cu, &e, or Bt. 

I 
-0- sc formed by sprndilll out of Cu 

- Cu. etten prese-nt also. 

Sc not fclfm«'' by spreadtnc 
outdCu. 
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Sample Re&ional Forecast 
Regional forecasts cover several states and give forecast information for a 24 hour period. They are 

geared to long haul flights at intermediate and high altitudes. 

Coded Regional Forecast 
FN SFO 010550 
SAN FRANCISCO REGION 22P SUN-22P : 
MON 

PROG. RDG ALF CALIF NWD INTO CAN. WILL CONT BUT N PTN MOVG EWD OVR NRN RCKYS. 
BY MON AFTN. COLD LOW ALF OFF PAC NW CST. WILL HAVE WK TROF ALF MVG ARND 
CNTR AND MOVG IN OVR PAC NW STATES MON. NO DFNT FRONTS. INCRG MOISTURE AND 
INSTBY PAC NW MON. SOME MOISTURE AND INSTBY CONTG WPLTO AND RCKY MTNS 
BUT DCRG. 
SIGNIFICANT WX. A FEW SHWRS NEAR CONTDVD AREA WYO COLO AND NRN NEW MEX 
MOSTLY ENDG DURG NGT BUT A FEW SHOWRS AND !SOLD TSHWRS NEAR CONTDVD RCKY 
MTNS GENLY AGAIN MON AFTN AND ERY EVE. A FEW SHWRS AND !SOLD TSHWRS IN LATE 
AFTN ELSW WPLTO AREA. A FEW SHWRS WRN WASH NWRN OREG PRBL DURG NGT WITH 
BRKN TO OVC LYRS AND WIDELY SCTD SHWRS AND A FEW TSHWRS BCMG GEN WASH 
OREG EXTRM NRN CALIF DURG AFTN AND EVE. TOPS TSHWRS TO 400 MSL. BRF HVY ICG 

' ..) 

SVR TURBC IN TSHWRS ...) 

De-coded Regional Forecast 
FN SFO 010550 stands fm: regional forecast, San Francisco, first day of the month at 0550 

ZULU. 
SFO RGN 22P SUN-22P MON San Francisco region from 2200 Pacific Sunday to 2200 Pacific 

Monday 

Prognastic. Ridge aloft California northward into Canada. Will continue but northern portion moving 
eastward over northern Rockies by Monday afternoon. Cold low aloft off Pacific northwest coast. Will 
have weak trough aloft moving around center and moving in over Pacific northwest states Monday. No 
definite fronts. Increasing moisture and instability Pacific northwest Monday. Some moisture and 
instability continuing western plateau and Rocky Mountains but decreasing. 

Significant weather. A few showers near Continental Divide area Wyoming, Colorado, and northern New 
Mexico mostly ending during night but a few showers and isolated thundershowers near Continental 
Divide Rocky Mountains generally again Monday afternoon and early evening. A few showers and 
isolated thundershowers in late afternoon elsewhere western plateau area. A few showers western 
Washington northwestern Oregon probable during night with broken to overcast layers and widely 
scattered showers and a few thundershowers becoming general, Washington, Oregon extreme northern 
California during afternoon and evening. Tops thundershowers to 40,000 MSL. Brief heavy icing severe 
turbulence in thundershowers. 

Winds Aloft 
A pilot propoRing a flight needs to know the existing and forecast weather along his route and at ·....) 

deRtination. He must also know the winds for the altitude at which he will be flying. In addition to 
reporting existing weather, Hurfa<~c windH and tht~ nrc•u fim•cust, some HtntionR n•port the wind patlt•rnR 
above the Hur{ace, which arc contaim~d in winds aloft n·ports. ,Just as t.h1' pilot. ntlfldll to he nhlf' to rc1ad 
the hourly sequence reportfl, he should aiH<> be able to read the winds uloft. mport.K. 

FOPS·789 
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An example of a winds aloft report for Dodge City, Kansas, is as follows: 
pp 72451 12951 41820 2020 62018 3615 80220 0215 00310 6650 

DDC would appear at the beginning of the report, which contains information for the weather 
oblerver. Following this information, the winds aloft report will be given preceded by PP. The PP is 
the identification for a winds aloft report. 

The first group of numbers following the PP gives the block number and station identifier (72451). 
The 72 in the first group is the block number standing for the U.S. The next three numbers stand for the 
atation giving the report-in this case 451 is Dodge City, Kansas. 

The second group of numbers gives the ZULU time and the surface winds at the reporting station. 
The first two numbers in the second group give the ZULU time of the report. The third number, in the 

. second group, gives the method used in determining the winds. When determined by electrical means, 
Rawin, the number 9 is used. When observed visually, Pibal, the number 4 is used. The fourth number 

I 

gives the wind direction on an eight-point scale, as follows: 
8-north 4-south 
1-northeast 
2-east 
3-southeast 

5-southwest 
6-west 
7- northwest 

The last, or fifth number, indicates wind speed-1 for 5 to 14 knots, 2 for 15 to 24 knots, etc. In the report 
above, the 12 is 1200 ZULU, the 9 stands for Rawin, the 5 for southwest and the 1 for a wind with a 5 
to 14 knot speed. 

The third group of numbers is the first winds aloft report, in this case for 4,000 feet. On the winds 
aloft reports, the first number in the case of a five digit number stands for the altitude at which the wind 
is being reported. This number is only given for even altitudes. Therefore, the winds aloft group in a 
four digit number stands for odd altitudes. 

In the winds aloft report, the first two numbers after the number designating altitude, stund for 
wind direction. In the first group for DDC-41820-the 4 stands for 4,000 feet. The 18 stands for 180°. 
The two numbers following "18"-20-stand for the wind speed 20 knots. 

The rest of the DDC report can be interpreted as follows: 
2020 - 5,000 feet 200° at 20 knots 
62018 - 6,000 feet 200° at 18 knots 
3615 - 7,000 feet 360° at 15 knots 
80220 - 8,000 feet 020° at 20 knots 
0~15 - 9,000 feet 020° at 15 knots 
00310 - 10,000 feet 030° at 10 knots 
6650 - 11,000 feet 160° at 150 knots 

When the direction identifying numbers exceed 36, then the wind speed is between 100 and 199 
knots. In these cases, 50 has been added to the direction. Also, only the amount in excess of 100 is 
reported as the speed. Example: a wind of 300° at 175 knots would be coded at 8075 for odd thousand 
feet. To de-code, subtract 50 from the 80 to obtain 30, which would be 300° and add 100 to tht~ 75 to 
obtain 175 knots. 

Winds Aloft Forecast 
When the winds aloft are ft>recast, they are written as follows: 
LVL 3,000 feet 5,000 feet 10,000 feet 15,000 feet 20,000 feet 
BOS 2015 2328+06 2633-01 2936-10 3043-15 
LVL stancjs for the standard levels at which winds aloft are forecast. 

25,000 feet 
3048-21 
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Under this system, at stations with elevationR of 2,000 feet or below, the first forecast level will be 
3,000 feet. For those from 2,000 feet to 4,000, the first forecast level will be 5,000 feet. For those stations 
above 4,000 feet, the first forecast level will be 10,000 feet. Temperatures will be appended to all reports 
above 3,000 feet, except that no temperature will be appended to the 5,000 foot wind forecast when this 
is the lowest level forecast. 

The first group of numbers after BOS which stands for Boston is the 3,000 foot winds aloft forecast. 
The 20 stands for direction 200°, the 15 for wind speed in knots. For each succeeding level above the first 
level temperature in centigrade follows the wind speed prefixed by a ( +) or (-). 

The rest of this forecast is interpreted as 5,000 feet, wind from 230° at 28 knots with a temperature 
of plus 06°C.; 10,000 feet, 260°/33 knots/-01°C.; 15,000 feet, 290°/36 knots/-10°C.; 20,000 feet, 300°/ 
-15°C.; and 25,000 feet, 300°/48 knots/-21 °C. 

Figure 2-8 is a 200 MB chart giving condition of winds, pressure and temperature at the upper 
levels and also shows a Polar Jet stream over the U.S. 

Figure 2-9 (a and b), consists of two charts showing the amilysis of maximum winds and a chart 
showing the wind shear analysis. 

Contour Lines Height In Meters 
Of 200 MB Surface 

Isotherms 
56/ 168- --56°C. And 1168 Meters In HeiRht 
~ With Wind Of 60 Knots. 

'-----------------~---------· -··------ -- ·--- . -···~·----·--··--- .---~ _ .. ·-- -~ - ____ .. ___ ~---·-
Fl&. 2-8- Simple 200 Mb Chart 

FOPS· 789 
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t5c)\ Wind Speed 
~ In Knots 

• · · · .... lsotachs 

Flow Pattern 

lL-. Wind Soeed 
Arrows 

--------·-- ----- ------------- ~-- ·-----·---~--- --·· ~--~---' 

Fla. 2-98- NMC Wind Shear Analysl• 
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AIRMAN'S 
GUIDE 

AIRMAN'S GUIDE 
Airman's Guide is published by the Federal 

Aviation Agency and is issued every two weeks. 
In relying upon information from this publica­
tion, be sure that a current issue is being used. 
The date of publication is on the front cover (Fig­
ure 3-1). The front cover also serves as an index. 
Directory of Airports and Seaplane Bases 

The Directory of Airports of Airman's Guide 
is issued every three months as a separate pub­
lication. Only a current issue of this publication 
should be used. 

I ~·-· ---

All figures to be used with this section except 
Figure 3-1 are located on pages 3-11 through 3-22. 

® FEDERAL AYIATION AGENCY 

Fig. 3-1 -Excerpt-For Training Purposes Only 

Airman's Guide is issued every ______ ------· 
--------------------------·" ----------
The date of the issue is found on the _________ _ 

When using the Airman's Guide for flight planning purposes, 
only the ______________________ issue should be used. 

-------------------- -----· ----------
The index to the content of the Airman's Guide is on the 

------------- ----- ----------- ------------- ------

Inside the front cover, in alphabetical order, are the abbrevia­
tions used in Airman's Guide <Figure 3-2). "Awy" is the abbre-
viation for __________ _ 

Any abbreviations used in Airman's Guide are explained on this 
page. "rev" is the abbreviation for -----------

"UFN" is the abbreviation for ___________ _ 

If the abbreviation "comsng" is found when reading a section 
of Airman's Guide, one would refer to the abbreviation page. 
"Comsng" is the abbreviation for ----------· 

two weeks 

front cover 

current 

------ ------···---

front cover 

airway 

receive 

until further 
notice 

~~~~--------------------------------------~-----------------------------------------------FOPS-711 
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The first section of Airman's Guide is the RADAR-RADIO LIST-
INGS. The first page of this section, Figure 3-3, is the legend. 
The explanation of the symbols and the abbreviations on this commissioning 
page apply strictly to Radio and Radar. An Army facility is 
designated by (A), (P) designates a _______ -------· 
---

"smi" is the abbreviation for __________ private facility 
----

A radio designated as class "H" has a normal reception distance statute miles 
of statute miles. 

The Radar-Radio abbreviation MA designates an Adcock Range 180 
with a power of less than watts. 

"Req" means that the radar or radio operates on 50 

Figure 3-4 is a page from the Radar Listings. Radar units are 
listed alphabetically by state and city. Notice, under the location 
column, that a black dot is adjacent to the Los Angeles listing. request 
Referring to Figure 3-3, this dot signifies ___ _ _ _ -------
or _______________ information. 

---------- J 
The "AC" after the city designates an approach control tower. 
These towers transmit on voice channel or associated ranges new 
and in addition to revised 
listed. 

-
I 

The type of radar service available is indicated under the radar 
Service column. Notice at the top of Figure 3-4, that all of the ILS 
radar abbreviations are explained. The abbreviation RACS frequencies 
means Radar Approach ____________________ . 

- ~~-~---

When arrival, departure and radar traffic information are not 
Control all available, those available are indicated by the symbols of 
Services the -- ~------------·-- .. -- --~- available. 

------ . ------------ --- - --- - -- ---- --- --- --- ----------- ------------

In congested areas such as Hawthorne, Calif., (Los Angeles AC), 
services frequencies are listed by --- areas. 

------- --------- --------- ----------- ----

Figure 3-5 is a page from the Instrument Landing System 
Section. Under the location column, listed in alphabetical order 
by States, is the airport name, the runway used for ILS and the sector 
Approach Light Code. The explanation at the bottom of the page 
for "L7" is approach lights. 

L5 means approach lights. high intensity 

The next column gives the localizer frequency and identification. 
The localizer frequency and identification of Pueblo Memorial instrument 
Airport, Colorado is ____ me; ---------------- --. 

----------------- -- .. -- -------- ·--- ------- - --- -- - --------

FOPS-789 
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The next column gives the glide slope frequency which is auto-
matically received with the localizer frequency. The next column 109.5 
gives the approach bearing. The approach bearing to Pueblo is I-PUB 

___ degrees. 

After approach bearing, the middle marker information is given. 
The middle marker is identified by 075 
dots and dashes. 

The middle marker column lists the distance of the marker from 
the end of the runway in nautical miles. The MM at Birming- alternate 
ham Mun., Ala. is __ _____ _ _ nautical miles from the runway. 

---- - ----------· -·---- --------- -
If there is a nondirectional beacon at the middle marker, its 
frequency and identifier are listed under the LMM column. The 0.6 
frequency and identifier of the LMM at Ft. Smith, Ark. are 

kc; 

The next two columns give the Outer Marker information. The 
OM at Little Rock, Ark., Adams Field, is nau- 201 
tical miles from the runway and the frequency and identifier SM 
are kcand 

In the remarks column, BC unusable means (refer to the abbre- 4.6 
219 

viation page) is unusable. u 
Figure 3-6 is a sample page of Air Navigation Radio Aids. The 
first column lists the location of the radios alphabetically by 

back course states. The second column gives the class code. This code is 
explained in the Radar-Radio __ _ ______________ .<Figure 3-3) 

1 

--- ------- - -- --- -- --------- -- --------- ---- -----· ~---

A "R" in the class column means legend 

--- - -----
Scheduled 

"ML" means range, power less than ______________ . ____ watts. Weather 
Broadcasts 

- ------------------- --------

The station identifiers are given in the next column. The identi- 50 
fier for Stockton, Calif. is 

The facility's frequencies are divided into two columns, Trans-
mits and Receives. The frequencies are listed or coded; the code 
is explained in the legend at the bottom of the page. The first 

SCK frequency in the Transmit column is the primary navigation 
frequency. The code V in the Transmit column means that the 
facility transmits on 122.2, 126.7 and me. 

---~---- -- --

The code (2) in the Receive column means that the facility re-
ceives on 3023.5 kc and me. Tht~ cod•~ 1:1)- I ~!i.9 or 

1.'15.!1 
(3)-3023.5 meam; that the facility ~uartls all fmquencii~H liMIA~d 
in group (3) except I :l5.9 me or kc. 

-------

FOPS· 7111 
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In the remarks column for Twenty Nine Palms, "ctld Thermal r;t 
122.D 

FSS" means that Twenty Nine Palms is .~~:. 

by the Thermal FSS. ..... ~.: 3023.D 
\ ~: 

Figure 3-7 is a sample page from the NOT AM Section. NOTAMS 
J: .. 

are listed alphabetically by states and should be checked for 
,,, 

~~-
each destination or alternate. Checking the NOT AM for Broom- "" 
field Jefferson County Airport, Colorado, instructions are given ' controlled ... 
to "contact UNICOM on 122.8 me prior to ,\ 

!\" 
the " 1\: 

/'.4 -. 

At the Lake Tahoe Airport in Tahoe Valley, Calif., men and entering 
equipment are working on both ends of the traffic 

runway. ; pattern 
( 

Figure 8 is a sample of information contained in the Directory 
. ., 

of Airports. The Airport Directory is issued every __ months. North-South 

The Directory of Airports lists, in alphabetical order by states, '. 3 
each airport by City and name. . ,. 

' .. . . 
The letters in parenthesis after an airport name indicate use : 

i for military aircraft. The location column gives the location of airport 
I the airport by latitude and 

' The next column gives the elevation of the airport in feet above 
longitude Mean ~ 

The next column, Longest Runway and Facilities, gives the 
length and type of the longest runway at the airport. Runway 
information is the first two digits less two zeros; if the runway 

Sea Level is hard surfaced there will be an "h". Akron, Washington Co., 
Colorado, has a hard surface runway 
feet long. 

Alamosa, Kramer Field, Colorado, has a soft surface runway 
4,100 feet long. 

The next information in this column relates to lighting. The code 
is explained in the legend at the bottom of the page. The 
lighting facilities at Akron, Washington Co., Colorado, are: 6,700 

beacon and a lighted 
or strip. 

The next coded facility relates to servicing. Sl means that rotating 
is available. runway 

A "W" after the servicing information indicates the availability 
storage of reports. 

A "U" or "X" indicates the airport 
~------------ -- -------- --~---- weather frequency. 

------

FOJ'S• 789 
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. 

The UNICOM frequency at Alamosa, Colorado Municipal Air- ,.,1~ UNICOM 
port, is me. . . 

·- ,;: 
Fuel information is coded and explained in the legend. The type ; 

fuel available at Canon City, Colorado Fremont Co. is 122.8 
_____________ and lower. ; :_~· t 

-:~~ 
l 

i 
Practice the interpretation of Runway and Facilities Informa-

•X 

' tion, by reading the codes for both Colorado Springs, Petersen ·~~; 91/96 
~ 

Field, and Denver, Stapleton Field, Colorado. '.\, 

! 
·:i~ 
;_t 

No Response ;..; 
: 

Jeppesen J-AID 
.The Jeppesen J-AID is a subscription Airway Manual Service containing a complete list of Navi-

gational Aids and Control Towers, an Airport Directory, a Meteorological Section, an Air Traffic Control 
Procedures Section, and the Federal Aviation Regulations. The publication is kept current by regular 
mailing of data revisions to the subscriber. 

-:. . 
. , 

Figure 3-9 is a sample page from the Radio Facilities Section of ·' .. 
J-AID. The first column gives the location and identifier in .. 
alphabetical order. The identifier for Dixon, California is ' •· 

' .. 
The next column gives the frequency for the type Qf NAV-AID :· .. 
available, VOR, Low Frequency Range or Nondirectional Bea- DIX 
con. Dixon, Calif. has a 
and the frequency is kc. 

' 
The NAV-AIDS at Dickinson, North Dakota are a 

N ondirectional 
. Beacon 

and 270 

ILS information is given in the next column. The localizer fre- VOR 
quency at Des Moines, Iowa is me. LFR 

The localizer frequency at Dover, Delaware is _____ me. 110.3 

The last column gives the frequencies of the Control Tower for 
local operations, Approach Control and Ground Control. 110.1 Approach Control at Duluth, Minn. can be contacted on 

.me. 

The LFR frequency at Detroit, Michigan Metropolitan Airport 
--~ 

is 
118.3 

The Ground Control Frequency at Detroit, Willow Run Airport, . 
is me and the Departure Control Frequency 388 kc 
is me. 

Figure 3-10 is a sample J-AID page listing NAY-AID's by 121.9 
identifiers. DOW is the identifier for 

' 
118.4 

FOP5•789 
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- .... -
ECK is the identifier for 

Downey, , California 
w't, 

'• 

When receiving an identifier from an unknown station, the 
.. -. 

. ' station can be identified from this section of J-AID. DTA is Peck, Michigan 
the identifier for -~ 

Figure 3-11 is a sample page from J-AID giving an alphabetical 
list of all Commercial Broadcast Stations, the call letters, fre-
quency and power (.10 = 100 watts power). The call letters of Delta, Utah 
the Broadcast Station at Dawson, Georgia are -- ----~ 

and the frequency is ----~ ________ _ ___ kc. 
- ··-- --

The time of operation of each station is given. The dashed lines 
indicate daylight hours only; unlimited means daylight and any WDWD 

\ 
part of the night; continuous means that the stations operate 990 

hours per day. 

After time of operation, the antenna elevation is given in feet 24 
above Mean 

The antenna ofWBSB at Darlington, S. C. is SeaLevel 
feet above Mean Sea Level. 

J'he last column gives the distance and bearing from the radio 
station to the airport listed in parenthesis beside city location. 329 Pryor Airport at Decatur, Ala. is on a bearing of --· -

degrees from radio station ---- ~--------. ------- ---· 
----------- . . -- -- ---- ... .. ... -------- --------- ·-- - ------------ ----
The distance from WMSL to Pryor Airport is ___ -- 048 
nautical miles. WMSL 

----- ------~-----~----------- ---- ----- . --------- -------- ------ -------- ----- ------I 
Using the Commercial Broadcast Station at Decatur, Illinois 
for a navigational aid to the Decatur Airport, Station _______ 3 
would be tuned on a frequency of kc. 

The heading and the distance from Radio Station WDZ to the WDZ 
airport is degrees and nautical miles. 1050 

Figure 3-12 is a sample J-AID page of Ground VOR Receiver 084 Check Signals. At Centralia, Ill. Airport, the approach end of 
Runway 36 is on a bearing of from the VOR Station. 7 

At Owens Field in Columbia, S.C., the VOR Set is checked at 027 the compass rose on the 

The parking ramp at Owens Field is------~ ___ -~ degrees parking 
from the VOR Station. ramp 

------- - ----- ________ '" _____ -- . -·- ------ ----·- --- --- ------

Figure 3-13 is the legend for the J-AID Airport Directory. The 022 
Fuel Code "F 1" is --- octane. 

---- - .. ---- - - -- -- ---- .. 
__ ...._.. _____ ---

The Hervice code "A" indicaleH aircraft n•pair. 80 
·~-- -- ----·~-·--· - --- ~- --··- --· - ----

.. 
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The letter "P" preceding a service code indicates a part time or 
:~:··:"~ I _, minor 

irregular day ·~t- (< 

~*; ----

11 Figure 3-14 is a sample of the J-AID Airport Directory which attendant ., 
gives airport location alphabetically by ., __ 

The airport locations are listed by city in alphabetical order. The 
..... 

city 
three letter identifiers are for the airport, not a ;_-,·: 
---------------~--------

~.~-~ 

~~~J~. 
After the airport identifier, the fuel available at the airport is ~ given by code. This is explained in the legend. The type fuel '·.J.': radio 
available at Del Rio International Airport is ·' 
octane only. s, 
The fuel available at Delta, Ohio is all fuel ratings at or below S7!'~ 

:-,~-, 80-100 
octane. 

' ,-.. 
Fuel servicing at Delta is on a 91/96 
basis. ~::~ :, 

' -
·-

The service code at Del Rio International Airport is explained 
.. ,_ 
. -

in the legend. Services at Del Rio include part time 
repairs, major __ re- -i: 

pairs, storage, and UNICOM on a frequency of me. 

The last column gives the page number of the airport diagram. ·' 

Figure 3-15 is a sample J-AID airport diagram page. The eleva- major aircraft 
tion of the airport above Mean Sea Level is given beside the engine 
airport name. The elevation of Sky Harbor Airport is ________ 122.8 
feet. 

--------- -----------------
Below the airport natne, the airport lighting information is 
given. "Ben" indicates that the airport has a rotating 1122 
------------- ------· 

H. I. means High Intensity. At Sky Harbor Airport, there is 
a rotating beacon, the runways are lighted and there are high beacon 
intensity runway lights on Runway 8 Right and Left. 

"Cone" means that there is a lighted wind sock for determining 26 
direction. 

"Tet" means tetrahedron. "Tee" means a wind tee. The abbrevi-
ation "tet" at Sky Harbor means that Sky Harbor has a wind 

tetrahedron. . 
In the upper right hand corner of the airport diagram, the dis-
tance and direction of the airport from the geographic location 

lighted is given. Sky Harbor Airport iR located 3 nautical miles South-
east of _______ 

' 
--------~---- -- . ------ -

FOP!-789 ~---
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Below the airport location, the latitude and longitude of the 
airport are given, followed by the magnetic variation. Sky Har­
bor is in an area of __ variation. 

Other codes used on the airport diagram refer to lighting such 
as approach lighting (V ASI 8R) and Runway End Identification 
Lights (REIL). At Stapleton Airfield, REIL 35 indicates that 
Runway 35 has _ 
---- ----·----- .. ---- ---------------
------ ----------------------
Obstructions around an airport are given in height above Mean 
Sea Level. On the approach end of 26R at Sky Harbor, there 
is an obstruction that is 1189 feet above sea level and ____ _ 
feet above the terrain. 

Figure 3-16 is a sample ·page from J-AID giving the telephone 
numbers and hours of operation of United States Weather Bu­
reaus. The USWB telephone number at Newark, N. J. is 

and it operates hours each day. 

The FSS serving Newark, N.J. is located at Idlewild and the 
telephone number is ________ _ 

PATWAS (Pilot's Automatic Telephone Weather Answering Ser­
vice) is available at Newark, N. J. This service is available on 
a hour basis. 

Weather information at Oak Bluffs, Mass. can be obtained by 
_________ from the FSS at _______ _ 

Flight Information Manual 

PAGE: 3- 8 

DATE: l. J\me1 1.966 

REF: 2000- l. 

Phoenix, 
Arizona 

14° East 

runway end 
identification 
lights 

67 

MA4-8118 
24 

MA 2-0121 

24 

interphone 
Nantucket 

The Flight Information Manual is published by the Federal Aviation Agency, and contains much 
information of interest to the pilot. Of the information contained in the Flight Information Manual, 
the following are believed to be of most interest to the pilot: 

The Sections on: VOR Receiver Check Points 
Air Navigation Lighting Aids 
Radar 
Weather Bureau Information Service 
Direction Finding (DF) Data 
Emergency Procedures 
Search and Rescue 
Air Traffic Control Procedures 
Altimeter Settings 
Standard BroadcaHt Station:i 
NOTAM Code 

Figures 3-17 and 3-18 give cxarnplf~H of informution mnt.ainwl in thcl Flight Information Mnnunl. A 
major portion of the material contained in the Flight Information Manual JH n.verc~d in thi" mur!44l 

FOPS•789 
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Publications Content Guide 
To eliminate the confusion that exists regarding which of these three publications to use to obtain 

certain information, the following table has been constructed. The information for the performance 
of an IFR or VFR flight has been listed by publication and the section in which the information is con-
tained. 

flilht 
Information Airman's Guide Jeppesen J-AID Information Manual 

~- -------- ------- -- ---- f---- ---~ ------- -·--------

Control Tower 
Air Navigation 

Navigation Aids 
Radio Aids 

Frequencies 
Section 

& Control Towers 

Navigation Radio 
Air Navigation 

Radio Facilities 
Frequencies 

Radio Aids 
Section 

Section 

ILS Frequencies 
ILS Section 

Radio Facilities 
& Information Section 

---

Airport Runways Directory of 
Airport Directory 

& Facilities Airports 
--------------------- ~--- ·--------------- -·- ··-- ------ - --- ·---·- f----- -----------------

Radar Facilities 
Radar-Radio Radio Facilities 
Listings Section 

-- -- - .. - --- ---- --------- ----. ---

Direction Find- Air Navigation Radio Facilities page number listed 
ing Stations Radar Aids Section in index 

- -------------- ----- --- --- -- --- - --- - --- -------------
Weather Bureau 

Meteorology page number listed 
Information and 
telephone numbers 

Section in index 

--------

Commercial 
Radio Facilities Standard Broadcast 

Broadcast 
Stations 

Section Stations Section 

--------

VOR Receiver Radio Facilities page number listed 
Check Points Section in index 

-
Control Tower Frequencies are given in both Airman's Guide 
and 

ILS information is given in J-AID and J-AJD 

--- -~--~--------- --

The length of the longest runway and the type of services avail-
able at an Airport can be found in Airman·s Gwde 

and 
---- --· ---

The distance of the Outer Marker from the end of the runway Airman's Guide 
can be found in the Airman's Guide - _ Section. J-AID 

---------

FOPS· 719 
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The VOR Receiver Check Points are listed in------and the _____________________ _ 

A list of Commercial Broadcast Stations is contained in the 
Flight Information Manual and------------

DATE: l. June, 1.966 

BEF: 2000 - l. 

ILS 

J-AID 
Flight lnform.otion 
Man.Ulll 

~i!,~, ~ 

-------------------------1,_~---------

The type of fuel available at any airport is listed in Airman's <t· 
J-AID Guide Directory of Airports and in J-AID in the------ :1 

~------~-------------~-----~ __ i_on_. _________________ ~:~.-----------

Weather Bureau Telephone Numbers are listed in J-AID and the Airport Directory 

Flight Information 
Man.Ulll 
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AllMAN'S GUIDE 
-· ... lnlormat.loala boa below. I I-I TIM AIAIIA.'I OUIDI Ia INIIod _._,., wo w..U. lhlrJ iNIIa 

oontalna a lfotam -- aDd a 1Ladar-la41o Llotlep --; aa4 -
evar7 UorM -•Uta Ute Airport DINCtorJ ap,_. Ia an luua e»at.aiDIDI 
1oot11 Notama aad Ute ladar-lladio LlotJnao. 

aollllt._, To OD&bla UHfl to kaow whlab toouea ahoul<l be ratalaad, a aalt­
able aotJ .. Ia carrlad oa Uta lroat """"' lndlcatlal wblab oaaa uo atJII currant. 

Ooolllllltl The coatanto (b7 -tlon or oUoor approprlato broalldowa) of oadl 
laaue are aoW b7 pace auaiMr oa U.• front cover. The lrd pa,. ol ucb 
oadlon earrtu Ute Wltlld lor latarprotlaa codlftad lafonaotloa. llatorlal 
uauallr Included lD eut. uctloa 11 •• folio•·• : 

•-""1 111-- ....... , Data lor laclllllooa Ia Ute AIAIIAJI'8 
OUIDB ahotsld be roport.od to UM odltoro "' Uta foltowlq ....,_, Wodaral 
Avlatloa AIODCJ, Wubl..- •• D.O., A&Mtl&loal A.,.._ ._.... .. 
o&ructJona lor roportlq data aN -taleod Ia I'A.\'1 llaDaal .ini~B. -
tJUad "ColllmualcatJou r-. ...... Row-, al--~ da&a. UD· 
llko moot oUter data, ,.., DO& orfpaata f- ollelal _,_, Uta follcnrlaa 
••plaaatorJ lnforaaat.lon Ia pro•ldod. 

(II lfotama (IHludlaa 8peclal lfotlcn): U11dor appropriate aeoaraphlcal 
headln1a Utero Ia PYOD Ute curroat oondlt.loa (tf there baa boon a temporar7 
or_, ....... _..., will* a aotaa baa boaalloatd) ot I'MIIIU. 
and obotruct.lona, pluo aDJ a.,..:lal data (lneludlnllllaht roaula&ioao or rootrl•­
tJoRI). Where not&ma cannot. he ueoclated •·lth a apecift~ lt>Oir&phl<'al loca­
tloa cw "'*- Ulo>-llcatloa Ia _.u...s, Ulor - Ia a •ubdl'tllloa of 
Not.ama eaUtled "'Special No&.lcet." Thl• ael'"tlon follmn the Sot.ma and Ia 
aapar&MIJ Hated • Uta ODYar. 

(I) lladar-aadlo Llatlaao: Llata radar facllltleo, lnotrumont Iandini 171to1D0, 
and aeroaaut.lc&l radio lociiiUea wlUo (as appropriate) their tranamltUn1 aad 
pardecl frequeociH, ldenUfteatlon, dation clau, ran1e oourHI, other apptO­
prlat.. data, and remarka. 

(I) Airport DlrectorJ: Thla cocllfted director)' provldeo Ute loUowlal data on 
alrporto: type, loeatloa (wiUo reloroneo to aaaoclatod cl&)', pluo poaraphlcal 
coordlaat.ea), eleYaUoa, aumHr of runway1, len1th of lon1eat ruDW&J (lndl· 
catlnc aurfaela1), ll1ht1n1. aenlclnc, availability of weather report. and or 
Unlcom. fuel odanee. and aoprogrlate remarlct. 

The AIRMAN'S OUIDB ooton prlmariiJ Lwo broad ftalda of dtll &lrpor& 
Information: permoaoat ab..,.. and t.~porarr 11 ......... -- The 
Iormor rotor to - alrporu or dlaaau Ia hl4 1&1011&, Mnlclac. lllllt1D1, 
reotrlctloaa or perma-t oba&Netlou 011 ealtUDI allfOOto. .._pore., 
huardoua <OIIdltloal nfor lo ~ltloal wblell malte alrporta ......,ariiJ 
unuoahle or uaablo OAIJ wiUI eaut.loa (tiiCh U a ftold oJoead no to looda, 
Uoawo or eona&ructloe; cw ..,..,. a bu...,.....,..L obaLNcUoa liP& cw a NDWt7 
llcb•oraruaw.,a....W.•~--*'*-ol 1 k allall). 

Rlnce the aamnauUeal pulllle ahould ba IIDIDodlatoiJ ....,. of _. lluard­
ouo oandiUona, ,...,,..,.. .ahould utlllle Uta PAA Pilei>' llenlee fl&atloaa. 
Thoroloro. either talophoaa nr mall Uoo ltom to ba nportod to Uta ....,.., 
FAA 1'88 lor dl ... mlaatloll aa a DO&aiD and lot lurtbor truaallaaloll to Ute 
adlton of u.. .uuun avma. u *- 1a a,...., _. t11e n.. 
dlrectlr to Uoo PAA, W'~ .. D.O., At$aa1Aoa: A'f-411. 

P•nnanont airport data ell-• ohould be ._nod to 11M -roptlato I'AA 
Ro11onal Olll<e lor roordlaatlon heloro lnelllllooa Ia Uta AIAIIAir'8 OUJDa. 

Not II Tho Federal 0of01111110nt dlaelalmo roaponolbllllf lor ooa-Podor&l at r 
nnlaatton la<llltl<a, lnrludlnl airport&. 

AIIIEVIATIONS USED IN AllMAN'S GUIDE 
Net11 "1" DI&J be added for plural, or ae appropriatf'. lalo ------- lnlo1111atloa 

loop ------ lnoporoU•• 
laot ••••••• lna&rumoat 
tnt -------· lntarooetlon 
ID:U ------- lnteraatJonal 
lata• ------ lnt.enelve 

mrt<d ---·- mar•Dd 
llll"kl •••.• ID&ItiDI 

88 ·····-·au-

""" ••••••• &lroralt 
adJ& ••••••• adjacont 
.......... idmlnlotratloa 
AOI. •••••• abate_... ..... 
Alrp •••••• Alrplde 
&It •••••••• altitude 
&IDd' ••••• &ID&Ddmoat 
ANaA •••• air aatlptloa 

radloaldo 
aa& ~------ aa&eana 
apah •••••• approach 
apahc ••••• approachtna 
api'IIIJ •••• approslma&el7 
arp' •••••• &lrpor& 
arr arrival/arrive 
ARTOO ••• Air Boule Trallo 

Ooatrol O.atar 
A8DB •••• airport aurl­

detootloD 
oqalpaalll& 

ATO •••••• &lr tralllc control 
aato •••••• automatic 
u1 ------- auiii&I'J' 
nbl ••••••• at&llahlo 
•• , ------- aii'W'&J 

BO •••••••• back oouroo 
beD ------- beacon 
bat •••••• broadcut 
blq • • •••• bulldiDI 
badrJ ·---- bouadarJ 
brl ••••••• boarln1 
bta ------· botwooa 

clod ------- oiooad 
r.lrnc ----- dearaoc .. 
aU ------ center 
Oo -------- count7 
eoma ........ oommunleatlon 
co•aacl .. .. .. commluloned 
0018•1 ...... oommlulonlnl 
..,.,, ••••• oonJiauratlon 
OODik ........ conatroct.lon 
eoatt.rd ...... oonltrueted 
OODt ............ OOAt.IDUOUI/COD-

tiDUOUII7 
cr1 -------- course 
C8/T ••••• combined 

alation/tower 
etc-------- oootact. 
etl -------- control 
ctJd .•.••.• ooatrollad 

d&ll\ da711cl>t 
decmand -- decommlaaloaed 
demol ••••• demolltloa 
DP •••••••• dl~t.lon ftnder 
di&CODW •• dlorontlnuod 
DID ------ URI' o$aadard 

(TAOAI' 011111-
pat.lblo) dla­
taace meaau,... 
IDI equipment 

dpq ------ dopart.1n1 
dptr . • . • • • departure 

efch ~----- eft'ediYe 
oln ------ t"lnat.lon 
.. .,, ---- emer•ency 
eq ------- en&lne 
~mt ---- equipment 
ucp ------ ez.t"f'pt 
edan eden1ton 
t~:'-• ----- extenahe 

lacll facility 
laoha ----- ftaohlna 
ftd -------· ftold 
I& --··-··· ftllht 
Dwa ------· lollowlna 
PM ------- fan marker 
rone ------ telephone 
freq frequency 
P88 ------- Fll1bt Bo"leo 

OCA ------

••d ------­
OWT ••••• 

hi---·-----
hr 
h•7 ------­
hw, -------

ldeat ------
U'R -------

IFS8 ------

Btatioa 

1round controlled 
approaob 

around 
1rou wellhl 

hiJh· 
hi)Uf 

hfi~&Vy 

hiKhway 

ldl'llliftra t Inn 
lnetrument 

l'llaht Ruloo 
International 

l'lllht Bonloo 
Station 

IL8 ------- lnet.rumeot 
tandloa •1•tem 

lmdt17 .••• lmmodlateiJ 
labDd ----- Inbound 
Indo! ----·- lndoftnl&el7 

J-har ----- Jot ruaw., 
batrler 

kc -------- klloc::Jele• 

lat ---·---- lat.llude 
lol local 
lclu --·--- loeall1er 
leW •..•••• located 
Ida------· loca&.lon 
LFB .....• '-/.odllllll 

fNqUOIIOJ 
radio raap 

lat -------- 111M 
latd -·----- naht.ed 
lata-··--·- lllhtiDI 
1.1111 ----- OODipauloaator 

at middle 

lad 
marker IL8 

land 
landing IDdl --·--­

LOM ------ compau locator 
at outor 
mortar IL8 

lone ------ tnnclt.ude 

M ··--

MAA 

--- ma1netlc (aft.er a ........ , 
mu.lmum au&bor-

mac ------
maJ ·------
mu ------
DIG -•·----· 
MRA .... 

llod alt.ltudo 
maanttir 
major 
ma~:lmum 
me&&CJCIII 
minimum enrout.e 

IrK alt.ltudo 
mflml _____ memorial 
ml --------mile 
min------- mlotmum or 

minute 
Mil': ------- middle marker 

IL8 
&tOeA ---- minimum ob· 

et.rucUon olear­
aa .. al&ltuda 

mad ......• modorai>atlon/ 
modllcat.loa 

\IRA .... minimum r­
tloa alt.ltudo 

1181. ------ 1110011 - ,.. •• 
mun -----· munlrtpal 

naU ------- naUonal 
nat&l<l •••• natllatlontl aid 
nat ----·-· nlcl>t 
nml ••••••• nautical milo/a 
No ------- number 
1'810 •••• uu aoaa~ dla-­UriDI .. al_. 

ollo&ll ••••• obatructloa 
oct ----·--· octane 
011 ••••••• outar manet' lUI 
opefl ••••• operaUDI 
operll ••••• operation 
ouUIDd ---- oulbouDd 

pata --·--· pattora 
pe11111J •••• permaaontiJ 
p-llno • • •• • polo Una 
pwr ------- power 

quad • . • . •• quadraat 

rad radial 
BAa ~----- Ro7al Aircraft 

latabllahiDOD' 
final plde 
alope Indicator 

R A PCOH radar approacb 
ooa\rol 

RA Tee . . radar &lr LNIIa 
cootrol -tor 

rhn radio beacon 
rc• _ ........ rtniYe 
...... -----· "":olvlnl 
n=Yr -·-··- rec.lwer 
rdo ------- radio 
reoonatr reronat.ruet.lon 
RBII. ..•.. runwa7 oDd ld .. 

r•lc&d ----
rat ....... . ,., ------· 
PllWJ ----­
ruf 
RVR •••••• 

tllcatlon llcbta 
reiOC"&t.ed 
rl1ht 
ran1e 
runwaJ 
roucl> 
ruDW&7 YIIU&I 

raap 

uad ------ ochadulo 
ami --·---- o~atota mllo/o 
8R _______ ,. aunrlat! • 

1&11 ----- ......... 
IJII •·•-·•· IJII-
T ······-·· tNo (afllr a 

baarfllc) 
'fAO-Ur ··- 1IBJ! .._...... faGIII...._... ........... _ ...... .._..,...._ 

...... "' _____ .........,. 
&Ia ···-···- Valle *'' ---- ......... 
tmptl)' ---- taraporariiJ 
tiDprJ ---- tarapor..., 
traaa ••••• traDNrlhad 
tnal •••••• tormlaal 
trDI •••••. v&lalq 
.... , --~- vADIIIII• 
tomts VUAIIII&aiDI 
toatr ·---- traualt&or 
1'V ···---- &eletlaioll twr ••••••• tower 
tiiWJ •••••• tul•&7 
vn ...... uaw,.,..... 

aoUao 
IID&tbJ •••• UDatallabla 
IIDCLJd •••• UDOOA\rollod 
ualltd •••• unllcl>tad 
unmnd ••• unmanad 

f1lDtJ ····- tidal" 
VPR •••••• tllu&l Dllht ruloo 
voa •...•. vu aaYiplloul 

flllllll.,..._ 
dl~. 
__ , 

VOR-DIIL calloaatod voa 
aatlp\loaal 
fa.olll" ..... 
URI' AI_,. dla-­........ ulpa ... t 

VOR'l'AO • callooatod voa 
aa4'l'.t.CWI 
aai'IIU'IIIal 
f ........ 

VOT •••••• a VOl 1-YOr 
TuUn1 Facllit: 

tahJ •••••• YlolbUI" 

•• ----·· weat.ber 
WIP ........... Ia ........ 
wt ------·· wol1ht 

UM of fuada for prlotlnl lhl1 puhllc1Unn &ppro'Yed h1 the Dlre<"tor of &.be Rurea~ of the Bud .. ", April Mt, t ... 
·-----····- -·-~----~-- --·--·--~--·-~·--·--·· ~ 

. . . . . . . . . . 
ror aale bJ 8upertat.end•ot 'lf 0ftrumant.., U .R Uo.,.arnmanl rrlutlnl ()fliNt, WaabiDI&oll II. D.C. Prloe~: uaual 

IUbat!rlpt.lun ••. 00, duD\f'•Lin; II 60 &4d1Uonal for ft)flllln mallln1. lndl'ffdu&l oopl .. •atJ; tl\11 luu• 64 OMLa. 
----·· .. - ·-~ . - - ·----·- ... ..• . ··--~------···-··------

Fi&. 3-2-Excerpt-For Trainin& Purpoaea Onl~ 

--
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RADAR - IUUII"' mnN\i:» 
(ICAO) INTIRHATIONAL PNONITIC ALPNAaiT 

A ALFA ·- J JIILIETT ·- 8 SIBBBA ••• B BRAVO -··· J[ KILO -·- T TANGO -c CBARLIB •••• L LIMA ·-·· u UNIFORH ••• 
D DELTA -·· )II MIKB - v VICTOR ···-B BCBO • N NOVBH'B•• w WBIBKBYe-
F FOXTROT •••• 0 OSCAR - X XRAY -··-0 GOLF -· p PAPA ·-· y 

YANRBB -·-B HOTEL •••• Q QUEBEC -·- z ZULU -·· I INDIA •• R ROHBO ·-· 

DATE: 

REF: 

1 Jane, 1966 

2000- 1 

ALWAYI CHICK HOTICII TO AIIIMIN IICTION 
YOII IIONITOIIING CLAIIIPICATION POR AIR TRAPPIC CONTROL DHB ---------VHF a~ndard (TACAlf _paU.Ie) ....._ -.rial 

PUII .... IIa C&Maor1 l=Coune all111ment and ol1nal level are monit.ored oquipment. 
eonttnuouolf, VOB hu aut.omaUc tranoler and ahuWown unit, and Ia rnonl· GCA ----·--·- Ground Controlled Approacb r.,. .... 
&ored remote11 hf a peraon. Cate1ory II =This io a Category I VOR wherein B ------------ Non·dlrectional radio- (bolllllll), fiCI"V 10 waUl &o leu 
ftmote monlt.orln1 capability hao failed aod the VOR lo temporarily monlt.ored than 11000 watta. 
oolelf tbrou1h uoe of automatic oquipment which monlt.oro course and olrnal BB ----------- Non-directional radio beaeon (bollllnl)o fiCI"V - waUl or 
leYel and h11 an automatic tranllfer unit. Upon receipt of a pilot report that more. 
&114! VOR Ia operatiDI normally, It lo placed In Cate1ory II which permlto It t.o Its ---------- Instrument Landln187otem (YOke oa laeallcr ell&laDel), 
be uaecl for air navlaatlon and air tramc control purposes. Categorr Ill= J -·--~---·---- LIMF (I'OI)....CI5 a:e) 'folce faclllt.J' oa otltler 11aaa ,.... fre. 
voa monitored aolely throuab use of automatic equipment which monltorJ 
eourae ud alanal level and hu automatic transfer and abutdown unit. Such 
a VOR ma7 be Inoperative lor a limited period before a NOT AM Ia Issued. 
VORl which are not controlled by an r.<S, and are located too far from a 
otatled !aclllt7 t.o be monlt.ored with a VHF receiver, will fall int.o Cateaorr 
III. Catecorr IV=Courae allanment and signal level are monitored con­
&lnoualr at an adjacent. rss but there Ia no automatic transfer and ahutdown 
unit. Durtna perlcwk when the rm~ote control feature is Inope-rative, a VOR In 
&hie c&"IOI'J· will he adYertlaed, by NOT AM, aa out~f-aervlce re1ardleu of 
IU operatlnl condition. Not•• Cat.eiOrJ I, III, IV lhoWD by I, a, 4 follOW· 
IDIJWDe Ia Location Column. 

LIQINO 
PII=PIIIIt ..,._ ltatlon (PAA) (P-'J ATCI) -tlon ..... talln4L 
NOTII: The Federal Gonrnment dloolalmo reopooalblllty lor non·l'ederal air 

II&YII&tloa faellltlM. 

CA),..Arm7 faelllt7. 
(AJ'l=Air Foreelaclllt7. 

(8) =SLate laclllt7. 
(0700 2300) = Houu of operation 

local time (ANG) =Air National Guard faclllt7. 
(N) =Nu:r laellit7. S = Monltorlnl cateaory 

e=Nf'w or revtaed data (P)=Prlnte laclllt7. 

IIADIO CLAII DIIIQNATIONI 
ldentlftcatlon ol VOB/VORTAC/TACAN Btatlooa b7 Cla11 (Operational 

Llmitatlooa): 

CIUI 
B­
H­
L-

Normall7 Antlotpated 
Altitude Service 

10,1100-76,000' MSL 
16,00IHIO,OOO' HSL 
lip t.o 16,000' HSL 

Norm.1ll7 Anticipated lntflr· 
ftorence-free Distance St"lce 

ISO oml (16G.SI nml) 
110 oml (78.18 nml) 
45 oml (89.011 nml) 

NOTB: An B-VOR facility II capable of providing M- and L- servin volum• 
and an Ill- taelllt7 additionally provides L- oervice volume. 

AAS ---------- Airport Adrloor7 Se"lee d FSS·Iocated airport. 
AB ------------ Con.tlnuoua automatic transcribed broadcaat se"lee. 
AO ~---------- Approach Control Tower, FAA (transmits on voice ehannel or 

uaoclated ran1e1 and ILS In addition to frf"flueneles listed.) 
B ....................... Scheduled Broadcast Station (broadcaata weather at 15 and 

U mlnutea after the hour; Air Forre Rroadcaata, generally, 
2V mlnuteo). 

C ------------- Control Tower, FAA. 
CI ------------ Control Tower (CitJ, County, Private, •te.). 
Cll ----------- Control Tower (Military, listing only cl"f'll fr,~quenclet aYall­

able). 
OOXIOLAX .... LF/MI!~ lon1 ran1e na•tcaU.on aid; alrcrart- muat have BFO 

oscillator. 

quencJ. 
LFH --------- VHF fan marker, low powered (5 waUo). 
LIOI --------- Compua locat.or o~Uon when lnol.alled a' middle muller lite. 
LOlli --------- Compua locat.or station when IDII.alled •' aut.er muller alte. 
LRCO --------- Limited Remote Co'mmunlcatlon OUtlet. 
lilA ----------- Ran1o (adeoek, .. rUcal radlton), power leu Uwa 10 watto. 
.HB ---------- Non-dlrertlonal radio beacon (-lnl) f1C1WV leu Uwa 10 

watta. 
.HL ----------- R•••• (loop radlat.oro), power luo Uwa 10 wat&a. 
10( ---------- VHF middle marker . 
.HilA --------- Ran1e (adeoek, .. rtlcal radlaton), poww 10 waUl cw _., 

but looi than 11!0 watto. 
lOlL --------- Ran1• (loop radlat.oro), power 10 watto or_,.., •ut lea& thu 

11!0 watto. 
lfSHB -------- UHF nonotandard dlou- m-ariDt -lp-t. 
011 ---------- VHP outer marker. 
JlA, ----------- Ran1e (adcock, rortlcal radlatoOn), powor 110 ••''" Of-· 
RCO ---------- Remote Communlcatt.ona OUtlot. 
Req ---------- Operates on reqnret. 
IlL ----------- Ran1• (loop radlat.ora), power 110 watto or...,.., 
8 ------------- Slmultanoouo ran••· homiDI liloal ud/or 'flllee, 
1\LMM ........ Simul~n ... ua middle marker oompuo loeat.or and &wr roJc. 

tranamlnloo. 
RLOM -------- Simultaneous outtor marker eompua locator and &-wr Yole. 

tranamlulon. 
TACAN ...... UHF n""lla~lonal laelllt;r--<>~~~nldiNOUoaal _,.. ud dlo· 

t,an('e Information. 
VOR --------- VHF navil&tiooal lac:llltT-<>mnl<llroetloaal, -roo ODIJ'. 
VOR/DHB --- Collocated VOR naYiptlollal laeiUlJ and UllJ' otandard dla· 

tance meaaurin1 equipment. 
VORTAC ----- Collocated VOR and TACAlf narll&tloaal faeiiiU ... 
W --·--·-···-· Without voice fa.ciUU.ea on ranee frequeaq. 
Z ----···~----- VHfo~ etatlon location muker at a LF 1'&111• at.&Uoa. 

NOT II 
I. Ranp oouraee are ma1Jnetlc ln·bearlnca. 
2. All FAA )lllfaclll~lea operate contlnuouol7 ualou dted u followa: (oa req). 
3. All FAA ran1es operate contlnuouaiJ. Tboee whtcb ue DOt muaed COD­

tlnuoualy are cited In the remarks column wltb bourt ol opentloa Ia pareD· 
th~sea. e.g., (0600-2400). 

4. LMF and VHF ran1es listed at the aame locat1011 &N controlled b7 the 
s&me FSS. The communication frequeoclee and the ooot.rolllDC 1'88 are 
llat.d with •lther tho I.F/LHF or the VOR fa.clllty. 

1\. Th11 controllln1 facUlty Ia ehown Ia the R~marb eoluma for an aid th~ 
name of which la NOT eapttall&ed In thtt Location column and 11 JfOT 
autnxf'd by th11 lettet "W" In lbe Clue roluma; e.c .• Eufaula, (Alabama), 
L-BVOR Ia control1~d h7 the Columbia.. Oeor,ta, PM. Dratel, (ArlaoDa), 
L-- VOR W not rout:-nllt'll rrmot.~ly. 

Fig. 3-3-Excerpt-For Training Purposes Only 
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ltADAI APPROACH CONTROL SEIVICE 
This tabulation lists all approacll control taellltlet lD tbe contt>rmlnoua United Stat.. tbat ·are authoriiiCl by J'AA. to 

provld11 one or wo•·e radar approach control 11rvlcee tor tbelr respective alrporte an4/or for ateUite airport& Mllltai'J' taeil· 
Itles whtrh provide only· Radar Trame: Information Service (BTIS) tor civil uee are lllcludecl. Alrporta ~Wtrlcted eol81J' to 
military operations a1"' not Included. 

Radar Appa·onch Contl·ol Servl<'l!B (RAOS) provided br a te;rmlnal n4ar taclUtJ 1101'1111lll1 eonellt of: 1'1'8 ArriYal CoD· 
trol (ARU), IFU Departure Control (DPTR), and Ra4ar Tralllc: :rntormatlOD Service (BTIS), Tbe abbrevlaUoo "BA08" lndl· 
<'ates the avallnblllty ot nil th1·ee aenlces. Where aU three eervlcee are not anllable, olll1 tboee available are lilted. 

Additional aervlce~ provltled by certain radar approac:h control tacllltl81 are: SUrve1UaAee Radar Approac:hee (A88) ; 
l'•·eclslon Rndnr Approaches (PAR); lll:rpan4ed Badar Service (J!lBB): Terminal Radar Senlce Area (TRSA). 

Detailed explanations ot thae lel'VIcee are contained on the preeedlnl paaea an4 lD the l'l[Jht Information ManuaL 
'DCN-See "Rndar Beacons" pap OOM 2-1 
Uadar IFR En Rotite nud Jet Advl80rr Service II provided br all air route tramc: control eeatlrl. J'or RADAR ASSisT· 

ANCE when beyond the rnnge ot a terminal radar faetlltr (110-00 mll18), contact the area 1'88 tor center and frequency lntor­
runtlon. 

Pllota should wnke Initial call to the approac:h control facllltr ualna the name lhOWD In the ftrat coluiDD tbat II :!ol· 
lolftd by "AC", stating aervlce d"lred. 

Only primary frequencies are allown-~e~ Air NaYIPtiOD Radio Aide for additional trequencl• 
Speclftc frequencies mar be aulgned to Individual eectol'l for either arrlvall or departurw. MlliQit1c: bearlnll trom the 

uh·port thnt dellneatt~~ the clockwiMI a•lmuthal coverap of theee eectore, are lhown under tbe "l'reQuencr Sector Area." -
....... ., ........ d •• ,.quency 

Lecatlen S.mce Sector ApprHch D.,_rtu,. ANCII 

ALA lAMA 
Birmingham (AC) Mun. ·--····-·· BACS-ASB -----··-- 119.9 885.8 u..e 819;8 

Dothan, Mun. (Cairns AC) -------- B.AOS ----------.,---- 12U iaU 1211 •• 231.15 

Mobile (AC) Bates --------------- BAOS-BON --------- 118.11 969.8 1211.1 801.1 

Montgomery (AC) Dannelly ------- BACS-ASR-BCN -·-- 121.1 801.8 1211.0 819.9 

Selma, Seltield (Craia AC) -------- BA~ --------------- 119.11 818.2 119.5 888,8 

AIIZONA 

Tucson (AC) Mun. ---·-----------· RACS-ASR-BCN ---- 118.11 2119.1 1211.9 291.9 

AI KANSAS 
Little Rock (AO) Adame ---------- RACS-ASR-llCN --- 119.11 884.8 118.1 888.9 

CALIPOINIA 
Burbank (AC) 

Lockheed --------------------- RAOS-ASB --------- 120.9 88o.6 118.4: 860.8 -
Van Nuya -------------------- HACS --------------~ 120.0 860.6 118.4: 880.6 

.. -~ -··---·- -------- ---------· .. ---------------
Culvct• Cit.y, Hushes (Los 

Angeles AC) -------------------­
-ll'ret~no (AC) Air Trrnl ••••••••••••• 

124.3 363.2 0411°-224° 
I>PTH -------------- 1211.2 3811.4: 2211°-044° 

--------··-· -·--·-- ----------'----·-
HACH DCN --------- lliU :.!ll7.~ 12U 297.2 

---~ -------------------·-------------------
Chrmdler Mnn ---------------- H.\C~-HCN --------- 110.1 ~117.~ 1~4.1 207.2 

-----··--·----····-----------------~-
110.8 381.6 226°-M4° 

llnwthomo (Los Angeles AC) ·-·-- HACS --------------- li4.9 260.0 ······· ..................... ~6o.:."224;o · 
n • .. o• -- • 124.8 863.2 046°-224° • 

·· · ··· ······-···12.6:if .. 886:4;······smo.:..o;u,;·· 
Lancasoor (Edward AC) ___ .,______ RACS-BCN --------- 124.4 290.8 12U 291.6 

Long Beach (AC) Mun. ·-··----·-- RACS-ASR --------- 1:2-1.2 269.6 127.2 843.9 

Fullerton ·-·--------·--------- RACS --------------- 12-!.2 269.6 127.2 343.9 

110.8 381.6 2211°-044° 
• Los Anaeles (AC) Inti. ····------· RACS-ASR-PAR ____ ... 124.9 269:<f .......................... ().(5o·.:.224o 

- · · ·----T2u -a63T-o46"-224'·· · 
-· 1211.2 ·· ass.4·-·····226ci.:.Q.«•;·· · 

------~-------------·----------~------------

F11. 3·4 -lxcerpt- For Tralnlnl Purpolt• Only 
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INSTRUMENT LANDING SYmMS 
---------------·-·-:----:----:---...,----,---·------· --·-------

IdODt 

LOM 

&':! 
!cloD& 

Olldo Apob MM LNM OM 
alopo lq (alter· - c-ua-
freq -(dq .,.u.. (bl ...... 
(mo) 101) · • -l !doD& dubol) 

"uml "Dml 
----------1·-----1--------------·(---------

.ALABAMA. 
Birmi .. bam Mun (mwy 6) (L'I)............. 110.1 I-BHM 

H110trfllle (mwy 18) .......... --······----· 1011.1 l·HSV 
Mobile, Balto Fld. (mwy It) ·····-----··· 108.8 1-M OB 
Montcotnet')' l>tmDeU7 .Flcl, (lll't')' t) (L7)... 108.8 I-MOM 

..U.ABIA. 
Aneb-lnll. (mwy 8) (L7)................ 10V. 8 1-ANC 
Annette leland _(m'lt')' 12) (LJ)............... 110.3 I-ANN 

Cold BaJ (mWJ 14).......................... llO.I 1-CDD 
Falrbante (mwy 18) (L7).................... 110. I 1-F AI 
Ouatl""' (mwy 10) (L7).................... 110.3 l-OST 
Kin18almon (mWY ll) (L7)................. 110.1 1-AKN 

.ARKANSAS 

88&8 
832.0 
838.8 
838.8 

838.8 
88&0 

836.0 
IW.O 
836.0 
836.0 

Ft. Smith Mun (mwy 211) (L7)............... lOV. 8 1-FSM 332.8 
Little Rock, Adaml.l'lcl. (mw7 4) (L7)...... 110.3 I-LIT 838.0 

CALIFORNIA. 
A,...tl (mWJ II) (L7) ...................... .. 
Bakcrollold, MeadoWI Fld (mwy lOR) (L7) .. 
DurbaDk, Loctbeed .Air Terminal (mw7 7) 

(L7). 
FrHno Air Terminal (mwy :Ill) (L7) •••••••••• 
Lone Daaob (mwy 110) ...................... . 
Loo Anplollntematlooal (mwy25L) (L7) .. . 
Monteroy, Peninsula (mwy 10) (L7) ....... .. 
O&tland, MouopoUtan-Oakland Inti. (mwy 

27R) (L7), 
Oakland, Meuapolltan-Oatland lnll (mwy 

29) CL7) 
Ontario International (mwy 211) (L7) ....... . 
Saeramen&o Mun (mwy 2) (L7) ............ .. 
San Dle1o, Llndbercb Fld (mwy O) (L7) .... . 
san Froneilco Inti. (mwy 28R) (L7) ....... .. 
Santi Barbara Mun (mwy7) (L7) ......... .. 
Stockton MDD (mwy 29R) ................. . 

COLORADO 
Colorodo SpriDP, Petanon .Fld. (rnwy 3~) 

(L7). 
Denver, Stlple!on Alrl\d (mwy28L) (L7) .... 
Orand Sunetloa, Walter Fid (mwy 11) (U) .• 
Pueblo Meml (mwy 8) (L7) ................. . 

CONNECTICUT 

lOV.8 1-ACV 
10V. g 1-BFL 
lOV.8 I-BUR 

110.8 I-FAT 
110.3 I-LOB 
10V.9 I-LAX 
110.1 1-MRY 
lOV.9 I-OAK 

108.7 1-INB 

lOV. 7 1-0NT 
110.3 I-SAC 
llO. 9 I-SAN 
10V. 8 1-SFO 
110.3 I-SBA 
)OV.I 1-SCK 

1®. 8 I-COS 

110.3 I-DEN 
110.3 HJJT 
lOV. 8 1-I'Uil 

832. o 
333.8 
332. o 

334.0 
334.0 
833.8 
334.4 
333.8 

330.8 

833.2 
33.'), 0 

332.6 
338.0 
331.4 

333.8 

338.0 
338.0 
332.0 

Wludoor Locto, Bradley Fld (rnwy ~) (L7).. 110.3 I· n 01. 338.0 

DELAWARE 
Wllminllon, Ortr Wllmin&ton (mwy I) (L7) 

DISTRICT 01' COLUMBIA. 
w .. hln&ton-Natlonal (mwJ ~) (L7) ........ 
Wa1!1hin1ton (ChanUUy, Va.) Dullea Intl 

(rnwy I R) (L7) 
w .. hlnltOn (Chantilly, Va.) Putlc4 Inti 

(!DWy 19R) (L7) 

J'LORDIA 
Day&oDA Daaob Mun (mwy 8) .... c ........ .. 
Jockaonvllle,lmei!OD (mwy 4) (L4) ......... .. 
Mlami-Intematlonai (mwy OL) (L7) ...... .. 
Orlando MilD (Herndon) (mwy 7) ......... .. 
Pensacola MilD (mwy 17) (L7) ............. .. 
St. Petanb~~r~·Clearwater loll. (mwy 17) 

CL7J 
T~ MDD Arpt (mwy 38) (L7) ....... . 
Tampa.Intematlooal (mwy 18) (L7) ........ . 
W. Palm Beadl, Palm Beaeb Inti. (mWJ 8) •• 

110.3 I·II.fl 

100.9 I llCA 
HN.:t l-·l>IA 

lll<.7 1-DLX 

100.7 I-DAD 
110.3 1-JAX 
110.3 I-MFA 
IOV.O 1-0RL 
100.4 I-PNS 
100. I I-PIE 

110.8 1-TLH 
110.3 I-TPA 
IOU I-PBI 

&1..1.8 
3.12. 0 

330.8 

333.2 
334.0 
338.0 
333.8 
332.6 
331.4 

838 0 
83.1.0 
332.0 

0112 
177 
1111 
0118 

U2 
180 

100 
Ill 

25ft 
01~ 

001 
281 
073 

291 

840 

2M 
110 
078 

014 

003 
000 

180 

OM 
044 
086 
()(.6 

163 
170 

2118 
180 

0.8 :181 BM 
0.8 218 8V 
0.8 221 OB 
0.8 219 OM 

0.8 218 NC 
0. 7 8118 NN 

0.8 218 DB 
0.0 218 AI 
0.8 :.!1ST 
0.8 218 KN 

0.8 :.!1 BM 
0.6 :.!1 IT 

0.8 233 CV 
o.o 227FL 
I. 7 .......... .. 

0.6 251 AT 
o.6 ~2 on 
0. 7 (278 AX) 
0. 8 20i RY 
0.6 au AK 

0.8 219 ND 

0.8 (218 NT) 
0.5 2MAC 
0. 7 245 AN 
o.o 348 FO 
0. 8 1138 DA 
0. 6 230 CK 

0.8 2U OS 

0.8 SSG EN 
o. o 201 JT 
o.6l284 un 

0. 6 239 DL 

0. 0 3R2 LO 

·o.~ (:124 CA) 
0. 6 239 lA 

0.1 212 AB 
0.6 201 AX 
0.6 337 FA 
•J. 6 201 RL 
0.4 257 NB 
0.4 ~IE 

0.8 3.18 LH 
'0.8 227 PA 
0.6 :.11 Bl 

4.6 176 BH 
0.2. 1M2 HS 
t.l 241MO 
IJ.I HI MO 

4.4 227 AN 
9. 7 227 AN 

8.4 227CD 
8.8 227 FA 
a.8 218GB 
4.8 227 AK 

0.8 221 FB 
4. 8 218 LI 

4.1 2117 AC 
4.6 278BF 
0.0 m RU 

4.0 288 FA 
4.3 233 LO 
8.4 26<1 LA 
4.1 (278 MRl 
4. I .......... .. 

8.9 2270N 
4.0 3116 SA 
2. 7 278 SA 
8. 7 370 SF 

8. 4 274 sc 

a. 7 407 co 

8.8 362DE 
3. 9 ... 
&.4 302 PU 

4.8 3R8BD 

BO aaaablt. LOM lo BB fMIL 

BCaaaablo. 
BO ..,._lo, LOW t. O,.l'laa MBW' 

fad!. 
BCun-blo. 

BCUDIIIOble, 

BC unllDble, LM¥ II BMB Jaoll. 

Locator lctd 0.0 ml, Clll ., ko, 

LOM ~oloo eUd Lol AD1aJe1 1'88. 

DC an-bit. 

DC anllDblo, 

B.C UDUAble, 

LOM II .MllW, 

•. I ~8 IL BC 110uaabl<l, 

4. ft . .. .. .. .. .. BC un-ble, 
4.6 340 L>I 

3. 8 

8.0 2ft3 DA 
4.0 221 JA 
4.6 38l MF 
8. 4 221 OR 
3.8 400PN 
4. I 240 PI 

4.1 802 TL BO ntetrleta4. 
4.0 251 TP 
6.0 282 PB 

•lfautJcaJ mJiea from marker to approach end of ILS ruoway. BC=B&ct courae. B8 rutrlcted=Not aultable tor approaches. (L5)=1DitnuD.ent approadlllahts 
(oooo). (L7):BIIb·iDteoait)' approo.ch ligbto. Simult&oeouo oompua locaton at marten abowD ID pareot.heseo •·•·• (212 AB)=8LHM &Del (1181 DA)=SLOM. 

Fia. 3·5- Excerpt- For Trainina Purposes Only 
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Alit NAYIGAnON ~0 AIDS-Conlbtuecl 

-LOC--A-T-ION ___ __,_ __ a.u __ ~ _ __,_,_'D_-:_1=-----TIANSMITJ--_.:.._· __ ~_ .. _IQU _ __tiNCI_D __ ~IICIIVIS~------1---IIMAIQ-·---
CALIFOINIA--Conllrtued 

E§"'EJ.::::~-:·•::: ~i:-:••1-F-:1 .. ~"'· +:~-··•·•-••-••• ·~r~~£;~i.--• 
Sin lulo Obhopo '················ M-IVOITAC. .• • SIP •... 1 112.4 IZU •.••..•••..•••••••••.••••••••••• 
Son Nlcholu (11)................. MHW....... .•.. NSI..... 20L.- -- ..•...•. ---------- .••.•......•••..•.•. ---- ..•... - -- ...•••.••••••.•••..• 
Slota Ano, U lora MCAS......... H............... 11~1..... 410142.74 ZU.O ......•...••••...•...•• ,.. (I)·································· 
Sonia Ano, El lora MCAS •••••••.. M- YOR......... NlJ ..••• 111.0 ................................... •··· .................................. . 

..... ftopclld 
llolleltlfCIId 
, ......... m 

Sonia Ano, OrHp Co............. l-YOR. ••••••••• SNA.... .. ................................. ; ....... --- ............................... . 
Slota Ano, Oronp Co............. cc..n ...... ,.... .......... 32t 119.9 243.0 157.1 269.3................ •IZZ.I............................... ~41111) 
SANTA BAR lAllA'·············· H-IY()~TAC"- .,. SBA.... 11U Y 243.0 255.4 272.7.......... .. . .. . . . (3) -3023.5 , ......................... . 
Santa Borboro ................ ,.. At<,. 1) ................... 1 331111. 7125.4 243.0 269.2 353. 9.. • 1%2. 7 ........................... .. 
s...tacotalloa• .................. L-BYOR ......... sxc .... [ 111.6..... . .................................................... loiAIIIOIIoFSS 
Sonia Marla• .................... L··YOR......... SMX.... 10'-0..... ...................... 122.1................................. Ctlll Y-1 Afl 
Santa Moolca(P) ................. L·"YORW ........ SMO .... 110.1 ............................ _ ...... __ ..................................... . 
Sonto Monica Muo............... C(l)............ .......... 201 120.3 126.2 243.0 t$7.8.......... (I) •122.6 ......................... . 
Slnta-.SoooNCo ••••••••••• CU>------------ .......... 206111.5;u.o348.6363.0.......... •122.5 .. 
Souulltol....................... L·BVORTAC..... SAU.... 110.4 .. 
STOCKTON • .................... H-BYORTAC..... SCK... 116.0 V 243.0 255.4 272.7 .......... . (3) • JQZ3.5 roq..... .. . .. .. .. . .. .. ... 
Slo<kton Motrv.................. AC(I)........... ..... ..... 299 120.3 126.2 243.0 257.1313.2 (2) ........................ .. 

THERMAL (AAS) '··············· H·BYORTAC.... TRM.. .. 116.7 v 143 0 255.4112 7. (3) -3023 5 ...... . 
Torroncal!lun •••••••••••••••••••• C(l)............ ........ l:l 115 I 24J.O JIU. • 122.!. 
Twontr Nino Polmo•............. M·IYORTAC..... TNP... 114.2 
UKIAH (AA$)1................... M-IYORTAC.... UKI..... IIU Y 243.0 m.4 2727 (3) -3023.5 ........ 
Ukloh ........................... IJ.. ............ UKL ... 211... 
Yon Nuyo ....................... C(J.I) .......... Jll 120.11262 2430 38.1.1. (2). 
Yon Nuro....................... UHF/OF ......... . 2uo m s lll.l. 
Yonturo• ........................ L-IYOR ........ YIU ... IOU. 
Ylctorwlllo, a.or .. Afl ........... l·YOR.......... VCV.... IOU. 
Ylclorvlllo, a.orp AFB ........... IIW............. YCV.... 176.. 
Whltmaro ........................ MRLWl ......... HIT.. ... ~~L I 
=-~-~~-·~_o_•'_; __ ·:_::_:_::_:_::_:._·:_::_:_::_:_::_:,___~_--._-~_o_~-~~_:_; __ -__ ·:_-., __ ~~~::::i :::~~ wo m4 212_1 _ ___ -_·_·_·::. : ~:~:~: ~JOnse~--

COLORADO 

S...lllltllorofiS 

OIA tiN lilA 171N 
MorrllllllefSS 
Ookland fiS 

------'---.------- -------------------------- --.....,--...-------
AKRON (AAS). ................. . SBMIL\2.. ...... AK ..... li8Yl43.0255.4212.7............. (3)-3023.5r011·-------- 64AI$411230AU4N 
Akron 1 ............................. . M·BYOR........ AKO.... 114.4........ ............... .. .......... . 
AllmoU 1 ...................... ~ ............... .. H·BYORTAC ..... ALS .... 113-9 ........................ .'.......... 122.1. ............................... Trlnldld fiS 
Aurora ...................................... . HW............. AUR.... 211.. ......................................................................... .. 
Color•do SprltiJS .......... --------- MHW........... CO..... 601.. ....................................................................... .. 
Colorldo Sprinas '---------------­
Color•do Sprlncs. Peterson .••••••• 
Color .ado Sprinas, Peterson Fld ••• __ 

M-BVORTAC ..... COS .... 11U .................................. IZI.I........ . .................. Puoblo FSS 
l-VORW ......... PH ..... 109.0.. ................... ............. .......... . ............ ---
AC{f.l)......... .......... 215111.5111.9120.2 126.2 243.0 2&9.1341.6 +122.5.. .......................... . 

Jlo.& 362.3 383.1 
Colorado Sprtnas. Po lorton Fld .... VHF/Of............................. .. ............. 118.~ 11U 120.2 IIZ.I 122.5 125.1121.2 I 126.6 1267 

~A::;::Ac::::: ~~,;::::. !::~.243~-~55427P_. --·: _ ..... --~--~3)~~~~~~·-·:.: __ - ... 59N IIIAUtii335A 

AC<I)........... 33511831195119812051Z411Z6ZI3765 .122 L .. . . .. . 
243 a 2578 269 3 m 3 284 o 307 o 

Center............. SHPII'5010fctnterfrequencles . .. . ...... . 

OlNVER ...................... .. 
Ot"vcr 1 •••••• ·······-·---------

Denver, St•pletott Airfld. ---------

Oenv1r ........................ ~-- ••• 
Denvtr, Stapleton Ahftd. -----·-·· YHF/Df....... 118.1 118.3 119.3 119.5 120.5 120.9 122.1 

12U IZ6.Z 135.9 IJ7.65 
Oo¥1Creo-l........ M·IYORTAC... DYC ... 114.4 
P01ronao (P).... ................. l-YO~.. ........ ORO ... . 101.2. 122.1 .. -
•lAOLi (AAS) ................................... EOE. ... v 2u.a 25U. (3) - 3023.5 roq• .. 
[OliO.................... BL .... ------- (IlL ... StL.. 
Ellicott.......................... MHW....... ... ELL .. . 547 .. ------ .......... --------------
Gill • ............................ M-IVOR ........ GLL .. . 101.1.... .. ........................... ........... . ............ --
GRAND JUNCTION • ............. H·IVORTAC..... OJT.. .. . 112.4 V 243.0 215.4 272.7 .................. (3) -Ja:IU roq ................... . 
Gr1nd Junction .................. MHW......... GJT .... . 111.. ......................................................................... .. 
Grand Junction, Walker fld........ AC(I) ...... ___ -------··· 211111.1 119.7 243.0 211.1$35.5 315.1...... • IU.L ........................... --
Gunnison'·········-·-·--------- M-IVORTAC .•. QUC .... 114.9 ......................................................................... . 
Hanover •••••••• ~-~···--·-···--·- MHW. __ HNR .•.. 151 •. ----- ........ ------------------ ...................................... . 
Huao •.................. ....... M-IVOR... HOO .... 101.4 ................................. 122.1.............. .. ........... . 

farmlnt~on NM fSS 
{V500-1ZOO) 

llrood Jd rss 
lo Junta fSI 

V=t2U, IIU, lll'ltlile tronomltleoJ. +=ouordo ume VHF ond UBP lroqo r .. mtr tranamlt.o """' IIU *'· (1),.;1011.1 b lllll'<lof. fll•IIIII.J le: 

~~27~ -~{;, ... ~~> ;;.~P~cJ ll!it~~21•'.71 :J·,~!~;~,n'rr~;j :r1ir~~~~~~· • .«~~ntMM';RtfaN~·;u-.~~~~«~~ \1l>.,.~:CO:~\ Jt~a:.:i.:. ~~)dc=:U7rd: :u~f'#d',C:!;~ -;;A oz. 
awl Military). Centen and [)Jl Rtat.ion11; thla fr~quenezla not tabulated to the llat abote. •=Auto~r~atlr vnlet~ ldentlfteatloo. JfOTB: I'JRAT J'R8QU&WCY 
J,bTF.D 18 TIJB IIAYIOATIONAL AID ClfANIIBio; OTHERS A liB COHHUNICATIONB ORANIIELII LI8Tir.D IN NIIMERICAL OJIDIU\ WlinOIIT JIIOARil 
•·oa ASS!ONMBIIT. Boo Lesen4 Paae (Radar/Bdo-1) lor YOB lllonltorl•l Claulftcatlon &114 Radio Cla11 Deotaaauoaa. 

Fig. 3-6-EXcerpt- For Training Purposes Only 
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SAUSALITO RDO: VORTAC uouaablo 800-JIU• boJond 10 m1 belOW' 11,000'. 
aTOC KTON·METROPOLIT AN ARPT 1 Pomoerly oarrtod It-tOll MWI A'11t. 
STOCKTON .METRO ARPT: Txw7 l1t.g on txw7 B and C loop. Txw7 B re-
ltrlc~ to acft or 10,000 lba GWT or lese. Txw7a C, Jl and B re­
atricted to adt of !5,1JCX) lba OWT or leu. ILS apeh zone rnw7 DR 
baa unlgtd treea and p-lineA protrudlna: above a 60:1 plane. Maximum. 
penetration of S6' lctd 1830' from apeh end of rnw7 28R and 686' r1t of 
rnwr cntrllne. Leaser prnetra.tlona lctd btn DS6' and U70' from apch end 
of rnwy 29R Into apch r.one rgt and left of cntrllnr. 

STOCKTON METRO ARPT TWR: About Dec 16, freq 299 kc will be rt"plact>d 
b7 !SO tc. 

TAFT ARPT SPECIAL NOTICE: About 6 ml N par..,huto jumping will t.ake 
place 1600 PST til ldutk wkday• and dawn till duak Bats and Suns below 
10,000' MSL. 

TAHOE VALLI!Y, LAKE TAHOE ARPT: Rotatln&-- mwro litO oporJ 
tlulk-clawn. 

TAHOE VALLEY, LAKK TAHOE AR'PT: Use caution, men, f'qpmt working 
both end1 'N /8 rnwy and along turnoff txwya. 

TBHACHAPI~KERN CO ARPT #4: Caution, ap<"hl ftd, u.llplane acth'lt7 
dalrt to duak. 

THERMAL ARPT: Txwr B tide off N/S rnwy optm for ttc; duster operns lctd 
toE of N/8 txwy; men and eqpmt worldng adjt to rnwya and bwya; trucka 
croatfll'l' 1f end of N /8 rnw7. Caution advised UFN. 

TIIKRMAL RDO: VORTAC azimuths unusable beyond 40 nml, 011§....040°, 13,000' 
MSL; 060-040°, 12,000' MSI,; 060--o& •, 8000' MSL; 150--200•, 16,000' MSL; 
200-2fJ0°, 23,000' MSL; SM)-015°, 12,000' MRJ,. 

THOUSAND OAKS, RANCHO COHI!JO ARPTI R-1 lito ubi prior -t, 
prior to 11W' Nil tli---2181; after 1800P ota V•tura twr one half hr 
In ........ 

TORRANCE ARPT SPECIAl, NOTICE: Flight Test Area: 1at 33"'84', 117°68'; 
S3°tV', ti7°S4'; 33•2t', 117°32'; ss•u. u1•25; s:J•tO', tn•SO'; ss•s1'. 
117°57"; 33°34', 117°6~'. thf" point of beginnln~. lira: da.ll(t. Alt.: 20,000' 
AOL. UIP.r: Klrk·Wing Co., c/o Tranaland Adt. Jo:xpire:1: Jan 4, 1003. 

TORRANCE MUN ARPT: Due non-nby ctl twr unable to determine If the 
follow ina: areas of the ftd are clear of obstnt and/or acft: a.1l t:~wy• from 
K end of main bwy to E and 8 boundaries of Od. All acft uae thla area 
at. pllut.'11 diacrl'tion. Pilots 11hould usf' c-aution In u11lna: main F./W txwy u 
twr ill unllblC' Lo Jlrovll'lc st·paraliun htn adt and vehicle or pedestrian tfc 
In thia an•a. 

TWF.NTY·NINK PALMS ARPT: Caution, sky divine and parachute~ jumpln1 
u:ercltf!ll will be conducted 0800-1700 Sd and Sun, 1urface to 12,000' UFN. 

TWKNTV NINK PALMH UDO: VORTAC awnuth unuaable 010.-0.'\5•, 13,000'; 
100-120"', 11,600'; 126·240°, 10,600' hf'yond 40 "mi. 

UKIAH RPK<:IAL NOTICE: Airbornt" VOlt rc\'r du~ck point unuRahle. 
UPLAND, CADLE AllPT; Caution, WIP we11t end of E/W rnwy. 
VAN NUYS ARPT: See Lot Angeles Van Nuya Airport. 
VAN NUYS ARPT TWR: UIIF/DI<' c.·overa~e llrnttf'd to above 11,000', 290-~o•. 
VENTURA ARPK SPECIAL NOTICE:: FliJt:ht Tr111t Areu: Area. #1: From 

84"23'80'', 119"44'00" to S4°23'30'', 119"16'30" to S4"21'00", ll9"16'SO" to 
34"21'00", 119"44'00" to 34°23'!30'', l19°44'00". Area #2: From 34°23'00", 
119°12'00", to S4°38'W", ll8"19'00" to S4°34'30", 118"17'80" to 34°111'00", 
119°10'00''· to 34"23'00", ll9°l2'00''. Alt.itude: Not to excPed BOO' ahove th~ 
aurfaee in Area #1 and not above 8000" above the surface In Area #2. 
Hours: Da.lgt. llser: Wf'stern F.nginecring As1uwia.tes. Jo:xplrea: Dec :.:5, 
1002. 

VENTURA RDO: DME operg on test basi !I.; channel 19. 
VENTURA ARPK: Not malntalnt>d. Caution, chuck hole111 In h:wy and rnwy. 

Use at pllot'" di.s<"retion. 
VICTORVJl.LK SPECIAL NOTICF.: J.:xt8v jt>t tr(' conducted by OwrKe AFR 

in the rollowing nrf"a~ durin!{ both d:t1~t. Rnd hrs of darknen: (I) at or be· 
low 8000' 'MSL btn tht" Bllt~tow and MlrllR" l11h on V-12 and 0-4 awy1; 
(2) at or below 12,000' MSL htn thf' nus tow 11.nd Phelan lots on V -SN awy; 
(3) at or hf"low 9000' MSI, btn \' l:l;" and V 117 on V F1 awy; (4) at or ht'low · 
12,000' MRL on V 137 awy btn l'hf"lan In:. anti a point 10 mnl ~U: of Palm 
dale VOR; and (5) on Ali 1"4"dt·ral awy~ nhnVf" 24,000'. l'llntll. prartldtUt 
Ueorae AJo'U JAL 794 ADio', JAL-704 VOit·2 1\nd J.\L-704-TACAN aprha atfl 
enrouraeed to etc Edwards Apr.h Ct.l Cor radar advianry •~rvlce while 
O(Jf'fl{ Oh awyfl. or jrt. tolltf'S in llnp:w:rtt. llrdnr IH(•:t. 

WOODSIDE RDO: VOR COVf'rnlte limitation!': 250• tad r('strletrd below 6200' 
af"Ct. AralloJI(riJt:. Vt)lt llllUfl.::thlt• 040 0"10° hrynnrl !~1 nmi; hplow MOO' MRI~; 

2!'~"' rad bt"luw 5~o00' MSI,; ~7f• thru 2K!•" lwynnd 1!'• mnl hr•low i~>O' MSI.. 

COLORADO 
SPECIAL NOTICE: F.xhv military and civil J.,t t.rng and acrob"tlc'a all hrs 

In the nwc artoaa. 1J11e extrf"me <"autlon. Arfl• A· RR Dt~nvf'lr within area 
bouud~d by direct lint' l'uf"blo VORT AC t.o Ru"h Int. to llugo VORTAC t.o 
Horae Creek Int to l'uehlo VORTAC. Uniimilr~d alta and thnf'l Vl"lt and 
U'R ftta. Area B E of Kiowa bmtnd('d by V-1638 on E, V-1631 on SW, 
V-14S8 on N. VFR trng and acrobatics aurh.co to 23,000' M~L. Aru C-­
SB Thurman bounded by V~I636 on N, V ·108 on S, and V-1633 on W. Un· 
limited alta and times. ThJa arell primarily used by hi-performance ftahter 
acft for acrobatic type maneuvers above 10,000' MSL. Area D-CivJI jet and 
piston type acft trng being conducted periodically 7 daya wk durin&: dalgt 
bra within airspace bounded N by V -188 btn Cheyenne and Sidney; bounded 
B and S btu Sidney and 0111 by V-169, V-172, V-220, and V-207; Victor 8D 
E btn 0111 aad Cheyenne; at alta !rom surface to 23,000' MSL Inclusive. 

ALAMOSA RDO: DME coverage 21 nrul OS0-040°; 25 nmi 160--176" at MRA. 
VORTAC coveu.ge at -40 nmi; 020-050°, 19,000'; 060-090°, 14,000'; OIM)-1D0°, 
15,000'; 190-225°. !2,000'; 225--290°. 15,000'; 290--360.. 10,000'; M0--
020 •• 15,000'. 

BROOMFIELD, JEFFERSON CO ARPT: Ctc ualcom 12\l.S me prior entoriDI 
t!c pat.n !or advisory r.t:rvlce. 

CENTER, RODENBECK ARPT: New U.ttng. Lotd • ml N.; at tat 17•C7', 
-.. !N'Ga'; oln: 7100'. One otrip 1!/W 1!>00 x 100' p..,kocl .-, ooU. 
M' ~ E etcle; tren middle way I elck. No 1Cts, fuet or repaln. Un­
att-

ItEF: 2000- 1 
! 

OOLORADO 8PR1N08 SPECIAL NOTICE: CUd ftriDI for aoe of l'or$ CaHoa, 
lmdtly and S or R-!60t,.wlthln foltowlne aru: be1lanlnr at tat aa•~oe.", 
lone lCN°66'00"; t.benc6 to ss•h"'OO''. 104..46'00"1

; 38._'00'', to.•wOO''; 
38°~7'00'', J04.M'OO"; sa"Z7'00'', u)6•ol'OO'': a•ac'oo". UN .. WIO''; ••so'JO''. 
104"51'<60''; 38"8!'06". 104°49'18"; to point. of be1lnulaa. llax ordinate of 
drlna:: st,OOO' 'MSL. Time of uae: ContinuOUI, 14 brt 4allJ. Controlllna 
a.cency: Commandioll O("nf"tal, Fort. Ca.raon. 

COLORADO 8PRINOI, PETERSON PLD: Twr -.- ._. ..... llel'oro 
tntertn& tto pattem, tnda and tlrof. Rlt tfo ..-,. JG, t1 .,.. 01. -C•utlon: 
ADC Hq baood - tra,.l.,t 81llllary tlo _.....,. Jeta -InC -
tratlona from 1&,000' MIL, aotuat and alnlulated QCA/IU apoM to mwr II, 
YFR almulated lame-outa and uo• OY ........... IRclf ...... IIMulated 
lama--uta fmt 1!,000' MIL. .tal tfo pattWM nOO' MIL ••t banter rftWJ 
1!. UH pawN areu nlr. Pint 100' ,.., 11 penttly ........... IIOIIVielbllltJ 
twr unable to detwmlne If IWI area aN ....,. of obetne and/or ••ft z •• 
end of ramp area vctny of Kenulr, ... ,..,., lntwwt•t•. •nd VIAIR 
hanprL UH of theM ueaa Ia at pUot'a ..._.tlon. 1-.. YPR let• 
with appropriate n1o capability "'ak• lnltl•l eto with apoh etl aprxty IS 
mllu out on 11&.5 or !89.1 mo. Apch otl will prowlde wind lnfont~atlon, 
mwy In UM, tfo advl.arlu and apeol(y pol"' when lit will Clhaftll to twr 
freq. Tfo adwl10rr aanloe for dlpartlna: lit. aa.o •vbl. Dtepartur• 
UM 120.1 or S&t.S mo. 

COWRADO RPRINGS, PETRR80N FLD: RnwJ 21 clad for 1adll to all 
m!Htary jet adt by orc:lt"r baae commander. Rnw:r 17-M clsd for rebuild­
Ing and lenKthf"nlna:. 

COI..ORADO SPRING~. PETJ<:RSON FLD TWR: VRF/DF coveraae SO nml at 
MEA excp 24 nml 340--055• &nd 15 nml !ol6-270• maa from facll. ILS 1lide 
alope ccrtlfted for auto apch to 300' above rnwy. ll.S aUde alope abut down 
lndrnnlt.ely due rnwy C'onstr. 

COWRADO SPRINGS RDO: Petera.on VOR reatrtcted to 10 nml at MEA 
within arc StO thru oao". VOR unuuble bt\yond 40 nml below 11§,200' MSL 
300-S~"; below 14,300' M8L 840-006°; below 13,200' MSL ~~~; below 
12,100' MSL 020 030° account. reception. 

CRn:DE MUM ARPT: Now llotlnc. Lotct 2 1ft! Ill! at lat 17'"'• lonl• 
•10&"11': eJ•w: 1100. One turf atrtp 1000 x 100'. R ... artla: p .. une N. Wl"ter 
Mont....__..,l aaft onlr, land at own rtllk. 

lll<.:N\'ER ARTr.{': North .f'latt.f', Nehruka ARSR and DC'N reatric.'ied 
at 11.nd ahuve l''lr240 f"X<'npt on following transition routf"l at and ahovfl 
If1,0CXI' M~L· Wnlhru·h VORTAC dlrpc·t North Platte VOHTAC dlter't Akrnn 
VOlt, Wolh11r'l1 \'OHTAC dlrt-rt IIILYN' ('f'nt..-r VORTA{' dlrt't't Akron VOK, 
Grand hlanrl VOR dltt'4't Wnlh"C'h VORTAC ,Urrd O'Nrlll VORTAC. Kn· 
routf' radnr twrvkt• ut Rnd ahuvt• 1"1.-240 •·!thin • radw~ aa~rxly 1:\U mi Nnrth 
Platte VORTAC ln&URUra.trd. Lu111k, Wyo AMR rutrkt1•d to U!lf! at and 
ahove t•L 2.0 flll~Jl ftwg t.n.naitton routea at and aboYe lfi,OOO' M~L Bllaworth 
A FB T\'OK via 303 rad to tnt Dupr('e Z46•. Ella worth A JI'IJ T\'OR via 123 
rad and Smlt.hwlck 017 ro.d to Amlthwirk VOR. 

DENVER, WWRY AFD SPECIAL NOTICE: CUd ftrlna: (df'ntolitlon) aru. In 
use daily except. Sat, Run and holidays USO. Z330Z within a radius of 2600' 
of point lctd 10("-fl'll\V, 39'311'!\0"N up t.o 1000' abon aurfat't'l. 

DENVER STAPLETON AIRFLD: Dw to kltn unable to dlterw~lne 

whet~· acti are on correct final aPGh to mWre IL:_HR and. IR-tiL. ··oo 
not land on concrete txwy lctd btn theM two rnw,., .nell of t•wr bawe 
large 11gna dlaplayJng the word "TAXI". Due non nby twr unaltfe to 
determine If the following areal or the arpt artJ olear of obetm and/or 
aort: Terminal ramp within a radlua of apnly COO' from bau of twr, 
parklnl areal, and tall routu N ·of ha111ara s, 4, I and i; all "" of 
t:heae are .. Ia at pllotadlaontkJn. Extenalwe ahnulated IJIR a~ Oft 
all apoh aldl by all typet of acft oper1 from Stapleton, Lowry APB, 
and Buckley ANO bale. Very congMted wonly ILl OM and E of Lowry 
APB. Aoft lndg Stapleton avoid that portkM'I or Lowry APB and Buokltly 
ANG Baae airport tnlflo ar-eaa a of m~ln £--W hlattway unl ... approval 
to tranalent areas reoelwed from Stapleton Twr. 

DF.NVl<:lt, ~TAPt.Jo:TON AIRFI.Il: Two ~lroh11 la;t" tu-rvln~ rnwy 3~ 1ctd 20' 
t~llhrr sldr- of thn·~hold, rontrollf'd hy twr f'aut.Jnn, c:•t~natr v&rloUI "rras 
of ~t.rpt. Nt>w N/H rnwy and parallf'l t\wy undf"r c·,>n"tr from N f"d&f' t.rml 
ramp N aprxly 2 miles. e"utlnn No tnrll(ll. Rnwy will not acrommodo.tt 
any r-lllfl.ll adt rvrn In emj:tc-y. 

DENVER, STAPLETON AIRPLD TWA: Twr oparm ralotd to new twr 

adJacent to tnnl bldg. 
Of1:NVE1t, RTAPJ,J<:TON' AIRFIRJ,I> TOWKR: Ahout JAnu~t.rJ t. 19$..ca, li.S 

will lw comw,nd, '""n•ing runwAy 36. Ldr.r rrtoqn«"n~y: IOH.I mf" lchmt: 
RI'O l.r'td IOH' from t•nd rnwy. ApC'lt bra: 34V". MaR varlat.lon: uo !(. 

Uliil•· l'llnt1f' fn'IJ: :i;!4.7 nw. l.dcl 400' K <lf ,-ntrllnf" and HOO' frnm aJwh f"nd 
rnwy. 01\d,., slupn nnRIO 2"6~'. MM kt.d 0.6~ ltnl frum ap<·h end rnwy 
f.)tM freq: 205 kt:. ldc·nl: 1'0. OM ktd 6.M 1ml from aJH'h Nlll rnwy. 
J.O\f rrrq: 2311 kt· Jdeut: f:W. I.OM ktd 10.5 ami rrum ~tpch end rtl\\-)'. 

Twr comma on 257 K, bt.n 200 and 330° unreliable due lntt-rr~rcnC'(". 

F.AGLK SPKClAL NOTICE: t..:lld nring, erch !1 Jan tn for u•e of Camp Bale. 
Arra i11 5 nmi radius rrom point lat 39°27'00", lona 100"1~20", max ordinate 
of ftring 15,000' MSL. Time of use: cootinuoua 24 hn dally. Controllinl 
agency: Commanding General, Fort Caraon. 

ORAND JUNCTION RDO: H facll utable for apcha aod tranaltlona to Apchs 
only due excessln ADF needle oaclllatlona moat bra:• beyond 10 ami. 

GREELEY, CROIIER fLO: _PomMrlr oanlect ao GrMhJ Mun Arpt. 
HASOVER n.oo: H racil bearlnaa unreliable be,ond 25 nml In 1hadow aru 

of Pikes Peak. 
MONTROSE·COUNTY ARPT: Rnwy 1~ uaable now 7000 x 100' hardlurfacf!, 

acft reatrlctf!d to rnwya and txwyt; rnwy lit& and ben oper1 bra of 
rfarkn~u. 

NORWOOD ARPT: Reaetlwated. LAtd~ t N •. Lat 11.01'10'', lonC 101"11'11": 
aln 1 7UO' J one atrtp 2140 • 170", tenaln ctrope at •aotl ..,... or strltt. Tl• 
...... bl. ou...........,.. •• r ... 

L---------------------------------------------------·---·---------------------------~ 
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I 
LONGEST RNWY 

AIRPORT NAME LOCATION ELEV. FACILITIES REMARKS 

COLORADO 

Akron, Washin&lon Co 1N; 40•10', 103.13' 4695 
Alamosa, Kramer Fld 3NW; 37•29•, 105•55• 7558 
ALAMOSA MUN (P) ZS; 37"26', 105"52' 7535 
Araya, Maurer Ranch 1E; 33•51 ', 103'07' 4600 
ASPEN, SARDY FLO 3NW: 39•13 •• 106•52 • 7773 
Blanca JSW; 37.24', 105"33' 7730 
Boulder-Insurance Group Bldg In city; 40'01 ', 105.16' 5500 

Heliport 
Boulder Mun (P) 3NE: 40•02', I05•14' 5288 
Bri&~sdale, Cass Field Adj SW; 40"36', 104•21' 4800 
Broomfield, Jefferson Co 1Sti; 39.55', 105"67' 5655 
Buena Vista Mun 2SW; 38.49', 106.09' 8080 
Burlington Mun INW; 39.19', 102"17' 4160 
Canon City, Fremont County (P) 7E; 38.26', 105'07' 5436 
Center, Rodenbeck 4NE; 37.47', 106'03' 7600 
COLORADO SPRINGS, PETERSON 7SE; 38°48', 104.42' 6172 

FLO (P, AF, A) 
CORTEZ -MONTEZUMA CO (P) 3SW; 37•t9', 108.37' 5911 
Crail, Mesa View Ranch IBN; 40.46'. 107"325 6900 
Crai& Mun (P) 2SE; 49"29',101"31' 6191 
Creede Mun 2SE; 37.49', 106.55' 8100 

Del Norte Mun 2N; 37"43 '. 106•21' 7900 
Del Norte, Scheel Ranch 7NE; 37"42',106.14' 1600 
Delta, Blake Fld 3N; 38.41', 108"04' 5200 
Pella, Starr Nelson 4E; 38.45', 108'00' 5240 
Denver, Sky Ranch liE; 39"45', 104"45' 54/8 
DURANGO, LAPLATA FLO (P) IIS£37•09', 107"45' 6684 
DENVER, STAPLETON AIRFLD (P) SE; 39• 49', 104"53' 5331 
Eagle-County SSW; 39•395, 106"55' 6539 
Eaton, Barnetts Air Fld 3E; 40.30, 104.93' 4750 
Elizabeth, Pine View IS; 39.21', 104"35' 6520 
Fla&ler Aviation Service IS; 39.17',103•04' 4975 

SERVICING 
Hl: Storage 

R2: Storage, minor airframe 'repnlrA 

H:i: Htnruge, minor nlrfrnrne nnfl minor powt~l,,lnnt rPpnlrR 

!'H: HtorugP, mnjor nl!·frnrn{" ntH! minor pnwt•rplnnt rPpnlrR 

H!i Htorng4\ mnjnr nh·frumP nml mnjur flOWPrplnnt rrJmlrs 

h41-BL4-Sl-W F4 
67-•L4-S3 F4 
h~BL4-W-U F4 N£/SW mwy ruf. 
30-Sl F3 Unattended. 
h52-S5-U F4 See footnote. 
58 P-line S. 
25 X 30 

h41-L4-S5-U F4 Under calm winds, lnd & tkolto the E. 
40 P-line NE. 
h60-BL4-S5-U F4 Ctc unicom pnor entering tic pain. 
36 P-line SE. 
38-S1 F4 N, NW blkd. P-line NE, S, SE. 
h54-BL4-Sl F3 
39 P-line E. 
h91-BL4, 6, 7a-S5-YI F5, 6 See footnote. 

h59-8L4-S5 F4 
31-53 FZ Unanended. Skiis winters. 
h56-S5 F4 Caution-ditch. Usa strip. 
30 P-line N. Winters-ski acft only, lan~ at own 

risk. 
60 Hills SW, W, & N. 
104-SJ F3 P-lina E & W. 
h45 
59-Sl F2 Unattended. 
42-S5-U F4 Rgt tic slnps 26, 30. 36. Ditch W. 
h72-Bl4-S5 F4 
hl00-Bl4-7a-S5-W-X F5, 6 See footnote. 
51-BL2-W F3 
26-S5 
44 
40-Sl 

Bldg S. 

F2 P-hne E. Unattended. 

LIGHTS 
R: Itntntlng- Li~ht ( Hotntln.,; ltea.c-on) 

( c :rN"n nnd whitP, ~plit-henm and l)ther type~.) Om is­
Hi on of H inrlkuiPs r·ututing IIJ:ht l!i1. eltht"r not uvui1able 
or· rwt opt•f"nlltr,; ~tnndnnl hours (sHnHE't sunrise). 

N'C l'l'J<:: t 'odr lights 11 rP not •·ortlt1Pd, nnd are c-urried 
In HPrum·ks ( 'oltafllll. 

L: Jl~l .. lil l.lghtinJ{ r whPrr t'(Hh• J.~ 7 Is lnrllf'ntPd, lighting 4, 
r., H. 7 IN U\'nllnhlt"). 

\V: Wt•nthcr l'CPUI'IH nvnllnh1f~ ri'HIU WPnfhPI' Hurf"HII or F'AA 

ronmmnlf•nflnn'4 Hlatlon on n.-lcl. 

•An nNtPrisk JH'PI'PdlnJ' 1111 Pltoln{"nt lm11rnt~ thnt lt oper­
ntf•s o11 JH'Ior H'tfii#'N/ ouly 1 hy phollf" cu11. IPIPJ,.:r':llu or IPttl'r,, 
Whpr·r· thr• 11!-!IPdMk Is not sht~\\'11, tlw ll~o:"hfH HT'I' lu o)){'l'lltlull 

or uvnllnhh• ~IIIINPI to l'llllll'i~w h.r r.-qm"••t f f'lrdln~ro: ft1P flpld 111' 

nullo t•nlll. l!N JCOM 
Unlcom (Aerouu.ulleul Advl~o~ory Hlntlon ll'unKmlttlng and 

reeelvlng, dnrlng the airport hours only, ns follow •) : 

U-122.8 me (tor airports without a control towl'•; nnd 

X-123.0 me (tor airports with n rontrol tower). 

Civil Fuel; 
Fl : 80 oct .. at least 
F2 : 80/87 oct., and lower 

91/96 oct., an<! lower F3: 

FUEL 

~'4: 

~'5: 

FC.: 

100!130 performance rating, und lower 
115/145 p<>rformnnee rntlng, and lower 
Kerosene 

1. hy 11:-.Pif ludkn_h·M lt•ln(Ull'llr.'· IIJ.::hiiHJ:, :-otud1 nFoO Hnrt'o~, 

MIUIUIJ:P JUll~. htlll•'rll14. 
1 ·Po1·tabl~ 1\J:ht:--t f Eh~t·trlc-ul l 
_ ~· Bomuhl r)' 

a--H.nnwny ftoods 
·t--H11nwn.v or ~trip 
!".--Instrument npprott<'h ( nPon l 
H~--HI~h lntPII~It.'· runwny 

7 or 7u~l fl~h inte11sity lustrmnt-nt nppt•oach 

He<'flUfle the nhstnwtion~ on virtually nil ll~ht~l Helds Hr? 

oh~trU('tlon llghtf'<l. oh~trw·t ion ll,::hts lun·e not ~n lnclll(l00 
in thf' f'ocllfkatinn. 

Fig. 3-8- Excerpt-For Training Purposes Only 



.., 
0 ... 
"' ...., 

"' "' 
US-10 RADIO FACILITIES ~--

NAVIGATIONAL AIDS AND CONTROL tOWERS 

ILS TOWER 
---

LOCATION Jnd IOENT VOR LFR NOB LOC 
~-- ---------· 

l lot>l APC OPT GNO 

0 (Cont'd) 
DENVER, COLO DEN 116.3 m --- 110.3 362 111.3 11!.5N nu m.s 

121.5 s 
~ky Ranch) ---- --- --- ---- --- ---- DtlMtr ----

DERBY. OHIO DBX ---- --- 224 ---- --- ---- ---- --- ----
DES MOINES, IOWA DSM 114.1 --- --- 111.3 m 111.3 124.1 11U 121.! 
DES MOINES, IOWA DZ ---- ZIZ --- ---- --- ---- ---- ---- ----
DESTIN. FLA DES ---- --- 201 ---- --- ---- ---- ---- ----
DETROIT. MICH (Metro) DTW ---- 311 --- 109.3 257 121.1t7 Willa. 1!11 121.7 

tliltlrol owe ---- --- --- IID.J 367 124.1 111.4 
(Willow Run) YIP 111.4 --- --- 109.5 359 121.3g& 123.7 111.4 12U 

DETROIT CITY, MICH DET ---- --- 338 ---- --- 111.7 121.1 127.3 IZU 
DICKINSON. H OAK DIK m.s m --- ---- --- ---- ---- ---- ----
DILLON. MONT DLN 113.0 --- --- ---- --- ---- ---- ---- ----
DILlON, MONT OW ---- m --- ---- --- ---- ---- ---- ----
DIXON. CALIF DIX • ---- --- 270 ---- --- ---- ---- ---- ----
DOBBINS, GA MGE ---- --- 2!6 ---- --- ---- ---- ---- ----
DODGE CITY, KAN DOC 111.2 --- --- ---- --- ---- ---- ---- ----
DOGWOOD.MO DGD IIU --- --- ---- --- ---- --- ---- ----
DONNER SUMMIT, CALIF DOS --- --- 315 ---- --- ---- ---- --- ----
DOTHAN, ALA DHN 111.5 --- --- ---- --- ---- tairas ----

IZ5.4 1Z5.4 
DOUGLAS. ARIZ DUG 111.8 --- --- ---- --- ---- ---- --- ----
DOUGLAS. WYO DGW 101.6 --- --- ---- --- ---- ---- ---- ----
DOVE CRHK. COLO DVC 114.4 --- --- ---- --- ---- ---- ---- ----
DOVEl!. DEL DDV ---- --- --- 118.1 315 ---- ---- ---- ----
DOWNEY. CALIF DOW ---- --- 371 ---- --- ---- ---- ---- ----
DRAKE. ARIZ DRK 111.4 --- --- ---- --- ---- ---- ---- ----
DRUMMOND. MONT DRU 111.1 zs --- ---- --- ---- ---- ---- ----
DUBLIN. GA DBN 113.1 --- --- ---- --- ---- ---- ---- ----
DUBOIS. IDAHO DIS 111.1 -- -·- ---- --- ---- ---- ---- ----
DUBOIS. PA DUJ ---- --- 356 ---- --- ---- ---- ---- ---
DUBUQUE. IOWA DBQ 116.1 --- -- ---- --- ---- ---- --- ---
DUGWAY. UTAH DPG ---- --- 214 ---- --- ---- ---- ---- ----
DULUTH. MINN DLH 112.5 --- m 111.3 Zll 111.3 111.3 ---- IZU 
DUNCANVIllE. TEXAS DCV ---- -- Zl7 ---- --- ---- ---- ---- ----
OUHkiRk. II Y DKK 111.1 --- 239 --- --- ---- ---- ---- ----
DUiiOIR. W't'O DNW 113.4 --- --- ---- --- ---- ---- --- ----
DU PAGE. Ill DPA 111.4 --- --- ---- --- 121.9 ---- --- 121.7 
DUPREE SOAK DPR IIU --- --- ---- --- ---- --- ---- ----
DURAJtGO. COlO ORO 111.Z --- --- ---- --- ---- -- --- ---
DYERS8U~ T£1111 DYR IIU --- --- --- --- ---- --- ---- ---
DYESS. TtUS DYS IDU --- Zll 1tU --- ---- --- --- ----
E 
Hr.t.E LlU. TtXAS ELA IH.I --- --- ---- --- --- --- --- ----
EAGLE IIIITI. TUAS EWX 1 •• 4 --- --- ---- --- ---- --- ---- --
EAST TEUS. !'A ETX 111.2 --- --- ---- --- ---- --- --- ---
EAU ClAiilf. WI$ EAU llU --- --- ---- --- --- ---- -- ----

fia. 3·9-Excerpt-for Training Purposes Only 
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us- 31 RADIO FACILITIES ~-- 0 
NAVIGATIONAL AIDS LISTED BY IDENTIFIER -A:J 

I not locati• ldetlt locJti• m 
D (CONTD) E (CONTD) q DN DENVER, COLO ELN ELLE~SBL~G, WASH 

DNV DANVILLE, ILL ELP EL PASO, TEXAS 
DNW D!?.i'OIR, WYO ELX KEELER, lHCH q m DNY DE LAN"CEY, N Y ELZ WELLSVILLE, ~ Y Cf.l 
DOS DONNER SUMMIT, CALIF EM ELMIRA, ~ Y l-2j 0 DOV DOVER, DEL El!I WESTMI~STER, liD i: DOW DOWNEY, CALIF Elo!P El!POR I A, KA.'l 
DPA DU PAGE, ILL EN ELKI~S, W VA 
DPG DUGWAY, UTAH END V A.'lCE, OKLA. 

~ DPK DEER PARK, N Y EKE KE!'ONEBUNK, !lAINE 
DPR DUPREE, S OAK ENL CENTRALIA, ILLINOIS t:j 

DRK DRAKE, ARIZ ENO KENTON, DEL ~ ORO DURA."GO, COLO ENP ENTERPRISE, UTAH c DRU DRUMMOND, MONT EO ECGENE, OREG 
DSl! DES MOINES, IOWA EOL ~EOLA, IOWA H 
DTA DELTA, UTAH EON PEOTONE, ILL !;z: 0 DTN DOWNTONW, LA EOS SEOSHO, MO > 
DTW DETROIT, MICH EPG WEEPI~G WATER, NEBR 1-3 -< DC DRUMMOND, MOST EPH EPHRATA, WASH H 
DUG DOUGLAS, ARIZ EPT WEST POINT, IND 

~ DUJ DU BOIS, PA ERI ERIE, PA 
DVC DOVE CREEK, COLO ESC ESCA.'iABA, MICH 

~ ow DILLON, MONT ESF ALEXA.,.DRIA, LA 
owe DETROIT, MICH ESL KESSEL, W VA g OWN DARWIN, MINN ESR WEST CHESTER, PA 
DYR DYERSBURG, TENN ETG KEATING, PA 0 H DYS DYESS, TEXAS ETP ENTERPRISE, ALA 
DZ DES MOINES, IOWA ETX EAST TEXAS, PA t::1 

EUF Et:FALA, ALA f:%:1 (jl EUG EUGESE, OREG 
E EVE EVEREIT, WASH ;;a EVG EVERGREEN, CALIF 

EAR KEAR.'lEY, NEBR EVM EVELETH, MINN )> EAT WENATCHEE, WASH EVR EVERGREEN, ALA 
EAU EAU CLAIRE, WIS EVV EVA.'lSVILLE, lND 
EBY NEAH BAY, WASH EW KEY WEST, FLA ~ ECB !IEWCOMBE, KY EWB NEW BEDFORD, MASS 
ECG ELIZABETH CITY, N C EWC ELLWOOD CITY, PA 
ECK PECK, MICH En! NEWMAN, TEXAS 
ED NEEDLES, CALIF EWN !oo'EW BER.li, N C 
EDW EDWARDS, CALIF EWO NEW HOPE, KY 
EDX MEAD, WASH EWR NEWARK, N J 
EED NEEDLES, CALIF EWT NEW CASTLE, DEL 
EEN KEENE, N H EWX EAGLE VTS, TEXAS !;c I::J ~ 
EFD ELLINGTON, TEXAS EYW KEY WEST, FLA tr.: > ::> 
EFD PEARLAND, TEXAS ,..., H c: 
EFK NEWPORT, VT .. ~ trJ 
EH EPHRATA, WASH F .. 
EHA NEWHALL, CALIF 
EKN ELKINS, W VA F FARALLON I, CALIF 

~ 
1-' \N 

EKO ELKO, NEV FA FT WAYNE, IND 
EKR MEEKER, COLO FA OTIS, MASS r I 
EL ELLENSBURG, WASH FAX FLAT ROCK, VA 
ELA EAGLE LAKE, TEXAS FAM FARMINGTON, VO t» ELC EL CENTRO, CALIF FAR FARGO, N DAJ( I 
ELD EL DORADO, ARK FAT FRESNO, CALIF .. 

~ 
ELL ELLICOTT, COLO FAY FAYETIEVILLE, N C 1-' 
ELM ELMIRA, N Y FB FT BRIDGER, WYO -.() 

()'. 

- ~is. 3-10--Excerpt-for Trai!'iAI Purpon.s Only "' 
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RADIO FACILITIES 

COMIIERCIALIItOADCAST STATIOIIS 

LOCATIOII 

. D ( CONTD) 
Dar J.1ngton, S C (Co) 
Davenport, Iowa 
Davenport, Iowa 
Davenport, Iowa (Apt) 
Da\ois, CAlif (University) 
Dawson, Georgia 
Dayton, Ohlo 
Dayton, Ohio 
Dayton, Ohio 
Dayton, Ohio (Apt) 
Dayton, Ohio {Dahio} 
Dayton, Ohlo (Patterson) 
Dra:t:)n, Ohio (Wright) 
iM.}ton, Tenne-ssee 
n&ytona Beach, Fla. 
Daytona Beach, Fla (Apt) 
De.a.rborn, Michigan 
~.::atur, Ala 
Decatur, Ala (Pryor) 
Oec:at•.Jr, Gil 
Decatur, Georgia 
Decatur, Illinois 
Decatur, Ill {Apt) 
Decorah, Iowa 
:..ecorah, Iowa 
Deerfteld, Va 
Defu.nce, Ohio (Bryan-) 
De Funtak Springs, Florida 
De Funtak Springs, Fla. (Apt) 
De Kalb, Ill (Aptl 
Deland, florida 
Dehnd, Fla (Apt) 
Delano, ca11f(-Kern Co No 3) 
Delaware, Ohio 
Delray Beach, Fla 
Of>l Rio, Tex ( lntl) 
Del R1o 1 Texas(Laughlin AFB~ 
[)elta, Colorado 
Dem1ng, M Mex (Apt) 
Demopolis, Ala (Boykin Fld) 
[X;nha.JI Springs, LoU1&lana 
Denlson, Iowa {Apt) 
Denmark, Oreg (Curry Col 
De:-~ton, Texas 
Denton, Texas {Apt) 
Denver 1 Colo 
Denver, Color;t.do 
Denver, Colorado 
Denver, Colorado 
Denver, Colorado 
Denver, Colo 
Denver, Colorado 
DE-nver, Colo 
Denver, Colorado 
Denver, Colorado 
Denver, Colo (Buckley AHGB) 
Denver, Colo (Lowry AFB) 
Denver, Colo (Sky Ranch) 
Denver, Colo {Stapleton) 
Denver City, Texas 
I)e Queen, Arkansas 
De Rtdder,La(Beauregard P&h) 
Des Moines, Iowa 
Des lktines, Iowa 
Des tiot.nes, Iowa 
Des llolnes, Iowa 
Oea Moines, Iowa (Apt) 
Des Moines, Iowa (Dodge) 
Detro1t, Michigan 
Det ro1 t, Michigan 
Detroit 1 Michigan 
Detroit 1 Mich (Detroit City) 
Oet roi t, Vich (-Metro Wayne) 
rk<troit, !Iiiiich ('Iillo• Run) 
Detroit Lakes, llinn 
Oev1 h Lake, N D( Apt) 
Dexter, Maine (Apt) 

-LOCATIOI 

Bennttsvll 

S&cra.ento 

Carroll 
Coqu1lle 

Dallas 

Rancor 

CALL 

l1lSC 
IS'M' 
KW1I'T 
woe 
UBI 
WDWD 
WAVI 
WHIO 
lfOIIE 
WING 
Wl!tfG 
WI!CG 
Wl!t'G 
WD!I'r 
waoo 
RFJ 
nllll 
WAJF 
tniSL 
Y.-\VO 
IKltlll 
WSOY 
WD2 
m>:c 
tm.c 
WASH 
WO!nl 
WDSP 
WZEP 
WLBK 
wooo 
W.JBS 
KCRJ 
WDLR 
WDBr 
l(I)LJ[ 
l(I)LJ[ 

KDTA 
XOTS 
WXAL 
WLBI 
KCIM 
KWII:> 
KD!fl' 
YI'AA 
KBTR 
KDL• 
D'liL 
usc 
IOIOW 
KUOi 
JCLIR 
KLZ 
JO'Of 
rTU! 
ICOA 
IOA 
IOA 
IDA 
KKAL 
ICDQ!f 
I<Dl.A 
l<CBC 
KIOA 
ISO 
K1fKY 
1Im 
1Im 
WJBI 
WJLB 
wxn 
WJR 
WJR 
WJR 
I<DUI 
I<DU< 
WADI 

FIIIQ -· (KCl {llW) ,.. 
1550 lQ. DO unltd 
1170 , .00 unl td 
1580 . 50 ----
'i.o20 5. 00 unltd 
1530 50.00 cont 
990 1. 30 

1210 . 25 
1290 5.00 unltd 
980 5. 00 unltd 

1410 s.oo cont 
1410 s. 00 cont 
!itlO 5. 00 cont 
1410 5.00 cont 
1280 i .00 ----
13~0 1.00 unltd 
14SO 1. 00 cont 
1310 5.00 unltd 
1490 l. 00 unltd 
1400 . 25 unltd 
1420 1. 00 
1010 50.00 
1340 1.00 unltd 
1050 1.00 
1240 1.00 
1240 . 25 
11 so 1.00 
1280 1. 00 unltd 
1280 5.00 ·----
1460 1.00 
1360 1.00 
1310 5.00 
1490 . 25 unltd 
1010 5.00 unltd 
IS SO .so 
1420 5.00 
1230 . 2S unltd 
1230 . 2S unltd 
1400 . 25 unltd 
1230 . 25 ----
1400 2S unltd 
1220 . 25 ----
1380 1.00 unltd 
630 5.00 ----

1440 s.oo unltd 
820 50.00 coot 
710 s .00 unltd 

1 J4C 1.00 unltd 
1390 1.00 
1220 1. 00 
630 s .00 unltd 
9SO 5.00 cont 
990 1.00 ----
S60 5.00 unltd 
910 5.00 unltd 

1290 s.oo unltd 
850 so. 00 unltd 
850 50.00 unltd 
850 50.00 ualtd 
850 so.oo unltd 

1580 .25 
1390 .so 
1010 1.00 
1390 1.00 unltd 
940 10.00 unltd 

1460 5.00 unltd 
11 so 1.00 unltd 
1040 so. 00 eont 
1040 50.00 cont 
1500 10.00 unltd 
1400 1.00 unltd 
1270 s .00 unltd 

760 so. 00 cont 
760 50.00 cont 
760 50.00 eont 

1340 1.00 unltd 
1240 . 25 unltd 
910 s. 00 unltd 

Fia. 3-11- Excerpt- For Traini"' Purposes Only 
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I 
IIIlO TO 

UTEII APT 
HEY IIIC DIST 
(IBI.) (liS)( •• 

329 217 17 
--- --- ----- ---

1305 300 6 
715 199 24 
--- ---
--- ------ ------ ---

1450 351 13 
1450 300 10 
1450 034 10 
1450 023 6 

---
185 
164 236 

--
979 048 
---

1147 
914 084 

1170 

2085 
895 340 
---
379 249 

1043 093 
250 
359 360 
534 125 

---
222 ---

250 
085 

---- ---
4490 072 

305 244 --- ---
1450 253 22 
319 198 23 
902 --- --

1221 324 19 
5275 
5791 ------
5403 

SS82 ---
6540 349 12 
6540 321 14 
6540 349 IS 
6540 326 16 

- -
436 210 

-
1710 237 15 
1710 239 16 

---
1080 ---
1311 036 17 
1311 304 6 
1311 289 15 
1557 --
1648 241 2 
400 322 24 

<Ow-- ... flali111S IHIJ 

vw.....,.. a.c:a ~ -
A&ERDDN. S. IM&:, (SM~den):··»r: llldwQ6CIIIIDI'otN_,.IIIIDM:rtp ...... hml .... n.p•E .... aiJ'IDI't... 
ALaAHY. GA.·--t•. s·: a.ter ollie*'"-.,.. • N ....,«,.... 
A.UC'E, TUM (Jim W.U. Co IIIIa ):-·ITO": Oil taxi -.;p If ot .....,.. 
AL1.&Jli'(JIIn(, Po\. iAU..OW.·Betblellei.D·Euton) ··l'fr: oa ,.._.., 11 Mat' tM ~- et .,._., M. 
A.tlo\IULU), ftJtAI (~ )·~·10'1"'; locsted tu' SE ot eaurU. c. 111: _. el...,.. ...-.. 
AJriDPiiCIII. s. c ....... c. ramp .. frCIII ol ........ 

.AJtniiORE, Olli.A. --ot5"'; ~to S e.d ol1C/t ,.....,_ 
AftiEJIS. GA...--cHr:o.s~ -.et.rdeWIII'OIItolqttu.....uMIIII.erou. 
ATt.AHTIC Cft'Y. H.J (,___. MAftC··-~ tl-·11,..: aa....., ,.cl atlfll:h e.J ,_.,IS. Jlr fro-.~-- r.s-y 
tS.St Lctn n--110'": oa ,_,,.. u apeh -.1,..., 4, sao· rrom c••rUM ,..., 4-12 ~ ,,_ _ _.,: 011 ,...... ,.. 
at apeb ..t rrtr~IS. 150' Crom e•er U. of,......,. 11-1$ Leta M-·tfl•; oa,... Jlllid a1 ..0 _....., Jl, •· trem 
eenlerline Olf"'IWY U-Sl. 

BA.L'ftMOR&. MD. (~ lrll'l.J:••Lcta 11·-•r: 410' tf 0: ~liM al ,..._, lO..U • old,_ ..... 
l.dal 1··210': 400' Mot e•erliM ol ,....., 10-28 • I'WIIP .... 

BA.JtTU:SVI1J..I. OICI...A.. (Jibillipa):·-LetD ll··l::i.,.: I ..t..,...u.& W:lltl'tp. Lctaft--ltr; If--~ CUI e;p.. 
LdrL fS··lW; ~tbt tera:lia1 ~ I.Ul etrlfr. 

BB,AUIOOIIT, TUAB, ( ..... ..-O..,~·-oll':--otlf ... ot_..._ 
U>IPIUIIG. TUAB, c-ant Co. AfL t.··UI": liW ...,.., of..-.., to ..wr lt. 
BIII{)8AIIIQI, II Y.' ( ........ ~--:--BIIIWICL II. DAIL:·•J1S": -fiiN/1 ___ ... _ ..... _ U. 

8Ln'HI.CAJ.JI'. (lb ... nide COIIIItJ llfiA.. ): ··OW', CID ,_,100' lll frail el'fAA .. ~ 
BOlD, IDA. (AJITft'III:Yr&l'I:-•OI..-:etllllltrN/Itutw.y ..... .....,.ti ..... 1SM11--10L•AeiA. 

BOIVUNC GUO. ll\' .• (-IJol~- c:co.otW---1~- .. - .. I --

BRiriOL, TIM!., (rn..CitJ'): •• lr , CID- -.1 of ....., &a tn.l: af: tar-. 1:11111. 
IIROWIIIY'ILU. TUAB. ( ... C>.- V.U., ... L t.-141": - _.- IlL 
cAl\:_-:.:~. ~ IIIICt ·--SS.fl: ll:rl.meCIIIdet' w ot,. ud t__. .ua.c Oft....,. 
CDTRALIA. Q.!... tAJII ):•..QI?"; al ...,.cb end ......, _,_ 
CHAnAitCJOCrrA. TIICJf . ., (t.owu .......---SU": e.a...u. ..u. tulftJ • ...- m· .,.._.Ill__.... ....., u 
Cll£YD11<11. WYO. :--111": ... - ....... ---" .,...,_ ... _, .. 
CBIUlQSS, TUAI:··W'; _ .. - .. ._ ........ -
CIIICIIIKAn. CliiiOr--1 ... c- XJ.). 
COLLICI ftATION, TDAB:-OK": Clll W .._... tlf ~ ....... CID ......... AiJ1D1t. 
COLUMBIA. S.C. tMwl. )··-131'"; ctnlto 450-' I Of COIIlJ'Ol \oiiNr. 
COL1.l'lfBIA. s. e. (Oiren~ r14 )···OU"': eomput roM c. ~.Jaci"'IDD\ 
COLU>IBIII. ca., - <:aoorr~ Leta fl •· I fl. S'; _,at- fll ---IL 

Lda 11--ltr; c ... ,. of ialei'MCOoa lormed bt' tutn,. ...... to,.....,. ...... COLCKBIII, 11111!11., (..,._~,...,-; U __ , _____ _ 

COVIIIOTOM. ll\'., (G....,..Cioc--.oor: ..-or!', lfll--1'-11, 
CR£1n'V'tB'W. rt.A. ~--lor; cetllU of CGKI'«e ctrc&. M ~of..-.,.. CRai&CTTY, FlA., ( ... 51,_,_ ___ ,_,_. __ ... __ _ 

DALHART. TE%AS:--11U": 81 caner ol..m ftmOr. 
DALLAS. TEXAS tA4dieoDJ:•·lst"; ta. ol eacer ud p&r&1lotl tutwa,.. 
DAMVILLE. VA. (llw\)-··SW:Soltel"'ll. Wdl- el'llkrol..._ oltulwafto,_..,t_....._..,,_.,t. 
~.JI.DAJl·-·111":-fii'I/W--11/'1-. 
DCXJGI cnT, KAM. -:··ISO'; c-.r of lfW elld ol MW/11,.....,. 
00'1'11AJ1, ALA. :•_...,.: IIUI"8WttaD at ru.p .-1 tuiiUtl" JfW at biNaJMl ......... 
OVLUI'II. IIIDIN. :-·Olr; c..,. ol bUnectkl:l fonD .. br tul ~ ..... to I'WJL II 6 I,_ Ill R _.fiJI ,.... 
Dnlll&tJIIG, TDCX.: -·JW; liU.I"'ICtDD af nlllP a.f c.Ur tul .,..... a. BAIITftliiD. caat. <-t.-·MI"; ......, .. ___ .. _., __ _ 

E.AUCL.UII.S .... ·--lt/1: cealef'GI«.:Nt•ftlnp150' WelaW ........ nt .......... 
Etn.AII&TIIcrr'f, M.C., (~·-Lctafi·..OW: - .. ---CG-
1~. MaY. :··ut"': on a Mil cl ....at S-JI. 
EUGRA, M.Y., (~C_, • .-,_,...._ _...,..ttaM•--qollol--"1. 

ol ....... ,. It ..... .. 
ERDl. PA... (ltr ... ..,., £rie)--...Q!W': Cllltulft1·~,_.., .. 
IDGIIIII,OUG .. -.,o):·-GU':-to ..... -WfiiiM-­
FATET!'EVU....U, 1f C. (Gratlftl.l):-·sos-; Ofl NdftJ NI"D-atlla fftllll ol erato~ t.er. 
FLCJR.DIIC'B, 8. C. :--tw; Oft &r1'DW PD1M Oil tutft:J lD II'CIIIII: ol A11i1De T....u.l adiiiiJC. 
PORTDOOGI.,IOWA.:·-ltr:e.tm.L li'OIDVCIRGDW' .... ol~tlllldllil-
ratTIIfta!S, FlA. (Pap~--;..,_...., ..... ..,._,_ .......... 4,--

lCIOO' N of TIU'tlllul 8aUdlriJ. 
rt. RlL&Y, KAJC. (Martb1.11 A.Ar):·-OW: ca Sl COI'MI' alt., cbM.,. ul LUtnf ..,...._.. ,_., CM. 
fORT n'OCitTCIIf, ftX.\1:-~11 .. ; Oil ......... al a.r.JML 
GARD£>f CITY, lWI. "'-'l:·..OICr: IIS'W fiiW -IllS....,_, lfii-
GRD'l'l BAT, Wll., ~1)----t.U•: 1M. ol elretalar tu1 ....... W oiMIL ...... lUI~ ....... to IlL of I ... ,....,. 
GRBEJIDOIIO.. 11. c .. {llllfll Potat): -..oar: oa eo~~~pU~ ro. • a ,..... 
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.:}__~pp•sen AIRPORT DIRECTORY 

INDEX -UNITED STATES 
(Civil and Military Airports) 

LEGEND 
All airports are listed by city name and are cross-indexed by airport name 

where needed. To conserve space a hyphen is used Vio"hen the location name is 
part cl the airport name. 

The three-letter location identifier is the clficial identifier assigned to the 
airport rather than to any radio facilities 

A fuel code only is shown where all octane ratings below the coded rating are 
available; otherwise the lean octane rating is shown for each fuel available. A 
letter P preceding the fuel listing indicates part-time availability 

FUEL CODE : F I 80 oct. 
F 2 80/87 oct 
F 3 91;96 oct 

F 4 100 130 oct. 
F5 115 145 oct 
J Jet 

A letter P preceding the services listing indicates a paM·time or irregular 
day attendant 

SERVICES CODE: A Minor Aircraft 
E Minor Engine 

MA Major Aircraft 
ME Major Engine 

S Storage 
T U!I<1COM 123.0 
U UNICOM 122 8 
H Helicopter 

If the page reference is to -us- 20 l. • no drawing ~ the airport is available 
within J-AID. but in the listingfollov.·ing that page can be found the location of the 
airport, elevation, number of runways and lengt.~ and the airport lighting A page 
reference to •JFR• means that the airpon drav.mg is "'I thin the grrup for Yrilich 
standard instrument approach procedures are on issue in the Jeppesen Airway 
Manual. and a pilot entering such a field might expect more traffic. traffic cootrol, 
aircraft oniFRflightplans,etc A page reference to "VFR" !11P~ns that the airport 
dra\loing is within thegroupciairports!or\loTiich no standard Instrument approach 
procedure is on issue in the Jeppesen Airway ~'1ual 

l. 

AIRPORT CHARTS AREA MAP 

\1 
•••··c•• 

Airports within the IFR and VFR grwps are further 
subdivided by these geographic areas to reduce un­
necessary page-turning and to increase ease r1 reference. 

Fi1. 3-13- Excerpt-For Tr:inin1 Purposes Onl:; 

US-1 us- 34 AIRPORT DIRECTORY 

DIDEX -- UIIITED STATES 
(Civil IIIII Military AIIJirb) 

LOCATIOII 
.D (COIITD) 
(Del Norte)Crescent City,cal 
{Del Rentzel)Nacogdocbes,Tex 
Del Rio, Texas (Davis Ranch) 
Del Rio, Texas ( Intl) 
Del Rio, Texas(Laughlin AFB) 
Del Rio, Texas(Townsend Reb) 
Del Rto,Texas (\'Askew Reb) 
(Delta AB) Charlotte, N C 
Delta, Colo (Blake Fld) 
Delta, Colo (Starr Nelson) 
Delta, Ohio (-Bee-Line) 
Delta, Utah (Apt) 
Deming, N Mex (Mun) 
Demo pol is, Ala ( Boykin Fld) 
(Dempsay Farm) Rantoul, Kan 
DeMotte, lnd (Cheever) 
Dendron, Va (Cockes) 
Denison, Iowa ( Mun) 
Denmark, Oreg (Curry Co' 
Denton, Mont (Apt) 
Denton, Texas (Mun) 
Denver, Colo (Buckley ~~GB) 
Denver, Colo (Lowry AFB) 
Denver, Colo (Sky Ranch) 
Denver ,Colo( Stapleton Airf ld) 
Denver City, Texas {City) 
DePere, Wis (Nicolet} 
Deposit, NY (Apt} 
(Depperman} OWensvtlle, Mo 
Dequeen, Ark (Apt) 
Derby, Kan (Cook) 
Derby, Kan ( Raai 1 ton} 
(Derby) Lovelock, Nev 
De Ridder,La(Beauregard Psh) 
(Derrick Reb) Eldorado, Texas 
Desert Center, Calif (Apt) 
Desert Rock, Nev (AAFJ 
Deshler, Ohio (Mun) 
De Smet, S Dak (Apt) 
Des M~ines, Iowa (Apt) 
Des Moines, Iowa (Dodge) 
Des Moines, Iowa (~orth) 
Des Moines, S Mex (Smith) 
De Sota, llo (Apt} 
(De Soto Parish)Mansfield,La 
DeSoto, T~xas (Carroll) 
(De Soto Arpk)RornLake,Kiss 
Destin·, Fla ( Atrpark) 
Detrott, Mich (-Clty) 
Detroit,Vich(-MetroWayne Co) 
Detroit, lhch (tflll0'6' Run) 
Detroit Lakes, Kino (Apt} 
(Devener) Hanover, Pa 
Devils Lake, N Dak (Kun) 
Devon, Mont (-Hellinger) 
DeWitt, Ark (Cc.aerctal) 
DeWitt, Ark (Lakeside} 
Dewitt, Iowa (Apt} 
Dexter, Ka1ne (Apt) 
Dexter, Mo (lllun) 
Diagonal, Iowa (Stephens) 
(Dickey) Earle, Ark 
Dickey, N Dak (Mun) 
Dickinson, s Dak (Apt) 
(Dickson} Due West, S C 
(Dickson) Vernon, Colo 
(Dienst Ranch) Lakin, Kan 
Dietrich, Idaho (Apt) 

II£IT 

CEC 
OCH 

DLF 

DTA 
OliN 

BD' 
LRY 

DEN 

LOL 
DR! 

DSC 
DRA 

DSII 

IISV 

DET 
DTlf 
YIP 

DVL 

DU: 

FUEL 

F80, 100 
F4 

P F3 
F80, 100 

JF91 '115 

P F2 
P F3 

F80, 100 
JF4 

F4 
P F2 
P F2 

F4 
P F2 

F2 
F80, 100 

JFIIS 
JFIIS 

F4 
JFBO, 100, liS 

P F2 
P Fl 
P Fl 

F2 
F80, 100 
F2 
F3 
FBO, 100 

P F2 

JFS 
F4 

P F2 

F2 
P F80,100 

F2 
Fl 

JF4 
JFS 
JFS 

F80, 100 
F8o, 100 
FBO, 100 
F2 
F2 
F2 

P F2 

F80, 100 

PF80,100 

F80, 100 

FIOO 
F2 

P F2 

SEIIVICES 

s 
su 

IIAIIESU 

IIAIIE 

P AES 

s 
IIAIIES 
AESU 

P AES 
p s 

IIAIIESU 
s 
s 
AS 
AS 
IIAIIES 
IIAIIESUH 
IIAIIEST 

p s 
s 

P AESU 

A 
IIAIIES 
AE 
s 
AESU 

IIAIIEST 
II AllES 
PS 

s 
p s 

s 
IIAIIESU 

IIAIIEST 
IIAIIEST 
IIAIIEST 
s 
II AllES 
AS 

II AllES 
SA 

Psu 

IIAIIESU 

p su 

IIAIIESU 
p s 

p s 
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PAGE 

IFR D-2 
VFR E-1 

US-201 
VFR E-20 

IFR E-15 
US-201 
US-201 
US-201 
US-201 
US-201 
US-201 
IFR D-3 

VFR D-4 
VFR F-29 

US-201 
US-201 
US-201 

VFR B-7 
VFR A-2 

US-201 
VFR E-19 

IFR D-17 
IFR D-13 

VFR D-31 
IFR D-10 
US-201 
US-201 
US-201 
US-201 
US-201 
US-201 
US-201 
IFR D-5 

VFR E-28 
US-201 

VFR D-22 
VFR D-45 

US-201 
US-201 
IFR 8-2 

VFR B-14 
t:S-201 
US-201 
US-201 

YFR E-32 
US-201 
US-201 
US-201 
IFR C-6 
IFR C-6 
IFR C-23 
US-201 

VFR C-44 
\TR B-2 

US-201 
US-201 
US-201 
US-201 

VFR C-68 
VFR E-20 

US-201 
US-201 
U5-201 
IFR B-2 
US-201 
US-201 
US-201 
US-201 
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MontoQue, Calif N£4 -•• Phoenix Ariz. S£3 •• .,. 
SISKJYOU CO. APT. 2651' .__,._20"£ SKY HAA80ft APT. 1122' #•• '" ..... 14"£ 
""''Ben Rwy Cont -Bcnllwytli.8R-261.CoaeTet VASI8R 

CAUlCN VDI'-Y •donld lflllllhiOw hii&.Z10t:Jto 29fXi IIISL. 

Jl 
./ 

G 

Denver, Colo. E4 •• .,. 
STAPlETON AIRFIELD 5331' .::~:,.WE 
. ..., B<n Rwy H. I. Rw1 8R-26l HJ Apch 26L (A, flasher! 

Cone Tet REIL 35 
CMTIOI: CllllrecU• 
IMHE 1 ) ,___, rllllt r•lrlll. 1.) _.kiMitiiM ......_ ..... !., • --11St 

-~~ -~ 

~·- ~ I"'Sol• -.,, 
i*;;': 

~-;~ . -
Thermal, Calif. 
THERMAL APT. -117' 
.., 3c, hy 17-35 Cone 

• 
.. ~-

,::;: 

@ 

$ 

=rJ 
~~ 

--
SW 2 •• .,. _____ .. 15~ 

If 
~ 

NOTE'I.l~-....,._ 

.. - - J" Jill 
-·~~ 

~ "" ~~,' - _,;Jl,l 

, ;:,~-~"' 
L -· ~--•· ;e_ r~ --"":::: ·-rr:l"·rrrl 

'16}~~ 

-·­. -
Stockton, Calif. SE4 ...... 
STOCKTON MUN APT. (AFA) 27'.:':~:.. li"E 
-Ben tll.hy lll-2911 Coole Tet 

CAIJTlON, Constructicn. 

s~ ~ 

·~ 

Tonopah, Nev. E4 •• "' 
TONOPAH APT. 5426' r•· .. ,.,..,1/"E 
-lb Rwy 15-33 Cone T!!t 

··~ 
. -

l'oo< IUUIIO. S.. Aw..,_. Cherto or tUUIIO FACIDIES ia J-Am. 
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US·22 

LOCATION 

N 

NANTUCKET, MASS 
NAPA, CALIF (Co) 

NASHVn..L£. TENN 

NEEDLES. CALif 

NEVADA. MC> (Apt) 

NEWARK, N J 
NEW BEDFORD. MASS 'Apt) 

NEW BERN, N C 

NEW CASTLE, DEL 
NEW HAVEN, CONN 

NEW LONDON - GROTON, CONN 

NEW ORLEANS, LA 

NEWPORT NEWS, VA 

NEW YORK, NY 

NEW YORK, NY (nUSIWIC:l 

NIAGARA FALLS, NY 
NORFOLK, NEBR 

NORFOLK, VA 

NORMAN OKLA 

NORTH BDo'D, OREG 

l«lRTHBROOK, n.L (9ty H&rb:lr l 

MORTH PLATTE, N'DIR 

NlRWCXlO, MASS 

NOVATO, CALif {Mann Coa 

0 

OAK BLt:ffS.. MASS (Apl:l 

OAKL~"<D. CALif 

OCE.A."l CTTY. N' J 
ODESSA. TEXAS 

OGDIJ'i, t:TA.H 

OKLAHOMA CITY, OKLA 

OLD TOWN, MAINE 

OLYMP1A, WASil 

OMAHA, NEBR 

ONTARIO, CALIF 

ONTARIO, OREG 

0 RLAN'OO, TLA 

OSHXCEH, W1S (WanM'..acO Col 

OTTUMWA, J)WA 

OWENSBORO, ICY i-Dane•J 
OXNARD, CALfF (-Venlu.rat 

PADUCAH, .ICY 

PALAC10S, TEXAS 
PALMDALE, CALli' 
PALO AL 10, CALli' (Apll 

PAMPA, TEXAS 

PANAMA CTT'Y, n.A 
PARkERSBURG, W VA 

MmOIOLIIIY r:l:7-p, •• ., 

SUYIC£S AIID nL£PHOIIE IIUIIIEIS 

~ uswtl r=:,:!;::. 
l Tel .... :- ..... eta.. -~ 

228-0971 

i 
1 

•25--S-0333 

(24hrs) 

C14hrs) 

i 
MA 4·8118 {24 hTS) 

I 

•8:) 9-2141 I 0'100-1700) 

22e-oats 
Inter-phOne 

~ ::;::: 1: 

lnterpbone 
MA2-0121 

lntetpho~ 

WE 7·2080j 

OL 2-5419'1 

G13-3245 
I --719-2520 (24 hrs) WH 5-3842 

:~s-~~lj 
TR 7·24021 

i ;:-~-~ (24tu"•> OL o-mo I 

Interpbone: 

•S""E :-211'7· ("241lU) 

, 1?C ar LGAJ! 

rR t-3386 r0$30-ZllOll Bt.: 
4

•
76

M I 
•1!!53-<.3~9 '14hr•l 

-t.E 1-9677 (l4hrs• 

•LO B-3823 , {24hnJ 

i 
FE 7-7D2 · Cl4h.raJ 

•vt· 5-&35J 124 hrs• 
V': 5-B023! (24 hrs) 

n 7-13M I llttlu, 
• Hl-~·138 ('24hn) 

GA ,.,,.1 04hu) 

MA7-7004i 

J[ 13-0757 I 

756-491~ 1 

lnterpht:lne 

LE 2-4034 \ 

7~2-6644 ! 
bnerphone] 

I 

~;~:i 
·g@i-3230 1 

FE 2·4992 I 
£X 4-87U ~ 

Wl.' 5-83771 

r-~'-""1 827-4010 

827-2363 1 

I 
3-41-817& i 
Y1J 4--6631! 

" I 
CH t...f4&41 
lnterphone 
Mt: 2-18415 .,,..,,,.,.,.I 
b'ltetphone 

FSS Leutl .. 

Nantucket 

Oalo1and 
Naahvalle 

!iuhvalle 

Needles 

IC.aiLda Ca!y 

PA.TWAS 

•Tel. Me. ltHn. ell a.. 

New York(IDL) I MA 4-7212 I (24 hrs) 

Nantucket 

Ne"'Be"' 
Wdlvtlle,N J 

Provldence, R 1 

New Orleans Js23-Ull / (24 hral 

Mew OrleaM 
!'leWpart News 

Newport Ne-4rs 

New Yon (IDL) 

Ne-w Yorll (IDLJ 

Buffalo, NY 

~rtNew• 

Oklahoma Caty 

!iorth Bead 

Joliet 
!iorth Platte 

B<ootoo 

OaklaDd 

Nantucket 

Oal<W>d 

Millville .......... 
Sllt Lake City 

Oklahoma C"aty 
QILUhom.a Caty 

Old Town 

0~ Town 

Omaba 

Oo>l&roo 

Oflr..rlo 

O<lando 

Gr~BIIIy 

OUwawa 
~ansnlle, lad ..... ........,. 

OL 6-7474 j {24 hrs) 

Poc at LCA) 

i 
I 

I 
MU 5 7738 • {24 hn1 

···~ !~·-

:::::~~ 1 ::::: 
947-3502 """"""" lnterpbont Qaldand 

M)4-3380 Amarillo 
SV $-WI ,...,_ 

422-JMt ! 11)'7M--t400) 1"$·1421 i ..... ~) 41$-6422 

Parur.taurc 
ParUra,.. 
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DIRECTED STUDY PROGRAM 
PAGE: 3- 22 

US FAA EXAMINATION GUIDE DATE: 1 June, 1966 

REF: 2000- 1 

RADIOTELEPHONE PROCEDURES 

AIR TRAFFIC CONTROL PROCEDURES 

SECTION II- RADIOTELEPHONE PHRASEOUJGY AND TECHNIQUES: 
AmCRAFT CALL SIGN!! - Ourlllflthe Initial contact wllh a 11ruund station, 
the comPfC,te alrcra:lt ·can atgn ttl us~d Ctvil Utnerant atrcralt and trregu~ 
lar atr carriers shall uee the mak.t> or type namt• of thf'lt aircraft, followed 
by the complete certUicaUon numb<>r. Example: "Ct:SSNA ONE: THREE 
FIVE SIX TWO - Y". 

Atr carrier aircraft whose companies ope rate a communlcaltons system 
covering their route of fUght may uUlbe their company rw.me or abbrevi­
ated name, followed by th<!lr trip number. Example: "UNITt:D TWt:NTY­
FIVE". 

Military aircraft utilize the name of the service, followed by ("Jet" when 
appropriate) and the last five digits c1 the serial number ol the aircraft. 
Example: "AIR FORCE ("JET" when appropriate) FOUR FOUR NINER 
TtiREE TWO." 

After radio contact has been established, and when condlUons warrant, the 
call signs of itinerants may be reduced to the prefix followed by not less 
than the last three digits or letters of tbe full call sign. Example: "CESSNA 
SIX TWO-Y." 
GROUND STATION CALL SIGNS - Ground station call signs shall comprise 
the name of the location or alrport, followed by the appropriate lndlcatlon 
of the type of otatlon: 

OAKLAND TOWER (airport trarflc control lower); 
MIAMI GROUND CONTROL (ground control position In tower); 
DALLAS CLEARANCE DEUVERY (IFR clearance delivery position); 
IDLEWILD APPROACH CONTROL {tower radar or non radar approach 

amtrol posltlon}; 
ST. LOUIS DEPARTURE CONTROL (tower radar departure control 

position); 
WASHINGTON RADIO (FAA IHKht oervlce otatlon); 
NEW YORK CI<:NTER (FAA air route traffk control n•nttor); 
LANGLEY AIRWAYS (USAF AACS otallon). 

~tW.fN/t~~r~.C~~~J,;)'.r-J\9CE~URE - t:ach contact K•nerally 

(1) The Cal_l-UR1 t•on•lettng of the call slKn of the •tatlon OOlntc 
c-allia'; ffie words "THlSIS", the callsiKD of the t'aller, and 
the word "OVER''. 

(2) The Reply, coru~latlng of the calllliKn of the stntlon being re­
plletf'W;the words ''THIS IB'', the call sign of the replylnK 
atatlon, and the word "OVER". 

(3) r::rr:t~~~a~~,r~~~:~t~~~~ of the contact which ('onveys In-

WMn a me••aae te tthOrt or whfon tt t• probable that the rail-up wtll be 
heard without difficulty, the m••u•• may bo tranamltted lollDWinlllhe call· 
up wUhout wattlnc for a rrply or tnvttaUonto 10 ahfoad. 

In tM following example thr worda wht('h may be omttted under abbrev\lted 
procedures ar~ endoaed wtthtn par~ntbft .... 

Aircraft - CLEVELAND TOWER (THIS IS) BEECHCRArr ONI: 

Tower -

EIGHT FOUR ONF., OVER . 

BEII:CHCRA IT ONE EIGHT FOUR ONE (THIS IS) 
CLEVELAND TOWER. (OVER). 

Aircraft (CLEVELAND TOWER) (TtiiS IS) BEECHCRArr (ONE) 
EIGHT FOUR ONE, FOUR MILES SOUTH (AT) ONE 
THOUSAND, LANDING AT CLEVELAND, OVER. 

Tower - BEECHCRAIT EIGHT FOUR ONE, FOUR MILES SOUTH 
(AT) ONE THOUSAND(CLEARED TO EHTER TRAFnC 
PATTERN) RUNWAY ONE EIGHT, WIND SOUTH ONE 
TWO, OVER. 

Aircraft - BEECHCRAIT EIGHT FOUR ONE {ROGER) (OUT), 

Tower - (CLEVELAND TOWER, OUT). 
After contact has been deUnttely Pstabltabed. tt may be conttrNed withOut 
further call-up or tdentlhcatlon. 

~@_I_()]"ELEP!!QN~ !.E.CH.f'!l.qUE - I' roper mlcrophono technique Ia Import­
ant ln radtolt>lephonr cnmmunl<"attons. Trant'mlaatona ahould be conetM and 
ln a normal C"onvt>rsallonal to~. 

NOTE: ldentUtcatlun of Aircraft - PUota are requeated to ~xerelae care 
that the tdeniUtcaUon nf thelr aircraft ta cl•arly tranamltted tn 
each C'Ontact with an ATC factllty. Alaa ptlota should be certain 
that their a.lrcraft are clearly ldentUled In ATC transmlaaloRIIbe .. 
tore laklu.,; ad ton on an ATC clearan('e. Garbled aircraft tdenlt 4 

llcattons tn radiotelephone tranamlPlou ahould never be taken 
tor grantl'd but Hhoutd alwaye be ch.cked. 

When orlglnatlng a radtuh•l('phont> t.·all-up to any alr-&roWltl lactltty, lndicat• 
the channel on which reply t.s expeclt>d, lf other than normal. 

Radiotelephone Procedures 
Fig. 3-17- Excerpt- For Training Purposes Only 

RADAR 

J!~~_i:Q~T_fl!_)l_±t:_Q_/•I'J'J!Cl.A_C:.f:l_~~~ PHt-:C:ISICll\I~~ND _ SURVE_ll_,l.A_NCE_lF,\A 
!t~lJA_~_f_A_!~_HJI.IES OJ~'J~YJ·- The only :urhorut' nuhu t'ttUipmt•nt rt'tjuirf'd fnr radllr 
<-'untrnlled .tpprtnu:ht''i is a funl·liomnR; radtn tran•-rntth'r K.ml n•t.'t'IVt'r. Hv fllt'ans of rK.diU', tht' 
t·outroller do~t'lr fullow<o tilt' flight pK.th r1t annaft .uul l.'l"llt'~ m-.trudiou In aliR;n tht•m 
w1th tht' n·ntt·r hut.• of tht• runw.ty, dnd kt•t·p thl'm on t.·our-.t· until tht· pilot nmcnrnplt'h' 
l11, 11pproa{;h and lamlinl( by vc .. md u·fr.·wru·t• to tht> surf~ct• 

A I'Rfo:CtSI<_)!\t _:\PI'HOA~:II -A pn·•·hum approach i" HIU' Ill wlueh ttw t•ontrollrr pnwidt·~ 

luJ(Iil)o<· at t urah' IHIVII(ationul J(uUI11nn• 111 ttJ:irnuth dnd rlt•valwn to 11 pclnt l'ilnts art' J(l\'1'11 

ht·•aduali(' In Hy whu·h din·d tlll'm In llfld li.t•t•'' tht•a IUTnK.ft 1tiiJ(IH'd w1th th1· t•Jth•ndrd 
l't'llh-r lirw ol till' laudi!IJ( ruuW!I\< Tht'\< an· told to antu·•pnh· Ml1dr• ,(opt· anh•n·e•ptlllll 
ilppnu.lmatt·h l."i to JO 't't·oneh lwfon· It Ot't'llr~. wlu-n lu ~tart dt''l't'llt aod.tlwy IIIII)' ht• 

M:l\'1'11 •I rah' nl dt•\t'l'llf ha.~t·d 011 tlw I(IHll' \lopt• anJ(I1• and the• approat'h 'llf'Ninf tlw 
Ollll'f!lh II till' ·llft'fllft "ol..\t'TVI'IItn dc•vulh' ,,lmvt· or ht•lnw tlw )Ill Hit• ,)opt•, IIU' Jlilut h 
!I(Jv•·u tht• tunuunl nl tlt•vJntion and ,t,kr•tlto adJn't luo; tall- of dr·~c·t·nllo 1d11111 to tht• l(hdt• 
,Jopt: Hun,.,;t• I rom lout'hduwn "' lo(l\'1'11 ut It'll.~! •me~· t•ac·h mtlt•. ll1111 :un·r.1tf I\ oh•u·rvl'tl!n 
pron·•·d outsult· ut spt:•t·lt:lt·d "''h·h· tmu• hmih 111 •uuuuth ~tudlu' l'lt•vtlftnn tlud t·nntlmunlo( 
lo "l""rHit' nut .. ult· thf'"'' pn•st·Jclwd limit!\, tlu· plio! wall ht· chu•dt•d to t'hmh to 11 

spt•t 1tird H.lhhnlc· 11ml tu Hy 11 "l"'"'t:lt•d t'tJUfH' II lw '' m1l ml\ IJ(IIIIIIJ( J,y VJ!UIIIifl•frn·uc·•· 
tu till' "'HiH.l't' NavJJ(alwnal J(llhhuwt' 111 .u.imuth 1111d t•lt'VIlllt!H 1" provult•tllo tlw 
pilut unttl tlw ;uwmft pa.\St"!li ovrr tht' appmud• rnd of tht• runw11y, at whkh pnint hr 1!'1 
at.lviu·J of any dt•vlatluu frurn tlw runway t•t•nh·r IIIII' ,mel dirt't·h"d to tukt• uvc·r Vl!'lllally 
and t'Omplrte ht!l lumhnJ(. 

~-~-V_R__y_~_H,.bA~_Ci':_A.fl!J:!O~.~:~I -A survrdlctllt't' upproad1 "unc in wlm·h tlw 
L"tmtroller providf"K navigational ~uidance 111 a:nruuth unly Tht• p1l•1t i~ lurnidlt'd with 
headin~!l to fty to aliJ(n hh airt·raft wtth tlw t'·xh·ndt•d cr·ntt-r lint' of tht• l11ndinf.( nmway, hut 
sinL-e- the radar ~nlurmatiou un·d lnr ~mrvt•tllllm't' approal·h 1!'1 l'on~iderahly lt-!1~ pred!lt' than 
that u~ed for a prc•t'l!\1011 apprnadt tht· at~·ilfat·y ot till' approdt·h will uot ht• Its R;rt'at and 

hil(hN weather mi01munu will apply. (;utdancc- in rleovation is not pouiblt>, hut the pilot: 
wtll he givt'n a point Rl whit·h to lltarl a ralt• of dru't'nt hut>d on a drllimhlr R;1tdr llnRif' and 
lht• !lrwed of thr uirt·raft em•cerned In addition, thr pilot will hr advi'irtl of ius dillhliiL'f" from 
tht' t•rui nf thr runw11y t•;u·h nnlr of f;naltt.ntl t'Oill'tlrTf'ntly what thf' ft'L'OilUilt"rtdrd altitndf' 
(mt•an "t'K lt·vrl) 1~ tt.l t'llt'h milt·, t'~t:n•pt th11t nn alhtudro wtll bt• spt•t.·tfl.etl for thro point mtt• 
nulf• trum thl· r•ml nf tht· runw.ay A illlnt '""l-' hr' )(uidf'd to all\< nmw11y having an 11pproved 
\llr\'t'lllam·t• apprmwh NctviJ(uhnna.l auulttm't' 1~ fll'\l\'tdf'd tn tht" ptl•lt unhl thr ll.ln.·raft 
rt>ctcht·~ K pnint mw nlllt' fnnn tht• appTIItll'h end of tht• nmwct\· At that pnint, ht' 111(iv~n hh 
dhtKIH't' from tlw runWIA)' anti thrrdt•tl h1 t'~f"t·ult• a 1111\!!t'd apprn1u·h if ht• dnr~ ht•t ha."r 
tlw runwllv iu \ll(ht at l11ndcnl( mtntnHIIll\ 

H~td,u "I'JlnHI\ lu·\ will t~ J(l\'1'11 upcm rt·tpu•t~t Mnd m.1v ht· \IIIQ{t"~lt·t1 tu piluh uf ain·raft in 
dt~fr''"' '" to t'\JH'IIitr tuatfk At"O.'t•ptan•·t· ol ,, pn·•·t .. hlll ''' .. nrvrlllant·r ~t.ppnlal'h h\<· ll 
pdot tlnf'~ not Wlli\'t' tlu· t•n·~t'Tihc·•l wrathc•r lllllltlllllm" lur tht· lt.lfl"lrt nr fnr fht• p•rtkul~tr 

.lln·mh upt•nahn cuHt'!'rlll'el Tlu• clt•t•hlon to mnkt• .1 nular t~mtrnllrcl U.\)l'nlMt'h whrn thto 
rt•pu'rftocl wc·~ttlwr ·~ lorlow tlw I'Sfllhli .. lwd nun\IHIIHh n·,h w1th tlu· pilot 

l'rt•t'l"''''l .&111l ''''vt'lll•ut•·•• ''I'I'Tcuu·h 111111111ltlm" out· t•uhl1~hc••l till AI. (.\Jl\)1'\»tt•h l~ndin)l) 
ch,uh 

F.\,, nuhu f~&dlittr.~ art' lhtt•cl in thr RAI>AH Srl'tinn uf tl1r Airnut.~~'s C1Udt", <tml 
<IJM'ndt• on o1 t'tmhnunus luuth 

RAJ>AH A)\!{1\'AI,. AND pt:PAHTl1J\E <c_:ON_TROI.~RatLu 1!! utilind by ("f'rtaln rad.r 
I'IJIIlppt•d fw.:tlctlr~ tu t'>~Utrul tht• fliM;hl p11th'f uf ;uril.·inJ( nr dt-parth'K JFR alrnaft for 
thr JHlrpo!!t' of t•apt·rhtlu~ot 1)11' Hnw nf tn1Hk. Airt·raft nperatinJ& on lfo"R 8i~eht plan• will 
lw .Jfurtlt•cltl miuunnm uf tlin·1· milt•" hur11nutal li«"JNATIIticm unlf'~!l ~tamhtnt non·radar 
Vt'rtll':.t.l, llltrr11l or lonJ(ttuchnlll "I'Pillctfinn e;oJtl!lt!i. Thill :~hnuld not lw l~)nfusll'd wUh 
(;(:A wludl 1\ llll lll~frii!UI'Ilf IIIJIITUMt'h ltld 

Fig. 3-18-Excerpt-For Training Purposes Only 
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In Radio Navigation, a number of different charts are in use. In general, there are two sources for 
these charts-Jeppesen & Co. and the United States Coast & Geodetic Survey. The charts referenced 
in this program are those produced by Jeppesen & Co. These are the Standard Instrument Departure 
Charts (SID's); Low and High Altitude Enroute Charts; Low and High Altitude Area Charts; Approach 
Charts and the Low Altitude flight Planning Chart. In the Enroute Chart series, only the Low Altitude 
Enroute Charts will be discussed. The Low Altitude Area Chart will also be discussed. Samples of charts 
referred to in this section are contained in the pocket in the back of this course. Remove these charts 
and refer to them as you study this section. 

Standard Instrument Departure Charts (SID's) 
The Standard Instrument Departure Chart (SID) is prepared for certain airports that have Stand­

ard Instrument Departure Routes. The SID for a particular field will include the magnetic bearings, 
distances, altitude and special instructions to be followed in a specific departure. A SID is included in 
the pocket in the back of this course. 

Low Altitude Enroute Chart 
Jeppesen Avigation Low Altitude Enroute Charts cover the United States in thirty-two (32) charts. .. 

These charts show low frequency airways, L/MF Ranges, VOR Stations, Victor Airways, minimum alti­
tudes, some commercial broadcasting stations and associated radio navigation information. Topographic 
and cultural features in general are not shown. The communication tabulation on the chart lists ground 
communication frequencies at stations shown on the chart. Air Route Traffic Control Centers are listed 
along with the contact frequency. The Low Altitude Chart covers the area from the surface up to but not 
including 18,000 feet MSL. 

High Altitude Enroute Charts 
The High Altitude Enroute Charts cover the altitude range from 18,000 feet MSL up to and in­

cluding flight level 450. There are four High Altitude charts which cover the United States. T,1e High 
Altitude Route Structure is composed of a system of Jet Routes which are based on VOR, VOR-DME 
and VORTAC facilities. 

Area Charts 
Area Charts are Terminal Area Charts and are identified by the name of the major city of the area 

they cover. 
They include all information contained on Avigation Charts (Enroute) for the area and holding 

areas, obstructions above 1,000 feet, direct routes, every known arrival and departure route including 
SID's, communications, VHF and UHF, a1rports, intersections, reporting points, radio facilities, con­
trolled airspace, orientation features, rest~icted airspace and holding entry diagrams. 

Approach Charts 
The Approach Charts contain instrument let-down procedures designed to enable pilots to follow, 

by radio navigation, a safe procedure for descent to a minimum flight altitude over an airport and, if 
visual contact with the ground is not established, to make a safe missed approach maneuver. The charts 
are identified by the name of the city concerned in the upJ)er right hand corner; immediately below this 
is the specific field and below this the type of procedure. The charts include appropriate frequencies 
and approach diagrams. Approach Charts are discussed in more detail in the Radio Navigation Section. 

Jeppesen Enroute Planning Chart 
The Low Altitude Flight Planning Chart is designed for pre-flight planning primarily ofii<~R flights. 

All Victor Airways may not be represented, due to the limited space available. The primary purpo~ is to 
~----~--~~-------r ________________________________ ._ _______________________ ~ 
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provide planning data based on the FAA Preferred Route Structure, supplemented by airways to maJor 
terminals. In general, the chart is designed to serve the following VFR and IFR pre-planning purposes: 

a. Over-all "Trip Planning" information such as mileages, possible service, business stops and esti­
mated flight time, etc. 

b. Orientation of desired "direct" and "off-airways" routes where such routes are to be plotted on 
"adjoining" Jepco Avigation Enroute Charts. 

c. Determination of major FAA Low altitude "Preferred Routes" for IFR Flight Plans. 
d. Sample Flight Plan. 
e. Recommended Position Reporting Procedures. 
f. Other important information for pilots. 

Other Charts Used In Radio Navigation 
The Sectional Chart, the World Aeronautical Charts, Local Aeronautical Charts and Aeronautical 

Planning Charts may also be used in Radio Navigation. 

FOPS· 789 

a. Each Sectional Chart shows a part of the United States and is identified by the name of a principal 
city or prominent geographical feature. The Scale of these charts is 1:500,000 or about 8 miles to 
the inch. The Sectional Chart shows fairly complete detail and is commonly used for pilotage. 

b. World Aeronautical Charts (WAC's) are smaller in scale than Sectional Cha"1;s-1:1,000,000 
(about 16 miles to the inch) and omit much detail. WAC charts are usually used by relatively 
fast planes on longer trips. They are identified by number. 

c. Local Aeronatical Charts are large scale charts which show many details of highly congested 
areas. The scale is 1:250,000 or about four miles to the inch and each chart is identified by the ...) 
name of a city such as Chicago-Local. 

d. Aeronautical Planning Charts are usually used for planning long flights, rather than actual 
navigation. The scale on a Planning Chart is 1:5,000,000 or about 80 miles to one inch . 

. On the Jeppesen Low Altitude Enroute Chart, Sample Segment, 
Figure 3-19, Arrow 8, points to a circle. The symbol indicates a 
radar beacon. The code of the beacon shown in the box is 

. The shaded area, Arrow 38, with the number 26 indicates the 
limit of coverage of an overlapping chart. The overlapping chart 
is number ----· 
----------~--------------------------

Arrow 19 points to V -888. On Low Altitude Enroute Charts V -800 
series routes are the Preferred Routes. The 800 series airways 
overlay existing airways and are shown by a shaded arrow 
showing the direction of use. The direction of use for V -888 is 

The V -800 series airways are ------~ _______ _ 

Arrow 1 points to a VOR Station. In the center of the compass 
rose is a solid colored triangle indicating the station is a 

reporting point. 
------------------------------- - ---------- ·-

The compass rose is orientated to North. 
--------------------- ··--- ·-· 

Arrow 11 points to a box enclosing the VOR Station inf(,rmHtion. 
The name of the VOR radio is Durward, the frequency iH 
me and the station identifier is _ _ 
--------~---- --~- -· ····--. 

X-1-2-1 

26 

west 

Preferred 
Routes 

compu/.cmry 

mnJ< rwl ic 
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-------------·----·-------------------------·- -----------------

A box is used to denote an airway navigation facility. The heavy 
line along the bottom and right side indicates that the facility has 
complete FSS standard frequencies. A box without.the heavy line 
indicates that limited __ are available. 

A geographic location name differing from the facility name is 
shown in tht• bottom box line when needed as a reference to 
instrument approach charts. The instrument approach associated 
with Durward is listed under . ________ . ____ _ .. 

116.3 
DRW 

frequencit•s 

. -···· ·---------- --------····--------- ·---------·-· --- ----------------

Arrow 9 points to the symbol used for Commercial Radio Broad­
cast Stations. WILD is an Armed Forces Radio Station that trans-
mits on _________________ . 

The Broadcast Station West of WILD transmits on 1270 kc and 
the call letters are _____________ . _. 
---· --------- . ---------·-···· ---·-····------------

.The space between the two white lines, Arrow 17, is an uncon­
trolled air route. This is also used to show uncontrolled Advisory 
Routes which are given a number. For uncontrolled Advisory 
Routes, an ADR will precede the route ___ . . _ _ 

Arrow 43 points to the dashed line and the name of an Area 
Chart. The Area Chart may give navigational aids, reporting 
points, etc., which may exist for terminal operations that arP 
not shown on the Enroute ____ ... 

Jimtown 

850kc 

-------------

WKXX 

number 

----------- -- .. - -------------
The coverage of an Area Chart which may give additional 
navigation information is contained within the ·c·------ ______ _ 

line enclosing the area. 
-------------------------------------
Arrow 11 points to the box for Hayfield. The heavy line on the box 
indicates that Hayfield has complete FSS standard ___ ---------· 
-----------------------------------------
When a low frequency radio serves the same airport, the fre­
quency and identifier are contained in the same box with VOR. 
The frequency of Hayfield low frequency radio is kc 
and the identifier is __ _ _ ·---· 

Chart 

dashed 

---------------

frequencies 

---- ·---------····-···---- ··-- ------·------- -·---·-···r·------- -· - ---·---·· --·-···-·· 

An arrow points from the box to the facility to which it applies. 
The location of Hayfield Low Frequency Range is shown with a 
solid colored triangle indicating that it is a___ _ ___ _ 
reporting point . 

. Hayfield VOR is also a compulsory reporting point shown by a 
solid color --· 

263 
HF 

compulsory 

------------------------------- ---------- -- -----------

. Around the VOR triangle is a scalloped edged circle, Arrow 4; 
this is the symbol for TACAN. At the top of the Hayfield box, the 
TACAN information is given. The TACAN channel is number 

triangle 

-~ 
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. When the TACAN symbol circles the VOR symbol, the two are 
co-located. This provides both azimuth and _____ --------- 25 
information. I 

~-,_ 

. Arrow 20 points to a # 
::~-. 
:~ .. - ~ 
/!··:· distance point. -~i 
~~r. 

. Arrow 7 points to a radio communications box that is associated 
~- ·~ 
.J•i 

compulsory ~.;; 

with an airway for communications. The box indicates a full --t~ it•' reporting .. 
compliment of for communications. -~{ .., .. 

,t: .. 
. The symbol indicated by Arrow 33 is an airport without a control '.:'•J yl~·· tower but with an FSS Station for airport advisory service. When :!I 
the name of an airport is the same as the radio facility, only the 

., ' frequencies '\.. 
elevation is given. The elevation of Clover Airport is '"' ;if 

.f{ .... 
. When an airway continues on another chart, the name of the next ~\ 

·.• 
facility is given if the airway does no;; '•en\.&. :; the airway does ~' . 

1· .. 
bend, the name of the intersection is given. The next facility at )·· not given 
Arrow 39 is York, the identifier is given on the airway as YOK ~~~ 

~~~ 
and the frequency is me. : 

~:- ·_ 

. Arrow 28 indicates the Control Zone for Airport . tr: 116.4 
.. ;,• 

. The series of dotted circles, Arrow 3, is the symbol for a non- l'~ • Clouer 
directional radio beacon. The name of the beacon is 

The information for Goldie Radio is no·~ enclosed in a box because 
it is not used in conjunction with an airway for communications .. Goldie 
or for airway 

,, 
£f . 

. Instrument Approach Charts involving Goldie Radio, Arrow 13, 1 nauigation will be listed under ' 
-----· ---- -~ 

. Arrow 11 points to Hazelton radio. The "W" at the top of the box 
indicates that the station has no voice transmission capability 
on the Navigational Aid Frequency (114.4 me). The absence of Siluer Beach 
a heavy line on the box indicates that Hazelton has very limited 
FSS available for communications . 

. Arrow 25 points to the division of the Air Route Traffic Control 
·Areas. The dotted line shows the division of the Control Centers; frequencies 
the names are given on either side. Pittston is the control center 
on the South and on the North. . 

. Arrow 15 points to an alternate airway. This one is the alternate Denton 
to 

--
. Arrow 21 points to Tallboy, the name of the airway reporting 
point. MRA stands for Minimum Reception Altitude. The MRA V-60 
at Tallboy is--------~~ _____ feet . 

. ~------~--- --- --- --- ------------------------------ ---- ---- . --- ----~--- ---- .... -~--------·-------

. Tallboy is a _ - ----- reporting point. 7.000 
---------- --- ·----- -- --

FOf'S· 7at 



DIRECTED STUDY PROGRAM 
PAGE: 3-28 

US FAA EXAMINATION GUIDE DATE: 1 June, 1966 

REF: 2000- l 
1--

Arrow 18 points to 5,000 4,000 T. 5,000 feet is the minimum en-
route altitude for the airway. The suffix of "T" on 4,000 indicates 
that 4,000 feet is the minimum altitude for obstruction (terrain) non-compulsory 
clearances. 7,000 6,000 T on an airway would mean that 7,000 
feet is the minimum altitude for 
and 6,000 feet is the minimum for clearance. 

Arrow 24 points to the frequency and identifier of the station that enroute flight 
locates Tallboy. If the station is off the chart, this information is obstruction 
indicated with a thin-lined arrow. The minimum reception alti- (terrain) 
tude for RPQ at Tallboy is feet. 

Arrow 22 points to the symbol for a VOR change-over point. 
When tracking from Hazelton on V -60, at the changeover point, 7,000 
the frequency would be changed from Hazelton radio to 

radio. 

The changeover point is the point at which the optimum VOR 
signal can be received from the next radio. South of Tallboy on Hayfield 
V -60, the optimum signal comes from Hayfield, North of Tallboy 
from 

The 5 between Tallboy and Mead is the distance between the two 
reporting points. Mead is a reporting Hazelton 
point. 

The position of an airplane at Mead is determined from compulsory 
radio. 

Mead is on the degree radial of Durward. Durward 

. The distance between Durward radio and Mead is 
nautical miles . 

124 

. The mileage between each reporting point, compulsory or non-
compulsory, is given. The total airway mileag-e between two 
radios is given in a six-sided box. The 33 in the box between Mead 21 
and Hayfield is the total distance between Hayfield and 
-------- -~·--·--- - ·--- . 
-----~---------------- - ·----- ---· ----------------- ------- --- -------- --- ---------------
. The total airway distance between Hazelton and Durward is Hazelton 

nautical miles . 

. At the Mead reporting point, the airway is broken by two short 
·lines, this indicates a change in the minimum enroute altitude. 

27 
Flying to Hayfield from Hazelton, the MEA changes at Mead from 
5,000 feet to feet . 

. The minimum obstruction clearance changes at Mead from 4,000 
8,000 feet to feet. 

------ --- -- ---- ----~ --------
. The obstruction clearance within the airway airspace provides 
for 1,000 feet clearance in normal terrain areas and 2,000 feet 
in mountainous area..<;. If 6,000 T is published along an airway, :/,000 
then the height of the highest obstruction in mountainous terrain 
is ___________ feet. 

---------~-----~-- ----------- ------------------------- ------ ---------------- ------------ ------------
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I. When the obstruction clearance altitude is less than MEA, that 
altitude can be safely used within 25 miles of a VOR station. 
Assuming normal terrain around Hayfield, an altitude of 3,000 
feet will give a clearance of __________________ feet along the 
airway and within __ ___ __ _ ________ miles of Hayfield VOR. 

--- ... 

-----·-------~---- ---------- - --------~--------------\·:. 
. Between Hazelton and Durward, the MEA is 8800 feet. 8800 feet 
is also the minimum _________ _____ clearance altitude. 

. When only one figure is published for an airway, this is both MEA 
and minimum clearance altitude. The MEA, or Minimum En­
route Altitude, between Durward and Dove is feet. 

.Along V-151 and within 25 miles of Durward radio, the minimum 
obstruction clearance altitude is 2,900 feet, a clearance of 
________ feet in normal terrain and _______ _ 
feet in mountainous terrain. 
----------------·------- ----------- ----------
. Arrow 42 points to a solid circle with the number "one" inside. 
This symbol indicates that information pertinent to its location is 
contained on the chart where there is room for it to be printed. In 
a box below the symbol is the information that applies. The box is 
marked with the same symbol and applies to ___ _ 
--------------
Arrow 37 points to a hashed marked line. This line outlines areas 
of flight. 
--------------·----------- ---- --. 
The altitudes of control for restricted flight areas are contained 
in a box under the area identification. The altitude of control for 
R-6002 is between and feet. 

The controlling agency for areas of restricted flight is listed below 
the affected altitudes. The controlling agency for R-6002 1s 
----------------- - ----------------
-------------------~------ --------------------------- --

Arrow 6 points to a Fan Marker. The Fan Marker is combined 
with a Beacon (NDBl. 

The navigation information for the NDB is indicated by an arrow. 
The name, diHtance from facility, frequency and identifier are 
given. The distance from the facility is mi IPs. 

The frequency and identifier for the NDB is_ 

----------- -----------------. _____ .... ·----· 
Fan Markers identify themseives in Morse Code. In a CLOCK­
WISE direction. A Fan Marker on the first leg to the right of 360° 
will identify with one dash, the second leg will identify with 
_________ dashes. 

The dash identification is flashed on the marker beacon light on 
the cockpit instrument panel. A code of four dashes flashing on 
the beacon would indicate that the airplane is over a Fan Marker 
on the --~~----- leg. 

' 

~ ... 

. ·. 
. 

I. 
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4,000 

1,000 
25 

obstruction 

2,900 

1,000 
2.000 

I 

------·-------
R-6002 

restricted 

1,000 
17,000 

Hayfield 
Tower 

Non-directional 

9 

317kc WHT 

two 

---------------------- ------------·. --- ----- -- -------------------------
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Arrow 5 points to the ILS leg; Arrow 12 to the ILS information fourth box. The inbound heading of the ILS course is _________ . 
-- ---- ---

The frequency of the ILS is ______ _ and the identi- 230° 
fier is I ----· 

The low frequency outer marker (LOM) is identified by _____ 110.5 me 
and the frequency is IHYF 

Arrow 36 points to the magnetic variation value. These values HY 
are marked at the top and bottom of the chart only. The magnetic 254 kc 
variation marked at the top of the chart is 

13° E 

FOP5·789 
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Many m~w and improved types of direction finding and navigational equipment have been intro­
duced in the last few years. However, the radio compass still remains a basic and necessary item of 
equipment for radio navigation. 

The radio compass will receive any frequency within a range of 100 to 1750 kc. This frequency 
range includes non-directional beacons, low frequency ranges, and most commercial broadcast stations. 
The radio compass can be used for automatic direction finding (ADF), manual direction finding (MDF) 
or simply as a low frequency receiver. 

Basic Equipment 
The basic equipment includes a low fre­

quency receiver, a loop antenna, a bearing 
indicator and a cockpit control box. The control 
box differs with the type of installation, however, 
most units incorporate the following controls 
(Figure 5-1). 

The tuning control may be either of the 
"coffee grinder" type or may incorporate knobs 
for the purpose of selecting individual digits 
of the desired frequency. The latter type 1s 
illustrated in Figure 5-1. 

A tuning meter is utilized to aid in accurate 

GAIN BFO TUNING METER 

FREQ-KC 

LOOP 0 0 

t~)' 
FIK. 5·1 -Radio Compass Control Box 

tuning of the radio. A full right deflection of the tuning needle indicates the most accurate tuning. 
The function switch is a four position switch which controls the manner in which the radio compass 

will be used. When the function switch is in the OFF position, the set is inoperative. Turning the switch 
to the ADF position, makes possible the use of the sensing and loop antennas. Under this condition 
the bearing indicator in the cockpit will automatically point to the station selected. The ANT (an:enna) 
position provides only for the use of the sensing antenna, and is selected when the radio compass is 
used only as a radio receiver. The LOOP position provides only for the use of the loop antenna. In this 
case the loop and bearing indicator are operated manually by the use of the L-R switch. The LOOP 
position is used when manual direction finding (MDF) operations are desired. 

------------------------------------------------~-------------------

The radio compass is used for radio direction finding and as a 
standby recei vcr for _ _ 

It receives frequencies in the range of 100 kc to _ kc. 
------------ -----

This frequency band includes low frequency ranges, non-direc­
tional beacons and most broadcast 
stations. 

After tuning a station utilizing the tuning meter, make sure 
the station is positively ___________ _ 
----------------------------

The tuning meter is used to aid in accurate tuning by obtaining 
a full deflection of the __________ _ 

.c·ommunications 

.... ; 1750 

commercial 

identified 
--------------------------------------------------------

FOPS·789 
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The function switch on the control panel has positions of OFF, 
ADF, ANT, and _ ~ ~~----~--~-- --~--~-· 

To operate the radio compass, the function switch must be in any 
desired position except __ _ _ _ _ _ _ _ _ ___ _ 

------~-- ------ -------~-------- --- ----------------· 

Both the sense and loop antennas are used when the function 
switch is in the ___ __ position. 

The function switch has positions of LOOP, OFF, ______ _ 
and ANT. 
~---~-------------- ------~~-·---· -- ~----· --~---------- ·----- --~ 

The loop antenna is used for manual direction finding (MDF) 
when the function switch is in the~ position. 

--------------
The sense antenna, with the function switch in ______ _ 
position, is used to receive ___ _ 

If the LOOP position is selected for manual direction finding 
(MDF), the loop must be rotated manually by use of the 
----------- switch. 

The L-R (left-right) switch controls the loop 
antenna and the bearing indicator when the 
function switch is set to LOOP. 

A volume control or gain knob regulates the 
audio volume level in the headset or speaker. 

Turning the BFO switch to ON energizes a 
beat frequency oscillator in the ANT and LOOP 
positions. This modulates the carrier wave and 
gives it a steady hum for use in MDF operations. 
The Bearing Indicator 

The panel instrument most often used for 
ADF operations in transport airplanes is the 
radio magnetic indicator (RMil illustrated in 
Figure 5-2. The single bar needle (#1 needle) in 

PAU.E: 5 - 2 

DATI<:: 1 June, 1966 

HEF: 2000 - l. 

needle 

LOOP 

OFF 

ADF 

ADF 

LOOP 

ANT 
communications 

L-R 

Bearing 
Indicator 

the RMI is generally used for ADF (or MDF) and Fig. 5-2-Radio Magnetic Indicator 

will be referred to here as the bearing indicator. The double bar needle is generally used for the VOR 
orVORTAC. 

The RMI utilizes a rotating compass card which always indicates the magnetic heading of the 
airplane under the index at the top of the dial. When the function switch is set to ADF, the #1 needle 
will indicate the magnetic bearing to the station to which the radio is tum•d. 

FOPS-789 

The loop antenna and bearing i ndicat!1r are both controiiPd by 
the L-R (left-right) switch when the function Kwitch iK in 

_______ --· position. 
----~---~-------
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The radio compass may be used for automatic direction finding 
when the function switch is in position. 

The "beat frequency oscillator'' modulates the carrier wave to a 
steady "hum" for use with (ADF) (MDF) ________ _ 

The radio magnetic indicator has (one) (two) _____ _ 
bearing indicators. 

The RMI is linked to the flux gate compass so that the compass 
card always indicates the magnetic 
at the top index. 

The single bar needle of the RMI indicates radio _______ _ 
when ADF or LOOP functions are used. 

The heavy double bar needle of the RMI is generally associated 
with the _________ _ 

The Loop Antenna 

Maximum 
Signal 

...:."···. 

~:-

'1, ~ 
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LOOP 

ADF 

MDF 

two 

heading 

bearings 

VOR 
(VORTAC) 

Minimum 
Signal 

The direction finding function of the radio 
compass is principally dependent on the char­
acteristics of the loop antenna. As seen in Figure 
5-3, the loop provides maximum signal reception 
when it is parallel to the direction of radio wave 
travel. When the loop is rotated from this posi­
tion, the strength of the signals gradually 
decreases until the plane of the loop is perpen­
dicular to the signal direction. With the loop in 
this position, the signal strength is at a minimum. 

Fig. 5-3- Loop Antenna Signal Reception 

The loop antenna exhibits these reception characteristics because the input to the receiver from the 
loop antenna is the resultant of the opposing voltages in opposite halves of the loop. When the plane 
of the loop is parallel to the station, one half of the loop receives the signal first and creates an impulse 
which is relayed to the receiver. However, when the plane of the loop is perpendicular to the station, 
the signal reaches both halves of the loop at the same instant. In this case, the opposing voltages result 
in a net induced voltage to the receiver of zero or near zero. Thus the strength of the signals heard 
in the headset is at a minimum. This lets the pilot know the loop antenna is in the null or minimum 
signal position. 

FOPS-789 

As shown in Figure 5-3, the loop antenna receives the minimum 
signal when it is (paralle!J (perpendicular) 
to the direction of radio wave travel. 

The loop antenna i:'l manually rotal<"d by Uw 
switch. perpt•ndicular 

------~------~------------------------------~ 
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The loop antenna, when parallel to the direction of radio wave 
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travel, provides the (maximum) (minimum) . L-R 
signal. 

---------------- ----- ---------------------------- .. ~--------------
The single bar needle of the RMI is rotated along with the loop 

' antenna when the function switch is in the ________________ _ 
position. 

When the loop antenna is in the minimum signal position, this 
is known as the N _________ position. 

When the loop antenna is in the null position, the bearing indi­
cator is pointing to the station tuned. 

When the function switch is set to the ADF position, the loop is automatically rotated to the null, 
thus causing the ADF needle to automatically point to the station. However, when the ADF function 
is not used or is inoperative, the loop must be operated manually by turning the spring loaded L-R 
switch. When the null is located, the pilot is sure that the loop is perpendicular to the station, but 
the direction to the station may be either of two directions which are 180° apart. This ambiguity can ....) 
be easily solved by positioning the airplane so that the null (or bearing indicator) is at the wing tip 
position. When this is accomplished, a straight course should be flown and the bearing indicator ob-
served. If the station is to the left, the null moves behind the left wing. If the station is on the right, 
the null will move behind the right wing. Navigation utilizing MDF (sometimes called aural null) 
is generally considered to be an alternate method of navigation. MDF is normally not used unless otht;'r 
means of navigation are not operational. General procedures incident to MDF navigation are the same 
as in ADF navigation. However, the direction to the station must be located aurally as well as visually 
which presents problems to the busy pilot. 

The ADF bearing indicator will automatically point to the station 
when the function switch IS in the _ __ _ _ _ __ _ _ _ __ 
position. 

When the function switch is in LOOP position, the loop antenna 
and ADF hearing indicator must be rotated to get a null in order 
that the indicator will point to the __________ _ __ __ -·-··· 
-----------·-------- -------·------ -------------------------- ------------·--

In the MDF function (LOOP), the bearing indicator may be 
aligned with the station but may indicate ---------­
degrees from the station. 

ADF 
: .. 

station 

------------------------------- :,;-----------
This is known as ambiguity and is solved by flying in a straight 
line, perpendicular to the station, and noting which end of the 
bearing indicator moves to the ___________ _ 

If the bearing indicator moves behind the right wing position, the 
station is to the ___________ _ 

~~~ 
180 

rear 



DIRECTED STUDY PROGRAM 
USFAA EXAMINATION GUIDE _ 

The .station is to the left if the bearing indicator moves aft of 
the wing position. 

Homing with ADF 
After tuning the radio compass and placing 

the function switch in the ADF position, the ADF 
needle will point to the tuned station. Homing to 
a station consists only of keeping the nose of the 
airplane oriented to the station. Homing, how­
ever, is generally considered poor pilot technique 
since any cross wind will displace the airplane 
from the shortest route to the station. The curved 
track made by a homing airplane in a cross wind 
is illustrated in Figure 5-4. 

Station 
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DATE: 1 June, 1966 
REF: 2000 -·1 

it 
right 

left 

Fla. 5-4- ADF Homlna 

' ,, :. 

~ Homing to a station is accomplished by maintaining a ""· 
---------- toward the station. ~;~ 
--------------------------------~~-----------

Homing by means of ADF is accomplished by keeping the airplane ~ 
heading coinciding with the ADF ti 

I As illustrated in Figure 5-4, homing by ADF with a cross wind 
will cause the airplane to follow a __________ _ 
path to the station. 

With a strong cross wind, ADF homing will require a <longerJ 
(shorter) _ _ route to the station. 

heading 

bearing 
indicator 
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Tracking is usually more expeditious since this method corrects for existing cross wind conditions. 
To track inbound to the station, first turn the airplane to position the desired course and the bearing 
indicator under the top index of the RMI. This heading should be maintained until the bearing indicator 
registers a deflection from the desired course. Relative movement of the bearing indicator is evidence 
of a cross wind for which the heading must be corrected. When a definite deflection is noted, a corrective 
turn should be made in the direction the bearing indicator is moving. If the bearing indicator is moving 
to the right, the corrective turn will be to the right; if the bearing indicator is moving to the left, the 
corrective turn will be to the left. The angle of interception must always be greater than the number 
of degrees drifted in order to reintercept the desired course. 

The magnitude of the corrective turn depends on the distance from the station, true airspeed, 
existing wind and how quickly it is desired to return to the desired course. When the airplane is a 
great distance from the station, large angles of interception may be used to return to course rapidly. 
When close to the station, small angles of interception should be used to prevent overshooting. 

A rapid rate of departure from the track, at 50 miles from the station, indicates a strong cross 
wind. The same rate of departure will occur with only half the wind at approximately 25 miles from 
the station. The faster the airplane speed, the less the relative effect of the wind. When the airplane 
is moving fast; the wind will not have as long to act on the airplane while it is covering a given distance. 

The airplane is back on course when the desired course and bearing indicator are located under 
the top index. However, the desired course will not be maintained unless an "in to the wind" heading 
correction is made. The amount of wind correction applied depends on the cross wind condition. If, 
after the wind correction has been applied, the bearing indicator moves away from the index, the 
correction is too J.,rreat. If the bearing indicator moves toward the index, the correction is too small. 

FOPS-789 

Tracking is ordinarily preferred to homing because in tracking, 
correction is made for the _ --~~------- _ _ ____ __ effect. 

----------------------------------------------------
In using ADF for tracking inbound, first turn the airplane to 
coincide with the bearing -----~~~----- and the 
desired course on the RMI card. 

In the above procedure, the bearing indicator will be positioned 
at the top __________________ _ 

---------------------- -------------~ --------------- --

The airplane should be turned so the desired course will be indi­
cated by the rotatable compass card m the radio magnetic 

In the foregoing procedure, so long as the bearing indicator 
remains stationary, the airplane Is making good the desired 

---------------------- ----------------------------------·-

If the bearing indicator is moving to the left or right, this denotes 
that there is a cross -----------~~-

If the bearing indicator moves to the right, the correct procedure 
is to make a small wind correction to the ________ . 
-~--~-~~---------- ------ ----~------------ --------------
A small wind correction to the left is made if the bearing indi-
cator moves to the _____ _ 

--------------------------------------- -- -------- ----

If the airplane drifts off course, the angle of interception to return 
to the course must be (smaller) (greater)~~~--~~---­
than the number of degrees drifted off course. 

~---------------

wind 

indicator 

---- ------------------

index 

indicator 

track 

wind 

·--------------'----

left 
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When an airplane is distant from the station, (smaller) (larger) 
___________________ angles of interception may be used to 

get back on course sooner. 
·, \ 

'r . ,· 
------·-~------ ---------,,\? 

When close to the station small angles of interception should be \~·.;; 

PAGE: 5 - 7 

DATE: 1 June, 1966 

REF: 2000- l 

greater 

larger used to prevent ___ _ i~ \ 
---------------..-'t----------

ii~; The rate of departure of the airplane from the track, denoted by 
slow or fast movement of the bearing indicator, denotes a weak or 
strong cross ______ _ 

~·~·~ 
,·.~ 

overshooting 

~-~! 
--------------~0~~-----------

A rapid rate of departure, indicated by a fast moving bearing ?r~ 
indicator, denotes a (weak) (strong) cross \f-\ 

wind. 'f~ 
wind 

---------------------------~-,;~'i-' ----------

The faster the speed of the airplane, the less the relative effect of 
~ .... 
!~ :,.-

strong the t:::! _____________________________ ;.'{\}.--. ----------
After making a wind correction and the airplane is back on 
course, the angle (degrees) of wind correction is indicated by 
the angle between the bearing indicator and airplane 

.:'··:· 

wind 

---------------------------- -------------
heading 

If the bearing indicator moves away from the top index, the wind ·. ·. 
correction is too (small) (great) ---------- "" ., _____________________________ .;-_. _________ _ 
If the bearing indicator moves toward the index, the wind 

great 
----------has been too small. 

Tracking in a Cross Wind 
Figure 5-5 illustrates the recommended 

method for tracking in a cross wind. 
(1) Position 1 shows an airplane on a course of 

oo to the station. 
(2) Position 2 shows the heading is still 0°, how­

ever, the bearing indicator is drifting b the 
left, indicating a cross wind from the left. 

(3) To return to the desired course, the airplane 
must be turned toward the bearing indicator 
but beyond the course indicated by the bear­
ing indicator. Position 3 shows the proper 
method of applying the wind correction. 
Since the bearing indicator shows a course 
of 355° to the station, the heading is altered to 
350° to put the airplane on an interception 
course. 

(4) Position 4 shows the airplane back on course 
with the bearing indicator showing a course 
of 0° to the station. Noticf.> that the heading is 
355°, indicating that a cross wind correcti'Jn 
of 5° has been applied. 

F':.P<;. 789 

Station 

. d/ 
Wtn / 

0 

I 

I 

I 
I 
I 

correction 

' Poti"tion 1 

Fig. 5-5- ADF Inbound Tracking 
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,'l,'l.c;'J 
~-

In Figure 5-5, position 1, the airplane RMI shows th~ bearing ' 

indicator and compass card aligned with the desired ;>~. 

·---- - - ~ - -~ ~~-· 

. ----·----- ---- ... ------ ---~----~--- t,.-~~ 

The same heading is maintained in position 2, but the airplane 
''•:£ 

4 
- ~"<f 

has drifted off course to the right. With the left cross wind, the ~; . course 
bearing indicator has moved to the i -~ ~ 

--~------~----------·. 4l:' . 
In position 3, the airplane is headed back toward the desired 

~~ .. · ··: 

:t~~~ course. The heading is 0 ~nd the bearing left 
indicator points to 0 

~ -.~·5.~ 

In the above case, position 3, the course interception angle is 
X~ 

350 
0 .:. 355 .. ~:t:'( 

,'~;: 

In Figure 5-5, position 4, the bearing indicator reads 0° denoting 
J 

... 10 that the airplane is back on 
·;, 

?.';. -~-~ 

In position 4, the wind correction is oto --t~ 

the course ... ~ 

., ·. 

.. 5 
;:; t 
;;.).: 

left 

Station Passage 
AB the airplane approaches near the station, a small departure from the desired course will ca\181~ 

a large deviation of the bearing indicator. As the station is passed, the bearing indicator will fluctuate 
from side to side and finally swing around to indicate a bearing of approximately 180° from the course 

i 
of the airplane. Station passage is definitely established by noting the time at which the bearing indi-

! • cator swings through either wing tip position. 

Tracking Outbound 
Tracking outbound is similar to tracking inbound except that the tq.il of the bearing indicator 

is used to establish the airplane on course. After the airplane heading is a<ljusted for wind correction, 
if the tail of the bearing indicator moves toward the top index, the correction is too large. If the indi-
cator moves away from the top index, the correction is too small. 

-f~~* 
Station passage, using ADF, is denoted whEm the bearing indi- ~ ~{~,: 

-~----;p 

cator swings toward the rear past either :_; !· 
position. _.;i 

·'>'-'?. 

AB the station is approached, the 

~1 will swing from side to side before wing tip 
reversing direction. 

On a timed procedure, the timing is started when the bearing 
indicator passes through either .. bearing indicator 
position. 

;~ .. 
:2£ 

When tracking outbound from a station, the pointer end of the 
bearing indicator is in the aft (bottom) half of the RMI and the _.,, wing tip 

' of the pointer is at the top. 
.~ ~ 

I 

I 
FOPS·789 
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The tail of the bearing indicator is used in this case to establish :-:'1! ;.-.. _• .',, tail the airplane on the ' .. 
a:Jt ... 

When the tail of the bearing indicator is used to determine the •;~· 
wind correction, the rule is reversed. H the tail of the indicator :< course moves toward the top index, the wind correction is too (small) I 
(large) 

H the tail of the indicator moves away from the top index, the 
amount of large , ' 

is too small. 

wind correction 

Course Interception 
On some occasions, it may be necessary to intercept a predetermined bearing in order to correctly 

approach the station. Ordinarily, only one turn is necessary to position the airplane on an intercept 
heading. First, notice where the desired course is located on the RMI compass card, then locate the 
position of the bearing indicator. In order to intercept the desired course, it is necessary to turn to 
a heading which is on the other side of the bearing indicator from the desired course. Turn beyond the 
bearing indicator a sufficient number of degrees to give a desirable intercept angle; normalJy this 
is about 30°. When the bearing indicator closely approaches the desired course as indicated on the 
RMI, start a turn so as to roll out on heading and on course. 

~ 
When using ADF to intercept a predetermined course (bearing) ".;·· 

~'I to a station, first locate the airplane in relation to the desired -·~ 

-~:~ 
inbound t,--.:..; rv. 

-":41 
To intercept a predetermined course to the station, a turn must h,. 

~~ 
be made past the bearing indicator a sufficient number of degrees ~·;J;1 course 
to give a desirable angle. ~~;~ 

'>:f,4 
"r.'. -' 

An. angle of interception often used is 
,.:t,~ 

~~ interception degrees. ·;\· 
1,:~ 

After turning toward the course to be intercepted, start another ~1 
turn to roll out on course when the bearing indicator approaches 

i 
30 

the desired 

course -: 

.. 

Figure 5-6 graphically illustrates the method utilized to intercept a predetermined course. Notice 
in position 1 that the airplane heading is 2700 and that the bearing to the station is 290°. Assume that 
the pilot is required to approach the station on a magnetic course of 280°. To accomplish this, the head-
ing is changed in the direction of, but past the bearing indicator by 300. In position 2, notice that the 
bearing indicator still registers 290°, however, the heading has been changed to 320° or aoo put the 
bearing indicator. In position 3, the bearing indicator has altered position to the desired course (280°) 
and the airplane heading has been changed so as to fly inbound on a course of 280o . . 
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-
Position 3 

"•· 1·1-AOF leirlna lnteroeptlen 

. > . :· 

·;g: 
In Figure ft .. &, position 1, the bearing indicator shows that the l~,. 
bearina to the station ifl degrees. ,;;· 

To intercept a predetermined course of 280", the airplane ahould---~·'---------------
be tun~ to the right past 290° to achieve the desired interception r-;~ 290 

-~t·). 

----~----~~·---------------·------ ·- ---- ---·---------
The new heading to be turned to for a reasonable interception 
angle will be o 

angU! 

Turn to the heading of the predetermined course at the time the 
bearing indicator reaches _____________________ o (or slightly 320 
before). 

------- --------·---- -----------
280 

FOPS·1U ... 
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Fig. 5-7- The ADF Time Distance Check 

To perform a time-distance check by use of ADF, first tune and 
identify the radio station and set the function switch to the 
----------position. 

Next, turn the airplane until the RMI bearing indicator is in 
either of the positions (90° 
or 270° position). 

In Figure 5-7, position 2, the bearing indicator reads 0
, 

which is a __ __ position when heading 0°. 
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Position 3 

Position 1 

ADF 

wingtip 
•.-· 

·----~ ,•---------
':~ 

FOPS• 781 

~ ·;· lll~:au--·t .. 

When performing a time-distance check, begin timing when the 
bearing indicator is on a wing tip bearing as shown by position 
----------in Figure 5-7. 

Then fly for a suggested 10° bearing change, in this case to 
_______ 0 as shown in position ______ _ 
Figure 5-7. 

:;:1 270 
wing tip 

2 

260 
3 
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Time 

~ -~ 

Use the following formula to calculate the approximate time to the station. 

MINUTES TO STATION= 
TIME BETWEEN BEARINGS (SECONDS) 

DEGREES OF BEARING CHANGE 
Assume, for example, that 90 seconds is required for an airplane to fly through a 10° bearing change. 

When these values are substituted in the above equation, the problem would look like this. 

MINUTES TO STATION = 90 seconds = 9 minutes 
10 degrees 

Distance 
Use the following formula to determine the distance to the station. 

DISTANCE TO STATION = GROUND SPEED x TIME BETWEEN BEARINGS (MINUTES) 
DEGREES OF BEARING CHANGE 

Assume, for example that the ground speed is 300 knots and that 1.5 minutes were required for 
the bearing indicator to change 10°. When these values are substituted in the above equation, the 
problem would look like this. I 

i 

DISTANCE TO STATION = 300 knots x 1.5 minutes 
= 45 nautical miles : 

10 degrees change i 

' 
-In this type of problem, TAS may be substituted for ground speed, however, the answer will not 

be quite so accurate. 

~-~1 
:...;;;: ~ 

The formula for time out from a station is: 
::-' 

~ 
Time between bearings (seconds) . te to t f I . = mmu s s a 1on Degrees ofbeanng change 

If 60 seconds were required for a bearing change of 10 degrees, ~j no response the minutes to fly to station would be 

I If a bearing change of 15 degrees required 75 seconds, then the 
. 

! 

' airplane would be minutes from the - 6 
station. 

The formula for distance out from a station is: 
Ground speed x time between bearing:s (minutes) = Distance ~;;"'. 5 

$~··~·' . 
Degrees of bearing change to station k"; 

'-
,. 

If the ground speed were 240 knots and the bearing changed i~ 

15 degrees in 1 minute, the distance from the station= ij no response 
NM. 

If the ground speed is 180 MPH and the time between a bearing 
change of 10 degrees is 1 minute, the distance from the station is 16 

miles (statute). 

An approximate distance out may be found using 
·True airspeed = 120 knots 
Bearing change == 10 degrees 18 
Time = 1.5 minutes II The distance from the station = _____ NM. 

-\;;1 

~ 18 

FOPS•789 
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General Features of a VOR Radio Navigation System 
The term "VOR" is a symbol for 

V =VHF (Very High Frequency) 
0 = OMNI (OMNIDirectional, or All Directions) 
R = Range (Range Station). 

The VOR Station is the ground radio facility (radio station) component of the Victor Airways Sys­
tem of radio navigation. This system is operative throughout the United States for use of pilots in 
radio-navigation both on and off "Victor" Airways. 

Figure 5-8 illustrates a portion of the VOR Airways System. The VOR stations are symbolized by 
the compass rose circles as shown on the Jeppesen Avigation Enroute Charts. Victor Airways are 
represented by a "V", followed by the airway number, such as "V-108". 

Patterns Transmitted by a. VOR Station 
Each VOR Station transmits signals in all directions (OMNI-Directional). The signals are arranged 

to produce an infinite number of courses, 360 of which can be selected and identified by the airplane 
VOR receiver. Each bearing from a VOR Station is ::ailed a radial. 

It is possible for several different airways to converge or intersect at a single VOR Station. Theo­
retically, airways could approach a VOR Station from 360 different directions. 

Station Identification 
Audio signals from VOR Stations are used only for station identification and communications. 

Visual indications are used only for Navigation. 
IDENTIFY THE STATION BEFORE USING IT FOR NAVIGATIONAL PURPOSES! 

VOR Stations have three-letter identifiers in code. Example-"DEN" coded(-··) (·)(-·).The 
Morse Code may be learned easily by using the Jeppesen & Co. Morse Code Course (Briefing Booklet 
BMC-H 

VOR Line of Sight Transmission 
VOR radio transmissions are comparatively 

free of atmospheric disturbances and static. They 
are, however, limited' to "line-of-sight" transmis­
sion. This characteristic is depicted by Figure 5-9. 
Any obstacles, including curvature of the earth, 
mountains and buildings, block VOR signals and 
restrict the distance the signals can be received at 
certain altitudes. Thus, as depicted by line AX in 
Figure 5-9, the lower limii of radio transmissions 
from Station "A" is a line tangent to the earth and 
above the mountains shown. 

The lower limit of transmission from Station 
"B" is line BY. Since the lower limits of Stations 
"A" and "B" are respectively defined by lines AX 
and BY, the airplanes in the illustration receive 
VOR signals as follows: 

FOPS·789 

#1-receives signals from Station B only 
#2-receives signals from A and B 
#3-receives signals from A only 
#4-receives signals from neither station. 

.EARtH: 

Fig. 5-9- Une of Sight Transmission 
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The letter ·"V" is a symbol for VHF (Very High Frequency ·~1 
Radio Signals); the letter "0'' ·is a symbol for OMNI-Directional Wi 

.__(_a_U_dblecti_.,.._·o_ns_);_and __ "Ir'_i_s_a_s_ym_bo_l_fo_r_Ran __ g_e_S_ta_t_io_n_. Th_.e_cod_·_ed __ ~,;~---~·.,::·_-.~_.;_---------,-a,mbol "VOR" stands for ___ . ___ -------' ~ 

: -~ VHF OMNI-
·.J~ 

:i; ' Directional 
~ Range Station 

: Viet« Ail'Ways utilize ------ navigational aids. 

----.----------------------·/..-·~ ---------
Vi*t Airways are designated by the letter '"V" and a number. . -~~ 

. "V•_., would be the designation of a--------- ,· ' VHF 
' 

~ Systems which use VOR. navigational facilities are 1 • Victor Airway 

; ~ Ail'W1lyt. )~--------'---------'------------------:. \ 
. Oa ~Jeppesen Avigation Enroute Charts, a common symbol 
fer;aVOR Station is a compass rose with a small triangle in the 
CEfMer. The symbol pictured here represents a -----­

. 
I 

Station. 
/ 

A circle contains 360 degrees. A VOR Station radiates signals 
defining radials for each degree of its compass rose. A VOR 
Station establishes (how many) radials. 

Radio beams from a VOR Station follow a --------
.of path . 

. Just as our "line of sight" does not curve over the horizon, 
· radio signals cannot be received over 

. I 

Victor 

VOR 

360 

line 
sight · the horizon. _______________________ ____.,~;?.~ __________ _ 

VOR Signals cannot ordinarily be received at distances over 70 
to 80 miles at low altitudes because the airplane would be below 
the of from the station. . ~ .•· ; 

VOR 
(VHF) 

-----------------------------~---------
When a pilot is Byins within reception distance of a VOR Station, 

·he may select any one of 360 for navi­
gational use. 

line 
sight 

' 
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VOR radials are defined as bearings, or courses, in a direction 
FROM a VOR Station, and measured clockwise from MAG­
NETIC NORTH. An airplane directly EAST (magnetic), of a 
VOR Station would be on the _ degree radial. 

If an airplane was positioned on a course in a magnetic direction 
of 300° "FROM" a VOR Station, the airplane would be considered 
to be on the degree radial, which would 
be the station. 

All VOR Compass Roses drawn on Jeppesen Avigation Enroute 
Charts are referenced to Magnetic North, and all radials and/or 
bearings used by the pilot with reference to a VOR Station will 
be (TRUE) (MAGNETIC) radials or bearings: _____ _ 

Before using a VOR Station for navigational purposes, it is im­
perative that the station be positively-----------

The Victor Airway between Hugo and Colorado Springs indicated 
on the Jeppesen Avigation Enroute Chart, Figure 5-8, is identi­
fied by the symbol V-108. The outbound radial from Hugo on 
V-108 is__ _degrees. 

VOR Ground Station 

courses 
(radials) 

90 

300 
FROM 

Magnetic 

identified 

262 

A VOR Station is a circular building with a '(cupola" on top, and contains a fixed omni-directional 
antenna and a rotating antenna. Each antenna transmits a signal which makes it possible for the 
airplane's receiver to detect from which direction the signal is emanating relative to the station. 

Radials Transmitted from a VOR Station 
The two signals broadcast by a VOR (by the two antennas) are "in phase" at the position of MAG­

NETIC NORTH. Thus, Magnetic North is the base reference for all other directions used relative to 
the VOR Station. In simple words, as the rotating antenna's signal makes its 360 degree sweep, this 
signal is out of phase with the signal from the fixed antenna by a different amount for each degree of 
travel. The r~ceiver in the airplane is able to detect "out-of-phase" relationship as a different degree 
of direction measured from the reference at Magnetic North. As an example, the signals are 180 degrees 
apart (out-of-phase) at a point 180 degrees from Magnetic North and the airplane equipment senses 
this condition as a direction of 180 degrees from the station. Although, technically, the station broad­
casts an infinite number of radials, the airplane's receiver generally detects only one full degree of 
difference. The VORis accurate to a tolerance of one full degree-hence, we assume 360 radials. 

REMEMBER, EACH "RADIAL" IS A MAGNETIC DIRECTION "FROM" A VOR STATION. 

FOPS· 789 
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Fig. 5-10- VOR Radials Fig. 5-11 - VOR Station Azimuth 

Radials are like spokes of a wheel, as depicted by Figure 5-10, and are considered to point in a 
direction FROM the station. 

In Figure 5-11, a representative VOR Station Azimuth is reproduced. A radial of 90° FROM the 
station is indicated; another radial of 300° is shown as a direction FROM the station. These are o:1ly two 
of the possible 360 radials available to the pilot from this station. 

The airplane VOR receiver is able to receive each radial, one at a time, and can identify the one 
being received as previously selected by the pilot. Thus, the pilot is able to determine a bearing or 
line of position at any direction from the VOR Station. if the airplane is within reception distance of 
the station. 

FOPS·789 

Radio bearings are "directions" measured from Magnetic North. 
Bearings may be considered to be lineE of direction from an air­
plane to a radio station (or other reference point), or from a 
radio station to the airplane. In radio navigation, all bearings are 
considered to be directions unless 
otherwise specified. 

A bearing may be referred to as an airplane's "line of position", if 
the airplane is located any place on an imaginary line coinciding 
with the bearing. A radial of a VOR Station may be considered 
to be a line of _________ _ 

To establish a "line of position", any radial of a VOR may be used 
as a _________ _ 

VOR Station transmissions are desirable for radio navigation 
in "bad weather" because of their ---------· ___________ _ 

characteristics . 

. VOR Rtation!i are ordinarily locat_t~d ul<mg 
Airways. 

magnetic 

position 

hearinl( 

11lutir {r,.,. 
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A VOR Station transmits signals in all directions. A VOR Station 
is said to transmit -directional signals 
through a range of 360 degrees. 

In addition to transmitting navigational signals, many VOR 
Stations are equipped to transmit and receive ~------~ 
communications. 

Identifications of VOR Stations are broadcast in ------~-­
Code and in some cases by voice. 

Each radial of a VOR Station is measured clockwise from Mag­
netic North because this is the reference used in signal identity. 
An airplane flying on a radial of 225° relative to a VOR Station 
has a position which is in a magnetic direction of _____ _ 
from the station. 

VOR radials extend in all directions from the station like the 
-------~----of a wheel. 

The basic directional reference (datum) used for a VOR Station 
Compass Rose is _______ North. 

The airplane VOR receiver can detect signals to identify each 
radial of a VOR Station measured from Magnetic North in a 
------~--~~-- direction. 
-----··------------- --~--------------
The airplane VOR receiver is able to receive the signal of any 
radial selected, which allows the pilot to establish or determine a 
______________ in any direction to or from the VOR 
Station. 

VHF Frequency Band 

PAGE: 5 -18 
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Victor 

omm 

VOlCe 

Morse 

spokes 

Magnetic 

clockwise 

bearing 
(course) 

That portion of the VHF Frequency Band used for VOR transmission is 108.0 to 117.9 me. The 
signals broadcast by VOR's fall within the VHF Frequency Band of 30 to 300 megacycles. 

Each VOR channel is one-tenth (0.1) megacycle apart. Since one megacycle equals 1,000 kilocycles, 
channels are 100 kc apart. Frequencies are on the order of 108.0, 108.2, etc., in the range 108.0 to 
112.0 me and both even and odd tenths from 112.0 to 117.9 me. ILS uses the odd tenth me from 108.1 
to 111.9 me. 

·Distance Measuring Equipment (DME) associated with some of the VOR Stations employs fre­
quencies within the UHF band in the range of 962 to 1213 me. 

To clarify designation of frequencies used by the instrument pilot, the following reference table 
is included: 

1 kilocycle = 1,000 cycles (cyciE·s per second) 
1 megacycle-~ 1,000 kilocycles (1,000,000 cycles per second) 

Airborne VOR Equipment 
The VOR Airborne Equipment includes the Radio Receiver, Antenna, Frequency Selector, OMNI 

FOPS·789 
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Bearing Selector (OBS) called the "Course Selector", the TO-FROM Indicator, associated controls, 
and warning devices. 

VHF Frequency Selector Frequency "Window" On-Off Switch 
A typical VHF (VOR) Frequency Selector and 

Control Panel is illustrated in Figure 5-12. This 
equipment is placed in operation by the ON-OFF 
Switch. The frequency which is displayed in the 
"window" is 108.4. Audio volume for station iden­
tification and voice is controlled by the volume 
control knob. 

Tuning and Identifying the VOR Station 
The VOR Stations used for navigational pur­

poses are depicted on the Jeppesen Avigation En­
route Charts and U. S. Coast & Geodetic Survey 
Charts. A portion of a Jepco A vigation Enroute 
Chart is produced in Figure 6-8. 

y 
H 
F 

N 
A 
y 

Off 

6 
Conh'ol 

Assume the pilot wishes to "tune in" the 
HUGO (HGO) VOR shown on this chart. The 
HUGO station frequency and identifier are shown 
in a small rectangle adjacent to the station, as in 
Figure 5-13. 

Fla. 5-12-YOA Frequency Panel 

TO TUNE AND IDENTIFY A VOR STATION 
(1) VOR ON-OFF Power Switch-ON (See 

Figure 5-12). 
(2) Determine station frequency from Jep­

pesen Avigation Enroute Chart, Figure 
5-13, or from Jeppesen J-AID or Airman's 
Guide. 

(3) Rotate tuning controls of Frequency Selec­
tor until published frequency appears in 
''window" (see Figure 5-12). 

(4) Adjust Volume Control Knob to receive 
code and/or voice identification. 

(5) Identify station by checking coded identi­
fier (Figure 5-12), or by voice identifica­
tion if used by station. Some stations 
have both types of identifiers. 

VOR Stations transmit on a band of radio frequencies from 108.0 
megacycles to 117.9 ------....,---

The frequency band is from 108.0 mega·~ycles to-~--·······--­
megacycles. 

______ 'tot~ 

~~~---------------------·· ·-·- . FWS•71t 

..... ,.... 

l 
Fig. 5-13 

mef(acycles 
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The VHF Radio Rand is used for VOR transmissions because of 
its comparatively _________ ---------
characteristics. 

The VOR Frequency Selector is used to tune in the desired VOR 
Station according to the frequencies published on Jeppesen Avi­
gation Enroute Chart and in Jeppesen J-AID. To make sure the 
correct station has been tuned in, it is necessary to listen to the 
station in order that the station is -----------

The volume control on the VOR Frequency Seiector Panel is used 
to control the volume level of the ----------

Course 
''Window" 
~=~ 

·\Course "Set" Knob 
or 

"Course Selector" 

Fig. 5-14 

To-From 
Indicators 

Course Deviation 
Indicator Needle 

(CDI) 

Course Selector or OMNI Bearing Selector (OBS) 

Course 

PAGE: 

DATE: 
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108.0 
117.9 

5- 20 

:L June, 1966 
2000- 1 

static free 

identified 

receiver 

"" 085 "Set" Knob 
or 

"Course Selector" 

Fi1. 5-15 

Any one of the 360 radials (courses) of a VOR can be selected with the OBS (Course Selector) as 
illustrated in Figure 5-14. By rotating the OBS Knob the course desired is set in the window, where you 
see "225". The OBS Knob is shown in the lower left corner of the figure. Thus, the pilot may choose 
and "SET" the instrument for any magnetic radial (course) he desires to use as part of his navigational 
data. • 

Selecting VOR Radials 
Assume a pilot wishes to select the radial of 262° (FROM) the HUGO VOR Station. The following 

procedure is used: 
TO SELECT A RADIAL (BEARING> FROM A VOR RTATION 

{1) Tune in and identify the Rtation. 
12) R<.YfATE the OBS ISJ-:TJ Knob until tht~ ,Jr!~irwl rnd11d lh..,urinv.> npr~nr111 In th" 

Cour~te "Window" aH Hhown in Fiv,urc• r; l!i. 
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Course Deviation Indicator (COl) 
After the pilot selects a course (radial) on the 

Course Selector (OBS), the relative position of the 
airplane, with respect to the desired course, is 
indicated by a vertical needle on the Course De­
viation Indicator. If the vertical needle is cen­
tered, the airplane is on the course sekcted. (See 

Figure 5-16). This may be only momentarily if the 
airplane is crossing the course. 

1::::;:::;£:::::;~ .... CDI" 

To add a safety factor, a small "flag'' is pro­
vided which comes into view if the vertical needle 
is undependable, or the VOR system is unreliable. 

Maximum 
,Needle 

Dlaplacement 

Fig. 5·18-Coune Deviation lndlcatDr (COl) 

H a VOR Station is not identified, it is possible to tune to the 
wrong station. It is imperative for safety that each station be 
--------------- after it is tuned in, before being used 
for navigation. . ' lt;_ 
--------------------------------------------- ,--------------------
The Course Selector is used to select e. course (radial) of a VOR 
for navigational purposes; the pilot may select any of 360 VOR 
courses (radials) by the use of the -------------

~·; 
~ _, 
,.;_t 
·~~ 
•< • 
l··· 
. -~ ..... 

identified 

. -Th-e_v_e_rt_i_c-al-need--le __ o_f-th_e_C_o_ur_se_De __ ~-·-at-i-on_I_n_di_ca_to __ r_(_C_D_I_)_is--~d~~. -------------------

centered when the airplane is "on'' the course selected which t .~ 
appears on the Course Selector. The pilot can tell when the 
airplane is on the course selected by reference to the. 

needle. 
;p 

Course 
Sekctor 

4-; 
------------------------C----------------~;.,...._ _____________ _ 
A flag warning device warns the pilot if the vertical needle in­
dication is unreliable. To be sure that the indications of the CDI 
needle are reliable, check the warning 

. "Normal" needle sensing of the CDI (Course Deviation Indicator) 
vertical needle means that, if the course selected is to the left 
of the airplane, the needle position will be to the 
of center. 

' ., ., 

"' 
'-~· ·: ----------------------------------------

. If the Course Selector is set to the same general direction as the 
airplane heading, the CDI needle will indicate whether the 
course selected is left or right of the airpls.ne position, or whether 
the airplane is on course. When the course is right of the air-
plane, the needle is of center. 

.c~ 

'$; 

'\ 
:~ ,.,.. .. 

Course 
Deviation 
Indicator 

it' --------------------------------~,.~~---------------.. ~· .. . , . When the course is left of the airplane, the needle is ____ _ 
right of center. -----------------------------------------f! _______________ __ 

. When the course coincides with the airplane's position, the 
needle is---------------

F0,$•781------------------------------------~------------------------.-----•~-------J 
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When the airplane's heading is in a direction opposite to the 
course selected on the OBS, the pilot must "fly away from the 
needle" (CDI) in order to intercept the selected course. This is a 
situation of "reverse needle sensing". In reverse needle sensing, 
the pilot should turn _____ _ 
the needle to intercept the course selected. 

"Reverse" (CDI) needle sensing means that when the airplane is 
right of course the needle will be of 
center. 

Left of Course, the needle will be --------­
center. 

of 

When the airplane heading is in the same general direction as 
the selected course, to get on course· the pilot should fly 
_________ the CDI needle. 

TO-FROM Indicator 
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centered 

away from 

right 

left 

toward 

The VOR "TO-FROM" Indicator is designed to indicate whether or not the bearingorcourseselected 
is in a direction toward (TO) the station or away (FROM) the station which is tuned in. It is a bearing 
direction! 

THE TO-FROM INDICATION HAS NOTHING TO DO WITH DffiECTION 
OF AIRPLANE HEADING! 

Fig. 5·17 

"To-From" 
Indicators 

Fig. 5-18 

If, as in Figure 5-17, the Indicator reads TO with a course of90° selected on the Course Selector, 
this indicates to the pilot that the VOR Station is in a direction of 90° relative to the position of the j 

airplane when the needle is centered. In other words, the pilot would reach the station if he flew in a ..., 
direction of goo <Magnetic). 

Referring now to Figure 5-IH, we sec u course of H0° selected by the Course Selector, with the "TO­
FROM" Indicator reading FROM and the needle centered. This tells the pilot that the airplane position 

FOPS-789 
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is in a direction of goo FROM THE STATION; or the airplane is on a course, the direction of which 
is goo (Magnetic) away from the VOR Station. In this case, the direction to the station would be 270°, 
the reciprocal of the bearing shown by the Course Selector. A simple rule may be of use here: 

WHENEVER A BEARING IS SELECTED ON THE COURSE SELECTOR (0B8) AND 
THE "TO-FROM" INDICATOR READS: 

(a) "TO"- The Bearing is Toward station relative to airplane's position. 
(b) "FROM"- The Bearing is FROM station relative to airplane's position. 

Another way to visualize the use of the "TO-FROM" Indicator is to think of a beating, or CQurse, 
as passing through the VOR Station. When the bearing, or course, is drawn toward the station, the 
indicator reads TO; after the bearing passes through the station, the indicator reads FROM for the 
same identical course or bearing. 

AGAIN REMEMBER! 
The "TO-FROM" Indicator does not indicate the heading or direction of travel of 
the airplane; it indicates only the direction of a course or bearing TO or FROM 
the station . 

. ·The VOR "TO-FROM" Indicator indicates whether or not the .. 
radial selected (or bearing selected) has a direction TO . 
or the VOR Station. 

. The "TO-FROM" Indicator of the VOR equipment does not indi-
FROM cate that the airplane's heading is TO or FROM the 

. If a VOR course (radial) of 270° is selected with the CDI needle . 
centered and the TO-FROM Indicator indicates TO, the location 

. 
of the airplane's position is <WEST) (EAST) of the station . station. 

. In the previous statement, the pilot will fly a magnetic heading of 
EAST 

o to reach the station (no wind) . 

. If a VOR course (radial) of goo is selected with the CDI needle 
centered and the TO-FROM Indicator reading FROM, the loca- 270 
tion of the airplane's position is ________ of the station. 

·.In the previous statement, the pilot would fly a magnetic heading 
EAST of o to reach the VOR Station (no wind). 

. Whenever a bearing (radial) is selected on the Course Selector 
and the TO-FROM Indicator reads TO, the bearing direction 

270 relative to the airplane's position is 
the station . 

. Whenever the direction of a bearing is away from the station, 
toward the airplane's position, this bearing (if correctly selected) 

toward will be indicated on the TO-FROM Indicator as 
the VOR Station. 
-----+--- ------------ - . - ----- - --·-
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·In the situation indicated by this diagram; 

n· 

with the Course Selector set to read 262°, and the CDI needle 
centered, the TO-FROM Indicator will read-----.,...----

In the previous situation, if the Course Selector was set to read 
a selected course (radial) of 82°, the TO-FROM Indicator would 
read----------

CDI Interpretation 
The Course Deviation Indicator (CDD is es­

sentially represented by a vertical needle which 
is centered on the instrument dial when the air· 
plane's position coincides with a radial (or bearing) 
selected by the pilot by means of the Course . 
Selector. 

Full displacement of the vertical needle to 
one side or the other occurs when the airplane is 
10° (or more) off the selected course. Needle dis­
placement between center and either side denotes 
proportionate displacement of the airplane from 
the course, from oo to 10°. 

For example, if the airplane were off course 

PAGE: 

DATE: 

REF: 

1 June, 1966 

2000- 1 

FROM 

TO 

FROM 

5°, the needle would be half way between center Fig. 5-19 

and one side. Two or four dots ( · · · · ) are usu-
ally provided on the instrument dial, each side of center, to indicate increments of degrees off course 
(Figure 5-19). If two dots are provided, each represents 5°; if four dots are used, each represents 2112° 
course displacement (from airplane). The airplane is imagined to be at the center of the dial, for purposes 
of "needle sensing". 

Again using the example of HUGO VOR, with the 262° radial selected by the pilot, comparativ~ 
CDI indications are shown. Note in the diagram, Figure 5-20, that a bearing is drawn in a magnetic direc­
tion of 262°, with HUGO VOR Station located at the approximate center of the line representing the 
bearing. Therefore, on the left side (west) of the station, the bearing extends "FROM" the station; 
on the right side of the station (east), the bearing 262° runs "TO" the station. 

Airplanes are represented in six different positions and headings, three West and three East of 
the station, denoted by Letters A, B, C, D, E, F, Figure 5-20. Although headings differ, each airplane 
is either "on course" or has momentarily intersected the course. 

FOPS·7a9 
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A 8 C 

~ft-·~62° 

Fla. 5-20 

In Figure 5-21, the left-hand instrument 
represents the CDI and TO-FROM indications 
that pilots of airplanes A, B, and C will see in the 
cockpit in this situation. It is significant to note 
that, regardless of airplane heading, each has the 
CDI needle centered and each reads "FROM". 
Each is on a line of position which is in a direction 
of 262° FROM the station, HUGO. 

Also in Figure 5-21, the right-hand instru­
ment shows that each of the airplanesD,E, andF 
has its CDI needle centered and the indicator 
reads "TO". This means that each of theBe air­
planes is, at the moment, on a line of position 
which lies in a direction of 262° TO the station. 

DATE: 1 June, 1966 

REF: 2000-1 

D F 

~~~t ~1--<;;:IT~· + 

"CDI" Indications, 
Alrplann A, 8, C 

In Figure 5-20 

Fig. 5-21 

"CDI" Indications, 
Airplann D, I, F 

In Figure 5-20 

In Figure 5-20, if the line drawn were designated as being in a direction of the reciprocal of 26~, 
which is 82°, the difference in cockpit indications would be that the TO-FROM indications are reversed. 
Airplanes West of the station would now have a "TO" indication-those East would have a "FROM'' 
indication. 

EXERCISE: Draw Figure 5-20 with an 82° bearing and show 
instrument indications for the six airplanes. 

Course Deviation Indicator (CDI) with its relation to the "TO-FROM" Indicator 
This subject is described in conjunction with graphic portrayal of various airplane positions, be­

ginning with those shown in Figure 5-22. The airplane is progressing from Position 1 through Position 3 
and the Course Selector (OBS) is set to a bearing of 280° "TO" the station shown. (This is the same 
as a radial of the bearing reciprocal, 100°, but in this instance we are using a bearing.) 

Note that the "TO-FROM" Indicator reads "TO" in this case. Also, since the airplane heading is 
in the same general direction as the bearing selected, CDI needle sensing will be "normal". 
Airplane Position No. 1: The vertical needle (CDI) is displaced full travel to the left. 
Airplane Position No. 2: Instrument indications have not changed; the airplane has reached a position 

of 10° from the selected course, hence the needle is displaced full travel left 
(course left of airplane). 

Airplane Position No. 3: Here, the airplane has intercepted the selected bearing; therefore, the CDI 
needle has become "centered" with other indications unchanged. 

,0,.·711 



DIRECTED STUDY PROGRAM 

VOR 
Station 

USFAA EXAMINATION GUIDE 

--
Fig. 5-22 

PAGE: 

DATE: 

REF: 

5 - 26 

1 June, 1966· 

2000- 1 

The demonstration is now continued, using Figure 5-23. Here, the track is continued "outbound" 
followed by a turn to intercept the course, headed toward the station. Note that during the outbound ...) 
segment of flight, the heading of the airplane is opposite to the selected course. This causes a condition 
of "reverse needle sensing". 
Airplane Position No.4: Here, the airplane is 10° from the course with a heading in the opposite direc­

tion. The needle is full right. 
Airplane Position No.5: The airplane track has again reached a position of 10° off the selected course, 

and the CDI needle is fully d·tsplaced to the right, (reverse needle sensing). The 

VOR 
Station (3c __ 

FOPS-789 

TO-FROM reading is TO. ' 

.. 280" 

----3 \ -­Position 4 ~ --~ -­~Airp/aner: 
~rack -..--

Fig. 5-23 
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Airplane Position No. 6: The airplane is approximately 5° off the selected bearing; the CDI needle is 
about half way between center and full displacement to the right, reverse sens­
ing. The TO-FROM reading is TO. 

Airplane Position No. 7: The airplane has intercepted the selected course inbound toward the station; 
heading corresponds approximately to the bearing selected; CDI needle is 
centered. The TO-FROM reading is TO. 

VOR 

Fig. 5-24 

Airplane Position Vs. Instrument Indications, using Radials 
The examples described here will use radials as opposed to the previous example using bearings. 

Again, graphic portrayals are used, the first in Figure 5-24. Note that the airplane at Position No. 1 is 
headed in a direction generally the same as the 300° radial which is drawn "FROM" the VOR Station. 
(Radials emanate from the station like the spokes of a wheel.) OBS (Course Selector) is set to 300°. 
Airplane Position No. 1: (Figure 5-24) The airplane is more than 10° from the radial of 300°, and with 

a course of 300° selected, the CDI needle is displaced full left denoting that the 
course is left of the airplane's position (normal sensing). The TO-FROM 
Indicator reads FROM because the radial of 300° is a direction "FROM" the 
station. 

Airplane Position No.2: (Figure 5-24) Airplane is approximately 10° from the course selected and all 
instrument indications remain the same as they were for Position No. 1. 

Airplane Position No. 3: The airplane has intercepted the 300° radial; the CDI needle is centered; other 
indications remain the same. 

Airplane Position No.4: The airplane has changed heading to the quadrant opposite the direction of 
the 300" radial; therefore, the CDJ needlt' has moved to full travel on the right, 
although the course iH to the left; thiH is caused by "reverse" needle sensing 
brought about by changing the general airplane heading opposite to course 
selected. The needle is fully displaced from center because the airplane is 10° off 
the course selected. 

rOPI•781 
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Airplane Position No. 5: (Figure 5-24) Instrument indications are the same as in Position No.4. The air- , 
plane is more than 10° off course; therefore, the COl needle will remain at full 
displacement (reverse sensing). 

Station Crossing 
The indications which denote that an airplane has passed over a VOR Station which is "tuned in" 

are generally as follows: 
(a) The Vertical CDI Needle fluctuates to one side and returns to its original position, assuming 

no change has been made in the course selected. 
(b) The TO-FROM Indicator changes to the opposite reading, TO to FROM or FROM to TO, 

again assuming no change was made in course selected. 
Two examples of "station crossing'' are portrayed in Figure 5-25. Positions 1 and 2 denote passage 

over the station, and Positions 3 and 4 denote passing by the station- not directly over it. 
Airplane Positions No.1 and 2: (Figure 5-25) When the airplane is at Position No. 1 "on course", the 

selected course is a bearing of 60° "TO" the station; the COl needle 
is centered; and the "TO-FROM" Indicator reads TO. 

AB the station is approached, the vertical 
needle fluctuates to one side during station cross­
ing. After crossing the station, the TO-FROM In-
dicator changes to FROM. This is true because 
the selected bearing of 60° now has becom,e a 
radial of 60° "FROM" the station. 

Airplane Positions No.3 and 4: (Figure 5-25) This 
example represents an airplane which is 
passing by (not over) the station. Since the 
Course Selector is set to 60° and the airplane 
is right of the station (but not yet opposite 
the station) in Position No. 3, the vertical 
needle is displaced full left (normal sensing) 
and the TO-FROM Indicator reads TO. As the 
station is passed, the needle fluctuates side to 
side, and after passage the TO-FROM Indi­
cator changes to a reading of FROM. 

FOPS-789 

Since the visual indications of the VOR cockpit equipment do not 
require use of the volume control, this control is used for volume 
level, code identifiers and communications. 

The pilot should positively identify the VOR Station "tuned in" 
by listening to the voice or identifier. 

The pilot may select any one of 360 courses, or radials, of a VOR 
Station by use of the _______________ _ 

Fig. 5-25 

voice 

code 
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. The procedure for tuning and identifying a VOR Station is as 
follows: 
(1) VOR Power Switch 
(2) Determine published station, frequency and identifier from . 

( namR of •ource J 
(3) ROTATE tuning control knobs of Frequency Selector until Course 

published appears in the Frequency Selector 
Selector "window". 

(4) Turn UP Volume Control level to receive clearly 
and/or identifiers. 

(5) Positively the station by listening 
to voice and code identifiers. 

' 
.On Jeppesen Avigation Enroute Charts, the names of VOR (1) ON 
Stations, their frequencies and identifiers are published within (2) Jepco Chart 
a small rectangular box located adjacent to the .. orRFChart, 

J-AJD, Airman's i 

Guide I 

(3) Frequency 
! 

(4) Voice . Code I 
(6) identify ; 

' 
. After a bearing or radial has been selected by means of the ; 

Course Selector, and the airplane is positioned on the bearing or 
VOR Station radial selected, the Course Deviation Indicator vertical needle 

will be . (Give position of needle.) 

. To locate the airplane relative to a station, rotate the Course 
Selector until the needle is . The course 
now selected indicates direction to the station if the TO-FROM centered 

Indicator reads 

. Full displacement either side of center of the CDI vertical needle 
centered occurs when the airplane is displaced "TO" 

degrees or more from the course selected . 

. If an airplane is displaced from the selected course by an angle 
of 5o (relative to the VOR Station), the vertical CDI needle will 

10 · be positioned (where?) between center 
and one side of the instrument. 

·' 

·Two airplanes, each having selected 90° on the Course Selector, 
~ 

are positioned on a radial of 90° FROM the same VOR Station. . . +~ 
One airplane is headed East, the other West. 

.\ 

a. The vertical CDI needle of the airplane headed East will be half-way 

b. The vertical CDI needle of the airplane headed West will be 
----·· 

--"-~------ - - - ----------·--~ --------- . - --- -~- --· ------

In the previous exercise, th(~ "TO-FROM" Indicator 
a. of the airplane headed EaHt will read 

' 
fa) center('d 

b. of the airplane headed West will read __ - --- -
(b) centered 

(Answer "TO" or "FROM".) 
--- -------- -

f'OPS•78t 



DIRECTED STUDY PROGRAM 
USFAA EXAMINATION GUIDE 

. Label the instrument indications for each of airplane positions: 
#1, #2, and #3 in the following diagram. (Course selected, 
vertical needle position, TO-FROM Indication.) 

VOl 
Station ---

FOPS·789 

Label the instrument indications for each of .the airplane posi­
tions: #4, #5, #6, #7 in the following diagram: (Course Selected, 
Vertical Needle Position, TO-FROM Indication.) 

"o ... ,,., .... 
7o, 

10" 

PAGE: 
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FROM 
FROM 

280° 
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Label the instrument indications for each of the airplane posi­
tions: #1, #2 and #3 in the following diagram. (Course Selected, 
Vertical Needle Position, TO-FROM Indication.) 

DATE: 

REF: 

l June, 1966 

2000 - l 

------------------------------------·----- -- -------------·- ------
Label the instrument indications for each of the airplane posi­
tions: #4 and #5 in the following diagram. (Course Selected, 
Vertical Needle Position, and TO-FROM indications.) 

,:;,0~---

------------------·--------------··-------------------
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Label the instrument indications for each of the airplane posi­
tions: # 1 -before flying over the VOR Station; and #2- after 
crossing the station, in the following diagram. (Course Selected, 
Vertical Needle Position, and TO-FROM indications.) 

. Label the instrument indications for each of the airplane posi­
tions: #3-before flying past the VOR Station; and #4-after 
passing the station, in the following diagram. (Course Selected, 
Vertical Needle Position and TO-FROM indications.) 

\ VOR 
\ St1tion 

\/ 

l'MiE: 5- 32 

DATE: l June, 1966 (~ 
REF: 2000- l 
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VOR Position Fix 
In using two VOR Stations to obtain a posi­

tion fix, it is necessary to tune and identify the 
desired stations. Center the needle with the 
Course Selector by rotating it until the needle 
centers with the TO-FROM Indicator reading 
FROM. If the airplane has a single VORreceiver, 
draw the outbound bearing of the first station 
from the station and use the same procedure for 
the second station. The position of the airplane is 
at the point of intersection of the two outbound 
bearings you have drawn on your chart, Figure 
5-26. 

PAGE: 

DATE: 

RE~': 

5- 33-

l June, 1966 

2000- l 

Fla. 5-28-VOR "Fix" 

. In using a VOR Station to establish a position fix, with bearings 
, from· two stations, each station must be respectively tuned and 

. The Course Deviation Needle must be ________ _ 

. With the COl needle centered, the TO-FROM Indicator should 
read----------

. With the needle centered and indicating FROM, you will have 
the from the station . 

. After taking a bearing from a second station, the position of the 
airplane will be at the point where the two bearings ____ _ 
Figure 5-26. 

TACAN 
General Information 

The term TACAN means: TAC = Tactical 
A= Air 
N = Navigation 

identified 

centered 

FROM 

bearing 
(radial) 

intersect 

The TACAN system provides OMNI-Directional Azimuth and distance information to a pilot for 
relatively short range enroute air navigation. It has the added capability of being used as an instrument 
letdown and approach aid. 

TACAN ground equipment consists of either a fixed or mobile transmitting station, or unit. The 
airborne equipment, in conjunction with the ground unit, changes the transmitted signals to a visual 
presentation of both azimuth and distance information. TACAN operateR in the UHF hand of radio 
frequencies. 
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The Azimuth, directional, portion of TACAN measures the phase angle between two radiated 
signals and provides information of Magnetic Azimuth (bearings) between the station and the point 
where the phase difference is measured. This information is usually presented to the pilot on his Radio 
Magnetic Indicator (RMI) and/or on the Course Deviation Indicator (CD!). 

Distance Measuring Equipment (DME) 
The distance portion continuously measures 

the time interval between an "interrogating" 
signal transmitted by the airplane equipment 
and a "reply" transmitted by the ground station­
and converts the time interval into distance. This 
information is presented to the pilot on either a 
"counter" type or an "indicating" type instrument 
in the form of a dial, Figure 5-27. DME operates 
on UHF but is often paired with a VHF-VOR 
Azimuth frequency so that a constant position Fig5-27 -DME Panel 

may be obtained. Tune to a VOR StatiQn that has 
DME and, if your airplane is equiped with a DME Receiver, you can obtain your distance from the 
station and with the VOR Receiver the magnetic bearing (radial) from the station. To get your distance ,...J 
from a VOR Station that has DME equipment, simply note the distance read on the airplane DME 
Indicator. This is the distance along the radial on which you are flying. 

VORTAC 
General Information 

The term VORTAC means 
VOR- VHF OMNI-Directional Range (Conventional VOR) 
TAC-TACAN (Tactical Air Navigation System) 

The VORTAC is a combination facility incorporating azimuth information from both the VOR 
and the TACAN, plus distance information as provided by TACAN. 

Like each counterpart of its system, it has the added capacity of being usable as an instrument 
letdown and approach aid. 

Although consisting of more than one component, incorporating more than one operating frequency, 
and using more than one antenna system, VORTAC is considered to be a unified aid for navigation. 

Standby ground equipment is usually provided, and provision is made for switch over to standby, 
in event of failure or malfunction of primary ground equipment. 

This system is subject to the same line-of-sight limits as VOR and the transmission has similar 
characteristics. 

VOR Test Facilities 
Regulations state that all VOR receivers m1lst be periodically checked for accuracy when they 

are used for IFR operations. This may be accomplished in several ways, one of which is the VOR test 
facility (VOT). These test facilities are located a.t many large airports throughout the United States. 

The VOT transmits a test signal on frequencies within the VOR receiver range. The signal is 
aurally identified by a continuous stream of dots or a continuous 1020 cycle tone. All VOT's transmit 
a signal which will cause the course deviation indicator to center only when the course selector is 

FOPS• 788 ,- ',-
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set to 180° or 360°. Regardless of where the airplane is actually located on the airport, the TO-FROM 
indicator will always indicate TO when 180° is set in the course selector and FROM when 360° is set 
in the course selector. If an automatic bearing indicator is associated with the VOR receiver, it will 
always indicate 180° when the test frequency is tuned. 

Other methods of testing VOR accuracy both in the air and on the ground are outlined in the appro-
priate regulations. The pilot should be aware of each of these methods and the degree ofVOR accuracy 
which applies to each. 

; 

: :f~; 
~: ' 

.. The mandatory VOR receiver check is .applicable to (IFR) (VFR) ~:of-~ 
:s ,_,-

operations. j~ 

~~~ ·· The symbol for VOR test facility is IFR ... 
.. ~ ·.j 

·· VOT's transmit on frequencies within the· 
i VOT receiver range. ~~"': '\ :.-.. 

. : ~ 

i . VOT's transmit a signal which causes the course deviation ;. ; 
i to center when the course selector is 

., 
VOR II;·.; 

set to 360° or ';,' 

I 
r.:\ 

; 
~·.:. . Regardless of where the airplane is located on the airport, if the ~ ;., indicator course selector is set to 180°, the TO-FROM indicator will indi- {/' 

18(1' cate ~ .. t .. ! 
. When using a VOT, a course selector &3tting of360° will produce 

·.· .·~ 

TO a TO-FROM indication of 
.~~~ 

. When the VOR receiver is tuned to a VOT frequency, the course 
deviation indicator will not center unless the course selector is FROM 
set to or ; . ~ 

" ,; 

The instrument indication associated with the use of a VOT is 
•• < 

not affected by the location of the on .. 36(1' 

the airport. 18(1' 

If an automatic bearing indicator is incorporated in the airborne ; 

VOR equipment, it will indicate ___ degrees airplane 
when the VOT is tuned. 

-------··-·--.. --··---------------~-- -· ----~-- ---- ··----, .. 
18(1' t. ·~:~ 

·:i.: -

INSTRUMENT APPROACHES 
Instrument Landing System (ILS) 

The Instrument Landing System (ILS) employs radio transmitting equipment on the ground and 
receiving equipment in the airplane to provide the pilot with a visually indicated path to the runway. 
Marker beacons are located on the ILS front course and their distance to the airport is published on 
the approach chart. 

The ground equipment may be divided functionally into three parts- the localizer, the glide slope 
and the marker beacons. 

FOP$•7&$ 
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The Instrument Landing System employs radio transmitting 
equipment on the ground and radio --------:--­
equipment in the airplane. 

ILS gives the pilot a visually indicated path to the 

The airplane receiving equipment gets information from three 
sources -localizer, glide slope and marker _______ _ 

The marker beacons are nondirectional beacons and their dis­
tance from the runway is on approach 
charts. 

The ground transmitting equipment for the Il..S includes the 
marker beacons, the localizer and glide ______ _ 
transmitters. 

PAGE: 5 - 36 
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2000- 1 REF: 

receiving 

runway 

beacons 

published 

---------- . --------------------------------

Bock Beom Course 

Localizer 

Localizer 
Transmitter 

ILS ot Station 
"KTR" 

slope 

Blue Sector ( 150 Cycles) 

Runway 

Yellow Sector (90 cycles) 

Fig. 5-28 -ILS Localizer Pattern 

The localizer transmitter provides the azimuth directional information for ILS. It is located at 
the far end of the runway from the front course approach end. The transmitter, operating on any one of' 
twenty frequencies within the band of 108.0 me to 111.9 me, sends out two patterns modulated at 150 
and 90 cycles per second. These two signal patterns overlap along a line formed by an extension of 
the runway. This line, or course, iA identified by the airplane receiving equipment as the area of equal 
signal strength bPtween the two patterns. The course formed by the localizer signals has an overali 
width of 5" (Figure 5-28). 

For reference, the 150 cycle area to the right of the "in-bound" approaching airplane on the ILS 
"front course" is designated the "blue" area, and the 90 cycle area tQ the left of the approaching air­
plane is called the "yellow" area. The approach course of the localizer is called the front beam, or course, 
and the course along the centerline of the runway in the opposite direction (and on opposite end) in 
called the back course. The localizer transmitter has a range of approximately 40 miles at an altitude 
of 5,000 feet and 80 miles at 10,000 feet. A typical localizer course is depicted in Figure 5-28. 

Azimuth (directional) information for ILS is provided by the 
_________________ transmitter. 

---------

~-----------------------------------~------~ '}:;.-: ~ 7 P.-; 
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-, ... . .. 

~~ The ILS localizer is located at the end of the runway opposite the localizer 
front course ··-· end. L 
The localizer transmits on any one of ten frequencies between "' 
108.0 and ___ ·-------- me. ! approach 

The frequency band of the ILS localizer is within 111.9 
and 

The transmitter sends out two signal patterns, 150 and 90 cycles I 108.0mc per second. The 150 and 90 cycle signals overlap along a line pro- 111.9mc 
jected from the center of the 

The airplane equipment identifies the on-course by sensing the ~i 

area of equal strength between the 150 and ~ runway 
~ 

cycle signals. tj ~ 
The two signal patterns are given a color designation, yellow ~r: 
and blue. The 150 cycle signal area is blue, the 90 cycle signal ;~ ~ 90 
area is ! 

3 

',k 
The blue designation is to the right of in-bound approaching ;~ 

yellow airplanes, the yellow designation is to the r:Z 
~~ ., .,. 

The localizer transmits two signal patterns, one is ~~~ 

cycles per second and the other is cycles per .~;~ lefi 
~r·t· 

second. -~~-

The 150 cycle signal area is designated by ;_,.·, 
.;.-~, 150 color and is on the side of a front course -~ 

approach. 90 ,. 

The 90 cycle signal area is on the side .,. 
blue of a front course approach and the color designation is right 

The area of equal signal strength between the two signals is on a l left 
line projected from the .------------- of the runway. 

' 
yellow 

----------------- ----- ----- --- ·---·----
The frequency of the localizer is in the band between 

and 
~ center . 

--· -------- ------------------· ··---- me. ., --------- --·--- --
The localizer transmits signals in both directions to form two 

108.0 courses. The two courses are termed the front course and the : 111.9 course. \,_;~ 

The localizer transmitter has a range of 40 miles at 5,000 feet, ~;~ 
:J. 

80 miles at 10,000 feet and transmits on a frequency of 108.0 to f~ back ·~~;;._ 

::~-

At 5,000 feet, the localizer has a range of miles. 111.9 me 

The localizer has a range of 40 niles at 5,000 feet and 
40 at 10,000 feet. 

80 

FOPS·7Itl 
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Fig. 5-29 -ILS Glide Slope Pattern 

Fig. 5-30 -ILS Glide Slope with Airplane Positions and Cockpit Instrument Indications 

Glide Slope 

5- 3S 

1 June, 1966 

2000 - l 

Runway 

The glide slope transmitter is normally located approximately 750 feet from the approach end 
of the runway and approximately 400 feet from the center line of the runway. It transmits a beam 
of 0.8° in width at an angle of approximately 2.5° from the horizontal. The glide slope beam may be 
adjusted to angles between 2° and 4°. The glide slope transmitter emits its signals in the directior. 
of the final approach and sends practically no signal toward the back course. The glide slope trans .. 
mitter operates on any one of 20 channels in the band of 329.3 me to 335.0 me, sending out vertical 
patterns which are modulated at 90 cycles and 150 cycles. The airplane receiver identifies the glide 
slope as a line of equal signal strength between the 90 and 150 cycle patterns. Figures 5-29 and 5-30 
depict a typical glide slope. 

FOPS· 789 

The glide slope transmits the same type of signal pattern aR the 
localizer, except patterns an· vertically arranged. One Rignal iR 
90 cycleH and the other iH cyc:leH. 

The glide Hlorx~ "beam" is an arPa of Poual Htren~~th IH·tw(•l'll t.hl' 
two 

J[j() 
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The angle of the glide slope is approximately 2.5° and is trans-
signals mitted in the direction of the end of 

the runway. (patterns) 

The ILS approach angle is approximately 
approach degrees. 

A glide slope of approximately 2.5 degrees is transmitted to '·· 
the approach end of the runway. There is no useable glide slope ~ 

2.5 
for the back 

J· 

· The glide slope frequency band includes 20 frequencies be-
tween 329.3 me and 335.0 me. These frequencies are paired •, course 
with the localizer frequencies 108.0 to ·-., 

-.,. 

When a localizer frequency is tuned-in (or selected), the match- ' ' 

' ' 111.9 me ing slide slope frequency is automatically in. 
' 

tuned 

Marker Beacons 
The ILS normally has two marker beacons- an outer marker (OM) and a middle marker (MM). 

Usually the outer marker or middle marker also has a low or medium power comjJasslocator transmitter 
to aid in orientation with the ILS course. The outer marker normally is located 4 to 10 miles from the 
approach end of the runway and within 250 feet of an extended center line of the runway and emits a 
signal keyed at two dashes(--) per second. The middle marker is located between approximately 3,500 
feet and one mile from the runway and within 250 feet of the center line, and transmits a series of alter-
nate dots and dashes(·-·-). The compass locator transmitter usually has a power output of25 watts and 
a maximum range of 15 miles. Most of these transmitters emit varying signals according to their posi-
tion. The outer marker usually transmits the first two letters ofthe three letter station identifier and 
the middle marker usually transmits the last two letters of the same identifier. Figure 5-28 shows a 
hypothetical arrangement with Station KTR-(OM) KT, <MM) TR. 

The ILS normally has two marker beacons, an outer marker 
and a middle 

-----
Usually the markers include compass locators. The compass 
locators aid in orientation to the marker 
course. ·-, 

---
'\ 

The outer marker is located from 4 to 10 miles from the approach 
-~~~ 
··.;. 

end of the ILS 
---

The outer marker. located on the front courge of the liB is from 
4to mi IPR from t.h1> runwF•Y 

runway 

The middle marker In approxJmaiRiy om~ rude- from tht• r'UJJ-
way; the outer marker iH between ]() 

and _. ----~-- --·------· -- -- ---- miles from the runway. 
---------·--------- ------------- ------------.---. ----- - - -- ··-··-------------------

FOPS•789 
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The middle marker is approximately __________ _ 
mile from the runway. 

Outer marker compass locators are identified by the first two 
letters of the station 

----------- ------

The compass locator at the middle marker is identified by the 
___________________ two letters of the station identifier. 

Pr\UE: 

DATE: 

REF: 

4 
10 

1 

5- 40 

l June, 1966 
2000- l 

identifier 

-----·., ---

ILS Airborne Equipment 
Figures 5-31 and 5-32 are representative of 

the approach indicator and the outer and middle 
marker indicators used in many airplanes. Figure 
5-32 shows the lights that blink when over the re­
spective markers indicated in the figure. 

The approach indicator is usually the same 
as the one used for VOR. The same tuning equip­
ment is used for ILS as is used in tuning VOR sta­
tions. As shown on Figure 5-31, the approach 
indicator has two "crossed" indicating needles. 
The vertical needle supplies a visual indication 
of the lateral position of the localizer on-course 
signal with respect to the airplane when flying 
inbound on the front course or outbound on the 
back course. The horizontal needle represents the 
glide slope and gives fly-up and fly-down indica­
tions which enable the pilot to locate and keep 
the airplane on the glide slope. 

FM/Z OM 

last 

Fig. 5-31-ILS Cockpit Indicator 

MM 

Fig. 5-32- Marker Beacon Cockpit Indicator Lights 

Use of ILS Airborne Equipment 

Waming 
Fl~ 

When w~ing the liB, the vertioll nPPrllP indii'Pil'~ thp "_yp!J,,w" or "1lhtP" t·olor ArPn of thf' f.l~>d.or 
in whit:h the airplnn1~ iii flyin~~ lf'I!-!'Jr<, !i :~::! If !J,,, niq,lun•· ir.: f1-yinv. ,,ff ''•'If"~ it• t 1.<-. voJI•,·II nrontrf Hoo 

tranamitter, Hu~ ne<~dl~ i~ d.dlt,:l..c."'i Jfllh tb.r, y•·Jl•,w :.r•·:. •tfl.h•· ill•llt afnr If il. ~~ 11ylnv lli tlit: blw: ~:~t:t·l•n, 

•oPs- 789 
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Fig. 5-33 -ILS localizer Front Course and Back Course, Airplane Positions and Cockpit Instrument Indications 

the needle is deflected into the blue area of the indicator. The needle is very sensitive and gives a full­
scale deflection when the airplane is 2.5° to either side of the on-course. A one-fourth scale deflection 
indicates a distance of 75 feet from the center of the on-course when the airplane is 5,000 feet from the 
localizer. A one-fourth deflection at one-half mile from the localizer indicates the airplane is approxi­
mately 38 feet from the center of the on-course. 

The direction toward the beam is not always indicated by the direction of needle deflect.on. The 
indicator has its blue area on the left and yellow on the right, in order to make the needle directional 
when the airplane is approaching the runway on the front course. When the airplane is flying toward 
the runway on the front course, or away from the runway on the back course, follow the needle. When 
the airplane is flying away from the runway on the front course, or toward the runway on the back 
course, fly away from the needle. Regardless of the position or heading of the airplane, the needle is 
always deflected to that color area in which the airplane is flying. The blue area is on the left side of 
the indicator, the yellow area is on the right side. 

In tuning the ILS, most airplane receivers are arranged so that it is only necessary to tune the 
localizer. This is possible because these radios are crystal tuned. When the localizer frequency is tuned, 
if the airplane is equipped with glide slope receiver, the glide slope is automatically tuned to its fre­
quency. The glide slope operates in the frequency band of 329.3 me to 335.0 me and is selected and tuned 
automatically when the localizer is tuned. 

During an approach, whPn the airplanP is above the glidP Rlope, the horizontal needle (fi~'l.iTe 5-31) 
is deflected downward <Figure 5-:JO, Position 1 J; and wh,.n the airplane is below the glide A lope, the 
horizontal needle is deflected upward (Figure 5-30, Position 2!. Th<> glide Hlo~· needle iH always dis­
placed in the direction the airplane must be flown to approach the glide slope. ThiB is true regardless 
of the heading of the airplane. 

FOP$•789 
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1---·--·--:--~--------------------·-·---'--------------l 
ILS indicators which are most often used in transport airplanes ~ive an "on glide slope" indication 

when the rt>ceiver is off or not functioning properly, however, in this situation an "OFF" flag is displayed 
over the horizontal needle. When reliable glide slope si~-,'11als are being received, the flag rotates out 
of sight. 

The glide slope needle gives a full-scale deflection when the airplane is 0.5° below or 0.3° above the 
glide slope. Figure 5-30 shows typical indications of the glide slope needle when the airplane'is above 
and below the glide path. The f,>Teat sensitivity of the needle requires that the airplane be aligned 
accurately on the glide slope at a given distance from the field. Only very minor corrections are recom­
mended near the ground. 

The pilot must remember that, when using ILS, he must align the horizontal and vertical needles 
as soon as possible after intersecting the glide slope and keep them centered for the entire approach. 

FOPS-789 

ILS signals are usually received on the ___________ _ 
receiver. 

Azimuth and glide slope information are usually presented 
on the combination VOR and glide slope -------··---

---·- ----------·---·- - --····-· ----·-··---------· ----· --------
The vertical needle gives directional information from the ILS 

--·-------------··- --------------------------

The horizontal needle gives 
information. 

slope 

----···----·------ ------------·-·----------------··- ···-----··. 

The vertical needle always indicates the color sector in which 
the ____ ____ _ is flying. 

Flying toward the runway on the front course, the needle is 
directional. With the airplane off course to the right, the needle 
will be in the (blue) (yellow) . __ _ ____ _ __________ sector. 

Flying in the blue sector, approaching the runway on the front 
course, the correction would be made (toward) (away from) 

__ the needle. 
-----·--------------- -· ---------------·. ·---·-···--·----·--

Flying away from the runway on the back course, the needle 
remains _________________ __. 

When flying toward the runway on the back course, the needle 
is not directional. The needle always indicates the color sector in 
which the airplane is located, therefore, inbound on the back 
course corrections are made away from the 

Corrections are made away from the needle when inbound on 
the back course, this is also true when flying outbound on the 
______________ course. 

The blue sector is on the right side of the approach bearing on 
the _____________ course and on the left fclr the 

course. 
----------------· --·---·-------·-- --···-----·. 

VOR 

indicator 

------------

localizer 

---------------

{?lide 

airplane 

---------------

blue 

toward 

directional 

needle 

front 

...) 
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The azimuth (vertical) needle always indicates the color sector 
in which the airplane is~--
~~--~-----~-----~~--------~~~~~~----~~----

The azimuth indicator will be fully deflected when the airplane 
is 2.5 degrees either side of the . _____ line. 

--------·----- - -~------- ------------------- --- ----

The azimuth needle indicates a full scale deflection from the 
center line when the airplane is at least------------~---· ___ _ 
d• 4J'ees off the center line. 

------- ----- ~----- ·--·---- -------~~~-~~~~- -- ----· -------

The glide slope needle indicates a full scale deflection when the 

DATE: 1 June,. 1966 

REF: 2000- 1 

front 
back 

---~~~~~~~~--

flying 

center 

airplane is 0.5° below or 0.3° ______ _ ____ _ __ __ __ the glide 2.5 
slope. 

--------------------------~--~-------------- ---·-- ----- ~--- ------~-~---

The glide slope needle indicates a full scale deflection when the 
airplane is _ o below and/or ~~--------------0 above 
above the glide slope. 

The glide slope is automatically received when the receiver is 0.5 
tuned to the 0.3 

localizer 

Approach Charts 
All Jeppesen Approach Charts follow the same format. Refer to Figure 5-34 and complete the 

following programmed exercises. 

FOPS· 789 

On the left side of the Approach Chart, arrow #7 points to the 
block of tower frequencies. The name of the tower is given along 
with the controlling agency m parenthesis. The controlling 
agency of Airpark Tower is the __ _ _ _ _ __ _ . 

The black dot indicates the availability of a group of frequencies 
common to all control __ ___ __ of the specified type. 

The common FAA frequencies are 121.5, 122, 5G, 243.0, and 
257.8. The black dot indicates that the tower has all of these 

All additional frequencies used by the tower are listed. The 
absence of the black dot would mean that the tower has only the 
frequencies 

An X after a frequency means that the frequency is used on 
request. A G after a frequency means that the frequency is 
guarded by the tower. A T after a frequency means that the 
tower cannot receive on that frequency but can~~--~---­
on it. 
--~----~~-·--------·-·~-- --------- -·-·--·- ---- - --

An X after a frequenr:y meanH that th'· fr•·qtH~ncy c<Jn l'w 'lfiN)qn 

G stands for 

FAA 

towers 

frequencies 

listed 

lrtlflllfllll 

f'('lfUl'Sf 



DIRECTED STUDY PROGRAM 
PAGE: 

FOPS-789 

H 
E 
A! 
D\ 
I ! 

N; 
Gj 

p 
L 
A 
N 

p 
R 
0 
F 
I 
L 
E 

US FAA EXAMINATION GUIDE DATK 

HEF: 

0 

!!·ll * 
HavenporP 

il-DO 

1.)032°, 2-7NM to4lfrom lOM. 

tOM 
GS 850:(738') 

TRANS lEVEl: 40 
TRANS AlT. 3000'(2988') 

-~-0_______ _ llSOCl 312'(200') 
~--- 0.6 0 1t2'_____ ---·-· 

{1388) feel on 103° to HCA RNG, hold 

Fig. 5-34- Excerpt- For Training Purposes Only 
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Arrow #9 points to the frequencies used for Ground 

--------------- -- ---·------·------

The frequency used for Clearance Delivery is followed 
by a C. The Clearance Delivery frequency at Airpark is 

DATE: 1 June, 1966 

RI·~F: 2000 - 1 

Guard 
Transmit 

Control 

--- -------· ----------------------------- --------------
Arrow #8 points to the two groups of frequencies used by 
Approach Control and _. ______ Control. 

---- -- --- - ------------------ ·-·-------------
Arrow # 16 points to obstructions. The obstruction alti­
tudes given are the height of the obstruction above sea 

--- ------ ------------------------------

The heavy arrow indicates the highest obstruction on the chart. 
The height of the highest obstruction on this chart is 
_______________________________ above sea level. 
---------------------------- --··· ----- ------

Arrow #19 points to an increment of latitude. Both latitude and 
longitude are given on the chart. Arrow #11 points to the 
___________________ layout of the airport. 
------------------------------------

Arrow #20 points to the VOR facility, giving the identifier and 
the ___ , 

118.6 

Departure 

level 

1522 feet 

runway 

-------------------------· -------------

Arrow #17 points to the orientation detail including major 
building areas, roads, railroads, rivers and shore lines. This 
chart shows that the area of least ground congestion IS the 
immediate vicinity of the airport in the __ _ _ __ 
quadrant. 

frequency 

---------· ---------- - ---------------------------- - ------ ---------------

Arrow #13 points to the procedure turn recommended for the 
___ __ __ _ ___ _ _ approach at this airport. 

Arrow #10 points to a non- ________ _ beacon. 

The nondirectional beacon in this caEe is used in the transition 
to the ILS approach and is located _____________ _ 
nautical miles from the LOM. 

Arrow #30 points to notes applicable to this approach chart. 
This covers information that cannot be adequately shown by 
other means, but is pertinent to the __________ _ 
to the airport. 

Arrow #33 points to the procedure turn which gives the direc­
tion of the turn away from the outbound course. In this case it is. 
--------------- ---· 

The distance given, 10 nautical mil"s. is the distance within 
which the procedure turn should be completed from the outer 

northeast 

ILS 
(ADF) 

directional 

10.2 

approach 

----------------

south 

--------------------- - --------·---- ---·- --------- ----· ·--------------------
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. Arrow #32 points to the schematic detail of the profile diagram 
of the ILS. The indicated altitude of the procedure turn is 1,200 
feet; the height above the airport elevation 
feet. 

---------------
The distance of the outer marker from the end of the runway is 
---------------------·nautical miles. 

The distance of the middle marker from the end of the runway is 
....... ____ _ _______ nautical miles. 

Arrow #35 indicates the missed approach procedure. The alti-
tude of the missed approach procedure is _____________ _ 
feet. 

Arrow #38 points to the straight-in-minimum altitude (above 
ground) for runway 4 right. A one or two engine airplane which 
is fully ILS equipped and which has a stalling speed of over 65 
knots, can land when the ceiling is no lower than ____ _ 
feet. 

Arrow #39 points to the airplane speed, rate of descent and time 
from fix chart. This chart deals with the ____________ _ 
pattern. 

A Low Frequency Approach Chart would give the time from the 
radio facility to the airport. A VOR approach chart would give 
the time from the VOR to the ... -------.. ·-------· 

··--· --------------·------- ---
Arrow #4 points to the general airport information and the 
minimum safe altitudes. Safe altitude provides for a 1,000 foot 
clearance of known obstacles. The safe altitude within 20 miles 
of the airport is ____ feet. 

Arrow #5 indicates the primary letdown radio. In this case, the 
localizer frequency is 

Arrow #12 points to an active IFR _ __________ airport. 

Arrow #15 points to the reference circle of 5 statute mile radius. 
The reference circle does not indicate an airport traffic area or a 
control _________ ___ 

Arrow #14 points to the initial portion of the _____ _ 

Arrow #31 indicates the profile of the radio facilities; arrow 
#34 points to the ILS __ slope. 

Arrow #41 indicateH the point. ofpull-upfor the miRsed appronch. 
Th1~ word MIM iH uH1~d wh1:n• ;1 rni""·~'rl apprmwh mu.'>l. hP imrnP­
diat.l,!y <oXf:C:Utl,d lf nqt. t:r,nt.ar:!. at. t.h1· ;pJI.h'>riZ"'I lnnrlinP: 
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I 

marker 

1,088 

2.6 

0.6 

1,500 

200 

ILS 

airport 

- -·--------- ----------

3.500 

109.5 

military 

zone 

missed approach 
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Arrow #37 points to the circling minimums and to the mini­
mums for which the airport can be listed as an____ _ -~~~­
airport. 

Arrow #40 points to the ceiling/altitude conversion table. A 
ceiling of 200 feet is 312 feet above sea level; a 500 foot ceiling 
is ~ ~ --~ _ -~ ~ -~ ~~--- ___ feet above sea level. 

VOR Approach 

PAGE: 5 - 47 
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minimum 

alternate 

---~---------~-----

612 

The cross section of the approach in Figure 5-35 shows that the outbound descent is no lower than 
6,500 feet MSL and that the procedure turn must be made within 10 nautical miles. The procedure 
turn is made by turning left to 346° and flying the heading approximately one minute, depending on 
existing wind conditions. At the end of the time period, a 180° turn to 166° would be made. During 
the procedure turn, the pilot should change the heading of the course selector of the VOR to the inbound 
heading of 211° and fly the VOR to get on the inbound radial to the station. When established inbound, 
after the procedure turn, Approach Control should be notified; then a descent can be made to 6,000 
feet MSL. 6,000 feet is 669 feet above the terrain. Circling minimums are used because the approach 
course is more than 30° off the runway heading. 

Report to Approach Control when over the station. In this case, the distance for the VOR &tation 
to the airport is 8.1 nautical miles. After flying past the VOR the amount of time required (scale on 
bottom of page), if the airport is not visible, follow the missed approach procedure; notify Approach 
Control of the missed approach, start a climb to 8,000 feet while turning left to fly outbound on the 
160° radial of Denver VOR. A pilot should be on the 160° radial at 8,000 feet MSL within 15 nautical 
miles. Follow the instructions of Approach Control after a missed approach. 

UMF and Nondirectional Beacon Approaches 
Approaches made, using a published Approach Chart for L/MF ranges and non-directional beacons, 

are completed using the same type of procedure as for VOR. Become thoroughly familiar with the 
pattern, altitudes, and minimums before arrival at the destination and follow the chart, and the in­
structions from Approach Control. 

FOPS· 789 

Approach Charts for a VOR or a low frequency range station fol-
low the same format. Both a top and . _ 
view of the approach are given. 

Referring to the Stapleton VOR appro&ch, Figure 5-35, the VOR 
station is nautical miles from the 
airport. 

If the groundspeed is 120 knots, the time from the VOR station 
. to the boundary of the airport is _____ _ 
minutes. 
----------·----~ ~ ~~~-----~-·--·~-· ------~ -. --· ·-- ~ 

The minimum safe altitude within 20 nautical milPR of the 
airport is_______ _ .. _ feet. 

side 

8.1 

4:0.'1 
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Class BVORTAC 
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LANDING 

Groufld 
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257.8 

AU OPERA TORS 

CIRCLING 
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DATE: 
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DENVER, COLO. 
STAPLETON 

VOR 
VOR 116.3 DEN ::::· 

SM~ AUIIUDE 
10NM 12,500' 40NM 16,500' 

DAY NIGHT 

JEl4 Eng 

* 500-1 • 500· \ 
* 500-1 • 500-\ 

1'11500.JI/: 115QQ-Ph 

. fl600·7 Jet 1, 2&3 Eng. * 700 I, t 700 I 1/7 ,{700 2 J•t 1, 7 & 3 E11gj, e700 2 if ,.lrcraft not equipp .. d with operating ADF or OME 
A lfiiCeiV"'" .. uri A, ,._n,.llnt qr 'i.O DMF nof it •ullflf•d. 

1..-------------~--------------· .. ---.. ·--·-----
Fig. 5-35- Excerpt-· For Trainin~ Purpt~•.P.!i Only 

'-----------------------------~" --··-----~--··---·-----·-· 
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Are all common FAA tower frequencies available at Stapleton? 
(yes) (no) .. __ _ __ . 

The weather minimums for a two engine or less airplane with 
operating VOR and ADF at Stapleton are __ _ __ _ __ 
feet and one mile. 

For a three or four engine propeller aircraft not equipped with 
operative DME or ADF, the minimum day ceiling at Stapleton is 
:----- _____ ··-- ___ feet,. and the minimum day visibility 
1s _____ ·-·· _______ mlles. 
-- --------------------------------
The VOR missed approach (pull-up) procedure must be com­
pleted within nautical miles of the 
airport. 

Radar Vectored Approaches 

PAGE: 5 - 49 
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12,500 

----·-·---------

yes 

·-- -·-----------

500 

700 
one and one-half 

15 

For convenience, to expedite traffic, or for more positive control of arriving traffic, radar vectoring 
is often used by Approach Control. Arriving airplanes are contacted and identified by the radar unit 
and instead of making the standard approach, airplanes are controlled by radar. In this case, the pilot 
follows all instructions, acknowledges all transmissions, and repeats heading and altitude assignments 
issued by the radar controller. 

The acceptance of radar vectoring does not change the authorized minimums. A pilot is advised 
of the existing weather and it is his responsibility to determine if the airport minimum will allow 
him to legally make a landing. Violations of authorized minimums are the sole responsibility of the 
pilot. 

FOPS· 719 

For more positive control or to expedite the movements of 
arriving traffic, Approach Control may use _______ _ _____ _ 
vectoring. 
---·--·-------------------·--···-----

When radar vectoring is used to control an airplane, the pilot 
follows all ____ _ given by the controller. 
---------------- -·-· ·------------ ....... . 

In addition to following all instructions, the pilot acknowledges 
all ___ . _ _ _ __ _ 

A pilot not only acknowledges all trammissions from Approach 
Control, but repeats all assigned headings and _ .. 

The acceptance of a radar vectored approach does not change the 
authorized ___________ _ 

---·--------·--

radar 

instructions 

transmissions 

altitudes 

--------------·--··-··--·-·- ---·-··--- ---··-·-· -----· ··----· --------------
A pilot is given the existing weather and it is his responsibility 
to determine if he can legally make an approach and 

Violations of authorized minimums are t.he sole rPsponsibility 
of the ______ .. -· 
-------- --·--·--·-

minimums 
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;· ~pp•un App•o.och O•••f Do'-@ DENVER, COLO. 
""""" '"••• t•u·ell8.3 119.3 126.2 Ap•. flo•. 5331' STAPlETON 
271.3 284.0 363.0 388.0 3351 v ••. "'I llS/NDB (ADF) 2~ l 

1-'~'5;.::3:::3;;::5.~0--...,wc 110.3 lDEN ~:· 
DINVfl A~•J>•"&<h(RJ l 0•J1•••11•• Ull 'C•ou"i:f 

257.8 \J.FI .,_THUD« N 119.5 269.31124.8 351.81121,9 
s 120.5 269.3' · 121.7C 20 HM 11,000' ~0 HM 14.000' 

-
l.s?i!' 

GS 697A' 11643'1 

~'~~~~~.-lONM 

1-----,5"'3=31~·1!. MIM __ J:l. -­

PUll UP: ILS turn RIGHT to 7000 (1669} feet to DEN VOR, or •• directed. 
NDB turn RIGHT to 7000 (1669} feet on 345" from DE lOM within 20 NM, or •• 
directed. 

Fig. 5-36- Excerpt- For Training Purposes Only 

On a radar vectored approach, the pilot repeats all assigned 
and _______ _ 

------------ ·----------------- ----
The responsibility to comply with FAA minimums rests with 
the . 

••• 

pilot 

headings 
altitudes 

pilot 

ILS Approach 
When an U.S approach is desired by the pilot, he should make the request to Approach Control dur- ..,) 

ing the first radio contact. This is accomplished in order to aid Approach Control with traffic planning. 
When a radar vector to the final ILS approach course is expected, the pilot must be prepared by 

having all appropriate navigational radios on and tuned to the correct navigational al.ds. A typical 
U.S approach chart is illustrated in Figure 5-36. If this particular approach were being utilized in 

FOPS·789 
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conjunction with a radar vector, the pilot would be directed to the final approach course of 256°. Upon 
interception of the localizer course, the pilot would complete the approach by reference to his own ILS 
instruments. Even though radar vectors are given, the pilot is still responsible for providing position 
reports and observing lanciing weather minimums. 

In cases where radar is not available or is not desired, the pilot may be directed to the ILS pattern 
via the VOR or L/MF station associated with the airport. As an example, assume that a pilot is inbounq 
to the Denver VOR and desires an ILS approach at Denver. Denver Approach Control directs the pilot 
to proceed from the VOR direct to the localizer outer marker <LOM) for an ILS approach to runway 
26L (Figure 5-36). The pilot will tune the radio compass to the LOM which has a frequency of 362 kc 
and an identifier of DE. After passing the Denver VOR, the pilot turns outbound to intercept the 161° 
radial and reports to Denver VOR, to Approach Control. At the LOM, a left turn is made to track on 
the ILS outbound course of 076°. The ILS receiver (which should be warm and ready for immediate 
use) is tuned to the localizer frequency of 110.3 me. This portion of the approach musi be conducted 
at 7,000 feet MSL or above as shown by the approach cross section on the approach chart. 

The procedure turn must be completed within 10 miles of the airport and the airplane should 
be rolled out of the procedure turn on the localizer course of 256°. A descent is started as the ILS hori­
zontal needle reaches the centered position on the instrument and a position report is made passing 
the LOM. From this point to touch down, the localizer and glide slope needles are referenced to maintain 
the position of the airplane on glide slope and aligned with the runway. 

General Approach Instructions 
For any approach, it is necessary that the pilot remain on the assigned radio frequencies, follow 

all ATC instructions and generally acknowledge all transmissions. However, the pilot should never 
sacrifice basic instrument flying for radio transmissions. It is unnecessary to rush radio procedure 
since instantaneous replies are not expected by ground facilities. 

At no time are published minimum altitudes to be violated. If the airplane is inadvertently allowed 
to descend lower than the minimum altitude, a correction should be made immediately. The airplane 
should never be allowed to descend lower than the published weather minimums for the type of approach 
being made unless clear of the clouds. If the runway or runway lights are not in sight upon reaching 
the minimum altitude, the pilot must execute the published missed approach procedure and follow the 
instructions of Approach Control for another approach or for departing to the alternate airport. 

The pilot should not be hesitant to request a specific type of approach if he so desires. Normally, 
Approach Control will attempt to grant reasonable requests if traffic conditions permit. 

FOI'5•/fSW 

If a pilot intends to use the ILS for landing, Approach Control 
should be notified of this intent during the first radio 

When a pilot expects a radar vector to the approach course, he 
must have the appropriate navigational _______ .. ______ _ 
tuned to the correct frequencies. 

The use of radar does not excuse the pilot from complying with 
mandatory voice reports and landing weather ______ _ 

In cases where radar vectors are not utilized, the pilot may 
be directed to the approach course via navigational 

·----- associa~ed with the airport. 
----------·· ... ·- . -· ------·- --·-- --------·- ----· -- ···--

Published approach procedures must be complied with unless 
other instructions are received from the controlling 

contact 

radios 

minimum.<~ 

-·-----· ·-- ---------

radio 
(aid) 
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If the airplane is not clear of the clouds upon reaching the pub­
lished minimum, the pilot must execute the 
approach procedure. 

If a missed approach is executed, the instructions from Approach 
Control are followed for commencing a new approach or pro­
ceeding to an alternate ----------

DATE: l June, 1966 

2000- 1 REF: 

agency 

missed 

airport 

Precision Approach Radar (PAR) 
A radar controller is able to safely and accurately direct a pilot to a landing in inclement weather. 

The controller has at his disposal, a radar map of the area which continuously shows the range and 
azimuth of airplanes in the vicinity of the radar installation. With this information, the controller can 
direct airplanes to a landing by supplying heading and altitude instructions to the pilot. 

The first phases of a PAR approach include the establishment of a radio frequency acceptable to 
both pilot and controller and positive radar identification of the airplane. In the radar pattern, the; 
pilot is instructed to fly headings and altitudes which will provide for interception of the final approach 
flight path. In this stage of the approach most pilots repeat heading and altitude information to insure 
understanding between pilot and controller. Also, at this time, landing information, weather conditions, 
altimeter setting, and missed approach procedures will be relayed to the pilot. Since the procedure 
to be executed in case of communications failure or missed approach is not published, it is given verbally 
to the pilot. 

While in the radar pattern, turns and altitude transitions must be executed with care and precision. 
All turns should be standard rate unless instructions otherwise are received from the controller. At 
least one time in the approach prior to intercepting the glide path, the controller will advise the pilot 
as to the relative position of the airplane in the approach pattern. 

The interception of the final approach course is usually accomplished at a sufficient distance from 
the airport to allow for any needed heading corrections before the pilot is instructed to initiate the 
descent on the glide slope. Prior to glide slope interception, the airplane is picked up on the precision 
scope which provides altitude information in addition to azimuth and range. 

After intercepting the glide slope, the pilot is instructed not to acknowledge further transmissions. 
A correct position on the glide slope is maintained by making small, precise corrections. 

It is the responsibility of the pilot to execute the missed approach procedure if not clear of the 
clouds when reaching the published approach minimum. 

FOPS-78!1 

A safe, accurate approach and landing can be made with the aid 
of ---~---approach radar. 

A radar controller supplies both heading and ______ _ 
instructions to the pilot. 

Initially, the controller must establish positive radar contact and 
a mutually acceptable radio __________ _ 

The headings supplied by the controller direct the pilot to the 
final approach ----:--------

Prior to interception of the glide slope, all heading and altitude 
information provided by the controll(~r is usually repeated by the 
-------------- -· 

The radar controller transmits to the pilot landing information, 
weather conditions and the altimeter 

·-------------

precision 

altitude 

frequency 

course 

pilot 
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The procedure to be executed in case of loss of communications is 

setting given to the pilot by the __ 

When executing a radar approach, it is necessary to be accurate 
controller in altitude changes and -· 

-~·-···- -- ·----·· ~- -. --------~---- ···---------· 

Unless directed otherwise, all turns in the radar pattern should 
turns be at a standard---~ -···------·------------~--· 

·---·---- ·-· -··---· ----·------ -----···· 

Precision radar equipment provides azimuth, range and 
rate -~------ __________________ information. 

----·----------- ----·-

On final approach, the pilot is instructed to not acknowledge 
altitude further from the controller. 

Any corrections made on the final approach should be small and 
transmissions 

The decision to execute a missed approach is the responsibility of 
precise the 

A missed approach must be executed if the pilot is not clear of 
pilot the clouds at the landing weather 

minimum 

Airport Surveillance Radar (ASR) 
The ASR approach is similar to the PAR approach with the exception that a precision radar scope 

is not used and therefore, no altitude information is available. 
The ASR and PAR approaches are usually identical up to the point of glide slope interception. 

Since the controller has no glide slope information, he can only advise the pilot of the recommended 
altitudes throughout the approach. When the airplane is on final approach, appropriate altitude in-
formation is provided by the controller at one mile intervals. 

An advantage of the ASR equipment is that it can be used for an approach to any runway on the 
airport as well as for controlling air traffic in the general vicinity of the airport. However, a disadvantage 
associated with ASR is that better weather conditions are required for an ASR approach as compared to 
PAR or an ILS approach. 

The abbreviation for airport surveillance radar is 

The ASR and PAR approaches are stmtlar except that no alti­
tude information is associated with the---------­
approach. 

The ASR is not considered to be a ------- approach. 

The pilot is directed down the glide slope by the controller who 
transmits appropriate altitude information at __ _ 
mile intervals. 

Unless otherwise instructed, turns in the radar pattern are 
executed at a standard . _ . _ ______ _ 

ASR 

'-------------------; ":t 
ASR 

precision 

one 

rate 
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VISUAL APPROACH SLOPE INDICATORS (VASI) 
The following information is provided to explain a relatively new FAA system called Visual Ap­

proach Slope Indicator (V ASI) formerly called Visual Glide Slope Indicator (VGSI). 
V ASI provides the same information visually that the glide slope unit of an ILS provides by elec·, 

tronic means. 
The visual glide path is inclined 21/2° to 3° from the horizontal. This visual reference is used by 

a pilot in an aircraft during an approach and landing. Course alignment is maintained by reference 
to the runway or runway lights. 

Use of VASI by pilots of all types of aircraft will: 
1. Improve landing approaches during daylight and night conditions. 
2. Improve safety especially at night by giving the pilot a visual descent pattern that assures 

proper clearance of obstructions in the approach area. 
3. Provide visual reference for approaches over water and featureless terrain where adequate 

references are not available or are misleading. 
4. Provide optimum guidance on descent and landing of large aircraft, especially turbojet 

and reduce to a minimum the possibility of overshooting and undershooting. 
5. Reduce ground noise level by reducing the necessity for low level approaches at high power 

settings. 
6. Provide guidance for a safe approach and landing within the first third of the runway. 

The standard V ASI is usually on the ILS back course or a runway not served by the ILS front course 
and consists of 12 light source units arranged in light bars. Three each of these light bars are placed 
on either side of the runway at the 600 foot point inside the threshold and three each on either side 
of the runway at the 1300 foot point. The bars at the 600 foot point are considered the downwind group 
and those at the 1300 foot point, the upwind group. The visual glide slope reference point is midway 
between the upwind and downwind groups. 

Light intensity can be controlled by the ground operator and will be adjusted on request of the 
pilot. The pilot can normally see the V ASI from a distance of 4 to 5 miles from the end of the runway. 
At night the distance the V ASI can be seen is increased somewhat. In bright sunlight and snow condi­
tions, the distance the pilot can see the V ASI is reduced to about 3.5 nautical miles. 

The unit has an integral fail safe feature, as failure of all units on one side or parts of units on 
different sides will still allow a safe approach. The color relationship between the remaining units 
will still provide glide slope information. 

The basic principle of the V ASI is that of cobr differentiation between red and white. Each V ASI 
bank of lights consists of two rows of lights. One row points upward at an angle and is white. The other 
row of lights in each V ASI set is aimed at a lower angle and is red. 

The lights are arranged so that on the approach a pilot will see the following: 
1. above the glide slope white white upwind light banks 

white white downwind light banks 
2. transition to above glide slope pink pink upwind light banks 

white white downwind light banks 
3. on glide slope red red upwind light banks 

white white downwind light banks 
4. transition below the glide slope red red upwind light banks 

pink pink downwind light b~ 
5. below glide slope red red upwind light banks 

red red downwind light banks 

>OPS-789 
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The V ASI information should not be used prior to final approach as only this area has been pro­
tected for obstruction clearance. The procedure to use for a V ASI approach is to align the aircraft with 
the runway or runway lights at approximately 4 or 5 nautical miles from the runway. The altitude 
above the runway or airport should be approximately 250 feet for each mile out or about 1,000 feet 
at 4 miles from the runway. As the aircraft approaches glide slope interception, the downwind or near 
V ASI lights will transition from the red through pink to white; at this point the descent should be 
initiated. When properly aligned and on the glide slope the pilot will see the downwind V ASI lights 
as white and the upwind or 1300 foot lights as red. 

On the approach, if both bars of light at the 600 foot and 1300 foot positions are red, the airplane 
is too low, if both are white, the airplane is too high. A transition from on the glide slope to high,will 
cause a change in the upwind lights (1300 foot) from red to pink to white, and the pilot will see only 
white (too high). A transition from on the glide slope to low, will cause the downwind lights (600 foot) 
to change from white to pink to red and the pilot will see both lights as red (too low). 

On ne~ng the threshold, some deterioration of system guidance will occur due to the spread of the 
light source at close range. However, V ASI will bring the pilot safely through a "gate" at the threshold 
from which a normal flare-out and landing can be made. 

The FAA visual approach slope indicator is abbreviated 

--------------------------- .... ·.-----------
The V ASI provides the same information visually that the ILS 
glide slope provides _________ _ 

The glide slope provided by V ASI is inclined (2 1/2°-3°) (3°-5°) 
from the horizontal. (Select the correct angle range.) 

V ASI is used by a pilot during the __________ _ 
and landing. 

Course alignment is accomplished by reference to the 
----------or runway lights. 

Approaches made at night or during daylight can be 
by using V ASI. 

Obstruction clearance is provided in the V ASI descent area; this 
increases especially at night. 

---
v ASI improves safety because the glide slope is arranged to 
include clearance of _________ _ 

Approaches over water or featureless terrain using V ASI are 
improved because a _______ _ reference is 
available. 

The optimum guidance provided for large aircraft will reduce 
the possibility of __________ and undershooting. 

,s~ 

" ~ 
VAS! 

electronically 

approach 

runway 

. 
'>e' 

improved 
_ ... -----------

safety 

obstructions 

vitwal 
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',,_,, 
' ' 

overshooting 
In the case of jet aircraft, V ASI will aid in reducing noise by 
allowing approaches at a power 
setting. 
---------------------------·f;,-.: ---------­

' ,~*'"• 

Landings are directed to the first ---------- of lo"""r 'i ~ -;-;-:-:!-uar_•-:-~-Y-~_S_I_i_s_us_u-al-ly-loc_a_ted--on-th_e_ILS-~~~~~~~~~~~~~~~--.--4. ~~~ ...... --
0

-ne---th_i_rd ____ _ 

The light sources are arranged 6 on each side of the runway, 
three lights are located on each side of the runway at the 600 
foot point from the threshold and three on each side at the 
__________ foot point. 

The light source at the 600 foot point from the threshold of the 
runway is called the group. 

back 

..,,.\ 
', 

,.;. 1300 
.~--~~ 

----------------------1~!"-. --------
The light source at the 1300 foot point is called the 
----------group. 

'~;, downwind 
~-,·.-. ___________________________ ;,.~:-----------

Midway between the upwind and downwind light sources is the 
visual glide slope point. upwind 

The light source intensity can be adjusted and adjustment will · .~;.. re·~erence 
be made on the pilot's · ·s '' 

·--- ·----------------'~.~~:-' ---------­
'.1 

·_:,. ~l Bright sunlight and snow may reduce the distance V ASI can be 
seen to 3.5 nautical miles, but it can normally be seen 0:·\ 

1 ·. ~~· ·--- to mi es -.'.:> 
from the end of the runway. ·.Jc 

request 

---------------------~·~~---------
. >:.:.-
-~.:;~·' The system provides a fail safe feature becuuse it may be used 

when part of the lights are _________ _ 4-5 

The basic principle of the VAS! is color differentiation between 
red and lights. inoperative 

The upper part of the light banks in VAS! emit _____ _ 
light. white 

The lower part of the light banks emit------------ :~~-,·; white li~l ~ 
-------------------------------'~-----------------

-1. -~-ee_e_n_co_rr_e_ct_l_y_~_· n_te_rce __ p_t_i_n_g_t_~-~-g~_t_AS_fr_~_!_h_.!_ee_s-~o_d_w_~-~-!'-~-~o-~_i;_h_o:_~d--~~-· · __ re_d--------'-

When correctly positioned on the glide slope the pilot would see 
- ------- --------------- light from the downwind lights. 

' When moving to a position of too high on the glide slope, the 
pilot would notice a transition from red to pink to __ .. ____ _ ___ 
from the upwind lights. 

~i::~~ 
red 

white 

: 

f 
i 
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The light color that a pilot will see from both upwind and down-
white 

wind lights when too low on the glide slope is--~- -----· 
-----------------------

When both banks of lights are white, the pilot is (too high) (too 
red low) on the glide slope. 

When the pilot sees a transition from white to pink to red for 
the downwind lights, he is getting (too high) (too low) too high 

on the glide slope. •. 

For each one mile of distance from the end of the runway, the 
pilot should be approximately feet too low 
above the field. 

On the approach, as the glide slope is intercepted the downwind 
lights transition from red to pink to white. At this point the pilot 250 
should initiate the 

When properly aligned on the glide slope the upwind lights will 
'• 0 

be and the downwind lights will be descent 

V ASI will bring the pilot through a gate at the threshold from 
red which a normal flare-out and can be 
white made. ., 

•· 

_,. landing 
' 

RUNWAY VISUAL RANGE (RVR) 
Aviation weather reports at many stations now carry information designated as Runway Visual 

Range (RVR). This information is included in the remarks section of the aviation weather report. The 
main advantage of RVR over former weather information on ceiling and visibility is that RVR provides 
the pilot with the visibility at the threshold of the runway based on the sighting of high intensity 
lights. The actual measurement is accomplished by use of a transmissometer. 

At fields where RVR is authorized, it can be used as the sole minimum and replaces meterologically 
derived values of ceiling and visibility. 

Runway Visual Range (RVR) in the United States is an instrumentally derived value, based on 
standard calibrations, which represent the horizontal distance a pilot will see down the runway from 
the approach end. It is based on the sighting of either high intensity runway lights or on the visual 
contrast of other targets- whichever yields the greatest visual range. 

Another value that may be derived in a similar manner is Runway Visibility (RVV). RVV is the 
meteorological visibility along an identified nmway where a transmissometer is used for measurement. 
The instrument is calibrated in terms of a human observer; i.e., the sighting of dark objects against 
the sky horizon during daylight, and the sighting of moderately intense unfocused lights on the order 
of 25 candlepower at night. 

The symbol that represents Runway Visual Range iH 
'-;,-."· 

------· 
-------------·-·------- ... ----·-------·- ----· -·~--------- --·---- ~ ·------- ··--·--

--
FOPS·789 
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RVR is carried on aviation weather reports in the 
_________ section. r.',- RVR _______________________ ,;(,; _________ _ 
An advantage of RVR over meteorologically derived data is that 
it provides the pilot with visibility information at the runway 
-------------

remarks 

When RVR is authorized it may be substituted for meteorological 

_:!u_a_·~-~-· ~-~-m_ce-·i_li_n_g_a_n_d_VI_· s_i_b-il-it_y_as_t_h_e:_-_-_-_____ -_-_-_-_-_ -_-_-_-_____ -_-_-__ g __ t_h_re_s_hold-:-------

The meteorological visibility that is determined by sighting !i_ •. _.:: sole moderately intense lights is called ---------- ~ 
---------------------------~,~----------

When the pilot receives a visibility report that is designated as it~ 
RVR, he knows that it was determined (meteorologically) ~"~ 
(instrumentally)---------- ~~~ 

The value that is derived instrumentally and that represents the 
horizontal distance a pilot will see down the runway from the 
approach end is called ----------· 

l1t;~ 
f'l-11>: 
._,., .:, ~: 
; ·•! 

"'r .. ~-· ~~ ,·.,·""' 
. ~iJ; 

RVV 

instrumentally 

____________________________ ,,;c.:•;r----------

_R_VR __ is_de_te_r_m_i_n_ed_b_y_us_e_o_f_a_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-------~~-~,__R __ V_R _______ _ 

RVR is based on the sighting of ---------­
---------lights. 

~-:~!? 
transmissome~r 

i~: -Th--e-tr_a_ns __ m_i_s-so-m-ete_r_d_e_te_rm_I_.n_e_s_t_h_e_VI __ s-ib_i_h-.t-y_a_lo_n_g--th_e_ru_n_w_a_y ___ -l'li·;__ ________ _ 
_ at_th_e ____________ e_n_d_·------------~~_: __ h_'_g_h_,_·n_~_ns_i_tY __ ___ 

l,i approach 

Determining RVR 
RVR is a measure of the transparency of the atmosphere, and is determined by use of a transmis­

someter. The transmissometer consists of a projector, a detector and meter or recorder. The meter 
measures how well light is being transmitted through the atmosphere. The value determined by this 
instrument is converted to visibility in feet (RV:R). The projector and receiver are located parallel 
to the runway at the approach end. The projector and receiver are spaced 500 feet apart in recent 
installations and 750 feet apart in older installat\ons. 

RVR Approval 
Before a runway can be approved for landing using RVR in lieu of reported meteorological ceiling 

and visibility, the following conditions must be met: 

FOP$•789 

(1) High intensity lights spaced not more than 200 feet apart must be installed along the 
runway. 

(2) Full configuration "A" approach lights with condenser discharge flashers must be installed. 
(3) Complete ILS or PAR facilities must oo available. 

'(4) RVR must have a transmissometer a1d associated control tower display equipment cali­
brated in feet. 

(5) All-weather runway markings or runway centerline lighting must be installed. 
(6) There must be a compass locator at the outer marker. 
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The transmissometer measures the intensity of light trans­
mitted through the atmosphere and converts this factor to 

Certain requirements must be met before a runway can be 
----------for RVR. 

The runway must have high intensity runway lights spaced 
along the runway at least every feet. 

To be approved for RVR, the runway must have condenser dis­
charge flashers and full configuration----------------­
approach lights. 

To be approved for RVR, the runway must have complete facil­
ilities for ILS or-------------------

The RVR equipment must include a transmissometer, and con­
trol tower equipment calibrated in feet. 

Requirements for RVR approval also include either all-weather 
runway marking or the installation of runway ___________ _ 
lighting. 

~ 

DATE: 1 June, 1966 

REF: 2000- 1 

RVR (feet) 

approved · 

200 

,. A" 

PAR 

display 

li ~-: ----------------------------------------------------~,~~~--------------------

When RVR is used with the ILS approach, there must be a 
___________________ locator at the outer marker. 

.~ ·~ 

!I 

I 
centerline 

compass 

Takeoff Aids (RVR) 

For RVR to be approved for takeoff without considering reported ceiling, the following aids must 
be available: 

FOPS-7at 

(1) High intensity runway lights spaced not more than 200 feet apart along the runway. 
(2) Transmissometer and associated control tower display equipment calibrated in feet. 
(3) All-weather runway markings or runway centerline lighting. 

To use RVR on takeoff, instead of reported ceiling, the runway 
must have high intensity runway lights spaced at least every 
_________________ feet along the runway. 

For takeoff, using RVR, a transmissometer must be installed at 
the runway and the control must have 
operating display equipment. 

For takeoff with RVR as the sole minimum, the runway must 
have installed either - runway mark-

200 

tower 

_in_g_s_o_r __ --_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-____ l_ig_h_t_in_g_. _________ ~~~--------------
.. -,. all-weather 

centerline 

..... J 
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RVR Minimums ·- --·----

RVR minimums may be obtained from part 97 of.FAR's or published approach charts. When the 
runway meets the requirements stipulated above, and meteorological landing minimums of 200/lh 
have been approved, an RVR of 2600 feet can be substituted for the meteorological data. 

In cases where RVR is approved as the sole factor for approach and landing without regard to 
ceiling and visibility, the approved minimums must be 300/3/4 or less. In instances where the mini­
mums for landing are greater than 300/%, such as 400/1, RVR is not authorized for substitution in 
lieu of ceiling requirements. 

When the reported weather data received by the pilot includes a visibility value specified as run­
way visual range (RVR) or runway visibility (RVV) for a particular runway, such visibility value will 
govern takeoff and landings on this runway. This is regardless of the prevailing meteorological visi-' 
bility reported for the airport on which the runway is located. 

Runway Visual Range Approval 
At runways where RVR is approved for landing, the RVR can be used in lieu of meteorological 

data for both visibility and ceiling. However, in this case, the pilot must have the approach lights 
in sight by the time he reaches the minimum approach altitude. If he does not, he must immediately 
execute a missed approach. The minimum approach altitude on approach charts is the altitude .given 
as the minimum altitude to which an airplane can descend. This minimum altitude is converted to 
altitude above sea level. A conversion table is available in the lower right portion of the Jeppesen 
Approach Charts that will give the minimum descent altitude in feet MSL (QNH). 

FOPS·789 

RVR minimums may be obtained from FAR 97 or published 
chatts. 

---------------------------------
When the field minimums are 200/ 112 and RVR has been ap­
proved, an RVR of 2600 feet can be substituted as the 

minimum. 

RVR is only used as the sole minimum at runways where the 
approved meteorological minimums are _ 
or less. 

When the pilot receives RVR or RVV as part of the weather 
report for a given runway, this information will be used as the 
runway 

At airports where RVR is approved, RVR can be used in place of 
both ceiling and _________ _ 

When the pilot uses RVR as the sole minimum for an approach, 
he must have the approach lights in sight when he reaches the 
__________ approach altitude in order to limd. 

approach 

sole 

300/three-fourths 

visibility 

,"\ visibility 

--------------------------------'· ----------
The minimum approach altitude on approach charts iR th~ mini­
mum altitude abt)v~~ the fiJ,Jd tfi whir:h ~n ;,.q)l;,r,.-. ''m ,1.-.c.,r·.<rt>~l. 
oonverted tn 

In instances where the publi:shed minununu; are greatt~r than 
300/%, such as 400/1, RVR, (is) (is not) 
authorized for ceiling minimums. 

"' i, i m 11 tfl 

MSL 

J 
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is not 

The conversions usually used for converting visibility in miles to RVR in feet are indicated below: 
Meteorological Visibility RVR 

1/2 mile 2600 feet 
3f4 mile 
1 mile 

11/4 mile 

The pilot should know the conversion of meteorological data to 
RVR, 1/2 mile = 2600 feet RVR, 3f4 mile = 4000 feet RVR, 11/4 mile 
= 6000 feet RVR, and 1 mile = RVR. 

When approaching a field, the pilot receives an RVR of 4000 feet, 
he would know that the visibility at the approach end of the run-
way is at least mile. 

4000 feet 
5200 feet 
6000 feet 

5200 feet 

three-fourths 

In situations where RVR is authorized as the sole minimum, a pilot could legally make an approach 
and landing when the station ceiling is being reported zero, provided the Runway Visual Rs.nge is 
at least the minimum stipulated for that field. 

--"' - ' . 

~:-::::-------------------------------f"OPS-7119 ·------
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FACILITIES AND FREQUENCIES 
Radio Facilities Available to the Pilot 

The radio facilities available to the pilot are many and varied. The significant facilities and their 
use for navigation (NAV), or communications (COMM), or poth, are: 

(1) The nondirectional beacon (NDB), commonly called a "homer" (NA V); 
(2) The low and medium frequency ranges (L/MF) which are rapidly disappearing and being 

replaced by VOR's (NAV & COMM); . 
(3) Commercial broadcast stations which can be used to "home on" (N A V); (Be sure of identification 

when using these stations as they are only required to identify themselves every 30 minutes.) 
(4) The very high frequency OMNIdirectional range (VOR) (NAV & COMM); 
(5) Flight Service Stations (FSS) (COMM); 
(6) Air Route Traffic Control Center (ARTCC) (COMM & NAV); 
(7) Instrument Landing System (liS) (NAV & COMM); 
(8) Airport Surveillance Radar (ASR) (NAV & COMM); 
(9) Precision Approach Radar (PAR) (NAV & COMM); 

(10) Control Towers at individual fields (COMM &·NAV); 
(11) Compass locator stations (LMM and LOM) are low powered nondirectional beacons and are 

associated with liS. Middle markers (MM) ltnd outer markers (OM) are VHF devices operating 
on 75 me that transmit a signal almost straight up and are also associated with liS (NAV); 

(12) Fan markers, formerly associated only with low frequency ranges, are now being associated 
with VOR stations (NAV); 

(13) The "Z" marker, a 75 me transmitter, transmits a signal in the cone of silence of the L/MF 
range (NAV); and · 

(14) The distance measuring equipment (DME) which provides the pilot with "slant range" distances 
(slant range is the line of sight distance from the airplane to ground station) from a facility 
when the airplane and ground facility are equipped for this operatiOJ\. The DME operates in 
the UHF frequency band but is paired with VHF frequencies and is usually associated with 
VOR stations, where indicated (NAV). 

Control Facilities 
A typical ground control system, with which the pilot will normally deal, is as follows: (Usually 

all these facilities will be located in the tower.) 
(1) Ground Control is the function that controls airplanes on the ground from the runway to park­

ing space, and from the parking space to the runup area, and also obtains clearances for IFR 
flights. Ground Control can usually be contacted on 121.9 o~ 121.7 me. 

(2) The tower controls airplanes on and in the vicinity of the airport for takeoff and landing. How­
ever, Ground Control and Departur~ Control may be handled by the tower frequency at some 
stations. Normally, all FAA control towers guard one of three frequencies (122.5 me, 122.6 me, 
and 122.7 me), alor..g with their other assigned frequencies. 

(3} Departure Control handles airplanes after takeoff and prior to their being handed off to the Air 
Route Traffic Control Center (ARTCC). Departure Control may be located in the tower, the 
IFR room in a nearby building, or RAPCON, etc. 

(4) Enroute Control is accomplished by Air Route Traffic Control Centers (ARTCC's) which aie 
responsible, in each "individual case, for a large section of the United States. These sections, 
when combined, cover the entire United States. 

The proper designation of the Air Route Traffic Control Center is ARTCC; however, it is commonly 
referred to as Air Traffic Control (ATC). ATC is also used to refer to any controlling agency. Within 
each of the center areas, several sectors are established and as a pilot progresses along a route, he is 

FOPS·789 
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handed off from one sector to the next. When he reaches the boundary of a Control Center (ARTCC), he 
is handed off to the next Center along the route. 

Flight Service Stations (FSS) are located at, or near, many of the navigation facilities throughout 
the United States. The FSS facilities are ad,visory. Actual control of airplanes flying in controlled 
airspace is,exercised by ATC and by the ground control facilities at a specific field. Either of the latter 
has complete authority over flights in their area. 

The control tower controls traffic on and ln the vicinity of the 
' 

At some airports, the control of airplanes on the ground is handled 
by Ground Control and during departure it is handled t>y 

Control. 
airport 

Ground Control may direct an airplane from the parking area to 
Departure I 

the area. I 

J/,;;~'~0 

The IFR clearance is normally delivered on a Ground Control 
L~ ~c< 

i' 

run up 

Sometime after the IFR clearance is received, Ground Control 
I 

will transfer the pilot to the tower for clearance to freqitency 

When the airplane becomes airborne, the tower will transfer the 
takeoff pilot to a Control frequency. 

Departure Control will issue the necessary instructions to get the 
airplane out of the airport vicinity and to the enroute course and 

Departure then transfer the pilot to an Air Route 
Control Center. 

fc 

•' 

Air Traffic Control will control the airplane during the enroute ' 

portion of the flight. Enroute Control is handled by an Air Route Traffic 
Traffic Control 

Each Center is divided into sectors. A pilot may be passed from 
Center one sector to another for 

When a·flight reaches the boundary ofa Control Center, it is 
control "handed off' to ,the next for control. 

" 

' 
Flight Service Stations (FSS) are located at, or near, navigation 
facilities throughout the United States. If contact is lost, or cannot 

Center be established with the Center, Enroute Control is relayed 
through the Stations. 

As "D example, assume an aircraft is over the Lubbock, Texas 
VOR and is unable to contact the El Paso Center to make a posi-

Flight Service tion report. In this situation, the report should be given to the 
c • 

Flight Service Station at for relay to 
the Center. ~-' 

--·· - ----
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Position reports, flight plan changes, requests or other informa- ,· · 
tion given to the FSS are relayed to the Center, and any messages 
from the Center are in turn relayed through the Lubbock 

(5) Approach Control handles flights which are approaching an airfield for landing or are elsewhere 
in the airport vicinity. Approach Control may transfer control of inbound flights to the tower 
prior to landing. However, it is -normal procedure for Approach Control to maintain control of 
inbound flights when inclement weather prevails. In: this case, it becomes the responsibility of 
Approach Control to secure landing clearance fro:ffi the tower for flights under its control. 

(6) If control of a flight has not been transferred to tower or ground control before landing, it will 
be accomplished upon roll out. 

As an aircraft nears its destination, the Center that has controlled 
the last enroute portion of the flight will transfer control of the 

-:-i-:-:I-:_ona_ec-:-t-:-:-nd_te_r:-t:_·n_:_ti_~;-ln_h_a_n_d_le_t_h_e_a_i_r_p-la_n_~_o_:-:-:-.l~_g_t_h_e--j1~-: _________ __._ 

itij Approach 
----------------------ik" 
Approach Control may either control an inbound flight to landing {-~--

' or transfer control to the ________ ·<:: approach 
---------------------~-----~}¥ __________ _ 

tower 

Airplane Call Signs 
The complete aircraft call sign is used on the initial contact with any ground station. Irregular air 

carriers and civil aircraft shall use the name of the manufacturer of the aircraft followed by the complete 
certification number. Example: "Douglas Seven Six Four Eight Six". 

Mter radio contact has definitely been established, the call signs of itinerant aircraft can be reduced 
to the prefix followed by not less than the last three digits (or letters) of the full call sign. 

Air Carrier aircraft may use the abbreviated or full name of the company followed by the number 
of the flight. Example: "Trans Global Two Niner". 

General Procedures 
T_he identification of all aircraft must be clearly transmitted in each contact with an Air Traffic 

Control facility. Also, pilots should be certain that their aircraft is clearly identified by ATC trans­
missions before taking action on an ATC clearance. Garbled radio transmissions should never be taken 
for granted, but should be rechecked. 

On the initial radio transmission to a ground facility, the pilot should indicate the frequency on 
which a reply is expected if other than the normal frequency is to be used. Also, pilots must be certain 
that all transmissions ~e acknowledged and that all acknowledgements are understood. 

FOPS·789 
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On first contact with a ground station, pilots should use the full 
aircraft 

Air Carrier aircraft will use the full or abbreviated company name 
call sign followed by the number of the 

' 
~1~t~ 

Irregular air carrier and civil aircraft shall utilize the manufac- fio' 

turer's name followed by the complete number. flight 
ii 

Upon establishment of contact, call signs of itinerate aircraft can >' 

be reduced to the prefix followed by not less than ,1,'; certification >. 

digits (or letters) of the full call sign. >' 

Pilots must be certain that their aircraft l.s clearly Identified in 
three ATC transmissions prior to acting upon an ATC 

~\:,':f, 
'> 

~f other than a common frequency is to be used, a pilot should :~y 

indicate the frequency to the ground facility in the initial radio i:' clearance 

~!,~ 
Pilots' must' acknowledge all appropriate transmission /c<:;: 

'} ~~ 

' ~~,~~ transmissions 
,;:;' 

Obtaining Weather or Air Traffic Control Information 
A pilot may obtain scheduled weather reports by listening to a FSS radio at 15 and,45 minutes past 

the hour. He may also obtain special weather information by requesting it from any FSS station at any 
time. 

If a pllot desires to change his IFR flight plan in any manner, he will contact ATC and request tlw 
change. Upon receipt of an amended clearance from ATC, the pilot should read back the amended clear-
ance to be sure that there is no misunderstanding. 

Listening Watch 
All pilots operating on IFR clearances are required to maintain a constant listening watch on the 

frequency assigned by the controlling agency. If for some reason the pilot desires a temporary change 
in frequency, he is authorized to request such a change from .ATC. However, at any time a pilot is off 
an assigned frequency, he must report to ATC when he resumes the listening watch on the assigned 
frequency. 

>-fh:,; 
Flight Service Station scheduled weather broadcasts are made at 

c;!;)> 
\\,;d 
:t~~ 

and minutes past the hour. ~t? 
Weather information may be obtained at any time uoon the r' 0 15 

of the pilot. 45 

·If a pilot desires to change an IFR flight plan enroute, he may ~~~~~1~ 
request the change from the controlling Center or through a 

; '~, 
request 

\>0~;; 

_, 
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It is manditory for all pilots on IFR clearances to maintain a 
listening watch on the assigned----------

·If it becomes necessary to change the frequency for any reason, 
•. the pilot must first advise the agency before 
· the change is made. 

· The controlling agency must also be advised when the pilot is 
back on the assigned----------

Radar Assistance or. DF Steer 
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FSS 

frequency 

controlling 

frequency 

In the event a pilot becomes temporarily disoriented or his navigation equipment becomes inopera­
tive, he may contact civil or military facilities and request radar assistance or a DF steer. The frequencies 
to be used for contacting radar facilities are listed in the communications tabulation of Jeppesen 
Avigation Enroute Charts and in the Airman's Guide. 

In order to obtain a DF steer, the pilot must first determine the facilities that have DF equipment. 
This information can be found in the Airman's Guide or the Jeppesen J-AID. When the pilot has 
determined the facility that has DF equipment, he should contact the tower or DF facility and request 
a DF steer. 

If using L/MF with CW, the pilot should transmit two 10 second dashes for a period of five minutes, 
interspersed several times by call letters. 

If only voice transmission is available, the pilot must depress the microphone .button to make 
long dashes, frequently giving call signs by voice. 

If the airplane is equipped with VHF and not equipped with a tone button on VHF, a_lOto 20 second 
voice signal (ah-h-h) will be transmitted (with volume remaining as nearly constant as possible) followed 
by airplane call sign. 

The tower or DF facility will take a bearing and give the pilot an inbound heading to a facility. 
It is always advisable to obtain a bearing from two or more stations, if possible, to establish an actual 
position. 

FOPS-789 

The frequency for contacting civil or military radar or DF 
facilities may be found in Airman's or 
in the communications tabulation of the Jeppesen Avigation 
Enroute _________ _ 

In order to obtain a DF steer, the pilot must first determine the 
facility that has equipment. 

DF Stations are listed in the __________ _ 

Guide 
Charts 

DF or in the Jeppesen _________ _ 
~--------------------------·.:,.· _________ _ 
If radar assistance is obtained, follow the directions of the con-
troller. In using DF, it is desirable to obtain a _______ _ 
from more than one station to establish a position. 

Airman's Guide 
J-AID 

bearing 
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Morse Code and Phonetic Alphabet 

A- ALPHA ·- 1- JULIET ·--- S- SIERRA ... 
B- BRAVO -··· K- KILO -·- T- TANGO -
C- CHARLIE -·-· L- LIMA ·-·· U- UNIFORM 
D- DELTA ..._, .. M-MIKE -- V- VICTOR ···-
E- ECHO . N- NOVEMBER -· W-WHISKEY ·--
F- FOXTROT ··-· 0- OSCAR --- X- XRAY -··-
G- GOLF --· P- PAPA ·--· Y- YANKEE -·--
H- HOTEL .... Q-,QUEBEC --·- Z- ZULU --·· 
1- INDIA .. R- ROMEO ·-· 

VHF .Reception Distance 

Feet Above Ground Statute Miles Nautical Miles 

500 30 26 
1,000 45 39 
3,000 80 69 
5,000 100 87 

10,000 140 122 
15,000 175 152 
20,000 200 174 

The ~ove table is based on zero elevation.of the facility and no intervening physical obstruction. 

*54-88 me TV Channels 2 to 6 

*88-107.9 me FM Radio 

200-415 kc l/ MF & NOB's 108-117.9 me ILS & VOR 

535-1605 kc Commercial Bdcst. 118-135.95 me VHF Voice Comm. 
1 

rr !?216 m• TV ~Chao ..... 7 ,. 13 
3023.5 kc ~ ±1200 m< l Ground Comm. + DME & TACAN Area 

loi ~:~~Tcy Meiiur;:~~quTcy Higl :::~uj"cy Very High Fraquency Ultra High Frequency 

I I ~:~~ I I I I<~~~) l l (LF) (MF) (HF) 

30 kc 300 3000 30,000 -liilocycles-300,000 3,000,000 kc 
.03 me 0.3 3.0 30.0 -megacycftts- 300. 3000 me 

*Non-Aviation 

Fig. 6-1 -Radio Frequency Bands in General Use in Aviation 

Frequency Bands- Low, Medium and VHF 
The low frequency band is between 30 to 300 kilocycles (kc). The medium frequency band is be-

tween 300 to 3,000 'kc, Figure 6-1. The radio compass is ordinarily usable from 100 to 1,750 kilocycles. 
Nondirectional beacons (NDB's) and L/MF's operate in the range 200 to 415 kc. Commercial broad-
casting stations operate in the range of 535 to 1,605 kc. A listing of all current U.S. commercial broad-
casting stations, with power of 100 watts or more, is contained in the Jeppesen J~AID. 
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