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'PREFACE
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X

| . This Rate Training Manual is one of a series of training manuals

} prepared for enlisted personnel of the Navy and Naval Reserve who" °
| i g are studying for advancement in the Air Controlman (AC) r . A8
|

" indicated by the title, this manual is baged upon the professi quali- ’
. fications for the rates of AC3 and AC2, as set forth in Manual of
. Qualifications fc_ar Advancement, NAVPERS 18068 (Series), )

The associated Nonresident Cageer Course for AC 3 &2 18 included
as the last section of this manual, Preceding th# Nonres{dent Career

Sy

Course is a listing of the occupational standazds for AC3 and AC2, as , o=
set forth in the Manual of Qualifications for- Advancement, which crosg~ ;
L references the obcupational standards to ; assignments in the Non~-
;" ‘ resident Career Course, Technical queskions based upon each-occupa~ yd

. Honat standard are provided in the’/ndicated assignment. The AC3 ./

. . ar AC2 will be greatly assisted. preparing for the advancement

) . examination by making full use of thése study aids. This manual aél}d/

L. . the attendant Nonresident’Caréef Course are valusble aids as reviéw

¥ sources for those men, preparing “for "advancement. Their usé for
everyday on-the~job tralni;g-fshi y recommended, /

; - . This training manydl was prepared by the Naval Editcatich and

Training Program Development Center, Pensacola, V‘I'}oﬁda for the

g : Chief of Naval Education and ‘Training, Technical revisw e manu~

o script was provided by personnel of the AC Schools ATTC Memphis,
S . - Millington, Tennessee. . .
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. THE-UNITED STATES NAVY °
_ GUARDIAN OF OUR COUNTRY

The United_States Navy is responsible for maintaining control of the sea
and is a ready force on watch at home and overseas, capable of strong

action to preserve the peace or of instant offensive action to win in war. -

if is upon the maintenance of this control that our country’s glorious
future depends; the United States Navy exists to make.it s0. .

A\

@

WE SERVE WITH HONOR

Tradition, valor, and victory are the Navy's hgri'taée from the past. To
these may be added dedication, discipline, and vigilance as the watchwords
of the present and the future. e
At honte or.on distant stations we serve with pride, confident in '99 respect
of our countyy, our shipmates, andour families.

Our responsibilities sober us; out adversities §trengthen'us.

Service to God and Country is our special privilege. We serve with honor.

~

" THE FUTURE OF m‘s NAVY

" The Navy will always employ new' weapons, new technigues, and

greater power to protect and defend the United States on the sea, under
the sea, and in the air.

Now and in the future, control of the sea gives the United States her
greatest a_dvantage for the maintenance of pedce and for victory in war.

Mobility, surprise, dispersal, and offensive power are the keynotes of
the new Navy. .The roots of the Navy “die in a strong belief in the
future, in continued dedication to our tasks, and in reflection on our
heritage from the past, .

Never have our opportunities and our responsibili‘lieq been greater.

\
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" . AIR CONTROLMAN RATING

N ~

.

This training manual is designed to help you gwer s'heetg, referred to as IKOR (immediate
meet the professional qualifications for advance- knowledge of response) sheets, are a separate
ment to Air Controlthan Third Class and Air package and are not included with this Rate
- Controlman Second Class, The Air Controlman ‘*Training Manual, A separate errata sheet may
(AC) qualifications which- are used as a guide be included with this training package if theré

. in the "preparation of this manual are found in  are changes to the text material of the Rate
- the Manual of Qualifications for Advancement, Training Manual or to the Nonresident Career
NAVPERS 18068 (Series) and the Qualifications .Course, Read the preliminary pages of the Non-

for Advancement at the end of. this manual, resident Career Course thoroughly for complete

The remaind er of this chapter deals with the 1DStructions before you proceed with the course,

enlisted rating structure, the Air Controlman .

rating, -and references which will assist ‘you in ) .

working for advancement and in performing ENLISTED RATIN/G S?RUCTURE

s consig. ormtion on how 10 ke e, TIPS e rting stcturoconait
OL general ratings and service ratings, . ‘

best use of Rate Trainiig Manuals, Therefore, General rating® identify broad occupationa

it 1s strongly recommended that you study. this
fields of srelated duties and functions, Some
chapter carefully before beginning intensive study general ratings include servi ce- ratings; others

of the remainder of this training manual, do not, Both Regular Navy and Naval -Reserve
In studying this manual it should be kept in  personnel may hold general ratings, ' N
mind that all the qualifications for advancement Service ratings identify subdivisions or spe-

are not necessarily completely covered in this cialties within a general rating which require
training manual, Extensive use should be made related patterns of aptitudes and qualifications,
~0f other publications referred to throughout this and which provide paths of advancement for
training manual, career development, The general rating.provides
Figures and tables are utilized in this manual the primary, means of identtfying b{llet require-
ments and/personnel qualifications; it {s estab-
to facilitate learning, The proper understanding
lished or disestablished by the Secretary of the
of the various forms, recognition characteristics, ;
and materfal discussed is made easier if each Navy; and it is provided a distinctive rating
.‘ figure and table is studied carefully as it is re- badge. The term “rate’ identifies personnel
ferred to in the text DR occupationally by pay grades, ‘‘Rating’” refers
i * . . to the octupational field, Service ratings can
‘ This training manual contains training ma-  exist at any petty officer level, but they are

]

of this book supersede -current instructions, _ Regular Navy and Naval Reserve personnel may
manuals, or other technical publications in the.  hold service ratings,

performance of specfic tasks, .
' The Nonresident Career Course for this Rate
Training Manual hagbeenincluded gtthe end of the + AC RATING
text material, It is to ‘assist you in the training
v required to fulfill your job requirements, and it The AC rating is a general rating and is in~

will be’ of-benefit to you when preparing for the cluded in Navy Occupational Group IX (Aviation),
Navy-wide Advancement Examinations, The an~ There are no AC service ratings,

-~

1

I5
R

terial only, It is not intended that any portion most common at the PO3 and PO2 levels, Both.
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Third and Second Class Air Controlmen per-
form atr traffic control duties at naval Air Traffic
Control (ATC) facilities; the omplex of functions
that compris¢ an ATC facility ashore includes
the airport_control tower, radar control facili-
ties, and (‘llght plannlng/ approval branch.

The primary mission of ACs is the safe,
orderly, and expeditious movement of air traffic
-under varying weather conditions; to ald in this
direction, they emplqy such devices as radfo-
telephones, light signals and systems, surveil-
lance an'cl\ precision radars, and allied equipment,

.- The Air Controlman assists pilots in the
preparation and processing of flight plans and
clearances; ‘malntaln?g/cu{rent flight planning
information is also & responsibility of the Alr
Controlman, - . o

_ Air Controlmen Third and Second Class are
also detailed to aircraft garriers where they
perform duties in Carrier Air Traffic Control
Centers (CATCCs). - .
ACs. attached to CATCCs operate Carrier
Controlled Apprqach (CCA) equipment and also

offered ashore. .

The Air Controlman must be conscientious
-and highly motivated in order to effectively per-
. form the duties of his rating. The importance
of the Air Confrolman rating in the overall mis-
gsion of the Navy cannot be

As you advance to Air Controlman Third
and Second Class, more and more of your worth
to the Navy is judged on the basis of the amount
of efficient work you are able to obtain from the
men under your supervision, The Secretary of
the Navy has outlined some of the most impor=-
tant aspects of naval leadership in General
Order Number 21, .

Naval leadership is the art of accomplishing
the Navy’s mission through people. It is the
sum of those qualltles of intellect, of humﬁz
understanding, and of moral character that e
ables a man to inspire and to manage a group
of people successfully, Effective leadership,
therefore, is based on personal example, good
management practices,.and moral responsibility.

The naval leadership program is a continuing
program to develop those qualities of leadership,
, to the greatest extent possible, in all people
}  within the Naval Establishment, )

To be considered for the Air Controlman
i rating, an applicant must pass a rigid medical
" examination, An applicant who meets the medical

Q

£

provide many of the same services as those

overemphasized,

2
8

standards-of FAR, Part 67, based on a medical
examination and evaluation of the candidate’s
history and condition, is entitled to an appro-
priate medical certificate, ) -

Medical certificates are designated as First,
Second, and Third Class, with establigshed medi-
cal standards fofeach class.

Air® Controlmen are required to possess &
Second Class medical certificate.

Medical exarmhinations are givemr—by an ex-
aminer designated by, the FAA. The FAA has
designated flight surgeons of the Armed Forces
orr specified military posts, .stations, and fa-
cilities to give physic xaminations to appli-
cants for FAA medical certificates who are on
active duty, or who are, under Department of
Defense medical programs, eligible for FAA
medical certification as civil airmen, In addi-
tion, such examiners may issue or deny, as
appropriate, FAA medical certificates in ac-
cordance with the regulations of Part 67 amd

policies of the FAA,

ADVANCEMENT

Some of the rewards of advancement are
easy to see., You get more pay. Your job as=
signments become more interesting and more
challenging, You are regarded _with greater re-
spect. by officers and enlisted pbrsonnel, You
enjoy the satisfaction of getting ahead in your
chosen Navy career,

The advantages of advancement are not yours
alone, The Navy also profits, Highly trained
personnel are essential to the functioning of the
Navy. By advancement, you increase your value
te the Navy in two ways:? First, you become
more valuable -as, a technical specialist in your
own rating; and second, you become more val=-
uable as a person who can train others .and
thus make far-reaching contributions to the en~
tire Navy. . '

ADVANCEMENT TO WARRANT AND
COMMISSIONED OFFICER

It has been demonstrated that the Navy has
a need for warrant officers to serve as officer
technical specialists, and ‘limited duty officers
to serve as officer technical managers,

On 5 December 1974, the Secretary of the
Navy approved recommendations for improvement
of the warrant officer and limited duty officer
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Figure 1-1, — Path of advancemefnt from enlisted to warrant officer. and limited duty officer,

programs,. The changes as set forth in BUPERS
Notice 1120 of 24 January 1975 will be in effec_:t

until incorporated into the BUPERSMAN,
New paths from | enlisted to warrant and,

" -LDO, and ffom warrant to LDO, are shown in

figure 1-1. Application may be made for a grade
indicated by an arrow, E-7s and E-8s with 12
to 16 years may not apply simultaneously for LDO
ensign and W-2, Only two applications may be
made while in any one pay gradé,

- Once appointed W-2, ex-enlisteds will con-
tinue progression to W-3, then W-4 as in the
past, or after two years of warrant service may

apply for LDO LTjg. Once-appointed LDO ensign, .

ex-enlisted will progress‘through the LDOgrades
as in the past,

The dotted line from the second E-9 box at
the extreme right of figure 1-2 means that E-9s
with two years of performance equivalent to
W-2 duties may be recommended by the procure-
ment board for appointment as W-38 instead of
w-2, ’

-

YEARS YEARS
OF SERVICE OF SERVICE

195,207

’

+ Enlisted personnel of the Regular Navy and
Naval Reserve on active duty may seek appoint=
ment to warrant status via the Warrant Officer
program or regular commissioned status via
the Limited Duty Officer program,

Personnel seeking appointment under either
of the programs should familiarize themselves
with the laws and regulations governing appoint-
ment, retirement, reversions, and career matters
as contained in the Career Planning Information
Booklet NAVPERS 15176 for aviation personnel,

Eligible applicarits for the Warrant Offfcer
and Limited Duty Officer program will be.con-
sidered by a selection board, The board will
recommend those deemed best qualified for ap--
pointment within authorized quota limitations,

Competition in both of the prograins has been
and -will continue to be particularly keen, and
personnel should commence preparation early
in their career. Increased knowledge by on-the-
job training and specialized training th

" schools and correspondence courses should

sought by all potential candidates

to better pre- .
pare for officer status. :

.9
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E-4 tlnie in service requirements changed by DOD effective 1 July 1976
e for advancement to E-4 TI8 requireiiignts are {ncreased from 21 months

e T PR A AR A AT T
A AR St R

minimum o 2 years, ) p
[} d ; . _\.- ‘ i
REQUIREMENTS * /|E1 # E3 PtE4 tES pE6 | (E7 )
i ; EltoER{E20EY gy hors | toE6 | toET Wooe | adm
4dmos, | ,:' . , .
service- : . 112'mos.| 24 mos.| 36 mos,
. " or 8 mos. |6 mos as E~4. | as E-5. | as E-6.
SERVICE comple- e + |3 years | 6 years | 8 years
tion of, |*% E-2. [as E-3. |time in | time in | thme i 2: IE!;-?;.' i: gx:):.
Recruit ‘ © 1service.| service.| service. |8 of 11 | 10 of 1;;
_ Training, . _ __Jyears years
Recruit ; time in |time in
Training, service |service
(C.O. Class B |must be | must be
may ad- for AGC,|enlisted j enlisted,
SCHOOL :ui%o%up th‘UC‘a'
0 C.
of gradu-
ating
class.) L 35
PRACTICAL Locally . .
FACTORS prepared " Record of Practical Factors, NavEdTra 1414/1, must be
c\;:ack- comploted for E-3 and all PO advancements,
offs .
s Specified ratings must complete
Pmr_?:sn'armc: applicable performance tests be-~
: : fore taking examinations.
n‘;‘mcz c;e:.:dwz ig g Counts toward performance factor oredit in ad-
EVALUATION __ | advancement, vancement multiple, '
Locally Ise Navy<wide examinations )
EXAMINATIONS ** |prepared ’Lel:w required for all PO Navy-wide seleotion board,
. _ tests * advancements,
) equired for E-3 and all PO advancements Nonresident career
m%m%n_ unless waived because of school comple- courses and
ING MILITARY : tion, but need not be repeated if tdentical recommended
REQUIREMENTS) course has already been completed. Bee reading, See
h NavEdTra 10063 (current edition). NavEdTra 10062
.- : . . . .} (current edition),
AUTHORIZATION Co&'ﬁ:ﬁém' 'NAVEDTRA PRODEVCEN  ~
¢ All advancements require Lommandfng officer’s recommendation, \
8, and E-9,

} 1 year obligated service required for E-5, and E-6; 2 years for E-7, E-

# Military leadership exam required for E-4 and E-5. : r
#¢ For E-2 to E-3, NAVEDTRAPRODEVCEN exams or locally prepared tests may be used.

44 Waived for qualificd EOD personnel.

Figure 1~-2,— Actlve duty ad\'m_;ncemgnt requirements, -

4

\ 10

o



\

~

é

Chapter 1—AIR CONTROLMAN RATING . ,

HOW TO QUALIFY <
FOR ADVANCEMENT

What must you do to qualify for advance-
ment? The requirements may change from time
to time, but usually you must:

1, Have a certain amount of time in your
present grade,

2. Complete the required Rate Training Man-
uals by either demonstrating a knowledge of the

material in the manual hy passing a locally.

prepared and administered.test, or by passing

the Nonrgsident: Career Course based on the

Rate Training Manual, ’

3, Utilizing an appropriate Personnel Quali-
fication Standard (when applicable) as a guide-
line, “become qualified and demonstrate your
ability to perform all the practical requirements
for advarnicement by completing the Record of
Practical Factors, NAVEDTRA 1414/1;

.4, Be recommended by your commanding
r, after the petty officers and officers
rvising your work have indicated that they

consider you capable of performing the duties

of the next higher rate,

5. Successfully: complete the applicable
military/leadership examination which is re-
quired prior to participating in the advancement
{professional) examination,

()

Remember that the requirements'for advance-
ment can change. Check with your educational
services office to be sure that you know the most

recent. requirements, .

L3

\;.

material that is required, "You will need to be
familiar with'the following:

1. Manual of Qualifications for ‘Advancement,
NAVPERS 18068 (Seriesy: A

2, Persgnnel Qualification Standard for the
equipment/system and rating assigned, .

3. Record of Practical Factors, NAVEDTRA
1414/1, : '

4, Bibliography for Advancement Study, NAV=-
EDTRA 10052 (Series). .

*5, Applicable Rate Training Manuals and their
companion Nonresident Career Courses.,
6. Examinations for advancement,

Collectively, these documents make up an
integrated training package tied together by the
qualifications, The - following paragraphs de-
scribe these materials and give_some informa-
tion on how each one is related to the others,

~

“‘Quals?’ Manual

The Manual of Qualifications for Adyance-
ment, NAVPERS 18068 (Series), gives the mini-
mum requirements for advancement, This man-
ual is usually called the “Quals” Manual, and
the qualifications ‘themselves are often called
‘“quals’’, The qualifications are of two general
types: military requirements, and professional
(or technical) qualifications, s

Military requirements apply to all ratings
rather than to any one particular_ rating, Mili-
tary requirements for advancement to third
class and second class petty officer rates.deal
with military conduct, naval organization, mili<.

. f ,
Advancement is not automatic, After you "tary justice, security, watch st ling, and other

have met all the requirements, you are eligible
for advancement, You will actually be adyanced
only. if you me% all the requirements (including

. making a high enough score on the writteri exam- .

ination) and if quotas permit, Figure 1-2 gives
a more detailed view of the requirements for
advancement of active duty personnel; figure
. 1-8 gives this information for inactive duty
personnel, .

. HOW TO PREPARE .
FOR ADVANCEMENT .— .

What must you do to prepare for advance~
ment? You must study the qualifications for
advancement, work on the personal qualification
standard and practical factors, study the re-
quired Rate Training Manuals, and study other

1

o

subjects which are required of
all other ratings,

\
ProfesBional qualifications are technical or
professional requirements that are directly re-
lated to the work of each Tating,

Both the military requirements and the pro~
fessional qualifications are divided into subject
matter groups, Practical factors are things you
must be able to DO in order to perform the
duties of your rate,

The qualifications for advancement and a
bibliography of study materials are contained in
the back of this rate training manual. Study
these qualifications and the military require-
mepts carefully, The written examination fof
advancement will contain questions relating to
the knowledge factors and the knowledge aspects

petty officers in

-
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Elto |E2 to |E3 to |E4 to |E5to |[E6to |~
*
REQUIREMENTS E2 E3 E4 /ES E6 . E7 E8 E9 "
- 4
36 mos.| 36 mos, |24 mos8. "
with with with
’;’NO'I(‘;%IAI;IEME 4 mos. | 8 mos. | 6 mos. | 12 mos.| 34 mos. total total total
- gyrs |11 yrs {13 yrs
’ " ' service| service [service
TOTAL TRAINING ! .
DUTY IN GRAD_ET 14 days| 14 days| 14 days| 14 days 28 days| 42 days| 42 days’ 28 days
~ N -
PERFORMANCE Specified ratings must complete applicable
TESTS . performance tests before taking examjnation.  ~
DRILL . Satisfactory participation as a member of a drill unit
PARTICIPATION in accordance with BUPERSINST 5400.42 series.
PRACTICAL FACTORS Record of Practical Factors, NavEdTra 1414/1, must \
(INCLUDING MILITARY be completed for all advancements i
, REQUIREMENTS) . :
RATE TRAINING . -
MANUAL. (INCLUDING Completion of applicable course or courses must be entered
MILITARY REQUIRE- in service record.
MENTS) .
-| Standard Exam . . .
required for all PO :
advancements. ) Standard Exam,
EXAMINATION Standard Exam Also pass , Selection Board.
Military Leadership Exam
for E-4 and E-5. 3

AUTHORIZATION Commanding ‘
Officer NAVEDTRA PRODEVCEN .
\ ‘ !
\ ' _ o -
* Recommendation by commanding officer required for all advancements. . .

{ Active duty periods may be substituted for training duty.

?

1

Figure 1-3,—Inactive duty advanceme\rf requirements.
6 .

12
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. , Chapter 1—AIR CONTROLMAN RATING .

of the practical factors of both the military
requirements and the professional qualifications,
If you are working for advancement to second
class, remember that you may be examined on
third class qualifications as well as on second
class qualifications, ~ :
It is essentigl that the ““quals’ refiect cur-
rent requirements of fléet and shere opédgtions,
and that new fleetwide technical, operational,
and procedural develgpments be included, For
these regsons, the qualffications are continually
under evaluation, Aithough there is an estab-
lished schedule for revisions to the ‘‘qualg”
for each rating, urgent changes to the ‘‘quals?’
may be mmade at any time, These revisions are
" issued in the form" of changes to the ‘‘Quals”
Manual, Therefore, never trustany set of ‘‘quals”’

until you have ¢hecked the change numberagainst .

an up-to-date copy dbf the ‘‘Quals*’ Mandal, Be
sure you‘have the latest revision, :

Personnel Qualification Stan{iards -

Personnel Qualification Standards (PQS) (OP-

; NAV Instructions 3500.34) are presently being

. utilized to prdvide guidelines in preparing for

advancement and qualification to operate spe-
* "cific equipment and systems: They are designed
to support the advancement reqiirements as
stated in the ‘‘Quals” Manual,

The ‘‘Quals’’-and Record of Practical Factors
are stated in broad terms, Each PQS:is much
more ‘specific in its questions that lead to quali-
fication, It provides an analysigé of specific

" equipment and duties, assignments, or regpon-
sibilities ‘which an individual or group of indi-
“viduals (within the same rating) may be called
upon to carry gdt, In other words, each PQS

s provides an’analysis of the complete knowledge
and skills required-‘of that rating tied to a spe-

cific weapon system (aircraft and/or individual

systems or.components),
Each qualification standard has four main

subdivisions in addition to an introduction and .

a glossary of PQS terms. They are asg follows:

100 Series — Theory

200 Series— System ot

800 Series— Watchstations (duties,. assign-
ments, or responsibilities), \_/;1

400 Series — Qualification cards,

[

- The introduction e;lcpl;una the &omplete use
of the qualificatioh standard fn terms of What it
will mean-to the user as well as hiow to uge it.

et

L. o 13

The Theory (100 Series) section specifies
the theory background required as @ prerequi-
site to the commencement of study in the spe-~
cific equipment or system for which the PQS
was written, These fundamentals are normally
taught in the formal schools (Preparatory, Fun-
damentals, and Class A) phase of an individual’s
training, However, if the individual has not been
to school, the requirements are outlined and
referenced to provide guidelines for a self-

study program,

The Systems (200 Series) section breaks
down tHe equipment or systems being studied
into functional sections. PQS items are essen-
tially questions asked iff clear, concise state-
ment (question) form and arranged in a standard
format, The answers to the questions must, be
extracted from the various maintenance man-
uals ~covering the equipment or systems for
which the*PQS was written. This section asks _
the user to explain the function of the system,
to draw a simplified version of the system from
memory, and to .use this drawn schematic or
the schematic provided in the maintenance man=
ual while studying the system . or equipment,
Emphasis is given to such areas as mainte-
nance management procedures, components, com~
ponent parts, principles of operation, system
interrelations, numerical values considered nec-
essary to operation and maintenance, and safety
precautions, Y

. <A ‘ - .

The Watchstation (300 Series)sectionincludes
Guestions regarding the procedures the individual
must know to operate and maintain the equipment

‘or system, A study of the items in the 200 series

section provides the individual with the required
information concerning what the system or equip-
ment does, how it does it, and--other pertinent
aspects of operation,-In the 800 series section,
the questions advance the qualification process
by requiring answers ordemonstrations of
ability to ‘put this knowledge to use or to cope
with maintenance of the system or equipment, |
Areas covered include normal operation; ab- -
normal or emergency operation; emergency‘pro-
cedures which could limit damage. and/or cas-
ualties associated with a particular operation;

«operations that ogdur too infrequentty to be con- .

sidered mandatory performance itens; and main-

.. tenance procedures/instructions such as checks,
- tests, repair, ‘replacement, ete, ' :

The 400 series section consists of the quali-
fication cards, These cards are the accounting
documents utilized to record the individual’s

3
.
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gatisfactory. completion of items necessary for
becoming qualified in duties assigned, Where
the individual starts in completing a standard
will depend on his assignment within an activ-
ity, The complete PQS is given to the individual
being qualified so that he can utilize it at every
"opportunity to become fully qualified in all areas
of his rating and the equipment or system for
which the PQS was yritten, Upon transfer to a
different activity, each individual must requaliiy.
The answers to the questions asked in the quali-
fication standards may be given orally or in
writing to the supervisor, the branch or division
officer, and maintenance officer as required to
certify proper qualification. The completion of
part or all of the PQS provides a basis for the
supervising petty officer and officer to certify
completion of Practical Factors for Advancement,

Record of Practical Factors

Before you can take the Navy-wide examina-

tion for advincement,’ there must be an entry in

your service record to. show—that you have
qualified in the practical factors of both the
military requirements and the professional quali-
fications. A special form known as the Record
of Practical Factors NAVEDTRA 1414/1 (plus
. the abbreviation of the appropriate rating), is
- used to keep a record of your practical factor
qualifications, The form lists all practical fac-
“~tors, both military and professional, As you
. demonstrate your ability to perform each prac-
tical factor, appropriate entries are made in
the DATE and INITIALS columns. S

- ,
Changes are made periodically to the Manual
,of Qualifications for Advancement and revised
forms of NAVEDTRA 1414/1 are provided when
. necessary, Extra space is allowed on the Rec~
.. ord .of Practical Factors for entering additional
practical factors as they are published inchanges,
The Record of Practical Factors also provides
ace for recording demonstrated proficiency
in skills which are within the general scope of
the rate but whih are not identified as minimum
qualifications for advancement,
¥ you are transferred before you qualify in
~ &11 practical factors, NAVEDTRA 1414/1 should
 * be forwarded with your service record to your
" ‘next duty station, You can save yourself a lot
of trouble by making sure that this form is
actually inserted in your service record before
you are transferred. If the form is not in your

- ry

;‘ \)‘
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service record, you will be reduired to start sll
over again and requalify in the practical factors
which have already been checked off,

A second copy of the Record of Practical
Factors should ‘be made available to each man
in pay grades E-2 through E-8 for his personal
record and guidance,

. The importance of NAVEDTRA 1414/1 cannot
be overemphasized, It serves as a record to indi~
cate to the petty officers and officers supervising
your work that you have demonstrated proficiency
in the performance of the indicated practical
factors and is part of the criteria utilized by
your commanding officer when he considers
recommending you for advancement. In addi-
tion, the proficient demonstration of the appli-
cable practical factors listed on this form can
aid you in preparing “for the examination for
advancement, Remember that the knowle%ge as-
pects of the practical fadtors are covered in

the examinations for advenceément. Certainknowl- °

edge is required to d onstrate these practical
factors and additional Kpowledge can be acquired
during the demonstratigi, Knowledge factors per-
tain to thatknowledge whichis required toperform
a certain job, In other words, the knowledge fac-
tors required for a Gertain ratipg depend upon
the job (practical factors) that must be performed
by personnel of that rating, Therefore, the knowl-
edge required to proficiently demonstrate these
practical factors will definitely aid you in pre-
paring for the examination for advancement.

NAVEDTRA 10052

Bibliography .for Advancement Study, NAV-
EDTRA 10052 (Series), is,a very important pub-
lication for anyone preparing for advancement,
This bibliography lists required and recommended
Rate Training Manuals and other reference ma=
terial to be used by personnel working for ad-
vancement. NAVEDTRA 10052 is revised and
issued once each year by the Naval Education

raining and Program Development Center, Each

vised edition is identified by a letter following
the NAVEDTRA number, When using this publi-
cation, .be sure that you have the most reeent
edition., \ ‘ ‘ .

If extensive ctginges in qualifications occur
between the annual revisions of NAVEDTRA 10062,
a supplementary list of study material ‘may be
{gsued in the form of a Notice. When you are

preparing for advancement, check to see whether
changes have been made in the qualifications.

+
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If changes have been made, see if a Notice has
been issued to supplement NAVEDTRA 100562.

The required and recommended references
are listed by rate level in NAVEDTRA 10052,
If you are working for advancement to third,
class, study the material that is listed for third
class, f you are working for advancement to
second class, study the material that is listed
for s®cond class, Remember that you are alse
responsible for the references listed at the

third class level,

« In using NAVEDTRA 10052, you will notice
thati some-Rate Training Manuals are marked with
an agterisk (*), Any manual marked in this way
is MANDATORY — that is, it must be completed
at the indicated rate level before you are eligible
to take the Navy-wide examination for advance-
ment, Each mandatory manual may bé completed
by passing the appropriate enlisted correspond-
ence e that is based on thé mandatory
trainifig manual; passing*locally prepared tests
based on the information given in the training
manual, or in some cases, successfilly ‘com-
pleting an appropriate Class A School,

Do not overlook the section of NAVEDTRA
10052 which lists the required and recommended
references relating to the military standards/
requirements for advancement. For example,

-all personnél must complete the Rate Training

Manual, Military Requirements for Petty Offi-
cer 8 & 2, NAVEDTRA 10056 (Series), for the
appropriate rate level before they can be eligi-
ble to advance, .

The references in NAVEDTRA 10062 which
are recommended, but not mandatory, should also
be Btudied carefully., All references listed in
NAVEDTRA 10052 may be used as source mate-

rial Yor the written examinations at the appro--

priate rate levels(

Rate Training Manuals

There are two general types of Rate Train-
ing Manuals, Rating manuals (such as this one)
are prepared for most enlisted rates, giving
information that is directly related to the pro-
fessional qualifications, Basic manuals give in-
formation that applies to more than one rate
and rating, Basic Electricity, NAVEDTRA 10086
(Series), is an example of a basic manual
because many ratings use it for reference,

Rate Training Manuals are produced by field
activities under the management control of the

s

: .

“
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Naval Education and Training Command. Manuals
are revised from time to time to keep them up
to date technically, The numbering system is
being changed from NAVTRA to NAVEDTRA,
The revision of a Rate Training Manual is
identified by a letter following the NAVTRA
or NAVEDTRA number, You can tell whether
any particular copy of a Rate Training Manual
is the latest edition by checking the number in
the most recent edition of List of Training
Manuals and Correspondence Courses, NAVED-
TRA 10061 (Series), NAVEDTRA 10061 is ac-
tually a catalog that lists training manuals and
correspondence courses; you will find this cata-
log useful in planning your 'study program,

Rate Training Manuals are designed to help
you prepare for advancement. The following
suggestions may help you to make the best use

“of this manual and other Navy training publica~

tions when you are preparing for advancement,

1. Study the miﬁfary requirements and the
professional qualifications for your rate before
you study the training manual, and refer to the
“quals” frequently as you study. emember,
you are studying the training mahual in order to
meet these “quals,” 3

2. Set up a regular study plan, If possible,
schedule your studying for a time of day when
you will not have too many interruptions or
distractions, , iR \

3. Before you begin to study any part of the
training manual intensively, became familiar
with the entire rhanual. Read the preface and
the table of contents. Check through-the index.

Look at .the appendixes, Thumb through the
manual without any particular plan, looking at .1

«the illustrations and reading bits here and there
as you see things that interest you, ,

4. Look at the training manual in'more detail,
to see how it is organized. Look at the table of
content8 again. Then, chapter by chapter, read
the introduction, the headings, and the subhead-
ings. This will give you a clear picture of the
scope and content of the manual, As you look
through the manual in this way, ask yourself
some questions: What do I need to learn about
this? What do I already know about this? How
is this information related to information given
in other chapters? How is this informatfon
related to the qualifications for advancement?

6. When you have a general idea of what is

in the training manual and how it is organized, -
fill in the details by intensive study. In eagh -

study period, try to cover a complete unit— it

L
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may be a chapter, a section of a chapter, ora SOURCES OF INFORMATION o i

subsection, If you kndw.the Bubject well, or if
.the mhterial is easy, you can cover quite a lot
at one time, Difficult or unfamiliar material
will require more study time, . -

6. In studying any one unit— chapter, section,
or subsection—write down the' questions that
' occur to you. Many people find it helpful to

b bl

_ .One of the most

about a Subject is how to find out more aboyt-it.
No single publicatjon can give you all the in-
formation you need to perform the duties of
.your™* rating, You' should learn where to 100k
for accurate, authoritative, up-to-date informa-

make a. written outine of the unit as they study, < %tion on all subjects related to thé ‘military re-

E or at least to write down the most important
- {deas, -
- 7. As you study, relate the information in
E the training manual to the knowledge .you al-
' ready have, When you read about a process, a
skill, or a situation, try to see how this infor-
mation ties in with your own past experience,
3 8. When 'you have finished studying a unit,
E take' time out to see what you have learned,
' Look back over your notes and questions, Maybe
some of your questions have been answered,
. put perhaps you still have some that’are not
answered, Without réferring to the training man-
ual, write down the main ideas that you have
. learned from studying this unit, Do, not quote
| the manugl, If you camnot give these ideas in
r own words, the chances are that you have
not reaily mystered the information, ¢
9. Use Nonresident Career Courses whenever
you can, Nonresident Gareer Courses are based

texts, As mentioned before, completion of a
. mandatory Rate Training Manual can be ac-

complished by passing the Nonresident Career’
. Course based on the Rate Training Manual. You
will probably find it helpful to take other career
courses, as well as those based on mandatory
training manuals, Taking a career course helps
you to master the lnformat;)on given in the’
training manual and a{s‘o helps you see how much
you have learned, .

10, Think of your future as you study Rate
Training Manuals, You are working for advance-
. ment to third class or second class right nows.

put someday you wijl be working toward higher

AT

will hélp you. ©

-~ , N

on Rate Training Manuals or onother appropriate -

rates, Anything‘extra that yoa can learn now .

quirements for advancement and the professional
qualifications of your rating, T

Some, of the publications {egcribed “in this
rmanual are subject to change or I:Qvision from
time to time —some at regular intérvals, otHers
ag the need arises, When using any publication
that Wt to change or revigion, be sure
that you have the latest edition, When using any
publication that is kept current -by ' means of

changes, be sure you ‘have a copy in which'all - ¢

official changes have been made, Studying can-

perform efficiently or to adyance; it is likely

to be a waste of time and may even be geriously

chnical subjects, Films that may be of inter-
est ‘are listed in the United States Navy Film
Catalog, NAVAIR 10-1-777, ° v

In addition to the sources of information ¢
previously listed and the, Reading List, there
are many helpful publications issued by various
departments of the Navy, Air Force and Army,
and the Federal Aviation Administration, Vari-

" ous. lists of publications, divided by general™
subject matter, are available through the Gov-
ernment Printing Office, Chapter 14 of this .
manual, which includes a discussion of various
publications applicable to the AC .rating, i8 a
good source of reférence material, Additionally,
publications appropriate to specific sabject ma- .
terial are referenced throughout this training
manual, . .

) . TN

useful things'you can learn d o

Training films available to naval persomel < -
re a valuable source of information on many ¢ .

[

A

—celed” or obsolete information-will-not-help-you—
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CHARACTERISTICS - - S
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- Alrceraft performance differences have a letters and numbers as described in the follows
direct effect on the airspace and. visibility re- ing paragraphs and tables, .
quired to perform certain maneuvers, suth as . '

" normal pattern entry; circling approaches, final . STATUS PREFIX SYMBOLS .
alignment for landing; and missed approaches ~“#- . . T .
ox waveoffs, R The status prefix symbol (letterj is never

t . : < used-without a basic or modified mission symbol,

Specific categories of-military aircraft are and indicates #h aircraft is being used for
contained in the Flight Information Publication special or permanent test, or is a prototype,
(FL1P) Planning Section 1, . . .The status letter is placed at the immediste

. - - left of the. modified mission -symbol, or the

Good-landings are spawned in.the approach  missitm or type symbol if no modified mission
to the runway; and although pilot technique is symbol "is.applicable, An example of the use of
the'major factor, ‘correct and timely instruc- a status prefix symbol and a modified mission
tions and information issued by controllers will symbol is- the ‘YAT-37D, which is an Air Force
-significantly_assist pilots to obtain the desired - T-37 reworked and modified for evaluation as an
results, When landings and takeoffs are smooth °  attack' aircraft, Status prefix symbols-authorized
or normal, orderly movements of air traffic at for use are listed in table 2-1, .
the airport are enhanced. - S .

Lnformfation concerning types of aircraft is ,BASIC MISSION SYMBOLS ;.
received from various gsources providing flight s . 3
dats’ on expected and actual aircraft mo:gmengtlsl. " de Ateb:flc ol sslonfunsymbol aemr)biﬁ usgg to
The AC must be able tally translate this note the primary function or capability of an

. ; aircraft. Mission symbols denote the mission
information into & workable estimate of per= f the airoraft, Examples of the use of basic
formance characteristics upon which air traffic ot | reratt., P

-

control instructions and informsation are issued,
iis mental process must necessarily. begin with
arity with the DOD (Department of Defense)
controlled aircraft designation system, and should

. maturé with experierice and association with the

v

various aircraft the DOD operates.

MILIFARY AIRCRAFT DESIGNATION

All aircraft used by DOD agencies have been A

assigned designations to confox;m to joint regu~
lations, The system covers all current and newly
designed military aircraft, rockets, and guided
missiles, and applies to all elements of the
military.departments, .

All milf aircraft are assigned designa-
tions consisting of a combination of significant

B

symbols for aircraft.illustrated in figupe 21
are: a P-3's mission is patrol; a T~2's mission
is trainer; etc. The basic mission symbols
authorized -f8r use are listed in table 2-2,
¢ J

MODIFIED MISSION SYMBOLS

“ The nodified mission symbol consists of a
prefix letter placed at the immediate left of the
basic mission or type symbol. Each military
department determines the need for the assign=
ment of such symbols, Only one modified mission
symbol is used in any one designation, Ancxzinpie
of the use of the modified mission symbol is the
RA-G6C, which is the A=5 aircraft (fig. 2-1),
modified as a reconnsissance sircraft, as indi-
cated by the R, Modified mission symbols su«
thorized for use sre listed in table 2-2,

\ . .
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-, . Table 2-1,— Status prefix symbols
Letter Title Description , ]
Jd ’ Special test, Aircraft on special test programs by authorized organizatlon,s’ on
' temporary. bailment contract having a special test configuration or whose
_ installed property has been temporarily removed to accommo-
. date tho test. At completion of the test, the vehicle will be
returned either to its original configuration or to standard
operational configuration, / i
N Special test, Aircraft on Special test programs by authorized orggnizations /
permanent, on bailment contract, whose configuration is so drastically / .
changed that return of aircraft to its original configuration / 7
- or conversion to standard operational configurdtion is l;éylp,nd _
practicable or economical lfmits, —° /. 1;4 i
Y Prototype. . Afrcraft procured in limited quantities to develop the-potenf lities *
of the design, , /’;' . e
) ’_.‘;.v" . * '5 "’o
M ,/'
. . - ' ’ ' *
TYPE SYMBOLS - starting with the Jetter A, The series symbol

Type symbols (letters) are always used with

a modified mission symbol. Type Bymbols are
placed immeédiately to the right of ‘the basic
< ‘mission symbol. An example of the use of a type
,8ymbol among the aircraft depicted in figure
- 2-1 is the UH-46, The H-means helicopter,

' while the basic mission symbol U denotesaitility., °

- Type symbols authorized for use are listed in
_table %’-3. v

. basic mission or type. New design ‘number,
are assigned when an existing aircraft is re

' to an extent that it no longer feflects/the

' “original configuration dr capability; for e
F"‘. F"s, F"S, F-gp A“'a. A"4’ A-5. A"G,an
.with the numbers being the design
The design number is that number gs
s particular design; and since this
pystem is relatively new, it does not
date sircraft presently in use. F
the F-4 has been in use much 1
A-7o ' B

gned to’
int ‘pOD

. . ) ) B 7
SERIES SYMBOL o /i
T ;.

A letter is assigned to eac sorios change
|« specific basic design. In' designating new air-
oraft, the series symbol is fn consecutive order.
E

Q
ERIC -

PR A i Tox: Providd by ERi
-
r

¢

t, , M < ‘

2
>

.
S,

iy

cesgarily

s .~ maission, ‘The letter A following the number 6

12 "
18,

number in the
confusion, the °

is placed lmme?tely to the right of the design
series symbols.

tters 1 ahd O areip_pt used as
. iy

;
»

SN s
DESIGNATION - /7,

[3
»

, y - i ; ,{:
. /Al pircraft desjgmations: consist of the fol=-
1 ;.“Basic mission symbols and type symbols,
cable, which denoté the primary function
\or_??p.pabmty the airéraft; a design number
asgigned’ in. sgquence to each aircrait intended
to, fulfill tt}e missign; and a series. symbol
which identifies each change of a specific basic
design. A Hyphen (¥) is always inserted between
the basic mission gymbol and the design number,

. In-tife aircraft designation A-6A, for example,
the A- followed by a hyphen (-} indicates that
‘the aircraft is designed for an aftack mission,
as Shown in table 2-2, The number 6 has been

assigned to this particular design for an attack

’

. indicates that this is the first series of this
/design, The designation A-6B would identify

s the- first searies change of the basic design.
Aircrnf.t.deslgnabors may he A“expanded to,

indicate an added or restricted capability by the
usé of one of the modified mission symbols
(table 2-2) preceding the basic mission symbol,

*

o

reraft designation.  To avoid’

-~
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T-39 SABERLINER"

Figllre 2-10
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UH-46 SEAKNIGHT
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Table 2-2. — Basic and/or modified mission symhols

x“

TITLE " DESCRIPTION .

7/

Attack. - Aircraft modified to search out, attack, and desii‘afénemy land or sea targets,
using cohventional or special weapens. This is also used for interdictien

and close air support missions.

Bomber. Aircraft designed for bombing enemy targets.
Corgo/TrarI\sport. Aircraft modified for carrying cargo/passengers or medicdl patients. -
Director. Aircraft modified fof controlling a drone aircraft or a missile. ’
Special | Aircraft modified with electronic devices for employment in one or more of
- Electronic the following missions: S
Installation. (1) Electronic countermédsures.
AL (2). Airborne early warning radar.

(3) Airborne.command and control, including communications relay.
(4} Tactical data communications link for all nonautonomous modes of

flight.
Air;:rqh designed Yo intercept and destroy other aircraft gnd/or missiles

Fighter.
oY (includes multipurpose aircraft also designed for ground support missions).’
, For example, interdiction and close air support.
Seqrch/Rescue. | Aircraft ‘modified and equipped for performance of search and rescue missions.
Tanker. . Alrcraft modified and equipped to provide in-flight refueling of other aircraft.
Cold Weather. Aircraft modified for operation in the arétic and antarctic regions; includes
. skis, special insulation, and other ancillary equipment required for extreme
cold weather operations. .

Aircraft designed to observe (through visual or other means) and report
) tactical information concerning composition and disposition of enemy
< forces, troops, and supplies in an active combat area. .

Observation.

Patrol. Long-range, all-weather, multiengine aircraft operating from land and/or
water bases designed for independent accomplishment of the following
functions: antisubmarine warfare; maritime reconnaissance; an mining.

1 Aircraft modified to be controlled from a point outside the aircraft.
4 ! N

Aircraft modified and permanently equipped for photographic and/or elec-
tronic reconnaissance missions.

Aircraft modified so that it can function to search out, identify, attack, and

‘« destroy enemy submarines.

Trainer. Aircraft modified and equipped for training purposes.

Aircraft, having small paylead, modified to perform miscellaneous missfions,

Drone.

Reéonnaissance.

Antisubmarine,

riliy. 4 such as carrying cargo or passengers, towing targets, etc. >

Staff. Aircraft modified to’ rovide accommodations such as chairs), tables, lounge,

' berths, etc., for the transporatign of staff personnel.

Weather. Aircraft modified and equipped for meteorological missions.

Research. Aircraft designed for tesiing configurations of a radical nature. These air- *

craft are not normally intended for use as tactical aircraft.
. s : :

20 201.9
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ESIGNATIONS AND CHARACTERISTICS

K Table 2-3.— Type symbols

Letter Ditle .

Description

H Helicopter.

A2 VTOL and
STOL.

A rotary-wing aircraft designed with the capability of flight in any
plane. _For example, horizontal, vertical, or diagonal.

Aircraft designed for vertical takeoff or lénding with no takeoff or
landing roll, or atrcraft capable of takeoff and landing in a minimum
prescribed distance.

For example, the designation KA-6D indicates
a basic A-6A model aircraft that has been
modified to perform inflight refueling duties
(tanker), The series symbol D,denotes the design
changes that have been incorparated in this par-
.ticular model. ,

A status prefix symbol may be added' to the
designation to indicate aircraft being used for
expérimentation and for special or service
testing. (See table 2-1.) The status letter, if
used, 18 placed at the imimediate left of the
basic mission symbol or the modified mission
symbol, The designation JA*BA would be iden-
tified as an.aircraft with thé same capabilities
as the A-6A but temporarily configured for a
special test program; at the completion of the
test, the vehicle will be returned to the original
configuration, S

‘. PERFORMANCE .
AND MANEUVERABILITY

In addition to being able to visually identify
various types of aircraft, ACs must familiarize
themselves with aircraft operating character-
istics, New aircraft with increased speed and
performance capabili(les must operate within
the same airspace as older, slower aircraft,
This presents a problem in all aspects of air
traffic control, not only from the standpoint of
faster aircraft overtaking slower aircraft but
algo in regard to'the maneuvering area, stall-
ing speed, rate of climb, and other factors
which* should govern the AC’s judgment under
various conditions. Since the AC often gives
" instructions based on visual observations of

air traffic in a particular grea, it is evident .

that mistaken calculation of aircraft perform-
ance and maneuverability characteristics could
lead to confusion for hoth pilots and controllers.

16

.21

The control tower operator issues clear-
ances that in his opinion can be safely followed

-without collision hazard if reasonable caution is

exercised by the pilot, The, clearance issued
is permissive in nature andkes not relieve the
pilot of the responsibility ;for cautious handling
of his aircraft. The information and clearances
issued are intended to aid pilots to the fullest
extent in avoiding collisions; this goal requires

correct and concise instructions based on sound
judgment for an effective flow ,of air”traffic,
* Normally, single-engine aircraft (as a class)
aré comparatively small and require less op~
erating space around the airport than the large
multiengine aircraft, However, some of the
single-engine jet aircraft do fequire a rather
wide approach due to their high landing speeds,

Multiengine aircraft (as a class) are nor-
mally larger than the single~engine types. They
require approaches that are much wider and a
final approach which is much longer., Eachis a
separate landing or takeoff problem as they
rarely perform these functions-in formation;
whereas, in. thé case of the single-engine air-
craft, many landings and takeoffs are completed
in formation, i

It is. difficult to make generalizations con-
cerning the performance and maneuverability of
various aircraft, as each type has its own set of
characteristics governing its performance both
in the ‘air and on the ground. Jet aircraft as 8
type require less warmup time than recipro-
cating engine types. The jets are extremely
uneconomical to operate on the ground and at
altitudes under those for which they were designed
to operate. Their landing and takeoff speeds are.
universally higher, many requiring the use of
drogue chutes for landing and afterburners for

Ve
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A
takeoff on most present-day airfields. Field
elevations and runway temperatures are vital
elements in control of jet aircraft and, to a
somewhat lesser degree, in the control of recip-
rocating engine aircraff. As an example of what
effect altitude has on even a light aircraft, it
may be startling to learn that an airéraft of
this type which bas a rate of climb of 420 feet
per minute at sea level has its rate.of tlimb
reduced to 225 feet per minute at 5,000 feet.
Also, the distance needed for takeoff is doubled
between these two altitudes. (See fig. 2-2,)

' Higher temperatures and higher humidity have

similar effects on aircraft performance. A high-
performance jet fighter quite possibly may not
operate from an airfield with short runways on
a day on which high runway temperatures prevail,
even though the field elevation is only moderately
high, Later in the afternoon, or at night, the
same fighter may be able to effect a takeoff from
the sameé field, because the atmosphere becomes
more dense during night hours as a general rule,
More lift is afforded the aircraft in dense air,
be it a light aircraft or a high-performance jet.

- 13
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An understanding of the large quantities of

fuel consumed by our present-day jet=type air-

craft is of great importance to the Air Controlman.
Whether it be with respect to taxiing for departure,
landing, or local flying, a working knowledge
of the characteristics of the jet and its fuel
problem will put the jet into the traffic picture
without any special priority. A jet engine con-
sumes 10 to 20 times as much fuel as the—
average reciprocating engine while operating
on the ground, For example, a T-33 will consume
4 gallons of fuel per minute at idling speed
while on the ground., At 40,000 feet, and using
100 percent power, it consumes 4 gallons per
minute and travels 6 to 7 miles.

Cognizance of the hazards to aircraft on the
ground and in the air, which are caused by wake
turbulence from heavy aircraft, is of the utmost

. importance to the Air Controlman. Large air-

craft can create wake turbulence severe enough
to endanger light aircraft, particularly in light
wind conditions, as this turbulence may remain
in the approach and landing area for several

o




Chapter 2— MILITARY AIRCRAFT DESIGNATIONS AND CHARACTERISTICS

~

minutes, Turbulenge may- be e\rlcoux;tered by
lightweight and me umweight aircraft whenland-

"ing or crossing the wake of large aircraft,

More detailed information concerning wake tur-

bulence can be found in chapter 10 of this Rate .

Training Manual, The turbulence created by a
Jet aircraft without afterburner at 100 percent
TpPm may extend from 150 feet to 200 feet, while
the same jet with afterburner may create tur-
bulence from 300 feet to 400 feet. These areas
may vary with atmospheric conditions, During
ground operations, if the jet is moving, the area
efXtends farther than if the jet is holding, The
blast effect of a present-day large jet engine-is
extremely dangerous, For example, af a dig-
tance of 25 feet temperatures may reach 350
degrees with a velocity of 475. miles per hour,
while at 100 feet the temperature may still be
about 100 degrees with a velocity of 50 miles
per hour, .

The installation of high-speed or banked
turnoffs is an important factor in the expedi-
tious handling' of arriving traffic, Pilots are
able to clear the runway in use in.a much
shorter time than was possible with the earlier
runway and taxiway configuration, This in turn
is of tremendous assistance to the Air Control-
man in expediting the flow of traffic, Taxiways
at many airports are too narrow for use by our
larger aircraft today, Consequently, remodel-
ing and new construction are constantly being
done to cope with the larger and heavier air-
craft, as well as those planned for the future,
The new taxiways have banked, high-speed turn~-
offs wide enough to accept aircraft at faster
speeds, When ‘installed and in use, high-speed
turnoffs have been used at speeds up to 63
miles per hour, ’

The Air Controlman must remain alert to
remember all of the performance and maneu-
verability characteristics needed to handle suc-
cessfully all types of aircraft which may come
under his control, As new types of aircraft are
placed in service, he should immediately learn
a8 much about them as possible, .

When the pilot of a high-performance air-
craft calls in for landing -Instructions, the Air
Controlman must give the pilot a precise and
correct set of instructions, These instructions
should contain and be based on a great number
of determinations made quickly by the Air Con-
trolman, First of all, he has to recognize the

S

aircraft and mentally review the performance
characteristics associated with this aircraft.
When the proper mental associations have been
made, he is ready to give the pilot the neces~
sary correct instructions, His mental review
should be concerned with such considerations
as the aircraft’s landing speed, approach pat-
terns, runway length requirements, barometric
pressure, and many other factors connected
with the safe approach and landing of this aireraft,

AIRCRAFT CHARACTERISTICS

The following paragraphs contain certain
characteristics that should be known by indi-—
viduals controlling aircraft, such as those il-
lustrated in figure 2-1, Keep in mind that mem-
orizing the exact figures is not important, but
they are used in this text to show the type of
comparison a controller would make when ig--
suing instructions. If all aircraft in your landing
pattern were high-performance aircraft, then
spacing problems of one aircraft relative to
another would be less than is the case when
high-performance and cargo-type, for instance,
are using the same runway. !

The A-4 is considered a hiéh-performance
aircraft with a cruising speed in excess of 500
knots at altitude. One problem of particular

" importance is the effect of a crosswindon landing

due to the configuration of the landing gear, ,

Pilots of A-48 are listening intently for the wind

direction and velocity since. the gear is rather -
high apd- close together and firesents a problem
of stability after the aircraft has touched down
on the runwg der crosswind conditions,
The A-7 resemples the F-8 aircraft, is a”
high-performance type, and also criises in ex=
cess of 500 knots at altitude. The, A-7 lands

©-°rather fast with a final approach speed of ap-

proximately 120 knots,

The F-8 is a high~performance aircraft
with the F-8H and J series capable of nearly
Mach 2 (Mach 1 = speed of sound at gea level),
Approach airspeed of these models is between
130 and 140 knots, .

The A6 has a cruising speed of about 420
knots but is an extremely stable aircraft at
landing speed with a stall speed of about 70"
knots, which i8 comparable to the E-2, Thig

‘would allow the A-6 to mix with the slowen'

17
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F-14 TOMCAT

. AV-8A HAWKER HARRIER ~ -

201,127

Figure 2-3,— Advanced naval ‘aircraft.

g8 of aircraft without too much conc'erﬁ
{ about overtaking other traffic.

The F-4 is a high-performance alrcraft with
a maximum speed of over Mach 2, 1ts approach
speed i8 between 130 and 140 knots, which is
comparable to most jet fighter-type aircraft.
Two -engines with afterburners enable it to take

r
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off in about 5,000 feet, while it has good slow=
downg capability when back -on the runway by
beingtble to land in about 3,000 feet.

The P-3 has four turboprop engines and can
take off in about 3,700 feet. and climb, at a rate
of 1,600 feet per minute. 1t cruises at approxi=-
mately 350 knots at altitude and has good en=
durance capability, being. able to operate for 17
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hours on two engines, It also has_reverjsible
pitch propellers which enable it to stop in a
short distance after landing, for a quick turn off
the duty runway,

The RA-5C is another high=-performance air-
craft with a maximum spekd of over Mach 2,
Its approach gpeed, takeoff, and landing char-
acteristics are comparable to the F-4,

The T-2 is a jet trainer aircraft and is
fairly fast with a cruising speed of over 450
knots, but with the straight wing design for more
stable training operations and slower landing
speeds, : .

The E-2 is a turboprop aircraft with a cruising
speed of approximately 280 knots. It can slow
down very effectively for the landing approach
with a stall speed of approximately 70 knots.

The C-130 also has four turboprop engines
and is a cargo~type aircraft with a cruising
speed of apprgximately 350 knots, It lands a
little faster' than the E-2 with a stall speed of
approximately 100 knots, It can take off in
about - 3,500 feet, and with the reversible pitch
propellers can land and stop in about 2,200
feet, This enables it to clear the runway un-
usually fast for a large aircraft, .

The T-39 Saberliner is a twin-jet aircraft
which was originally designed to train radar
intercept operators; it can dly at speeds in
excess of 350 knots and has a landing speed of
approximately 120 knots,

The OV-10 Bronco is a twin-turboprop, mul~
tipurpose aircraft which is designed for counter-
insurgency- operations; it can carry a crew of

two, has a maximum speed of approximately
250 knots and a landing spéed of 110 knots,

New aircraft are constantly undergoing test
and evaluation for induction into the fleet, One
of the newest of the Navy’s aircraft is the S-3A
Viking which was designed to replace the S-2
series for ASW purpose, The S-3A airframe,
with modifications, can be utilized as COD
(Carrier Onboard Delivery) aircraft, Another
new aircraft, the F-14 Tomcat, is a fighter-
bomber equipped with a variable position wing
that i8 programed to replace the older F-4
Phantom. These aircraft are illustrated in fig-
ure 2-3,

Another of the Navy’s latest aircraft is the

AV-8A Harrier. This single seat, VTOL air-
craft has been assigned ‘to Marine aviation
units, (See fig. 2-3.) .
"~ This unique attack aircraft has the capa=
bility to operate from unprepared fields and
requires little takeoff~and landing area due to
its ability to land and take off verticaily.,

Maximum -speed ‘of the Harrier is listed at
625 knots with a range of 1,800 miles,

Air Controlmen should remain abreast of
current and future developments relative to
naval aircraft by referring to such periodicals
a8 Naval Aviation News and other similar pub-
lications,

For more detailed information concerning

. specific flight characteristics of naval aircraft,

the, AC is urged to consult the appropriate
NATOPS Flight Manual which is published for
every aircraft in the Navy’s inventory,

~
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Pilots of naval aircraft must comply
Federal Air Regulations. Although the
not directly concerned with the physic
tion of an aircraft, he must, nonetheless, have
a knowledge of the regulations whi
guch operations, Based on this knowledge, the
AC is able to issue instructions informa-
tion” which allow pilots to operate jaircraft in
conformance with both the ATC instructions
and the FARs. Additionally, FARs |contain the
general operating rules for holders of control
tower operator certificates and facility ratings,

5

The study of this chapter is intended to pro-
vide the Air Controlman with a knowledge of
air traffic rules and regulations, Only those
-parts, subparts, or certain paragraphs of FAR
which the Air Controlman neéds to know in his
work are reprinted in this ‘chapter, Additions,
deletions, and explanations to FAR within® the
text have been made for clarification only.

This chapter is NOT intended to replace,

. gubstitute for, or supersede official regulations

or directives which should be consulted for
latest changes and final guthority.

* NOTE: FAR, Part I definitions and abbrevi~
ations may be jJound in appendix- Il of this
manual. . "

chapter, 'unle 88

H’.ules of construction in this
shall be as fol-

the context requires otherwise,

- lowss .
1, Words if:)poi‘ﬁng the singular. include the
plural; ' ) L

2, Words importing the plural include the

E;ingulur; -

» 8, Words importing the ‘masm;er

include the feminine; ‘
~ 4, vghall” 18 used in an imperative sense;
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5, “May?’ is used in a permigsive sense
to state authority or perfpission to do the act
‘prescribed, and the words™ ‘‘no person may ces’’
or ‘‘a person maf not ...'’ mean that no person
is required, authorized, or' permitted to do the .
act prescribed; and P . e

6. “Includeé” means ‘‘includes but is not
limited to”’, ' ’

FAR, PART 65—+CERTIFICATION
. - Y. - LoE .
- This “part prescrlb’eﬂl;he %eqtnre{ments'fdii"":
{ssuing air traffic control'tower operators cer-" i3
tificates and associated «watings and the general N e

operating rutes for the holders of such.gertifiz .
cates and ratings.  © B N
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cation and supplementary documents and the
and ratings for which
he applied. '

. A temporary airman certificate is shown in

figure 3-1,
65.15'DURATION OF CERTIFICATES

(a) An air traffic control tower operator
certificate or; rating issued under thig Part is
effective unti) it is surrendered, suspended, or
revoked, . oo

" (b) The holder of any certificate issued under
this Part thad is suspended or revoked shall,
upon the Admiyistrator’s request, return it to
the Administrato

65.16 CHANGE OF NAME: REPLACEMENT )
OF LOST OR DESTROYED .

CERTIFICATE ¢

(a8) An application for a change of name on
a certificate issued under this Part must be
accompanied by the applicant’s current certifi-
cate and the marriage licénse, court order, or
other document verifying the chiange. The doc-
uments are returned to the applicant after in-
spection, . /

' (b An application for a replacement of a lost
or destroyed certificate is made by letter to
the Department of Transportation, Federal
Aviation Administration, Airman Certification
Branch, P,0, Box 25082, Oklahoma ‘City, Okla,
73125. The letter must;

{ir Contain any available drformation re-
garding the grade, number and date of issue
of the certificate, the name in which it was
issued, and the ratings on it; and '

(2 Be accompanied by a check or mone
order for $2,00, payable to the FAA, :

(¢) An application eplacément. of a lost
or destroyed medical certificate is made by
letter .to- the Department of Transportation,
Federal Aviation Administration, Givil Aero-
medical Institute, Aeromedical Certification
Branch, P,0. Box 26082, Oklahoma City, Okla,
73125, accompanied by a check or money order

(d) A person whose certificate issued under
this Part or"medical certificate, or both, has
been lost may obtain a telegram from the FAA
confirming that it was issued. The telegram
may be carried as a certificate for a period
not to exceed 60 days pending his receiving °

- ~
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a duplicate certificate under paragraph (b) or
(c) of this section, unless he has been notified
that the certificate has been suspended or revoked,
The request for such a telegram may be made
by“prepaid telegram, stating the date upon which
a duplicate certificate was requested, or including
the request for a duplicate and a money order
for ‘the necessary, amount, The request for a
telegraphic certificate should be sent to the
office prescribed in paragraph (b) or (c) of this
section, as appropriate, However, a request
for. both at the same time should be sent to
the office prescribed in paragraph (b) of this
section. -

o e B

. 65,17 TEST; GENERAL PROCEDURE

(a) Tests prescribed by or under this Part
are given at times and piaces, and by persons,
designated by the Administrator,

" (b) The minimum passing grade for each test

kS

65.t9 RETESTING AFTER FAILURE

An applicant who fails a written, oral, or °

practical test for a certificate and rating, or
for an‘additiodal rating, under this Part may
apply for retesting —
" (a) After 30 days after the date he failed
the test; or g
(b) Upon presenting a statement from a cer-
ficated and appropriately rated ground $nsisuctor®
or air traffic control tower operator, cértifying
that .o has given the applicant at least 5 hours
of additional instruction in each of the subjects
failed and now" congiders that the applicant is
ready for retesting for the air traffic control
tower operator certificate,

65.20 FRAUDULENT OR FALSE -

STATEMENTS OR RECORDS

X caune to be made:
(1) Any fraudulent or tentionally falge
statement on any applica r a certificate
or rating undér this Part; T
(2) Any reproduction, for fraudulent pur-
poge, or any certificate or rating under ‘this
Part; or .
(3) Any alteration of any’ certificate or
rating under this Part, *
(b) The commission by

(a) No person may m

¥
any

person of an act

prohibited under paragraph {a) of this section

revoking any cer-
person,’ .

is a basis for suspending or
tificate or rating held by that

R
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B - R 1. UNITED STATES OF AMERICA 1. CERTIFICATE MO
DEPARTMENT/OF TRANSPORTATION—FEDERAL AVIATION ADMINISTRATION
PENDING

n. TEMPORARY AIRMAN CERTIFICATE

; Tm{ CERTIFIES THAT wv. JOHN ROCHESTER DOE
1o v. 3471 SEVENTH STREET -
e T [ ) OKLAHOMA CITY, OKLAHOMA 73101
M'Equlf" HEIGHT WEISHT HAR EYES SEX NATIONALITY ’v'.
g 7/7/56 | 71 w|180 |BROWN |BLUE -|M |U. S. A. . .

1X. - has been found to be properly qualified and is hereby authorized in accordance with
the conditions of issuance on the reverse of this certificate o exercise the privileges of N
\ Cantrol Tower ‘Operator . ‘ »
RATIANGS AND LIRITATIONS . -

= TINKER TOWER, MITWEST CITY, OKLAHQMA

xuy:  PAR OMLY : ' L e

THIS 8 B AN ORIGWIAL ISSUANCE ) A REISSUANCE DATE OF SUPERSEDED AIRMAN CENTIFICATE”
OF HIS OF CLATWICATE

. BY OURECTION OF THE ADMINISTRATOR EXAMINER'S ocs%'fmnmou
X.[oaT( of movemct | X SIGHATURE OF EXAMINGR OR - e
. . DATE DESIGKATION EXPRES 57"

8/8/15 ROGER JONES - USAF =" . .

LT =r1

VII. AIRMAN'S SIGNATURE

-

0404 (1-67) FORMERLY FAA FORM 17167

201,133 -
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E
-»
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- Figure 3-1.— Temporary airman certificate. -

1~

B

.66,21 CHANGE OF, ADDRESS . acts and is-under the supervision of the holder
- - of a facility rating for that control tower, For -
. ‘Within 30 days after any.change. in his per- the purpose of this subpart, ‘“‘operating posi=
manent matling agdress, the holder of a certifi- tion”’ me=ans an air traffic control function per-

cate issued under this Part shall notify the formed within or  directly associated with the
Department of Transportation, Federal Aviation cdntrol tower, Figure 8-2 is an example of a
Administration, Airinan Certification Branch, CTO and Facility Rating. N

P.O. Box.- 25082, Oklahoma City, Okla, 78125, NOTE: OPNAV Instruction 37211 (Series)

. in writing, of his rjew address, promulgates the applicability of these regula-- -

E‘ P tions to Navy Air Controlmen, - b 4

3 65.31 REQUIRED %ERTIFICATION . . )

% AND %TING ! . - 65,33 ELIGIBILITY REQUIREMENTS

] = : . ) A .

d No person may act as an air traffic control To be eligible for an air traffic control

.. tower operator af an air traffic control tower tower operator certificate a person must—

. in connection with civil aircraft unless he— ,

o (@) Holds an air traffic control tower oOp-- (a) Be at least 18 years of age;

. ‘erator certificate {gsued ' to him under this (b) Be of good moral character; <
subpart; and (c) Be .able tp read, write, and understand ~

o () ‘Holds a facility rating for that control the English language and speak ipwithdut accent
~ . tower issued to him under this subpart, or has or impediment of speech that would interfere >
'" qualified for the operating position at which.he  with two-way radio conversation; : .

22
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(d Hold at least a second-class medical
certificate issued under Part 67 of this chapter
within the 12 months before the date he applies;
and

(e) Comply with section 65,35,

<

65.35 KNOWLEDGE REQUIREMENTS

Each’ applicant for an air traffic control
tower operator certificate must pass a written
test on—

(a) The flight rules in Part 91 of this chapter;

{b)-Alrpe rafftc control procedures, an
< this subpart; .

(¢) En route traffic control procedures; )

(d Communications operating procedures;
(e) Flight assistance service;

() Air navigstion,
tion; and

. (8) Aviation weather,

and &ids to air naviga-

65.37 SKILL REQUIREMENTS:
OPERATING POSITIONS "

No person may act as an air traffic control
tower operator at any operating position unless
he hag passed a practical test on—

(a) Control tower equipmant and its use;

(b) Weather reporting procedures and use -
of reports; .

(c) Notices to Airmen, and use of the Air-
man’s Information Manual;

(d) Use of operational forms;

(e) Performance of noncontrol operational
duties; and -

() Each of the following procedures that is
applicable to that operating position and is
required by the person exarpining him:

(1) ‘The airport, including rules, equip-
ment, runways, taxiways, and obstruqtionS. .

I.UNITED STATES OF AMERICA
" . | = DEPARTMENT OF TRANSPORTATION-FEDERAL AVIATION ADMINISTRATION

THis CERTiFies |V. THURMAN MARK HITCHCOCK

THAT V.- 303 EDGEWOOD AVENUE
: MMINNVILLE TENN 3730
DATE OF BIRTH HEIGHT | WEIGHT HAIR EYES SEX NATIONALITY )
] 12-27-52 | 72 ) 165 | mLow |Browy M| usa
lx_ HAS BEEN. FOUND TO 8E PROPERLY QU‘%I'IEQ rp EXERCISE THE PRIVILEGES OF :
11 CONTROL TOWER OPERATOR Il. Cer. no. 2057357

* RATINGS AND LIMITATIONS )
XIl. NAVAL AIR STATION TOWER MEMPHIS, TENN &

C xm y ‘
. vnﬁ\ZlMW X.
sie Nl'f'Ull_ HOLOER '

7y

ADMINISTRATOR

X. oAt oF 1ssur. 12-18-75 vill. -
AC FORN.006C-1 113691 SUPERSEDES PREVIOUS EDITION . <
R — .
‘___.l ——— - “ ° . ¢ ) s 2010134
‘ . . Figure 3-2,—CTO and Facility Rating, \{ :
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, (2) The control zone, including terrain
features, visual chéckpoints, and obstructions.
(3) Traffic patterns-and‘assoclated pro-
cedirgs for use of preferential runways and
noise abatems=nt,
(4) Operational agreements. -
(6) The center, alternate airports, and
those airways, routes, reporting points, and air
navigation aids used.for’ terminal air traffic
control. .
(6) Search and rescue procedures,
(N Terminal air traffic control proce-

dures and phraseology.
—preseribed—in-

olding
strument approach, and departure procedures,
‘ (9) Radar. alignment and technical op-

eration, -
(10 The application of the prescribed radar

and nonradar separationstandard, as appropriate.

Il

. 66,39 PRACTICAL EXPERIENCE
- REQUIREMENTS: FACILITY
RATING -
Each applicant for a facility rafing at any air
traffic control tower must have satisfactorily
served — -

(ab)v-As an air traffic control tower operator
at that tontrol tower without a facility rating
for at least 6 months; or

(t) As an air traffic control fower operator,
with a facility rating at a different control tower
for at least 6 months before the date he applies
for the rating. ’ ‘

i A’ member of the Armed Forces of the United
- States—meeis. the requirements of this section

if he has satisfactorily served as an air sraffic
control tower operator for at least 6 months,

65.41 SKILL, REQUIREMENTS:
FACILITY RATING ‘

Each applicant for a facility rating at an air
traffic control tower must have passed a prac-
tical test on each item listed in section 66,87
of this part that*is applicgble to each operating

. position at the control tower at which the rating
.is sought, )

66.46-PERFORMANCE-OF DUTIES

__ (a) An air traffic control tower operator
. shall perform”his duties in accordance with the

'3.0 A

»
E
v
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limitations on his certificate and the procedures
and practices prescribed in air traffic control
manuals of the FAA, to provide {sr the safe,
orderly, and expeditious flow of air traffic,

(b) An operator with a facility rating may
control traffic at any operating position at the
control tower at which he holds a facility rating.
Hawever,- ie may not issue air traffic clearance
for IFR flight without quthorization from the
appropriate facility exercising air traffic control

- at that location,

(c) An operator who does not hold “a facility
rating for a particular control tower may act at

_each operat sition for which he has quali-
fied, under the supervision of an Oper itoYyholding -

a facility raiing for that contrcl tower,

a

66,47 MAXIM UM HOURS

Except in an emergency, a certificated alr
traffic control tower opgraicr ‘must be relieved

-

of all cuties for at least 94 consecutive hours at

least once during each 7 consecutive days.
Such an operator may not serve or be required
to serve—
(a) For more
(b) For more

than 10 consecutive hours; or
than 10 hours during a period
of 24 ﬁgonSecuthe hours, unless he has had a
rest period of at least 8 hours at or before the
end of the 10 hours of duty.

65.49 GENERAL OPERATING RULES

(a¥ No rerson may act as an air traffic
control.tower operator under a certificate issued
to him under this part unless he has in his
personal possession an appropriate current medi-
cal certificate
chapter.

{ssued under Part 67 of this

(o) Each person holdiné an aif traffic con- °

trol tower operator certificate shall keep it
readily available when performing duties in an
air traffic contisl tower, and shall present that
certificaic or his medical certificate or both
for inspection upon the request of the Adminis~
trator or an authorized representative of the
National Transportation Safety Board, or of any
Federal, State, or local law enforcement officer.

(c) A certificated air traffic control tower
operator who does not hold a facility rating for
a particular control tower may not act at any
operating position at the control tower con-
cerned unless there is faintained at that control
tower, readily available to persons named in
paragraph (b), a current record of the operating
positions at which he has qualified. :

i
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(d) An air traffic control tower operator”
may not perform duties under his certificate
during any period of known physical deficiency
that would make him unable to meet the physi-~-
cal requirements for his current medical cer-
tificate, However, if the deficiency is temporary,
he may perform duties that are not affected
by it whenever another certificated and qualified
operator is present and on duty,

() A certificated air traffic control tower
operator may not control air traffic with equip-
ment that the Administrator has found to be

inadequate, £
*(f) The holder of an air traffic control tower‘

it ypper  limits,

Unless otherwise specified, each Federal
airway includes the airspace within parallel
boundary lines 4 nautical miles each side of
the centerline, Where an airway changes direc-
tion, it includes the airspace that is enclosed
by extending the boundary lines of the airway
segments until they meet,

Unless otherwise specified, each Federal
airway includes the airspace that extends up-
ward from 1,200 feet above the surface of the
earth to, but not including, 18,000 feet,MSL,
except that Federal airways for Hawaii have no
Variations of the lower limits of

an airway sre expressed—in—hundrede—of feet—|

até, or an applicent for one,
shall, upon the reascgable request of the Ad-—
ministrator, cooperate fully in any test that
is made of him,

65.50 CURRENCY REQUIREMENTS

The holder of an air traffic control tower
operator certificate may not perform any duties
under.that certificate unless —

(2) He has gerved for at least 3 of the pre- -

ceding € months as an air traffic control tower
operator at the control tower tq which his
facility rating applies, or at the operating posi-
tions for which he has qualified; or

(b) He has shown that he meets the require-
ments -for his certificate and facility rating at
the control tower concerned, or for operating at
positions for which he has previously qualified,

FAR, PART 71 — DESIGNATION OF

g 71.8)FEDE§_AL AIRWA?’S

Federal airways are classified as follows:

i

« (8)_Colored Federal airways—

"™ (1) Green Federal airways,
(2) Amber Federal airways,
(3) Red Federal airways, p
(4) -Blue Federal airways,

[

(b) VOR Federal airways,

Each Féderal airway is based on a center-

line that extends from one navigation aid or

intersection to another navigation afd (or through
several navigation aids or intersections) specified
for that airway,

R T
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above the surface (AGL) or mean sea ievel
(MSL) and, "unless otherwise specifie?d. apply
to the segment of an airway between adjoining
‘navigational aids or intersections,

‘'The airspace of a Federal airway within
the lateral limits of a transition area has a
floor coincident with that of the transition area,

One or more alternate airways may be de-
signated between specified navigational aids or
intersections along each VOR Federal airway,
Unless otherwise specified, the centerline of an
alternate VOR Federa} airway and the center-
line of the main VOR Federal airway are sepa~
rated by 15°, . C

A Federal airway does not include the air-
space of a prohibited area,

71.7 CONTROL AREAS

Control areas consist of Federal airways,
additional control areas, and control area ex-
tensions, but do not jnclude the continental con-
trol area. Unless otherwise designated, control .-
areas include the airspace between a segmen
of a main VOR Federal airway and its asso-
ciated alternate Segments with the vertical extent

of the area corresponding to the vertical extent

- of the related segment of the airway,

71.9 CONTINENTA‘L CONTROL AREA

Y
The continental control area consists of the
airspace of the 48 contiguous states, the District
of Columbia, and Alagka .excluding the Alaska
Peninsula ‘west of longitude 160 degrees west,
at and above 14,500 MSL, but does not include —
(a) The airspace less than 1,500 feet above

~ the-surface of the earth; or

(b) Prohibited and restricted areas, other

“than restricted area military climb corridors

and the restricted areas listed in 71,151, Part
71,151 is not printed in this training manual,
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71.11 CONTROL ZONES

Control zones consist of controlled airspace

which extends upwards from the surface of the

earth and terminates at the base of the conti-
nental control ares, Control zones that dd not
underlie the continental control area have no
upper limit. A control zone is normally a cirgular
area with a radius of 5§ miles and any extensions
necessary to include instrument approach and
departure paths.

71.12 TERMINAL CONTROL AREAS

-

area on the surface of the earth wherein activi-

ties must be confined because of their naturé,
or wherein limitations are imposed upon air-

- craft operations that are not a part of those

activities, or both,

(b) The vertical limits of special use air-
space are measured by designated altitude floors
and ceilings expressed as flight levels or as
feet above méan sea level. - .

(c) The horizontal limits of special use air-
space are meagured by boundaries described
by geographic coordinates or other appropriate
references that clearly define their perimeter,

(d) The. period of time during which a desig-

|
;‘
Ei
!
1

A terminal control area (TCA) consists of
controlled airspace- extending upward from the
surface or higher to specified altitudes, within
which all aircraft are subject to operating rules
and pilot and equipment requirements specified
in Part 91 of the FARs. Each such location is

‘degignated as' a Group I, II, or III terminal

control area, and inciudes ajfgeast one primary
airport around which the TCA'1 located.

TCAs are assigned to a particular group
commensurate with the volume of traffic and
passengers carried. )

71.13 TRANSITION AREAS

Transition areas consist of controlled air-
space extending upward from 700 feet or more
above the surface of the earth when designated
fn fonjunction with an airport for which en
apprved instrument g.gg;c,achpmuedurer}?peen
presdribed; or from 1,200 feet or morél above’
the surface of the earth when designated in
conjunction with airway route structures or
segments, Unless otherwise- specified, transi-
tion areas terminate at the base of the over-
lying controlled airspace. ’

71.17 REPORTING POINTS ) ‘-

-

+
Reporting points cox?slst of geographic‘loca-
tions, in relation to which the position of an
aircraft must be reported in accordance with

91 .'1250
‘ I ‘
FAR, PART 78— SPECIAL
USE AIRSPACE

73,8 DEFINITIONS OF SPECIAL
USE AIRSPACE .

(2) Special use airspace consists of air-
space of defined dimensions identified- by an

.
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stated in the designation.

(e), Special use airspace includes the following
types of areas and restrictions, which are pub-
lished on aeronautical charts and in aeronautical
publications:

(1) Prohibited area— Flights are prohib-
ited except by special permission.

(2) Restricted area— Flights are prohib-
ited between the designated altitudes and during

‘the time of designation, unless prior permission _

is obtained from the ‘“using agency,” or the
“controlling agency.”’

(3) Warning area— Flights are not re-
stricted, but avoidance is advised during periods
of special use.

(4) Alert area— Flights are not re-
stricted, but pilots should be aware that a high
volume of pil training and/or unusual type of

« perial activity takes place in this area.

(5) Also included .under the general
heading of special use airspace are Intensive
Student Jet Training Areas (ISJTA) and mili-
tary training routes. ,

NOTE: A tabulation of these area8 is
contained in FLIP Planning, AP/1A.

73.15 USING AGENCY

(a) For the purposes of this Part, the follow-
ing are using agencies: ’

(1) The agency, organization, or military
command whose activity within a restricted
area necgssitated the area being so designated,

(2) In the case of a Restricted Area/
Military Climb Corridor that does not have a
designated controlling agency, the Military Air
Traffic Control facility may be contacted for
permission for transit through the climb corridor,

(b) Upon the ~request of the FAA, the using.
agency shall execute a letter establishing pro-
cedures for joint useof a restricted area by_tl)f

[ “ "o
N
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’.wswmr'ﬁid‘th? controlling agency, under

which the using agency would notify the con-

. trolling agency whenever the controlling agency

may grant permission for transit through the
restricted area in accordance with the terms of
the letter,
(c} The using agency shall —
(1) Schedule activities within the re-
stricted area; .
. {(2) Authorize transit through, or flight
within, the restricted area as feasible; and
(3) Contain within the restricted area all
activities conducted therein in acc. ~dance with
the purpose for which it was derignated,

provided by using radar, Unless otherwise desig-
nated, each of them includés the area within
14 m'les on each side of the Jet route segment
from flight level 240 through flight level 410,
inclusive,

-5

(c) Terminal radar jet advisory areas consist
of areas in which jet advisory service is pro~-
vided by using radar. Unless otherwise deg-
ignated, each of them includes the area within
14 miles on each side of the VOR/VORTAC
radials, bearings from L/MF navigational facili-
ties, direct courses between navigational facili-
ties, or centerlines of control areas from flight

level 240 throtigh flight level419;—inclusive-—

73,17 CONTROLLING AGENCY

For the purposes of this Part, the controlling
agency is the FAA facility. that may authorize
tzansit through or flight within a restricted.

area in accordance with a Joint~-use letter issued .

under 73,15, -

’ FAR, PART 76— JET ROUTES

75.1 APPLICABILITY
o ~N

Routes between high altitude navigational aids
or intersections of their signals are designated
as jet routes along which aircraft may be op-
erated between 18,000 feet MSL and flight level

4560, Certain areag are designated as jet ad-

visory areas along spdcified jet route segments,
VOR/VORTAC . radials, bearings from L/MF
navigational facilities, direct courses between
high altitude navigational facilities, centerlines
of control- areas, or in the vicinity of speoific

geographical locations,
75.11.JET ROUTES

Each jet route consists of a direct course
for navigating aircraft netween 18,000 feet MST.
and flight level 460, inclusive, between -the
navigationai aids and intersections specified for
that route, s

75.16 JET ADVISORY. AREAS

‘ (i) Jei advisory areas consist of alrspace
as- designated, within the continental control
area,

(b) En route radar fet advisory areas consist

of areas within which jet advisory service is,

(d) Nonradar jet advisory areas consist of
areas within which jet advisory service ig pro-
vided on a procedural basis without the use of
radar. Unless otherwise designated, each of
them includes the area within 14 miles on each
side of the jet ‘route segment from flight level
270 through flight levej 310, inclusive, and
from flight level 370 through flight level 410,
inclusive, . “ -

(e) Jet advisory areas do not include thé

airspace within positive control areas, prohib--

ited areas, or restricted areas except re-
stricted area military climbv corridors and other
- restricted areas so specified,

(f) Jet advisory areas that are based on jet
routes are identified by the associated jet route
number. Those based on VOR/VORTAC radials,

bearings from L/MF navigational facilities, |

direct courses between navigational facilities,
-or centerlines of control areas and those in the
- vicinity of geographical locations, are identified
by geographical names,

FAR, PART 91~GENERAL
OPERATING AND FLIGHT RULES

GENERAL
91.1 Applicability.

(a) Except as provided in paragraph (b) of
this section, this Part prescribes rules gov~
erning the operation of aircraft {other . than
moored balloons, kites, unmanned rockets, and
unmanned free balloons) within the United States,

(b) Each person operating an aircraft of U.8.
registry in air commerce over the high seas
shall comply with Annex 2 (Rules of the Air)
to the convention on Internatiénal Civil Aviation,

2
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61.3 Responsibility and authority

of the pilot in command.

¢

(a) The pilot in command of an aircraft is

directly responsible for, and is the final authority
as to, the operation of that aircraft, !

(o) In an emergency requiring immediate
action, the pilot in command may deviate from
any rule of this subpart or of Subpart B o the
extent required to meet that.emergency.

(c) Each pilot in command who deviates from

a rule under paragraph (b) of this gection shall,
request of the Admintstrator, send

a written report of that deviation to the Ad-
ministrator, )

91.5 Preflight action.

Each pilot in cdmmand shall, before beginning
a flight, familiarize himself with all available
information concerning that flight, This infor-
mation must include:

(a) For a flight under IFR or a flight not in
the vicinity of an airport, weather reports and
forecasts, fuel requirements, alicrnaiives avail-
able if the planned flight cannot be completed,
and any known traffic delays of which He has
been advised by ATC.

(b) For any flight, runway lengths at air-
ports of intended use. . .

91,7 Flight crewmembers at stations,

During takeoff and landing, and while en
route, each required flight crewmember shall—

(2) Be at his station unless his absence is
necessary in the performance of his duties in
connection with the, operation of the aircraft or
in connection with his physiological needs; und

[3

(v), Keep his seat belt fastened while at his
‘tationo -

91.8 Prohibition against
interference with crewmembers,

. (a) No person muy assault, threaten intimi--

date, or {nterfere With & Trewmember 11 the
performance of his duties aboard an aircraft
being operated in air commerce,

(b) No person may attempt to cause or cause
the flight crew of an aircraft being operated
in air commerce to divert its flight from its
intended course,or destinatiom,

Q

FLIGHT RULES
91.61 Applicability.

This subpart prescribes flight rules governing
the operation of ajrcraft within the United States.

91:638 Waivers,

(a) The Administrator may issue a certifi-
cate of waiver authorizing the operation of air-
craft in deviation of any rule of this subpart if
he finds that the proposed operation can be
safely conducted under the terms of that cer-
tificate of walver,

(v} An application for a certificate of waiver
under this section is made on a form and ina
manner prescribed by the Administrator and
may be submitted to any FAA office.

(c) A certificate of waiver is effective as
specified in that certificate,

@

91.65 Operating near other aircraft.

.

. (a) No person may operate an aircraft so

cloge to another aircraft as to create a collision

hazard.

_(b) No person may operate an aircraft in

formation flight except by arrangement with the
pilot in command of each _aircraft in the for-

mation,

(c) No person may operate an aircraft,
carrying passengers for hire, in formation flight,

{d) Unless otherwise authorized by ATC, no
person operating an aircraft may operats his
aircraft in accordance with any clearance oI
instruction that has been issued to the pilot of
another aircraft for radar air traffic control

purposes,

91,67 Right-of-way rules; except
water operations.

t

(a) General, When weather conditions permit)™

regardless of whether an operation is conducted
under IFR or VFR, vigilance shall be maintained
by each person operating an aircraft so as to
see and avoid other aircraft- in compliance
" with this section, When a rule of this section
gives another aircraft the right of way, he shall
give. way to that aircfaii and may not pass
over, under, or ahead of it, unless well clear,

() In distress, An aircraft in distress has
the right of way over all other air traffic.

28 | o
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Figure 3-3,— Converging aircraft,

(c) Converging, When aircraft of the same
category are converging at approximately the
same altitude (except head-on, or nearly so)
the aircraft to the other’s right has the right of
way, (See figure 3-3.) If the aircraft are of

different categories—

(1) A balloon has the right of way over
any other category of aircraft;

’ (2) A glider has the right of way over
an airship, airplane or rotorcraft; and

(3) An airship has the right of way over
an airplane or rotorcraft,
However, au aircraft towing or reiueling other
afrcraft has the right of way over all other
engine-driven aircraft, .

(d) Approaching head-on, When aircraft are
approaching each other head-on, or nearly so,
each pilot of each aircraft shall alter course
to the right. (See fig, 3-4,)

(¢) Overtaking, Each aircraft thateis being
overtaken has the right -of way and each pilot
of an overtaking aircraft shall alter course to
the right to pass well clear, (See fig, 3-6,)
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Figure 8-4, — Aircraft approaching head-on,

NOTE: Passing an overtaken aircraft on the
right is required because the pilot in side-by-
side, dual-control aircraft is seated on the left
and has a better view on that side, Further, in
narrow traffic lanes, passing on the.left of an
overtaken aircraft would place the overtaking
aircraft in the path of oncoming traffic, ) .

-(f) Landing. Aircraft, while on final approach -
to land, or while landing, have the right of
way over other afroraft in flight or operating
on the surface, When two or more aircraft are
approaching an airport for the purpose of landing,
the aircraft at the lower altitude has the right

[
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. of way, but it shall not take advantage of this - -

rule to cut in front of another which is on final
approach to land, or to overtake that aircraft,

(® Inapplicability. This section does not apply
to the operation of an aircraft on water,

91.70 Aircraft speed.

_ (a) Unless otherwise authorized by the Ad-
ministrator, no person may operate an aircraft
below 10,000 feet
of more than 250 knots (288 mph).

« ' (b) Unless otherwise authorized or required
by ATC, no person may operate an aircraft

within an airport traffic areéa at an indicated’

airepeed of more than—

(1) In the case of reciprocating enginé
airoraft, 156 knots (180 mph). . '

~

.
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MSL at an indicated airspeed

craft, 200 knots (230 mph),

(c) No person may operate aircraft in the
airspace . beneath the lateral limits of any ter-
minal control area at an indicated airspeed of
more then 200 knots (230 mph), ] ’

However, if the minimum safe airspeed for
any particular operation is greater than the
maximum speed prescribed in this section, the
ajrcraft may be operated at that minimum speed.

91,71 Acrobatic flight.

No person may operate an aircraft in acro-
“batic flight—- - S s -

(a) Over any congested area of a city, town
or settlement; ’

(b) Over an open _air assembly of persons;

(c) Within a control zone or Federal airway;

v (d) Below an altitude of 1,500 feet above the

surface; or v

(e) When flight visibility is less than 3 miles,

For the purpose of this parégraph, acr,obatlc
flight means an intentional maneuver involving
an abrupt change in an aircraft’s attitude, an

_ abnormal attitude, or an abnormal acceleration,

not necessary for normal flight.

91,78 Arcraft lights.

-

No person may, during the period fromsunset

to sunrise (or, in Alaska, during the period,

a prominent unlighted object, cannot be seen
from a distance of 3 statute miles or the sun i8
more than 6 degrees below the hérizon) —

(a) Operate an aircraft unless it has dighted
position lights; . ,

(b) Park or move an aircraft in, or in dan-
gerous proximity to, a night flight operations
area of an airport unless the aircraft—

(1) Is clearly illuminated;

(2) Has lighted position lights; or

(3) Is' in an area which is marked by
obstruction lights; or ~

(c) Anchor an aircraft unless the aircraft—

(1) Has lighted anchor lights; or
(2) Is in an area where anchor lights
are not required on vessels. )

P

91,76 Compliance with ATC

clearances and instructions,

. ° RNy
(a) When an ATC clearance has ,been Ob-

201:123- -tained, no pilot in command may deviate from

N (2.In_the case of hurbine-powered aff+

({"‘*“'Fuum 8-5, — Afroraft overtaking another, ‘that clearance, except in an emergency, unless

e ' v m
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- heobtains-anamended clearance; However, except ~ 91,79 Minimum safe altitudes; general,
in positive controlled airspace, this paragraph
does not prohibit Him from cancelling an IFR .
_ Except_when necessary for takeoff or landing,
gliigg; ;)lan if he is operating in VFR weather con no person may operate an aircraft below the
' ‘ following altitudes:

Except in an emergenc O person m
in a(:) atos 1n whidh iy {f:mg'c';ng’ml s oxen. (a) Anywhere, An altitude allowing, if a power
cised, operate an.aircraft contrary to an ATC unit fails, an emergency landing without undue

! . hazard to persons or property on the surface,

instruction, g (See fig, 3-6,)

(c) Each pilot in command who deviates, in " (b) Over congested areas. Over any congested
an emergency, from an ATC clearance or in- area of a city, town, or settlement, or over
struction shall notify ATC of that deviation as any open air assembly of persons, an altitude
soon as possible, o -~ - .———of 1,000 feet above-the-highest-obstacle-within—
T S a_horizontal radius of 2,000 feet of the aircraft,
" (d) Each pilot in command who (though not  (See fig, 3-7,) ,
deviating from a rule of this subpart) is given (c) Over other than congested areas. An
priority by ATC in an emergency, shall, if ltitude of “500 feet above the surf t
requested by ATC, submit to the chief of that 2ititude o eet above the surface, excep
ATC facility a detailed report of that em ergexicy over open water or sparsely populated areas.
within 48 hours In that case the aircraft may not be operated

' closer than ‘500 feet to any person, vessel,
- vehicle, or structure, (S,ee fig. 3-8,)

. ) (d) Helicopters, Helfcopters may be operated .
NOTE: ATC light signals have the meaning_ at less than the minimums prescribed in para- -
shown in table 11-1 of this manual, © graphs (b)or (c) of this section if the operation

. .-'.-.- - %l uu~mm~mu|||lli mmu||nuu|mu|||II-. .muuu_uuuumuuuu“"h

91.77 ATC light signals.
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- . Figure 3-6, —Minimum safe altitudes-anywhere,
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Figure 3~7,— Minimum safe altitude over congested areas, .
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~~ s conducted " withiout Hazdrd 10 persons or pro-

perty on the surface, In addition, each person
operating a helicopter shall comply with routes

- or altitudes specifically prescribed for heli-

-
&
N

copters by the Adm'nistrator,

91.81 Altimeter settings,

{2) Each person operating ‘an aircrait ghall
maintain that aircraft’s cruisging altitude or
flight level, as the case may be, by reference
to an altimeter that is set,, when opersdting—

(1) Below 18,000 feet MSL, to—

() The curzent reported altimeter
settibg of a station along“the route And within
100 nautical miles of the aircraft; y

_(ii) If there is ho statioh within thé
area prescribed in subdivision (i) of this sub-
paragraph. the current reported altimeter setting
of an appropriate avaiiable station; or

(iif) In the case of an aircraft not
equipped with a redio, the elevation of the de-
parture airport or an appropriate ’ eter
setting available before departure; or -
(2) At or above 18,000 feet MSL, to
29,92 Hg, .

() The lowest usable flight level is deter--
mined by the atmospheric pressure in the area
of operation, as shown in the following listig:

Lowest usable

Altimeter setting t
flight level

(Current reported)
29.920r higher, » o v v v v 4. . . 180

2991102942 , ., .,......,d185
204102892, ..., .,,..19
289102842 ., ..44.0..,195
2804]4t°27.92. L] * & o o e o o.0 o 200
27.01t02742 . . oo s uw . . 206
27.41to 6.9200000000000210

(c) To cpnvert minimum safe altitude to
minimum flight level, .the pilot ghould add the
appropriate number of feet specified below, ac~
cording to the current gitimeter setting, to the
flight™ level "equivalent, of the minimum *safe
altitude, ,

29,92 (or higher). . . . . .4 .. % . None
29,91 to%29.42 , , .V . ... ... . 500 feet
29041t028092o e e e eecee e oo 1,000fcet
28091”28.420 ¢ ¢ o o 0 0 0 0 0o 0 @ 1,500feet
2841102792 ... .44 000, . 2,000 feet
2791102742 . . . v v et v e u . 2,500 feet
2741t026.92 . 0 v v v v ve o e e 3,000 feet

91.85 Oi)éfi;atringion or in the vicinity ’
of an airport; general rules, .

(2)" Unless othem"lise required by Part 98
(Special air traffic rules and airport traffic
patterns). each person operating an aircraft on
or in the vicinity of an airport shall cOmply
with the requiremepts of this gection and of-
91.87 and 91.89. . -,

() Untess otherwise authorized or required
by ATC, no person may operate an aircraft
within an airport traffic area except for the
purpose of landing at, or taking ofi from, an
airport - within that area, ATC authorizations

" may be given as individual approval of specific
operations or may be contained in written agree-
ments between airport users and the fower
concerned, . -

* 91.87 Operation Z'ksirpqycs

with operating ¢éntrol towers,

(a) General, Unless otherwise authorized or
required by ATC, each person operating an !
aircraft to, from, or on an airport with an
operating control tower shall comply with the
appiicable provisions of this gection.

(b) Communications with control towers op=
erated by the. United States, No person may,
within an airport traffic area, operate an air-
craft to, from, or on an ajrport having a control
tower operated by the United States unless two-
way radio communications are maintained be-
tween that aircraft and the Gontrol tower, How-
ever, if the aircraft radic fails [n flight, he
may operate that aircraftgnd 1ghd if -weather
conditions are at or gpove b VFR weather
minimums, h€é maintains visual contact with. the
tower, .and he receives a clearance to land, If
the aircraft radio fails while in flight under
IFR, he must comply with 91,127, «° ,

(c) Communications with other contrgl
towers, No pérson may, within an airport traffic
area operate an aircraft to, from, or on an
airgort having a controi tower that is operated
by apy person other than the' United States
unlegs — .

’ (1) If that aircraft’s radio equipment so

allows, two-way radio communications are main~

. tained between the aircraft and the tower; or
(2) If that aircraft’s radio equipment

allows only reception from the tower, the pilot
has the tower’s frequency monitored, :

(d Minimum altitudes, When operating to
an airport with an operating control tower,
each pilot of — - : ) '

o~
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atrplane shall, unless otherwise required bythe -
applicable distance from cloud criteria, enter
the airport traffic area at an altitude:of at
least 1,500 feet above the surface of the air-
rt and maintain at leagt 1,500 feet within the
atrport traffic area, inclgding the traffic pattern,
until further descent I? required for a safe,
1anding; '

(2) A turbine-powered airplane or a large
airplane approaching to land on a runway being
gserved by an ILS, shall, if the airplane is
11.S-equipped, fly that airplane at an altitude at
| or above the glide slope ghetween the . outér

marker {or the point‘of interception with the

 &ance from clouds criteria requires interception
closer in) and the mjldle marker; and
airpfane approaching to laud on
rved by a visual approach slope
ifidicator, shall maintain an altitude at or abozg
the glide slope until 2 lower altifude is neces-
| gary for a safe landing, = - |
- Hqwever, subparagraphs (%) and (8) of this
paragraph do not prohibit al bracketing
. .maneuvers above or below the glide slope that
. are conducted for the purpose of remaining on
* the glide stopé. - S
(e) Approaches, “When appr%achlng to\‘land
at an airport with an operating scontrol tower,
; each pilot of—

LXS Y
-«

to the left; and ¥ .
(2} 4 helicopter, shall avoid the flow of

fixéd-wing. aireraft.
) De'paryfres.
atrcraft ‘taking off from an airport with an

operating control tower except incompliance with
the following: -

(1) Rach pilot sh@é)mpiy with ary de-
parture procedures established for that airport
by the FAA, ..

-

Y

_parture procedures or applicable distance from
clouds criteria, each pilot of a large or turbine-
powered aiiplare #hall climb to an altitude of
1,500 feet above the surface as rapidly as
practicable, .

W

. &
(@ Noise abatement‘\g;nway system, ‘When
landing or jaking off from an airport with an

opérating cohtrol tower, and.for which a formal
runway use program has been established by

3

IToxt Provided by ERI

. 0' ‘ ’
- ERIC .

iy

(1) A turbine-powered airplane or a laige

. glide slope, if compliance with applicabie dis- .

(1) An airplade, shail circle'the airport¥ -and

. s a :
No person -may operate an

(é) Unless otherwise required by the de~

£,
0 . .

the FAA, each pilot of a furblne-powered ="
plane and each pilot of a large airplane, as- -
‘signed a noise abatement runway by ATC, shall
use that runway. However, each pilot has final
authority and responsibility for the sifg opera-
tion of his airplane and if°he determnesd in the
interest of safety that, another runway should be
used,. ATC will assign that' rinway (air traffic
and other conditions permitting). . :
Clearances required,’ No -pilot, may, at .-
an ‘airport with an operating control tower, taxi
an aircraft on a runwaygs or take off or land an
aircraft on a movement area,unless he has
received an appropriate :‘clearance from ATC,.
A .clearance {o “‘taki to? erunwayisa clearance =
to cross all intersecting runways but is not a
clearance to ‘‘taxi on” the assigned runway,

. -
91.89 Operation h\{l;ports
wwer

witHout, control

f{ch person operating an ajrcraft to or from
an airport withou{, .an operating control ‘tower
shall—

(a) In the case of an airplane approaching to
land, make ail turns of that airplane to the left
iinless thairport displays approved light signals
or visual markings indicating that turn ghould
be made to thesright, in which casd® the pijot-
shall make gll turns to the right; ’ ’
~ ~(b)/In the dase of a helicopter approaching
d, -avoid the flow of fixed-wing aircraft;

k
=
RS
.

-

-

) (c) In thg case of an aircraft departing the
airport, com yQch any FAA traffic mijpery
for that airport. ;’ A .

91.90 Flight in terminsl cohtrol ateas; ‘
operating rules and pilot and equipment,
requirements, . e

[

/

.(a) Group I terminal control ateas, j N

- 1) - i

. (1) Operating rules. No persén may
operate an aircraft within a Group I terminal
control area designated in Part 71 of this chap:
ter except in compliance with- thg following

rules: - . B .
) él) No person may operats an airgraft
within a Group I.terminal céontrol area unless
- he has ‘regeived an appropriate authorjzation
from ATG prior to the operation of that air-
craft in that area, . J T -,
(iiy Unless qﬁx;rwise authorized by * .
ATC, each person operating a large turbine '
. engine powered airplane to or, from a primary

”

4

’
.
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airport shall opgte'at or above the designatad aircraft, a Notice to Airmen will be issued
‘floors while within the lateral limits of the designating an area within which temporary

- terminal control area, " flight restrictions apply, "

(2) Pilot requirements, The pilot in com~ () When a N _
3 /hen a Notice to Airmen has been issusd
mand of a civil Kaj,;;cmft“maxhnot-landm—take—. Whder this section, mo person may coorats oq

off~that aircraft from an airport within a Group . ;

I terminal control area unless he holds gt 2rcraft within the designated area unless—

least a private pilot certificate, (1) That aircraft is .participating in
(3) Equipment requirements. Unless disaster relief activities and is being operated

otherwise authorized by ATC in the case of undér the direction of the agency responsible
inflight failure, no person may operate an air- for relief activitieg’ .
E;Ifgs“&g‘t“;;crg’frﬁg’ e;utemg"‘jilm‘f“tml % ' (2) That ‘aircraft is being operated to
. : pped wi or from an airport within the area and is
.(1) An operable VOR or TACAN re- ated 8 not to ham danger relief
¢eiVr (exeept in the case of helicopters); omil;?u 50 a8 no per or endanger re
T (1) An operable two~-way radio capa- 2Ctivities;
*ble of communicating with ATC on appropriate (3) That operation is specifically au=
frequencies for that terminal control area: and  thorized under an IFR ATC clearance; ’
(iil) An operable radar beac ans= ‘
ponder having at least a Mode A/3 64-code is i __(_4) VFR fligh E around or above the area
- g , 8 Impracticable due to weather, terrain, or
capability, “replying to A/3 interrogation with ther considerations, prior notice i " to
ths coﬂe’s/pe?:ﬁied by ATC. This requirement pii®r ©0 AfflC Soryl ol e gie‘g‘&m
is net applicable to helicopters operating within ..o Al Traffic Service facility spec
Notice to Airmen, and en route operation
the terminal controi area, or to IFR flights to ' ,
through the area is conducted so asnotto hamper
or from an airport other than the primary
airport. i or endanger relief activities; or ]
(b) Group I terminal control areas, (5) That aircraft is carrying properly -
) (1), Operating rules, No person may op- accredited news representatives, or persons on
erate an aircraft within a Group II terminal official business concerning the incident or event
control area designated in.Part 71 of this chap- which generated the issuance of the Notice -
ter except in compliance with the following to' Airmen; the operation is conducted in ace
rules; cordance with section 91,79 of this chapter; the
(1) No person may operate an aire operation is conducted above the sltitudes being
craft within a Group II terminal control area used by relief aircraft unless otherwise author
unless he has received an appropriate authori- ized by the agency responsible for relief ag=
zation from ATC prior to the operation of that- tivities; and further, in connection with this
airefaft in that area, . type of operation, prior to entering the area the
{c) Group III terminal control areas, After operator has filed with the Air TrafficyService
July 1, 1976 no person may operate an aircraft facility specified in the Notice to-Airmen.a flight
within a Group IIl terminal control area des- plan that includes the following information;
ignated in Part 71 unless the applicable "pro=- () Aircraft identification, type and .
*  visiong® of 91.24b)»-are complied with, oxcept. color, : R " T
) " that such compliance*is not required if two-way - (1) Radio communications frequencies«
, "\\radjo communications are maintained, within the to be used, ’ "
TCA, between the airtraft -and the ATC facility, (iif) Proposed times of entry and exit
-~ and thespilot provides position, altitude, and of the designated area,
proposed flight path'prior to entry, o (iv) Name, of news media or purpoBe
o of flight, “
91.91 Temporary flight restrictions, . (V) Any other information deemednec=

Y

essary by‘ATC.
(a) Whenever the Administrator determines ' <
it to be necessary in orde{ to prevent an unsafe 91,93 Flight test areas,
congestion of sight~seeing aircraft _above an , —
incident or event which may generate a high (2) No person may flight test an airoraft
degree of public interest, or to provide a safe 8XCept oven open water or sparsely populated
environment for the operation of disaster relief s areas having light air traffic, :

» .
N
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' 91,95 Restricted and prohibited areas. 91.99 Jet advisory areas,
(a) No person may operate an aircraft within (2) No person may operate an sircraft Within

a restricted area (designated in Part 73) con- 2 radar jet advisory area designated in Part
trn-y‘-to—tm—resn‘icﬁons-ﬁmposedrorﬂwithinv7«75,un;ess=,__ L
" g prohibited area, unlegs he has the permis- :

sion of the using or controlling agency, as " (1) That aircraft is operated under IFR

appropriate, - , at a specific altitude assigned by ATC; or
(b Each .person conducting, . within a . re- . . (2 1 the .aircraft is not so operated

_ stricted area,” an aircraft operation (approved.’ /and— .
by . the, using agency) that creates the same (i) That aircraft is equipped with a

hazards as the operations for which the re- .
. functioning coded radar beacon transponder
stricted area was designated, may deviate from having a Mode A (military Mode 3 64 code

the rules of this subpart that are not com-

capability, that transponder is operated to reply
patible with his operation of th? aircraft, to0 Mode 3/A interrogation with the code t(speciﬁed
by ATC;

(1) If that aircraft is not so equipped,
- (a) Except as provided in paragraph (b) of it is operated under specific authorization from
this section, no person may operate an aircraft ' ATC;or _

91,97 Posttive-control areas,

within a positive control area designated in ;
. pred . (iif) ¥ radio failure prevents the re-
Part 71 usless that aircraft is ' * ceiving of that authorization, he maintains an
] (1) Operated under IFR at a @eciﬁc appropriate VFR cruising flight level,
altitude assigned by ATC; =~ (b) No person may pilot an aircraft withina
' L b ’ nonradar jet advisory area designated in Part
(2 Equipped with instruments and equip- 75 unless that aircraft is operated under—
ment required for IFR operations and is flown T
.by a. pilot rated for instrument flight; and (1) IFR at a specific altitude assigped
’ . by ATC; or
. (3) Equipped with-1 (2) Specific authorization from ATC.
e (i) A coded radar beacon transponder, .

* having a Mode A (military Mode 3) 64 code 91,102 Flight limitation in
capability, replying to Mode 3/A interrogation tho proximity of space '
with the code specified by ATC; and ~ flight recovery operations,
g (i A radio providing “direct pilot/ - . ,
controller communication on the frequency No
g » » person may operate any aircraft of United
specified by ATC for the area concerned, States registry, or pilot any aircraft under the
. (9 ATC miy suthortae deviations from the  BUBOTIR O 88 AL SIS SOTAN fo
b " requirements, of parsgraph (a) of this section o 0. "y Lt ve B ration ¢ when
for operatiop in a positive control area. In the &P gnt recovery operations oxcept W
- authorized by ATC, or operated under the con-
’ .
case of an inoperative transponder, ATC m&y  y.;) of the DOD Manager for Manned Space
immediately approve an operation allowing flight i zfxt Support operati:::n:ge .
" to continue to the ultimate destination, including PP , . ,
» "u;ny intermediate stops, or to proceed to a °'’ i e '
 'place where suitable repairs can be made, 91:104 Flight limitations in proximity ’
or both., A request for suthorization to deviate of the Presidential Party.
from a requirement of this section must be T ,
submitted at least four days before the pro- /  No person may operate an sircraft, over or
3 osed operation, in writing, to the ATC center ' in the vicinity of areas to be visited or traveled
- - having jurisdiction over the positive control; by the President, the Vice President, or other
E ares oconcerned. ATC may authorize deviations’ public figures, contrary to the restrictions es-

4

_ on a continuing basis or for an individual flight, ' tablished by the Administrator and published
rﬁ as appropriate. - in a Notice to Airman (NOTAM).
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Figure 3-9,—Basic VFR weather minimums, - :
4 VISUAL FLIGHT RULES (c) Except as provided in 91,107, no person
may operate an aircraft, under VFR, within a .
- 91.105 Basic VFR weather minimums;- - control zone beneath the ceiling when the cefling
(See fig, 3~9 and table 3-1,) - is less than 1,000 feet, . .
(%) Except as provided in 91.107, no person . (d) Except as provided in 91,107, no person
maykcoperate an aircraft under VFR when the may takeoff or land an aircraft, or enter the
flight visibjlity is'less, or at a distance from traffic pattern of an- airport under VFR within a
clouds that is less, than that prescribed for the control zone —'
corresponding altitude in table 3-1. ‘ , ! ’ 4 .
' ‘ ' * (1) Unless ground visibility at thatairport
(b) When the visibility is less than 1 mile, 1s at least 3 statute miles; or .
4 helicopter may .be operated outside controlled C . : ;
* airspace at 1,200 feet or less above the surface ()} If ground visibility is not reported
is operated ‘at a speed that allows the pilot ade= at that sirport, unless flight visibility during
Ca landing or takeoff, or while operating in the

quate opportunity to see any air traffic or other
obstruction in time to avoid a collision, .

\

.

¢
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-+ (e} For the purpose of.this section, an air-
.Oraft opexrating .at the base altitude of a transi-
-Hion ares or control area is considered to be
" within' the airspace directly below that area.

(2) If ground visibility is not reported
at that airport, unless the flight visibility during
landing or takeoff is at least 1 statute mile,

“.§1,107 Special VFR .
. weather minimums,

(8) Except as provided in FAR 93.113 (Con=
. trol. zones within which special VEB, weather
_.minimums are not authorized), when a person
_has received an appropriate ATC clearance, the
special weather minimums of this section in-
stead of those contained in 91,105 apply to the
. ‘operation of an aircraft by that person in a
. control zone under VFR. .
- (b) No person may operate an aircraft in a
control zone under VFR except clear of clouds,
"7 (¢) No person may operate an aircraft (other
than a helicopter) in a control zone under VFR
. unless flight visibility is at least 1 statute mile,
(&) No person may takeoff or land an aircraft

¥

. .control zone under VFR—
. (1) Unless ground visibility at that air-
- port is at least 1 statute mile; or

(other than a helicopter) at any airport in a_

91,109 VER cruising altitude- .
or flight level, A

Except while holding in a holgwing?’p?a'.tbem of -
2 minutes or less, or while turning, each person
operating an aircraft under VFR in level cruising
flight, at an altitude of inore than 3,000 feet
above the surface, shall maintain the appro-
priate altitude prescribed below: -

(a) When operating below 18,000 feet MSL
and— a

(1) On & magnetic course of zero degrees
through 179 degrees, any odd thousand foot
MSL altitude +500 feet (such as 3,500,.5,500,
or 7,600); or

(2) On a magnetic course of 180 degrees
through 359 degrees, any even thousand foot
MSL altitude +500 feet (such as 4,500, 6,500,
or 8.500)0 . » ’ .

(b) When operating above 18,000 feet MSL
to flight level 290 (iiiclusive), and—

e X Table 3-1,—Basic VFR weather minimums

T

Altitude

1,200 feet or less above the surface (fegardless
. of MSL altitude)—

Within controlled ajrspace. . « « ¢ ¢ ¢ o 4 o

4 " Qutside controlled airspace

b~ .

A I Y Pp— - s

- More than 1,200 feet above the surface but less’
- -~ than 10,000 feet MSL—

»

Within controlled airspace...........

-~

Outside controlled airspace. . ..., ....

More than 1,200 feet above the surface and at or
dbove 10,000 feet MSL. . . . v ¢t e e e v v v v

4

.

Flight visibifity Distarice from clouds
: ‘ ' 500 feet below.
3 statute miles. . . T,000 feet above.

) 2,000 feet horizontal.

1 statute mile :

. (except as in
-91.105(B)). . . .

= "Clear‘of'cloﬁds.' T =

- . 500 feet below. *
3 statute miles. . . 1,000 feet above.
’ . 2,000 feet horizontal.

500 feet below. .
1,000 feet above.

. 2,000 feet horizontal.
1,000 feet below.

* 1,000 feet above.
1 mile horizontal.

1 statute mile . ..
t

5 statute'miies. .

44 -
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(1) On a magnetic course of zero degrees
through 179 degrees, any odd flight level +5Q0
feet (such as 195, 215, or 235); or

(2) On a magnetic course of 180 degrees
through 369 -degrees; any even flight level 500
feet (such as 185, 205, or 225),

() When operating= above flight level 290
d— -

(1) On a magnetic course of zero degrees
through 179 degrees, any flight level, at4,000~
foot intervals, beginning at and including flight
level 300 (such as flight level 300, 340, or
380); or

(2) On a magnetic course of 180 degrees
through 359 degrees, any flight level at 4,000~
foot intervals, beginning at and including flight
level 320 (such as flight level 320, 360, or
400y {See fig, 3-10.)

INSTRUMENT FLIGHT RULES

91,115 ATC clearance and
flight plan required,

No persono may ?perate an aircraft in con-
trolled airspace under IFR unless —

(2) He has filed an IFR flight plan; and
(b) He has received an appropriate ATC
clearance, N i

91,116 Takeoff and landing under
IFR: general,

(a) Instrument approaches to civil airports,
Unless otherwise authorized by the Administrater
(including ATC), each person operating an air-
craft shall, when an instrument letdown to an
airport is necessary, use a standard instrument
approach procedure prescribed for that airport

in Part 97, , . )
: (b} ‘Landing' minjmums, Unless ofherwise’ aii~
thorized by the Ad trator, no pefson op-
erating an aircraft (except a military aircraft
of the United States) may land that aircraft
using a standard instrument approach procedure
prescribed in FAR Part 97 unless the visibility
is at or above the-landing minimum préscribed
in FAR 97 for the procedure used, If the landing
minimum in a standard instrument approach
procedure (prescribed in FAR 97) is stated in
terms of  ceiling and visibility, the visibility
minimum applies, However, the ceiling minimum
shall be added to the field elevation and that
value observed as the MDA or DH, as appro=~
priate to the procedure being executed,

~

(c) Military airports, Unless ctherwise pre-
scribed by the Administrator, each person op=-
erating a civil aircraft under IFR .into, or
out of a military airport shall comply with the

“instrumient approach procedure and the takeoff
and landing minimums prescribed by the military
authority having jurisdiction on that airport,
" (d) Comparable values of RVR and ground
visibility, If RVR minimums for takeoff or
landing are prescribed in an instrument ap-
proach procedure, but RVR i8 not reported for
the runway of intended operation, the RVR mihi~
mum shall be converted to ground visibility
in accordance with the following comparable
values and observed as the applicable visibility
minimum for takeoff of landing on that runway:;

Vistbility

RVR (Statute miles)
1,600feet . ., ., ., ... 4.4, 1/4mile
2.400feet ® % 5 5.0 0 080050500 1/2 mile
3.200feet L N N 5/8 mile
4.000feet v o0 'V e s s s e b 3/4 milé
4.500feet ® 6 0 006 00000000 7/8 mile
5,000feet ® o 0 0 0 000000 00 1 mile
6,000feet LI I O R ’ e ool 1/4m113

() Use of radar in instrument approach -
procedure, When radar is approved at certain
locations for ATC purposes,. it may be used not -
only for surveillance and precision radar ap~
proaches, as applicable, but also may be used
in conjunction with instrument approach proce-
dures predicated on other types of radio navi- .
gation aids, Radar vectors may be authorized
to provide course guvidance through the segments
of an approach procedure to final approach
fix or position, Upon reaching the final approach
fix or position, the pilot will either complete
his instrument approach in accordance with
the procedure approved for the facility, or will
continue a surveillance or precision radar ap-
proach to a landing, |,

(f) Limitations on procedure turns, In the
case of a radar initial approach to a final ap-
proach fix or position, or a timed approach
from . a holding fix, or where the procedure
specifies “NOPT’’ or “FINAL,” no pilot may
make a procedure turn unless, when he receives
his final dpproach clearax}ce. he 80 advises ATC.

91,117 Limiﬁtions on the use of
instrument approach procedures.

* (@) Unless 6the_rwise authorized by the Ade
ministrator, eéach person operating an airoraft

Q . . R
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VFR AND “VFR:CONDITIONS ON TOP™
(VFR CRUISING ALTITUDE RULES

ARE NOT APPLICABLE IN POSITNE
CONTROL AREA}

IFR WITHIN CONTROLLED AIRSPACE
AT ALTITUDES ASSIGNED BY ATC
(AJITUDES SHOWN BELOW ARE FOR
FLIGHT PLANNING PURPOSES ONLY )

IFR OUTSIOE CONTROLLED ARSPACE

14

£y

AT AND ABOVE FLIGHT LEVEL 290~

°

R .
at? T O

40q¢’
IMTERVALS
[
AT FLMWMT
LEVEL 30
(310,350,
erc,)

2EoONNG

AT RLIGHT
LEVEL: 290
(290, 3%,
£re)

S <\9°

]

ALL COURSES ARE MAGNETIC

. FLIGHT LEVELS
“-BEGIN AT 180

<

NOTE

VFR AND"VFR CONDITIONS ON

.

IFR WITHIN CONTROLLED AIRSPACE
AT ALTITUDES ASSIGNED BY ATC
{ALTITUDES SHOWN BELOW ARE FOR
FLIGHT PLANNMNG PURPOSES ONLY)

*

. f VARIABLE FLOOR <
’ . ‘ . SURFACE
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Figure 3-10,—Cruising altitudes.
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using an Lsmﬁrument spproach procedure pre-
" scribed in FAR 97 ‘shall. comply with the re-
quirements of this section. This section does
not apply to the use of Category I approach
procedures, :

era

91,121 IFR cruising altitude
or flight level = - " .

(8) In controlled airspace. Each person op=
craft under IFR-in level cruising |

() Descent below MDA or DH, No person
may operate ah aircraft below the prescribed
minimum descent altitude or continue an' ap-
proach below the decision height unless—

(1) The aircraft is in a position from
‘which a normal-approach to the runway of in-
tended landing can be made; and .

(2) The approach threshold of that run-
way, or approach lights or other markings
identifiable with the approach end of that run-
way, .are clearly visible to the pilot. If, upon
arrival at the.missed approach point.or decision
height, or at any time thereafter, any of the
above requirements are not met, the pilot shall
.immediately exscute the appropriate missed ap-
proach procedure,. § — _
91,119 Minimum altitudes
for.IFR operations,

(8) Except when necessary for tekeoff or
landing, or unless otherwise authorized by the
Administrator, no person may operate an sir-
craft under IFR below — ; '

(1) The applicable minimum altitudespre-
. 8scribed in Parts 95 and 97; or .
s (2) If no applicable minimum altitude is
prescribed in those Parts— *

(1) In the case of operations over an
area designated as a mountainous area in Part

95, an altitude of 2,000 feet above the highest’

obstacle within a horizontal distance of 5 statute
miles from the course to be flown; or .

(i) In any other cuse, an altitude of
1,000 feet sbove the highest obstacle within a

_horizontal. distance of 5.statute_miles-from the-

course to be flown, Howevey, if both a MEA
and & MOCA are prescribed for a particular
route or route segment, & pérson may operate
an aircraft below the MEA; down to, but not
below, the ‘MOCA, when wi 25 statute miles
of the VOR concerned (baped on the pilot’s
ressonable estimate of that distance),

(b) Climb, Climb to a higher minimum IFR

altitude shall begin irimediately after passing’

the point beyond which that' minimum altitude
applies, except that, when ground obstructions
intervene the point beyond: which the higher

minimum eltitude applies shall be crossed at

-or above the spplicable MCA.; . R

~ o~
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s
4
)
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flight in controlled airspace shall maintain the
altitude or flight level assigned that aircraft by
ATC, However,. if the ATC clearance assigns
“VFR conditions~on~top,’’ he shall maintain an
altitude or flight level as prescribed by 91.109. .

(b) In uncontrolled airspace, Except while
holding in a holding pattern of 2 .minutes or
less, or while turning, each person operating
an aircraft under IFR in level cruising flight,
in uncontrolled airspace, shall maintain an ap-

propriate altitude as follows:

(1) When operating below 18,000 feet MSL
and — -

(1) On a ‘magnetic course of zexro

.degrees through'179 degrees, any odd thousand

foot MSL -altitude
7,000); or )
' (i) On a magnetic course of 180 de-
grees through 359 degrees, any even thousand
foot MSL altitude (such as 2,000 4,000 or 6,000),
{2) When operating at or above 18,000
feet MSL but ‘below flight level 290, and—
(I) On a magnetic course of zero
degrees through 179 degrees, any odd flight
level (such as 190, 210, or 230); or
(ii) On a magnetic course of 180 de-
grees through 369 degrees, any even flight level
(such as 180, 200, or 220).
(3) When operating at_flight level 290
and above, and=. o ) o
, (i) On a magnetic course of zero
degrees through 179 degrees, any flight level,
at 4,000~foot intervals, beginning at and including
flight level 290 (such as flight level 200, 330, .
or 370);-or - S
(i) On a magnetic course of 180 de-
grees through 359 degrees, any flight level, at
4,000-foot intervals, beginning at and including
flight level 310 (such as flight level 310, 350,
or 390), (See fig, 3-10,}

(such as 2,000 5,000, or

*

91.123 Coutse to be flown, . - ’
Usless otherwise authorized by .ATC, no

.person may operate an aircraft within con-

trolled airspace, under IFR, except as follows: )

(8) On a Federal alrway, along the center=
line of that airway, . )

o




AIR CONTROLMAN 3 & 2 T

A

- {(b) On any other route, along the direct

: course between the nav;gatlonal aids or fixes

defining that route.

- “However, this section doés not prohibit maneu-

(iv) In the absence of an assigned route
or a route that ATC has adviged may be ex-

pected in a further cleuwc?, by the route -
' L

filed in the flight plan,

Y

R L M N

R

- -vering
- air traffic or the maneuvering of the aircraft,
" ‘in. VFR conditions, to clear the intended flight
- puth both before and during climb or descent,

g

4

;

L.

;Ev
2
’K‘ ‘.

the aircraft to pass well clear of other

91,125 IFR, radio communications,

The pilot in command of each aircraft oi)-
erated under IFR in controlled airspace shall
have a continuous watch maintained on the ap-

- propriate frequency and’ shall report by radio

a8 soon as possible — -

, (s) The time and -altitude of passing each
designated reporting point, or the reporting
points specified by ATC, except that while the
aircraft is under radar control, only the passing
of those reporting points specifically requested

. by ATC neéd be reported;

() Any unforecast weather conditions en=

countered; and-

_(c) Any other information relating to the

" -safety of flight, - :
91,127 1FR oﬁeratlonp; two=-way

radio communications fg.ilure. ’

‘

(8) General. Unless otherwise authorized by.

ATC, each pilot who has two-way radio com-

munications failure when operating under IFR

shall comply with.the rules of this section,

== - (b) VFR Conditions, ‘1f the failureoccurs-

in- VFR conditions, or if VFR conditions are
encountered after the failure, each pilot shall

_continue the flight under VFR and land as soon

&8s practicable, . - :

—(2) Altitude. At the highestof ~ the—fol
lowing altitudes or flight levels for the route
segment being flown:
i) The
signed in the last ATC clearance received;’
(i) The mipimum altitude (converted,
if appropriate, to minimum flight level as pre-
scribed in 91,81 (c)) for IFR operations; or
(iif) The altitude or flight level ATC
has advised may be expected in a further clear-
ance. i '
) {3) Leave holding fix. If holding

m.
structions have been received, leave the holdlng«-J :
fix at the expect-further-clearance time re- .

ceived, or, if an expected approach clearance
time has been received, leave the holding fix in
order to arrive over the fix from which the
approach begins as close as possible to the
expected approach clearance time.

(4) Descent for approach. Begin descent
from the en.route altitude or flight level upon
reaching the fix from which the approach begins,

* but not before—
(i) The expect-approach~-clearance
time (if received); or . :
(ii) If ‘no expect-approach~clearance
‘tims has been received, at the estimated time
of arrival, shown on the flight plan, as amended
with ATC. )

91,129 Operation under IFR -
_in controlled airspace; .
malfunction reports.

(a) The pilot in command of each aircraft

operated in controlled airspace under IFR, shall
report ‘immediately to ATC any of the following

altitude or flight level as--

g

{c) IFR Conditions, If the failure occurs in  malfinctions of equipment occurring inflight: -

IFR conditions, or ' if paragraph (b) of this

pection cannot be complied with, each pilot

shall continue the flight according to the following:
(1) Route, ' .

@ (i) By the route assigned in the last

ATC clearance received; )

(i) If being radar vectored by the

. direct route from the point of radio failure to

the fix, route, or sirwsy, specified in the vector
cléarance; o .
. (iil) In the sbsence of anassignedroute,
by the route that ATC has advised may-be
expected in a furthelclearance; or

48
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(1) Loss of VOR, TACAN, ‘ADF, or low
frequency navigation receiver capability. ’
(2) Complete or partial loss of ILS re-

ceiver capability. .
(3) Impairment  of air/ground communi=

cations capability.,
() In_each report required by paragraph

(8) of this section, the pilot’in command shall |

include the —

(1) ‘Aircraft identification;
_ (2) .Equipment affected;

-y




, (3) Degree to which the capability of
the pilot to operate under IFR in the ATC 8y8=
tem is impaired; and <

(4) Nature and extent of assistance he

Chapter 3—FEDERAL AIR REGULATIONS

the aircraft and the next appropriate facility
along the Federal airway, jet-route, or other
direct route that provides;

(1) Continuous reception between faocil=

desires from ATC, ~ -

’

FAR, PART 95—IFR ALTITUDES
Terms used in IFR altitudes are as. follows:

(2) This part prescribes altitudes governing
the operation of aircraft under IFR on Federal
airways, jet routes, or other direct routes
for which an MEA is designated in this part. In
addition, it designates mountainous areas and
changeover points (not included in this training
manual),

(b) The MAA is the highest altitude on a
Federal airway, ‘jet route, or other direct route
for which-an MEA is designated in this part at
which adequate reception of navigation aid signals
is assured, )

(c) The MCA applies to ‘the operation of an
aircraft proceeding to a higher minimum en
Toute altitude when crossing specified radio
fixeﬂ. 15 VP

(d The MEA prescribed for a Federal air-
way or segment thereof,.applies to the entire
width of that airway or segment between the
radio fixes defining that airway or segment, An
MEA prescribed for an off-airway route or
route segment applies to the airspace 5 statute
miles on each side of a direct course between
radio fixes defining that route or route seg-
ment, The MEA in effect between fixes assures
navigation signal reception and obstruction
clearance between those fixes,

(e) The MOCA applies to the operation of
an aircraft within 25 statute miles of the VOR

' station concerned. The MOCA assures obstruc-

tion clearance between the fixes specified but
adequal ception of navigational signals is
assured only within 256 miles of the VOR station

gation of that aircraft, The MRA is the lowest
altitude at which the intersection can be de-
termined, .

(8) The COP (changeover point) applies to
operation of an aircraft along a Federal airway,
jet route, or other direct route for’which an
MEA 1is designated in this part, It is the most
appropriate point for transfer of the airborne

“navigation reference between the facility abaft

~

ERIC.

ities; and
émuth guid=

(2) A common source of
ance for all aircraft operating along the same
segment of the Federal airway, jet route, or +
direct route. Unless otherwise specified, the
COP is midway -between the navigation facili-
ties for straight route segments, or at the.
intersection of radials forming a dogleg in the
case of dogleg route segments,

FAR, PART 99 —SECURITY
CONTROL OF AIR TRAFFIC

99.1 APPLICABILITY

(a) This subpart prescribes rules for oper-
ating civil aircraft in a defense area, or into,”
within, or out of the United States through an
Air Defense Identification Zone'(ADIZ).

(b) Except for 99,7, this subpart does not
apply to the operation of an aircraft— .

& (1) In a Coastal or Domestic ADIZ no

of 25 degrees north latitude or west of 85
degrees west longitude at a true airspeed of
less than 180 knots; * .

(2) In the Alaskan DEWIZ at a true aire
speed of less than 180 knots while the pilot
maintains a continuous listening watch on the
appropriate frequency;

¢(3) From any point in the 48 contiguous
States "on an outbound track through the Southern
Border ADIZ that does not penetrate & Coastal
ADIZ; T

(4) Within the 48 contiglious States and
the District of Columbia,-or within the State of
Alasks, which remains within 10 nautical miles
of the point of departure; or *

(5) Over any island, or within three nau=.
tical miles of the coastline of any island,. in
the Hawaiian ADIZ,

(c) Except as provided in 99,7, the radlo
and position reporting requirements of this sub=
part do not apply to the operation of an atrcraft
within the 48 contiguous States and fhe Distriot
of Columbis, or within the State of Alasks,
if that aircraft does not have two-way radio
and is operated in -accordance with a Hled

. DVFR flight plan containing the time and point

of Domestic or Coastal ADIZ penetration and
that aircraft departs within 5 minutes of the

49
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" estimated departure time containéd in the flight 99.8 GENERAL

. i)lln. P >
(d) An FAA ‘ATC center may exempt the (8) Air defense identification zones (ADIZS)
foll operations from this subpart (except are areas of airspace over land or water in
—99.7), o & local basis dnly, with the ooncur-- whioh the ready identification, location, and .

- rence{ of the military commanders concerned: control of civil aircraft is required in the
) interest .of national security. (See fig. 3-11,)

~ (1) Afroraft operations that are conducted They are classified as—

wholly within the boundaries of an ADIZ and :

are not currently significant to the air defense " (1) Coastal air defense identification
system, . zones (Coastal ADIZs);

. - (2) Domestic air defense identification-

(2) Alrcraft operations conducted in ac-  zones (Domestic ADIZs); and

. cordance with speoial procedures prescribed by (3) Distant early warning identification
the military authorities concerned.— s zones (DEWIZs), -

T
———
a_

—

|
f
i

i
J

———.
—————
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e

o ' : 201,130
Figure 3-11,—ADIZs and defense area,’ T

-~ “ . ‘
S f), . ’ - ] N ‘ )

R
ottt




Chapter 3— FEDERAL AIR REGULATIONS

(b) Unless designated as an ADIZ, a Defense
Area is any airspace of the United States in
which the control of aircraft is required for
national security,

(c) For the purposes-of this Part, a Defense
Visual Flight Rules (DVFR)—&4¢t is a flight
within an ADIZ conducted under the visual flight
rules in Part 91,

99.5 EMERGENCY SITUATIONS

In an emergency that requires immediate
decision and action for the safety of the flight,

the pilot in command of an aircraft may deviate .

from the rules in this Part to the extent re-
quired by that emergency. He shall report the
reasons for the deviation to the communications
facility where flight plans or position reports
are normally filed (referred to in this Part as
“‘an appropriate aeronautical facility’’) as'soon
as possible,

99.7 SPECIAL SECURITY INSTRUCTiONS

Each person operating an aircraft in an
ADIZ or Defense Area shall, in addition to the
“applicable operating rules of this Part, comply
with special security instructions issued by the
Administrator in the interest of national security
and that are consistent with appropriate agree-
ments between the FAA and Department of
Dafense, - ' .

99,9 RADIO REQUIREMENTS

No person may operate an aircraft in an

ADIZ unless the aficraft has a functioning two-

way radio,

99.11 FLIGHT PLAN REQUIREMENTS
ADIZ

(a) No person may operate an aircraft in or
penetrating a Coastal or Domestic ADIZ unless
he has filed a flight plan with an appropriate’
aeronautical facility, R

(b) Unless ATC authorizes an 'abbreviated
flight plan— .

(1) A flight plan for IFR flight mu#t
contain the information specified in 91.83; and
(2) A flight plan for VFR flight must
contain the information gpecified in 91,83 (2) (1)
through (7),
'(c) The pilot shall desfgnate a flight plan
for }VFR flight as a DVFR flight plan,

»

IToxt Provided by ERI ¢

DEWIZ
TN

(2) No person may operate an aircraft in or
penetrating a DEWIZ unless he has filed a flight
plan before takeoff with an appropriate aero-
nautical facility, If there is no facility for filing
2 DVFR flight plan, the pilot must comply with
99.26 (a) (2) and prpceed according to the in-
structions issued the appropriate aeronauti-
cal facility. These instructions normally require
the flight to proceed:to a' specific area for
visual identification or to landat a stated location.

(b) Unless ATC authorizés an abbreviated
flight plan— .

(1) A flight plan for IFR flight must
contain the information specified in 91.83 and
the estimated time and point of DEWIZ pehetra-
tion (ETDP); and .

(2) A flight plan for VFR flight must
contain the information in 91,83 (a) (1) through
(7) and the estimated time and point of DEWIZ
penetration (ETDP), .

(c) The pilot shall designate a flight plan
for VFR flight as a DVFR flight plan, -

99.17 POSITION REPORTS :

The pilot of an aircraft operating in or
penetrating a Domestic ADIZ under IFR —

(2) In ocontrolled airspace, shall make the
position reports required in 91,125; and

(b) In uncontrolled airspace, shall make the
position reports required in 99.19.

99.19 Position Reports; Alrcraft Operating &
in or Penetrating a Domestic ADIZ; DVFR.

No pilot may penetrate a Domestic ADIZ
under DVFR unless— .

(2) He reports to an appropriate aeronautical
facility before penetration., The time, position,
and altitude &t which the aircraft passed the
last reporting point before penetration and the

-estimated time of arrival over the next ap~

propriate reporting point along the flight route;
(b) If there is no appropriate reporting point
along the flight route, he reports at least 15
minutes before penetration; the estimated time, "
position, and altitude atwhichhe will penetrate; or
(c) If the airport of departure is so close
to the Domestic ADIZ boundary that it prevents
his complying with paragraphs (a) or (b) of this
section, he has reported immediately after taking
off: The time of departure, altitude, and estimated

"ime of arrival over the first reporting point

along the flight route.

45 .
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The pilot of an aircraft entering the United
States through a Coastal ADIZ shall make the

. reports required in 99,17 or 99,19 to an ap-

-

propriate aeronautical facility.
In—addition—to—such -other—reports--as-ATC
may require, no pilot in command of a foreign
civil aircraft may enter the United States,
through a Coastal ADIZ unless he makes the
reports required in 99.17 or 99,19 or reports
the position of the aircraft when it is/not less
than 1 hour and not more than 2 hours average
direct cruising distance from the United States.

99,25 Position Reports, Aircraft Eni:ering the
United States Through a DEWIZ,

. (8) The pilot of an aircraft entering the
United States through a DEWIZ— X

(1) If under IFR, shall report his posi-
tion as required by 91.125; or *

(2 If - r DVFR, shall report when
within radio r of an appropriate aeronautical
facility but before penetration: The time, alti-
tude, and position at which he passed the last

reporting point and the estimated time, altitude .

and point of penetration.

(b) I requested, the pijot of an aircraft
entering the United States through a DEWIZ
shall advise an appropriate aeronautical facility
of the difference between the actual timé and

-’

L]
_point of penetration and the same data recorde;\

in the original ground filed flight plan.

99,27 DEVIATION FROM FLIGHT PLANS
AND.ATC.CLEARANCES "~ _ -~ _

(%) No pilot

may geviate from the provisions
of an ATC glear or ATC instruction except .

in accordance with 91,76 of this chapter.

(b) No pilot may deviate from his filed IFR
flight plan when operating an aircraft in uncon-
trolled airspace unless he notifies an appropri~
ate aeronautical facility before deviating, .

(c) No pilot may deviate from his filed DVFR

flight plan unless he notifies an appropriate
aeronautical facility before daviating.

99,29 RADIO FAILURE
If the pilot oﬁeraﬁng an aircraft under DVFR
in an ADIZ cannot maintain two-way radio com-

. munications, he may proceed in accordance

with his original DVFR flight plan or land as

soon as practicable, The pilot shall report the

radio failure to an appropriate aeronautical
/facility as soon as possible,

If a pilot operating an aircraft under IFR in
an ADIZ cannot maintain two-way radio com=
munications, he shall proceed in accordance
with 91,127 of this chapter,

. «
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s CHAPTER 44— — -
" . BASIC AIR NAVIGATION _
. , , ; '
Afr navigation has borrowed and adapted many “ Direction is the position of one point in space

of the instruments, practices, and procedures relative _to another without reference to the
of marine navigation; thus, fundamental knowledge  distance between them. Direction may be either
and * gkills are the same for marine and air 3~-dimensional or 2-dimensional, the horizontal
,navigation, It will be necessary for the Air being the ysual plane of 2-dimensional direction,
Controlman to understand some of the problems For example, the direction of San Francisco
encoyntered by pilots in planning and completing .from New York is approximately west (2-
a successful flight, Also, a sound understanding dimensional); while the direction of an aircraft
of the basic theories of navigationis of importance from an observer on the ground may. be west and
to the Air Controlman to give him the required 20 degrees above the horizontal (3~dimensional),
know-how in the daily -application of his duties, Direction 18 not itself an angle (that is, the
. Fdirection seast) but it is often measured in terms

This chapter is intended to familiarize the of its angular distance from a reference direction,
AC with the fundamentals of air navigation and '

,should give hfm the confidehce necessary when Distance Is the spatial separation between
called on to render assistance to pilots, two points and is measured by the length of a

! line joining them, This seems understandable

. A enough. Suppose, however, that the two-pointsare

BASIC CONCEPTS OF on opposite sides of.a baseball, How is the line

. AIR NAVIGATION to be drawn? Does it run through ‘the center

- of the ball, or around the surface? If around
» Any purposeful movement in the universe the ball, what path does it follow? The term

|

ultimately involves an intention to proceed to a  distance as used in navigation must be qualified
definite point, and navigation is the_business of to indicate how the distance is to be measured,
proceeding in such a_manner as to arrive at The shortest. distance -on the earth’s surface
that point., Air navigation is defined, formally, from San Diego .to Sydney, Australia, is 6,530
as the process of directing the movement of an miles, but via’ Honolulu and Guam, a frequently
aircraft from one point to another, The function used route, it is 8,602 miles, And, furthermore,
of air navigation is primarily to determine the the length of the chosen line could be expressed
. ‘fdirection’ necessary to accomplish the intended in various units, as mtiles, kilometers, or yards,
flight, loeate 'positions, and measure distance and o

time as means to that end, Time has many definitions, but those used in

. « - navigation consist mainly of two: the hour of
Position is a point defined by stated ‘or im=  the day, and an elapsed interval, The first is
plied coordinates., This term is- frequenfly used to_designate a: definite instant, as takeoff
qualified by such adjectives as estimsted, dead time is 021 . The setond definition 18 used to
reckoning, no wind, etc,, whose meanings will indicate an interval, as time of flight, 2 hours
be explained later in this chapter, But however 15 minutes, ' -
qualified, the word position always refers to v ¢ - . .
somé place that can be identiffed, One of the ' A map or a chart of the earth’s surface is
basio problems of the navigator is that of fixing the primary instrument used in air navigation,
his position;  unless he knows where he is, he Without a chart it ,would be impossible to
cannot know how to direct the movement of navigate, Therefore, it fs important tounderstand
the aircraft to its intended destination, certain known faots indicated on these charts

: A
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about the earth’s surface. Some of these will serve as Reference lines, it, i€ 'necessary' to \
be familiar; pthérs may nofy %o ensure that all use imaginary lines. —— :
are known, lét us start from the very beginning Straight lines are ugnally the most cchvenient
< with whickr to work, However, straight ‘lines

_—and-review-the-pertinent facts.. . - - 0
: b The earth resembles a gpinning ball, The Ccannot®be drawn on a curved surfice, Onm &~
. imaginary line about which the earth rotdtes is  sphere, the most convenient reference line is

called the axis: of the earth, The ends of the acircle.: ( .

.axis are called the North Geographic {Pole and

the South Geographic Pole. ¢
Although most- people think of it as such, the » - -
earth is not a true sphere. A sphere is a body If a sphere is cut straight through the center, -
<

whose surface is equidistant from a point within, the resulting cut edges,art circles, Thus, the
known as the center.(Any line which passes intersection of a plane with a sphere for:d .
from one sid/egrgf a sphere through the center circle. If the plane passes through the center of

to the other e is agdiameter of the sphere. the sphere, dividipg-it in half, the circle formed

i Obviously, one diameter is equal to every other i a grjat ciréle. (See fig. 4-1.) A great circle
diameter, 7 ~ / is the largest circle which can be drawn on
The earth is slightly flattened at the poles. a- given sphere. Any circle other than a great

- This causes its axis to be about 26 milps shorter , ,

" than its greatest diameter, This differgn’ce, ’ ' . L.V T >
. * however, i8 only about0.3percentof the diameter, 4 ’ C

. Therefare, for ‘the purposes of navigation, the
earth may beconsidered a true sphere, _°

4

) ’

- R
Circles oh a Sphere e T »

POSITION
A5 . ’

It is necessary tohave a system for designating
any position ,on the _surface of the earth,
Sometimes we may simply say that the aircraftis
10 miles;south of San Diggo orthatits destination
is the municipal airport. “Such designations .may
be clear and simple enough, but they would be
useless in designating the aircraft’s position
while crossing the Atlantic Ocean, It would not -
be sufficient to say'that the aifcraft was in the
middle of the Atlantic or 3 miles south of an
jceberg., Whaj is -neededsis a universal method
of expressing position without regard to nearby
-geographio features, ’ i,

* To tell a stranger the location of a restaurant
. in Chicago, one might say that it i8 at the,corner’
of 2nd Street and 3rd Avenue, Thig definitely
. _-46ls him thé location, as there is only one place,
in all the city at which 2nd Street and 3rd Avenue
. cross. You might algo tell him thatthe restaurant.
is” 2 blocks: north of Main Streetsind 3 blocks
east of Broadway, .This is ‘just as definite.
Quantities which give position with respect to
.two reference lines are called coordinates, Thus, ’ L .
42 blocks  north” and ‘3 blocks east” ‘are oS ot
. “the coordinates of the restaurant relative-to

AT TEITTN

. Main Street and Broadway, . oy : .
- Positions on,the earth may be given by a . < . ’
. similar system of coordinates. However, since * - .. . 201.71
. . there are no natural lines on the earth to , . - Figure4-1,~— f?srnasphere.
b . - v I - -
? ’ ¥ ’ ’ .t
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Ay L -
ARC 30°-15' .

ANGLE ABC (30°-15')
IS EQUAL TO
ARC AC (30°-15')

201,72
Figure 4-2,— The angle at the center is equal to
' the arc, .

~circle, no matter ‘how large,Q called a small

circle, (See fig, 4-1,) The plane of a small
circle, of course, does not pass.through the
center of the sphere, and hence does not divide
At into halves,

Segments of ‘circles or arcs are measured
in degrees, minutes, and seconds, A ecircle
contains 360° ¢of arc, Each degree (% is 1/360
of the circumference of a circle, Thys, if any
circle is divided into 360 equal arcs, each arc
is 1° in length, regardless of the size of the
‘circle, A minute (') i8 1/60 of 1°—a second ('")
is1/60 of 1', - .

" Notice in figure 4-2 that if a strilght line is
drawn from each end of an arc to center
of the circle, the two lines meet to form an
angle at the center, This angle is subtended
by the arc. Angles, like arcs, are measured in
degrees, minutes, and seconds, The angle at
the center of ‘a eircle (fig, 4-2) always contains

. seconds as the arc which subtends if,

/ﬁrence Lines on the Earth ,
. — meﬂ .

As sgtated earlier in this chapter, circles
make the best reference'.lines for designating
- position on a sphere, The question is where to
draw the .circles, A sphere i{s a continuous

surface without®beginning or end, and ,on the

earth the only 'distinctive natural geometric

‘line is its .axis, which is different from every

other diameter, by about 28 miles, as previously

stated, Thus, the geographic poles are distinctive

pointg“ on the earth, The geographic poles are
£ . ; -

the same numher of degrees, minutes, and

1

S ) . ,

used as the central points for one setof .refexe/née '
circles. The most important circle of this set-
is the Equator, ) s

The Equator is the great circle halfway
between the poles, Since the poles are 180°, or
half a circle apart, every point on the Equator
is 90° from each pole, The plane of the Equator
is perpendicular to the earth’s axis,.’ The
Equator divides the earth into a northern and
southern hemisphere,. and it is “important to
remember that the ‘Equator serves as a reference
line for denoting north and south latitude,

Any small circle on'the earth whose plane is
parallel with.the plane ¢f the Equator is called
a parallel of latitude, or siinply a parallel,
Each parallel is everywhere equidistant from
the poles, from the Equator, and from every
other parallel, Thus, the parallels -and the
Equator are concentric aBout the polar axis,
(See fig, 4-3.) ’ :

Every point on the earth has a parallel
passing through it, However, only a few of
these parallels are shown on the globe; the globe
would be solid black if they were all shown,
Each .. pargllel is designated by its angular
distance north o south of thé Equator —that
is,. toward the North or South Pole, as, the
case may be, v
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201.74
Figure 4-4, — Meridians of longitude,

Points east or west on the earth are located
. by reference to -a meridian of longitude, or

8imply a meridian, (See fig, 4-4.) Instead of
. using small circles as in the.case with 1atitude,
. the 1dngitude system is based on great circles
passing through the poles, These great circles
are divided in half by the poles, and are farthest
-~ apart at the Equator, Each half of the circle
. {s assigned a value east or west,

The prime meridian is the meridian whose

.. plane passes through the Observatory at Green-
~wich, England, which. has been adopted as an
" -origin for ‘the measurement of longitude. This
... meridian- is also referred to as Greenwich
" meridian, and serves as-our second reference

< line, (See fig, 4-4.)

" Latitude and Longitude -

- -+ "The parallels. and. meridlané intersect at
" right angles t6 form a grid system, comparable
. ta,the -intersecting streets of a city, You can

L& e

designate” any position in a city by naming the
streets which pass through it. Likewise, you can
designate any point on the earth by naming
the parallel and meridian which pass through
§t, Thus, the 29°69'N parallel and the 95°21'W
meridian .together designate Houston, Texds,
(See fig, 4-6) Any point on the earth can be
designated by giving its coordinates relative
to the Equator and Greenwich meridian, These
coordinateés arve .called latitude and longitude.

The latitude of a poiat Is its angular distance

" north or south of the Equator, measured inthe

plane of the meridian, It is measured from 0°
at the Equator, north to 90° at the North Pole,
ahd south to 90° at the South Pole, o

The Tongitude of a point is its angular distance
east or west of the prime meridian, measured

- {in—the-plane—of-—-the—~Equator-or.—o i€

Longitude is measured from 0° to 180 east
and from 0°to 180°west from the prime meridian,
In giving the coordinates of a place, give latitude
fifst, then longitude; i.e., 29°69'N, 96°21'W,
Note againAm-figure 4-6 how this was illustrated,

!
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Figure 4-6,— Position designated by coordinates,
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Each parallel and meridian is named according
to its angular distance from the Equator or
the prime meridian, Keep in m'nd, however,
that a meridian of longitude is a line; whereas
longitude is an angle, Likewise, a parallel of
latitude is a line; whereas latitude is‘an angle,

DL and DLo

The difference of latitude between two
points” is the angular &éhﬁ%meen the
parallels which pass through thesepdints, Thus,
it is'the arc of any meridian between these

N STARTING LINE

parallels, (See fig, 4-6,) If both points are -on
the same side of the Equator, the smaller
latitude is subtracted from the larger, Therefore,
the DL between 20°N at point A and 40°N at
point B is 20° If the two points are on opposite
sides of the Equator, the two latitudes are added,

" In figure 4-6, the latitude at A is 20°N, If the

latitude at C is 16°S, the difference of latitude
between A.and C is 85° o

Simllarly, the difference of longitude (DLo)
between any two points is the ahgular distance
between their meridians, (See fig. 4~7.) If both

points are in east longitude or if both are in

- /’Noa LATITUDE

201.76

5

Figure 4-6, — Difference of latitude, A
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Figurs 4-7, - Difference of longitude,
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:._:west:longitude, the smaller longitude is.subtracted the line has two directions differing by 180°,
. “from the larger, Therefore the DLo between Later in this chapter, it will be seen why it is
=~ 86'E- at point A and 126°E at point Bis 40°  important to learn-to estimate direction now
«.1f -obe point is in east longitude and the other and avoid ‘making a 180° error. In figure 4-8, .
. in-west longitude, the:two longitudes are added, the direction of B from A is 046° * }t *

. If their ‘8um ‘18 greater than 180°, this figure i

- gubtractéd from 360°% Thus, the DLo of 126°E  Magnetic Compass .
*, At'point B and 136°W at point C is 100° ‘ .
Lo As its name implies, the magnetic compass ’
+DIRECTION - S . utilizes the force known as magnetism, The earth
R i ‘ itself has a magnetized core, two magnetic .

5% .+ To walk across the street to a friend’s poles, and lines of force that form a maghetic
:y~house, one' merely glances at the house and field. Like any other magnet, the earth 8lsd has

"’ starts walking in that direction, But to fly from a noifth magnetic pole and a south ‘muagnetic .
. Norfolk to Jacksonville, the*direction must be pole, Each is about 1,400 miles away from its

- . obtained in some ‘other manner, usually from corresponding geographic .pole. Although they-

i. a chart, The pilot keeps the aircrait headed are placed at specific geographic sites on
.%-4n the right direction in order to reach magnetic charts, the locations of the magnetic
=—Jacks t can easil les ch slightly from time to time, .
;- "pe seen that direction is important in navigation, -
.- and.that some system must be used for expressing As in any magnet, lines of force run between

.. the direction from any point to any other point. the north and south magnetic poles of the

R - earth, Its ‘magnetic field affects any magnetic

. North is the direction of the North Pole substance; and as a result, a freely suspended

from any point on the earth, south is the direction magnetic bar or needle will tend to align itself
‘. of the South DPole; and as one faces north, with the earth’s lines of force, These lines
-~ gsgt i8 to the right and west is to the left, of force are similar to meridians and are
;» JThese are only four of an infinite number of -called magnetic meridians, . ‘

.- possible directions, In.navigation, the system .
. of designating direction permits more exact The magnetic compass is simple in con-
" .. locating of positions, struction, It contains two steel magnetizedneedles -
i : . : mounted on a float, A compass card is attached

. Direction is expressed as an angle measured around the float, The needles are parallel, with
. .clockwise from north, At any position, imagine  their north-seeking ends pointed in the same - -

. a circle whose cirecumference is divided into - ‘
360 equal units, If the divisions are numbered
clockwise from north, they indicate true directions
. irom the central point, Such a circle is called

-8~ compass , rose, The direction_of north is
.. - 000° or 360° east is 090° south is 180°, and
‘.., Wwest is°270% In figure 4-8, the direction of B
. -from A 1s the angle measured clockwise |

from north to the fne AB, (Direction is

navigationally defined as a point on the horizon
. ‘toward which a <craft is' moving, and it is
-~ essentially-a line,) Line AB'is the angle between D_--\"
- the "meridian and AB and the direction of B - 260°
=" “1g 046°-Likewise, the direction of C from A is
' 100° and the direction of, D from A is 260°

. “ .. : ‘ ?

It wiil be helpful to think of directions as.
angles, Practice estimating the directions of °
lines by dividing a compass rose into quarters
or quadrants, and note which directions fall into

each quadrant, Unless there is an arrow, or -, 201,78
~some device, to show wiiich way a line points, . Figure 4~8, —Direction, .

-

/
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direction, The compass card has letters for
cardinal headings (N, E, S, W), Each 30° is
represented by ‘a number, from which the last
.-zero i8 omitted, Between these numbers, the
card is graduated for each 5°,

Heading Determined by a Compass

Compasses are used for determining heading,
which is the angle measuTéd clockwise from

« CR

a reference point to the longitudinal axis of the '

"aiTcraft,
““Notice in figure 4-9 that no specific reference ~
‘point is mentioned, The reference point could
be one of several. If thé angle is expressed
with relation to true north, it is known as TRUE
HEADING (TH), If {@¥s measured from magnetic
Jdorth, it is called MAGNETIC HEADING (MH),
Theoretically, . it might be measured from .
compass north; and.the term used would be
COMPASS HEADING (CH). In each case, the
angle i8 measured in a clockwice direction from
the north reference to~the longitudinal axis
of the aircraft, It is important to designate which
reference was used since all of them do not
have the same value as shown in figure 4-9,
This i8 accomplished by designating the reference
by one of the terms true, magnetic, or compass,

Variation

L

: ' 201.79
Figure 4-9,— Reference points in determining
headings,

EAST VARIATION -

.5
b 63

.Figure 4-10, — Angles of variation,

oY

It has already been stated that when a
magnetized needle is influenced by the earth’s; ~
magnetic field, the direction it points is magnetic
north (#N), and the direction of the north
geographic pole is called true north (TN). The
angle between magnetic north and- true north
is termed the variation, Variation differs at
different points on' the earth, If the needle
points to true north, then magnetic north and
true north coincide and the variation is zero,
When the needle points east of true north, the
variation is said to be east; if the rfeedlie points -
west of .true north, the variation is called west, -
(See fig, 4-10,)

WEST VARIATION

L

201.80
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¥ Note that most charts have information
of variation. The lines that
) equal variation are called
4 18 A ‘line which connects points
{ _éf zero varlation is known 2s an agonic line.
:: " Usually, aircraft courses are plotted from a
“true north reference rather than a magnetic
<" north reference simply because the grid on
* - conventional charts is designed using true porth
;- -~as_a reference, As- the compass needle ig
. _deflected east or west of true north by an
. angular amount known'as variation, a correction
must be applied to the true heading in‘order
fo obtain miagnetic headings. This' amount of
correction is found on the chart by noting the
position’ of the aircrift in relation to the nearest

isogonic line.

. area, with magnetjc headings

process called swinging' the compass. This may
be done either in the air or on the g
The most common method on the ground makes

use of a large compass rose, on a concrete
inscribed at 156°°

intervals. Swingie the "comptss essentially
consists -of obtaining a compags reading from

a known .magnetic heading, ’

1t “the compass
reading is greater than the magnetic heading,
that is, if the

compass reads too high, the
deviation is east; and if the

compass reads lower
than the magnetic heading,

the deviation is west,
, The values of deviation are then recorded on a

suitale deviation card and placed inthe cockpit
of the aircraft.

Applying 'Variation and Deviation

' It has been brought out that variation is

_» ‘caused by magnetic’ forces outside the aircraft,

.- .However, a compass ‘is affected by ALL
magnetic fields, A piece of iron close to a
compass needle tends to deflect it from magnetic
north, Whenever an electric current passes
through a wire, 'a magnetic field is set.up
around the wire, The combined effect of all the
magnetic fields within the aircraft (such as,
meta]l containing iron,
or electrical equipment) causes an error in
the compass known as devigtion.

To understand deviation better, assume¢ that

the compass neecic always points directly to a
nonexistent -compass north pole. The direction
_ in which the compass. needle points is known as
‘ . compass north. Compass directions may be
’ expressed relative to compass, north just as
: . true directions are expressed relative to true
.north and magnetic directions are expressed in

relation to magnetic north,

;.. Although the compass needle primarily seeks
i+ ‘alignment with the - earth’s ' magnetic field,
7 . deviation ‘will vary as _the aircraft changes
! * . heading, The metal structure” and -
© devices naturally turn with the-aircraft, cxcating
a different “alignment relationship, ‘As this
relationship to the compass needle changes,
y !

_deviation also changes. a

Since deviation may vary with each heading,
deviation must be determined for each heading
that differs by. approximately

- previous heading. This is accomp

H

o,

. Qo o .
‘EMC ’ .’
W ;_/': ‘.‘.( M - —‘, ]
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operation of -electronic

electrical

16* from -the"
lished by a Deviation, Compass. .

In navigattor-it—is—necessa

change a compass heading to a corresponding
true heading, or to start with a true heading
and determine the equivalent compass heading.
For example, we may start with a compass
Heading, By applying deviation fo this compass
heading we obtain the magnetic heading, Variation
applied to this magnetic heading gives us the’
true heading, To help solve a problem of this
nature, the following formula is used: -

_ COMPASS + DEVIATION = MAGNETIC |
' MAGNETIC + VARIATION = TRUE HEADING

. - -

) In going the other wayi the same procedure
is followed, If we know the true headingg that is
to be flown, it is necessary to find the corupass
heading. to steer in order to maintain this
trus heading, In this case it is customary’to

" proceed as follows:

TRUE + VARIATION = MAGNETIC
MAGNETIC + DEVIATION = COMPASS
" HEADING

Sometimes this -information is, summarized in
the form of a memory aid by making use of the
following statement: )

"Can Dead Men Vote Twice

Reading from left to right we have CDM'V
T — Compass,’ Deviation, Magnetic, Variation,
True. Reading the other way, from right to left,
we have T VM D C— True, Variation, Magnstic,
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Figure 4-11,— Application -of compﬁlss'k errore,

However, it is impossible to add or subtract
a quantity known as east or west, Therefore,
it must be given analgebraic sign (plus or minus).
To solve for compass heading when true heading
is known, a good rule to remember is: Egst is
least, and west is best. This means easterly

in nautical miles per hour, When the -measure
of distance is nautical miles, it is custofifary to
speak of speed in terms of knots, Thus, a
speed of 200 knots and a speed of 200 nautical
miles per hour are the same thing; however, it
is incorrect to say *200 knots per hour” unless

referring to acceleration,

TIME

4: One of your earliest expériences in the
Navy was that of learning nautical time, This
time is expressed inaccordance with the approved
naval practice —using the 24~hour day with the
hours and minutes expressed in a 4-figure
group. In working daily as an Air Controlman,

a thorough knowledge of time is necessary,
particularly in handling communications, pro-

cessing flight

Plans, and checking on-everdue——

errors are subtracted.and_westeply—errers—are—aircrmc.

added, When proceeding from compass heading
to true heading, the signs are reversed, Figure
4-11 offers this easy method of application,

" DISTANCE

Distance, as previously défined, is measured
by the length of a line Joining two points, In
navigation the most, common uynit used for
measuring distance is the nautical mile, Since
miles have various lengths, one should be careful
to specify which mile is meant,

. /

In- the U,S, one.mile has been defined by
statute to be 1,760 yards or 5,280 feet, This
is called a statute miie, Navigators use the

" nautical mile as a distance unit, The DOD has
adopted the International nautical mile which
equals 6,076,10 feet,

¥y

For most practic-1 navigation purposes, all
of the following units are used interchangeably
as the equivalent of one nautical mile:

1. 1,862 meters (6,076 feet approximately),

2. One minute of arc on the earth’s Equator
(geographical mile),

3. One minute of arc. on a me
minute of latitude),

4. 2,000 yards (for short distances),

i‘id_ian (one

Closely related to thé concept of distance is
‘speed, which determfnes the rate of change of
position, Speed in air navigation is expressed

’

IToxt Provided by ERI
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As geen from the earth, the sun appears
to travel across or orbit the earth, The fact
that the sun rises in the east and sets in the
west seems to substantiate this, However, the
opposite is actually true. The earth orbits the

8un, and the earth’s rotation on its axis creates

the illusion that the sun goes around the earth,
This is called the ‘‘apparent motion of the sun,”
Since the sun, for all practical purposes,
appears to move from east to west, it is a

idea to remember that TIME IS ALWAYS LATER'.
TO THE EAST, (See fig. 4-12.)

Greenwich Mean Time

JFor uniformity, the meridian of Greenwich,
England, has been selected as the prime meridian
from which time is measuréd, You may recdll
the prime meridian is also the basis for measuring
longitude, The moment the sun crosses the
meridian, it is noon of that date, Therefore,
it can be noon at only one meridian at the same
moment, This gives us a common time known
a8 Greenwich Mean Time (GMT) or Greenwich
Civil Time (GCT). GMT gives us.a reference
time to locate time"at other points on the earth,

Zone Times-and Description .

‘The world is divided into 24 time zones
whose central meridians are 0°, 15°, 30°, 45°,
etc, All'places in any time zone keep the same
mean time of the central meridian, Hence, the
time can differ only by an integral numbver of

hours from the'ﬁma..g_Gree;mich. : .

<

61
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The local mean time at any one place differs
from the mean time at Greenwich by the differepce
in longitude, 1 hour for each 156° If local mean
time was .in common use, there would be a
great diversity in the times used at various
places, For example, an aircraft flying in an
easterly or ‘westerly direction would-find that
changes in longitude would result in comparable
changes in local tinme.

Late in the 19th century, Congress adopted a
uniform system applicable to the continental
United States, establishing four time zones.
Each _central meridian was designated the
gtandard meridian and its local mean time was
designated as standard time within its zones.
The U, S. time zones are as follows:

' ZONE | CENTRAL MERIDIAN
* Eastern standard 76°W
Cenfral standard 90°W.
Mountain standard 106°W
120°W

Pacific standard

.

Boundaries of the standard time zones are
somewhat irregular, to eliminate inconvenient
time changes when traveling. In some cases,
cities and states have placed themselves in zones
east of the ones in which they would naturally

IToxt Provided by ERI

Figure 4-12,— Noon over a meridian MM®.

. time (ZT) the standard m

\ .

Generally, in nuvigation, lhe gtandard time
zones extend from pole to éle and are exactly
15° wide in longitude, In this system of zone

%g;gian is always the
nearest meridian divisible by ig? of longitude,
(See fig. 4-13.) "

The zone is numbered for multiple of
16° and labeled plus (+) if in westilongitude and
minus (-) if in east longitude,- Thus, zone +1-
extends from pole to pole 7 1/2* on each side
of the standard meridian at 16°W, and zone -5
centered on 75°E,. extends
to 82 1/2°E, The zero zone centered on
Greenwich extends from 7 1/2°E to 7 1/2°W,
and the twelfth zone centered on the 180th
meridian, from 172 1/2°W, to 172 1/2°E; that
half in west longitude being designated +12 and
the half in east longitude

In the zone time system an instant of time
is uniquely described by the time'and the zone
description (ZD) or letter suffix; for example,
1745 zone +6 or 1745 R, The limits, description,
and letter suffix of each zone are ghown in
figure 4-13. '

~ For brevity of communication, the zones
are sometimes ‘designated by a letter suffix
(mentioned in the preceding paragraph) instead
of a .zone description, Thus, zones in east
longitude are lettered A

201,82

from 67 1/2°E°

through M (omitting J),

~12, (See fig. 4-18.) -
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time system in navigation is the ease with which’
any instant of time can be converted to GMT,
or vice versa. In order to find the number for
the ZD, -you already know that you will divide
any given. longitude by 15° If, when dividing,
. the remainder exceeds 7°30", add one unit to the
.- answer that you received, For example, let us

say that we desire to find the ZD for longitude
143°45'W. Immediately upon observing that it
. 18 a westerly longitude, we find the first
._com nent of our ZD.to be a plus (+). Then we

which we are located;

.9
15° /143°45"
. 185
845!

“Since the remainder exceeds 7°30', add one full

<" unit tq the quotient- (9), resulting in a ZD of +10
. removed in time from Greenwich, Figure 4-13
.. ghows that longitude 143°45'W has a ZD of +10.

' ' Zone Time, West

a In examining figure 4-18, imagine the sun to
. he over the meridian’ 16°W. What time is it
in the entire band from 7 1/2°W to 22 1/2°W?
By referring to the basic rule we know that
it is exactly 1200 in the entire time zone when
~ the sun is. exactly over the central meridian
:  for that zone, What time is it now on the
f Greenwich .meridian? It is one hour later, or
- 1300, Thus, GMT was found by adding the 7D,
which obviously represents hours, to .
From this calculation the formula

GMT = ZT + Zb

- 1is derived, and goglgf’gquently
' 2T = GMT - ZD

3 GMT = ZT + ZD

-k
v

GMT =.1200"+ (+1)

————GMT®1800 - _

-t

L) v

the? ZT.

©-and zones in west longitude -are lettéred N and

" through Y. The letter Z is reserved for the. C

~ zero zohe, denoting Greenwich tims, commonly ZT = GMT - ZD

:: refemd tO as ZULU timeo 2 5 ZT- 1300 - (+1) A., .

-~ Zone Identification ¢ W ZT = 1200

" "% One of the principal advaptages of the zone At this point, if you are unfamiliar with

the laws governing adding and subtracting
.signed (positive and negative) numbers, refer
to Basic Mathematics, Volume I, NAVEDTRA

10069 (Series). -

>

Zone Time, East

_ To determine times in east longitude, the
game basic procedure and formulas are used,
Imagine the sun directly over the meridian
80° east, What time is it at Greenwich? By
1 dividing the

]

ng

longitude by 16, we know that the time zone or
ZD is -2, and 30° east is the central meridian
for this zone making the ZT 1200, Remembvering

that time is always later
the formulas we can determine the GMT,

GMT = ZT + ZD - ’
GMT = 1200 + (=2) ~
GMT = 1000

(Adding uniike signs indicates subtraction.)

Time Conyersions

Greenwich time provides a standard time
to which all other times may be referred,
and represents a most convenient method of
determining times in different zones. For
example, assume it i5 1660 In a city in zone
+6 (ZT,), on 1 May,
time in a city in zone =8 (ZT,).
as follows: )

Use the formulas

GMT = ZT, + ZD,
GMT = 1500 + (5) '
GMT = 2000 ‘

(Adding like signs is simply addition.)

ZT, =GMT - 2D, ' . ,
ZT, = 2000 = (-3)-
ZT, = 2300

(Subéract}ng -8 is equivalent to adding +3)
58

64
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and you want to know the

to the east dnduslAgT ~




Frequently time conversion problems involve
- calculations which resultin. different dates, To
see how this may happen, consider the apparent
motion of the sun from 179° east longitude across
the. face of the chart in figure 4-13 to 179° west
longitude, This suggests that exactly at 1200
on the 0° or Greenwich meridian, the date is
the same around the world since in ZD - 12,
2T %2400, and ZD +12, ZT = 0000 (ZT=GMT - ZD),
ggests that each new day begins
. meridian (international date line),

Using Greenwich as the reference -time to
determine ZT in different ZDs, dates should
be included in the calculation to maintain the
correct day, Consider the following examples:

1. ZT=0700, 15 June; ZD-5, What is the
correct time in ZD+ 42 Solutions. . ..

IOLT S

-~ ® © 57

: . - 2 T GMTE= 2T 4+ ZD- -- =
' GMT = 0700, 16 June + (-§) wmmve -

. I A
e ©

-. GMT = 0200, 15 June

fhen & o —

ZT = GMT - ZD
ZT = 0200, 15 June™~ (+4) ~

> S ew s a e B .

Bl P

(At this point we cannot subtract 4 hours from
0200, so we must add 24 hours (1 day) to the
ZT to permit the mechanical operation of the
problem, Since it is always latgr to the east,
the 24 hours we are adding have Already elapsed
80 we must subtract 1 day from the date,)

ZT = 2600, 14 June - (+4)
or -
ZT = 2200, 14 June
2. ZT=2100, 31 Aug,, ZD+7, What s the
~correct time in ZD - §? Solutfon:
GMT = 2100, 31 Aug, +g
' GMT = 2800, 31 Aug,

(Considering again that time is later ‘to the
east and the answer exceeds 24 hours, this would
indicate that GMT=0400, 1 Sep, However, it

GMT = ZT + ZD
4

o e
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. .. .....traffic . control, ~Chiet" ‘among " the ’

- -checked .with.. a radio- time signa

]

-

ZT = 2800, 31 Aug, - (~6)
2T = 3300, 31 Aug,
or,

"ZT = 0900, 1 Sep.

Chronometers and Time Signals

" Time is determined in the various countries
of the world by national observatoriés such*as
the U,S, Naval Observatory at Washington and
the Royal Observatory- at -Greenwich, A baredd, . .
'coordinated by an international agency, sets up
uniform computing procedures, compares.time ..
sl.gnal.s.’ .e.tc.. e N e s . .‘ N . , [y

... Adburate Hme 6 BEEERAAI\ v EA¥ioR SRS =
navigational

- = ST

-~ - - -timepidces is- the chronomete?,.it- i6:a: alock - -
-7 = of unusually” Ifhe “constructfon, -designed ¥or -
- - --- - extreme--accuracy

-and ~depéfidabtiity, and built
~to~ withstarid* 8hock, - vibration; and ‘variations of
temperature, Even a chronometer cafinst keep ===
exact time indefinitely;--‘The-al ironometer-in:.=
1 to détermine *

s et

its accuracy,

A, et s o B TP ege e

On_account of their simplicity and accuracy,
time signals are transmitted mainly by radio,
Naval' Observatory time is broadcast in this
country by the naval radio station NSS af
Washington, D, C,, NPG at San Francisco, Calify,
and others, These broadcasts are sent on a
continuous wave (CW) so that they can be heard
only by receivers suited ‘to code reception,
Signals are transmitted during the last 5 minutes
of the hour, . ‘

Station WWV at Fort Collins, Colo., con-
tinuously broadcasts . signals based on Naval
Observatory time,” These broadcasts may be
heard with any ordinary radio receiver, Complete
schedules and information on Navy time signals
can be found in FLIP, General Planning Section,

S

ELEMENTARY PLOTTING

From the time an aircraft departs, one
station until the time it arrives at its destination, -
the pilot or navigator is very busy. In order
to get an aircraft to a given destination and” 7.
back again, the navigator must keep an accurate ¢ :

is usually more convemient to wait until the account of the aircraft’s progréss on a chart, ,
. problem is complete to subtract the 24 hours.) plus a complete recérd or log, .
59 ' : b
) Q ‘ “ o . . N Jj . .
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~" PLOTTING LINES.
OF POSITION (LOPs)’

Suppose,_ for example, the airoraft is flying

of the railroad is not known, If the railroad
can be located on the chart, a line of position is8’
established, but not a fix, Then, another railroad’
- - that crosses the first is seen, When the second
. rajlroad is located on the chart, the exact
jocation of the aircraft along the first railroad
. 18 known, Thus, a fix is established,-Remember,
' a fix is an accurate position, Therefore, a fix
ie determined when the aircraft is over two
intersecting LOPs simultaneously.
- With chart reading, a fix can often be obtained
by finding a specific landmark, However, with
! “other—navigation aids, fixes are not obtained
= diréctly. Rather, with the exception of radar
- and TACAN, each fix is established by two or
more LOPs which are -independently obtained,

It has been seen that a LOP may be a visible
line~on the ground like a raflroad track or
another object of known position, However, a
LOP is not usually visible until it is drawnon a
chart, A radio LOP is obtained by finding the
direction of a radio station from the aircraft by
means of a radio compass. Having obtained
this radio LOP, it is.plotted on the chart. Once
plotted, it is no different from one obtained by
visual reference or by any other aid, LOPs of
different types and origins may be’ crossed to
obtain a fix, ‘ .

/  1OPs ESTABLISHED BY BEARINGS

A bearing may be measured with reference
to true north.or with reference to the longitudinal

angle between 0° and 360°,

There is a simple relationship between true
heading (TH) of the aircraft, true'bearings (TB)
of an object, ‘and relative bearing (RB) of an

ject./f' True heading is the angle measured from
frue north clockwise to the lohgitudinal (fore
aft) axis of the aircraft, Relative bearing

faxis of the aircraft, clockwise td a line passing
§ through an object, The sum of these two angles
> is the angle! measuted from true north clockwise
> t6 thé line passirig through the object, Therefore,
" § this jangle 18 the true bearing of the object
. . ; expredsed fn the following equation:

st B ' a 3

. over a railroad, put its location along the length .

axis of the aircraft; in either case, it is an -obtain any one of thr

- Xis the angle measured from the longitudinal

oo to ‘ '
. Q ' ‘ 60

g - b

Figure 4-14,— TH + XB = TB,

N
TH+RB=TB

Thus, to obtain the truebeari o (TB), measure
its relative bearing (RB) and add it to the true
heading (TH) of the aircraft, "

. LN -

As illustrated in figure 4-14, an aircraft is
flying a TH of 210° and a relative bearing of
070° is obtained from a mountain peak, What is

ng of the peak? Add TH (2109

the R}me beari
to KB (070 to obtain TB (280°).

By changing the basic formula, you may
components if the other
two are.known, Thus, to- find the true heading,
change the formula to rea TB~-RB=TH, To
find relative bearing, change, the formula to
read TB-TH=RB, Whenever }n angle exceeds
860°, it is necessary to subtrat 860°to determine
the correct bearing.,

PLOTTING' FROM KNOWN POSITIONS
v ‘ ]
In plotting LOPs, it iB- obvious that a plot
cannot be made from the aircraft’s position as
it is unknown., Plot the LOP from the origin,

which is a known position, To plot the LOP, - -

use the reciprocal of the true bearing of the
object from the aircraft, : C
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BEARING

RADAR MEASURES
WN LANDMARKS

‘AND DISTANCE OF

201,89

Figure 4-15, — Positioning by RADAR and TACAN,

When using the plotter to draw a LOP, you
need not compute the reciprocal mathematically,
Simply align the plotter so that the point of
origin lies on-the straightedge and the center hole
and true bearing (as read on the scale) are over
the same meridian, Then draw the LOP toward
your position,

Although two intersecting LOPs determine

a fix, three intersecting LOPs give a more
accurate fix. It is possihle to combine a radio
LOP with a radar LOP, or a loran LOP with a
visual LOP, etc, If three, LOPs intersect at
one point, use that point for ‘the fix, Usually,
however, the errors in obtaining the LOPs and
. in plotting them will cause the LOPs to form a
small
use the center of the triangle,

[

Positioning by RADAR. and TACAN

Airborne radar is oriented so that 860° is
repregented by the nose of the aircraft, By use
of a radar scope in the aircraft, the relative
bearings and the distance the aircraft is from
known landmarks can be détermined, providing
a fix, (S€€ fig, 4-15.) ;

TACAN provides bearing and distafice infor-
mation, By use of aircraft instrumerits, the pilot
¢an determine what TACAN radial his aircraft
is on and its distance from the TACAN station,
Since the pdsitfon of the TACAN station is

”

angle for the~fix, When this happens, .

61

knhown, a fix, or the al_r,cz:aft’s position, can be
determined relative to the TACAN station,
(See fig. 4-15.) '

AERONAUTICAL CHARTS

From ancfent times, man has attempted to
.reproduce accurately the surface of a sphere on
a plane surface, The procedure is similar to that
of taking a hollow rubber ball and flattening it
the ball will stretch and split before it will
flatten, This is exactly the problem which is
encountered in chart construction, &4s in the case
of the rubber ball, when the earth is displayed
on a plane surface, some features are distorted
and others are lost altogether, Much of the
distortion is minimized with the introduction
of various mathematical modifications of the
geometric map, and the most desirable ngviga-
tional properties can be accurately or very
nearly accurately portrayed, , . .

FACTORS IN CHART CONSTRUCTION

The surface of a sphere or spheroid is
said to be undevelopable because no part of
it may be spread out flat without distortion,
A plane, cyinder, or cone, which can be easily
flattened, is called a developable surface, The
method of representing all or part of the
surface of a sphere or spheroid on a plane
‘surface is called a chart projection,

Geometric projections are actual projections
of graticule (lines of latitude and longitude) of

the reduced e onto a developable surface,
In theory, a 2hart could be constructed by
placing a lighf source in a hollow plastic model
of the ea with the parallels and meridians

inscribed on it, and, projecting

this manner is called a geometric or graphic
projection, The appearance and properties of
the resultant chart will depend upon two factors:

The type of developable surface and the position .

of the light source within the plastio model of
the earth. In actual practice, the projection is
constructed mathematically, -

Mathematical projections are constructed to
provide certain properties which cannot, in
theory, be construéted geometrically,

There are many projection methods available
for use in chart ‘construction, Each projection

this graticule .
on some.developable surface; This surface, if
it 18 not a plane, is unrolled to form a flat
surface. Any chart that can be constructed in
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- has distinctive features which make it preferaple - INFORMATION SHOWN T
" for certain uses. No one projection is best for ON AERONAUTICAL CHARTS . ) L

all conditions, Some of the desirable features *o. . oo

ares ) . ’ An aeronautical chart is a pictorial represen-

1. Conformality, Confofmality provides that tation of the earth and its culture, It can provide

the angle hetween intersecting curves on the aplscture of any reglon of the e:rt}g. ¢ ¢

earth will be preserved on the chart, Jor a ral miscellaneous terms = ieduen’y

chart to be conformal,”parallels and mEidians utilized in reference,to aeronau_tlc‘al chartg are

must intersect at right angles, In addition, defined as follows: T . )

scale or scale expansion must be the same - 1. Small scale chart. "A chayt porfraylng

along ‘the meridian as it is along the parallel, . y :
) + large areas, -as the world, 4 .hemisphere, -
Scale on a conformal chart will vary from point continent, or a country, Usually this is ref ?m nced

to point; but provided that the variation is the . . .
same in all directions, the requirement is met, to-scales of 1:2,000,008; ,1'5’000’000’ ete,

' ‘ 2, Large scaie chart. A chart portraying
2, Constantandcorrectscale. An ideal madel omall areas with a relatively large armount of

3

of the ®arth would have constant and correct

le; i.e., the distance of every place from d;ei tall:nglsfﬂin areBa of Eless gagc:ﬁ? gfr g)unty_
svery other place wéuld bear a constant ratio to . 4., " 151,000,000, such as 1:500,000; 1:200,000;
the true distance on the earth. Unfortunately, .. 1:100.000 .
the earth’s surface cannot be developed into a ST
plane without stretching or shrinking, *which % . '

e “*Graticule, This is the portrayal of me-

lprevents correct and constant scale representa ridians of longitude and parallels of latitudes.
tion over the entire projection, . Ty

3. Correct shape representation, Toposseo& 4. Bage detail. This includes all features
the property of correct shape, a chart must portrayed on the chart other than thosle don '
be conformal and the scale must be constant .the aeronautical or grid overprint. It includes
and correct in all directions. As pointed out relief, culture, hydrography and vegetation,
previously, this latter prerequisité is notpossible 8. Contours. A conto -
¢ . . ur is represented by a
to- obtain over the entire pr:) Jection, line on a chart connecting gll points of a given
: - - slevation above sea level, The shoreline of an
lln'e4. OSrltraiglétllal;?e.is Tettlliamm;: ?;p‘;rst;?gg; ocean may be considered as the mean 0-foot ‘
conformality, The rhumb line (a line between contour, Op a steep slope contours are close
together; on a gentle slope they are farther

any' two points which crosses all meridians of , apart.

the 'earth at the same oblique angle). and the par o

great circle (defined previously in this chapter) 6 Gra'dlent tints. This means different
. are the two curves that a navigator might wish colors used to degfict intervals between certain
o have representéd on- a chart as a straight contour lines .
Hine, The. rhumb line is @esirable because it * .

is convenient to fly, and the great circle’ is g Sp

., Spot elevations, A dot with an elevation

g:t‘gvr:aerﬁ?usﬁ itintrovides the shortest patl} value depicts an accurately measured elevation
! , y twWo points. ’ above sea level at a specific location, On some

\) charts a small 9x” is used to indicate an
latigidggoz::; atﬁ)sri;ﬁg:z logfate.lag:\: g:&gr&phtl)g . approximaic elevation at a specific location, If
\ P iy the exact location of an elevation ig unknown, .
easily found from iheir positions on the chart; 1 the figures are shown N .
conversely, positions should be easily plotted on y tne Hgu N

the chart when @e latitudes and longitudes are 8, Water tint. This depictf open water

known, ‘. ‘ . areas such as oceans and lakes by a solid tint,
Figure 4-16 shows types of projections and  usually a light blue. '
basic , characteristics of the projections from . ' ' .« ) 2
which the mdjority of aeronautical charts used . 9, Water vignette, This is an- alternate
by ACs are constructed, . . T treafment of open water wherein the water is
A .

e .\ . , . v
. .

r

62
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TRANSVERSE MERCATOR

CTER§7|C$ MERCATOR POLAR STEREOGRAPHIC
. T NVES CONCAVE
? PAMLLEL STRASHT LS cu CONCENTIIC CImCLES
ARALLELS CONCINTAIC CmcLES WEWALY SeAcE _ Towarp  NEAREST WEMALLY Sesces
MERIDIANS STRANNT Laes PARMLLEL STRAMHT Lt CONCAVE TOWARD STRAJONT LINES RADATING
‘ SONVEINIINS AT TE POLg Wy wim CENTRAL MERIOLAN oM THE POCL
APPEARANCE
oF
&R0
7//
[ KWLE DETWEIN | . 4 -
P & " " ' 20 "
VANAMLE AMOLE CONSTANT AneLE AMABLE ANOLE
| MERIS | Ceveers mur -ng' (h—. Lng) VARABLE AneLE unuvuum sur caan
AramMTE [ ™ APPROMA
SREAT CIRCLE BY STRMMNT L (EXET sawaToE ave schAM) CURVED Line oY STenee L
RHUMS LINE cwves Lt STRANT Lt CURVED LINE CoRVED Ung
| DASTANCE SCALE \ 4 » . NEARLY CONGTANT
NEARLY COMSTANT MS-LATITYDE . Oy g
e, ¥ _ PLANE TANOENT AT POLE
70* 2
w -
SRAPHIC 4’: / o Y
RLUSTRATION Il 4 y
: \ G
20° =g
1o* \\\\ =~ //
\| )
ORigIN OF CONTER OF SPHENE CENTER OF SPHERE CENTER OF SPHER
PROJCTORS {FOR WLMTRATIN o) 1198 RINETRADIN oY) (FoR s TRAIOn s SPPOsITE PoLe
DISTORTION OF woaeAsEs NCREASES AWAY
SHAPES & AREAS vENY Lirme AWAY FROM EOUATOR o eniDIAN * WCAEASES AWAY TROM PoLE
—OF TRUE SCALE :
METHOD 'gf“ o MATHETICA MATHEMATICAL SAAPINC O MATHEATICAL
NAVIGATIONAL " sneTaee e PUAS Recroins SRID NAVIGATION .
uses COWTARE rou L. Troee) oottt Ay IN_POLAR AREAS POLAR NAvIRATION, i Trres
]
Rl « 201.94

Figure 4-16, —Chart projections,
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depicted with a deep or dark tone along the
shoreline and rapidly but evenly lightened in’
tone with progression outward from the shore
to a blank or white portrayal. This technique
makes a chart with large white open water areas
easier to plot on, and accentuates small bodies
of water-and small islands.

10. Land tint, Land tint is a solid tint-over
all land area with no gradient tints and often
!b OOHtOUrB. v
. 11. Relief. This refers to physical features
related to the relative differences in elevation of
the land surface. It ircludes features such as
mountains, hills, plateaus, plains, depressions,
etc. Complexity of relief features is dependent
upon scale- and/or contoyr interval used,
Generally large scale charts show many relief
features, whereas very small scale charts can
only show major mountain masses.

12, Cultute, Culture {includes populated
places, roads, railroads, installations, miscel-
_laneous construction, such as dams, bridges, and
mines. Standard symbology is used, Density of
portrayal is related to chart scale, chart use,
and the geographic area covered, :

18, Hydrography. Hydrography includes coast
lines, oceans, lakes, rivers and streams, canals,
swamps, reefs, etc, Density is indicated by
reference to the principal or detailed drainage.
Open water may be portrayed by water tint or
vignette, or may be left blank, . ’

14, Vegetation, This is not shown on most
small scale charts, Forests and wooded areas
in certain parts of the world are shown on some
. medium scale charts. Some large scale charts
* have park areas, orchards, hedgerows, and
vineyards,

15. Aeronautical information includes air-
fields; electronic communications and naviga-
tional facilities such as radio beacons, VORs,
D.F. stations, and broadcast stations; ADIZs,
compulsory corridors, restricted airspace, and
warning notes; lines of magnetic variation; and
navigation'grids.

The amount of detail, extent.of features
portrayed, and the density of informatfon shown
on s chart are govertg by the designed
purpose of the chart, and the altitude, range,

4 r
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and airoraft performance oategory for which
' Q .
ERIC S
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the chart was designed. In other words, an
attempt has been msade to Jportray only that
information which will be appropriate to and
significant for the altitudes and speed ranges
utilized in accomplishing the types of missions
for which the chart was designed.

CHART, SOURCE,
CORRECTIONS, AND PROCUREMENT

The importance of the availability”.of up-to-
date Aeronautical Charts and Flight Information
Publications at ATC facilities cannot 'be
overemphasized,’

Outdated or incorrect charts and publications
have been the source .of countless aircraft
accidents and incidents,

ACs are required. to possess a thorough’
knowledge of the procurement and maintenance
of those charts and publications required at
their facilities, . .

It is realized that the responsibility for this
function is normally assigned to the Flight
Planning/Approval Branch supervisor, but it
remains incumbent upon all personnel assigned
to this branch to become proficient in this vital *
area of flight safety.

Requisitioning and Distribution -

The DOD Catalog of Aeronautical Charts and

Flight Information Publicationsis a looseleaf-type
publication which contains six sections as follows:

1. General information, .
1. Requisitioning and distribution.

111, Flight information publications,

IV, Navigational charts. J
V. General planning, *

VI, Special purpose.

. N
Sections II, I, and IV contain information "

relating to this chapter,. Procedures utilized in
the requisition and distribution of aeronautical
charts and publications are found in Section II.
Seotion III- consists of a listing of all Flight
Information Publications available, Section 1V
contains a |jst of Navigational Charts. . *

The catalog is kept current by semiannual
publication of néw or replacement pages containing
‘changes or additions. There is also a classified
DOD Catalog of Aeronautical Charts and Publica-
tions of \_qj{n;gar construction for ordering
classified chd™#s and publications,
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Whenever new or revised charts are needed
by members of the naval service, all requests
should be submitted on Form DD 1149 (shown
in fig. 4-17) to the nearest Defense Mapping
Agency Hydrographic Center Office or Defense
Mapping Agency Hydrographic Center Depot,

The general stocking pattern of the Defense
Mapping Agency Hydrographic Center distribution

system is as follows:

1. 'DMA Hydrographic Center Depots, of which

"there are two: Clearfield, Utah, which supports

the Pacific area and the continental U, S, (CONUS)
west of the ‘Mississippi River; Philadelphia,
Pa,, which supports the Atlantic area and CONUS
east of the Mississippi River. 2

2, DMA Hydrographic Center Offices, of which
there are three to provide service to the west
coast and Pacific area and three to provide
service to the east coast and the Atlantic area,
Théy stock and issue aeronautical charts
and publications, selected periodicals, air
intelligence publications, and Army'maps, Addi-
tionally, selected nautical chart portfolios and
related publications are stocked uncorrected
for emergency issue,

For complete mailing addresses, refer to the
DOD Catalog of Aeronautical Charts and Flight
Information Publications, section II,

Chart Maintenance

Charts available at Flight Planning are kept
current by the following publications:

1 DOD Aeronautical Chart Updating Manual
(CHUM), which contains: .- ]

& A cumulative listing of significant additions
or corrections to be considered when using
curret editions of USAF/USN published
aeronautical charts, ‘ .

b, Notices of special interest to aeronautical

bhart users, .

NOTE: The CHUM should be made available
to flight crews for use during preflight plamning,

2, DOD Aeronautical Chart Bulletin, published
monthly, which contains availability of new charts
and publications; new editions of previously
published charts; discontinued charts; and notices
of special use to requisitioners, .-

Place this bulletin in the front of the DOD
Catalog,

S. DOD Aeronautical Chart Bulletin Digest -
published semiannually which contains listings
of current editions of charts on issue.

Naval activities are also provided with Mem-
orandum to Aviators and NOTAMs which may
inglude corrections to charts, .

For a detailed listing of FLIPs and other
associated publications required at ATC Flight
Planning facilities refer to OPNAVINST 8721.1
(Series),

A partial listing of these publications can be
found in chapter 14 of this Rate Training Manual,

+ « FLIGHT PACKETS

PURPOSE

- The purpose of a flight packet is to provide
the pilot with the necessary tools (charts, )
approach plates, gas chits, flash*lights, etc,)
to complete the flight,

These flight packets (or nav Kkits, ‘as they
are more commonly called) are vitally important
to each pilot as he prepares to depart on most
types of flights, However, the missien of the
flight, type of aircraft utilized, and the geographi-
cal location of the station cause the contents
of the flight packet to vary,

ASSEMBLY

~

The following items constitute the minimum
required articles to be included in flight packew{

1. Appropriate Flight Information ‘Publica
tions (FLIPs),

2. Navigation computer,

3. Navigation Flight Log Forms.

4, Appropriate aeronautical charts,

Flight packets are maintained in the Flight
Planning/Approval Branch for station aircraft
only; that is, aircraft for which the station
commanding officer is reporting custodian or
for which he has responsibility, .This usually
limits the number of flight packets to 6 or less,
Squadrons, units, etc,, based at the facility
maintain their own flight packets for their use,

Normally, the pilot or a repres

his crew stops at the flight pl to
obtain a flight packet prior to is,
flight plan, Rigure 4-18 is a t
packet checklist, This form can expanded

or-shortened to meet the needs of the station,
‘The pilot or his representative, when presented

65

71 ' 5
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NAVKIT/FLIGHT PACKET RECEIPT - 2
CNATRA-GEN 3710/3 (Rav. 8.69) .
iISSUED BY ACK
FRENCH, R 7
PILOT'S NAME RANK | UNIT ATTACHED PHONE | DATE
BELLW.R, LEOR VAS  |366]6-25-75 .
L) NAVIGATION KIT MISCELLANEQUS EQUIPMENT
ITEM ouT IN ITEM out { IN
ENROUTE SUPPLEMENT /{IFR} VFR Vv WEIGHT AND BALANCE BOOK )
ENROUTE HI/LO ALTITUDE CHART ( Vv LOAD ADJUSTER ;
AREA ARRIVAL CHARTS COMPUTER ' 174
APPROACH PROC. NEUS PLOTTER
APPROACH PROC. SEUS Vv DIVIDER SET
APPROACH PROC. NWUS CHRONOMETER '
APPROACH PROC. SWUS . SEXTANT, ‘
AERODROME SKETCHES FLASHLIGHT , 74
FOREIGN FLIP SET HI/LO IFR HOOD '
PENCILS
UNSAT MATERIAL REPORT {UR)
NAVAIR FORM 13070/S
" s
PROCUREMENT DOCUMENTS -3
N DD FORM 1348 DD _FORM 1149 STANDARD FORM 44
. NUMSER USED NUMBER USED NUMBER USEO
30987/ NN 125603/
309972 \ \ 1256032 i
309873 \ -\ A\ \
N\ N\ 2\ \
N\ . AN \ AR \
? TO BE COMPLETED BY PILOT (If ony of above listed documents used)
The procurement documents checked-above were used and copics are attached. Uniess otherwise indjcated
below, no other obligations were incurred by me dufing the period from
to
PILOT'S'SSGNATU{?‘ DATE
201,91
- Figure 4-18, — Flight packet checklist, ' L
- 67 i
N 41
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one*of these forms, fills out the top portion,

Then the Air Controlman can quickly assemble
» those items that the pilot orhis representativehas
-z, indicategd as being required for the particular
-&1light. .
- _A checklist such as shown in figure 4-18
© not only allows the pilot or his representative
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~N M

o s

SN . (2L ¥ 3 ..

4 .

.
' n

“

to select the items deemed necessary for the
flight but also greatly reduces the chance of an
item being left out, In addition, the form serves
as a temporary custody receipt, This is very
important, as the value of the items that might
be inclided in a flight packet may vary froma
few cents to several hundred dollars,

B




CHAPTER 5

FLIGHT SERVICES

-

The importance of the assistance providad
to pilots by Air Controlmen assigned to the
flight planning/approval branch of an Air Traf~
fic Control Facility cannot be overemphasized,
There are countless numbers of incidents and
accidents on record which could have been
avertad had the AC scrutinized a flight plan
more thoroughly for completeness or discrep=-
ancies and relayed a particular item of im=
portance to another airport, A careful study of
this chapter and the references cited in it,
coupled with close attention to detail, will_as~-
sist you in becoming better prepared to carry
out your assigned duties in this important phase
of air traffic control, ,

N
FLIGHT HANDLING

The pilot in command of a flight is responsi~
ble for assuring that the appropriate flight
service agency will be furnished with the essen~
tial elements of the flight plan as initially ap-
proved and a takeoff report., Delivery of a
properly prepared flight plan-formr to duty per~
sonnel at an’ established base operations office
at the point of departure relieves the pilot of
such responsibility, The local clearance au~
thority must then ensure that the appropriate
- flight service agency is furnished the flight plan
+ and takeoff report by duty personnel upon ac-
ceptance of the flight plan~form,

4
« The pilot in command is also responsible for
assuring that the appropriate flight service agency
will be. furnished a landing report (closeout)
upon arrival at destination. Delivery of & copy
of an exscuted flight plansform to destination
base operations duty personnel satisfies this
responsibility, The local flight clearance au-~
thority: must then ensure that duty personmel-
furnish 'thé’ appropriate flight service agency
with the Ishding report upon acceptance of, the
fiight plan~form., ) =

"
o~
.

4

PREFLIGHT PLANNING BY PILOTS

OPNAV Instruction 3710.7 (Series) states
that; ‘‘Before commencing a flight, the pilot in
command shall familiarize himself with all avail~
able information appropriate, to the intended
operation. This information should include but
is not limited to available weather reports and
forecasts, NOTAM, fuel requirements, alterna-
tives available if the flight cannot be completed
as planned, and any anticipated traffic delays,”

The pilot in command of a naval aircraft,or
group of aircraft proceeding as a unit, must
prepare and submit to the local ATC Facility a
flight plan appropriate for the intended opera=
tion except:

-1, Flights of urgent military nacessity.
2, Student training flights under the juris-
diction of the Naval Air Training Command for
which adaquate flight guard is provided,

Although the overall responsibility for pre=
flight planning rests with the pilot in command,
the Air Controlman, as has been previously
noted, shares in this responsibility., You must
ensure that charts and publications are up to
date and available for the pilot’s use and you
must remain abreast of recent changes which
affect the safety of flight,

FLIGHT PLAN FORMS
DD Form 175

The DD 176 Military Flight Plan (fig. 5~1)
must be used for all flights within the North
American (NAM) Region and the Honolulu and
San Juan domestic control areas, ,

NOTE: The NAM Region includes the Conti~
nental U,S, and Canada to the North Pole.

Flights departing from U.S, installations not
having a military base operations facility may
‘use FAA Flight Plan Form 7233-1, - .

Instructions for completing the DD Form 1756
are contained in the FLIP Planning Manual,
Section II, C

69
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Chapter 65— FLIGHT SERVICES

°DD Form 175~1
(Flight Weather Briefing)

This form is not utilized as a flight plan by
pilots, but since it is 80 closely agsociated with
the planning phase of Tlight it will be discusse
at this time,

1, GENERAL, Pilots are responsible for e~
viewing and beingfamiliar with weather condifions
for the area ih which the flight is contemplated,
Where Naval Waather Services are available,
weather briefings shall be conducted by a quali-
fied meteorological “forecaster. They may - be
conducted in person or by telephonic, auto-
graphic, or weathervision means,

2, FLIGHT WEATHER BRIEFING FORM. A
DD Form 175~1 (Flight Weather Briefing), (fig.
5-2), shall be completed for all flights to be
conducted in accordance with instrument flight
rules, when military weather services are avail-

t

for briefings conducted in person and for auto-
graphic briefings. It is the pilot’s responsibility
to complete the form for telephonic or weather=
vision briefings, For VFR flights using the
DD~175, the following certification on the flight
plan may be used in-lieu of a completed DD
Form 176~1;

BRIEFING VOID ____ 7, FLIGHT
AS PLANNED CAN BE CONDUCTED
UNDER VISUAL FLIGHT RULES,
VERBAL BRIEFING GIVEN AND
HAZARDS EXPLAINED,

-

able, The forecaster shall complete the form -

within the established local flying area and
adjacent offshore training areas provided that
the following conditions apply:

1, Sufficient information is included to sat~
- isfy the needs of the local facility which guards
the flight,

2, M{koperations maintains cognizance of
each flight and is responsible for initiating any
overdue action or in-flight advisory service
necessary., : '

3. Completed flight schedules are retained
in base operations files for 90 days. .

" 4, Flights are not conducted IFR within con=~
troll@d airspace except as jointly agreed upon
in writing between the local command and
air traffic control agency concerned,

DD Form 1801 — DOD International
Flight Plan

DD Form 1801 is utilized for flights plan=
ning to operate in international airspace in ac-
cordance with International Civil Aviation Or-
ganization (ICAO) rules, - ‘ .

This flight plan is used when flight will
originate within the North American Region
(NAM) and proceed nonstop beyond the NAM
region and for all other flights outside of the
NAM region,

Detailed information pertaining to the DD
Form 1801 and ICAO flight plans is contained in
FLIP Plannihg, General Planning Section,

Handling of Flight Plan Forp-s
Approval of flight plans for uireraft of other

©

4 .
~/ (Signature of forecasfer)
ACs should assist pilots in ensuring that the

weather briefing void time is nortnally one=half
hour after estimated time of departure (ETD),
Except under unusual circumstances, this should
not- exceed 2 hours from the actual time of
weathsr entries on the DD Form 175~1, Methods
of checking weather briefing void times vary
between facilities, but most require that the
void time be included on the flight progress
. strips (discussed later in this chapter) used to
maintain a file of current air operations,

Daily Flight Schedule/
Abbreviated DD Eorm 175 ‘

Clearance authorities may authorize the use
of the daily flight schedule or an abbreviated
DD Form 175 signed by the pilot in command,
with the word LOCAL contained in the route of
fiight block, for clearing aircraft for flight

’

weather briefing is still valid at takeoff, The .

military services must be .: accordance with
the individual service directives for those air=
craft, FAA regulations are utilized to govern
approval of flight plans for civil aircraft,

The concurrence of the pilot in command is
required prior to any modification of a written
Flight Plan Form,

It should be noted that copies of the flight
plan and weather forms must be retained on file
at the point of departure for 3 months; the same
applies for copies of these forms turned in at
point of landing, '

STOPOVER FLIGHT PLANS

Flights which involve en route stops within

the United States are authorized to utilize a

¥single DD Form 175, provided that the following
procedures are followed: '

1, The DD Form 175 is prepared in accord=
ance with the applicable instructions contained
in the FLIP (Planning).

(p!

1%
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Chapter 5—FLIGHT SERVICES

J

2, A weather and NOTAM briefing for the
planned route of flight is obtained., Weather
data entered on the DD Form 175-1 must indi~
cate forecast conditions for each leg of the
flight, destination, and each alternate (if re-
quired), In addition, pilots are required to main~
tain a check as necessary to ascertain if an
aviation severe weather forecast (WW) has de-
vel or is forecast along the proposed.route
of flight. .

3. Ensure that the weather at each point of
intended landing and the alternate (if required)
is equal to or better than t¥e minima pre-
scribed in OPNAV Instruction 3710,7 (Series),

4. No change of the pilot in command of the
aircraft as originally filed is mads, _

5. When a change of passengers or crew oc~
curs, a corrected manifest must be available at
the en route station where the change takes place.

6. Weight and balance requirements are ad-
hered to, .

7. When conducting IFR Operations after the
first leg of flight, the pilot must notify the Flight
Service Station (FSS) serving the next stopover
point of his ETD from that field,

8. The pilot must obtain an IFR clearance
from ATC at each stopover point if one is
required, .

9, A revised flight plan VOID time must be
filed with the appropriate FSS if required,

NOTE: For all stopover flights, a VOID
time is entered in remarks, Such VOID times
are computed by adding the ETE for each leg
of the flight and the total estimated ground
tfime for all stopovers to the ETD as entered
on-the flight plan; e.g., ‘“‘VOID 6+05,”

10. In the event the flight is terminated at an
intermediate base, the pilot is required to ensure
that the balance of the original flight plan is
closed out. -

” .
With regard to item 6 concerning Stopover
Flight Plans, although ACs are not normally
concerned with the weight and balance require-
ments for military aircraft, a brief description
of the pilot’s responsibility in this vital area is
included to acquaint you with this requirement,

Requirements for aircraft weight and balance
control are contained in NAVAIRSYSCOM In~
struction 13060.2 (Series) and the NATOPS Flight
Manual for the particular type aircraft involved.
These directives specify the maximum operating
weights, center” of gravity limitations, and re~
strictions. -

.aircraft are classified as 1A and IB (attack,
fightdr, and trainer) with the majority of patrol

and cargo aircraft heing class 2. The respon-
sibility for ensuring safe loading of class IA
and class IB rests with the reporting custodians,

The pilot in command of a class 2 aircraft
certifies by his signature on the DD Form 175
that the aircraft’s weight and center of gravity
will be within safe limits at the tims of takeoff
and remain so for the duration of the flight.
Such a pilot will submit a completed weight and
balance form (DD Form 365F) (fig. 5~3) which .
represents the actual loa _of the aircraft..
with the DD’ Form 175 or, by his signature,
certify thg#a completed DD Form 365F, dated
within thé praviqus,3 .months,.and which,repre=. .
sents the actual loading of the aircraft, is on
file at the aircraft’s home base,

When a DD Form 365F is filed with the ap=--
proval authority it should be retained for a
period of 3 months, -

SHORE/SHIP OPERATIONS

Priox, to_flight from..a .shore.activity. to.a ..
ship operating in an offshore area when a land=
ing aboard the ship is intended, the pilot in
‘command must file a flight plan, A DD Form
175 is required for IFR flight. A daily flight
schedule or abbreviated DD Form 175 may be
used for VFR flight, _

Prior to flight from a ship operating in an
offshore area to a shore activity where a land-
ing is intended, the pilot in command must file
a flight plan with the ship. ,The ship will relay. .-
the flight"Plan o Th8 shore activity, if no com=
munications link is available, the pilot should —
file his flight plan with the nearest shore ac-
tivity by radio as-soon as-possible after takepffe -,

Clearing authorities and, subsequently, duty:
personhel at base operations, are responsible
for ensuring timely handling of flight movement
information for each ship/shore operation,

Flight suspense for search and rescue pur-
poses becomes the responsibility of the desti~
nation .activity after acknowledging receipt of
a flight plan.

When such flights will penetrate .or operate
within an ADIZ or DEWIZ (discussed in chapter
J) the appropriate air defense command must
also be informed of the operstion.

FLIGHT PLAN CODES

Various codes are established concerning
highest rank aboard, VIP honors requested, and
cargo/passenger control information for the pur~
pose of brevity when processing information
contained in the remarks section of 8 DD Form
175, (See fig, 5~1,) ACs are responsible for

-

\
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Chapter 5—FLIGHT SERVICES

ensuring that timely action is effected and ap-
propriate personnel are made aware of such
information,

Since these codes are quite lengthy and sub-
ject to relatively frequent changes, they are not
listed in this training manual, The AC should
refer to a current edition of Flight Information
Publication, Planning, Section II, for accurate
and complete information contained in flight

plan codes. OPNAVINST 3722,8 (Series) is also

a good reference for flight plan codes,
RELAY OF FLIGHT DATA" .

A Flight Service,Station (FSS) is a facility
within the National Airspace System (NAS)having
the prime responsibility for en route communica=
tions with VFR flights, assisting lost VFR air=
craft, and accepting and closing flight plans,

Services that FSSs provide, in addition to
the services already mentioned, are the- dis~
semination of Notices to Airmen (NOTAM), as-
sisting in the search for missing VFR aircraft,
and operating’ the national teletypewriter sys-
tems, -

An agreement between the FAA and Depart=~
ment of Defense (DOD) provides that the FAA
assume certain communications functions deal=-
ing with military flight plans and related mes~
sages. Designated FSSs, called tie-in stations,
are connected to adjacent military bases by
local interphone for handling traffic, This does
not include flights to 4r from carriers, which
are handled via Navy cqgnmunications.

The FAA usss two*interphone systems for -
the purpose of rapid voice communications,
Service F is an interphone system which con=
nects ARTCCS and associated terminal facilities
for handling IFR% ment and control messages
which are tims-eritical, Flight Service Inter-
phone is the landline connection between tie-in
stations and adjacent military bases to handle
messages between such stations for entry into
the teletype circuit,

Interphone Procedure

The equipm°nt used with 1nterphone systems
varies according to local requirements; i.e,,
loudspeaker, handset, headset, manual signaling
by use of pushbutton, key, or dial, etc. Generally,
naval facilities have a loudspeaker at the neces~
sary control positioas which must be monitored
continuously since they will be called by voice,
To call the center or flight service (tie-in
FSS), there is usually a pushbutton or dial to
engage which activates a buzzer or light at'the
facility called,. There may be several stations on

4

one circuit, all of which may be called by voice
except the center or flight service. Each termi=
nation on the line has a transmit and receive
capability. Voice recorders may be. installed to
monitor and record the systems,

Standard phraseology must be used on the
interphone systems, Messages. are terminated
with operating initials (locally assigned all ACs),
The following are examples of interphone opera=
tion:

12

1. Tower . . . (Signals the center mandally),
Center « « ¢« « « « « OAKLAND CENTER,
Tower ««..«+«.. ALAMEDA TOWER,
REQUEST CLEARANCE NAVY SIX ONE EIGHT
THREE FOUR. ~-

Center . ... ... ATC CLEARS NAVY
SIX etC., « « . . MB (operating initials),

Tower . . . « BR. .

2. Center . . « . «+ BRUNSWICK APPROACH

CONTROL, ROSTON CENTER, -ESTIMATE,

Approach Control ... .. BRUNSWICK
APPROACH CONTROL, GO AHEAD.

Center . . . « « NAVY ONE TWO ONESIX
_ONE, ESTIMATING etc, . . « RW.

Approach Control ., . . ST,

3. FSS....... WHIPTING OPERATIONS,

FLIGHT SERVICE, FLIGHT PLAN, -

Operations_. , . WHITING OPERATIONS,
GO AHEAD, ~

FS8.,......NAVY SIXONETWOONE
TWO, FLIGHT OF THREE etc. , . « WW,

Operations , , . . AZ,
. 4. Operations , , . . . (Signals flight service
manually)

FSS. . .. FLIGHT SERVICE,

Operations ., , NORFOLK OPERATIONS,

-~

ARRIVAL,
i SS. .. GO AHEAD,.
Operations (arrival message) CB.’

FSS.-.-BC. v

3

Clear enunciation is necessary at all times,
Words should be spoken directly into the inter~
phone instrument in a moderate tgne of voice,
The transmitting operator should not speak faster

than the receiving operator can accurately copy.

Spelling "is not necessary unless a word is
peculiar or seldom used, When sp3lling isneces~
sary, use the phenetic alphabet discussed in
chapter 11 of this Rate Training Manual,

PRIORITY OF INTERPHONE COM MUNICA=
TION,—Only those messages necessary. for air

“ traffic control, contributing to air safety, or

g




|

3

"o

1

AIR CONTROLMAN 3 & 2 - !

directly related to aircraft movements are au-
thorized on the interphone Systems, Priority
of such messages, is” established as follows:

1. First priority —Emergenoy messages in-
oluding essential information on aircraft ‘acoi-
dents or suspected accidents,. After an sctual
emargency has passad, a _lowe)” priority should
be given messages relating to an. accident.

" 2, Second priority—Clearances and control

. instructions.

3. Third priority — Movemént and 'cantrol

messages using the-following order of preference
when possible:

a. Progresé reports, ’
b, Departure or arrival reports.
¢, Flight plans.

4, Fourth priority—Movement messages on
VFR aircraft.

NOTE: The words EMERGENCY or CON=~
TROL are used for interrupting lower priority
messages when necassary, . )

ACs should refer to OPNAV Instruction 3722,8
(Series), FAA Flight Services Handbook 7110.10
(Series), and Terminal ATC Handbook 7110.8
(Series) for possible changes or more ed
information on interphone procedures, %j

Teletype Procedures T
The FAA uses a teletype system ﬁﬁqd

Service B to handle communications require~

ments of aircraft movemeat and control mes-

sages, The system consists of two separate

teletype networks, Area B and Center B, a
circuits are  generally arranged -to ser

. ARTCCreas in the conterminous U,S,iAll FSSs

are an Area B circuit and those FSSs desig=
nated as tie-in stations actually enter military
messages on the FAA teletyps circuit fm\a.dja-
cent military bases. ARTCCS use Center’B to
handle emergency and IFR movements and con-
trol messages addressed to other centers. 4

A -related circuit, called Military B, con-
nects most base operations with ARTCCs for
transmiting proposed IFR flight plans.,

- Equipment and procedures for transmitting
IFR flight plans via teletype may vary at dif-
ferent ATC facilities. However, required items
of information to be relayed are normally stand-
ard, -
An example of a proposed IFR flight plan
telstype message, utilizing the data contained,

Ric Y

IText Provided by ERIC !

——

in the sample DD Form 175 (fig. 5-1) is as

follows: , . .

ZEM MEM 0715121 FP VVAMI57 TS-2A/B
0170 NQA PO800 100 NQA V9 JAN Vil
MOB V242 BFM V198 NUN NPA >

Figtu;e' 5~-4 shows a typical teletypewriter
unit which 18 utilized to send and receive flight
plan messages. ‘ -

FLIGHT PROGRESS STRIPS

Flight progress strips are used to post cur=
rent data on air traffic and clearances required
for air traffic control and air traffic services,
Terminal facilities providing approach control
service must use the flight progress strips as
listed in FAA Handbook 7110,8 :(Series), At
some. locattons these strips are also used in the
tower and flight planning/approval branches for
recording data in a manner prescribed locally.

Presently one type of form is utilized to re-
cord flight data for both arrivals and deparfures:
FAA Form 7230-8 (7~70), Figure 5~56 shows a
flight progress strip with each box- numbered
for the purpose of explaining each part as it
pertains to either an arrival or a departure.

The foHowing numhered items are appropri=
ate entries in the correspondingly numbered
boxes on the flight progress strip:

ARRIVALS:

1, Aircraft identification. ) .

2, Revision number (FDEP locations only)

3. Number of aircraft, if more than one type
of aircraft and suffix indicating any spe-
cial equipment; e.g., DME,. transponder,
etc, .

Note: When' the maximum allowable take~
off weight of the aircraft is 300,000 1b. or more,
enter the symbol ‘H/” as a prefix to the
type aircraft designation; e.g., H/C~5, H/C~141,

4, Computer identification number, “if re-
quired.

5. Secondary radar (beacon) code assigned.
8., Previous fix (FDEP locations only) or
inbound airway. .

7, Coordination fix, .
8, Estimated time of arrival at the coordi-
nation fix or destination airport, -
9. Altitude (in hundreds of feet) and remarks.
" 9A. Destination airport. -
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10. through 18. Enter. data as specified by
Facility Directive. Radar facility person=
nel ot enter data in these spaces
except when nonradar procedures are used
or when radio recording equipment is
inoperative, .

i
DEPARTURES;

L]

1. Aircraft identification,
2, Revision number (FDEP locations only)
3, Number of aircraft, if more than one, type
of aircraft and suffix indicating any spe-
_ cial equipment; e.g., DME, transponder,
‘etg. . .
NOTE: When the maximum allowable takeoff
weight of the ‘hircraft is 300,000 1b, or more,
enter the symbol “H/* as a prefix to the type
aircraft designation; e.g., H/C=5, H/C-141.

4, Computer identification number, if re-
quired. . "

5, Secondary radar (beacon) code assigned,

6. Proposed departure time,

7. Requested altitude.

8. Departure airport.

9, Route, destination, and remarks.

10, through 18, Enter data as ‘specified by

Fagility Directive, Items suchas departure
time, runway used for takeoff, check marks

to indicate information forwarded or re-.

layed may be entered in these spaces.
Regording Flight Data

Only authorized control information symbols,
_ abbreviations, and phrase contractions should
" be used for recording position reports, air traf-
fic clearances, and ‘instructions on flight pro~
gress strips. Plain language, abbreviations or

contractions contained inFAA Comtractions Hand~-
book 17340,1 (Series), and conttol information
symbols contajned in FAA Handbook 7110.8

§

Figure 5eb.— Flight progress strip,

following a slant ‘mark

(Series) must be used as necessdry so that any
written .message may be read and understood,

The following list includes approved pre-
fixes used in.ponjunction with the serial humber
to identify the branch of military service to
which the aircraft is attached, These prefixes
are appropriate for use in box .humber 1 on

flight progress strips.

Prefix ) v Brauch
A.v oo oo US, Air Force
C s o o & 0 oU.S.CO“tGu.ard
G......Army or AiriNational Guar
“VM.....US. Marine Corps -
R'oooooUosoAmy - ’
VV....ooUS, Navy
CAF ... . Canadian Armed Force
CAM ... .Canadian Armed Force

. (Transport Command)

The following list includes approved military
mission prefixes which may be used with or in
place of the prefix indicating branch of service
that may be used in conjunction with the air-
craft serial number. These prefixes are ap-
propriate for use in box number 1. -

‘Prefix . Mission
E...... Medical Air Evacuation
L......LOGAIR(USAF Contract)
S e o 0 0 00 SNCi'l Mr MiBBion
M......MAC (Mi}itai'y Airlift Command)
F o & & & 0o o anht Cmck " .

The following list is approved aircraft equip~
ment suffixes to indicate that an aircraft has
transponder DME, RNAV, or TACAN-only navi-
gational capability. These suffixes are used
(/) sfter the aircraft
type. They are appropriate for use in box num=

ber 3, .. -
Suffix Meaning .
/X Transponder with no~code capss,
, hility.

14 c 78
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/T Transponder with 64~code capa- Q... ..Cleared to fly (courses, quad-

bility. rants, radials) within
' /U Transponder with _4,096-cdde miles from®(igcation); |
k capahility, T T.....Cleared through (for landing and
. /D DME, - A L . .- takeoff through intermediate
_ /L DME,. and transponder ‘with no=~ * point), -
2T code capability, V..., .Cleared over the fix, .
' . /B DME, and transponder with 64~ X, .. ..Cleared to cross (sirway, route,
. - code capability, radial) at (point), ;
/A DME, and transponder with . Z,.,,,,Cleared to tower jurisdiction,
4,096-code capability, The foliowi
3 ng listed miscellaneous abbrevi=-
/™ TA%Ag ﬁﬁz;)deaggp :;aiﬂ:ypo nder ations are used mostly by approach control;
/N TACAN-only, and transp.onder however, there are occasions when control tower
- with 64~code capability. operations make use of them,
/P TACAN-only, and transponder Abbreviation Meaning .
. with 4,096-code capability, CT......Contact approach,
/C RNAV and transponder with no- I.......Initial approach.
code’ capability, : F...... . Final approach,
/F RNAV and transponder. with dP . ... ..dJdet penetration,
. 4,096-code capability, .. MA.....,Missed approach, = *
/8 RNAV and transponder with 64~ SI ......Straight~in approach,
) code capability, , TA......TACAN approach,
/W RNAYV and no transponder. . TLe.....Lleftturn,
- TR......Rightturn, oL -
Figure-“5-6 shows control information sym- VA, .. ...Visual approach,
bols used for recording clearances, instructions, VR,.....VOR approach,
- and information on flight progress strips, Some FM, . ... . Fan marker approach,
. of the symbols .can“be used in various. boxes ILS.. . . . .ILS approach,
on both the departure and arrival flight progress - OTP , ., .. .VFR conditions on top. .
strip; however, the most-consistent use of these PT, .. ..:Procedure turn, °
symbols may be in box number 9 on the flight RX, .. .. .Report crossing,
progress strip where the ATC clearance to be 8A ., . ... .Surveillance approach, -
issued to a depgrtlng IFR aircraft is recorded. - “PA, . + + + '+ Precision approach,
The following list includes approved clear- Figure 5-7 shows the standard recording

ance abbreviations used to record a particular procedure for hand-printed characters on flight .
clearance issued or to be relayed to an air- progress strips; - )
craft, or the status of a clearance, These ab-
breviations may be used.in various boxes on ATC,: Clearances . .d
flight progress strips, ) . ' With a proposed IFR flight plan on file, the
’ ’ : AC on duty at the ground control position in the.
control tower, clearance delivery, or departure

,‘Abbrev'iai:lon Meaning :
H . . control position, as appropriate, will request
Ao .Cleg:geﬁa:i;iport {point’of in= o\ " ATC “clearance from the ARTCC when the
ng). . bilot calls the tower for taxi instructions or

g' e gg%w‘;::gg?gndagzggé re~. requests his\clearance, ATC clearances, ad-
T layed through a non-ATC fa=sie V180718, Or requests must be relayed verbatim,
- ility), : ; .. The following is an example of an ATC" 2

2, PLI). clearance received via Service F .from the™ "

: i
« « . Cleared to depart from the fi¥, .
« « o+ Cleared. to the fix, e TE ﬁ:Rf'f:uSe %f_ lf:he proposed IFR flight plan shown

eared to hold and instrucions - ,

A s - “NAVY FOUR MIKE ONE .FIVE SEVEN
CLEARED TO THE NAVY PENSACOLA AIR~
PORT AS FILED MAINTAIN TEN THOU=-

a

g

B
,,5 — P

b . . .‘Clearance not delivered,

’ .

« « +Cleared to the outer marker, \, SAND SQUAWK ORE ONE ZERO ZERO
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‘Symbod Meaning Symdol WNooning
1) “Climb and maintsin Tey( ) Depart (direction, if specified)
J Descend and maintain / Until :
-> Crulse . () Alternate Instructions
@ At ~ Restriction | Restriction
X Cross °* ' + At or below ° .
» Maintain 2 At or above . ]
= Join or Intercept alrway/jet route/track — (dash) Trom—to (route or altitude) .
or coufse ) Ve . Clearance void if atrcraft not off ground
= While in controlled airspace by (time)
A While in control area ¢ Pilot cancelled flight plan
3\ . Enter control area d Information forwarded (indicated Infor-
& Cut of control area mation forwarded as required)
© Cleared to enter control zone (direction) ® . Ot?:ir mth' mnlllltlll ‘ld :iltt;?e? reported
(arrow may indicate direction aircraft -
is entering control zone, however, ap- 10 DME holding (use with milages)
propriste letter shall follow the l—c-{ : o . :
symbol), maintaln special VEB/IFR ©- © - ppe e s e Tndicares
io ix, .
conditions, (altitude, if appropriate), lerigth of holding pattern. In this exanple, '
while In control zone the DME fixis 10 miles out with a 6 mile
ad . Cleared to depart control zone (direction) | PREtem indicated.)
i (arrow may indicate direction alircratt (mi.) (dir.) | DME arc of VORTAC or TACAN «
. _ will depart control zone, however, ap- Contact -(facility) on (frequency) (time,
propriate letter shall follow the fix, or altitude, if appropriste). (In-
symbol), maintain special VF sert the frequency only when it is other
. conditions; * (altitude, 1f approprlate). than standard) , -
, while in controkgzone R , Radar tact
- con
—-> Cleared through control zone from (dl- )
rection) to (direction) (arrow. may ¥ RAdar service terminated
indicate direction of flight, howevt;r; )( Radar contact lost R
appropriate letters shall follow . .
symbol), maintaln special VFR/IFR ® Radar Mndot (circle symbol when
' conditions (altitude, If appropriate), ndof? completed)
' while in control zone RV Radar vector
@ . Local Special VFR operations in the RX Pilot resumed own navigation
a vicinity of (name) airport are au- W (red) Warning
thorized until (timé).  Mainuain B (red E .
Special VFR conditions (altitude, if (red) mergency . - .
appropriate) 2 ALT (red) | Inappropriate altitude/flight level for di- ,
> Before ' rection of flight. (Underline assigned
< Atter of past altitude/flight level in red). * .
or p&

1

‘3

Figureas-e.-—Conti'ol information symbols,

“Note 1.—The absence of an airway or route number between two fixes In the route of flight Indicates “direct”;
no symbol er abbreviation is required. : ,

* Nome 2.—Use an “X" to delete a climb and maintain or descend and main{ain arrow. o

»
£

/
201.8.1

( .




Chapter 5— FLIGHT SERVICES ”

. Hand Hand Hand Hand

Typed Printed Typed . Printed Typed  Printed Typed . Printed
fom— — — e S P e S—_S— -

A J 7 S s 1 l.

B % K K T T 2 2

c Cc L L U 73 3 3

D D M M V. v 4 4

E E N N w w S 5

F F 0 Q X X 6 6

G .G P P Y Y 7 7

H H - Q Q Z = 8 &

- I I R R ﬂ (7] 9 9

AUnderlme "S s" and cross zeros when a controller believes a mxsumlerstandmg

might occur,

Figure 5-7,— Recording of hand-printed chagacters.

AFTER DEPARTURE CONTACT MEMPHIS
CENTER, HOTEL ROMEO,”

Figure 5-8 is a completed flight progress
departure strip on which the clearance is re-
corded using ropriate  symbols and
contractions,

VFR FLIGHT HANDLING

When a pilot dellvers & DD Form 175 to
base operations and subsequently departs, the
AC on duty must transmit the necessary infor=
mation to flight service to be entered on the
Area B teletype circuit for transmission to
destination, All flights are held in suspense,
or kept ‘track of (until the aircraft lands), for
the purpose of search #nd rescue service. The
following is a brief discussion of what tran-
" spires from departure to arrival to give the AC

an idea of the entire operation. :

. . 201,10

All messages concerning flight movements
must be transmitted to flight service within 5
minutes after the. ;‘equlred lnformatlon is re-
ceived,

Flight Notification Message

After an aircraft has departed or before
actual departure for flights of short duration
with mutual agreement, the following informa-
tion from the flight plan must be transmitted to
. flight service:

1, Type of flight,

2, Aircraft identification,

8. Type of aircraft/special equipment suf-
fix, (Include number and type if a formation
flight,)

4, Point of departure,

5. Point of destination,

6. Estimated time of arrival (ETA), at des-
tihation,

Cg

Figure 5-8.’-- Completed flight prbgquas.atrip (Departure),

Vv4MI5T {1100 | NQA CAF | o5 [V {
! 0400 ' . 21
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7. Remarks (VIP and passenger/cargd in=-

- formation).

The FSS will then relay a flight notification

message to the tie=in FSS serving the destina-

tion airport apd will hold the flight in Suspense
until the destination FSS acknowledges the mes-
sage. If an acknowledgment for a flight notifi-
cation message is not received from the desti-
nation FSS within the following time limits, FSS
personnel may use regular telephone to assure
delivery: . :

1. Before ETA, if estimated time en route
(ETE) is 30 minutes or less.

2, 30 minutes after departure if the ETE is
between 30 minutes and 2 hours.

3. 1 hour before ETA, if the ETE is 2 hours

' Or more. - -

4, 30 minutes after departure if the mes-
sage contains VIP/RON (remain overnight) in-
formation. B °

When destination tie=in FSS acknowledges
the flight notification message, the departure
FSS then files it in a completed file. The desti-
nation FSS relays the message to the destination
airport and holds the flight in suspense until an
arrival report is received from the destination
airport, )

Stopover Flights

Flights which m;:lude stopovers en route to
final destination are handled basjcally the same
as VFR flights with the following exceptions:

1, The point of the first stopover and an
ETA (in lieu of ETA at destination) at that point,
followed by -each stopover point and ETE in
order of stops and destination, is included in the
original flight notification message. ;

2. Each_lnterfnediate tie-in FSS will:

age.
‘ b. Notify Base Ops of the inbound.

¢, Suspend the message until an arrival
or closeout is received or take the necessary
action if overdue.

o d. When recelved, forward a departure,
time fo the tie-in FSS for the next stopover

point and obtain an acknowledgment.

a, Acknowledge receipt of departure mes-
' L .

Desfination tie-in F8S will take the same
action as -the intermediate FSSs except that
the flight plan is closed out when an arrival
report is received from destination Base Ops,
or if no further information, such as departure
time, 18 received from the preceding stopover

-point by the message VOID time.

En Rout? Change's '

Flight service stations, when adviged of a
change in ETA or flight plan (VFR to IFR) by
an en route aircraft, will forward this informa=-
tion, or any other dafa requested by the pilot, to
the destination station. -

The FSS will transmit a revised flight notifi=
cation message, when a change in destination is
received, to the departure point and to the orig-
inal .and new. destination, . The message will
include the type flight plan, aircraft type and
identification, departure point, original desti-
nation, and the time and position when the air-
craft requested the change, Included will be the
words” “CHG DESTN,” new destination, ETA,
and any pertinent remarks.

Arrival Reports

Arrival reports are not transmitted to the
departure FSS unless an aircraft arrives for
.which a flight notification message was not re=-
ceived. In such cases, ACs at the destination
airport must provide the tie-in FSS with the
aircraft identification, point of departure, and
time of arrival to be relayed to the departure
tie=in FSS and finally to the departure airport.
Arrival reports are also required for overseas
flights and special military flights of Presi-
dential or Vice Presidential aircrait. An ex-
ception® is that in Alaska an arrival report is

réquired on a military aircraft when departurpy.,

is from a military base.

IFR FLIGHT HANDLING §

, Federal Air Regulations require, in part,
that a flight plan b® filed and an ATC clearance

obtained prior to operation within controlled °

airspace in accordance with instrument flight
rules. .

When a pilot files an IFR flight plan with
base operations, the ACs on duty must trans=-
mit the proposed. IFR flight plan message to the
ARTCC in whose area the IFR flight originates.

Furens P o e [ .
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The message may be sent to the ARTCC via
Military ‘B teletype (Area B may be used through
flight service in some cases) if the aircraft's
proposed departure time is 30 minutes or more
(15 minutes if cepter is computer-equipped)
from transmistal time, If time is critical, the
message is transmiitted via interphone (Service
F). Any subsequent change or cancellation to.
the proposed flight plan message must be called
to the ARTCC via interphone, -

IFR Flight Plan Message‘

The IFR flight plan messagt consists of the
following items, all of which are from the filed
DD-175 with the exception of items 1 through 4:

1. The 3-letter identifier of the ARTCC.

2. The 3-letter ' identifier of the originating
station and four figures to indicate the time the
flight plan was received by the station,

3. Three figures to indicate the number of
the message. This number sequence begins with
001 each day at 6000Z.

4. The alphabetical characters FP, (All pro-
posed IFR flight plan messages must contain
these characters), ‘

NOTE: Items 1 through 4 are required on
teletype only, .

5. Aircraft identification,

6. Type aircraft/special equipment suffix.
7. True airspeed.
8. Departure point,
9. Proposed departure time,
10. Altitude,
“11. Departure point and route of flight. The
route of flight must include the departure point,
since it.may be different fiom the station trans=-

mitting -the message; the route of flight to the
next fix; the identifier of that fix and route of
flight to the next fix; and 80 on until destination
whigh is the last part of this item.

12, Remarks: Preceded by the remarks code —
the clear sky symbol (teletype only),

apply to IFR flights as well, The exchange of
information between base operations and the
ARTCC is additional flight plan handling pro-
cedure required for the purpose of prowviding
separation between aircraft operating IFR. In
many instances certain reports must be sent to
both Flight Service and the ARTCC.

If you will compare the information in the
route of flight section’of the DD Form 175
depicted in figure 5-1 with the example of a
proposed IFR flight plan message listed earlier
in this chapter under RELAY OF FLIGHT DATA,
Teletype Procedure, you will see that all of
the information contained on the proposed flight
plan is not included in the initial IFR flight plan
message sent to' the ARTCC for this flight.

The significance is that the flight plan is an
IFR stopover proposal. Only the first leg of the
flight plan is sent to the ARTCC as shown in the
teletype message example since that is the
extent of the ATC clearance.that will be issued
the pilot initially, However, the entire flight
plan isitransmitted to the departure tie-in FSS
via intgrphone upon departure. Departure FSS
will then enter a flight notification message
addressed to destination tie~in FSSs on Area B
teletype. Then, when the pilot arrives at the
first . destination and notifies this FSS of his.
proposed departure time,* the new departure
FSS will submit the next applicable leg of the
stopover flight plan to the appropriate, ARTCC
as a proposed IFR flight plah message so the
'pilot « can obtain ATC clearance to his next |
destination, This procedure is repeated until
the pilot completes the flight.

~

IFR Departure Reports

-

Immediately after an IFR flight is airborne,
a departure report must be sent via intérphone
(Service F) to the control facility with which the
flight plan was filed, The departure report
must contain the aiteraft ldentiflcatlop and the

ARTCCs will acknowledge all movement mes_\actual time of departure.

sages on Military B and Ared B circuits except
domestic proposed IFR flight plan messages.

NOTE: An example of a proposed IFR flight
plan message for relay by teletype is depicted
in the section pertaining to teletype proceduref.

v

" Flight Service for IFR Flights

All procedures and reports as discugsed
earlier in this chapter for handling VFR flights

4

Q

83
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IFR Flight Progress Reports

' IFR flight progress reports consisting of the
aircraft identification, pogition, time, altitude
or flight level, estimate of the next réporting
point, name of the subsequent reporting point,
and any remarks or requests as received from
a pilot must be relayed to the appropriate ATC
facility via interphone (Service F),
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IFR Arrival Reports

The actusl time that an IFR flight lands or
cancels the IFR flight plan must be relayed to
. the appropriate ATC facility via interphone

(Service F),

Combination IFR/VFR Flights ¢

-

Pilots may file flight plans containing both
VFR and IFR operations. Such flight plans are
handled in the same manner as regular VFR or
IFR flight plans except that the proposed IFR
flight plan message is sent to the ARTCC in
whose area of responsibility the aircraft changes

from VFR to IFR.

If the first portions of such flights are IFR,
or the change from VFR to IFR occurs ata
position within the ARTCC’s area within which
the departure airport is locited, the proposed
flight plan message may be sent via Military B
teletype or Service F' by base operations at the
departure airport. If the first portion is VFR
and subsequent portions are IFR in a different
ARTCC'’s area, the proposed flight plan message
would probably be sent via interphope to Flight
Service for transmission on Area B’ teletype to
the ARTCC in whose area the change from:
VFR to IFR occurs.

FLIGHT ADVISORY MESSAGES

If hazardous conditions arise which might
affect an aircraft already in flight, it may be
necessary to issue a flight advisory message to
.make sure the pilot is aware of the situation.

If 2 military aircraft’s destination is a civil
airport, the. destination FSS is responsible for
screening weather, airport, and navaid condi-
tions, and issuing the necessary advisory to
inbound aircraft, If the destination is a mili-
tary base, the responsibilily rests with bhase
operations. : )

[

The tie-in station originating the advisory
or receiving it from the originating base op-
erations will determine the FSS nearest the
-aircraft’s position for VFR flights or the ap-
propriate ARTCC for IFR flight, and transmit
the message to that location. '

If the receiving FSS or ARTCC is unable to
liver the flight advisory to the aircraft within

5 minutes after the requested delivery time,
the originator must be informed and then the
- message is filed.

N

MILITARY OVERSEAS ~ ©

FLIGHT MESSAGES

Generally, all military foreign and overseas
flights are required to clear through specified
military bases. Pilots normally will not file
flight plans directly with an FAA facility unless
Base Ops is not available, Base Ops will forward
an ICAO-type flight plan pessage via their tie-in
station for relay through the AFTN. Base Ops
should specify all addressees, both ATC and
operational, in accordance with ICAO standards
and military regulations.

For outbound flights the departure tie-in FSS
holds the DEP FLT PLN in suspense until an
arrival or acknowledgment message is received
from the destination base.

For inbound flights the relaying IFSS holds
the DEP FLT PLN in suspense until an arrival
or acknowledgment message from the destina-
tion tie-in FSS has been forwarded to the de-
parture base. -

SEARCH AND RESCUE (SAR)
PROCEDURES

Search and Rescue is a lifesaving service
which provides search, survival ald, and rescue
of personnel of missing or crashed aircraft.
This vital responsibility is assigned to the
U.S. Air Force and the U,S. Coast Guard as

. outlined in the National Search and Rescue Plan.
* These two agencies are further assisted by °

the combined efforts of the Navy, FAA, Civil
Air Ppatrol, State Police, and other organiza-

"tions that may be called upon to render as-

sistance.

The following is a list of terms or defini-
tions with -which the AC must be familiar, to
better understand SAR procedure: -

"1, Inland SAR Region.—The area in which

the USAF exercises the SAR coordinating func-
tion. It includes all of the inland area within
the conterminous U,S. except the waters under
jurisdiction of the U,S. Coast Guard for SAR
Urposes, - . -~

2, Maritime Region.—The area jn which the
U.S, Coast Guard exercises the SAR coordinating
function, including the territories and possessions
of the U.S. and the high seas. ) -

3. Rescue Coordination Center (RCC)y.—A
center which coordinates and controls SAR op-
erations in a region, subregion, or sector.

.~
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4. Alert Notice (ALNOT),—Notice given to
appropriate facilities and agencies that an air-
craft is overdue,

5. Information Request (INREQ).,— A request
for information concerning an overdue VFR
aircraft. . .

-

NOTE: For complete details of procedures
used ,In Search and Rescue, refer to the National
Search and Rescue Manual,

SAR PROCEDURES
FOR VFR FLIGHTS

.

Responsibility

The departure station (tie-in station) is re-
sponsible for initiating SAR action on flights
for which flight plans have been entered into the
FAA communications system until receipt of
the destination station’s acknowledgment of the
flight notification message. Then the responsi~
bility is transferred to the destination (tie=in)
station. Military operations offices are respon-
sible for initiating action on all other flights,

AVFR or DVFR flight is considered overdue
when communication cannot be established with
it and it fails to arrive 30 minutes (15 minutes
for jets) after its ETA,

A flight not on a flight plan is considered
overdue if a reliable source reports it one hour

. overdue at destination,

Overdue Aircraft Action

As soon as a VFR aircraft becomes overdue,
the destination tie-in station (including interme-
diate destination tie~in stations for military
aircraft) shall attempt to locate the- aircraft by
checking all adjacent airports that canbe reached
by government circuits or local telephone, If
necessary, a long distance telephone call may
be made to the destination airport,

If this communications search (FAA’s re-
sponsibility for SAR is limited to communica-
tions and alert) does not locate the aircraft, the
signal QALQ is transmitted to the departure
tie-in station, ' '

NOTE: Q signals are listed in FAA Flight
“Service Handbook 7110.10 (Series), The Q sig=
nal above is a code for asking if the aircraft

in question h#s landed at theé station queried,
- Upon receipt of such an inquiry, the do=
parture ! tie=in station must check Jocally for .

any information about the aircraft*? The results
of the check must then be transmitted back to
the destination station,

Information Request (INREQ)

If the airoraft is not located by the inquiry
to the departure station, the destination station
must transmit a numbered INREQ message to
stations along the route, to the departure sta= -
tion, and to the destination RCC tie~in station
(an FSS with interphone to the appropriate RCC)
as follows:

1, For aircraft on a flight plan—1 hour
after ETA (30 minutes for jets),
2. For aircraft not on a flight plan—1 1/2

" hours after'ETA.,

" NOTE: For special procedures peculiar to
Alaska and Hawaii, refer to FAA Flight Sery-
ices Handbook 7110,10 (Series),

En route stations receiving an INREQ must
seek information about the airegraft by checking
station records and inquiring at all local air-
ports which can be contacted by interphone or
telephone, A reply to the INREQ must be sent
to the originating station within 30, minutes after
receipt even if the report is negative, If a
sdarch cannot be completed within 30 minutgs,
a status report is sent to the originating station
followed by a completion report when available,

The departure station has already conducted
a local communications check and holds the .
INREQ message in suspense,

If the aircraft is located by the INREQ, the
originator must transmit a numbered message
to all original INREQ addressees informing
them of the fact, - )

- . . m
Alert Notice (ALNOT) ad .

If replies to the INREQ have'been negative -

“or the aircraft has not been located within 1 1/2

hours (2 hours for no-flight-plan aircraft) after
£TA, whichever occurs first, the destination .
station must trangmit’ an ALNOT to the RCC
tie=in station an Area’ B circuits serving
the ALNOT search area,

The ALNOT search area is normally that
arék extended 50 miles on either side of the
proposed route of flight from the last repoited-
position to the destination station, However, if -

- - . ' 86
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requested by the RCC, or at the discretion of
the destination station, the ALNOT search area
may be expanded to the maximum range of the

" " aircraft. : .

Upon receipt of an ALNOT, each station

whose area of responsibility extends into the.

ALNOT search area must conduct a communi-
cations search of those airports which could
accommodate the aircraft and which were not
checked during the INREQ séarch.

Receiving stajons must notify the originator
within 1 hour aftdr receipt of the results or the
status of the searci.

If the ALNOT—$earch fails to locate the air-
craft or 1 hour has elapsed since transmission,
whichever occurs first, the destination station
must notify the RCC by message viathe RCC tie-

“ in FSS; *

The ALNOT remains current until the air-
craft is located or the search is suspended by
the RCC. The ALNOT originator must then
cancel the ALNOT by message on all circuits
over which it was originally trapsmitted. All
agencies which have been alerte “must be in-
formed. : ' -

" - Information Fufhished RCC -

All available information about an overdue-
aircraft must be given the RCC, including:

1, Agency and the person calling.

2. Details of the flight plan, or if the air-
craft was not on a flight plan, all the facts
about the source of the report.

3, Time of last radio contact, with whom
the contact was made, and the frequency used.

4, Last position report. - '

5. Action taken and proposed action by the
reporting station.

\ -6, Positions of other aircraft known to be

¢~ 'Hazardous Areas

T

‘large bodies of water,

along ,or near the route of flight of the missing
aircraft upon request. .

3

.

" When regularly traveled VFR routes cross
swamps, mountains, or

_other hazardous areas where survival depends

upon rapid rescue, a plan'may be established by
locel authorities for. special rescue procedures.

Because of the variety of possible situations,
a standard procedure is not prescribed. Gen-

_ erally, these plans depena on a contact every 10

Q

Overdue Action
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minutes with aircraft crossing these areas. If .

contact is lost with the aircraft for more than
15 minutes, SAR is alerted.
NOTE: Refer to AIM Part

I for the chart
depicting these areas. .

SAR PROCEDURE FOR IFR FLIGHTS

ARTCCs are responsible for assuring that
SAR procedures are initiated for overdue IFR
aircraft. ARTCCs serve as the central point
for collecting information, coordinating with the
RCC, and conducting a communications search
for overdue or missing IFR flights.

For SAR purposes, ARTCCs consider com=
bination VFR/IFR flights and air-filed IFR flights
the same as IFR aircraft when 30 minutes have
elapsed since the pilot requested clearance and
radio communication or radar contact
be éstablished, .

An IFR aircraft is considered overdue when
neither radio communication nor radar contact
can be established with it and 30 minutes have

elapsed since an ETA over a specified or com="

pulsory reporting point or clearance limit,

’

The ARTCC in whose area of responsibility
an IFR aircraft is first unreported or overdue
is responsible for making this determination
and initiating the necessary action. When an
IFR aircraft i5 determined overdue, the ap-
propriate ARTCC must alert the associated RCC
and transmit an ALNOT, ! .

The AENOT is sent to all ARTCCs and
Area B circuits 50 nautical miles on either side
of the route of flight from the last reported
position to destination Included in the ALNOT
is the original or amended, flight plan,
propriate, and the last known position. At the
recommendation of the RCC or at the discretion
of issuing ARTCCnthe ALNOT gearch area may

‘be expanded to cover the maximum range of the
5

aircraft. . i
The+responsgibility for further searchistrans=-

ferred;to the 'RCC under any of "the following s,

conditions:. - !}
) v

1. When 30.minutes have elapsed after the

estimated fuel exhaustion time.

2, When the.aircraft has not been found
within 1 hour after issuing the ALNOT,
_ 3, When the 'ALNOT search has been com=-
pleted with negative results, * . :
s’ re B - e

.

cannot -

as ap- -
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The ALNOT remains in effect until the air-
craft is found-or the search is abandoned by the
RCC, at which time it must be cancelled by the
originating ARTCC,

Handling procedure for stations receiving
the ALNOT, including broadcasting the ALNOT,
are the same as those listed under SAR pro=

. cedure for VFR flights,

NOTICE TO AIRMEN (NOTAM)

The purpose of the NOTAM system is to
assist the pilot in conducting safe and efficient
flight operations, You, as an AC, will be di-
rectly concerned with the preparation, receipt,
and posting of NOTAMs,

A NOTAM is a notice containing information
concerning the establishment, condition, or
- change to any component of, or hazard in, the
National Airspace System,
of which is essential to
with flight operations,

personnel concerned

Since -you will be primarily associated with
US, Naval facilities, the function of the joint
US. Air Force/U.S. Navy Notice to Airmen
system will be of the utmost importance to you.

USAF/USN NOTAM SYSTEM

The USAF/USN NOTAM systein-was estab-
-lished to provide for rapid dissemination of
Navy, Air Force, and selected ciyil NOTAMs
in plain language to USAF and USN air activi-
ties, and provide: for frequent, periodic sum-
maries of current NOTAMs, .

“ M -

This system is centrally coordinated and
‘operated by the USAE Central NOTAM Facility
(CNF). The USAF CONUS Meteorological Tele=
type System (COMET) is used for the trans-
mission of these NOTAMs., Navy and Marine
Corps air facilities in the conterminous U.S.

haye transmit and/or receive capabilities on the

MET system, )

Central NOTAM facilities are also estib-
lished at certain overseas locations for the
purpose of exchange of Navy and Air Force
NOTAMs within each area and between each

area, and the U.S. NOTAMS in these systems -

are transmitted over existing administrative
and operational circuits, = . -

Q
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NOTAM RESPONSIBILITY .

The responsibility for originating a NOTAM .
rests with the commanding officer having juris-
"diction over a facility where a hazardous condi~
tion exists orgle contemplated. This responsibil~
ity includes ensuring that NOTAM dissemination
is adequate and timely and that NOTAMs are
promptly canceled,

NOTE: Originators must not trangmit
NOTAMs earlier than 24 hours prior to their
effective date, NOTAMs that concern runway
closure, -runway length restrictions, Prior Per-
mission Required (PPR), or total field closures
may be submitted up to 72 hours prior to their
effective date,

Additionally, the commanding officer (clear-
ing authority) is responsible for the promulga-
tion of all NOTAMs received, This responsi= -
bility includes, but is not limited to, conspicuous
posting Within flight planning areas and dis-
semination to local units within their area of

the timely knowledge “— jurisdiction,

The Defense Mapping Agency Hydrographic
Center (DMAHC) monitors. Navy NOTAMs to-
ensure compliance with the appropriate instruc-
tions governing NOTAM procedure.

Each activity concerned with the issuance of
NOTAMs must implement standard procedures
to assist appropriate duty personnel in the
correct preparation, transmission, and display
of NOTAMSs,

Originatars of NOTAMS must ensure the
following:

. 1. Adequate on-station procedures to pro-
vide rapid reporting of navaid malfunctions that
affect the operation of the station, regardless
of the operating agency of the facility concerned,

2, Standardized station procedures for the
preparation of each NOTAM in accordance with
the requirements for the particular circuit on
which it is to be transmitted, The NOTAM is
normally prepared by ATC personnel, .

3. Each item is carefully phrased and iden-
tified as a separate NOTAM, and the same ac-
countability identifier is used in any revisions
to or cancellation of the NOTAM,

- 4. Ensure that your station NOTAM is re-
transmitted by the CNF within a reasonable time-
. frame (normally one hour) and ensure it was
retransmitted as submitted to the CNF,

. Follow-up of station-originated NOTAMs
to provide for prompt and accurate publication,
revision; and -cancellation as soon as the condi=
tion is rectified or published in FLIPs.

)




permanent changes to the appropriate FLIPs.,  able to airmen through air. traffic control, control
' ‘ ’ tower, or local posting, BOQ availability, minor
CONDITIONS REQUIRING A NOTAM service limitations, and information concerning
N DF and visual landing aids (VASI, mirrors, etc.)

The subject matter of a USAF/USN NOTAM .o aic0 non-NOTAM, Runway (ice/snow/braking)

must be. limited to a condition wpich would
affect an aviator’s decision to operateb:g or from and theum::ew ﬁtﬁorologtioc%le condlgiog Bto at;g
an airfield,r or which would affect the safe en :Ilg:the:' seql:esnc‘:”e ch are appence
:‘gxstg cg:gistﬁs.zie 1;1: foﬁg:gﬁ‘ Examples 2, When a requirement exists to issue &
. NOTAM about a condition that is normally nor-
1., Establishment, permanent, withdrawal, NOTAM, the text should include the statement .
breakdown, outage, or change to electronic air ““URGENT OPERATIONAL REQUIREMENT” and
navigation aids or lighting equipment. , in addition, identify the responsible authority
2, Complete or partial closing of an aero- issuing the NOTAM.
drome by a condition which precludes or seri- . ‘ . .
ously limits aircraft operations. ~ysge of Clear Text, Code, or ,
3, Significant corrections or changes.to cur- FLIP Abbreviations’

rent editions of FLIPs or flight charts, ) :
4, Temporary conditions affecting an instru- If the NOTAM ‘is being transmitted withinm

ment approach procedure which constitute a CONUS or within the USAF Communications
hazard to flight.’In such cases, a NOTAM shall ~System, it_is sent in clear text, If the NOTAM

be issudd amending or suspending the affected 1is being transmitted, via a designated ICAO
approach procedure. communications circuit, it should be prepared

5. Change in entry regulations or other sig- . in accordance with the ICAO NOTAM code that
nificant conditions in foreign areas which may is contained in Flight Service Handbook 7110.10
‘affect U,S. military flight operations, (Series),

6. Special operations and exercises affect~
ing flight safety. : HOW TO PREPARE A NOTAM

NON-NOTAM INFORMATION Each NOTAM is identified by its date and

1. Local aerodrome items, such as taxiing accountability number; for example, 290114437°
which is broken down as_shown in figure 5-9.

-

<

~

conditions, which could constitute & safety hazard
. ’ ~ 8

’ 2% 01 14 437 _

-

“w  DATE -e— - SERIAL NUMBER

. b -
” AIR CONTROLMAN 3 & 2 ~
6., Forwarding to the DMAHC any amplifying but not prohibit aircraft operation, are non=
data necessary for permanent or Ssemi- NOTAM information and should be made avail-
E
E
i
5,

DAY OF THE MONTH > CNF NUMBER .
= " MONTH ~— —»- BASE NUMBER ‘
E‘ . 7/ o N P ‘l/
: SAMPLE: ‘29 January 14th NOTAM.from base and 437th from CNF » a
E ' | : 201181 V.

. Figure 5-9,—Numbering system for USAF/USN NOTAM.

Q , .
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N 290114 CANNON AFB CRY NDB  OUT  (REMARKS)
N 29 01 14  CANNON AFB CRY NDB  OUT  (REMARKS)
L L. I

1

THE LETTER N INDIQATES A
NEW NOTAM .

<+J

. ﬁ’\‘

-

TWO DIGITS THAT INDICATE
DAY OF THE MONTH

TWO DIGITS THAT INDICATE
MONTH OF THE YEAR -

TWO-DIGIT BASE ACCOUNT-

<——§
ABILITY NUMBER e,

]
LADD REMARKS ESSENTIAL TO CLARIFY
OR LIMIT THE NOTAM TEXT

CONDITION OF FACILITY, SUCH AS:
CLSD, OPEN, IN, ouT °

_..>T

E OF FACILITY, SUCH AS: VOR, ILS,
CAN, NDB, PAR, ASR, TWR, OR RWY

BASE NAME AS SHOWN IN FLIP
ENROUTE SUPPLEMENT

-

CALL LETTERS/IDENTIFYING THE
FACILITY. THIS CODE SHOULD NOT
BE INCLUDED IF THE/CALL LETTERS'
OF THE FACILITY ARE THE SAME
AS THE BASE THREE-LETTER
IDENTIFIER

e 201,14.1

Figure §-10,—NOTAM.format. '

Y

Once this number ig assigned, it must be
used to refer to the NOTAM for all purposes,
including revision, extension, and cancellation,
The accountability number is always composed
of five digits. The first two digits are assigned
consecutively by the initiating base and begin
with ¢“01”’ each month, as computed from Green=-
wich Time, The CNF uses this portion of the
number to verify that it'has recpived all NOTAMs
from the .respective bases, The last three digits
are assigned cgnsecutively by CNF, and run
from ¢001" to ¢999,” This portion of the
number provides a means for each receiving
point to ensure that it has received all NOTAMSs
retransmitted by the CNF.

NOTAM Content °

In addition to the accountability number, each
NOTAM: contains the basesname submitting the
NOTAM, base call letters, type of facility being

8

\

f

reported, the condition of the facility, and a
remarks section. Amplifying information is put
in the remerks sdction, such as the time frame
for the outage of the reported facility., When
this is done, it automatically makes it a self-
cancelling NOTAM, (See sample NOTAM in fig,
5-1’00) "

NOTAM Time Representation

The following rules apply to.the use of
dates and times in NOTAMs and are included
in the remarks section of the NOT . (Fig.
5-10) o .

i.\ .

1. All dates and times expressed in NOTAMs
are Greenwich Mean Time, The letter ¢Z?’
will not be used following time or date time
groups, ‘“Zulu’’.time is implied, .

2. If a NOTAM is to be effective at 2400
hours, the time 0001 should not be included,
Use only the date, Example; 05 Dec. '

D

Y
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3. The time 0500/1600 indicates 0500 through
1600, At 1601 the NOTAMed condition.is can~
celled,

+ 4. The DATE ‘‘through 15

indicated.

6. “Through NOV’* i
in effect until 2400 hours on 30 Nov.

Cancellffion NOTAM

Each NOTAM that cancels a current NOTAM
must use the 9detter ““C’’ instead of the letter
‘N, sand must repeat the same accountability
number that was assigned to the NOTAM it

present condition of the facility. (See example
in fig, 5-11), When a NOTAM has caused infor-
mation to be added to or removed from FLIP,

s

Figure 5-11,—Cancellation NOTAM,

cancels. The cancellation NOTAM must tell the,

Y A VN ‘ s N
C . 290114437 CANNON AFB CRY NDB® IN
T \ T -
THE LETTER "6” INDICATES A REFLECTS REASON FOR
x CANCELLATION NOTAM CANCELLATION

2011601

¢

a cancellation NOTAM is sent, if appropriate,
after the removal/addition is made. (The ap-
" propriate FLIP is consulted todetermine whether
the information has already been corrected.)

Revised NOTAM
g

This NOTAM is sent‘ to revise or correct a

ceding the accountability number, and the same

countability number as the NOTAM being re-
how this is

i current NOTAM. The letter ‘R’ is used pre=

vised or corrected is used. (See
indicated in fig. 5=12,)

NOTAM SUMMARY DISTRIBUTION

Each CNF will transmit a summary of active
NOTAMSs as required for its area(s) of operation
in accordance with the following sghedule.

- . - 3

<

..
~

PERTAINING TO THAT NOTAM

L ' Figure 5-12,—Revised NOTAM..
SRR o S s

R . 20114 437 CANNON AFB CRY NDB QUT THRU 15 MAR
' .|- / ‘. T RS
] | ’ : /’ - - ‘\I ’
THE LETTER “R” INDICATES A : '
REVISED NOTAM : '
ONCE THE CNF ASSIGNED NUMBER HAS BEEN ' - > )

RECEIVED, INCLUDE:IT IN ALL TRANSMISSIONS

- LI _ /L\g(u 16,1

£
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NOTAMS vl
. t
o Jom [ A ] 0F Ton | 1 | wo eS| Tv W-1 j
A ' .orlcs ) J
» & ) n"
. ”» . ) —_ wu
. s N y Yy
. _ ,4-12"{—44-12"-§I<-|2"->I<-lz"->l<-12"—>!<-IZ"->H-12"->I<-|2"->I<—IZ"->L ' )
'4‘. ‘ 1“n 9 >
| 201.12,1
. Figure 5~13,—NOTAM display board, ° .
g
1, CONUS/Alaska/Canada area—every 12 POSTING NOTAMSs
hours, ‘ S . -

_ Each activity must maintain a stan&ard
% Coniwal/South America area—every 24 .ttt O O (fig. 5-13) in the flight

hours. planning area in accordance with the procedure

; outlined in OPNAV Instruction 3721.1 (Series),
3. European/African/Mid-east area—every Standard Display procedure myst be implemented

24 hours, at each activity to assist ACs on duty in main-
taining “the NOTAM display including the fol-
lowing: oo :

-~

4. Pacific area—every 24 hours,

CNFs automatically delete from their master .
file each NOTAM that has been cancelled or is 1. Adequate procedures for the receipt, on-
self~cancelling before transmitting the daily sum-  station dissemination, and posting of incoming

"maries. Each summary is to be used until a terminal, en route, and special NOTAMs from
new one is received, appropriate circuits,

R 91
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2.”Constantly updating the display and re=
moving obsolete information at least once each
hour, or more often, -

3. Checking new Summaries for complete-~
ness before destroying old Summaries. .

- 4, Monitoring NOTAMs and NOTAM Sum-
maries, and new editions of FLIPs, to ensure
that they reflect current conditions for their
station, and inifiate corrective NOTAMs on any
deficiencies. . -

/

¢

5. Decoding.ICAO coded NOTAMs and iden-
tifiers to plain language before posting. .

6. Availability of sufficiently knowledgeable
personnel to assist the pilot in checking NOTAM
information. €

For more detailed study]and information
concerning NOTAMs, ¢ AC” should refer to
OPNAV Instruction 2112.2 (Series), Air Force
Regulation 55-16, and OPNAV Instruction 3721.1
(Series), Flight Services Handbook 7110.10

_(Series).




Naval aviation plays an importaat role in this
country’s first line of defense, Consequently,
our naval aviaters must be prepared to fly
anywhere at any time. In order to successfully
carry out this mission, teamwork is a must,
You, as an Air Controlman, are a vital link
in this team, Like the naval aviator, the Air
Controlman-is not expected to become an expert
forecaster, That job is left to those specially
trained in meteorology, However, the Aijr
Controlman ‘must have a basic understanding of
weather i order to correctly and intelligently
~pass along weather information both to the pilot
and the weather service personnel,

A thorough understanding of the material
contained in chapters*6 and 7 will enable the
Alr Controlman to recognize not only minimum
flying conditions. but also any differences between
the actual weather ,conditions, as observed from

. the tower, and those indicated by the current
report, Also, the Air Controlman must become
competent in reporting impending weather
changes that, because of their unexpectedness,
may not be immediately observed by the weather
service personnel, At the same time, weather
elements in general may be - transmitted to
.pilots for them to make an immediate decision
in the interest of safety and/or survival,

PRESSURE
ATMOSPHERE

Atmosphere is measured by the atmospheric
pressure of a column of air at any glven place

from ' the earth’s surface to the top of .the -

atmosphere, This weight is approximately 14,7
‘pounds per square inch at sea level, The
atmosphere is ac upon by the forces of
gravity; thus, air is denser at Jower, levels
than at higher levels due to the greater mass
‘pushing down on it, Consequently, pressure is

,
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greater at sea level and dimimishes with any
increase of altitude, (See fig, 6~1,)

Instruments have been designed to measure
this pressure, To calibrate these instruments,
the International, Comimittee of Air Navigation
adopted 1013,2 millibars as a gtandard pressure
at pea level, This pressure is considered when
calibrating the instruments, Under standard
conditions, 1013,2 millibars equal 29,92 inches
of mercury when rheasured by a barometer at
sea level with the temperature at 15°C(59°F).

The atmosphere is divided into concentric
layers., Closest to the earth is the layer known
as the troposphere; this layer is the one whtich
concerns us mest, since it is in this region

=

that most’of our weather occurs, Next are the

stratosphere, mesosphere, aad thermosphere,
(See fig, 6-2.) These outer layers are important
in theorétical meteorology, but for our purposes,
a short discussion of the troposphere will
suffice, The troposphere varies in thickness
from the equator to the poles; its vertical
extent is greatest over the equator (60,000 feet
above Sea level) and least over the pales (30,000
feet above sea l¢vel), This variation is due to the
fact that the greater temperature in the region
of the equator causes the air to be less dense
and requires a greater volume, or tropospheric
height, than at the poles where the cold air is
very dense: The thickness of the tropoephere

" varies- with the seasons, It is at its highest in

the summer and lowest in. the wipter, The

boundary between the troposphere and the

stratosphere’ {s referred to ds the tropopause,
?

i

PRESSURE AND K “
TEMPERATURE c/HANGIgs

Atmospheric préssure varies from the
standard atmosphere over all areas of the
earth’s surface. Areas iIn which pressure
is greater than surrounding areas are called

. .
- [y
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! . .l.Oi - \

A4

o

' ‘ 95




1

v
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high-pressure areas, and tho‘se having less
pressure that surrounding areas are called low-

' pressure areas. The atmospheric pressure at

. any given point -on the earth’s surface is
constantly changing because of the movements of
these high- and low-pressure areas. )

In order for the sensitive altimeter and the
altimeter setting indicator (discussed in chapter
9) to be read uniformly, they are calibxated in
accordance with the standard atmosphere as
shown in figure 6-1, Also in this figure, note
that the atmospheric pressure decreases at the
rate of about 1 inch of mercury per thousand
-feet of altitude up to 10,000 feet and that
in the standard atmosphere any given altitude
corresponds to a specific atmospheric pressure.
The reason for the existence of the standard
atmosphere is for it to serve as a base for
calibrating pressure-activated instruments, This
standard atmosphere ‘assummes certain values of
temperature and pressure for various altitudes.
The scale of the altimeter is calibrated to
these assumed values. The indications read
from the altimeter are those that would be
correct if the temperature and pressure were
standard for that particular altitude.

Atmospheric pressure
change almost constantly throughout the length
of a flight; thus, the altimeter must be reset
periodically. If this is not/done, incorrect readings
are given by the ipstrument, For example,
if an aircraft flies from a high-pressure area
into a low-pressure area, the altimeter reads
too. high, Going from & low to a high-pressure
area, the altimeter rea‘{’ds too low, (See fig. 6=3.)
Simple rules to rememper—HIGH TO LOW

D LOW TO HIGH READS
e rules apply to the
Flying from a ,low-

temperature
temperature area in
“the altimeter reads
temperature area to ja lower temperature area,
the altimeter reads too high., The amount of
approximate error in the altimeter readings,
due to a noncurrent setting, can be determined
for the lower levels of the atmosphere by
corrections:

/ ALTIMETER
PRESSURE CHANGE ERROR
-1 inch of mercury 1,000 feet
1/10 inch of mercury 100 feet
1/100 inch of mercury 10 feet

ERIC

IToxt Provided by ERI

and temperatures .

.a high-temperature area}
low, and from a higher.

29.%
500 F

L

Pt

/ 500 FT. ACTUAL
L T E
200 FT. ACTUAL g
= =
. JOSEMH MEMPHIS
ALTIMETER SETTING — ALTMETER SETTING
.2 29.92
1
2962 2962 ©
200 FT, 200FT
’ b
N 2
500 FT. ACTUAL
S 1 H
200FT ACTUAL g
£ =
WATCHEZ _ MOBILE
ALTIMETER SETTING ACTIMETER SETTING
[T X . A%
' 201.40

Figure 6-3.— Effect of pressure changes.
{ .

PRESSURE SYSTEMS

" Pressure systems are either cyclones (low-
pressure areas) or anticyclones (high-pressure
areas). In the Northern Hemisphere, a general
cycle of highs and lows moves through the
Temperate 7ones from west to east, (See
fig., 6-4.)

Cyclones

A cyclone is a low-pressure system in which
the barometric pressure decreases toward the
center, and the windflow around the system is
counterclockwise in the Northern Hemisphere.
The terms low and cyclone are interchangeable,
Any pressure system in the Northern Hemisphere
with a counterclockwise (cyclonic) windflow is
a cyclone. .

Low-pressure systems with severe storm.

- characteristics are called hurricanes, typhoons,
-tropical storms, tornadoes, or waterspouts to

identify the exact nature of the storm.
v

>
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| Unfavorable flying conditions in the form
| of low clouds, restricted visibility by pre-
| cipitation and fog, strong and gusty winds,

. and turbulence are cpmmon in low-pressure
systems, .
Anticyclgneé oo -

.

An anticyclone is a high-pressure system
in which the barometric pressure increases
toward the center, and the windflow around the
system is clockwise in the Northern Hemisphere,
Any pressure system in the Northern Hemi-
sphere with a clockwise (anticyclonic) windflow
is an anticyclone,

Y Flying conditions are generally more favor-
able in high-pressure systems than in low=-
pressure systems because of less clouds, better
daytime visibility, light or calm winds, and less
concentrated turbulent areas,

Hurricanes- and Tornadoes

The two most violent atmosf)heric disturb-"
ances found in the United States are the tornado

»”

3

styphoon.

and hurricane, Geography plays a large part in
the names given to the hurricane. In the Atlantic
it is called a huriicane, and in the Pacific a

A hurricane is a low-pressure area with a
whirling eddy of air having a diameter of 60
to 1,000 miles, It is accompanied by winds of
speeds &8 high as 175 knots, Along with the
winds there is an abundance of precipitation’
and thunderstorm activity,

A peculiarity of the hurricane is the calm
center of the storm called the eye, When the
eye of the storm passes over a given locality,
the wind, which has been extremely -violent,
suddenly decreases to a much lower intensity
and at times becomes a calm and precipitation
stops. After the eye passes, the violent winds,
precipitation, and thunderstorm activity begin
anew, The winds are blowing from the opposite
direction after the passage ‘of the eye, St e

A tornado consists of a funnel cloud with a .
violently whirling center, It is L}Sually a quarter -

0
4

.

Figure 6-4, — Directional movement of the pressure systems,
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of a mile or less in diameter., The length of &

tornado’s, track on the ground may be from a few

hundred feet Yo 800 miles, the average being *

around 25 miles, Winds in tHe vortex of& torn%do
may exceed 500 knots, The speed of the tornado
over the earth’s surface is comparatively slow,
usually 25 to 50 knots, .

Because of a tornado’s highly localized nature
and its erratic tendencies, it is impossible forr
the meteorologists to forecast the exact location

cepters .do broadcast notices: when conditions

regions, it travels along a certain pdth, The’

gurface over which this path- takes the air
after leaving the, source modifies the air mass,
For example, & ‘warm, mboist body of ‘air moves
out over cold, dry land and its characteristics
are modified; therefore, moisture is Jost and
température is lowered.

Another factor which mnst not be oKerlookgd
in determining how an air msss is being’ changed
or modified is the “age” of that body of air

mass which has recently moved from the source

at which one will strike, However,; forecasting after legving the so:)%e. For example, an air

are favorable for tornado forma‘ion in specified
areas,

i 4

-

AIR MASSES

* An air mass is defined as any huge body

of air -whose physical properties (temperature * -
* SOURCE REGION .

and humidity) are horizontally uniform. An
understanding, of the characteristics of an air
mess is essential to any study of weathier
phenomena in the temperate regions. The weather
in these regions is.a direct result of the
continuous alternation of the influences of warm
and cold air masses, Warm air masses
predominate in the summer, and cold air masses
predominate in the winter, However, both cold
and warm air, alternately, may prevail almost
anywhere in the temperate zone at any season,
The basic characteristics of any air mass are

"temperature and humidity, These properties are

relatively uniform throughout the extent of the
air masses, and iy i8 by measureraent of these
properties that the various types of ‘air masses
are determined,

The properties of an air ' mass depend directly
upon the type of surface over which ‘the air is
lying., Thus, a knowledge of the type of surfaces
over which the main bodies of air stagnate in
the world circulation system is the basis of an
understanding of air mass characteristics.
These surfaces of origin are called source
regions, They have a primary influence upon
the characteristics of air masses, The path
over which an air mass travels after expanding
and leaving the source region and the length
of time the air mass.has been away from the
source region (it age) also determine the

* characteristics of an air mass,

Ag an air mass expands and slowly moves
out of its source region to influence other

IToxt Provided by ERI

98

104 "

region will not have had time to become modified
significantly, However, an air body which has
moved to a new region and stagnated for some
time and is now old will have lost maay of its
original characteristics. It will have acquired
many of the characteristics of the surface over
which it now lies.

’

The surface or region over which an air
mass originates is called the source region, It
is in this region that the basic characteristics
of the alr mass are acquired, In order to
fulfill the requirements for a good, source
region, an area must be of uniform surface

-

(either all land or all water), uniform tempera- -

ture, and preferably, an area of high pressure
where air has a tendency to stagnate,

AIR MASS CLASSES

Air masses are classified according to their

. source regions, as follows:

-TEMPERATURE

SYMBOL SOURCE REGION SO[mCéNREGION
A’ Arctic Coldest
P Polar Cold
T Tropical . Warm
E Equatorial " Warmest

Air masses are also classified accofdlngto
the surface (water or land) over which they lie
as follows:

SYMBOL SURFACE MOISTURE CONTENT
m Maritime High .
¢ Low

Continental
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These symbols are combmed to describe air
masses as follows:

SYMBOL SOURSE

AND SURFACE AND MOISTURE
cA  Continental Coldest, dry
arctic
cP Continental - Cold, dry
' polar °
mP Maritime Cold, moist
*polar
mT Maritime Warm, moist
tropieal .
cT Continental . Warm, dry
tropical , ) ‘
E Equatorial Warmest, moist

Air masses are further classified accoyding
to their thermodynamic characteristics; that’
is, according to whether it is cold or warm
in comparison to the surface over which it
it passing as follows: -

Colder than the surface
Warmer than the surface

k Cold

w Warm
EXAMPLE: mPw maritime polar air warmer
sthanthe surface it is passing over,

It should be nofed that, due to the predomi-
nance of land masses or ice fields in the Arctic,
mA (maritime arctic) would be a rare type,
In like manner, E (equatorial air) i8 found
exclusively over the ocean surface in the vicinity
of the Equator and is designated neither c¢ nor
m Yut simply E,

. CLOUDS -
\

Varying weather conditions are intimately
aseociated with different typés of clouds and
cloud formations, For this reason, it i8 highly
important for the A{f ControIman to be fam!liax

-----

cloud classifications, -

.

The international classification of clouds was
established to provide a common nomenclature

throughout the world for specific cumuliform.

and stratifdfim clouds. The names adopted are
based upon the appearance of the clouds,

TEMPERATURE *

.

10%

Observations haye _shown that clouds are
generally encountered ‘over a range of altitude
varying from sea level to 25,000, feet in the
polar regions, 45,000 feet in the middle latitudes,

and 60,000 feet in the tropics. By convention, -

the part of the atmosphere in which clouds are
usually present has been vertically divided into
three levels—high, middle, and low; Each level
is defined by a range of levels at which clouds
of certain genera (classification) occur most
frequently as follows: .

High Clouds .

1. Cirrus (Ci) .
2,' Cirrocumulus (Cc)
3. Cirrostratus (Cs)

The lower l‘ev%l of high clouds is 16,500 feet
above the ground, )

‘ Mid&le Clouds

1. Altocumulus (Ac)
2, Altrostratus (As)
3 Nimbostratus (Ns)

’
-

The base of middle clouds may range from

6,500 feet to 23,000 féet above the ground,

Low Clouds

1. Stratocumulus (Sc)
2, Stratus (St)

The bases of the low clouds may range from

near the surface to 6,500 feet above the ground,
In addition to the preceding classifications,
cumilus and cumulonimbug clouds usually have
bases in the lower level, but their tops often
reach into the middle and high levels,
Figure 6-5 is a view of the cloud classifica=
tions being shown at -their average heights,

-

CLOUD GEN'E’RA

Although clouds are continuously in the
process of development and dissipation, they
nevertheless have many distinctive features,
Having outlined the classifications and average
level of occurrence, it is now necessary to study
cloud recognition features and the weather

“ e e, B880cHated with each,_as well, as their appearance

and how they affect aviation, ;
Cirrus Clouds

These clouds ar¢ fibrous and. delicate in
appearance, looking like white wisps against

.
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Figure 6-6,— Cirrus clouds, \

L]

the blue of the sky, They appear in a number o1
forms, occasionally as curls or feathery plumes.
(See fig, 6-6,)

Flying conditions within cirrus clouds are
good, Turbulence is negligible, and the pure
ice crystal composition of. the cirrus clouds
precludes surface icing. Cirrus clouds may
indicate the figst signs of approaching bad
weather, Cirrus wisps, which become more and
more compact and then merge into cirrostratus,
may indicate an approaching warm front (fronts
are discussed later in this chapter),

Cirrocumulus

These clouds appear qike fleecy flakes
or very small white co balls, The ferm
“mackerel sky is given to this family because
the cloud pattern often appears much the same
.as the scales on afish, (See fig. 6-7.)
Cirrocumulus clouds are relatively rare and
appear only in the presence of cirrus or cirro-
stratus clouds,

v 101

- - 103 :

201.43

' )

Cirrocumulus is a cumuliforrﬁ cloud but offers
only light turbulence, Due to its ice crystal
composition no icing occurs on airgraft surfaces,
Vapor tratls can be noticed within these clouds
due tothe high moisture content,

Cirrostratus \

“

Cirrostratus appears as a Wwhite veii‘covering
all or most of the sky, It is a smooth, thin
layer cloud and gives the sky a very milky
appearance, It is' easily recognized by the
halo it produces around the sun or \moon.
(See fig, 6-8,) ~ \

. \

If cirrus clouds precede the cirrostratus and
the cirrostratus lowers, thickens, and merges .
into altrostratus, the approach of a warm front
and bad weather i8 imminent, Y

Icing conditions and turbulence in cirrostratué\
clouds usually offer no hazard to flying. o
' N}

' oA
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Figure 6-8,— Cirrostratus clouds.
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‘Altocumulus

cumulus, but th dual cloud ballg or flakes

' are always larger, thicker, and grayer, The

center of the underside of edch’cloud is dark

due to_the cloud’s thickness, 'These ball-like

masses often appear similar to a herd of sheep

‘ in the sky. Sometimes altocumulus is arranged

« in parallel bands stretching across the sky,
(See fig., 6=9.)

The visibility within this cloud is poor, and
the cloud usually lacks continuity; Turbulence
and icing are light to moderate, The icing,
if present, is usually the clear type (types of

" - alr frame lcing are discussed laten\ o this
chapter),

Altocumulus somJeﬁLmes Iooks like cirro-

= . -
.

’ Altostratus 4
’ Altostratus appears as 2 thick ay or
" blue-gray smooth overcast. It is thicker and

103

Figure 6-9, — Altocumulus clouds,

‘< - N . '. , 1’09‘ . _ .
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less transparent than cirrostratus, which often
lowers and gradually merges with altostratus
of the approaching warm front, The.sun or moon
shines through alicstratus weakly as through
ground glass, (See fig, 6-10,)

This cloud is composed of waterdrops, but
ice crystals may also be present in upper levels,
The icing conditions are light to moderate and
predominantly -form rime ice, Turbulence is
light, The thickness is usually between 1,000 to

5,000 feet, but in'some cases may be somewhat . _

tilcker, Visibility within the cloud averages
between 50 to 200 yards, Precipitation falls
from altostratus in }hve form of light rain or
snow,

Loen
-

Niu;xi;osti‘atus

«

Nimbostratus is a thick, dark, gray cloud,
(See fig, 6-11,) It is ominous and formless in
appearance, Rain, . snow, or other precipitation
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. is actually fam-i from this cloud, whether it
reaches the surface or not, The sun.or moon
disc is not visible through nimbostratus. There
are also ragged scud clouds below the base
of the nimbostratus, Turbulence and icing may
be moderate to, heavy with very poor visibility
within and belo¥ nimbostratus,

Nimbostratus clouds are almost always in

the middle cloud genera, but usually extend into
the lower cloud genera, Low ragged clouds
frequently occur below the nimbostratus layer,
with which they may or may not merg;1

»

Stratocumulus ) ‘

Stratocumulus usually occurs as an extensive
and fafrly level layer marked by thick rolls
and dark rounded masses of cloud. Its cloud
masses are larger, thicker, and darker than
those of altocumuius, They may have either

G . ¥ . hed
s o f v

small or lErge breaks befween the rolis;
however, they may form a continuous layer
without any breaks. (See fig. 6-12,)

The visibility within this type cloud is poor,
Turbulence in stratocumulus clouds is light to
moderate, and the icing conditions_ are moderate
and may form clear ice. The precipitation from
stratocumulus clouds is general showers of
rain or snow,

N

Stratus !

Stratus is a flat, shapeless, rather uniform
layer of clouds which appear dull gray. (See
fig- -13)

Stratus yields precipitation in the form of
drizzle only, Visibility within stratus is very
poor, Only light turbulence and light to modgrate
icing may be present. Visibifity below the.base
of stratus is very poor ii drizzle is oceurring,

..‘
N " ”

+.

Figure 6-10.—Altrostratus clouds, |
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-

Cumulus-

]

Cumulus clouds are dense clouds with
vertical development, Their upper surfaces are
dome-shaped and exhibit rounded pyotuberances,
while their bases are nearly horizontal, Strong

¢ updrafts exist under and within all cumulus

formations, In fact, cumulus clouds are caused

by updrafts, Turbulence and icing conditions

.. . . . ' 201,49
Figure 6-11, — Nimhostratus clouds, 201,48 Figure 6-12, — Stratocumulus clouds,
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Figure 618, — Stratus clouds,
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Figure 6'14.

of varying intensities are common within cumulus_

clouds, depending upon the extent of vertical
. development,

Cumulonimbus ' . Ce

Cumulonimbue are cumulus clouds with great
vertionl deveiopment, Tops may extend higher
than 60,000 feet, The top is composed of ice
“crystals and often resembles an a.nvﬂ. (See
fig, 6-14.) .

)
FRONTS AND AS%OCIATED WEATHER

-

A front is defined as a boundary, or line

-

of discontinuity, separating two different alr |

.- /106

112 | ‘ -
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— Cumulus and cumulonimhbus clouds,

~
A
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masses, From the definition, you can see the
close relationship that exists between air masses
and fronts, In fact without the air masses there
would be no fronts, A'front is.a surface, like
a thin elastic sheet. separating two air masses,

. In our discussion of air masses, we learned
that -when air stagnates over certain regions
it acquires properties from the underlying
surface and forms an air mass. In time, these
air masses move out of their source region, Due
to the general circulation of the atmosphere,
terrain, dnd® other factors, the cold air from

- polar reglons tends to move southward while

the warm air from tropical regions tends to
move northward in the Northern H@mlsphere.

/ ' .o L
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Therefore, it is }nevﬁgble that .somewhere in 1 to 50 (1 m!le verfieal.for 50 miles hoylzontal)
the middle latitudes, these air masses meet, and 1 to 300 (1 mile vertical for.
' Upon meeting they do not mix readily, each air  horizontal), For -example, 100 mdiles/from the
mass, tending- to remain intaot: The surface place where the frontal surface rheets the
which separates- the air masses is called a ground, the frontal surface might be gpomewhere
frontal surface, This ftontal surface, or line, between 2,000 feet and 2 miles above the earth’s
is drawn on the surface weather maps, and-its surface, depending on the slope, e slope of
boundary is called a front. (See fig. 6-15) a front is of *. considerable rtance in
) understanding the weather along the front,

As previously stated, a front is indicated ort

a surface map by a line separatjng tyo air COLD FRONTS '* <., ' .
masses, However, this is a picture only of the - .
surface conditions, These air masses also have When cold air invades a region occupied by

vertical extent, (See fig, 6-16,) A cold”alr, ‘mass, warm air, it wedges undecr. the arm air pushing
being héavier, tends to underrun a warm air it upward. The (frontal surfdage in this case is’
mass, Thus, the cold air is below and the warm  calledacold frontal-surface, gnd its intergection
air ig above the surface of discontinuity, The  with the earth’s ‘surface is galled a cold front.”
. slope of a frontal surface is usually between (See fig, 6-17.) « . * - <=/ ‘.

P L

. ‘ \ a N . . 201,62
. Figure 8~16,— The meeting of two different air masses,
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There gre certain weather characteristics and

-,conditions that are associated with the passage
of cold fronts.-In general, the temperature and ,

humidity decrease, the pregsure rises, and in
the Northern Hemisphere the wind shifts
clockwise (usually from southwest to northwest)
with the passage of a cold front, The distribution

. and type of cloudiness and the intensity and

distribution of precipitation depend primarily
on the vertical velocities, stability, and moisture,
n the warm air mass, On the basis of these
factors, cold fronts are classified as slow- and.
fast-moving cold fronts,

WARM AIR/ .\

Figure 6316.~Vertical cross section of f;‘ontal systems (without clouds shown).

COLD Aﬁz'>

" 201.58

- .

With the slow-moving cold front there is
a general upglide of warm air along the entire
frontal surface except for pronounced lfting
along the lower portion of the front, The average
slope of “the front is approximately 1:100 (1 mile
vertical to 100 miles horizontal). The cloud
and precipitation area is extensive and is
characterized by cumulonimbus and nimhostratus
clouds, showers, and thunderstorms at, and

‘immediately to the rear of, the surface front,

This area is followed by a region of rain and

‘njmbostratus clouds merging into a region of
. altostratus clouds and then cirrostratus clouds,

A ’Flgure 6-1:7; — A cold front,
108 -
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which may extend several hundred miles behind
the front, The development of cumulonimbus
clouds, showers, and thunderstorms is largely
dependent on the original instability character-
istics of the warm air mass, Within the cold
air mass there may be some stratified clouds ,
in the rain area, but there are no clouds beyond
. this area unless the cold air mass is unstable,

In the latter case, some cumulus clouds may
develop, This type of front is usually slow-
moving; 15 knots may be consldered average,
(See fig, 6-18(A).)

With the fast-moving cold front, there is
descending motion of the warm air along the
frontal surface at high levels, and the warm air
near the surface is pushed vigorously upward,
This type of front has a slope of 1:40 to 1:80 and
busually moves rapidly; 26 to 80 knots may be
considered as an average speed of movement,
As a result of these factors, there is a
relatively narrow but often violent band of
weather, If the warm air mass is conditionally
unstable ,and moist, cumulonimbus clouds,
showers, and thunderstorms occur just ahead
of and at the surface front, and rapid clearing
occurs behind the front, Frequently altostratus
and altocumulus cloud layers form and drift
ahead of the main cloud bank, The more unstable
the warm air mass, the more violent the weather,
If the warm air is relatively dry, this type
of front may not produce precipitation or clouds,
It is with the fagt-moving cold front that squall
lines are associated, (See fig, 6-18(B).)

The, Air Controlman should note that cold
fronts are indicated in blue penciled lines on
a colored -weather map, When color cannot
be used, triangles are spaced along the line
of the' front with their points indicating the
approximate direction in which the cold front
moves across the earth’s surface,

. R ¢
WARM FRONTS = 4

. If cold air Ys retreating before an advancing
mass of warm air, the warm air slides over
the cold air, 'I'he frontal surface 1in -this
case is called a' warm frontal surface, and
its intersection with the earth’s surface is
called a warm front. (See fig, 6=19,)

The weather assoclated with a warm front
varies as it does with « cold front, depending
on. the degree of stability and moisture of the
warm air mass, (See fig, 6-20.)

A

[y

Certain characteristics and weather condi-
tions are associated with the passage of warm
fronts, In the Northern Hem:sphere the winds
veer from southeast to southwest or west,
but the shift is not as pronounced as with
the cold front, Temperatures are colder ahead
of the front and are warmer after passage ofv
the front, Not being greatly affected by daily
heating and cooling of the earth’s surface, the
dew point is normally more constant than is
the temperature through the4day except with
the passage of a front, Therefore, the dew
point is a good index of frontal passage, The
average slopé of a warm front is 1:150 (1 mlle
vertical to 150 miles horizontal).

A characteristic phenomenon of a typical
warm front is the sequence of cloud formations,
These formations are noticeable in the following
order: cirrus, cirrostratus, altostratus, nimho-
stratus, and stratus, The cirrus clouds may
appear 700 to 1,000 miles ahead of the surface
front followed by cirrostratus about 600 miles
and altostratus about 500 miles ahead of the
surface front, Precipitation in the form of
continuous or intermittent rain, snow, or drizzle
is frequent as much as 300 miles in advance
of the surface front, The precipitation is
associated with nimbhostratus above the frontal
surface and stratus within the cold air, However,
when the warm air is convectively unstable,
showers and thunderstorms may occur in
addition to the steddy precipitation,

Clearing usually occutéafter the passage of
a warm front, but under some conditions drizzle
and fog may occur within fthe warm sector,
Normally, the speed of a warm front is less
than that of cold fronts; an average may be
considered to be about 10 knots,

Warm fronts are indicated. by red penciled
lines on a colored weather map, When color
cannot be used, half circles are spaced along
the line of the front on the map on the proper
side to indicate the approximate direction of the
frontal movement across the surface,

OCCLUDED FRONTS

An occluded front occurs when a cold front
overtakes a warm front, -One of the two fronts
is lifted aloft, and the warm air between
the fronts is shut off from the earth’s surface.
An occluded front is often referred to as an
occlusion, The type of occlusion is determined

109 CL )
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Figure 6-18, — Vertical cross section of a cold front, (A) slow-moving cold front; (B) fast-moving

cold front, .
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by the temperature difference between the cold

air in advance of the warm front and the cold
air behind the cold front, ’

If the air in advance of the warm front is
cofder than the air behind the cold front, the
cold front rides along the warm frontal surface
and the occluded front is referred to ag a
warm-type occlusion, If the cold air ahead of the
warm front i8 warmer that the cold air behind

the cold front, the cold frontal surface underruns .

the warm front and the occluded front is called
a cold-type occlusion (See fig, 6-21.)

The primary difference between a warm-type
and cold~type occlusion is the location of the
associated upper front in relation to the surface
front., In a warm-~type ocdlusion the upper cold
front precedes the surface occluded front by as
much as 200 miles, In the cold-type qcclusion
the upper warm front follows the surface
occluded front by 20 to 50 miles, . ~

Since the occluded front is a combination of
fronts, the resulting weather is that of the-

cold front’s narrow band of violent weather and
the warm front’s widespread area of cloudiness
and precipitation occurring in combination along
the occluded front, The most violent weather
occurs at the tip of occlusion. (The tip is the
point at which the cold front is overtaking.the
warm front,) .

111
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Figure 6-19,— A warm front,

Occluded fronts are indicated by a purple
penciled line on the colored weather map, When
color cannot be used, alternating half circles
and triangles are spaced- along the line of
the front on the map and on the proper side to
indicate the approximate direction of frontal
moyement across the surface,

STATIONARY FRONTS

One of the most annoying characteristice of
a stationary front (a front that shows little or
no apparent movement) is that it may greatly
hamper and delay air operationg by persisting
in.an area for several days,

The weather associated with a stationary
front varies with the stability of the warm air
or the moisture content of the cold air, (See
fig, 6-22,)

If the warm air is unstable, rainfall from
thunderstorms normally exists, If the warm air
is stable, there generally is drizzle, and beyond
the freezing level there are icing conditions,
light snow, or light rain, At very high levels
there are also some ice-type clouds present,

. In the cold air there are generally lowered
ceilings and extensive fog. Icing ¢onditions, if
present, are light, ’
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The width of the weather band with its
precipitation and low ceilings varies from 50 to
200 miles, depending upon the temperature of
the air mass,

Stationary fronts are indicated by an alter-
nating red and blue penciled.line on the colored
weather map, When color cannot be used,
alternating half circles and triangles are spaced
along the line of the front on opposite sides of
the frontal line to indicate very little movement
across the surface,

~
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HUMIDITY

Weather conditior{ depend greatly upon the
amount of water in the air, The watér may
be in any of three forms—gas, liquid, or solid,
As a gas, it is called water vapor, which is
invisible, Solid or liquid wsgter is visible as
precipitation or as clouds, . :

Humidity is a comprehensive concept; there-
fore, there are available many different defini-
tions and many different manners of expressing
humtdity.

e

]
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~
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Figure 6-20,— Vertical cross seciion of a warm front,
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= . Most of the weather that interferes with
the operation of aircraft is directly associated
with water in some form, In this_section, the
characteristics of water vapor and two manners
in which hum!dity is expressed are discussed.

WATER VAPOR CHARACTERISTICS

. Water vapor is a universal constitueni of the
-) coLp A atmosphere, Any given volume of atmosphere
2 at a given temperature can contain only a
certain maximum quantity of water vapor. The
“ maximum amount (by volume) of water vapor
COLD-FRONT OcClysion |- that the air can hold is about 4 percent, If
more and more water vapor is injected into a
given container of dry air kept at a constant
temperature, a point is reached when the water |,
vapor condenses, or becomes liquid, as fog
within the container or as dew on its walls. |,
As more and more water vapor is added, more-
of it condenses; but the total amount of vapor

CO.LDER AlR

in the container remains unchanged, although
the amount of liquid water in the form of fog
or dew increases, The volume of air in the
container is then said te be saturated ‘with
water vapor.

COLD AR COLDER AR

Although the quantity of water vapor in a
saturated volume of atmosphere is independent
of the amount of air present, IT DOES DEPEND
ON .THE TEMPERATURE, The higher the

201,58  temperature, the greater the tendency for
Tigurs 8-2i, — Vertical cross section of cold-  liquid water to turn into vapor. At a higher
and warm-type occlusions. temperature, therefore, more vapor must be

-

, | _
[20000 (- : ;R/ys// 4
. : U //'/ “?hc,?, o y

" WARM AIR S s

COLD AR
~“ALTOSTRATUS ,

201,59

Figure 6-22.— Cross gection c;f a statignary front,
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injected into a given volume before the saturated
state is reached and dew or fog forms, On the
other hand,, cooling a saturated, volume of air.
forces some of the vapor to condense and the
qpantity of vapor in the volume to diminish,

DEFINITIONS OF HUMIDITY

The actual amount of water vapor contained
in the air is usually less than the saturation
amount, The amonunt of water vapor in the air
is expressed in several different manners., Two
methods are described in the following portion
of this gection.

-

A

\ Relative Humidity
, Although the major portion of the atmos-
phere is not satirated, it is desirable to be
able to say how near it is to being saturated,
This relationship- 18 -expressed -as relative—
bhumldity, The relative humidity of a volume
of alr is the ratio (in percent) between the
water vapor actually present and the water
vapor necessary for the saturation at a given
temperature,
~ Assume, for instance, that the temperature
is 25°C, The amount of .water vapor needed
'to saturate a cubic meter of air at this
temperature is 28,056 grams, If observation
indicates only 11,525 grams of vapor in a cubic
meter, the sample volume is half saturated,
or {ts relative humidity is 50 pércent,

Relative humidity shows the degree of
saturation, but it gives no clue as to the actual
amount of water vapor in the air, Thus, other

X ~expressions of humiglty are useful,

Dew Point

Thé dew point is the temperature to which
air must be cooled, at constant pressure and
constant water vapor content, in order for sat-
ration to occur, The dew point is a conservative
and very useful element, When atmospheric

T TR RAR T T IR R R TRTINTRRT R TR A E R R TR T
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increases and decreases in moisture in the
air, and also shows at a glance, under the same
tions; how much cooling of the air might
ssult in condensed moisture,

FOG

[N

Since the Air Controlman’s job is primarily
‘one, of helping pilots by relaying known and

IToxt Provided by ERI

‘and dew point may become coincident:

presasure-stays- constant,—the-dew point-reflects  moderately strong wind tends to ki
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3 ~
anticipated information to them, it is essential
that he have a fundamental knowledge of the
clasges and causes of fog. ‘

Fog may be defined as a cloud on the earth’s
surface. It is a visible condensation in the at=
mosphere of sufficient density to interferq with
visibility, o |

( ?

Fog consists of visible water droplets or
jce particles suspended in the atmosphere, It
differs, from other clouds in that it exists on .
the ground or over the surfaces of bodies of
water, It differs from rain or mist in that its |
water or ice particles are more minute, are
suspended, and do not fall earthward,

FORMATION OF FOG

*

The differential between the devf'point and
the temperature is used in the prediction of fog
formation, The smaller the diffsrence between
the temperature and dew point, the greater the
possibilites of fog formation, Spread is the term
used to define the difference in degrees between
the two. All Air .Controlmen should be alert =
to the possibility of fog formation whenever
the spread decreases to 4 degrees or less,

There are two ways in which the temperature

o

1. The dew point rises until it equals the
temperature, This results from the addftion of
water vapor to the air by evaporation from
water surfaces, wet ground, or precipitation
falling through the air, -

2, The temperature lowers to the dew point
as a result of cooling of the air by contact with
a cold surface underneath, -

[»e
Naturally, other factors influence the forma-
tion of fog, Wind is one, In a calm condition,
fog will form and is generally very shallow,
However, a light wind condition is ideal for fog
formation, as it produces deep layers of fog. A

fog from
forming as it circulates the air rapldly for
fog-producing conditions to exist, “Jtrong wind

will often dissipate fogs already formed, -
Air &lluted with. dust and smoke partic\:‘ies
provides a great quantity of condensatior nuclei,
These nuclei, offering particles of matter
upon which moisture may condense, make fog

* formation much easier and the fog more dense,

Although all fog can reduce the ceiling and

P
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Figure 6-23, — Radiation fog,
s . Ve . .

visibility to near zerq, the most dangerous type Radiation fog, which generally occurs as

of fog 18 one that covers large areas, ground fog, is formed by the cooling of a land
surface on clear nights by radiation of heat to

CLASSES the sky. (See fig, 6~23,) Radiation fog never

. . . - . forms over water, - - )
Fog is divided into two classes: alr mass ’ ‘

fog and frontal fog, Each class is discussed as After sunset, the earth receives nc heat
there are different requirements which govern from the sun, but continues to radiate heat.

_ the formation of each class, The surface begins to cool because of this heat

Alr mass fog occurs within a given air mass  loss, As the earth cools, the layer of air next

- and is formied when the layer of air closeto to the earth’s surface is cooled by conduction,
the earth’s surface 18 cooled by contact withs If the layer of alr next to the surface is
& colder surface.below, sufficlently moist, the conduction process chitis
There are four types of air mass fog, Each the air to the dew point temperature and fog
type gets its name from the particular manner férms. In case of a calm wind, this cooling by
fn which air 18 cooled to the dew point or conduction affects only a very shalloy layer of /
saturated to condensation, The four types ar air, In this case, the fog tends to be very thin,
 ~ radiation fog, advection fog, upslope fog, and Wind from three to five knots provides enough
! steam fog, mixing so that ihe fog will be fairly deep, If

Q
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the wind is too sé\t‘ong, it causes 80 much mixing
that fog .does . not, form, Radiation fog usually

. forms at night and generally dissipates before

midmorning. The best condition for radiation fog
{8 a clear cool night, light wind, and high
bumidity. o ’ '

N

Advection fog is the name given to fog

_produced-by air insmotion or fog formed in one
place and transported to another, This type of

fog is formed when air\is-transported over a’
land or water surface colder than the air mags
passing over it, (See fig, 6-24.) Cooling from
below takes place and gradually buil

layer of fog, . ' é g‘. '

Advection fog forms jn.roéions where marked
temperature contrasts exist within a short

— 116
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‘ Figure 6-24, — Advection fog. - .
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distance of each other, and only wheén the wind
blows toward the cold region, Areas of marked
temperature contrast are usually found along the
coastlines, places where snow-covered ground
ig .adjacent to bare ground, and at sea where
cold and warm water currents are adjacent,

. Ly

Due to the fact: ihat advection fog covers
larger ‘areas than the-other types, it is generally
considered the most dangerous type.

Upslope fog forms when air is forced to
af‘;:;end a gradual slope, As the air rises up the
8 ’
causing the air to expand and cool. If the air
cools to a temperature equal.to the dew point
temperatiurs, fog will form, Upslope fog forms
in very deep layers and requires consideravle”

v

the atmospheric pressure decreases ' '
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Figﬁre 6-25, — Upslope fog, -
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time to dissipate, The most common fog of this
type ‘is called Cheyenne fog and is caused by the
westward flow of air from the Missouri valley,
which produces fog on the eastern slope of tic
Rocky Mountains, (See fig. 6~25.)

. Stoam fog, someiimes referred to as sea

~unlike other air mase fogs which are formed by
oooling of the air temperature to the dew point
"“temperature, thie type is caused by saturation
© of the ~air through 6évaporation of water, It
occurs ¥isa oold uir moves over warm water,
Evaporation from the surface of the warm water

easily saturates the cold air, causing the fog

to form, This type of fog is most common in

the northern latitudes, Marsh or swamp mist

f= 2 familiar example of steam fog. This type

. of fog generally forms in the fall of the year

- - only, (See fig, 6~26,) .

Frental fog is another hazard which must
be added {o the list of weather troubles
agsociated with fronts, Frontal fog forms under
the frontal surface in the cold air mass, Frontal

et “ .

l' .
s 'x,"/f:-\;"o,*

.. smoxe, occurs within. air masses., However,

fog is divided into two classes: warm
and cold front fog, ’
e . .
The warm front fog is much more extensive
than the cold front type and is a definite hazard
to flight operations, It is caused by rain falling
from warm air into the cold air beneath the
front 2nd is anticipated by .a_rise in the dew
point to or very near to the freeair temperature,
(See fig, 6~27.)

front fog

. Since the precipitation band accompanying a
warm front is quite wide and the movement of
the front is slow, this warm fron y cover
an extensive area for considerable time, After
the passage of a warm front, an advection type
fog frequently occurs in the warm air if the
surface i8 much colder than, the air that is
moving in, Strictly speaking, this 18 not a
frontal type fog, but is formed within the ait
mass {tself by advection cooling,

Warm 4ront fog is particularly prevalent’
along the eastern seaboard of the United States,
where the cold waters offshore.and the general
upslope of the terrain are contributing factors
toward this fog formation, )

Cold front fog is comparatively rare because
cold fronts move so rapidly and have associated
with them such narrow bands of precipitation
and high wind speeds _that fog conditions
dissipate or do not deveicp. On some infrequent
occasions, fog does form in the cold air mass
Just behind the cold front, (See fig, 6-27,) When
this happens, the fog dissipates rapidly due to
the fast movement of the front over the surface
of the earth. ’ ) v

K

AIRFRAME ICING N

Another weather . hazaid (to ng is air-
frame icing, The Air Contro 0 has exact
knowledge of when and how forms on

aircraft is able to lend invaluable assistance to
pilots at one time or another,

Formation of ice on an airoraft reduces lift
and thrust by adding weight {0 the structure
and changing the airfoil shape of wings, tail,
and propeller(s), There are three types of -
airframe ice: rime, clear (glaze). and frost,
Icing conditions encountered in flight will be a
combinafion’ of rime and clear ice types with
the characteristics of one or the other being

%
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dominant, Frost forms on aircraft while on the
ground. An everyday comparison between rime
ice and clear ice may be found in a home
refrigerator, The ice that forms in the ice tray
is an example of clear ice, It is very hard
and glassy, and can be broken loose only with
difficulty. Rime ice is the ice that forms on the
refrigerator’s coils. It is white and granular,
and can be easily broken off, There are only
two fundamental conditions necessary for the
formation of ice on afrcraft in flight. The
aircraft must be flying through visible water
in the form of rain, drizzle, or cloud droplets;
and -at the time the water droplets strike the

evaporation, freezes from the inside out forming
a clear, dense, strong layer of ice attached
to the wing or other surfaces upon which it is
freezing,

Some of the conditions which _produce a

Haquid film of water on aircraft favorable to the
formation of clear ice are as follows:

1, Large water droplets such as found in
cumuliform clou{is.

- 2, Large number of cloud droplets (dense
clouds).

-

aircraft, their temperature, and the temperature
of the surface of the aircraft, must be 32°F
or colder. The heaviest airframe icing will
generally occur within the temperature range
of 0°C to -10°C (32°F to 15°F) provided
moisture is available, i

CLEAR ICE TR

Clear ice, sometimes referred to as glaze
ice, is -considered to be the most serious’ of
-the three types. It is clear, dense, and solid,
adhering firmly to structures upon which it
forms, (See fig, 6-28,) If the water droplets
strike an aircraft in such rapid succession that

none 'has a chance to freeze before the next

strikes in the same place, the leading edges of
the aircraft structures are kept covered by a
film of liquid wate:, This film of water, cooled
by contact with the colder air and by partial

b
i

i
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These first -two conditions are most com~
monly found in gnstable air,

3. Temperature\ just slightly below freezing,

4: An unstable or eonditionally unstable air
mass,

6. Rain or freeﬁzing ra!n.‘
RIME ICE

" Rime ice is.a granular, whitish, opaque,
rough deposit of ice formed from tiny super-
cooled water drops found in stratiform clouds
of stable air, (See fig. 6~29,) Rime ice usually
occurs at a lower temperature than does clear
ice, -

Unlike clear ice, rime is formed as each
supercooled water droplet that strikes the
airfoil freezee completely before another strikes
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Figure 8-28, — Clear ice on an airfoil, / .
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in the same‘plaée. The resulting lce>deposlt is
ir the form of tiny pellets frozen together in
a mass. - . -t

-

conditions which tavor formation of rime
ice are as follows: . i -

= -

1, Very 8&mall droplets such as found ln
stratiform clouds. . ~

2, A relatively small number of water drop-
lets found in clouds that are not dense.

3, Temperatures far below freezing.

ally

Other parts of the aircraft susceptible to
icing which will decrease its flight gapabilities
are the propeller, pitot tuhe, and carburetor.
Propeller ice reduces the power of the alxcraft;
pitot tube ice causes malfunction of the air
speed indicator; and carburetor ice gives the
effect of slowly closing the throttle. It occurs
under a wide range of temperatures and can
result in complete engine failure. Carburétor
ice forms during vaporization of fuel combined
with the expansion of air as it passes through
the carburetor, Temperature drop in the
carburetor can be as much as 40°C, but is
ugually 20°C or less, The temperature at which

-« g

stable,
" 8§, Drizzle, , .

FROST t -

Frost is a.light, whifish, feathery crystalline
struciure, snowlike in character, It jorms a
dangerous coating on an aircraft surface which
adds drag and alters the aerodynamic charac-
teristics of an aircraft. Frost occurs when the
temperatures - of the surfaces of the aircraft
are below freezing at the iiime condensation
takes place. This icing condition usually forms
on ajrcraft on the ground., It can also form on
airborne aircraft if the aircraft very quickly
flies from a region' where the temperature
is well below freezing to a region where the
temperature i8 considerably higher and iis air
is verv moiat, ‘

B

SRR D A Y
N

. The vertical

“Figure 6=29, — Rime ice on an airfoil,
.120 : .
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carburetor icing will form depends upon many
factors such as relative humidity, type of gas
and its ingredients, and the type of carburetors,

WINDS
P
In general, a reference to wind means
air in natural horizontal'motion ‘relative to the
gurface of the earth, Actually, wind has many

_components of direction. It may be directed

vertically upward or downward, or horizontally,
components are difficult to
measure. Thus we deal only with the horizontal
components — the horjzontal direction and speed,
In.meteorology, reference is generally made
to the vertical component of the wind as
turbulence, updrafts, or downdrafts, -

The cause of windflow is the variation in
pressure, Which in turn results from a variation

yrsst 177
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in temperature caused by the global circulation

of air which maintains a balance of heat on the
earth, Since the earth heats unequally, the heat
is carried away from a hotter area to a cooler
one as a result of the operation of physical
laws, | . o~ R

At timss confusion srises from the meaning
of wind Girection.” Wind direction is always the
direction FROM which the wind is blowing,
Windspeed is usually measured and-expressed
in knots. ) .

by water droplets, This would be associated
with cumulus clouds or middle clouds.

RAINBOWS

The rainbow is a’circular arc seen opposite
the sun, usually exhibiting all the primary.
colors, with réd on the outside, It is caused by
diffraction, refraction, and reflection of light
within raindrops, -

-

FOGBOWS .
A f

~ PHOTOMETEORS

Photometeors are luminous phenomenon pro-
duced by the reflection, refraction, diffraction
or interference of. light from the suu or moon.
They constitute such phenomena as solar and
lunar halos, solar and lunar coronss, rainbows,
and fogbows, Photometeors are not active
elements; that is, they generally do not cause
adverse weather, However, they are related to
olouds which are {ndicative of what weather to

expect.
HALOS
A halo {8 a luminous ring around the sun or

moon, When it appears around the sun, it is a

solar halo; when it forms around the moon, it
is a*lunar halo. It usually appears’whitish; but
it may show the spesiral colors. Halos are
formed by REFRACTION of light as it passes
through ice crystals, This means that halos are
almost exclusively “associated with cirriform

clouds, Refraction of light means that the lght’

passes through prisms; that is, ice crystals

which aot as prisms,

CORONAS

A corona is a luminous ring surrounding the
sun (solar) or moon (lunar) and is formed by
DIFFRACTION of light by water droplets, It.
may vary greatly .in size, but is usually smaller
than a halo.” All the spectral colors may be
visible,, Sometimes the spectral colors or
portions of them are repeated several times
and are somewhat irregularly distributed, It

‘is difficult to distinguish between , coronas
"and halos, The main feature may be sizs, as

previously mentioned and the colors appear
brighter, which is a result of light diffraction

opposite the sun in fog. Its outer margin has
a reddish tinge; its , inner margin has a
bluish tinge., The middle of the band is white.

- An addifional bow, with the colors reversed,

sometimes appears ingide the first,

¥

ELECTROMETEORS

Electrometeors are a visible or audible
manifestation of the atmospheric electricity,

The more important electrometeors include. ,

thunderstorms, lightning, and aurora, (Because
of its effect on aviation, the thiMMersterm is
discussed as 8 separate entity later in this
Ohapter') 1 ‘ s T e

LIGHTNING

Lightning” is a flash of light from a sudden
electrical discharge which takes place from or
inside a cloud or from high structures on the
ground or from wmountains, Four main types of
lightning can be distinguished as follows: ’

1. Cloud to ground lightnifig (CG). Lightning -

occurring between the cloud and the ground,

2. Cloud discharge (IC). Lightning which
takes place within the thunder cloud, .

_ 3. Cloud to cloud discharge (CC)., Streaks
of lightning reaching from one cloud to another,

4, Air discharge (CA). Streaks of lightning
which pass from a’cloud to the air but do not
strike the ground,

AUROCRA

. Aurora is a luminous phenomenon Which
‘appears in the high atmosphere in the form

. _ 1z
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of arcs, bands,‘draperies, or curiains. This
phenomenon is usually white but may have
colors., The lower edges of the arcs or curtains

are usually well defined while.the upper edges -

are not. Polar aurorae are due to electrically.
charged particles, ejected from the sun, acting
on the rarified gases of the higher atmosphere.
The particles are channeled by the earth’s

magnetic field; therefore, aurorae are -mainly

observed near the magnetic poles.

LITHOMETEORS

ST R

~ products of combustion,

s

Lithometeors comprise a class of atmos-

v pheric phenomnena, among which dry haze and

smoke are the most common examples. In
contrast to a hydrometeor, which consists
largely of water, a lithometeor is composed of
solid dust or sand particles, or the ashy

G,

HAZE

. Haze is suspended dust or salt particles so i

small that they cannot be individually felt or
seen by the unaided eye. They reduce vistbility
and lend a characteristic opalescent appearance
to the air. Haze resembles a uniform veil over
the landscape that subdues its colors, This veil
has a bluish tinge when Viewed against a dark
background and a dirty yellow or orange tinge
when viewed against a bright background. -

SMOKE

Smoke is fine ash particles suspended in the
atmosphere, When smoke is present, the disc
of the sun at sunrise and sunset appears very
red and during the daytime has an orange tinge.
Smoke at a distance, such as from forest fires,
usually has a light grayish or bluish color ant
is evenly distributed in the upper air.

[

DUST

L]

Dust is finely divided solid matter, uniformly
distributed in the air, It imparts a tannish or
grayish hue to distant objects. The sun’s disc
is pale and colorless or has a yellow tinge at
all perjods of the day. ’ ) .

SAND

-

Fine particles of sand picked up from the
surface by the wind and blown about in clouds

“

~ “
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or sheets constitute a troublesome lithometeor
in some regions.

HYDROMETEORS

Hydrometecrs are composed primarily of
water in either liquid or solid state, Hydro-
meteors comprise all forms of precipitation,
such as rain, drizzle, snow, and hail, and such
elements as clouds and fogs. -

PRECIPITATION

"Precipitation includes all forms of moigture
that fall to the earth’s surface, such as rain,
snow, hajl, drizzle, etc. Dew and frost are
not forms of precipitation, although they are
hydrometeors, Frccipitatioh. is Tlassified ac-
cording to(its form (liquid, freezing, and solid),
size, and rate of fall,

Rain .

Precipitation which reaches the earth’s
sirface as large water, droplets is classified
as rain. If the droplets freeze on contact with
the ground or other objects, the precipitation
is classified as freezing rain.

-

Drizzle -

Drizzle consists of very small end uniformly
dispersed droplets that may appear to float
while following air currents. Sometimes drizzle
is referred to as mist, Unlike fog droplets,
drizzle falls to the ground. However, the rate
of fall is very slow. The slow rate of fall and
the small 3izc of the droplets distinguish
drizzle from rain. When the droplets freeze on
contact with the ground or other objects, they
are called freezing drizzle, Drizzle always
restricts visibility.

Snow

Snow consists of white or translucent ice
crystals, In fheir pure form the ice crystals
are highly complex, hexagonally branched forms.
However, most snow falls as parts of ice
crystals, as individual crystals, or more

-commonly as clugters and combinations of these,

Snow occurs in meteorological conditions similar
to those in which rain occurs, except that with
snow the initial temperatures must be at or
below freezing. :

Toxt Provided by ERI
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- Ice Pellets
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Snow Pellets (Soft Hail)

Sometimes called soft hail, snow pellets
are white, opaque, round (or occasionally
conical) kernels of snowlike consistency, 0,08
to 0.2 inch in diameter, They are crisp and
easily compressible, They may rebound or burst
when striking hard surfaces. They occur almost
exclusively in showers,

Snow Grains

Sometimes called granular snow, snow grains
take the form of minute, branched, star-like
snowflakes, or of very fine simple crystals,

. hﬂ

Ice pellets are composed of frozen raindrops
or drizzle, or largely melted and refrozen
snowflakes that rebound when striking hard
surfaces. Their fall may be continuous, inter-
mittent, or showery,

Hail Coe .

Ice balls or stones, ranging in diameter
from that of a medium-size raindrop to af inch
or more, are referred to as hail. They may
fall detached or frozen together into irregular,
lumpy masses, They are composed either of
clear ice or of alternating clear and opaque
snowflake laysrs, Hail forms in cumulonimbus
clouds and is associated with thundershower
activity. Surface témperatures are usually above
freezing when hail occurs, Determination of size
is based on the diameter, in inches, of normally
shaped hailstones,

THUNDERSTORMS

Intensive research is underway hy various
government agencies for the purpose of providing
the air traffic control system with the capability
to locate, identify, and measure the intensity
of turbulence assocfated with severe weather
which accompanies thunderstorms. Radar is a
vaiusble tool in this research, and much has

been discovered., Although this capability does .

not yet completely exist, controllers must- still
advise pilots of known weather conditions that
should be avoided,

" No firm rules can be given as such to
avoid thunderstorm cells by a certain number

of miles. Controllers must exercise good
judgment based on knowledge vwof thunderstorm
characteristics to adequately advise and assist
pilots in the accomplishment of safe flight.

- o

FORMATION

The thunderstorm represents a violent and
spectacular atmospheric phenomenon, The
thunderstorm is usually accompanied by lightning,
thunder, heavy rain, gusty surface wind, and
frequently by hail. A -certain combination of.
atmospheric conditions is necessary. .for the
formation of a thunderstorm. These factors are
conditionally unstable air of relatively high
humidity and some type of lifting action.

~

Before the air actually becomes unstable, it~

must be lifted to a point where it i3 warmer
than the. surrounding air. When this condition
is brought about, the relatively warmer air
continues to rise freely yntil, at some point
aloft, its temperature has cooled to the
temperature of the surrounding air. In order
to bring the warm surface air to a point where
it will continue to rise freely, some type of
external lifting action must be Yntroduced, Many
conditions satisfy this requirement, For example,
an air mass may be lifted by heating, terrain,
and fronts or convergence, )

STRUCTURE B

The fundamental structural element of the
thunderstorm is the unit of convcctive circula-
tion known as a convective cell. A mature
thunderstorm contains several of these celils,
which vary in diameter from 1 to 6 miles, By
radar analysis and measurement of drafts, it
has been determined that, generally, each cell
is independent of surrcunding cells of the
same storm. Each cell ‘progresses through a
cycle which lasts from 1 to 8 hours. Inthe
initial stage (cumulus develdpment), the cloud
consists of a single cell; but as the development
progresses, new cells form and older cells
dissipate, . - - .

The life cycle of the ‘thunderstorm cell
consists of three distinct stages; they are the
cumulus stage, the mature stage, and the
dissipating or anvil stage. (See fig, 6-~30,)

Cumulus Stage
Although m'ost cumulus clouds do not

become thunderstorms, the initial stage of a
thunderstorm is always a cumulus cloud. The

-
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chief distinguishiny feature of this cumulus or
building stage is -an updraft, which prevalls
throughout the entire cell., Such updrafts vary
from a few feet per second to as much as 100
feet per second in mature cells, .

Mature Stage

The beginning of surface rain, with adjucent
updrafts and downdrafts, initiates the mature
stage, By this time the apex of the average cell
has attained a height of 25,000 feet oxr more,
As the raindrops begin to fall, the frictional

4

ERIC

iText Provided by enic [

I

MATURE
STAGE

ANVIL- OR
DISSIPATING STAGE

201,67 - - -
Figure- 6-30,— Life cycle of a thunderstorm cell, ‘

[2

drag between the raindrops &nd the surrounding
air causes the air to begin a downward motion,
The descending saturated air soon reaches a
level where it is colder than its environment;
consequently, its rate of downward motion is
accelerated, This is a downdraft,
Dissipating (Anvil) Stage :

Throughout the life spari of the mature
cell, more and more air aloft is being dragged
down by the falling raindrops, COnsequqntly,
the- downdraft spreads out to take the place

124
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of the dissipating updraft As this process

progresses, the entire lower poxtion of the cell .
becomes an area of downdraft, Since this is an"

unbalanced situation, and since the descending
motion in the downdraft effects a drying
progess, the entire structure begins to dissipate,
The high winds aloft have now carried the
upper section of the cloud into the anvil form,

indicating that gradual dissipation is overtakirg

the storm cell,
THUNDERSTORM WEATHER

Rain

Turbulence

Data obtained by research indicates that the
frequency and severity of turbulence enceunters
decrease slowly with distance from the storm
cores, Moderate to severe turbulence may be
encountered up to 20 miles from the center of
severe storms at any altitude and up to 10
miies from the centers of less severe storms,
Severe turbulence is often found in the anvil
cloud 15 to 20 miles downwind from the severe
storm cores, The storm cloud is only the visible
portion of a turbulent system whose updrafts
and downdrafts often extend outside of the storm_

Liquid water in a storm may be ascending
if encountered in a strong updraft; it may
be suspended, seemingly without motion, yet
in extremely heavy concentration; or it may
be falling to the ground, Rain, as normally
measured by surface instruments, is associated
with the downdraft., This does not preclude the
possibility of a pilot enteriiig a cloud and being
swamped, 80 to speak, even though rain has not
been observed from surface positions, Rain is
found in almost every case of penetration below
the freezing level. In instances in which no
rain i8 encountered, the storm probably has
not developed into the mature stage.,

Hail =
Hail is a possibility in any thunderstorm, and

the presence of damaging hail should always be
considered with moderate or severe storms.

proper, Very little evidence exists thst maximum
turbulgnce occurs at the middle heights of a
storm, The same turbulence considerations which
apply ‘9’ flight at ‘high altitudes near storms
apply~to low altitudes as well, No useful
correlation exists between the external visual
appearance of thunderstorms and the turbulence
and hail within them,

Surface Wind
W

A significant hazard associated with thunder-
storm activity is the rapid change in surface
wind direction and speed immediately prior
to storm passage,
surface accompanying a thunderstorm passage
are the result of the horizontal spreading out
of downdraft currents from within the storm
a8 these currents approach the surface of the
earth,

i

The strong winds at the




CHAPTER 7
AVIATION WEATHER REPORTS

AND ADVISORIES

AVIATION WRATHER SERVICE

“

up to 30 days in the future. Other facilities

may interpret NMC products without having to

The National Weather Service (NWS), located perform identical tasks in preparing detailed

in washington, D,C., is the agency responsible—forecastsfor-their-areass

for tion’s aviation weather service, It is
ths p ary organization for providing weather
service to pilots. To prepare, collect, and trafis-
mit the thousands of observations and forecasts
now available to pilots would require an organi-
zation many times the .size of the National
Weather Service. Therefore, the National Weather
Service obtains the cooperation of other govern~
ment agencies, private individuals, and organiza~
tions to satisfy the overwhelmlng aviation weather
service requirements,

_ The FAA is considered tss principal distri-
bution agency for weather information to aviation
interests through its vast communications sys-
tems and pilot weather briefing service.

" The military weather services cooperate ex-
tensively with the NWS at all Ievels by the
exchange of weather information. However, the
military weather services concentrate their
efforts toward satisfying military requirements
and directly serve military interests,

ANALYSES AND FORE-
CASTING CENTERS

Some of the analyses and forecast centers
of the National Weather Service directly sup-
port aviation, While otheys provide general or
special services. The fdllowing centers are
those which directly suppor} the aviation weather
service,

National Meteorologioal

Center (NMC)
o

This centor is the hub of the nation’s weather

information processing function. It receives

weather information from all over the Northern

Hemisphere and provides analyses and fore-

cssts to other weather fwinties for periods of

o AL e e -
s,

o © e i ;'26 - ) ,

National Weather Service
Forecast Office (WSFO)

WSFOs have areas of forecast responsibil~
ity which roughly correspond with areas of re-
sponsibility of the FAA Air Route Traffic Con=-
trol Centers (ARTCCs). These oifices prepare
and distribute aviation terminal and area fore-
casts with the assistance of guidance material”

‘from the National Meteorological Center.

Weather Service Office (WSO)

The WSO is the National Weather Service’s
main link’ between the aviation interest and the
processing centers such as NMC and the WSFOs,
The weatherman in a WSO is an observer-
briefer. ‘He depends mostly on material received
from the larger centers, but must do some analy-
ses and forecasting =1=c, The WSO isresponsible
for the information given to pilots and other
aviation intérests.

Special Processing Centers

NATIONAL SEVERE STORMS FORECAST
CENTER (NSSFC).— This facility, located in
Kansas City, Mo,, issues warnings of severe
thunderstorms and their accompanying hazards
including tornadoes, funnel clouds aloft, hail at.
the surface, areas of extreme turbulence, and
surface wind gusts of more than 50 knots,

THE -NATIONAL HURRICANE CENTER.—
This facility is located in Miami, Fla. All ef-
forts concerning tropical storms or hurricunes
which may affect the southern and eastern Unite
States(U.S,) are supervised and coordmgted“’i
this center. The Weather Service Of.fice in San

-

-
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Frmclsco serves as the hurrlcane center for
tropical storms of all intensities in the Pacific
Ocean along the west coast of the U,S, A cor-
responding service for trOpicpl storms and ty~
phoons in the central and western Pacific is
provided through joint efforts of the National
Weather Service and military weather services,

HIGH ALTITUDE FORECAST CENTERS,— °

Thess centers provide forecasts of temperature,
wind, and significant en route weather for high
altitude vperations,

THE NATIONAL ENVIRONMENTAL SATEL~

Pilot Ba.lloon Observations (PIBALS)

PIBALS supplement the rawinsonde obser-
vations, It is a balloon sent aloft and tracked
visually to determine wind information.

 Pilot Report&(PIREPs)

These observations come directly from, the
pilot and are often relayed through the Air Con=~
trolman to the weather service personnel. Much
of the time, PIREPs are the only sources of
information  relating to conditions such 8 tur~
bulence. icing, and cloud tops. ,

/.

———LITE SERVICE (NESS), — NESSDrepares analy 668

for distribution. The analyses are based on pic-
tures of cloud coverage of large areas taken by
the cameras of the weather satellites orbiting
the earth,
- TYPES OF WEATHER

OBSERVATIONS .

The term ‘‘observation’ is used to cover
both measured and estimated existing values of’
weather elements, Observations are made at
the ground {surface), from the ground, and aloft.

Surface Observations -

Surface observations are the most -readily '

. obtained, They are made by National Weather
Service personnel, military weather services
personnel, and FAA Flight Service Speclalists.
Surface observations from Navy and commer-~
cial ships at sea further add to the weather
picture. Automatic observing stations (AMOS),
which automatically record wind, ceiling and
precipitation information, etc., are being added
‘to the network of surface observation sites,

Radar Observations

Radar observationa a.fford a continuous pres-
entation of significant cloud and precipltation
patterns. Thess are made by the National Weather
Service and military personnel at many locations.
Rawinsonde Observations

19‘-“.,‘
.. These observations aré obtained”by sengling
% balloon aloft with minla):ure weathdr observing
- equipment and radio gexry They furnish infor-
mation on temperaturs, "humidity, pressure, and
winds often to heights above 100,000 feet.

-/

The Alr Force and Navy m scheduled
flights along fixed routes over relatively inac~
cessible land and water . areas’ with trained
wgather personnel aboard to m weather ob=
servations, / b

Aerial Weathe: v
Reconnaissance Flights

C/
Satellite Observations

at altitudes above
hs, of cloud patterns

Satellites orbiting the e
400 miles furnish photogr
over a large area.

it .
WEATHER COMMUNI-
CATIONS SYSTEMS

Weather lnforma%n is extremely perishable
because of its chajgeable nature, The distrib-
uting function is a’very large one, including the
collection and digsemination of observed data
and ‘the delivery’of products of the analyses and
forecasting. ceq((ers. Existing methods for col-
lection and distribution of weather information

over long distances are teletype circuits and -

facsimile networks, Weather information.may
be transmitted by landline, which is a fixed wire
circuit fro}n station to station or from a control
station a group of stations, or by radio.
Radio 18 used to transmit and receive informa-
tion where the use of landline is impracticable

or i f)osslble. Radio is the means by which

r information i8 transmitted to ships and
as land stations,

wea
over

Teletype Circuits
The teletype circuits used for distribution of

/aviation weather ﬂhxormaﬁon are service A, C,

f’ss

v,ail -

1
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and O, operated by the FAA and military fele=
type networks. . .

SERVICE A,—The primary purpose of this

system is collecting and disseminating aviation

weathef reports and NOTAMS, -

SERVICE C.—The primery purpose of this
network is collecting and disseminating domes~
tic synoptic weather information,

4
SERVICE O.~— The Service O system is used
primarily for collecting and disseminating in-
ternational weather information.,

necessary for complete weather service) is
much more than i8 actually utilized by the Air
Controlman in the performance of routine tasks,
Therefore, weather service personnel digest
all the weather information and supply the Air
Controlman with the needed meteorological in-
formation,

This weather information is distributed lo-
cally by various methods including TelAntograph
(a remote mechanical writing device), interphone,
and closed circuit television,

HOURLY AVIATION WEATHER

IToxt Provided by ERI

- ERIC

. Facsingile Networks

~MILITARY NETWORKS,—CONUS Meteorc~
logical Teletype System (COMET) is an Air
Force network used to collect military aviation
waather observaiious and pilot reports in the
contiguous U.S. and to provide rapid distribu-

" tion of this information to military users.

The Navy has established Fleet Weather
Centrals which collect weather observationsfrom
ships at sea and other Navy weather facilities
through the worldwide U.S. Naval Communications
System. Navy-originated weainer reports may
be entered on the FAA weather circuits, COMET,
or~ transmitted via naval communications de=

pending upon their origin, content, and purpose,

] 4
”»
-
’

Facsimile networks are used to distribute
analyses and forecasts in ‘graphic form. Spe-
cial depictions of other types, such as photo-
graphs, also can be made through this distribu-
tion method. There are four such networks
presently; two operated by the National Weather
Service and one each by the Navy and Air
Force. This method may be considered pref-
erable to the teletype; however, present fac-
simile networks are incapable of handling the

. volume of aviation weather required.

Local Distribution '

T = -

¥

REPORTS -
Weather information received from weather
service personnel will consist of numerals,
symbols, and coniractions as used on Teletype=-
writer networks to describe a large amount of
weather information in_a small space. The Air
Controlman must be ehle to decode this infor-
mation for transmission to pilots via radio
telephone., - .
The following section discusses the hourly
aviation weather report and gives an explana-
tion of encoding and decoding the symbols used.
This explanation is limited to a brief coverage
intended to provide the Air Controlman with a
working knowledgé of aviation weather reports.

CONTENT AND FORMAT OF THE
HOURLY AVIATION WEATHER REPORT

Figure 7-1 is an example of an hourly avia~
tion weather report as it would be received on
Service A or the Air Forcé COMET network
with minor variations,

Location Identifiers K

Three-letter location identifiers identify the
station sending the report. All location identi-
fiers are contained in the FAA publication Loca=
tion Identifiers 7360 J; Series.

-

Air Controlmen are concerned mostly with Types of Reports

weather conditions in the immediate vicinity,,

and within 50 miles, of the alrport, Weather -

forecasts are used regularly for planning pur-
poses, such as selection of runway, etc. How=
ever, air traffic controllers are more concerned
with conditions at the present and within the
next hour. . L.

Obtiously, the amount of weather reports,
and forecasts discussed to this point (although

L4
-
a

Aviation weather reports are classified as
record (R), special (S), record special (RS), or
local (L). . .

The designation of thc report is determined
upon the circumstances which prevail at the
time of the observation,

with the exception of the Special report, the
type of report is normally omitted since most

128
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U.S. DEPARTMENT OF COMMERCE

ENV'RON“E"JTAL SCIENCE SERVICES ADMINISTRATION
. WEATHER BUREAVY

SILVER SPRING, MD. 20910

REMARKS: Visibility

variable between 1/2 . -
and 1 mile. . DECODING AVIATION WEATHER REPORTS

. R 'Based on instructions in Federz) Meteorological Handbock
REMARKS : Ceiling No. 1, Surface Observations

variable between 900 - . v

to 1200 feet. ) ~ STANDARD AVIATION REPORT FORMAT FOR

. MANNED STATIONS

! .

t

BASES AND TOPS OF CLOUDS: _Tops broken layer 2700 f£t. msl. Height of bases not
visible at the statiop precede sky cover symbol. "U" indicates. layer amount un- .

known.—IT the report is more than 20 minutes old, the time (GMT) precedes the

. ERIC

Aruitoxt provided by Eic:

/] @®29/CIG 9v12 VSBY 1

entry. 14 "

4

t

REMARKS: F d Smoke hiding 3/10 of sky.
, Fog and Smoke g 3/ sky \\\7

t

. . ~
I
RUNWAY VISUAL RANGE: Runwhy 10L, Visual Range variable between 26Q0 and 5500 ft.
in past 10 minutes. When visual range is constant for past 10 minutes, only the
constant value is reported, e.g.,‘giOLVR60+.
!

«

/9?7/ R10LVR28V55 FK3

ALTIMETER SETTING: 29.37 inchecs. Three figures, representing units, tenths and
hundredths of inches, indicate the altimeter setting. "Low" is used preceding
figures to indicate valmes helow 29.00 inches. . ' .

/2713
t

WIND: 270°true, 13 kts. To decode direction, multiply first 2 digits by 10.
If product is >>500, subtract 500 and add 100 to speed.™ Gusts and squalls are
indicated by “G" or "Q" following speed and peak speed following the letter.

DEWPOINT: 65° F. X

TEMPERATURE: 66° F. ‘A minus sign 1ndﬂ'!%es temperatures \below zero.

/66165
i1

t

SEA LEVEL PRESSURE: 1014.6 millibars. Only the tens, units and tenths digits
are reported. -

WEATHER AND OBSTRUCTIONS TO VISION: Light Drizzie, Fog & Smoke. Algebraic ’
signs following symbols indinate intensity. N

/8VL-FK 146

EXAMPLE OF AN OBSERVATION AS FOUND ON HOURLY SEQUENCES
t 4

PREVAILING VISIBILITY: Seven eights statute mile and variable by the amghnb/
given in REMARKS. ' .

.

t

-XM11vV@®38D 7

SKY & CEILING: Partly obscured sky, cerling measures 1100 ft,, variable

broken, 3800 ft. overcast. Figures are height of each layer in 100s of feet
above,grount. A number preceding an X indicates vertical visibility into phe-
nomend. A "V" indicates height varying by amount given in REMARKS. Symbol after
heighy{ is amount of sky cover (Figure 7-2). The letter preceding height indicates
that fheight is to be the ceiling and the method used to determine the height

(Table 7-2). v . .

7

TYPE OF REPORT: "R" omitted when observation.is in” hourly sequence. v !

{

PIT

STATION IDENTIFICATION: Identifies report for g}ttsbqrgh by using FAA identifier.

‘ .

1 Figure 7-1, — Hourly Aviation Weather Report, “ .

129 ‘ . .

201,249




X

AIR CONTROLMAN 3 & 2

/ A

-

N ~a T

[y
%

other reports fall in the category of hourly
weather reports. e
The following discugsion concerning the vari-
-ous types of weather observations conducteg will
.. allow you to, better-understand the typesof reports
associated with these observations, e

Record Observaticn<R) ‘

n at
H +
serva-
ation for,

Recordsobservations are normally t
hourly intervals having a. standard time
00 (on the hour), They are the basic
tions which supply the weather info
the hourly avidtion weather report,

~

_S‘gecial Observation (S}
s .

| Special weather ob‘sérvations are supple-
mentary to the hourly record observation. They
are taken arnd transmitted as soon as possible

occurred,’
Camparing the special fo a record observa-
tion, the letter S and time of filing is an addi~

dewpoint are omitted.
CRITERIA FOR TAKING SPBIAL OBSER~
YATIONS,— A special observation is made when=
ever one or more of the elements+listed below
* havp changed in the amounts specified. The
-~ ount of changp is derived from the last record
» ~or special obscrvation,
In any -instance when ceiling forms below,
decreases fo less than, or if below, increases to
equal or exceed: o

1, 3,000 ee[. .
2. 1,000 feet. -
3. 500 feet . .

4, All nationally published minima applica‘ble
to the airport. - [

B A L

AR D i S
-

At all stations, a special .observation (is
mede when the sky condition shows ¢louds belpw
1,000 feet, and when no clouds were previou
reported below this level. , ]

Additionally, a special observation.is made
whenever a layer of clouds or obscuring phe-
nomenau.loft is present below the highest in-
. -strument minimum, including circling minimums,
,  eapplicable to the airport and%ho sky cover amloft
. was reported below this I\ the previous R, §,

S R R T R T AR T R T e W

A ruiToxt provided by ER

“ ° '

after certain significant weather changes have™

tion, The sea level pressure,-temfberature, and.

. mitted {s that

to equal or "exceed the following criterion, a
special observation is taken,

3 miles.

2. 2 miles.

3. 11/2 miles, °

4, 1 ntile, L
. 5. All nationally published minima’ apphi< "
cable tguthe alrport. DERR -

1.

*

A special observation is t6 b& made when ‘a: &
tornado is first observed, disapgpears irgm _sim% -
or occurred within the past hout as i'ep’orte_c}by

outside sources, but was ndt oliseryed:of ré= "™
RN AR 3 SR

PRSP N
4

hae £YY

—cordet Bt e Btattome—— - e
. A special observation Is,to be fhade” wher's,
thunderstorm begins {(thundep is first- héard),’
increases in intensity, (T t0 T+ or epds (15
minutes after thunider is last héfird),~"™ "% ">
Precipitation cauges "a‘ special obEervation -
to be made when hail begins oy-ends; freezing ©-
precipitation begins, changes ’fﬁteﬁg;@g;gxfﬁ!;@é‘-’
and ice pellets begin,.change intensity, or entl
Wwind and wind shifts are causes, for makih
special observations; these occur, whep' the'
erage l-minute wind speed suddenly ‘increases::
to twice or morp than twice ths currently-ye=.

ported 1-minute 'wind speed . and axg‘ge‘q‘s 25)1

't
- A

knots, or when a wif¥ shift odcurs, =~

A wind shift is defined as a change inthé' "

wind difection of 45 degrees or wmiore which’
takes place in less than 15 mimites.” Tornado

be transmitted as single element specials on
the teletype; i.e., the only information' frats-

which actually rtg_quires“the spe=-
018.1. ) . N ”r v ‘:

Record Special Observations (RS) -

.

If the time of the significant wéather changes '

which constitute a special coincides with the -
time of the record observation, the two reports
are combined— herce the name record special.
If this happens, the letter S remains in the
report to attract attention to the fact that'some-
thing special has happened since the lagt record
observation’ was sent, The date~tifhe group is
omitted, The sea-level pressure, temperature,
and dawpoint are encoded. ’

s

Ks *
Local Observations (L)
Local observations rﬁ;«.be taken at any

or RS observaqm'l‘. . ;
v In any. instance when prevailing visibility weathér, observing station. The elements nor-
decreases to less than, or if below, intreases mally inclided in a local are ceiling and’ sky
. . * . . » - [ S T .
L ERIC. ¢ ey B T :
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Pattivity and runway condition observations, may - -

¥

Co A

e
N




. paragraphs, D

’

®

+
y-

. Chap?l 7—AVIATION WEATHER REPORTS AND ADVISORIES ’

Table 7=1.— Sky cover height values

m Reportable values —
(coded in hundreds

© 7 Feet of feet) ~| Encoded
..~ 5,000 or To nearest 1,10,50,
_ less 100 £t # etc.

- 5,001 to | To nearest ~55,75,100
10,000 500 1t ete.
Above ... | To nearest 140,180,

103000 1,000 ft 200, ete,

.

. condition, prevailing visibility, weather and K

structions
priate).>

‘Local observations are taken when changes
in ceiling, visibility, weather, or other elements
are significant for local aircraft operations.
Definitions or standards of significance are
developed locally. ~

Lotal obsdrvations are taken immediately
following an aircraft mishap at gr near the sta-

tg__v@n. and remarks (as appro-

tion except when notification is delayed or there .

has been an intervening record observation.
Such observations consist of all the elements
normally included in a record observation ex-

cept sea-level pressure, Local arrangements:,

- are made to ensure that weather gervice per-~
sonnel aré notified as soon as possible of all
.aircraft mishaps,

. Local cbservations may also be requested by

appropriate personnel when required for pur=.

poses other, than those listed in the preceding

Note: Variable ceiling heights at or above
3,000 feet may be reported as variable if cone
sidered operationally significant.

Sky cover symbols indicate the amount of
sky rcover, These symhols arg listed on tha
report in ascending order if more than one -
layer of cloyds or obscyration exists, Figure
7-2 lists the sky cover symhols, their meaning,
contraction, and explanation, -

A ceiling is either;

1. The height ascribed to the lowest re=
ported opaque broken or overcast layer of clouds
or obscuring phenomena aloft, or;

2, The vertical visibility in a surface=based
pheriéiena associated .with an obscured aky.

3. ‘‘Unlimited”” when neither of the preceding
conditions in 1 or 2 are present. )

The ‘letter preceding the height of a ceiling
layer of sky cover<indicates how the ceiling
height was obtained. Specific symbhols are em=
ployed to denote ceilings obtained by various
methods, {Sce table 7-2) *

A brief explanatioa of the methods utilized in
obtaining the height of ceilings as listed in table
7=-2 follows: - -

1., Measured ceiling—Identifies a ceiling
height for a layer aloft determined by a ceiling
light, ceillometer, cloud=height detection radar,
or based“on the known hsight of objects in con=
tact with the ceiling layer and within 1 1/2
nautical miles of the airport,

2. Estimated ceiling— Obscuring phenomens-
aloft shall be classified as estimated when they

are determined by the following methods:

a. Height of a ceiling reported by a pilot
within 1 1/2 nautical miles of a runway and within
15 minutes of the actual time of an observation
for non=cirriform ¢loud layers,

-Alrcraft re

Sky\nd Ceiling . =

£
'Figures ﬁ'feceding the . symbols are heights
of clouds fg hundreds of feet above the surface
rounded off to the nearest reportable value as
in table 7-1. ¢

‘The letter **V” following the cloud height in-
‘dicates the height is variable, This is a condition
in which the value rapidly increases and decreases
by one or more reportsble values during the
period of observation, It is reported only for
cellings less than 3,000 feet. The average of
all values secured ig used as the cloud height.

, e
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the past hour preceding the actual time of an
observation and the distance does not exceed
50 .nautical miles, ‘ C
b, A ceiling height determined by timing
the ascent of a ceiling or pilot balloon until
entry into the base of the cloudlayer is observed,
¢ c, From the known heights of unobscurad
portions of natural landmarks or objects more
than 1 1/2 nautical miles from.any runway of .
the airport. .
d. On the basis of observational experi=-
ence, provided the sky is not completely hidden
by surface-based obscuring phenomena.

.’
L

v

ris-may -also-beutilized-for——
-cirriform layers if they. are received during-,
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[ Suméition Amount of - | Contraction When * :

Sky Cover in Tenths Symbol Symbols Not Used _Ramrks LT
;%,—1-/10—%10& than -X PTLY OBS(D No height assigned this condition. _ }:-
- 10/10 surface-based. , -Vertical visibility is not completely
¥ | obscuring phenamena restricted. - s

"10/10 s.n'tace-based X OBSCD. Always preceded by a vertical visi-

obscuring phenamena ¥ ' e bility value.

«#|“Iess than 1/10 ) CIR | this symbo1 1s not used in conbina-
v ‘ tion with others.

1/40 thru 5/10 a1t | | - @ THN SCID C

or more -thin .

1/10 thru 5/10 more |8| @ SCID JHeight ‘values preceding these sym-

than half opagque o bols are never designated as ceiling

’ layers.
o C p

6/10 thru 9710 b1t | | - @ THN BKN

or more thin s » ..

- ™ . K .

6/10 thru 9/10 more | & (]D ) BKN Height value preceding this symbol

than half opaque g prefixed with a ceiling layer desig-

b o A nator provided a-lower ceiling layer
18 : is not present. - e
) -

10/10 half-or mre |*| ~ @D THN OVC Height value preceding this symibol

thin 8 is never prefixed with a ceiling
- ) < layer designator. ‘

] — ot ;
10/10 more than a 45 ove This symbol is used in combination
half opaque ,with lower overcast layers only when
= such layers are classified as thin.
g . Height value preceding this symbol
R | is prefixed with a ceiling layer des-
. ignator provided a lower broken ceil-
. » { ing layer is not present.
T Th - ' 7 201,260
~y 7 Figure 7~2,—Sky cover symbols, ~ - .
. - J + ,
" " e, By ceflomster or ceiling light and the b, Based on th‘e;:tvisibkla° x;:qrt;ona of nearby
‘ trgton of the light beam is in excess of objects on the airport comp! ¢
1 cular height and type of c, Based on the maximum vertical heigh
normal for the partl gh , tical miles
ted, sbove the ground within 1 1/2 nsutic ‘
layer preseniac, of & runway of the alrport and within 15 minutes
3, Indefinite osiling— Celling valuesareclas~ s 41, "yots) time of an observation from which

" " gified a8 *“ndefinite® when the vertical visibility

" . in & surface-based obsouring phencmencn 18 gy

oL s, The distance that an observer af the
" ground can see upward into an obscuring phe- judgme
,«éf‘*nomenoncongplatoly conoealing the sky.

e
e

v

. 182"
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a pilot in a surface~
pilot report values

condition) can

A%

based obscuration (obscured
discern the ground, These
.need not be used if, in the
nt of the observer, they are¥not repre=
sentative of the.conditions at the airport.




_ Table 7-2,— Ceiling symhols
Meaning

Symbol

Identifies a ceiling height v
for a layer-aloft determined

by any other method not °
specified as ‘‘M’’,

E

identifies the ceiling height

as being the vertical visibility
into a surface-based obscuring
phenomena,

I Identifies a ceiling height

for a layer aloft determined
by a ceiling light, ceilometer,
cloud-height detection radar,
or based on the known height
of objects in contact with

the ceiling layer and within

1 1/2 pautical miles of the airport.

[--3

.

. Visibility

CONTROL TOWEROBSERVATIONS, — Unless
otherwise exempted, certified tower personnel
shall report prevailing visibility when the pre-
vailing visibility at the usual point of observation
or at the tower 1level is' less than 4 miles.
These control tower visibility observations may
be used immediately for aircraft operations;
but they shall be recorded and forwarded tfo
the weather station as soon as practicable.
During this condition, control tower personnsl
shall notify the weather station as soon as
s ,

- ‘Chapter 7—AVIATION WEATHER REPORTS AND ADVISORIES
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possgible when they observe the preva.uing vig=
ibility at the tower 1evel has uscreased to less
than 4 miles, and has changed by one or more
reportable values (See table 7-3), When }gg
fjower visibility is reported as_variable, sd
sequent actual.observed values within the limits
of the reported variability need not be trans-
mitted to ths weather station,

In addition, tower personnel shall also re-

'cord on graphic transcription equipment, MF1~

10, or a separate tabulation sheet, the following
information for each control tower visibility
observation;

1. Time of observation.’ ~ '

2, Prevailing visibility at the tower level. -

3. Rsmarks (such as visibility Jn different
sectors), -

4, Observer’s initials.

Visibility is reported in sta.tute miles (nau=
tical miles onboard ships) and fractions thereof
to 3 miles, the néarest whole mile to 15 miles,

and the nearest 5 miles beyond 16 miles. (See
table 7=3)

If visibilities of less than '3 miles rapidly
increase or decrease by one or more report=
able values, the visibility is followed by the
letter V" for variable and the variable amount
is entered in the REMARKS sgoection of the
report. .

PREVAILING VISIBILITY, — Prevailing visi-
bility is the greatest visibility which is attained
or surpasssd throughout at least half of the
horizon circle not necessarily continuous. In
uniform weathér conditions, determination “of
visibility is relatively simple since it is the

Table 7-3.— Reportable visibility values - T
Increments of separation (Miles) -
1/16 1/8 1/4 1/2 1 .5
¢ 0 3/8 11/4 | 2 21/2 { 3, '10 | 15+
1/16 ©1/2 13/8° | 21/4 | 3 +| 4 11 | 20
1/8 5/8 11/2 21/2 5 12 25 :
3/16 3/4 15/8 . (6 1B |3 .
1/4 7/8 13/4. 7 14 | 35
5/18 1 117/8 8 15 40
., . 3/8 .| 11/8 2 9 ete.
Vo )
133

' - ) 1355
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THIS VISIBILITY VALUE IS

ATTAINED OR SURPASSED

THROUGHOUT HALF OF THE
HORIZON CIRCLE

THIS VISIBILITY WALLE (8
ATTAINED OR SURPASSED
THRQUGHOUT AT LEA?L HALF

% PREVAILING VISIBILITY OF THE HORIZON CIt

. Figure 7-3,— Prevailing visibility.

. same in all directions. In non-uniform weather
conditions one ald in determining prevailing
visibility is to divide, the horizon circle into
ssveral sectors, each of which has substantially
uniform visibility, (See fig. 7-3) The prevailing
visibility is the visibility entexed on the hourly

fo Q_viatd‘on weather report under such conditions.

201.69

4
. SECTOR VISIBILITY,—Sector visibility is
the visibility within a specified sector of ths

.

’

14T .
.. - .

horizon circle having essentially uniform visi=
bility. Sector visibility is encoded in the rem:z>

section of the hourly aviation weatber report
when it is different from the prevailing visi-

" bility and s less than 3 miles, or whenitis

considered opsrationally slgniﬁcant. te
Such ‘remarks include - the direction-from
the station of the sector in which“the -visibility
is different.- , &g/‘”
=

Weather Element Symbols’

The following symbols ﬁre used to indicate
weather elements:

T+ o060 06000 Severe thundefétorm
T. .o o e 0 00 00 Thunderstorm
Reeoeeeoosess Rain
RW.ooetooo Raln'BhowerB
Leoeoeoeeess Drizzle p
ZR ¢+ s ¢ ¢ o+ Freezingrain
ZL o 0 0 0 0 0 0 0 Freeﬁng driZZIQ ' /
IP «so0see0q Icepellets
IPWe v 0 ¢ o4 o o lce peuet Bhowers
S e 000000 ot Snow
SW ¢ s 600000 -Snow showers
SP ¢ o 00000 Snow peuets
SG s e 60000 Snow Kl‘ains )
IC e e eeeeoes Ico crystals )
Aeoeeoeeoees Hail !
. ) s !
Suffix ¢“+'? to precipitetion.symbols to indi-

cate heavy intemsity, ‘-!’ for light intensity.
The absence of an intensity symbol lndlcates
“‘moderate,’” No. intensity is assigned to
nadoes, waterspouts, funnel clouds, hail or lca
crystals, and only moderate or severe is re~
ported. for thunderstorms.

“Tornadoes, waterspouts, aind funnel clouds
are always spelled out in full and are followed
by letters showing the direction they are bear-

~ing from the station and dirsction-toward which - .

thay are moving. An example would be; TOR-

. NADO NW MOVG E,

Precipitation is divided into three classes:
liquid, freezing, and frozen. If two different
classes of precipitation are present, they are
encoded in the above order. If more than one
type of precipitation of the same class are
present (heavy snow, ice pellets), the one with
the greatest intensity is encoded first (S +1P).

Obstructions to Vision Symbols .

Hydrometeors (other than precipitation) and’
lithometeors are called obstructions to vision
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and are encodsd by means of letter symbols if
conditions reduce the prevailing visibility to
less than 7 m’les and the obstruction to vision
i8 occurring at the station. }f the visibility is
reduced to less than 7 miles by an obstruction
at’ a distance from the station, the phenomena
is described in rémarks. %

The $rder of encoding, if more than one ob~
struction is present at the time of the observa~
tion, is in order of decreasing predominanoe.
The various symbols follow:

.

Hydrometeors
1 (water based)
F.. R
GF .{. *e & o o o o @ Groundfog
IF. e ot vt o eee.. Icefog
BS . ..veeees 0. Blowing snow
BY ...,¢¢..... Blowing spray

L thometeors

olid based)
D ® o o 0 o o ', e o o o o Dust
BD e & o ¢ o o & ¢ & o Blowing dust
, s (duststorm)
BN ® & o o ¢ e o O o o o Blowmg sand
- K L] e & & ¢ ¢ o & & ° o o &IIOke
H L] * 8 ° ¢ ° o ¢ ¢ o 0. Ham
Obstructions to vision symhols always fol-

low the ‘weather element symbols. Obstruction .

to vision symbols are NEVER modified with a
plus or minus sign to show their intensity. The
visibility indicates their intensity.

Sea Level Pressure

LN

Sea level pressure is the reporting station’s
baromstric pressure in millibars, It is encoded
in three figures representing tens, units, and
tenths of millibars, The initial one or two digits
are omitted in the encoding, as is the decimal
point, Examples are 1025.1 millibars encoded
261 and 999,0 millibars encoded 990, An easy
way to remember decoding is: If the first-en~
coded number is less than 5, prefix 10 to the
encoded number and pomt oﬁ one decimal place.
_ 1 the first number i8 more than 5, prefix 9 to
the encoded number and point off one decimal
place, Examples are 132 decoded as 1013.2
millibars, and 894 decoded as 989,4 millibars,

¢

Temperah:lre and Dawpoint

The . temperature and dewpoint are encoded to
the nearest whole degree Fahrenheit using one,

_two, or three digits. If either is helow. zero, it

is prefixed with a minus (=) sign. Examples are
100, 78, or =5, ~19, etc.

‘Wind

Wind direction is encoded in tens of degrees
from true north omitting the last zero. Wind
speed is encoded in knots, Both are included in
a four~figure group.

EXAMPLES: 62 indicates direction 360
degrees and speed 27 knots; 0115 indicates die
rection 010 degrees and.gpeed 15 knots, 0000
indicates calm. -

The letters G’ or ¢Q’ following the wind
speed indicate gusts or squalls and the figures
following ‘“G” or “Q’' indicate the peask speed
of the gusts or squalis. -

7" A gust 1s definad as rapid fluctuations in the

wind spesed with a variation of 10 knots or.more

-batween peaks and lulls.

. Squalls are classifieq as such when there is
a sudden increase in wind speed of at least
15 knots and sustained at 20 knots or more for
at least 1 minute,

EXAMPLE: 3627G40 indicates wind direc=
tion 360 dsgrees, speed 27 knots, gusty, and
peak speed in gusts 40 knots,

Wind is-considered to be light when the speed
is 6 knots or less, Variable wind direction is
when it fluctuates by 60° or more during the
period of observation.

Altimeter Setting

The altimeter setting is encoded in three
figures. The initial digit is omitted, as is the
decimal point. For instance, 002 is decoded as
30.02 and 998 is decoded as 29.98, An easy way
to remember how to decode the altimeter set=
ting is to prefix a three (3) and point off two
decimal places if the first number of the en=
coded group is zero, If the first number is
NOT zero, prefix a two (2) and poirt off two
decimal placos. .

Runway Vlslbillty Values and * . ,
Runway Visual Range ’

Runway Visibility Values (RVV) are deter~
mined by a transmissometer which {8 a photo=
electric device calibrated to, indicate values

+ 136
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statistically comparable to those .which would
be observed by a human observer using dark
objects against the horizon during the day or
moderate intensity lights at night as visibility

-markers. RVV is reported it-miles and in frac-

tions thereof. RVV is encoded for a given run~

‘way a8 RI6VV 1/4 to indicate ‘that rufway 16

visibility is 1/4 mile. RVV is included in Navy
hourly aviation weather reports when it is less
than'2 miles along the appropriate runway, and the
prev-.iung visibility is less than the highest in-
strument minimum for the appropriate runway.

Runway Visual Range (RVR) is gradually re-
placing RVV as equipment becomss avallable.
RVR is an instrumentally derived value that
represents the horizontal distance a pilot will
see down the runway from the approach end.
‘RVR is based on what a pilot of a moving air-
craft should see looking down the runway. RVR
is reported in hundreds of feet. Selected sta-
tions which have the equipment provide tower.
controllers with continuous RVR observations
on sautomatic readout equipment through a com=

" puterized system. RVR is encoded for & given
, runway as. RO4VRS to indicate that runway 04

visual range is 300 fest. RVR is included ina
Weather Sarvice station’s hourly aviation weather
report when the prevailing visibility is one mile
or less and/or RVR is 6,000 feet or less.

If RVV or RVR is not available when visi~
bility conditions are such that require they be
included in -the report, the contraction RVVNO
or RVRNO would appear in place of the normal

. reading in the bhourly aviation weather repoit.
" Coded PIREPs -

- Pilot reports of heights of bases or tops of
sky cover within 20 miles (60 miles for cirri=~
form layers) of the reporting station which are
not visible from the station are included in the

or contractions do not apply. They are used to
amplify or explain elements of the report.

Some examples of symhols used in the re-
mearks sections are as fouows. .

" REMARKS
‘I.G.ym..g........

EXPLANATION _

Scattered smoke layer
ﬂoft,‘base 1,000 feeto
Breaks in overcast.
Followed by direction
if not overhead.
Higher clouds visible.

Bmovc..L.'.""

HIR CLDS VSB .+ ...

TCU SW ..+ . o+ Towering cumulus to
the southwest,

CB ALL

QUADS, . v v v e+ s+ Cumulonimbus all
quadrants,

OCNL LTG....... Occasignal lightning,

RWB456 ... .. ¢+ ++ Rain showers began at
45 minutes past the

' hOul'- ‘
AE16 HLSTO 1/4 ... Hail ended 16 min=-

utes past the hour,
Largest hailstone 1/4
inch.
Lightning,
ground,
Lightning, in clouds.
Joing in clouds.
Pressure falling rap-

LTCGC""O'O'O CIoudw

LTGIC ® o 0 o 0o 0o 0o 0 0o o
Icmc e ® o 0 0 0 0 0o o 0
PRESFR e o o o 0 0 0o o o

’.dlyn
PRESRR. .o 0 06 0 0 0 @ PI‘BBBUIB rlsing rap-
T idly.
-F INCRG e s o8 00 00 Fog mcrewlngo
ICGP .+ s+ 0. loingdn precipitation,
®vD .....+ .+ .. Brokep layer in the
. repott is occasionally
i scattered. .

Celling is varying be-
tween 1,500 a.nd 2,000

cIGlsvzﬂoootoooo

hourly weather report, These ‘heights are above
mean sea level (MSL) as read from the air-
oraft’s altimetsr, Figures indicating height pre-

ceding the sky oover symbol_are the bases of
the higher layer not visible from the station.
Figures. indicating beight following the sky cover

_symbol are the tops of the layer, -

EXAMPLE: 36@66—meaning that the pilot
tered broken .clouds between 3,600 .and

,6 foet. (Bases 3,600 feet, tops 6,600 fee?\ .

Bamo.rks . .
Remurkl may be word contractions;, symbols,

feét,
VSBY 1V2 ... ..., Visibility is va.rying
L between 1 and 2miles,
VSBY le4 » o o o o & o Vlslbﬂlt}'northl mile.
. south 4 miles,
T OVHD :
MOVG BE..... ., Thunderstorm over~
: head moving south-
ew-

" Runway surface conditions are slso included .
in the remarks section of the hourly weather

‘report. This is an extremely important item

which can affsct the safety of aircraft, particu-

-and/or plain langusge where authorized symbols ° larly during the landing phase.
Q <& . A L
] 151;2 , ‘
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The runway surface condition is encoded by
use of the foiiowing words:

CONDITION REPORTED ENCODED .

WET RUNWAY WR
SLUSH ON RUNWAY SLR
LOOSE SNOW ON RUNWAY  LSR
PACKED SNOW ON RUNWAY PSR
ICE ON RUNWAY IR,

Included with the surface condition is the
runway condition reading (braking action); this
is a decelerometer reading which is determined
by a vehicle used in obtaining the runway brak-
ing conditions.

This decelerometer reading is a two-digit
number between 02 and 26 which is entered in
the report following the surface condition,

Any remarks such as ice or snow patches
(encoded as ‘‘P") or ‘‘SANDED" are included
as appropriate,

Some examples of runway surface conditions
are as follows:

Packed snow on runway, decelerometer read-
" ing 18— PSR18,

Patchy ice on runway, decelerometer reading
7—IRO7P,

Ice on runway, deceleromster reading 5,
condition  patchy, runway sanded—IRO5P
SANDED,

In the remarks section, items extracted from
Notice to Airmen (NOTAMs, chapter 5) may be
included on FAA Service A hourly aviation
weather reports.

All possible contraction for remarks cannot
Jbe listed here. For possible changes and ad-
ditional information, refer to FAA Contractions
Handbook 7340.1 Series,_ .

-

',[Kc -

I ceTtaiii Hourly aviation weather reports."

additive data is included in remarks such as
pressure tendencies, maximum ,and minimum
temperature, cloud groups, etc., intended pri=
marily for use of weather service personnel
in preparation of forecast maps.

EXAMPLES OF DECODING HOURLY" .
AVIATION WEATHER REPORTS

1, NCQ -XM3®5@1 1/2F 193/63/61/4499/ :

985/F1. NAS Atlants, sky partially obscured,
measured celling 300 broken, 5§00 overcast,

_visibility one and one-half fog, barometric pres-~

sure 1010.3 millibars, temperature 63 degx'eeg.

dewpoint 61 degrees, wind calm, altimeter 29 85.
fog one~tenth,

2. NHZ E46B4GFH 196/55/5¢/3628/983, NAS
Brunswick, Maine, estimated ceiling 4600 over=
cast, visibility 4 ground fog and haze, barometric
pressure 1010.6 millibars, temperature 55 de~
grees, dewpoint 50 degrees, wind 360 degrees
at 20 knots, altimeter 29,83,

3. NMM~X5-03/16GF 623/39/39/9104/991/
RO2VV 1/4/F3. NAS Meridian, sky partially ob~
scured, five hundred thin broken, visibility three=-
sixteenths ground fog, barometric pressure 962,3
millibars, temperature 39 degrees, dewpoint 39
degrees, wind 010 degrees at 4 knots, altimeter
30.01, runway 2 visibility 1/4 m'le, ground fog
three tenths,

4, NHK M5®2R-F 796/62/59/9993/913/
F4CIGOVQD, NAS Patuxent, measured ceiling 500
broken, visibility 2, light rain, fog, barometric
pressure 979.6 millibars,, temperaturs 62 de~
grees, dewpoint 59 degrees, wind 090 degrees
at 3 knots, altimeter 30.13, fog four tenths,
celling broken variable scattered.

PILOT REPORTS (PiREP3)

Pllot reports of meteorological - phenomena
encountered in flight are called PIREPS, These
reports are an extremely valuable source of
wea information often not available other-
wise, PIREPs are reports of the weather along

. the actual routes the pllots are flying. Reports

concerning such .things as cloud tops, icing
levels, etc., are extremely valuahle in planning
and executing flights. All Air Controlmen are

expected to cooperaté to the fullest extent pos--

sible in securing and disseminating PIREPs.
In order to do this, it is negessary to learn
what information is included in the PIREPs

_and learn their encoding and decoding,

PIREPs are encoded and disseminated lo-
cally and on weather communications networks.
These PIREPs are in addition to the Pllot Re=
ports of bases and tops of clouds included in
the remarks section of the hourly aviation weather
report.

PIREP FORMAT

Arrangement of the elements of a PIREP is
as follows;

¥

1, Station identification.
2. Message identifier UA,

4
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3. Location or extent of phenomena relative
. to an observing station or other nationally known
POinto ‘.

4, Time (GM'I') of pilot's ohservation, if
known,

5. Phenomena reported,

6. Altitude of phenomena in hundreds of feet
above mean sea level (MSL).,

7. Type of aircraft in reports of turbulence,
condensation trails, electrical discharge, and
icing only; if unknown, the contraction ACFT
UNKN would be inserted.

EXAMPLES OF PIREPs

The pilot of a P3 between Richmond, Va., and
Wash.lggton, D.C., report® to Washington that at
1620 EST his aircraft experienced an electrical
discharge 20 miles south of Washington at-an
altitude of 5,000 MSL, This would be encoded
as follows:

DCA UA 208
DCA 212§ DISCHARGE 5¢ P3

The contraction TURBC preceded by an in-
dication of the intensity is used to encode tur-
bulence as follows:

LGT TURBC . . . . Light turbulence
MDT TURBC, . . . Moderate turbulence.
SVR TURBC . . . . Severe turbulence
EXTRM TURBC . . Extreme turbulence

When clear air turbulence is reported, the
contraction CAT is used In place of TURBC,

encountered extreme turbulence at 2330 CST,
10 miles northeast of Knoxville, Tenn., at 6,000
MSL. This would be encoded as follows;

ATL UA 10 NE'TYS
0529 EXTRM TURBC 6¢ C130

At 12156 CST, the pilot of a P3 reports to
Madison, Wis., & 72~knot wind from 240 degrees,
20 miles southeast of thg station, at 8,600
MSL. This would be enooded as follows:

N MSN UA_2¢ SE MSN
: 1816 /72 86

A pilot reports to Atlanta, Ga., that his C-130

cally.

138
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The contraction ICG preceded by an indioa~
tion of its intensity and type, (if known), is
used to encode icing conditions as follows:

Ve oo .

TRACE ICG e e o o SIOW rm of accumula"
tion not hazardous unless encountered for ex-
tended periods,

LGT RIME ICG . .. . Rate of accumulation
may becoms a problem with prolongedencounter,
Usually not a problem if deicing equipment used,

MDT ICG.... Rate of accumulation is
suclr that brief encounters may becoms hazardous
and use of deicing equipment or diversion neces~
Ba.ryo

SVRICG ... . Rate of accumulation 18 such
that deicing equipment fails to control the hazard
and immediate diversion is necessary,

AT 0925Z the pilot of an F-4 reports to
Burbank radio an encounter of severe clear
icing between 10,000 and 11,500 feet over moun~
tains north of Burbank, This would be encoded
as follows:

BUR UA MTNS N BUR
g926 SVR CLR ICG 19¢-115 F4

Pilots’ reports of tornadoes, funnel clouds or
waterspouts, severe or extreme turbulencs, hail,
and severe icing must be given iinmedjate loceal

dissemination, , -

WEATHER ADVISORIES
FLIGHT ADVISORIES : o

Flight Advisories are prepared by Weather
Service Forecast Offices (WSFO) and contain
information of weather developments in their
areas of responsibility that are considered to
be potentially hazardous to aircraft in flight.
The advisories dre fssued in. two oategories,
SIGMETs (Significant Maeteorological Informa-
tion), and AIRMETs (Airman’s Meteorologlcal
Information),

Significant Meteoréloglcal

.Information

A SIGMET advisory wnl be issued concern~

ing weather_of such severity as to be potentially
hazardous fo all categories of aircraft specifi-

>

1, Tornadoes, “
2, Lines of thunderstorms (squall lines).
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3. Embedded thunderstorms,

4, Hail, 3/4 inch or more in diameter,

6. Severe and extreme turbulence,

6. Severe icing,

7. Widespread dust storms/sand storms
lowering visibility to less than 2 miles.

Airmen’s Meteorological
Information

AIRMET advisories will be issued ccncern~
ing weather of such a degree as to be potentially
hazardous to single engine and light weight air-
oraft and in some cases, to a.ll aircraft as well,
Bpeciﬁca.ny-

1. Moderate icing.
2, Moderate turbulence,
- 3. Extensive areas of visibility less than 2
. miles with callings less than 1,000 feet, including
mountain ridges and passes,
4, Winds of 40 knots or more within 2,000
feet of the surface,

Flght advisories are tranamitted on Service A,

HURRICANE ADVISORIES (WH)

Whenever a hurricane is8 considered to be a
threat to the area within 300 miles of the U,S,
coast during the next 24 hours, the National
Weather Service issues detailed advisory re=-

ports concerning the location of the storm center, .

anticipated movement, intensity, and the area
that is expacted to be a.ffectad. .

These reports are transmitted over circuit
A with dissemination as deemsd necessary.

In addition to these detailed f&reca.sts. abh=
breviated advisories are also issued and trans~
mitted four times daily, .

4

provide advance warning to the aviation com-
munity as well as the general public, that se-
vere weather conditions can be anticipated within
a particular geographical area.

The report will contain the nature”of the
weather to be expected, i.e., thunderstorm, etc.,
severity, area to be affected, and the dura.tion
of the alert period for tha area ncted.

SEVERE WEATH ER
OUTLOOK NARRATIVE , "

Another function of the National Severe Storm
Forecast Center (NSSFC) is” the reporting of
present and anticipated surface and upper air
criteria that are conducive to generating severe
local storms,

This report is designated the ‘*Sévere Weather
Outlook Narrative’’ and is generally a forecast
of severe weather conditions to be e!cpected for
the next 24 hours.

PHRASEOLOGY FOR WEATHER o
s ' REPORT ITEMS \ q

ACs are continuously required to transmit
weather information to pilots via radio; for
example, to departing or arriving aircraft or
in response to special pilot requests. The fol=
lowing list includes examples of phraseology
which coincide with "FAA voice procedure for
broadcas aviation weather reports to which
pilots listen frequently. Its purpose is to enhance
standardization of transmitting weather informa=-
tion,

J.,Stawthe_hnight_nnd_chn.rncte\rrof_aky_cov:w

The abbreyiated advisory will consist of a
statement foncerning the storm’s position, ex-
pected moyement, and wind conditions.

A severe weather forecast (WW), commonly
referred to as a Severe Weather Warning or
“WW?* is prepared by the National Severe Storms
Forecast Center (NSSFC) at Kansas City, Mis~
souri,

These forecasts or bulletins ara transmitted

erage data as follows: e

&, In the’same order of ascending height
in which they appear in the weather report,

b, Do not say the word ‘‘clouds.’’
c. Announce ceiling height designa.tors as
follows: .

CODED SPOKEN

E......ESTIMATED CEILING
M......MEASURED CEILING
W......INDEFINITE CEILING

over oircuit A as the situation warrants; they

139
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d. State heights in hundreds and/or thou=
sands of feet. -

CODED SPOKEN -

3......THREE HUNDRED
18......ONE THOUSAND EIGHT
HUNDRED
296 ......TWO ZERO THOUSAND

e. Announce cloud Bymbola as follows:
CODED . SPOKEN
OO e o o o o CLEAR
00 e o o“.o . MATTERED
®0 e @ * o @ BROKEN
Deooees OVERCAST

. f. When a dash precedes a cloud symbol,
say the word THIN,
CODED SPOKEN

7-® ... SEVEN HUNDRED THIN
BROKEN

g. Announce a ceilihg height indicated by
the figure ¢‘0’’ as ZERO,

h, Announce a condition indicated by “x”
or ‘‘~X' as:

CODED SPOKEN

: X..o...SKY OBSCURED
% =X......SKY PARTIALLY
OBSCURED

i, Announce sky and ceiling conditiong
(not all possible combinations of phenomena
are included) in accordance with the following:

1§0690 . . . . ONE THOUSAND SCATTERED,
: FIVE THOUSAND SCATTERED,

FIVE HUNDRED SCATTERED,
INDEFINITE CEILING ONE
THOUSAND FIVE HUNDRED, -
SKY OBSCURED.,

SKY PARTIALLY OBSCURED,
MEASURED CEILING FIVE
\ HUNDRED OVERCAST, :

SOW1sX . . .

-XM5®

-X5-014-P
59-D -SKY PARTIALLY OBSCURED;
FIVE HUNDRED THIN
BROKEN, ONE THOUSAND
THIN BROKEN, FIVE
THOUSAND THIN OVER-

CAST.

19-OE2 D N
450D .. ... ONE THOUSAND THIN SCAT-
TERED, ESTIMATED CEIL~
ING TWO THOUSAND BRO-
KEN, FOUR FIVE THOU~
SAND OVERCAST.,

2. Announce prevailing visibility immediately
following sky conditions, Thiselementis reportad
in statute miles at land stations and in nau-
tical miles on ships and ocean station vessels

(OsV).

ﬁOTE: When visibility is less than 3 miles
and variable, this information is reported ir
remarks,

Announce prevailing visibility in accordance
with'the following examples:

CODED SPOKEN

- —CODED.- SPOKEN SO

«Xn1g@66@. . SKY PARTIALLY OBSCURED,
MEASURED CEILING ONE *
THOUSAND BROKEN, FIVE
THOUSAND BROKEN.,

2008300
- 2600..... TWO THOUSAND SCATTERED,
: ESTIMATED CEILING THREE
g THOUSAND BROKEN, TWO
i ' FIVE THOUSAND BROKEN,
E MLIBEI®

39gd..... MEASURED CEILING ONE

E, THOUSAND BROKEN, FIVE
i . THOUSAND BROKEN, THREE
i ZERO THOUSAND OVERCAST.

' . 140
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~1/16:"%f -~ VISIBILITY- -ONE~SIXTEENTH
1/8. ... . o VISIBILITY ONE~EIGHTH

374 e o & o o o VISIBILITY T}IREE" <
QUARTERS

11/2V .. .. VISIBILITY ONE AND ONE-
HALF VARIABLE

6 o & o o o o o VISIBILITY SIX

164. .. ... VISIBILITY MORE THAN’'ONE
FIVE

3. If atmospheric phenomena and obstruc-
tions to vision appear in a weather report, ¢
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announce these conditions following the prevail= CODED SPOKEN
ing visibility, as follows:; \ ’
‘ | . ' 37/36 .. ... .TEMPERATURE THREE SEV~-
© . & Atmospheric phenoména; ~ EN, DEWPOINT THREE SIX
194/99, . . . . .TEMPERATURE ONE ZERO
copzd SPOKEN ~FOUR, DEWPOINT NINER
T..u..oo... .THUNDERSTORM . NINER
R.........RAIN ~2/=3 . .....TEMPERATURE MINUS TWO,
RW ® 2 0 070 0 @ oRAIN S}IOWER_S * DEWPOINT mNIJS THBxEE
ZR. . .+ , « . . ;FREEZING RAIN “ ]
IZJL: R JI)‘II:}BZEZZIEIEG DRIZZLE . 6, Announce current local wind direction and
I .IéE PELLETS speed as determined-from the instruments in
A ebdut the console as follows:
IPW.,...... JCEPELLETSHOWERS
S..........SNOW ~
SWe ¢ eess s . .SNOW SHOWERS a. State wind direction. in tens of degrees ~
SP. . +..... .SNOW PELLETS (In terms of the magnetic compass), using three
SG. e ® o 0 0 0 @ OSNOW GR.AINS digitso ‘
e B TISTALS b, Omit the' words MAGNETIC, TRUE,
[ ] [ ] .,T L ] * o L] " or mOTS.

b, Announce HEAVY, MODERATE, or ..o O APIOUICS & north wind as THREE SIX

LIGHT when a plus sign (+), no sign, or one .
dash(~-), respectively, are suffixed to the pre~ d. Read other than local wind direction
cipitation symbol, except announce “T" ag THUN~- as it appears in the report; i.e., TRUE rather
DERSTORM and ““T+’ as SEVERE THUNDER- than MAGNETIC, , v

STORM, No suffix is attached to hail or ice .
crystals regardless of the intensity, .

. CODED SPOKEN
- C. Obstructions to vision;
T 3614 ......WIND THREE FIVE ZERO
CODED SPOKEN ' DEGREES AT ONE FOUR
' F.vooeseos. FOG e e, Announce wind speed in knots,-If it
: GF ........GROUND FOG is estimated, state:;,.WIND (direction), ESTI-
- IFssees... JCEFOG ’ MATED (speed), e
BD ..«¢... . ,BLOWING DUST ¢ s .
BN ........BLOWING SAND 7. Announce esach of the four digits of the
BS «.¢¢... .BLOWING SNOW altimeter setting by adding as the first digit
BY «vv.....BLOWING SPRAY the figure <2 or “3,” as appropriate, and
H—r—r—r*‘u—‘l“‘l' v+ sHAZE- .- - - - uslng -values ‘omnned’froﬂﬁmwmw—m
Keeeoosoo oSMOKE indicator. instruments, where available.
D...<.... .DUST )
. LT CODED SPOKEN
4, Omit sea~level pressure from the-bfoad- .
cast. Give sea~level pressure in millibars only 996 . . . ... ALTIMETER TWO NINER
__ in response to-a-specific request from a pilot, . NINER SIX: '
9 Amnounce temperature and dewpoint in , $1f......ALTIMETER THREE ZERO
| aceé'dance with the following: - ONE ZERO <
” a.In two or three figures in degrees 8. Announce RVV and RVR as follows:
Fahrenheit, g e . ’ p
- - b, Below zero Fahrenheit*values by pre-. a. State runway visibility (RVV) in the

fixing the temperature with the word MINUS, same manner as prgxgiling Vislbﬂlty.

»

!
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CODED SPOKEN

i
R04VV1/4V1. . « RUNWAY FOJR VISIBILITY
VARIABLE BETWEEN ONE

S . GQUARTER AND ONE
R36VVL 1/2¢, . RUNWAY THREE SIX VISI-

© BILITY - MORE THAN ONE

. AND ONE-HALF , .

>

RVVNO, .....RUNWAY VISIBILITY NOT
AVAILABLE A

b, Announce, runway visual range (RVR)
at the location of origin only, in hundreds or
thousands of .feet. When the readout- reports

1,000 ~-, announce LESS THAN ONE THOU--
. ‘SAND FEET. /_/

-
>

CODED SPOSEN

R18VR4¥. . . . . RUNWAY ONE EIGHT VISUAL
RANGE FOUR THOUSAND
FEET

RI6VR1#. . ... RUNWAY ONE SIX VISUAL
RANGE LESS THAN ONE
THOUSAND FEET

RVRNQ. . . . . « RUNWAY VISUAL RANGENOT
- - AVAILABLE

-

9, Announce remarks and NOTAMs included
in weather reports when of interest to pilots,
Do not include additive data intended primarily
for the preparation of forecast maps. Announce
as follows:

.

'C ODED

»

SPOKEN ’

10, Announce remarks in accordance with the
following:
A

CODED- " SPOKEN

-PTCHS GF

WNE.....PAPCHES OF GROUND FOG
4 EST, NORTH, AND EAST

. TWR VSBY5

'GF DEP 30 . .TOWER VISIBILITY-FIVE,
. GROUND FOG THREE
ZERO FEET DEEP

220@28¢ FEW  ~ .
AC OVR
RDGSW.... BROKEN CLOUDS RE-
PORTED AT TWO TWO .
, THOUSAND, TOPS AT
TWO EIGHT THOUSAND,
FEW ALTOCUMULUSOVER

: - RIDGE SOUTHWEST ~
OvV®. .......SCATTERED LAYER VARIA-
BLE BROKEN

TCU*NW..... TOWERING CUMULUS
: NORTHWEST
KifO.....+ . SMOKE LAYER ONE THOU~

‘ SAND .
KWUE W+ +o+..RAIN SHOWERS OF UN~-

KNOWN INTENSITY EAST

'SNOINCRS. e+ .« SNOW INCREASED FIVE

INCHES DURING PAST
HOUR
S~OCNLY S+. . . LIGHT SNOW, OCCASION~-
. ALLY HEAVY,
Detailed information concerning reporting
techniques, observations, etc., may be found in
the .Federal Meteorological Handbook No. 1
(FMH #1), This publication is prepared by an
interagency gmoup which represents the N;.ﬁonal
Weather Service, Department of Defénse (Navy -
and Air Force Weather Services) and the De=

VSBY 1V2. oo VISIBILITY VARIABLE BE~
TWEEN ONE AND TWO

VSBY NE3
SE21/2
SW2.....0 VISIBILITY NORTHEAST
THREW, SOUTHEAST TWO
AND ONE—HALF, SOUTH~
WEST TWO

.

partment-of-Transportation-(FAA]

Procedures contained in FMH 1 apply equally
to observing functions .in both U,S, civil and
military agencies,

In addition to becoming familiar with the
forenamed manual, you should visit the Naval
Weather Service office located at your base and
observe first hand the techniques and equip-
ment utilized in observing and forecasting the
weather, )
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Various types of air navigation aids are in
use today, each serving a special purpose in
our system of air navigation,

The FAA has been assigned the authority to
establish, operate, and meintain a common
gystem of air navigation facilities, In addition,
the FAA algo prescribes standards of operation
of these air navaids which -are utilized by both
civil and military aircraft for instrument flight
within federally controlled airspace,

This common _gystem’ is referred to as the
National Airspace System (NAS),

Knowledge of the basic radio principles ap-
plicable to both communications and navigation
equipment will increase your understanding of
their uee and lim{tations,

i X
. BASIC RADio THEORY

,To understand how communication by radio
propagation is possible, a brief consideration
of the electrical nature of all matter is helpful,

All matter consists of a great number of
tiny units called molecules. Each molecule
consists of one or more atoms., An atom is
composed principally of subatomic particles
called electrons, protons, and neutrons, Protons
and neutrons are a closely packed group called
the nucleus of the atom, Electrons. revolve at
high speed around the nucleus at relatively
great distances from it. An atom can be
visualized as a miniature solar system in which
the electrons revolve around the nucleus much
the same as planets revolve around the sun,

A gravitational force : exists between the
proton and electron of an atom, An electrical
force also exists, A gravitatidhal force always
attracts, but an electrical force can either
attract or repel. This electrical force is

explained by ascribing an electrical property
called charge to protons and electrons, A proton

CHAPTER 8
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_is arbitrarily said to have one unit of positive

(+) charge, and an electron one unit of equal
but opposite negative (~) charge. During a state
of rest, protdns repel other protons, electrons
repel other electrons, ‘but a proton attracts
and is attracted by an electron, Hence, the rule
that like charges repel, and unlike charges
attract _each other, Neutrons, as the name
lmpliee\ are electrically neutral, having no
charge, and are neither attracted nor repelled
by a proton dr electron, :

In addition to the electrical forces betweehn
charged particles at rest, other forces exist

‘which depend upon the relative motion of the

particles, These are called magnetic forces,
and always accompany moving electrical
charges, Thus, electricity and magnetism are
not separate phenomena; both arise from, the
properties of electrical charges,

A_conductor is material containing charges
which are free to move under the influence of an
electric field, If the eleétric field is maintained
within the conducting circuit, the motion of the
free charges is continuous, This motion is
called current, If the field is always in the
same direction, the resulting current is called
direct current, If the field periodically reverses
direction, the current also reverses and is
called an alternating current,

Figure 8~1 shows two metal plates which,are
connected by a wire broken by a switch S, The
air between the two plates acts as an insulator,
Suppose the two plates receive from an external
source a concentration of positive and hegative
charges, An electric field then exists in the air
between the plates, The charges are isolated
on the plates by the absence of a conducting
path; hence, this arrangement, known as a
capacitor, provides a convenient storage of
electric charges, If the switch is closed, a
current flows in the wire in the direction shown .
until the electric field is exhausted and the
charges on the plates are equalized,
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/ Figure 8-1,— Capacitance,

‘When electric charges are in motion, as
. when a currept is flowing in a conductor, a
magnetic field forms agound the conductor.
. Once formed, the magnetic field surrounding
all portions of ‘the conductor is constant in
direction and intensity if the generating current
- . is also _éf)nstant.’ If the current-carrying wire
' is wound into a coil, called an inductor (fig. 8-9),
the resulting magnetic field is intensified in
proportion to the number of turns, The greater S
the inductance, the stronger-the magnetic field
for a given current, .

Suppose that a circuit tontains both capaci-
. tance and ,inductance, or a combination of
.+ .circuits as in figures 8-1 and 8-2, When tHe
" Bwitches are closed, the energy in the electrical -

in the inductor, thereby creating a magnetic
field. -This continues until the -capacitor iB
completely discharged, Allthe energy now resides
in the magnetic field,” When the curregnt ceases,
there is nothing to sustain the magnetic field,
which promptly ;collapses, returning the energy
to. the circuit. This recharges. the capacitor,
and, the energy of the "¢ircuit has now. been
_ transferred from the magnetic field back to the
electric field, This type of circuit is known as
an oscillating circuit and the sequence repeats
itself indefinitely, The oscillating circuit lies
at the heart of the radio because it provides a

L 4

. of light. Such radiating energy, called electro-

‘ fleld at the capacitor causes a current to flow -

A ,

source of alternating electric and magnetic

fields and a thhe frequenty
of oscillations kno ning, ‘ LA
/[ R

Most of- the energy stored in the electric
field of a capagitor or the magnetic field of an . .
inductor i§ festored to the circuit when the
capacitdr has become discharged . or when. 1
current ceases to flow in the inductor, These -
fields expand and contract at neatly the speed
of light, which is approximately 186,000 miles .
per second. At very-low frequencies there-is |
ample time for the restoration of energy to
place, Howéver, as frequency increases, the .
recurring cyctes become faster, When the time
needed for the field to expand and collapse is
more than - about one-half cycle, some of the
energy becomes detached and continues to
radiate into space at approximately the speed
etic radiation, is. the link between a Tradio f: '
é)ra mitter and receiver, .

» -

s

DIO THEORY ’ -,
Radiated electromagnetic energy suitable

for radio communication is called a hertzian

wave, The wave is named for én early Germ

. .
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Figure 8~2, — Inductance,
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. Figure 8-3.— Hertzian wave nomenclature,

in terms of hertz, abbreviated Hz; thousands of
cycles per. second stated in terms of kilohertz,
abbreviated kHz; or millions of cycles per
second stated in terms of megahertz, abbreviated
MHz, The range of frequencies involved,.called
the radio spectrum, extends from approximately

—/

10 kHz to 300,000 GHz as shown in table 8-1, , -

A hertzian wave, as previously. indicated, °

is an oscillating electromagnetic field. A
continuous series of such waves of like charac-
teristics is called a continuous wave (CW),
(See fig. 8-4(A).) Such a wave can be used in
Morse code transmissions, being keyed so that
the signgl is interrupted when desired, (See
fig. 8-4(B).) A continuous wave may be modified
in accordance with some characteristics of an
audio frequency signal, such as that produced

physicist and mathematician nam ertz, who
introduced the theory of the kineti ergy of an
electrical current. Hertz’s discoveries, along
with many other discoveries, laid the basis for
the development of radio telegraphy.

The hertzian wave can be represented by a
sine curve as shown in figure 8-8, The top of
the wave represen{s the maximum positive
value, and the hottom represents the maximum
negative value, Either maximum may be called
a peak, Wave length is the distance between
corresponding points on consecutive waves as

* shown In figure 8-8, It is the distance a wave
travels during one cycle. Frequency the
number of cycles that occur per second,

a carrier wave, The process of modifying the
carrier wave in this manner is called modulation,
After this has taken place, the carrier wave
may be called a modulated carrier wave, (See
fig. 8-4(C).) When this form of radio transmission
is used, the' transmitting station generates the

carrier wave and modulates it by the message .

to be conveyed, The receiver demodulates the
incoming signal by removing the modulating
signal and converting it to its original form.

There are four principal kinds of modu-,

lation, In amplitude modulation (AM) the
amplitude (fig., 8-3) of the carrier wave is
altered, This is the most widely used form of
modulation, In frequency modulation (FM) the

B Ta)ble 8-1, — Radio spectrum o F .
Frequency range ) Name of the range 3 Symbol
Below 30 kHz - . Very low freyuenoy - VLF . +
. 30-300 kHz , " Low frequency e LF .
- 300-3,000 kHz Medium frequency -4 . MF
3~30 MHz High frequency HF
30-300 MHz Very -high frequency 'VHF
300-3,000 MHz . - Ultrahigh frequency UHF ~
3,000-30,000 MHz Superhigh frequency SHF
30,900-300,000 GHz* Extremely high frequency EHP

’

f. Gigahertz

a w
B}

£

]
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frequency of the carrier waye is altered. This
{8 used in some voice communications and
commercial broadcasting and has an advantage
of being nearly static free. In phase modulation
the phase (amount by which the beginning of a
cycle is displaced fromr a reference origin) is
altered, This is similar to FM and has some
engineering advantages, In pulse modulation
(PM) very short bursts of carrier wave signals
are transmitted, followed by relatively long

o AL AL
T

L
.

periods during which no slgnal is transmitted,
PM ‘is used in RADAR, DME, and radio teletype,

With amplitude modulation, two sidebands
are radiated, the frequencies of which are the
sum and difference, respectively, of the carrier
and modulatlng frequencies, The intelligence
is carried only on the sidebands, In single
sideband (SSB) transmission the carrier and
one of the sidebands are suppressed, producing
narrow bandwidth transmission, Bandwidth is
the amount of radio spectrum vequired for
transmission, ‘including the carrier wave and
poth sidebands when present, SSB transmission
is desirable in that it effects economy in the
use of lim!ted frequency bands and in power,

Radio Transmitter °

——00T— DASH

I\IWM' ﬁf””ll\ﬂllmll\lll! 'ﬂm\mlf
VU VUUUUUUULIUY UUUY

CODE (CW)OPERATION

VOJCE FREQUENCIES
(1

MCW OPERATION{AMPLITUDE MODULATION)

: " 201,107
Figure 8-4, — Types of radio waves,

A_radio transmitter consists-essentiallyof ———

a power supply to furnish direct current; an

oscillator to convert direct current into radio -

frequency oscillations (the carrier wave); an

amplifier to increase the output of the oscillator;
a device for controlling the frequency of the
generated signal; and, for most transmitters,
a modulator to produce moduldtion of the
carrier wave, (See fig, 8-5° “In dddition, an
antenna is needed to project the electromagnetic

. radiation into space,

ANTENNA

An antenna can be defined as a conductor or.

system of conductors used either for radiating

7Y

ANTENNA

“MICROPHONE )__
e | [mnmal (W] [0O0] {009
L I T « *
oOE ‘ (GROUND = |
. SUf’PLY |
201,108
' , Figure 8-5, — Radio transmitter,
. - 140
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. Figure 8~6,— Radio receiver.

electrcmagnetic energy into space or for col~
lecting electromagnetic energy from space,

In effect, electrical energy from the trans-
mitter is converted into electromagnetic energy
by the antenna and radiated into space; on, the
reception end, the opposite transpires, and this
electrical energy is fed into the receiver via
the antenna, - '

" Fortunately, separate antennas seldom are .

required for transmission and receptfon of

induced in the conductor, which thereby becomes

.8 generator of radio frequency power, A racto

radio energy. An antenna transfers energy -

from space to its input receiver terminals with
the same efficiency it transfers energy from
the output transmitter termtnals into space,

assuming, of course, that the same frequency

is used in both cases, ,

. This property of interchangeability of the
same antenna for transmitting and receiving
operations is known as antenna reciprooity,

Antenna reciprocity is possible mainly be-
cause antenna characteristics are essentially the
same regardless of whether an antenna is sending
or receiving electromagnetic energy. Ah antenna
may be nondirectional &r directional depending
upon the design or arrangemen* of antennas,
called an array. Reflectors are also used to

" reflect some of the radiated energy in a desired

direction, -

- RADIO RECEIVER

. When an electromagnetic field passes a
oonductor > such as an antenna, a currer;t is

4
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receiver is a device which accepts the power
thus generated by an antenna, and transforms
it into usable form, The oufput,of receivers
most used by ACs is presented aurally via
earphones or a loud. spesker, or visually on
a cathode ray tube as in RADAR or DF., k

A radio receiver consists essentially~of\,
electrical components capable of doing four
things as follows: ‘

1. Selecting a signal 'of ‘a single frequency
from among the thousands existing togéther in
the receiving antenna. ‘o

2, ‘Amplifying the selected signal without
distortion untfl it is sufficieatly powerful to
actuate succeeding~devices within the receiver,

. 8, Demodulating any modulated signal 80 a8
to produce a new signal of audible or other
usgble frequency, .

4, Amplifying that signal still further until,
at the output of the receiver, it can operate the
devices which present the signal in usable form, .
(See fig, 8-6,) - ‘

‘'NOTE: For a more. detailed study of com-
munications theory and other rélated data you,
as an Afr Controlman sfriker or rated AC,
should refer to Bagic Flectronics, Volume 1,

NAVEDTRA 10087-C,




The omnidirectional facility derives its name
from the Latin word omnis, meaning-all., Hence

" the omni facilitles produce directional guidance
. in’all directions. Theoretically speaking, an
... infinite number of courses are produced by these
-.fagilities, but in actual practice only 360 are

. “usable under optimum conditions. Courses
“produced by ommnd facilitles radiate from
‘the station' like spokes from the hub of a

PR . . AIR CONTROLMAN 3 & 2 .
: ~ VHF/UHF -OMNIDIRECTIONAL
RANGES

is based on the comparison of the phase
difference between two radiated audio frequency
sign the difference in phase varying with
change azimuth. One of the two signals
is nondireStional. It has a constant phase
throughout 360 degrees of azimuth and i8 called
the reference phase, The other signal rotates
at a speed of 1,800 rpm, varies in phase with
~ azimuth, and is cadlled the VARIABLE phase,

The rotating signal is initially set so that
at magnetic north both the reference and the
variable signals are exactly in phase, In all
other directions, the positive maximum of the
variable signal will cucur at some time later
than the maximum of the reference signal. The
fraction of the cycle which elapses between the
occurrence of the two maximums at any point
in azimuth identifies the azimuth aﬂgle of that
point. (See fig, 8-7,)

For an analogy to help visualize the method
of determining bearing from the transmitter let .
us use, as an example, a rotating light beacon,

_ Suppose that an additional light flashes each
time the light beam sweeps past magnetic north
and the beacon rotates clockwise at 6 rpm (one
revolution each 10 seconds or 36 degrees per
second)¢

’

To determine our direction from the beacon,
we could use a stopwatch, startlng the watch at
the instant-we see the start of ihie flash and-
stopping it when the rotating beam sweeps past
our position. Then, by multiplying the number
,of .seconds shown on the stopwatch by 36, we
can obtain our magnetic bearing from the

B A e D b D T N T e e e S e Ay

- wheel and are called RADIALS, It is important Sas . *
to remember that the radials are always FROM R ¢ R
the statlon. . N -
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PHASE ANGLE DEPENDS ON DIREGTION
QF RECEIVING ANTENNA FROM
OMNIRANGE STATION

R=REFERENCE PHASE V=2VARIABLE PHASE

201,110
Figure 8-7,-— Comparison of reference and var-
' iable phase,

beacon. Suppose that exactly 6 seconds elapse
from the start of the flash until the rotating
beam flashes pasf us: 6 x 36 = 180, From this
we determine that bearing from the beacon
is 180 degrees,

If we move our position to the right (counter-
clockwise), the elapsed time interval would be
shorter; hence, ouy bearing would be something
less than 180 degreeg, The reverse would be
true if we moved our position to the left (clock-
wise), In effect, the reference and variable
voltages of the omni facility provide the same
information electronically that the flasher and
the beacon supply visually in this example.

RECEIVING EQUIPMENT

The basic function of the airborne receiving
equipment i8 to measure the phase angle
between the reference voltage and the variable
voltage. As described previously, each point or

’ 148
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.

degree of azimuth radially from the ground
transmitter has a definite, fixed phase difference
between the reference and-the variable signals,
@ Therefore, if our receiving equipment can
translate and provide in readily usable readings
on the instrument panel the phase differénce
existing at the ‘receiving position, a bearing
from the transm'tter is obtained. Likewise,
if our equipment can be adjustéd-to any desired
bearing (or phase difference), and indicate when
the aircraft has reached that bearing, we may
preset courses, then fly to apd continue alo
them. That is exactly what the receiving system
is designed to do, and a great deal of information
is available to the pilot taking advantage of all
its possibilities, ‘

<

DISTANCE _MEASURING

-

Operating in the UHF band on the line-of-
sight -principle, distance measuring equipment
furishes distance information with a very
high degree of accunacy. DME measures slant
distance rather than hprizontal distance over the
ground. Except in the igmediate vicinity of the
transponder and at a TYelatively high altitude,
the navigation error introduced by the slant
measurement i8 minor and usually may be
ignored, o

TYPES OF OMNIRANGES .

Several types or combinations of VHF/UHF
omni facilitigs are in operation today; therefore,
careful use of terminology referring to these
facilitiets is necessary. The omni facilities and

their operating-frequeneies—are-asfolowss ——-——]

- PIYTAN AR

A}

Distance and direction from a known ground
point are two items rof information necessary
to establish position in air navigation and
assist the air traffic controller to effectively
maintain separation, Until the advent of
equipment for measuring distance, a pilot could
find his bearing toward a selected navaid; but

. in order to determine hig actual position (bearing
and distance), it was necessary to tune to
another facility and determine his positidh by

‘ cross-reference methods, This was time cor-
suming, By use of the present-day distance
measuring equipment the pilnt has poth the
bearing and distance from-the station displayed

* on the indicators,

Principles of Operation

Distance . measuring capability requires
special equipment in thg_atrtraft and on the
ground. The airborne equipment is known as the
INTERROGATOR and the ground equipment is

' _called the TRANSPONDER, In the operation of
distance mieasuring equipment, paired, pulses at
.a, specific spacing are sent out from the

aircraft (this is interrogation) and are recetved .

at the ground station, The ground station
(transponder). then transmits paired pulses back
to, the aircraft at a different pulse spacing
} and on a different frequency. The time required
for the round trip of this signal exchange is
[ measured in the airborne unit and is translated
| into distance (nautical miles) from the aircraft
; to the ground station,

IToxt Provided by ERI

‘must obtain distance

1. VOR. VHF omnidirectional radio range
which provides bearing (direction) information, .
VOR facilities operate on frequencies between N
108.0 MHz ahd 118.0 MHz,

2, VOR/DME, VHF azimuth information and
UHF distance information furnished from co-
located components, Frequency pairing allows
the use of a single receiver tuning selector
capable of simultaneously selecting a paired
VOR and DME receiver frequency,

3. TACAN, (Tactical Air Navigation) UHF
omnidirectional radio range which provides
direction and distance information, TACAN. -
facilities operate on frequencies between 960 MHz
and 1,215 MHz, VOR receivers are unable to
receive navigational ‘signals from TACAN
facilities, o .

4.- VORTAC. A combination of VOR and
TACAN, This facility provides azimuth naviga-
tional information on VHF *(108-118 MH2) -and
azimuth and distance navigational information‘on
UHF (960-1,216 MHz), Aircraft having complete
TACAN airborne equipment can receive both
distance and azimuth informationfrom the TACAN
portion, Aircraft equipped with VOR receivers
use the azimuth information from the VOR and
information from the

TACAN portion, This is accomplished through ™
single receiver tuning selection of paired
frequencies as with VOR/DME,

RECEPTION DISTANCE

Like all VHF/UHF transmissione, omni
facility signals follow and approximate line-
of-sight course, (See fig. 8-8,) Therefore,

.
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1. A 3-letter identifier in Morse code,

2, A recorded automatic voice identification
announcing the name of the faollity followed
by the word ¢‘VOR,”

Identiﬁcation of VOR facilities ds transmitted
continuously except when interruptéd by an actual
voicé transmission on the voice featyre of the -

- navaid, or during periods of maintenance, in J
which case the 1dentiflcation of the facﬂity is )
removed, . .

TACANs are identified by ground.facility
transmission of a S-letter identifier in Morse
code at regular intervals of 37.5 seconds.

VORTAC identification requires identification
of both the’ VOR and TACAN portions of the
_ facility. The procedure is basically the same
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AAX, BISTANCE 1% auntuss o
MRS FROM VOR MRCRAIT ¢
a : 1000
100 3000
1) © 10000
100 . 10000
201,111
Flgure 8-8, -Llne-of-elght transmission char-
actetistics,”

reoeptlon dletanoe increagses with an ‘increase
in the altitude of an- aircraft, Since the reliable
operating range is about 40 miles at minimum
en route altitude (1,000 feet above terrain),
omni facilities are spaced approximately 90
miles apart to assure navigation coverage over
an airway. “Due to the operstional band of the
omni facilities, they are relatively free of
atmospheric and precipitation static,

-~

CLASSIFICATION

VOR VORTAC, and TACAN navaida are
classcd ,.ccording to their operational use, There
are three classes as follows:

T.oooeoo Terminal
L......, Low altitude .
H......Highaltitude

Table 8-2 ghows the normally antjclpated
altitude and interference-free distance service,
It is apparent from the table that this:is not
maximum range of the facility. Use of these
facilities’ beyond the prescribed limitations
is not intended,wand may therefore result in
undependable or madequate indlcatlona Jn the
aircraft, . o,

o
’

4

o

IDENTIFICATION

VORs are identified by two methods conetsting
of the ground facility transmitﬁng one of the

' followlng.

interlocked; i.e., the VOR ldentiﬁcatlon 18
continuous except at regular intervals of every
87.6 seconds when the TACAN is identified,
Where the recorded automatic voice identification
~is ysed for the VOR portion, it consists of
the name of the facility followed by the word
VORTAC,

-t

VOR RECEIVER CHECKS

Federal Air Regulations’ );art 91 provides
for' certain” VOR equipment ‘acouracy checks
prior to flight under instrumept flight rules
(IFR). The FAA has provided the Iollowing means
of checking VOR receiver accuracy:

1. VOR test facility (VOT).
2., Certified airborne checkpoints,

Table 8-2, — Altitude and radius distances

Distance ¥

Altitudes
(niles)

Class

e

1z.093' and below
N idow 18,0007
“Below 18,000
14,500 -~ 17,999
<18,000° -~ FL 450

. Q.Qm L 450

* Sipplicable only within the contiguous 48 states.

40
40
100
130
100

] -

¥

S - - ]

[}
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3. Certified checkpoints on the airport
surface,

The VOR test facility (VOT) transmits a test
signal for VOR receivers which provides a
convenient and accurate means to determine the
operational status of their receivers,

F Airborne and ground checks consist of certi-
fied radials that should be received at specific
points on the airport surface, or over spetific
landmarks while airborne in the immediate
vicinity of the airport.

Should an error in excess of plis or minus
4 degrees be indicated through the use of the
ground check, or plus or minus 6 degrees using
the airborne check, IFR should not be attempted
without first correcting the errern,

) .
NOTE: In addition to servicing 120 aircraft,

two distance signals are generated, processed;
and utilized by the monitoring equipment, Thi

-ensures ground-station reliability,

TACAN bearing accuracy is plus or minus
8/4 of 1 degree, The.distance accuracy is about
plus or minus 600 feet plus 2 percent of the
distance measured,

Coor .

Atmospheric conditions above 60,000 feet are
such that the high voltages within the equipment
are sufficient to cause arcing, Therefore,

"TACAN operation is limited to altitudes up to

50,000 feet,

On later models of airborne TACAN equipment,
air-to-air ranging has been added which provides
distance information betweon g : ¢

In addition to the above procedure, the Navy
has established checkpoints on taxiways, usually
‘in close proximity to the warmup area, or
those used just prior to taxiing on the runwayv
in use. These checkpoints consist of a position
on the taxiway, marked by a 20' circie painted
on the surface, and a painted sign adjacent to
the taxiway that indicates the distance and bear-
ing to the TACAN/VOR from = position directly
over the circle, (See chapter 10.)

CAPABILITIES AND LIMITATI(/')NS

The- VOR and TACAN characteristics are
similar with the exception of VOR providing
bearing information only and operating in the
VHF frequency band, Since TACAN is widely
used thrcughout the Navy as a primary navaid,
no reference is made to VOR in this section,

The TACAN sys: m employs 126 two-way
operating channels of 2 MHz spacing within
the frequency range of 960 to 1215 MHz. Bearing
information is available to an unlimited number
of aircraft within range (line of sight) of the
facility, Distance information is also limited to
line of sight and normally extends from 0 to 195
miles. Newer equipment may provide distance
information to 300 milés, A ground facility will
reply to as many as 120 interrogativns for
distance information simultaneously, Thus it can

be said that each of the 126 TACAN channels-

available will provide full service
and distance)
simultaneously, s

(bearing

AN

! 151
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to as many as 129 aircraft .

radio sets, To accomplish this finction, pilots
of the aircraft concerned must agree. upon
selection of two different TACAN channels which
are separated by exactly 68 MHz, If such g
capability exists, an airborne TACAN radio
set can transmit distance reply signals to
interrogations from as many as five other.sets
simultaneously, At the same time, the set will
receive replies to its own interrogations from
all five other sets, However, only the distance
to one other set can be displayed on the aircraft’s
distance indicator, No bearing information is
available between aircraft when the air-to-air
ranging feature of the equipment is selected,
Also, ground-to-air information is not availabla _
when the air-to-air feature ie zelected, Figure
8-9 is an example of the visual display provided
the pilot when the air-to-air feature is selected,

AIRCRAFT INSTRUMENTATION

The purpose of this section is to providé the

" Air Controlman with an idea of the practical use

of TACAN and, the basic aircraft instruments
involved. There are several types of instruments,
or modifications thereof, available, and new
ones are being produced continuously to provids
Navy pilots with the best possible navigation
assistance, The instruments depicted here are
not to be considered as standard inNavyaircraft,
VOR is not referred to due to similarity of
operation with the exception that VOR provides
bearing information only and operates within
the VHF frequency band instead of the UHF band .

-

as does TACAN,

</

3 J




A

5.

« AIR CONTROLMAN 3 & 2

- \DiSTANCEf-.

DISTANCE

Figure 8-10 shows a TACAN control box and
the various switches. The control system Jabeled
CHAN allows a pilot to select one of the 126
operating TACAN channels available, The switeh
at the upper right hand side of the control box
allows a pilot to turn the TACAN set off, receive
‘only (REC) which provides bearing information
only, transmit/receive (T/R) which provides
both bearing and distance information, or
air-to-air ranging (A/A) which provides distance
information between airborne TACAN radio sets.
The volume control selects the desired volume

- level of the identification of the TACAN channel
selected. This identification is the 3-letter Morse
code identification of the TACAN and is heard
in the pilot’s radio headset.

Figure 8-11 shows three basic instruments

, o
f— - ——————yiged—for TACAN—air-navigation,-They are-ag.—

/
~‘(/ DISTANCE

< -

v 201.118
Figure 8-9, — Air-to-air ranging.

201.114

follows:

1. The range indicator, which displays dis-
tance in nautical miles to the TACAN station
selected by the channel selector.

2, The course indicator, which displays the
following: :

: a, The relativé position of the course
selected (the window labeled courge) to the air-
craft (vertical bar).

b, Whether the selected courge will take
the aircraft TO or FROM (TO-FRQM indicator
on the left side of the instrument} the station.

¢. The relationship of the aircraft’s heading
{(vertical needle) to the course selected.

3. The radio magnetic indicator (RMI), which °
displays the following:

a. The magnetic heading of the aircraft
(rotating compass card). :

b. The reldtive bearing of the TACAN .
station from the aircraft (large needle with the
. number 2 on it).

NOTE: There is another small needle used
on the RMI for Automatic Directjon Finding
(ADF), which is discussed later in this chapter,
but is not shown in figure 8-11.

Figure 8-12'is an example of maintaining

. flfght along a specified TACAN radial by
Figure 8-10, — TACAN control box, correcting for wind drift..
A 162
: 18
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Figure 8-11.— Range indieater, course indicator. and radio magnetic tmdicator,

201.115
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Figure 8-11 is the actual instrument display
of the aircraft’s position No, 1 in figure 8-12
as follows:

1. The range indicator shows that the air-
craft is 60 miles from the TACAN station,

2, The coursg tndicator shows tfxat the air-

- craft is on the selected course (060) which will

take it TO the station.

3. The radio magnetic indicator (RMI) shows
that thé aircraft’s magnetic heading is 060 and
the TACAN is directly ahead of the aircraft.

At position No, 2 of figure 8-12 wind has
blown the aireraft off the radial, The instruments
indicate this as follows:

1. The range indicator shows that the air-

craft i8 now 60 miles from the TACAN station,
2, The course indicator shows:

8. The selected course (060) which will

take, the aircraft TO the station is left of the
“aircraft’s position (vertical bar).

b.sThe.- airgraft’s heading is parallel to
the selecte &&burse‘ (vertical needle),

8., The RMI shows that the aircraft’s heading
is still 060 magnetic;’ but the TACAN station
now bears left of the aircraft’s nose,

The pilot must ‘apply corrections to return
the afrcraft to the desired radial, Position No, 3

. 153

. 1:{18

shows the instrument display after the corrections
have been made as follows:

1., The range indicator shows the aircraft
is now 40 miles from the TACAN station,

2, The course indicator shows that the ge-
lected radial (060) is still left of the aircraft’s
position (vertical bar), and the heading of the
aircraft will intercept or is toward the selected
course (vertical needle), -

3. The RMI shows that the pilot has changed
the magnetic heading to 030 and the TACAN
station now bears to the right of the dircraft’s
nose,

Position No, 4 shows the aircraft’ back on

course with a corrected heading to maintain

such course as follows:

1. The range indicator shows the aircraft is
now 10 miles from the TACAN station,

2, The course indicator shows the following:

a., The aircraft is back on. the selected
radial (vertical bar) which will take it TO the
station, . ‘

b, The aircraft’s heading is left of the
course selected to compensate for the wind
(vertical needle),

3. The RMI shows the aircraft’s magnetic

heading is 050 and the TACAN gtation bears
right of the aircraft’s nose,
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. Figure 813, ~TA
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When the aircraft passes over the station,
distance on the range indicator will commence
to increase, the vertical bar on Whe course
indicatoy will fluctuate from side to side
momentarily, the TO~FROM indication on the
course indicator will change to FROM, and
the needle on the RMI will rotate aimlessly,
then stabilize 180 degrees from the bearing
approaching the station, or point aft of the
aircraft to the TACAN station, The reason for
the course indicator and RMI TACAN needle
-flpctuation is a large cone of ambiguity directly
over all TACAN stations in which no bearing
information is received. This cone of ambiguity
is 100 degrees, Therefore, the instruments which
use bearing information will not settle down
until an afrcraft has passed ‘thro the cone,
However, distance information is constant; and
since it is slant range, there will be a reading
of distance directly over the TACAN station
which indicates the vertical distance or altitude
of the aircraft, (See fig. 8-183.)

TACAN may also be used to maintain a
constant distance, called ARC, from a TACAN
station, To accomplish this a pilot would, after
arriving at the desired distance (ARC), selécta

CAN station passage, .. : T

166

184, 7

. LOWEST DME ‘READING /i =77
..., " INDICATES STATION PASSAGE,~ = ..
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magnetic heading on the RMI to cause the RMI
TACAN needle to point off the aircraft’s wing
or 90 degrees relative to the TACAN station,
Then the magnetic heading would be altered
slightly to maintain a constant distance or fly
the ARC, and constant relative bearing to the
TACAN-gtation,

RADIO BEACONS ~

Several types of radio beacons are used as
aids to aircraft navigation, The discussion in
this chapter includes nondirectional beacons,
ADF procedures, and marker beacons,

NONDIRECTIONAL
RADIO BEACONS (NDB) \

-A low- or medium-frequency radio beacoh
transmits nondirectional signals whereby the
pilot of an aircraft equipped with a loop antenna
can determine his bearing and ‘‘home'’ on the
station, These navaids normally operate in the
frequency range of 200 to 415 kHz and transmit
a continuous carrier with a continuous keyed .
identification except during voice transmissions,

i
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When a radio beacon is used in conjunction
with the ILS markers, it is8 called a compass
locator, ILS systems are discussed later in
this chapter.,. -

Al radio beatons except the compass

- locators transmit’ a continuous three-letter

identification in code, Cotpass locatorstransmit
a continuous two-letter identification in code,

Voice transmissions are made on radio

beacon§ unless the letter W (without voice) is

inciuded in the class designator, Radio beacons
are subject to disturbances that. result in

. ADF needle deviations, signal fades, and in-

“terference from distant stations during night
operations, Table 8-3 shows the classification
and normal usable distances of NDBs,

i
|

A JTOMATIC DIRECTION FINDING (ADF)

Although many.new types of direction finding
and homing equipment are coming into widespread
use, the radio compass still remains a basic and
important piece of equipment for homing,
tracking, course interception, time/distance
checks, and similar purposes, Therefore, a
brief description of the basic method utilized in
an ADF orientation is included so that the Air
Controlman may visualize the “pilot’s position”
during an ADF orientation,

When the pilot is flying ADF, the problem of
orientation is solved automatically, The 0-180

degree axis of the radio compass indicator is,

aligned with the longitudinal axis of the aircraft,
Fhus,, you can think of 0 degrees on the radio
compass dial as representing the nose of
the aircraft, while 180 degrees on the radiv
.compass dial represents the tail of the aircraft,
The radio compsass needle always points toward

Table 8-8, — Service range of NDB facilities

N
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Figure 8-14,— Inbound bearing to station X.

the station, This means that when the radio
compass indication is between 0 and 090
degrees, the station is ahead and to the right
of the aircraft, When the radio compass points
to a reading between 090 and 180 degrees, the
station i8 behind and to the,right. A reading
between 180 and 270 degrees shows that the
station is behind and to the left, while a reading
of between 270 and 360 degrees shows that
the station is ahead and to the left, The radio
compass 'needle points to the number of degrees
the pilot must turn in a clockwise direction to
head directly toward the station, This is called
relative bearing of the station.

By adding the relative"bearing .of the station
and the magnetic heading of the aircraft; the
pilot can determine the magnetic bearing of the
station, This establishes a line of

the aircraft to the station. By looking at

-figure 8-14 you can see that the ajrcraft is

approaching the station from the southwest, The
tagnetic bearing of the station is 060.degrees.
For the sake of simplicity, we will assume that
there is no wind drift, 8o & ‘magnetic heading
of 060 degrees is holding the aircraft on' this
bearing, The radio compass indicates the relative
bearing, of the -station—the 4pgle measured
clockwise from the nose of the aircraft to the
station, In this case,, the relative bearing is.
0 degrees, -

sition from

4
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MARKER BEACONS

Marker beacons serve to identify a particular
location in space along an airway or on the
approach\ to an *instrument runway, This is
done by means of a 76-MHz transmitter which
transmits a directional signal to be received
by .aircraft ‘flying overhead, Four classes of

markers are now in general use—FM, LFM,
and ILS marker beacons, and Station Location

or Z-Markers,

The _clags FM {anmarkers are used to
provide Ya positive identification of positions
at definite points ng the airways, The
transmitters have a”’Power output of approxi-
mately 100 watts, Two types of antenna array

7

The FMHW {8 a combination of two facilities,
for the specific purpose of allowing aircraft to
proceed directly to the marker by means of the
radio compass, The FMHW consists of, the
following: '

1. FM—-A 'anmnrker, bone or eliptical 100
watts, 7

2. MH—A low-powered radio beac,on,'leee
. than 50 watts,

* 8, W—Designates with a voice facility,

) ' /
INSTRUMENT LANDING-SYSTEM
‘f‘*-»

One of the mcst importanpt problem= in the

are uded with class FM fanmsrkers, The
* hievement of all-weather fiignt reliabilit has
first type used, and generally referred to ae ean the g ]a g gnl Ay

tr

uw stanaaru ype, prouub el

pattern, which at an elevation of 1,000 feet above
the station is about 4 miles wide and 12 miles
long, At 10,000 feet the pattern widens to about
12 miles wide and 35 miles long, (The long
axis lies across the alrway,)

The second array produces a- dumbell or

bope-shaped pattern, which at the ‘‘handle” is

" about 3 miles wide at 1,000 feet, The bome-shaped -

marker is preferred at approach control
locations Because the narrow pattern provides
a more accurg.te position,

The class LFM or low-powered fanmarkers
have a rated power output of 5 watts and are
usually located within 5 miles of the station with
which they are associated, The antenna array
producee & circular pattern which appears
elongated at right angles to the airway due to
the directional characteristice of the aiicraft
receiving antenna, —~

ILS marker beacon information is included
under the heading “Instrument Landing System?*’
in-this chapter,

The Station Location, or Z-Marker, was
developed to meet the need for a positive position
indicator for aircraft operating under instrument
flying conditions, to show the pilot when he was
passing directly over a Low Frequency Radio

* Range Statioh, The marker consists of a b-watt -

“ywansmitter "and a directional antenna array
which is located on the range plot between the
towers or the loop antennas.

At certain iuatp.lla.tiona where the fanmarker
is located off the airways and the radio beacon
is installed at the fanmarker site, is the FMHW,

aircraft by instruments, This development has
gradually evolved into the present Instrument
Landing System, commonly known as ILS,

The ILS system may be divided functionally
into three parts:
glide

1. Guidance information—locallz_er,

‘Blope )
2. Range information— marker beacong

3. Visual information—approach lights, touch-
down and centerline lights, and runway
] lighte. .

While - these three elements _are being
improved, there are several supplementary
elefnents being incorporated to further increase
the utility and safgty of the system. Compass
locator etationer&Zv‘e been added to ‘assist in
holding procedurds and in tracking the locdlizer
course, PAR is another added feature which is
used to monitor the actual flightpath of aircraft
using ILS,

To utilize the localizer agsociated with the
ILS, an aircraft, to receive -gne of the 20 ILS

'channels available, must VBe equipped with a

VHF receiver capable of receiving frequencies
in the 108- to 112-MHz band, The aircraft
must- also be equipped with a course indicator

to display the information received,

- The structure housing the lucalizer unit of
the ILS is located on the extended centerline
of the instrument “*unway of an airport. It is
located far enough from the end of the runway
to prevent it from being classed as a hazard,
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" Figure 8-16,—ILS localizer instal]ation, ,

-

‘This unit radiates a fleld pattern directly

down the centerline of, the runway toward the

. fanmarkers, It also directs another field pattern
N 3 pge _Datterns_yre
. called the front and back courses, respectively.
i (Sw ﬁgc ?"150) ’ .

&

‘ Utilizing the front course for an ILS approach
{s desirable since glidepath information is
dieplayed only on this course. The back course
may also be used, but since no glidepath
information is available, the approach minimums
will be considerably higher,

The localizer has a power output of 100
watts, This is sufficient to provide course
guidance to the runway from a distante of 18
nauticul miles, provided the aircraft is not lower
than 1,000 feet above the surface or not higher
than 4,500 feet above the elevation oOf the antenna
site, To produce the oncourse signal, the radiated
field pattern is modulated at two different
frequencies, The right side, looking from the
outer marker toward the transmitter, is
modulated at 150 Hz, This is identified as the
‘blue sector on maps or chayts, The left side
18 ‘modulated at 90 Hz and‘is identified as the
yellow sector, The oncourse‘is the point of

code group preceded by an “I” designator;
for instance, I-MIA ar I-DAL., Most ILS
installations include a voice facility on the
" localizer frequency,. This voice facility is
- umed for ths transmission of approach contro}
inatructions from the airport control tower.

The glidepath, unit is hdused in a building
~ located between 750 and 1,260 feet from the
approach end of the runway (down the runway)

)0

&

£l
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equisignal strength between the. radiated pattern, .. -
Each localizer is identified by a 3-letter

1568 °
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_and offset 400-600 feet’ from the runway - .
centerline, -
The- beam projectéd by the glidepath trans-,
mitter. is essentially the same as would be the
localizer beam vperating on its side, The upper
side of the béam !s modulated at 90 Hz and the-
lower side at 1560 Hz, )

The glidepath projection angle is normally
adjusted to '8 degrees abové the horizontal so
_ tHat -it intersects the middle marker at about .
* 200 feet and the outer marker at abbut 1,400 feet

above the runway élevation,

. Ti1 addition to the desired course, all glidepath
facilities inherently produce additional courses
at higher vertical.angles, However, provided
piléts are properly indoctrinated in glidepath
instrumentation and follow procedures correctly,

pge_high angles will not be encountered-and

will cause no difficulty in glidepath navigation,
(See ‘f’.go 8-160) ’

The-wglidepath transmitter operates in A
frequency band of 329,3 to 335,0 MHz, with a
reception range of 18 nautical m!les aad & power
output of 5 watts, i

Every localizer frequency has a corresponding
glidepath frequency, The frequency selector
control is designed' to switch the glidepath
receiver to the corresponding fréquency auto-
maticatly when the pilot selects the proper
localizer frequency, provided the aircraft is
eqhipped with a glidepath receiVer. This process
is known as PAIRED FREQUENCIES,

The *markers uged with thé ILS are low=-
powered fanmarkers of‘3 watts or less output,
operating on the fanmarker frequency of 76 mc
and radiating the same.vertical iliptical-shaped
pattern, ‘

J
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Figure 8-16, —ILS glidepath and marker instal-
. ' lation. A
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The outer markex is located approximately
4 to 7 m'!les from the’instrument runway and is
aligned on the front course of the ILS,

The middle marker i8 located approximately

" 8,500 feet from the approach end of the runway,

between the runway and the outer marker,

Certain civil and military aircraft are

equipped with ILS marker receivers which are
used in connection with ILS facilities, They are
usually equipped with purple and amber lights
mounted on the instrument panel of the aircrait.
Although all ILS markers are on the same
frequency, the different lights are designed to
operate independently, dépending on the magula-
tion frequency (tone) of the signal being received,
A '400-Hz band-pass filter is included in the
purple light hookup and a 1,300-Hz filter, for
" the amber light, These filters are intended to
pass only the particular modulatiofpfrequency
for which they are designed, Thus, when the
rcraft i8 over an outer marker (400-Hz tone),
e purple light will flash two dashes per second,
en the ajrcraft is over a middle marker
the amber light will ,flash
alternate dots and dashes,

The modulated tone signal is heard in the
headset, and at.the same time the visual signal
is displayed by the marker beacon light, .

Compass locators have a power output of

less than 25 watts, a range of at least 15 miles,

and operate between 200 and 415 kHz, It.is
employed as an aid in the following:

1. Transition from en- route to ILS, flying
a homing path direct to the outer marker from
the designated radio fix or facility.

It

. equipment in
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2, Flying a holding pattern by keeping the
pilot advised at all times of his position relative
to the outer marker,

3. “Tying down’ and tracking the localizer
course,

4, Determining when the markers are passed,
This is_particularly useful in case of failure
of the fanmarker equipment,

A 2-letter identifier is used for the identifi~

cation of the compass locator (LOM and LMM),
The two letters are derived from the 8-letter
location identifier, .

The first and second letters of .the 3-letter
location identifier are assigned to the front

course outer marker compass locator (LOM), .

and the second and third letters are assigned
to the front course. middle marker compass
locator (LMM), .

Exampnle: Oklahoma City, Okla, — OKC LQM —
OK LMM—KC,

When used in conjunction with ILS, compass
locators are installed at the outer and/or
middle marker location, They are designed for
use with automatic direction finding (ADF)

e aircraft,

At some locations, higher-powered radio

beacons, up to 400 watts, are used as outer

marker compass locators. These generally carry

transeribed weather broadcast information.
»
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'CHAPTER 9

The purpose of this chapter is to introduece
the Air Controlman to the varijous types and
.pleces. of equipment found in control towers
throughout the Navy, Great strides have been
«taken in the past decade to standardize and
modernize both the centrol towers and the
equipment therein. Through constant research
and development the Air Controlman may expect
- t0o see even more
in the future. This is necessary to keep pace
with the rapid progress being made in the
field of -aviation.

. The equipment and methods of operation
discussed in this chapter are considered to
‘be most widely in use at this time. As new
methods and ‘equipment are installed at duty
stations, it behooves every Air Controlman
to study diligently, not only the method of
operation, but the capabilities and limitations

of the equipment and the techniques utilized.

JOINT ELECTRONICS TYPE
DESIGNATION SYSTEM

The Joint *Electronics Type Designation
System (JETDS), formerly known as the AN
«omenclature system, was developed to stand-
ardize, within the DOD, identification of electronic
material and associated equipment.

This system of type designations applies to,

developmental, . preproduction, and production.
models of systems, groups, components, and
subassemblies of electronic equipment for
military use. Once assigned, a type designation
will never be duplicated. In the JETDS,
nomenclature consists of a name followed by a
type designation, which is composed of indicator
letters _ and an assigned number, The type
designation- will always appigpto one specific
article or any subsequent improvements that
' may be made on that article, - o

development in equipment -

CONTROL TOWER EQUIPMENT

A type designation assignment for a complete”
system, or set, consists of an AN (which is
used to identify major items of electronic
equipment), a slant bar, a series of three
letters, a hyphen, and a number. The meanings
of the three letters following the slant bar may be
found in the table yncluded in this manual as
appendix II,

An example of a type designator would be
Radar Set AN/SPS-10, which ik a surface search

radar set designed for installation aboard ship.

COMMUNICATIONS-CONSOLES

Radio is the primary meansof communications
with aircraft, both in the air and on the ground.
Different radio frequencies ‘are established for
a particular type of operation. For example,
most Navy towers have 340,2, 360.2, 142,74,
and 126,2 assigned specifically for airport txaffic
control purposes, Additional frequencies may
be established by appropriate authority at'some

. facilities depending upon operational require-.

ments, Different operating positions within the
same - facility may have to share.the same
frequency for a single aircraft operation, For
example, single piloted IFR aircraft should be
provided a single fxequedcy approach to the
maximum extent that communications and traffic
conditions permit, Therefore, approach contiol,
radar facility, and the control tower may find
it necessary to use the same frequency sometime
during such dn operation. Additionally, inter-
facility communications may be necessary for
coordination between the different operating
positions where physical contact between con-
trollers is not possible, To provide controllers
with this capability, communications consoles
are provided -which allow selection of various

'frequencies and intercommunications between

operating positions,
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. Figure 9-1.—AN/FSA-17 communications console.

+

AN/FSA-17 COMMUNICATIONS CONSOLE

- The AN/FSA~17 communications console (fig,
9-1) is 4 communications control system for
air traffic control centers at naval air stations
and other facilities where several operators
must exercise control over multichannel radio

. communications while at the same time maintain~
_Ing interphone communications with each other,
The system provides control of as many
as 20 transmitters with a lockout feature that
denies the use of a transmifter to any other
. operator once selected, It also monitors as many
as 20 radio receivers at any one time, An
operator can talk to one or more operators
on the interphone feature, The interphone feature

allows private line or party line inter-
communication,
9 161
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The operation of the console is simple, once
the ‘confusion of ,the *multiplicity of controls
is overcome, (See fig. 9-1.) Located ,on the
right side of the console i8 a microphone level
indicating meter, level controls for the micro-
phone and headphone, and a dimmer control
for {lluminations, ag well as lights and switches,
The 8-position radiophone switches control the
receivers and transmitters, These gwitches are
OFF.in the down position, To monitor afrequency,
the switch is moved to the middle position,
To select a transmitter, while monitoring the
frequency, the switch is moved to the top
The radiophone frequéncy chart is a
strip of franslucent plastic placed |
radiophone switches. The frequency c
by each switch may be written on thfs chart
for réady reference, Above each switch is an
amber light which glows when a radio call is
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&

received, regardless of the position of thé switch,
A green light immediately above each amber
light will' glow when a transmitter is selected
by a corresponding switch.

The 20 interphone switches on the bottom of
the console control the 20 private line interphone
circuits, The switches are OFF in the down
{middle) position, To call and talk to another
operator, the switch corresponding to thedesived
operator is moved to the upper position, Above
each interphone switch is a red light which
will glow when the position is called by another
operator (the one corresponding to the number
under the light), The supervisorinterphone switch
provides a private line interphone circuit to
the supervisor’s console in the same manner
as the other interphone switches,

‘ The party‘ line cutout enables a controller to

disconnect from a party line (programed into
_ the system) by moving the switch up,

A speaker amplifier control is supplementary
equipment added to the control tower operator’s
console, (See fig. 9-2,) This unit is usually
installed directly above the basic FSA-17 with
corresponding frequencies, Placing any one of
the 20 receiver switches on the speaker amplifier
control ‘removes that particular receiver from
the operator’s heéadphone circuit and feeds it

1

to an associated speaker, The speaker level

control provides for contrqgl of speaker volume,
The dimmer control is used to adjust panel
illumination intensity, The speaker muting system
prevents acoustical feedback through a micro-
phone, To achieve headphone operation on all
frequencies, the operafor needs merely to raise
the muting switch,

¢

AN/FSA-62 COMMUNICATIONS CONSOLE

The . AN/FSA-52 communications console is
similar in design and basically the same in
operation as the AN/FSA-17,
additional frequencies, intercommunicatiogs, and
possible operating positions, It may allo be
programed for the use of several direct
telephone lines through the console, (See g, 9-3.)

A speaker amplifier control unit is ¥hown
directly below the AN/FSA-62 console in figure
9-4, Other auxiliary equipment, such as a speaker,
jackbox, and boom-type headset necessary for
controller operation, are shown in figure 9-4,

It allows for’

b Y -
In addition, equipment discusséd later In ="
this chapter is shown on top of the panel in
front of the controller such as, a digital-type .
altimeter setting indicator, wind direction and
speed indicatoy, and digital time indicdtor showing
hours, minutes, and quarter minutes, Also shown
is a flight progress strip holder, (Flight progress
strips are described and illustrated in chapters,)

Figure 9-5 is an overall view of a typical
control tower layout showing the various types of
equipment used by the control tower operators,
A floor-mounted microphone keying foot switch
used with the three communications systems’
described in this chapter is illustrated in
figure 9-5,

AN/FSA-58 COMMUNICATIONS CONSOLE

The AN/FSA-68 (ftg. 9-6) is a newer type
of equipment which possesses many new and
desirable features, The modular characteristics
of this systemr permit a virtually unlimited
expansion of the basic equipment without undue:
installation of large amounts of additional units,

Some ' of the features incorporated in this
communications equipment are as follows:

1. Console mountin\g may be accomplished
by arranging the rhodules in either a vertical
or horizontal manner,

2, No limitations as to the number of transmit
or receive circuits for radiophone channels,

3. Interphone circuits available between
controllers and between the supervisor and
controllers.

4, The supervisor’s:console containg a power
and fault alarm system that indicates both
visually and aurally when trouble occurs within

‘_J;he system,

6. Backup power supply that automatically

shifts to batteries or standby power source in .

the event of primary power faflure,

6. Individual speaker and volume control at
each control position,

7. Override feature on the supervisor’s
console,

8. Landline circuits may be patched into the
modules,
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As can be seen, this particular piece of
equipment is extremely adaptable for use in
either the control tower or a radar control
room,

A controller’s position would normally consist
of a minimum of four modules: a speaker
amplifier, console amplifier, radiophone switch
(TX/RX), and interphone switch with addition®l
radiophone (TX/RX) modules {nstalled as

~ required, .
« All pushputtons are the lighted transpare
colored lens type with provisions for idenfifying
frequency, channel number, position, etc, The
console amplifier contains a dimmer switch
to .Gontrol the intensity of these lights, (See
fig. 9-6,)

To operate, select the desired frequency.
and depress the appropriate XMTR SEL hutton
(green) on.the radiophone module, This light
will then glow a steady bright, If the desired

ST TR R g AT R R

ERIC ~
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Figure 9-4,—AN/FSA-52 installation and auxiliary eq'elipment.

‘it depressed,

201.20

frequenéy’ button glows at half brilliance before
peing depressed, this indicates that it is
in use by another controller or the supervisor;
a busy signal is heard in the
headset and the light will flash brightly.
Receiver audio will be heard in the headset
when the HEADSET/SPRK button (white) is not
depressed; to transfer the receiver to the
speaker merely depress this button and, adjust
the speaker level ¢ontrolfortheToudness desired.
If it is desired only to monitor a particular
requency, simply depregs the RCVR/MON button

_(yellow), With the button pushed in the light

will glow at half brilliance,

Operation of the interphone system (fig. 9-6)
is equally as simple; to call aifer controller
or the supervisor, depress the CALL button
(red) for the station desired and the lamp will
light, The HEADSET/SPKR _button operates in
the same manner as previahsly described for
the radiophone section,

! 164
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The monitor button (redthas a momentary push
button feature which allows the controller to
listen to incomting calls, This light is illuminated
when another station is calling,

Adjustment of headphone volume and nicro-
phone level .is accomplished by utilization of the
controls located on the console amplifier,

In addition to the” controls listed on the
controller’s console, the supervisor has the
ability to ascertain which c6ntroller is utilizing
a particular frequency, what channels the
controller has been programed for, and a
provision to call all controllers simultaneously
on the interphone, )

The jackbox (fig, 9-7) is used in conjunction
with the AN/FSA=52 and AN/FSA-58 communi~
cations equipment, It provides two jacks for
the headset, one .marked RADIO ONLY and the
other marked RADIO-TELCO, For operation
without landlines installed in the system, the
headset would be plugged into the RADIO ONLY
jack., When landlines are wired into the console
and a controller requires access to them in
addition to the normal radiophone channels, he
would plug his headset into the RADIO-TELCO
jack. The jackbox is equipped with a switch
which allows the controller to change between
radiophone and landline circuits. A green light
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Figure 9-5,> Gontrol tower layout.
h
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Figure 9-6,—AN/FSA-58 controller’s communication consoies

—

' ' 201.215
Figure 9-7.—~AN/FSA~52 and AN/FSA~58 com~
munications jackbox,

.

. located on the jackbox unit will glow when the
“switch 18 in the TELCO position.

With the
switch in the RADIO position any received audio
ylﬂl he heard '}n the headset while it will be

«
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transferred to the speaker when the swztch is
placed in the TELCO position.

" Standard-type headsets and a foot-operated
switch (figs. 9-4 and 9-5) are utilized with the
communications equipment.

-

MICROPHONES

A microphone is ‘essentially an energy
converter that changes sound energy into cor-
responding electrical energy. When one speaks
into a microphone, the audio pressure waves
strike the diaphragm of the microphone and
cause it to move in and out in accordance with
the instantaneous pressure delivered to it, The
diaphragm is attached, to a device that causes
current to flow in proportion to the instantaneous
pressure applied to the diaphragm,

TYPES

There are two types of microphones in use
today by ATC facilities; they are the hand-held
type (fig. 9-8) and the headset type (fig, 9-9).
Both types should .be placed directly in front
of the mouth, withln one-half inch or almost
touching the lps. Most hand-held microphones
are relatively inefficient, and “the, slightest
variation of microphone position can drastically
reduce the intelligibility of the message being
transmitted,
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201,22
Figure 9~8,— Hand-held microphone, -

A newer style headset is being incorporated
in ATC facilities as the older, but still reliable,
telephone operator style needs replacing, It is
very light in weight and construction and fits
comfortably behind the ear, (See fig, 9-10.)

201,23

Figure 9-9, —Headset microphone.
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. Figure 9-10, — Lightweight headset micx;_ophone.

TECHNIQUES

Proper microphone technique is important in
radiotelephone communications, Transmissions
should be concise and in a normal conversational
tone, Consider the following suggestions for
proper technique: Speak clearly and distinctly;
avold extremes of voice pitch; be natural; use
standard phraseologies to the maximum extent
practicable, but do not be afraid to use plain
language where no precedence has been set;
shield-your mike from outside neises; keep your
mike a sufficient distance from an associated

'speaker to a¥oid acoustical feedback,

In radiotelephone communications, the opera~
tor of the equipment becomes part of the system,
The manner in which -the message is delivered -
determines the effectiveness of -the transmitted
signal as well as ‘'the power and efficiency of
the equipment, Figure 9-8 and 9-9 illustrate

¢ correct technique for hand-held and ‘boom or

headset-type microphones, respeotively.

A

VOICE RECORDERS AND
REPRODUCERS

The purpoae of recorders in air traffic
control facilities is to record conversations

S £
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between controllers and aircraft, These record-
ings of control instructions become a record of
the many conversations that take place between
. pilot and controllers and between pilots of
separate aircraft,

They are used for aircraft accident analysis;
checks on circuit discipline; analyzing adequacy
and accuracy of air.traffic control instructions;

.'immediate playback for assistance in search
** and rescue; and for voice training of air traffic
control personnel.

All radio circuits used for the control of
“air traffic shall be recorded:continuously during
hours of operatfon, Operator position recording
fs normally employed; however, the following
frequendies shall be recorded independently:

: 1.
2,
3.
4,

UHF Emergency

VHF Emergency .

UHF Primary (local VFR control)
UHF Primary (approach control)

~

'168
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Figure 9-11,— RD~217/UNH front panel controls.

VOICE RECORDER- ‘
REPRODUCER RD-217/UNH

The BD-21 7/ UNH (Sound-Scriber Model S-124)
Single Channel Recorder/Reproducer (fig, 9-11)
is being replaced by the RD-879{V)/UNH ten-
channel recorder-reproducer (discussed later in
this chapter) as monies become available,
Because of this, only a brief orfentation on the
operation and control of the RD-217/UNH will
be given in the Rate Training Manual,

Operation and Control .

Supplement this description by studying the
Sound-Scriber Service Manual sent with the
recorder in order to familiarize yourself with.
the capabilities and limitations of the recorder,

The RD-217/UNH Single Channel Magnetic .

Tape Recorder-Reproducer has been engineered
and designed to perform the specific task of

.
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Figure 9-12,— Portion of magnetic tape.

P -

continuously . recording any desired communi-
cation signal over any period of time up to
24 hours without tape change. In addition, the
time ih minutes from 0000 to 1455 (24 hours,
plus a 15-minute overtime allowance)-has been
precision-printed on the visible side of the tape
as it moves past the recording head,

All the controls of the magnetic tape recorder
(except the automatic volume control switch)
are conveniently located on the front panel,
(See fig, 9~11.,) Study the service manual for
complete procedures as to the proper methods
to follow when tapes are to be changed or when
playback is desired: |
~ The recording medium is a brown magnetic
tape. wound on a 3 8/4-inch diameter plastic
reel with the coated side wound towardthe inside,
Each tape is 2 inches wide and approximately
312 feet long.

There are two time scales on each reel
.of tape, To permit easy location of recorded
material, the urcoated side is stamped in
minutes to provide a time scale, This scale
starts at 0000 minutes at one end of the tape
and is stamped, along its length, a total of 1,466
. minutes, (See fig., 9-12,) The time scale that is
right side-up as the operator faces the recorder
is the one being used. In order to locate a
specific portion of the recording, it is necessary
to convert the number to time, If the number is

169

* the recorder and the spare tapes is a room

.of the tape up and cover the aIigned ends of

Figure 9-13,— Cutting magnetic tape.

17

! »
0200, it indicates that 200 minuteg have elapsed
since the tape was actuated, The conversion
formulas are:. If you have the number, divide
by 60; if you have the time in hours, multiply
by 60 and add the minutes,

Recorded material can be stored under normal
conditions for an indefinite period of time without
magnetic deterioration, The ideal site for both

where dust and.dirt are .at a minimum, .thes:-
temperature ranggs between 60° to 76°F, and
the relative idity is 60 percent or less, The
tapes can bLe<uself 6ver-and -overfor recording ™
by erasing the recorded material. To erase the
recorded material, a demagnetizer is use;d,h=

The Chief of Naval Operations redquires all
air traffic control facilities to keep .their
recorded reels on file for a period of 10 days
before erasing, Howeyer, in some instances a
length of reeordeé=mtert:l needs -to- bekept-
longer than the required time, In this case, the
desired portion of the tape can be removed and
another piece of tape the same length spliced
in its place, s

Each air traffic control facility, has a main-
tenance kit supplied with each récorder, Within
this kit are two reels of splicing tape, To splice
the tape, place the ends of the tape that are to
be spliced together, cut the tape at a 60-degree j
angle using A~ Btralghtedge” £id’ razar; bldde L. s
similar device and make sure that the cutting ~
device is not magnetized, (See fig, 9-13.) Align
both ends of the tape with the uncoated side-

the tape Wwith the splicing tape, The splicing
tape should be allowed to protrude over the
edges of the tape and should not be stretched,
as stretching will cause it to curl, Apply pressure
to the splicing tape with the thumbnail or a
smooth object, then remove the excess tape
with nonmagnetic scissors,

201.26
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DEMAGNETIZER .
= The demiTEgnetize; 1s"A portable tit chntained
" .3 an aluminum cabinet,'The demdgndtizer is

i ~'designed to erase the recorded material from
L. & _complete, reel ‘tape, (See fig, 9-14 for an
{flusfration 4nd Coptrols of the” demagnetizer.)

derMygnetize ya reel of tape, hold the

B Y
.- power switch’ of ths demagnetizer in the ON
~ position until" the neon light becomes bright,
_ then place the reel of tape on the rdllers,
After the reel is placed on the rollers, rotate
the reel three complete turns, After the turns
are oomplete, slowly remove the reel from the
.demagnetizer and release the power .switch,
Be sure that the power switch is NOT released
before removing the reel, If this is not done
properly, a loud swishing background noise will
be heard when this reel is played back after it
has been used for recording again., To complete

f

'r

if contacted by operating personnel, Operating
personnel must at all times observe a ble
safoty regulations when using or working with

this equipnient, If the magnetic tape recorder
is to be permanently located in one spot, ground
the chassis of the machine to a good earth
connection, Because of the high voltage generated
by the demagnetizer, it mustbe grounded, NEVER
operaté the demagnetizer without a proper ground,
A jyery. strong magnetic field is created by the
twi poles Of the demagnetizer, Be oareful not
to p\{ace any delicate instrument close to this
field.\h ’

Q .
VOICE RECORDER-REPRODUCER
RD-379(V)/UNH

The magnetic tape recorder-reproducer, (fig.
9-15), xeferred to hereafter as the unit, is an
audio=frequenoy, solid-state, magnetic-tdpe re-
cording- system whioh oan make simultaneous
recordings of up to ten ohannels of audio infor-
mation,. Information stored on the tape may he
played baok through the reproducer head at
the recording site, or the tape may be removed
and played baok on the separate reproducer

" RP=-214V)/UN, (See fig, 9-16.)

The unit contains two identical tape transport
assemblies, one of whioh is always kept in a
standby condition, A fail-safe control tone is
continuously recorded and reproduced at a level
well below that. of the desired voice recording.
If the reproduce head fails to pick up this signal
(such as, when the tape breaks), recording is-
- automatically switched from thé operating trans-
port to the standby transport. When this happens,
a loud audio alarm activates at the recordjng
site, This alarm can be extinguished only at the
recording site, thus allowing the oause of the
alarm-to be corrected immediately.

*

A shorting tap generates a control signal
when most of the tape has been used and this
signal switches the recording from the used-up
transport to the.standby transport,

this procedure of erasing, “the tape —should

seconds, but in no case should it be left in the
demagnetizer in excess of 15 seconds,

SAFETY PRECAUTIONS

Both the recorder and the de.magnetizer
employ voltages which are extremely dangerous
; ‘ ' 5

Q

remain in the demagnetizer approximately 10 -

New tapSt may easily be loaded on the
transports; whenever ths reoorded information
. is no longer réquired (normally ten days), the
tape will automatioally be erased as it is used
for making. € new recording. Any one of the
ten channels oan be.individually monitored on
either of the two transports, A rotary switch
allows the operator to monitor either the

,/7
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)

incoming éignal or the reproduced signal (which
. — . occurs approximately four seconds after the
S ; recording is made),

As previously stated, up to ten channels of
data may be recorded, It i8 normal practice
to use one of these channels to record an audio
time announcement. This recorded tirhe slgnal is
displayed in DAYS~HOURS=-MINUTES~-SECONDS,

For compfete operating instructions in tape
handling and loading procedures, consult section
three of the RD-379(V)/UNH technical manual,

VOICE REPRODUCER RP-214(V)/UN

The magnetic tape reproducer ise portable,
audio-frequency. solid-state, magnetic tape re~
producing machine with a 10~-channel capability,
This unit (see fig. 9-16) is able to reproduce

any three channels simultaneously and monitor

them on a loudspegker or electrical headset,
Normal playback speedis16/321ips, Fast-forward

and rewind speed of 160 ips (minimum) enables
cueing and searching for specific parts of the
recorded tape’ Searching for a portion of
recorded information is extremely easy. All you

need to know is the time that the incident’
happened and search for it by using the recorded

’ time announcement displayed in the window
. located at the top of the reproducer, All controls
o 4are located on two panels facing the ‘operator,

For cozéplete operating instructions on “tape .
handling and loadin: procedures, consult section
three of RP-214(V) UN technical nganual. .

' ~
L 4

. WIND INDICATOR

i ¥,
%)

A
N F
s

-Wind dfrection and wind velocity indicators
+are mowfited in the control tower .to provide
controllers with first-hand ‘wind information in
order to select the proper runway to use during
specified wind conditions, They provide a method
for prompt issuance of wind directions and
] . . _welocities to pilots by controllers., Also, the-
ifs - “controller mdy note a marked increase in
- vélocity, - gustiness, or -a- wind- -shift that,-if -
st B relayed immediately to the weather servics .
. personnel, may be significant of impending or
L 4 approaching wéather changes, These instruments
| ’ .+ are of several sizes and mounted in varioul
ways in the tower,

- 201,240 -
Figure 9~15.— Voice recorder-reproducer RD~- ' Normally. the meteorological lnstrumenta To~
: 379(V)/UNH, ) _cafed in the tower are ‘‘slaves” to the equipment
> " - ) . ~Q’W .
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_Figure 9-18,~ Voice reproducer RP-214V)/UN,
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-

’ 201,218
Flgure 9-18, —ID-1649/UM wind direction and
) speed indicator,

s !
o : v
o >

in the meteorological office. The wind direction
received in the wedther office on the ‘“master
set” is ‘true’”’ dirgqction. On the other hand,
the directional instruinents in the tower must be
compensated for magnetic variation so that the

Figure 9-17,—1D-586/UMQ-5 wind directi’on and speed indicator,

’
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201.28

controller reads ‘‘magnetic wind,”’ which is
~what he relays to the pilot.

Figure 9-17 illustrates the ID-586/UMQ-5
.wind direction and speed indicator which is
installed in many Navy control towers.

The wind indicator readings in the dontrol
tower must be corhpared with weather service
readings at the beginning of each working day,
keeping in mind that weather service direction
is true and variation must be applied to obtain .
a correct reading., If the wind indicator is in
error plus or minus 5 degrees in direction or
5 knots in speed, weather service maintenance
personnel must be notified so that corrective
action can he taken. ¥ the instrument is in
error over 10 degrees or 10 knots, it is
considered inoperative, ‘

Figure 9-18 shows the ID-1649/UM wind
direction and speed indicator which is utilized

" in Navy control towers as well ag in many naval

radar control facilities.
+ ALTIMETER SE I‘TING INDICATOR

The altimeter settiug :ndicator is a special
fokm of aneroid baromefer so desig'ned that

. -

f
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L%

«L 79 ~ ‘ .




\ d . AIR CONTROLMAN 3 & 2

after installation and proper adjustment, the
altimeter setting may be read directly from the
scale of the instrument. (See fig. 9-19.) The
. instrument is designed to indicate the altimeter
" setting when the elevation scale is set to the
actual elevation of the instrument above sea
level. The mechanism is enclosed in a sealed
case with provision for the connection of a
venting tube. leading to the outside free air.

The altimeter setting indicator is the primary
means of obtaining altimeter settings at terminal
facilities, The altimeter setting indicator reading
must be compared with the official altimeter
setting of the—weather service between 0800
and 0900 (local time) each day. If there is an
error in the instrument of 0.02 but less than
0.04 inch, the correction factor is written on
the face of the instrument for application fo
readings 1ssued until weather service maintenance
personnel can check the instrument. If the error
exceeds .04 inch, the instrument i8 considered
inoperative. In both cases, maintenance personnel
must be advised immediately. If the average
windspeed is in excess of 40 knots at the time
a correction factor is determined, the previously
determined correction factor must be used until
the average windspeed is less .than 40 knots.

Figure 9-20i8 a digital-type altimeter setting
indicator that displays the current altimeter
setting in 4 digits and is illuminated for ease
of viewing, ’ .
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Figure 9-19, -—Altimeter settlng indicator.
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Figure 9-20.-Dlgital altimeter settlng lndicator.

Initially the eltimeter setting is obtained from
a direct reading indicator (fig. 9-19) which may
be located in a remote location such as a radar
control room or the weather service office,
This altimeter setting 1s then set into the master
altimeter setting control panel (fig. 9-21) by
adjusting the control:- knobs to.the appropriate
setting.

With this data set on the master control panel, -

display to all of the digital-type altimeter setting

indicators is automatically accompllshed. (See
fig. 9-20.) . .
PORTABLE TRAFFIC LIGHT

The portable traffic light is used to control

the movement of personnel and 'vehicles. on

the landing area and the landings and takeoffs
of ‘aircraft not equipped “with radio. It is a’
directive light which emits.an intense, Harrow .
beam, Signals from the light are readily
discernible to the pilot of uny aircraft visible -
' to-the tower operator.

B \ R ) 174 . . ' \
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' Figure 9-21;--Altimeter setting control panel.

-~
"The -portable traffic light most commonly
used (fig., 9-22) consists of a mica composition
case, a reflector mounted inside at the back, a
mechanism for controlling a choice of three
different colored lights, and a socket for a
light bulb, The light selector mechanism consists
. of two filters, one red and<one green, rounted
vertically on two arms® that extend iinto a
horizontal position from the front to the back,
These arms are connected to the light s§lector
handle underneath the case, thus enabling the

operator to select the approgrlate color, In

addition, the selector handle alds in aiming the
light, By turning this handle fully clockwise,
the red filter is ip place, giving a red light;
fully counterclockwisé puts the '~ green filter
in place,

The intermediate position, in which neither
filter i8 in place {both at the side of the case),
produces’ the clear or white light, The switch
that controls the light is in a pistol-type grip
located toward the rear of the light underneath
the case, The switch is a spring-loaded toggle
switch that automatically opens the circuit when
released, This feature enables the operator to
flash the selected color or to hold the toggle
switch down when g steady color {s desired,
The portable traffic light is normally installed
in control towers from overhead by meang of a

-

'¢able on pulleys and counterbalanced by weights,

This ‘keeps t -within reach for the
cont er’ 81 and in an out-of-the~way
poslti n.when, _

‘The Alr Controlman should be thoroughly
familiar with the. limitatiofis of the traffic

175
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LIGHT SOURCE
LIGHT

PRISM
FRONT~_  DEFLECTOR AED

GREEN FILTER IN
S~ \ SHOOTING POSITION

. 201.33
Figure 9-22,— Portable traffic control light,

-

v

control light, and evaluate its capabilities in
connection .with its use, The traffic control
light has a range of 15 miles at night and 10
miles during daylight hours. It has the following

advantages:

1. Requires no radioequipment in the aircraft;
therefore, all aircraft can be controlled whether

* or not they possess a radio. -

2. Provides an emergency method of control
in event of radio failure — either in the tower or
the aircrafto

\
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‘It has the following disadvantages:

1, The pilot may not be looking at the control
- tower at the time a signal isdirected toward him,
-2, The informsgtion transmitted by a light
signal is limite ne may transmit only an
approval or disapproval of the pilot’s anticipated
actions to him since no explanatory or supple~

mentary information can be transmitted.

> L}

The traffic control light is flight-checked at
a distance of three miles around the airport
at the lowest traffic pattern_altitude, On the
ground it must be clea.rly visible to the
extremities of use,

The meaning of the traffic control light
signals are referred to in chapter 11, ﬁgure 11-2
and table 11-~1.

201 .34
Figure 9~24.—Direct-reading clock.

Figure 9-23 is an, illustration of one of the
newer type traffic control lights, Operating
principles for this signal light are basically the
same as for the one previously described.

CLOCKS

Two basic types of clocks may be found in
the control tower: the large 12-hour wall clock,
or the small direct~-reading counter-type clock
in both the 12-hour and 24-hour version, which
also has a quarter-minute drum, (See fig. 9-24.)
Some stations have a date-time stdmp clock
which is most useful for maintaining - exact
records of the time occurrence~—of events,

_ Regardless of " what type of timing device is
utilized, it must be kept accurats at all times.

One of the newer type clock display units ,
is shown in figure 9-26. .

" This type of time indicator is remotely
controlled by. receiving an input from a master
clock which can be loco.ted within the ATC

., . P . facility buﬂding. “
o 201,221 The time is disi:luyed on the indicator A4l
Figure 9-23,— Portable signal light gun, hours, minutes, and quarter minutes and is
178 : ‘
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illuminated in'the same manner as the digital-
type altimeter setting indicator,
. -~
Time checks are, obtained from a reliable
source, and corrections to the master clock are
made a8 necessary.

NAVAID MONITORS

A malfunction of navald equipment could
‘place a pilot in a critical ‘position; therefore,
it is necessary that some automatic means be
provided for continuously checking a navaid
system, ,

Normally, the control tower is responsible for
monitoring navaids at an air station. This is
accomplished
devices located in the tower, Most monitor
equipment is similar in that it provides both
a light and an aural alarm to indicate that a
particular navaid is malfunctioning, Some monitor
equipment provides for an automatic change=-over

electronic navaid monitoring.

A

to standby navaid equipment when the main
system has failed. Other, equipment requires
that the standby equipment. be ¢‘dialed’’ on,
which is a method similar to dialing a telephone
with certain codes being dialed for certain
functions,

When an alarm system of a navaid monitoring
device goes off, the Alr Controlman on duty
in the tower should attempt to get the standby
equipment in operation, if not automatic. Then
he should notify the technician responsible for
maintenance of the navaid equipment to provide
for rapid repairs.

If the navaid has to be shut down or, le
unreliable, control tower personnel should
immediately notify the appropriate persons or
facilities, which are determined locally. These
generally include the duty section leader, the
appropriate duty officer, the technician who will

‘repair the equipment, the associated approach

control if not located in the tower, and the
ARTCC in whose area of responsibility the
station is located.

Figure 9-26 is an example of an air traffic
control console for monitoring navaids. Basically
the AN/GSA-35 in figure 9-26 provides facilities
to perform the following functions;

1. Monitor and display the status of TACAN,
VOR, and UHF HOMER transmitters at remote
locations. -

2, Establish voice coznmunications between
the console and the remote location.

3. Provide manual control of TACAN, VOR,

- and UHF HOMER transmitters, using the tele~

phone dials
4. Provide a visual and aufal alarm should

-failure occur at the transmitter location.

5. Voice modulate the VOR and UHF HOMER
transmitters,

6. Shut down or restore to operation any,
or all, of the transmitters at the transm!tter
locations.

The control panel on the AN/GSA-BS is
divided into four modular subpanels. Three of
the subpanels contain the necessary switches
and lamps to c¢ontrol and monitor a particular
navaid transmitter. The subpanel on the left
of the console is a dial control panel which
is used in conjunction with the other subpanels
to perform the required functions.

Where an indication of navaid status is
required at positions other than the location
of the main console, a remote indicator illustrated
in figure 9-27 may be installed to provide a

g : Coam
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lights and is normally set to operate when the
tower operator selects step three, four, or five
on his runway brightness-control panel. RVR is
an instrumentally derived value that represents
the horizomtal distance a pilot will gsee down
the runway from the approach ent-RVR may be
uged by the tower, in lieu of the reported
visibility by the. observer, in the approval of
straight-in instrument approach procedures, and
takeoff minimums., | & \

THEORY OF OPERATION

The transmissometer AN/GMQ-10 provides
data for the computation of Runway Visual Range
(RVR). The transmissometer supplies light
transmittance signals in the form-of pulse rates.,
These pulse rates are transmitted to the RVR
convertér where they are correlated with the
empirically obtained RVR data encoded therein. .
The corresponding RVR value is then dISplayed
by the RVR displays once every minute,

The system is designed to convert the transmit-
tance pulse rates to their corresponding RVR
values with a high degree of accuracy. They
are based on a 500-foot baseline between the
transmissometer projector and receiver.

The RVR values are displayed digitelly (see
fig. 9-28) in increments of 200 fegt ranging from
1, 000 to 6,000 feet. Values less than 1,000 and
greater than 6,000 feet are displayed as 800 feet
and 6,200 feet, respectively, Actually, the RVR
values are displayed as two-digit numbers which
should be multiplied' by a factor of 100 in
order to obtain the correct reading. When the

+ equipment is tested or the runway lights are

201,35
Flgure 9-26, — AN/GSA-36 air traffic control
cdnsole,

slave indication from the main console. The — TAC AN O F F

navaid descriptions on the left side of the remote

indicator are lighted continuously, and the !
adjacent OFF .is lighted when that particular \/O R O F F

pavaifllgoesofftheai!r. - ., UHF H OFF A .

RUNWAY VISUAL RANGE
(RVR) INDICATOR

S

A

2. ° The RVR (transmissometer) system works in - - 201.36-

' . conjunction with the operation of the runway Figure 9-27 — Remote navaid status indicabqr. .
;5/: AN
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POWER

11| ®
ON
@ -

TEST

08 INDICATES RVR LESS

-~y . THAN 1000 FT.

G2 INDICATES RYR GREATER
THAN 6000 FT.

MODEL CI0003

——RVR DISPLAY——

® @

TESTOR RUNWAY
LIGHTS OFF BRIGHTNESS

XIO0 FT

ACF ELECTRONICS DIV.
ACF INDUSTRIES INC

-

{

Figure 9-28,— Runway visual range indicator,

, OFF, the red light indicator on the display panel

is ON, Consequently, the displayed values should
not be accepted as true values of RVR,

v

DIGITAL DISPLAY INDICATOR

The Digital Display Indicator can be rack-
mounted or placed on a desk top for convenience
of the observer, It is also completely enclosed
for protection against foreign objects. All

. controls are located on the front panel. Inter-

connection of the converter and display is made
in the rear, The front panel controls are shown
infigure 9-28 and perform the following functions;

1. ON-OFF-TEST switch. Applies ac power
to unit in TEST position er in ON position when

) RVR Converter is turned on. )

2. TEST or RUNWAY LIGHTS OFF Indicator.
Hlluminated indicator informs operator that
equipment is either in a test condition or that
no RVR curve for runway lighting has been
selected. «

a

3. BRIGHTNESS control. Adjusts the bright-
ness of the RVR display. )

Mszke sure Jfhat all cables are connected
properly, Turn the BRIGHTNESS knob fully
The display screen should now
be illpminated. The observer should wait 2

minutes before observing the d@ﬁm@ygﬁs;
TOWER BRIGHT RADAR DISPLAY
The Bright RADAR Indicator-Tower Equip-

ment, Model 1 is commonly referred to as
BRITE-1, a term derived from the initial

’

201.37

letters of the nomenclature and the model
number. The BRITE-1 system was designed for
use in control towers by"the local controller.
The volume of traffic in the terminal area
has increased to the point where it has become
difficult to rgly only on visual control of traffic
in the vicinity of major airports. Factors which
serve as a bgsis for this problem and contribute
directly to the requirement are varying visibility
conditions, a wide range of approach speeds,
and larger, airport landing areas, It is the
responsibility of the local controller to accurately
sequence arriving VFR traffic with IFR arrivals,
provide separation between IFR departures and
IFR arrivals and successive IFR departures,
He may alsq be responsible for providing separa=
tion between successive IFR arrivals inside
the final approach fix, Inthe interest of efficiency,
he must also take full advantage of minimum
separatiof in releasing departing aiicraft while
maintaining a proper margin of safety. To
effectively assist the local controller, a radar
display is needed which is suitable in the varying
light conditions existing in the tower calh ‘This
display system will operate with inputs from the
surveillance radar systems available to the
ATC facility. .
C facility
The BRITE=-1 offers sufficient control and
adjustment capability to provide complete use
«©of the Air Surveillance Radar (ASR) capability
.and had the resolution and accuracy so that
normal radar separation can be sustained
between IFR departures and ]FR arrivals,
sucgcessive IFR departures, and at certain
locations for successive arrivals inside the final
_approach fix, The display system is compact
and capable of different mounting arrangements
,to permit installations in limited space and
varied tower configurations. (See fig. 9=29;)

-
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Figure 9-30,—Isometric view of BRITE~1.
8

&

BASIC PRINCIPLES OF OPERATION TV Display Unit and the Remote Control Panel
- p . which are located in the tower cab and the Plan
‘ . * Position_ Indicator (PPI), TV Camera an

Refer to figure 9-30 for the following Maintenance Control Panel located in the .
discussion, The BRITE~-1 system is composed equipment room. The PPI receives radar infore
of five basic components, These include the mation from the surveillance radar md@alontl

i . .
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it on a 5-inch Cathode-Ray Tube (CRT) as a
PPl presentation similar to the. presentation
seen on an ASR indicator, The TV camera is
positioned at the proper distance to focus the
light from the CRT onto the face of a vidicon
tube. (camera tube) which converts the light
into TV video, This TV video is transmitted
via coaxial cable to the TV display unit in the
tower cab and presented on the 12-inch scope.

TV DISPLAY UNIT .

‘Sg”front of the TV display as shownin figure
9=29 cofitains the CRT bezel, power on-off
switch, FOCUS, BRIGHTNESS, and CONTRAST
controls, The rear of the unit contains a switch
for local or remote operation, two indicating
fusés, and maintenance related connectors,
The LOCAL~REMOTE switch on the back of the
- display unit affects the BRIGHTNESS
CONTRAST controls only. This switch, in the
LOCAL position, enables the operator to make
adjustments in the brightness and/or contrast

“
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Figure 9-31.— Remote control panel. o

be made from the operator’s remote control
panel. (See fig. 9"31.)

The FOCUS control feature also located on
the front of the TV display unit cannot be
«remoted” to any other location,’ 1t can alter
the definition” of the image being displayed but
not beyond that which is established on the
PPl and TV camera in the equipment room,
Controllers should make no attempt to make
focus adjustments since this is a maintenance

* functidn,

REMOTE CONTROL PANEL
The remote control -is designed to' be

operated éither on a desk top or regessed ina
control c¢onsole, (See fig. 9-31)) The' controk

panel is an edge-lighted plastic panel consisting
of a black surface engraved in translucent white
letters which are illuminated for night viewing
from' eight removable recessed panel lamps.
Light is transmitted from the panel lamps at
the edges of the plastic surrounding the lamps

E, levels using the control knobs on the front of
the TV display unit. When the switch is placed
in the REMOTE position, the adjustments must

throughout the body of the plastic and to the
edges of the engraved lettering. A panel light
’ i

‘U( .




~

Chapter 9—CONTROL TOWER EQUIPMENT

Iy v

control is provided to vary the 1ntensity of the

illumination of the.lettering.

OPERATING INSTRUCTIONS

The operation of the BRITE-1 system is
limited to the operation.of the remote control
panel as shown in figure 9-31, Perform the
following procedural steps for the operation of
the BRITE-1 system:

* 1. Adjust display BRIGHTNESS cohtrol until
the raster (horizontal pattern of scanning lines)
is just visible on the CRT.

2, Adjust CONTRAST control until noise is
visible on the CRT.

3. Set RANGE -SELECTOR switch to the
desired range as follows; '

RANGE SCALES RANGE MARKS

6 NM range 2 NM range marks
10 NM rangé 2 NM range marks
20 NM range 5 NM rnange marks
30 NM range 5 NM range marks
60 NM range 5 NM range marks

4. Adjust RANGE MARK INTENSITY control
until the range marks are just visible. or at
the desired level.

5. Adjust MAP VIDEO GAIN control until
the video map is just visible, or at the desired
level.

6. Adjust Moving Target Indicator (MTI)/
NORMAL GATE ADJUST control fully clockwise.

7. Adjust MTI/NORMAL VIDEO GAIN gontrol
until target appears and is stored on the display
for the desired time,

8. Adjust BACKGROUND VIDEO control until
the amount of normal video superimposed on
the MTI presentation is the desired level for

'a background-signal.

9. Repeat process in step 7to adjust BEACON
VIDEO GAIN. AlsQ &; licable to SPARE VIDEO
GAIN control if this channel is in use.

10. Set DECENTER-CENTER switch to DE=-
CENTER if an off-centered display is desired.
11, Depress and adjust the N-S and/or E-wW
DECENTER controls to move the sweep origin

to the fesired location.

12. Depress ERASE button to clear display
of undesired target trail information,
13. Adjust panel light to desired level.

< +
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OPERATING MAINTENANCE

"The air traffic control tower is a primary
link in the air qontrol system. Peak efficiency
can only be maintained by ensuring that all
electric and electropic equipment is functioning
at all times, Outag&l of power and malfunction
of equipment will happen from time to time,
Equipment performance checks and constant

visual inspections of the tower equipments are ,

necessary.

A good practice to follow is for each section,
as it relieves "the watch, to utilize.some form
of checkoff list. These checkoff lists should

-

be completed as soon as possible (traffic condi-'

tions permitting) after going on watch. The list
can be expanded or shortened as conditions
warrant at any locality, Any malfunctions should
be immediataly brought to the attention of the
electronics technicians normally assigned to the
tower. Under no circumstances should a tower

.operator tamper with the adjustments, repair, or

maintenance of the control tower equipment,

Another “good practice to follow is to miake
periodic visual inspections of all the tower
equipment, This can be accomplished during
periods when traffi¢c is light, and can be
done in a matter of minutes, Any control tower
equipment out of adjustment or otherwise in-
operative creates hapdships for yourself and
your shipmates,

[4

The maintenance, general appearance, and
condition of the tower and equipment, including
furniture and cleanliness of spaces, reflect
directly upon the attitude and spirit of the
personnel assigned. Generally, everyone has
an area Of responsibility under the watch
supervisor or section leader. As with any task
you are assigned, your actions and attitude
toward menial tasks aré making impressions
on your senior petty officers, and willingness
to cooperate and do a good job will not go
unnoticed. Most towers require that certain
cleaning functions must be completed prior to the
change of watches; while details such as window

washing arepeérformed less frequently. Remem= "~

ber that towers are filled with valuable electrichl

. and electronic equipment that must be kept clean
and, free of dust, to perform at peak efficiéncy. -

V3
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CHAPTER 10

AIRPORT TRAFFIC CONTROL AND AIRFIELD
EQUIPMENT

AIRPORT LAYOUT

The Air Controlman must have a thorough
knowledge of the airportlayout, airfield markings,
and airfield lighting equipment to effectively
control traffic on and in the vicinity of the

airport.

SELECTION OF SITE

why did’ the Wright brothers journey from
Ohio to Kitty Hawk, North Carolina, to conduct
their early tests? They were selecting a site,
and for a very good reason. Their primary
concern in the selection of a site was the
prevailing wind conditions. They knew from
earlier experiments that their fragile and
somewhat law~powered oraft needed the advantage
of a steady wind to become airborne. The site
at Kitty Hawk offered such an advantage.

In the early days of aviation a smooth field
at the edge of town served quite adequately as
an airport: Then, as aircraft became heavier
and faster, and with the advent of instrument
flying, bigger -and more elaborate facilities had
to be constructed. The: airport of today is much
" more complex than in the past, and many factors
must be considered in selecting a site. Some of
the major factors are adequate ares, accessi=
bility, weather conditions, and terrain,

Adoqtiate Area

The site selectsd must afford a sufficient
and suitable area for the required airport
facilities, In the past years of aviation it.was
extremely diffiult to aocurately predict the

airport, careful consideration should be given
to possible expansion in the future.

Accessibility

Another aim of site selection is to ensure
that adequate supply routes are available either
by land, water, or by air. Railroads and
surrounding highways -naturally simplify the
supply problem. When an airport, is planned to
serve a metropolitan area, it is necessary to
locate the airport where it is easily accessible
to the city and still does not create a hazard
in the congested areas. :

Many Navy airports exist for the primary
purpose of supporting the fleet. To best serve

.this need they must be easily accessible. Their

easy accessibility contributes not only economi=
cally, but to the combat readiness of fleet units.

Weather Conditions

3 Prevailing weather conditions should aiso be
considered. By checking past National Weather
Service records of the area, future weather
conditions can be predicted rather accurately.
From an operational standpoint, some things
to consider are the frequency, severity, and .
persistence of wind, fog, snow, and rainfall.
Additional items to be considered are the need

for snow I al equipment, number andjtype
of instrumdnt landing aids, and elaborate drainage
constructiok in areas of heavy rainfall, These
factors fi greatly in the cost of construction

and maintanajce of any airport,

- rapid growth of aviation, Higber performance Terrain
airoraft -and the great volume of air traffic 4 \
that grew so fast caused some airport areas A 'site witlh favorable topography is one
to become insdequate ‘very quickly. To add to located on high ground with joient 'slope
the problem, cities and towns grew outward to for natural dr and a ref¥onably level
meet the airport ares. In planning the modern surface. Rough §r hilly terrain can -easily
- 184
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Chapter 10~ AIRPORT TRAFFIC EONTROL AND AIRFIELD EQUIPMENT

become. hazardous talow-flying aircraft operating
from an airport, In addition, rugged terrain can
increase considerably the cost of construction,

The proposed area should be flight-tested
for planning approaches to future runways,
Special attention should be given to the possi~
bility of shifting wind, downdrafts, and the

- presence of air eddies that may affect these

approacbeak. From ,these tests it may even be
determined that tlge proposed site .is not a
'suit\able one, ..

FACILITIES ' 4

*Throughout the development and construction
of airports, facilities have become more standard
in the Navy. In keeping with this standardization,
further studies- of considerable ‘scope and
magnitude are presently underway due toprogress
in the development aircraft and related
installations. The facilities aboard any milifary
airpoft are many and varied. The Air Control~
man must Keep abreast of airport advances
and the facilities that are available in order
that he may properly handle and expedite air
traffic, , . ; .

7

A runway is that portion of the landing
area, usually paved, upon which aircraft actually
land and takeoff. Runway pavement is designed
to meet rigid specifications under certain condi~
tions and to resist je blasts and fuel spillage.
The number and orientation of runways are
determined from an analysis of wind and other
pertinent data,

Runways®

Many variables must be considered, such
as the number of taxiways required, types of
instrument approaches available, typg6f aircraft
operations, etc. When more than one runway is
considered. for an airport, the primary runway
is determined by the direction of maximum wind
coverage (prevailing wind) to facilitate lgndings
and takeoffs ipto the wind. The secon
subsequent runways are oriented to provide
greatest overall wind coverage., This plan {
generally the most widely followed., However,
adjustments may be réquired for surrounding
developments, local terrain features, excessive
construction problems, or alignment. of an
instrument runway to suit all weather conditions,
At airports where the volume of traffic would

W

be Testricted by the availability of only . one
runway, parallel runways may be incorporated
either in the original design or added later as
necessary, ‘

Factors which determine the length of the

- primary runway are the elevation of the field,

migan maximum temperature, and the principal
types of aircraft that will be operated from the
field.

Runway -length requirements are as follows:

Primary (Prop) « « « « » » 8,000 feet
Primary (Jet) . . . . . . ." 10,000 feet
Secondary runway . . . . . 8,000 féet
Test facllgty». e s e 0o 14,000 feet
Runway widths are normally 200 feet.

It is realized that some of the Navy’sairports
do not currently meet the preceding standards,.
but it is anticipated that future Gonstructton
and mogdernization of existing facilities will
meet these requirements. r

Runway Overrun Areas N y

‘These areas are-usually unpaved, relatively
smooth areas which extend beyond the ends of
runways, A portion of this area is copstructed
of selected materials, compacted and stabilized,
This stabilized area is essentially an extension
of the runway. The primary purpose of this strip
is to provide a reasonably effective deceleration
area for aborting .or overshooting aircraft. This
area may also serve asanemergency all-weather
access for firefighting, crash, and rescue
equipment. Provisions are made at the upwind
end of takeoff runways for a crash strip which is
an” extension ' beyond the overrun area. Takeoff
runways are those runways whose takeoff usage
exceeds 40 percent of total takeoffs. All ob=
structions are removed, and ditches, gullies,
and embankments are leveled off into the general

‘profile of the extended centerline of the runway

to minimize damage to aircraft.
Some runwayg-have paved overruns, mg}lm

are4 is marked with yellow chevrons across
the area, With this type marking, it becomes a
nontouchdown area. At some stationg these arecas
are called blast pavements, used primarily to
prevent erosion of runway ends from propeller
and jet blast, They are usually made of highway

paving material and do not havth;@’,y-beqrmg

strength.

-
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L] ' %
' STONE GRAVEL, OR SIMILAR .
MATERIAL OF CONTRASTING
' COLOR.
™

AERIAL VIEW

. " figure 10-1,—

Taxiways ', . ~
A taxiway 16% cla:ny prepared area, or

Jlane, oxer which adrpraft usually operate under
their ‘@ynpower to; and from the landing and
parking afeas, TaXiways are normally con~
structed to the same specifications asthe runways
except for dimensions, A warmup area, usually
an éxpanded portion of the taxiway adjacent to
the end of the runway, is used for aircraft
holding, engine warmups, and checking aircraft
instruments and radio equipment. In any event,
the warmup area must be of sufficient dimensions
to permit aircraft to hold at least 175 feet
clear of the runway in use,

Parking Areas’

These are hard-surfaced areas located ip

the vicinity. of hangers for the purpose of

parking, servicing, and loading airoraft. They

are . connected to the runways by taxiways, and
7 LA N
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Wind indicator (wind tes).

2 4 -
normally padeyes are sunk into the surface for
tying down aircraft during storm conditions,

Wind Indicators .
Wind tees, tetrahedrons, and wind cones are
classified as wind indicators and need not be
controllable when so used, The wind tee (fig.
10~1) is used as a navigational aid. It is lighted
to .provide continuous:day and night indication
of winhd direction, The wind tee is capable of
swinging in a 360-degree circle, subject only
to the wind. The wind tee is located as near as
practicable to the center of the runway layout
configuration, It shall be sufficiently remote
from large structures to give a true wind
direction., Because of its size and weight, the
wind tee shall not be located where it will present.,
a possible obstruction hazard toflight operations,
The wind tee is similar in outlin mall
aircraft, It 48 mounted® on & pedestal and"will

Jeathercock into the wind, thereby indicating the
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wind direction, This free swhging characteristic
affords the pilot a visual presentation of the — (N‘p
exact direction from which the wind is blowing, ('B v
If the tee is not aligned perfectly with the ! ' Y .
runway being used, the pilot knows that he has - )
-

to compensate his landing for a crosswind—the
amount of compensation being roughly judged
fidfn the angle the tee is deviating from the ¢
centerline of the landing rinway. Also, while |  WIND CONE

"taking off it is expedient for the pilot to have
this same information,

The wind tee body and base shall be painted
solid chrome yellow and lighted with thirty
green lights to form a ‘“T’’ when viewed from
the air. A contrasting background (a 100-foot
", cifular background) consisting of crushed stone, '

gravel, or similar material shall be used to
retard the growth.of vegetation, and spray-
painted to provide a sharp contrast to the wind
tee coloring, .-
. The tetrahedron is the largest of the wind
. indicators, The ideal location for this indicator  _

. v

' ) 201.136
Figure 10-3.— Wind indicator (wind cone). °
¢ » %

is at a site easily visible from the ends of all
runways. A 100-foot circular background of
contrasting color, under the tetrahedron, in-
creases the visibility of this indicator
tremendously.
? . s .
The tatrahedron is outlined at night by green"
lights on the starboard side and red lights on the
port side, with green lights along the central
. ridge and spar. (See fig. 10-2.) Tetrahedron _
' SIDE vIEW TETRAHEDRON 11’ghts flashing between sunset and sunrise
ARAANCEMENTS indicdte that the‘ground visibility is less than
. 3 miles or: the ceiling is less than 1,000 feet,
or both, Normally, when this condition exists,
. . VFR operations are suspended andIFR operations
placed into effect, .

€ND VIEW TOP VIEW

. Wind cores are normally installed at the
LMD WiTH RED HOOD - approach end of all’ runways and proyidewthe
OLAMP WITH GREEN HOOD ” ‘ pilot with wind data for' that particular“point on
the airport. (See fig, 10=3, o *

-

L]

- . The wind cone Has the appearance of a large
~ 201.135 stocking minus the foot, It i8 made of light,- .
Figure 10<2.— Wind indicator (tetrahedron). durable fabric and is sedured to a mast by

¢
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means+of a swivel on the hoop at the large end.
Air in motion passing through the wind cone
aligns the wind cone with the wind to indicate
the direction from which the wind is blowing.
The wind cone has an advantage over the wind
tee in that besides indicating the direction, it
also gives an approximation of wind velocity.
The velocity of the surface wind can be
spproximated by comparing the angle of the wind
cone in its relation to the ground. The wind cone
will stand out parallel with the gfound when the
wind is 15 to 20 knots, (A steady wind greater
20 knots will give the same indication;
hence, caution must be exercised if the wind cone
is the only available reference. A gusty wind
is inticatsd whan the windcone alternately rises
and falls rapidly. A calm wind is indicated
when the- wind cone hangs limply at the mast.
Gusty, shifting wind is denoted by the wind cone
swinging from side to side and rising and falling.

The type of fabric from which the wind cone
is constructed detsarmines to a great extent how
high it will rise in a given wind velocity. Thus,
the fabric should be a standard type for all
wind cone construction in order for consistent
approximations of wind velocities to be made.
The wind cone may be lighted for nighttime use.

Mat Facilities

%Th_e mat is a .large, hard-surfaced area
ustally located near the center of the,field or
at a common intersection of runways. It is
often used for the operation of small aircraft

and facilitates the teking off and ’&andlng, of ,

several aircraft at the. same time.” The mat
is especially useful where pilot training is being
conducted. Load limits of, mat areas are. often

less than the regular runways; therefore, Air,

Controlmen assigned to fields which have these
facilities should °be aware of their' load
limitations, . \

~
-

Compass Calibration Pad

An aircraft compass calibration §pad is a
paved area in a magnetically quiet area ,where
the aircraft ¢ompass is calibrated. There ar

* two types of calibration pads; .

1-. Type I is used with the magne;ic compass
calibration set. y : .

2. Type 1 includes a compass rose and
turntable and may be used either with or without
the compass calibration set.

Q ; 188
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' and 9. (SeQ figo 10"4.)

~

Either pad handles one aircraft at a time.
A rhinimum of one pad is provided at each
station; ’however, additional pads may be required
based on local demand. The time required to
calibrate one aircraft compassubingthe magnetic
compass calibration set is two hours, When a
Type 11'compass calibrghion pfid is used without
the magnetic compass calibration set, the time
requiree is one hour,

The surface is marked every 15 degrees
to indicate magnetic bearings beginning with
magnetic north. The taxiway to the compass
rose is generally placed perpendicular/'to the
taxiway with the least traffic. All metal used
1n the construction is either brass or bronze
because 1t will not affect magnetic instruments.
Other metal objects should be_ kept clear of the
area when the compass rose is in use. In
calibrating an aircraft compass, all electrical
equipment is turned on and the engines kept
running to simulate agzual flight conditions.

AIRFIELD PAVEMENT MARKING

+

Runway Markings !

 Runway numbers which -appear near the
approach end of all runways indicate the magnetic
heading of the runway. The number assigned

a runway is-one-tenth of the magnetic compass
reading to the néarest whole number. ‘This
means that when a pilot lands toward the South
with a compass reading of 168 degrees, he will
be landing on runway 17. (If the last figure is
5 or more, select the- next higher 10-degree
increment.) In this ‘example the nearest whole
number is 170 degrees; so, by -dropping the-
zero from 170 dégrees the figure 17 is produced.
This number will appear on the approach end
of the runway. /

If the inbound magnetic heading of a runway
is less than 100 degress, such as 070, 080, 090,
etc., the first zero and ths last zero are
dropped, resulting in ways numbered 7, 8,

.

At airports using/multiple parallel runways
L indicates left, R indicates ptght,and C indicates
center, All numbers and letters, are painted
retroreflective w

’ . -

The runway erterline marking shall be a
broken line wifh 120-foot dashes and 80~foot
blank spaces./The minimum width of the basic
runway centefline marking shall be one foot.
The minim width of the instrument runway

/o
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centerline and the precision approach centerline
marking shall be three feet, and the color shall
be retroreflective white, (See fig. 10—4) At
intersecting runways, the runway marking of the
highest precedence shall be displayed, and the
other runway markings shall be interrupted.
The following is the order of precedence:

1, All-weather runway
2. Instrument runway
3. Basic runway,

To aid further in takeoff and landing guidance,
there are runway side stripes on the precision
runway, The painting specifications are the same
as the centerline except that the side stripes
are solid instead of broken, (See fig, 10-4.)
At intersections of two or more runways, the
side stripes are continued on one runway only.
Precedence for the continuous side strip is
given to the primary runway, .

RUNWAY  THRESHOLD MARKINGS, — Run~
ways 200 feet wide shall have ten stripes, each
12 feet wide by 150 feet long, separated by 3
feet except the middle space, which will be
16 -feet between stripes. (See fig. 10-4.) For

4 -
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runways less than 200 feet wide, the threshold
markings shall cover the width of the runway
less 20 feet on both sides. Runways more than
200 feet wide shall have additional threshold
stripes,. still allowing 20 feet on both sides of
the runway, Tue 2nlor for all threshold markings
shall be retroreflective white,

DISPLACED RUNWAY THRESHOLD MARK~-

INGS,—A displaced threshold is a threshold

"that is not at the beginning of the full strength
runway pavement, Specirl markings are specified
as follows, (See fig, 10-5,) Arrows 120 feet
fong with 80~foot spacing between arrows shall
be painted on the unused end of the runw
pavement pointing to the displaced threshol‘y
markings. The color shall be retroreflective
white, Other markings applicable to the type of
runway will be placed on the usable side of the
threshold markings.

Runway distance markers shall be positioned
on each side of the runway to irform pilots\ef
the distance remaining on the runway in thousands
of feet, Markers on the side of the runway shall
be so located with respect to their companion
mafkers on the opposite side. These markers
shall be at right angles to the runway centerline,

{ . ¥
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L . Figure 10~4, — Runway markings, - ’ .
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. , " . Figure 10~5,~—Displaced runway threshold markings,
The first markers shall be at 1,000 feet from - - ~ -

the ends of the runwhy with the intervening o ' o
markers at 1,000-foot intervalg toward the .
midpoint of the runway: If the runway’s length - .
is in excess of even: thousands of feet, and the .
distance between the two midpoint markers is
.less than seven hundred feet, one of the distance
marKers shall be omitted, - .

All markers shall be located with the nearest
edge 25 feet outboard from the edge of the full
strength portion’ of the runway, and always °
opposite a runway edge light, Markers which

- fall within 25 feet of an intersécting runway or
taxiway pavement shall be omitted. .-
- At some locations there;are markings that -
are _used for a specific purpose, One most
common is an' area used for field carrier
.landing practice (FCLP), In this instance an
ares_is painted to simulate an aircraft carrier
deck, Stations involved "in testing new or ., .
modified aircraft sometimes require special . N
markings in the course of conducting various .
tests, Figlds that are used. primarily for pilot — T ”

--training may have certain markings arranged
to better accomplish this task,

Large signs .aré installed on both sides of
the runway to mark the location of arresting : .

]

13
7 it i

gear (discussed later in this chapter), The signs .
are large (7'6} jlong) yellow plexiglass arrows . . J
‘with white letters on a black background. The . .201,138
signs are lighted. (See fig. 10-6.) -+ Figure 10~6,— Arresting gear signs.
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Taxiway Markings

Taxiway centerline stripes, like runway mark-
ings, give visual aid to pilots, A noticeable
difference between runway and taxiway markings
is that white “markings are used on runways,
whereas taxiway stripes are indicated with
retroreflective yellow paint. Each taxiway is
marked by a single centerline stripe 6 inches
wide and continues onto the runway to the

runway centerline (fig. 10-7) except at runway

ends as in figure 10-4,

Holding line markers are also painted
retroreflective yellow and consist of two solid
lines and two broken lines, They are placed
across the taxiway at right anglés.to the tgxiway
cepterline, (see fig, 10-7) except when the taxiway
i associated with & warmup pad; then the
holding line may, be parallel to the centerline
of the runway or taxiway which is intersected,
These painted markings are used for holding
aircraft 175 feet clear of the nearest runway
edge. Ground traffic must not proceed beyond
the holding line marker without a control tower
clearance,

Another taxiway marking is the VOR/TACAN
checkpoint. This location shall be marked by a
20-foot diameter circle painted on the taxiway
centerline, as shown in figure 10-8. The circle
shall consist of two-concentric bands, the outer
of white and the inner of chrome yellow paint,
each six inches wide, An arrow shall be painted
across the diameter of the circle pointing in
the direction in which the aircraft is aligned
for checking on-board very high frequency
omnidirectional and radiqrangs (VOR) equipment.
The arrow shall be painted white and chrome
yellow in six-inch wide bands, Tere are usually
several on an airport to facilitate ground checks
regardless of the ta.xiway in use. (See fig. 10-8,)

|

The checkpoint is used in eonjunction with
a VOR/TACAN . check sign, The sign is
constructed of lightweight material, utilizing
frangible supports, and placed 26 feet from the
edge of the taxiway, It is painted with black
lettering and bas a hooded floodlight 'for night
viewing, (See fig. 10-8,) The hood is provided
so that the vision of pilots will not be impaired
during night operations. Newer electric signs
are being incorporated at air stations and are
designed to opegrate in conjunction with taxiway
" lights, The information included on the sign
is station identification, channel ,number or

frequency, and magnetic bearing and distance
to the VOR or TACAN station, The distance
and bearing indicated are from the checkpoint,
not the sign,

°Deceptive, Closed, and
/HazardOus Area Marking

Where it is determined that an operational
requirement exists, there are provisions for
marking decgptive, closed, and hazardous areas,

A deceptive area is any surface or area
which appears Ugable but which,, due to the
nature of its structure, is not intended for
normal operational use by aircraft. All deceptive
and closed area markings are painted with
retroreflective yellow paint, except in the case
of a displaced threshold arrow and bar which is
painted with retroreflective white, paint.

A closed area may be a runway, taxiway, or

,any other area that was once used but is no

longer considered,usable, It may be temporary,
such as during construction, or permanently
closed. i

,
-~

An example of various.markings of deceptive,
closed, and hazardous, areas, both overall and
detailed descriptions, are presented in {igure
10-9. Study this figure carefully in addition to
reading the text,

A hazardous area is an area or any permanent
or temporary. construction that presents a definite
hazard to the operation of aircraft. Some
examples are smoke stacks, antenna towers,
buildings, and elevated tanks such as water
supply. tanks, When considered a hazard to
flight, they are painted with aviation surface
orange and aviation white paint, normally in 2
checkerboard pattern. - .

A closed runway is marked with a cross
composed of two yellow bands 10 feet wide and
60 feet long, They are placed in the center of
the closed runway, with no specified minimtim
distance bstween crosses, but they cannot be
placed more than 1,000 feet apart. One cross
is always placed near each end of the closed
runway and adjacent to other runways and
taxiways, At night, red lights in the form of &
cross are placed at the ends of the runway
in sufficient pumbers to make certain that
the cruciform arrangement is clearly distin-
guishable,

(N .
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Figure 10~7.— Taxiway/Runway intersection, 201,245
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Figure 10-9,— Marking of deceptive, closed, and hazardous areas.’ -

A closed taxiway marking is quite similar to
a closed runway marking; however, the cross
formed by the yellow bands, or red lights at
night measure just half the size of the runway
marking, They are always placed at or near
the entrance of the closed taxiway. There is no
set minimum or maximum distance befween the
crosses since each one in effect denies the use
of the affected area. (See fig. 10-9.)

Small holes. soft spots, etc., on the usable
portion of ldnding fie}ds, are marked by day
with yéllow flags or yellow pyramids and by
night with red nghté to warn incoming pilots
that the particular spots so marked are unsafe
for landing, When overrun areas are paved they
could be easily mistaken for a landing area.
When this possibility exists, runway overrun
markings are used. These are in the form of
chevrons painted retroreflective ysllow, and the
apex of the chevron points toward the runway,
The stripes forming the chevron form a 46«
degree angle away from the runway centerline
extended and are 3 feét in width. There is no
specified minimum size of the chevronm, but the
overall dimensions cannot exceed 100 feet. They
are placed .on the paved overrun, along the
runway centerline exl:ended. 100 feet -apart.
(See.tig. 10-9.)

Runway, taxiway, and apron shoulder markings
have much in common, All of these markings
are painted nonretroreflective yellow with a

-~

v

-

3-foot wide stripe beginning at-the pavement
edge, and placed’ 100 feet' apart.. Runway
markings are placed at a 46~-degree angle toward
the approach end of the runway beginning at
the runway midpoimt, Taxiway and apron shoulder
markings are perpendicular to the edge of the
areg. (See fig, 10-9.)

Blagt pavement markers are nonreflective
yellow stripes 3 feet wide and 50 feet long. They
are placed in areas where jet and propeller
blasts should be directed when making engine
runups at high power settings, Usually these
markings are placed near the ends of runways,
However, some areas may be established at
other points on the airport specifically for
maintenance checks. (See fig. 10~94)

Remember that deceptive, closed, and haz~
ardous area markings are only used when and
where they are needed. A particular airport
may have all, some, or none of these markings,

For more detailed illustrations and data
relative to airport markings at navah\airfields,
the Air Controlman should refer to the Iollowing
design manuals: NAVFAC DM-21, NAVFAC
DM=-23, NAVFAC P-80,, and NAVFAC P-272,

FIELD LIGHTING.

SYSTEMS AND OPERATION
Airport field lighting‘ systems have been

standardized by the Air Force, Navy, and the
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FAA ip order to present a uniform and
unmistakable appearance so that flight personnel
who are familiay with the adopted standards may
readily interpret the lighting aids at any airfields
These standards specify the location, spacing,
and color of lighting componeénts in use.

A field lighting system 1is compodsed of
runway lighting. and other lighting aids with
necessary controls and power supply. All the
lighting aids are considered in this section even
though their installation is determined by the
mission of the airport. It is necessary that the

‘Alr Controlman have a thorough knowledge of

these. lighting standards as well as the essential
function and operating rules of the separate

-

" components, ¢ ,

) \
Aeronautical Beacons -

The aeronautical beacon is.a visual navaid
displaying flashes of white and/or colored light,
which is used to indicate the location of airports,
landmarks, and hazards to air navigation. The
principal light used is a rotating beacon of
relatively high intensity. . (

The color or color combination displayed by
a particular beacon tells whether the beacon is
indicating a landing place, landmark, or hazard,

The rotating airport beacon has a vertical
light distribution to make it most effective at
angles of one to three degrees above the
horizontal from its site; however, it can be
seen well above and below this peak spread.
Rotation is in clockwise direction when viewed
from above. It is always rotated at a constant
speed which produces the visual effect of flashes
at regular intervals. Those /ﬂashes may be of
one color or may be of two ’colors alternately.
The flashing rate for airport beacons is 12 to
15 per minute. )

Airport  rotating beacons are located not
closer than 750 feet to the centerline or center-
line extended .of the nearest runway and not
more than 5,000 feet from the nearest point of
the usable landing area.

Consideration should be given to ensure
that the location of the beacon precludes the
possibility of having a- ‘‘dazzle’’ effect upon
control tower personnel. To prevent this, the
bescon shall be located at least 260 feet from
thes control tower and shall be a minimum of 20

‘feet above the elevation of the control ‘tower

cab floor.

Operafion of an ‘airport rotating beacon during
the hours of daylight means that the ground
visibility in the control zone is less than J*miles
and/or-sthe ceiling is less than 1,000 feét and
that a traffic clearance is required for landing,
takeoff, and flight in the traffic pattern. - N

The colors and color combinations of aero=-
nautical light beacons and their meaning are as
follows: -

¥
0y

1. A rotating beacon displaying alternating
white and green flahses indicates that the
beacon is at or within 2 miles of 'a lighted
airport or landing field. T

2, Military lighted airport rotating beacons
display alternating white and green flashes, but
the white flash has dual peaked (two quick)
flashes to differentiate from civil beacons,

3, Green flashes alone, usually coded, from
a code beacon (not a rotating beacon) used by
itself, mean that the code beacon is located at
or beside a lighted airport, When a rotating
white and green beacon is located more than
5,000 feet from an‘-airport or landing field, the
green~flashing code beacon is used, to show
more exactly the location of the landing area.

4, A rotating beacon displaying alternating
white and red flashes indicates the location of a
landmark or navigational point.

6. A rotating beacon displaying red flashes
alone indicates the presence of an obstruction
or obstructions hazardous to air navigation,

6, Steady burning red lights are used near
airports to mark obstructions, and are also
used to supplement flashing lights in marking
enroute obstructions, - -

Runway Edge Lights

Runway edge lights form the outline of the
runway for night operations, The runway lights
are located along both sides of the runway,
extending the entire length. Runway edge lights
shall be spaced at even 200~foot intervals from
each end toward the midpoint. For runways not

evenly divisible by 200 feet, light spacing at

the midpoint of the runway shall not be less
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Table 10~1.—High intensity runway lights set-

‘tings
Step Day vidibility Night visibiiity
5 Less than 1 mile When requested
4 1 to 2 miles Less than 1 mile
3 When requested 1 to 3 miles
2 When requested Over 3.to 5 miles
1 When requested MoTe than 5 miles

A

than 100 feet. Runway edge lights are bidirectional
white lights, They are elevated except at inter=

sections where semiflush lights are used to .

maintain uniform spacing. )

Runway edge lights for the duty runway are
operated continuously between sunset and sunrise.
The intensity setting is normally 1 or 2(as listed
in table 10~1), During aircraft operations this
setting. may be adjusted as the pilot desires,

Category A, B, and C naval airfields have
high intensity runway lights (HIRL),

NOTE: For a listing of lighting, navigational,
and communication requirements necessary for
an airfield to be assigned a specific category
refer to the ATC Facilities Manual (OPNA VINST
3721.1 (Series)). ~

/‘i

The intensity or brightness of the runway
lights can be varied by a seleotion switch on
the lighting control panel in the control tower,
There are five settings which may be selected
with number 1 being the lowest and number &
the highest. High intensity settings may be
operated as prescribed by local procedures
or as requested by a pilot for his operation,
Table 10~1 is a guide for determining ‘the

appropriate intensity setting.

’
-

Threshold Lights 4

Threshold lights define the ends of the usable
runway surface. They are used by the pilot at
night to identify the end of the runway. Because
of the many variations of the number of lights
required on each end of the runway, we will
discuss only airfields with VFR or Category ‘‘D*’
IFR capabilities, There are two groups of six
lights each, one group on each side of the runway,

The first light of each group is on. line with
the runway edge lights apd spaced § feet apart.
These lights are approximately 2 feet beyond the
usable runway, (See fig, 10-10.) They are
bidirectional in color with green-showing toward
the approach zone and red toward the runway,
To determine what is required for your airport,
refer to the Design Manual, ‘“Communications,
Navigational Aids, and Airfield Lighting”
(NAVFAC DM=-23).

Runway End Identification Lights (REIL)

These lights have a rotating mechanism whici}
rotates two high~intensity lamps inside a clear
glass cover at a constant speed of 40 revolutions
per minute, The runway side of these lights is
shielded to prevent glare from blinding pilots
of approaching aircraft. These lights are installed
50 feet outboard from each side of the runway
edge in line with the threshold lights, (See
fig. 10-10,) :

Runway Centerline Lighting System

Runway centerline lights, where installed,
consist of a single row of lights at uniform
intervals (25 feet apart) along the centerline
of the runway to provide a continuous lighting
reference’from threshold to threshold. The lights
may be installed on a primary and secondary
runwa). On/off and brightness controls for
individual runway centerline lights are provided
in the control tower, Runway centerline lights
are white lights. The intensity selected should
be the same as that selected for the high
intensity runway lights.

-

{

Taxiway Lighting i

Taxiway lights, whicH are blue in colot,
have a variable spacing distance, depending
upon the length of a straight taxiway segment
or radius of curve of a taxiway turn, Ona
straight segment over 300 feet in length, the
space between lights may approach but not
exceed 200,feet. On a straight segment of 300
feet or less, the distance between lights may
approach but not exceed 50 feet. Taxiway lights
marking a curved edge of a taxiway follow
the rule that the sharper the radius of curvature,
the closer the lights are placed. In no cage
will there be less than three taxiway lights
on any one taxiway.

Two blue lights spaced 5 feet apart and
placed on each side of a taxiway entrance into
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(or exit from) a runway or parking area are

called entrance-exit lights. These lights are
not installed at intersections of taxiways or at

locations that are normally runway entrances,

or exits,

The control system for taxiway hghts is
designed to permit the lighting of combinations
of individual taxiways necessary tp provide any
required lighted ,taxiing path.. The taxiway

lights are turned on as sooh as the pilot of an

aircraft is cleared to taxi out and turned off
when the aircraft is on the runway.or another
taxiway. For inbound aircraft, they are turned
on as the aircraft approaches the taxiway to be
used and turned off when the aircraft is parked.

>
1

Approaéh Lights

Approach lights of varying types, colors, and
construction haya- been specifically developed
to meet civil and military requirements. These

outward from the threshold of the instrument
runway, and are usually the pflot’s first visual
contact with the ground under extremely low
visibility _conditions. Electyfnic landing =ids,
such a8 GCA and ILS, are used to bring the pilot
down to the approach minimums, Approach
lights are required for final alignment. with the
runway, and runway lights are required to
complete the landing.

High-intensity incandescent lights penetrate
somewhat farther through fog, smoke, or rain
than neon lights. Several types of high-intensity

" gpproach lights have been installed in the United

States, taking .the place of the neon system.

The current system being’installed at Navy
facilities {s called Centerline Approach Lighting
System (U.S. Standard (A)). It comsists of a
series of crossbars of lights (normally 3,000 feet)
with condenser discharge (sequence flashing)

centerline lighting that coincides with the runway’

centerline lighting, and indicates the approach to,

lights are installed in an area extending and threshold of,* the runway, The 1ntensity of
) INBOARD LIGHTS- 6 LIGHTS AT 5' SPACING ,
® boocdoe . eee.ee% ' ®
R ; .
200’ w
J>\ —t ®
" 50’ 50'
A - . o
200'
A
T —+ ®
LEGEND ] ~M
, L,

G© RUNWAY EDGE LIGHTS, WHITE

Re THRESHOLD L!GHTS, ELEVATED, GREEN/RED, BIDIRECTIONAL
@® RUNWAY END IDENTIFICATION LIGHTS (AS REQUIRED-- NOT PART

OF STANDARD THRESHOLD CONFIGURATION)

Figure 10-10.~—Typical threshold lighting configuration,
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Chapter 10— AIRPORT TRAFFIC CONTROL AND AIRFIELD EQUIPMENT

Table 10-2, — High intefisity approach lights The varjous configurations of approach light-
settings ing systems available to pilots today can”be
found inside the back cover of the Low Altitude -
Instrument Approach hooks.

Step Day visibility Night visibility Visual Approach |
: 7 Slope Indicator (VASI)

5 Less than 1 mile®| When requested -
e — VASI is designed toprovide by visual reference
4 1 to 3 miles When, requested the same information that a glide siope of an
. ILS provides electronically, It provides a
3 3 to 5 miles Less than 1 mile® 2 1/2- to 3-degree visual glide slope within the
: - approach zone which a pilot can see and use for
2 When requested 1 to 3 nules descent guldance during an approach to alanding.
. : ; The VASI system 18 primarily intended for

. 1 Greater than 5 Greater than § use during VFR conditions, day and night.
- miles . miles ‘

- The standard installation consists of 12 light
* and/ or 6000 feet or less of RVR.on the source . units arranged in light hars of 3 units
runway served by the approach lighting . placed on each side of the runway opposite the

and RVR. 500~-foot mark, and three units on each side of

’ the runway opposite the 1,200~-foot mark, (See

fig. 10-11)) Each light unit projects a beam

of light having a white color in the upper part

) and a red color in the lower part. The light

RUNWAY units 'are so arranged that the pilot, during an

approach, would see one of the combinations
shown in Table 10-~3.

The intensity of the VASI system is con-

_ trollable at some installations while at others
“the intensity is controlled by an electrosic
device. Where controllable, the controls are
located in the tower as is the on/off switch.
Normally, the VASI system is left onat all times; |
_ however, local procedure and instructions may
require otherwise.

Wheels-Up/Runway Waveoff Lights

' N Wheels-up/ruaway wavg;ﬂ lights consist of
' o six clusters of three red lights located on -
201,142° \

Flgure 10-11,— Visual approae;h slope indicator, . .
Table 10~3,— VASI glide slope presentation

the approach lights ckn be variedfrom the control Alrcraft position .] Presentation

tower. To be most useful, theilights must be R : -

bright enough to penetrate the overcast effectively Above the glide slope * . whita.- .

without blinding the pilot or producing halo effects. white

Different intensity settings are needed for day -

and night use, The operation and intensity setting On the glide slope red

selected may be determined by local procedure = —___white

and instructions, Table 10~2 is a guide for

determining the appropriate approach lghts Below the glide slope red

intensity settings. red v '
' ' 197 '
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Figure 10~12,— Wheels~up/runway waveoff lights,

each side of the runway starting approximately
900 feet from the runway eshold and spaced
approximately 800 feet apart, Additionally, a
wheels-up light bar is located approximately
1;000 feet outbcard of the runway threshold on
the same side of an imaginary extension of the
runway as the control tower, (See fig, 10-12,)

The lights face landing saircraft and are

- turned in toward the runway centerline, The

lights can be controlled from the wheels watch
position and the Landing Signal Officer (LSO)
platiorm. When, activated, a flashing device
causes the lights to flash 90 times per minute
'with equal on and off time,

]
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Obstruction Lights

Obstruction lights are Yocated on all elevated
obstructions on ths airport and on all other
obstructions within a given glide angle of an
airport, They are red in color and are lighted
from sunset to sunrise and during daytime
when flight visibility is restricted,

\Fresnel Lens Landing Sys

Many facilities have a F
landing system installed ng the side of a
heavily used runway for field carrier
landing practice and for pilots o keep proficient

using this typ\i of landing approath

nel lens optical

VA

~
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Although the physical build of the shore-
based lens may differ from the shipboard lens,
the view presented to the pilot is the same in
either case, }

The Fresnel lens is discussed in detail
chapter 13 of this Rate Training Manual,

CONTROL TOWER

\ system is-the control tower. It is elevated to a

" suitable height to afford thg maximum visibility

of the airport and the immediate area. The

primary objective of _the control tower is to

promote the safe, orderly, and expeditious

movement of ajr traffic. This includes the '
following:

1, Aiding pllots in prevéntin/g collisiors™
between aircraft and between obstructions and
sircraft in the movement area.

2. Expediting and maintaining an orderly flow
of air traffic. -

- ~—

3, Assisting the person in command of an
sircraft by providing, such advice as may be
necessary for the safe, and efficient conduct of
a flight,

™ 4, Notffying appropriate organizations re-
garding aircraft known or belleved to be in
need of search and rescue ald, and assisting
‘such organizations as required,

. . The control to‘WBt/Jxercises control of all
aircraff operating on and around an airfield;
all“"movements of alrcraft must have prior
approval from the Coftrol Tower~This includes”
. instructions and permission to tow, taxl, takeoff,
" land, and related aircraft operations (except
where preventive control has been authorized.)

~ )
- .y .

NOTE: Preventive control differs from other
airport traffic control in that repetitious, routine
approval of pilot action i8eliminatad, Controllers

. intervene . only when they observe a traffic
conflict developing. ’

Some 'ATC facilities possess™a mchile con~

trol tower or radio communications\van.which

" may be utilized to provide temporary operating
facilities for the Air Controlnian when the need

- arises, S o

-
L

v. N \‘l ‘l
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The key facility of the airport operationsl .
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These units may be used during periods of
equipment outages in the main control tower;
to provide coordination with the LSO (Landing
Signal Officer) during ‘times that field carrier
landing practice (FCLP) is being conducted
(discussed later in this chapter); or when

« _ "\ special aircraft operations or test/evaluations

are being accomplished on the field which
require coordination with the controllers in the
primary control tower, ° )

The mobile communications van (AN/MRC-
131) shown in figure 10-13 (A) isequipped with
UHF, VHF, and FM radios which are operated
from inside the cab of the vehicle, This unit also
has provision for a remote station for outside
operations. (See fig. 10-13 (A).) 3

The mobile control tower (AN/GRC-100)
(fig. 10-14 (B)) contains an auxiliary power unit
(APU) or 24-~volt battery which provides the '
necessary power fo operate the equipment. ‘

Equipment contained in this unit generally
consists of UHF, VHF, and FM radios, wind
indicator, portable traffic control light, clock,
interior lights, and other associated gear. /

Generally speaking, the mobile control towe¥
provides the controller with enough equipment
to'perform his duties in a satisfactory manner,
especially during periods when traffic conditions
are relatively light, . ‘ o

If your station is egquipped with 'a mobile
tower or radio van, you should make every

. effort to become famillar with the equipment

ingtalled in it and proficient in its operation.

“~

COMBINED RESPONSIBILITIES ‘

Both: controllers and pilots, are tesponsible
to each other for good commuunications, coordi~ |
nation, and cooperation. These three fagtors
are not separate entities but must be considered
as different parts of responsibility which are
shared by pilots. and air traffic control per-
sonnel, Some of these responsibilities are set
forth- in publications, while others are not
delineated as a regulation or a rule but are
recognizable as definite responsibilities of a
controller since his profession is one of
service—that of aidln;,the pilot to accomplish
s safe flight. ' !

AUTHORIZED CONTROLLERS

Only those naval personnel properly qualified
in accordance with OPNAV Instruction 3721.1
(Series) can exercise the control of air traffic,

A
4 . [

[y
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| ,Tg\verJgontrollers, to be considered fully
qualified, must possess a Facility Rating for
the aifport to which they axe-assigned.

NOTE:; Certification requirements for control
tower operators are detailed in FAR, Part §5,
and chapter 3 of this manual,

TOWER OPERATING POSITIONS
AND RESPONSIBILITIES -

~ Establishment of controller positions varies
t .according to locals requirements and type of
. facility, but.those included in most control
., towers are Local Control position, Ground
? Control posltlon, and Approach Control position,
1
3

- ) primary duties of the tower supervisor
- are to direct activities of a tower under the
general supervision of the leading chief and/or
watch officer. He supervises all positions of
operation and directs the training of new

;i + personnel,

»
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Figure 10-13 ~ Mobile control facilities, AN/MRC-181 mobile radio communications van,

»

The foilowlng types of messages are ordi-
narily transmitted by the position indicated in

the following paragraphs,

1. Local controller —issues information and’

clearances to air and vehicular traffic operating
on the landing area, to VFR traffic operating in
the control zone, and to IFR traffic released
to local control position,

2, Ground control—asgsists other operating
positions by handling taxiing aircraft and
vehicular traffic on the landing area,

3. Approach control—provides sefmratlon
between all aircraft operating IFR within the
designated area of jurisdiction through application
of separation standards,

At an ATC facility provi uing radar approach
control serviced, the approach control position
is located in control réom, normally desig=-

»+ nated as the “IFR rooth,”’ k|

“r

()

t




Pigure 10-14. — Mobile control facilities. AN/GRC-100 mobile control tower,

NOTE: Radar control facilities will be dis-
cussed in detail in chapter 13 of this manual,

duties of which consist of receipt, posting, and
relaying flight data for the otber positions
and assisting in the operation of the tower as-

; L - .
R Some facﬁities use a flight data position, the
i directed,

AIBPORT TRAFFIC
NTROL PROCEDURES

Alrport. traffic control service is based only
upon chserved or known traffic and airport
conditions which might, in the Air Controlman’s

\ n ‘ R “o01 R
207
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judgment, constitute 'a hazard, These include
parachutists within the control zone, vehiclgar
traffic, large flocks of birds in the vicinity of
the airport, and temporary obstructions on or
near the airport. -

Specific approval or disapproval for movement
of vehicles, pment, or personnel on the
movement ares is issued via radio or directional
light gun. Approval of speocific situations should
not be qualified by conditional phrases such as’
BEHIND LANDING TRAFFIC, or. AFTER THE
DEPARTING AIRCRAFT, -

A clearance to take off, 1and, or touch~and-go
can be denied only on the basis of traffic

= , ) ;
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conditions, except in the case of a/ closed runway
or belew minimum visibility conditions. Clear-
ance for a low approach can bp denied only, on
the basis of traffic conditions.

Should a pilot request to use a closed runs(tay.
he should be informad of the fact that the runway
Is closed and if necessary, the’ appropriate
parts of the NOTAM applying to the rimway

_~ should be quotad.

Any message relayed to an aircraft by the

tower shoyld include the source of the méesage.

OPERATIONS OFFIC éR

EXAMPLE: AD~-
VISES, or SQUADRON DUTY OFFICER RE-
QUESTS (message)

A -pilot’e request to cross an airp rt traffic
area at spéeds in excess of the speed limit

reciprocating engine-powered aircraft). may be
approved if traffic conditions permit. However,
speeds in excess of 250 knots should not be
approved unless the pilot advises that a higher
minimum sgpeed is required, or normal military
operating proc,duree require such speeds.

If a controller should observe an abnormal
condition of  an aircraft, the pilot of such air-
/ craft should be informeds

OPEN, , ’

When a pilot has ttny doubt that hie landing
gear is down and locked, he will notify the
control tower. The coniroller will then instruct
the pilot to perform 4 low pass in front of the
tower for the purpose of a visual check, The
controller will then relay to the pilot the results
of the visual check.

EXAMPLE: LANDING GEAR APPEARS
DGWN AND IN PLACE; or, NOSE GEAR DOES
NO’I‘ APPEAR IN PLACE.

- Should any doubt exist after a visual check,
the controller would alert the crash and rescue
.equipment,
precautionary landing. After the landing roilout,
the aircraft should not turn off the runway until
ground personnel have made a visual check of
the landing. gear and installed the gear pins.

Unusual maneuvers of an aircraft within an
airport traffic contro} area, should not be
approved or requested if such maneuvers are

not esspntial to the performance of the ﬂight.

EKC ’*"‘.
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for an airport traffic area (200 knots for '.
turbine~powered &ircraft .and 156 knets “for

EXAMPLE: REAR BAGGAGEDOORAPPEAREK turbulence is directly related to the weight,

and the aircraft would make a ~

202
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wake Turbulence .

Since the existence and effect of wake
turbulence are unpredictable, a controller is not
responeibIe for anticipating the need for such
information in all GREes. However. controllers
must be especially alert for ‘a situation wherein
the possibility of aircraft under their jurisdic-
.tion encountering wake turbulence exists and
ensure that the affected pilgts are advised. This
will enable the pilot to avQid the suspected
hazardous area and enhance the safety of flight.

r .
Turbulence generated by aircraft, which was
‘onge ught to be prop wash, is now. categorized
-as ‘‘thrust sptream turbulence’* and ‘‘wingtip b

vortexes.” These categories of turbulence are
collectively termed WAKE TURBULENCE.

v

Thrust stream turbulence is associated with .
ground operatiohs, such as taxiing and warm=-up
operations, -

Wwingtlp vortexes are trailing masses of
disturbed air created by the wing of an aircraft
as it produces lift. An aircraft creates two such
vortexes with rotational air movement, one
trafling each wingtip, Once formed, the vortexes ,
&xtend and may be hazardous for anundetermined
distance behind the gererating aircraft. The

“wing span, and speed of the aircraft, Its intgnsity
g directly proportional to the weight, and
inverse.y proportional to the wing span and
speed -of the aircraft. The heavier and slower

~ the aircraft, the greater will be the intensity

of the turbulence. Thus, modern large transport
aircraft will create maximum turbulence during
takeoff and landing at or near maximum gross

~ weights. The manner in which wake turbulence

is generated is muetrated 1'n ﬁgure 10-~15.

Tralling vortexes have certain behp.vioral
characteristics which can help a pilot visualize
the wake location and thereby take avoidance-
precautione-

1. Vortexes are generated from the moment
the aircraft leaves the ground, since trailing
vortexes are a by-product of wing lift. (See
fig. 10-16)° -

+ 2, The vortex circulation is outward, upward,
and around the wing tips, Tests have shown that
the vortex flow field covers an area about two
wihg spans in wIdth and one wing span in depth.

-
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When the vortexes of l&rge aircraft sink close
to ‘the ground (within about 200" feet),“they tend
to move laterally over the ground‘at a speed .
of about 5 knots. (§ee fig. 10~17.)

. e If '.a tower controller should foresee the
Y.~ possibility of wake turbulence, cautionary in-
' . formation should be isshed to the pilot of
the aircraft concerned. Refer to ATP 7110. 8
(Series) for cautionary advisory phraseology’ to
be employed for Heanvy Aircraft operations.

Traffic Information

. Local traffic information is issued when in
the judgment of the controller such infory ation
is necessary in the interest of safety of when
requested by a pilot. _ -

Vehicles, e'quipment,Aor personnel on the

_ movement area are described in a manner

« which will assist pilots in recognizing them,

N > Military air traffic 1s described as follows:
— ¥ . .201.93
7 ~ Figure 10-15, — Vortex generation. - 1. Military" de51gnator, ‘with numbers spdken
7 ‘ . in group form. *
< "2, Service and type with the’ followmg ex-
Ception. .

-

ROTATION 3000 \/ LT S (
\ 0600000009 o : n

2

@ WAKE BEGINS

o

g

% . (A) NO WIND
3

HOOG000 5687
000800 000000606055 I
- WAKE END o : -
' ’ - 201.246
Figure ,10-16,—~ Beginning and ending of vortex °
A generation. - _
. s 0% (545) —— 5K WIND
The vortexes remain so spgced (about a wing ,
span apart), even drifting with the wind, at ] : {B) CROSS WIND
altitudes -greater than a wing span from the ‘
« ground. Vortexes from large aircraft sink at a .

- rate of about 400 to 500 feet per minute. They N ’ 201,238
tend to level off at a distance .about 900 fept Figure 10-17,— Vortex movement in o'round ef-
below the flight path of the generating aircraft. - fect. (A) no wind; (B) cross wind,

- . . ’ - \ , ., N '\ .
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0 s ‘? R A
3. Type only, if no confusion or misidentifi~
' cation 18 likely,

. EXAMPLES F=FOUR; NAVY FIGHTER. or,
.FIGHTER.

>

-Air carrier traffic is described as follows:

/ . 1. Manufacturer’s nams or model.

! “ 2, Add company name or other identifying
Id features if confusion or misidentification
o is likely.

EXAMPLES: VISCOUNT; AMERICAN DC~
NINER, or, UNITED VISCOUNT.

. ‘General aviation air traffic is described as
follows: .

>

K

« 2. Add color when considered advantageous.
‘EXAMPLES: TkI-PACER; CESSNA THREE
EN, or, GREEN APACHE.

When it is necessary to make a hurried
- brief transmission of traffic lnformation, the
aircraft type may be omitted. ° »

. The relative position of trafﬁc must . be
isgued to”pilots in an easily understood manner,
such as TQ YOUR RIGHT, or AHEAD OF YOU,

/ instead™of local terminology or compass
directlons. . -

TRAFFIC. U ELEVEN ON

/E‘XAMPL,ES.

. DOWNWIND LEG TO YOUR RIGHT; or, F FOUR .

INBOUND FROM INITIAL, RUNWAY SIX.g

»

Field Condition Information

Pertinent field conditién information neces<
sary for an alrcraft’s.safe operation is issued
in time for it to be useful to the pilot. The fol-

lowing information concerning field cenditions’

must be issued to pilots concerned: - .

1. Constructhn wogk on or lmmediately adja~

cent to the movement area. )
2. Rough portions of the movement area.

3. Braking conditions caused by ice, ‘snow,
slush or water.

4. Snowdrifts or piles of snow on or along
« ihs edges of the area and the extent of any

plowed area. . .

= ~

RO L 2

‘1. Manufacturer’s model, name or designator. .

1l

5, Parked aircraft on the movement grea,

6. Irregular operation of part or all of the
field lighting system.

7. Any other fleld conditiogs considered
pertinent by the copjroller. s

Description* of field conditions issued should -
be stated clearly a.nd concisely. -

EXAMPLES: MOWER TO LEFT OF RUNWAY;
or, WORKMAN ON TAXIWAY.

Weather Information

The tower may transmit—to pilots or other
ATC facilities, without consulting weather service
personnel, any elements of weather information ',
derived directly from instruments, from radar,
or received as a pilot report. Observed weather_
conditions such- a8 LARGE BREAKS IN THE
OVERCAST, VISIBILITY LOWERING TO THE
SOUTH, or similar statements which do noty~
include specific values may be transmitted,
Terminal radar control facilities should inform -

-towers for which they prowde approach’ control

service about storm a,reas observed oh radar.

" Flements of weather lnformation which in-
clude specifi¢ values (such as cgilings and
visibility) may not be transmitted unless the
observing controller is*properly certificated
and acting as a wealller observer, or the
weather. observation was made or verifxed by
weather service personnel.

Controllers should inform local weather
service personnel of any differences between
weather® conditions observed from the tower
and those reported by weather service.

"Bird Activity Information

Bird activity information including position,
size, and species (if known), and their course of
flight should be issued to pilots of aircraft
conterned for at least 15 minutes after receipt
of the inforthation from pilets or adjacent
facilities, This time may be reduced when
either visual observations or subsequent reports
r’eveal that the .activity is no longer a factor.

'

Visual Signals

) .
Air traffic confrol light signals are used to
control aircraft 'and movement of vehicles,

. ) 204
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equipmer.t, or personnel on the movement area
when radio communications cannot be employed.
These signals are in accordance with figure
11-2 in chapter 11 of this training manual.

To obtain an acknowledgmont from aircraft

equipped with a .receiver only, a controller

should request the pilot of the aircraft to move
the ailéron or rudders on the ground, or rock
the wings when airborne, during daylight hours;
or, blink the navigation or landing lights at
night. .

>

Ruhway Use

Except where a ‘‘runway use’’ program is in
effect, the selection of the runway to use, or

3he duty- runway, is as follows:

1, The runway most nearly aligned with the
wind, when the wind velocity is § knots or more.

2, The calm wind runway, when the wind

" velocity is less than 5 knots,

Use of a rlinway other than those mentioned
above is permissible if it will be opergtionally
advantageous or if it is requested by a pilot. If

a pilot prefers to use a runway different from ,

that specified by a controller, he is expected to
advise the controller accordingly,

Runway use programs for large aircraft and
turbojet aircraft may be established at some
airports. where such programs are established,
runway assignment is affected by consideration
of noise sensitive areas and noise abatement

benefits. Acceptance or refusal<of such assign-

ments 18 still the pilot’s prerogative. ;

Both wind direction and velocity must be
issued “when authorizing the use of runways,
even though the wind velocity is less than 5
knots and the calm wind runway is to be used.
This information is necessary since spme
aircraft are adversely affected by a tailwind

or crosswind component,_and_pilots must ba_ . _

aware of the exact wind condition to make the
decisions necessary for a safe flight. Therefore,
the wind condition is described as ‘‘calm’’-only
when the velocity is less than 3 knots, *

Runway conditions

At those facilities affected by winter weather
conditions, runway condition and braking action
,are impgrtant infqrmation which must be relayed

to pllots when adverse condltlons exist on the
landing area.

Detailed procedures for the determination
and reporting of runway surface conditions in
terms of runway condition reading (RCR} are

. contained in chapter 7 of this manual and may
also be found in the FLIP IFR-Supplement
(Procedures).

.

Separatlon

Air traffic should be controlled in accordance
with eStablished traffic and taxi patterns., The
controller must establish a sequence of arriving
and departing aircraft by issuance of instructions
and information that require pilots of aircraft
to adjust flight or ground operation as necessary
to achieve proper spacing or separation.

The minimums contained in TATC }&ndbook
7110.8 (Series) are considexed to be ‘‘Standard .
Separation.”’ Unless otherwise. authorized, the |
minima and procedures contained therein should"
be adhered to.

' “Reduced Separation’’ impliesthata reduction
to the standards specified in TATC Handbook
7110.8 (Series) has been authorized by the Chief
of Naval Operations for the Navy or other
».appropriate headquarters for the other service

branches. This reduction in separation Iis
applicable between military aircraft in special
procedures such as altitude reservations, air
refueling, and fighter-interceptor operations,
ete. ;

To assist the controller in determining the
minimum interval between various operations,
the following categories of aircraft have been
established.

1. Category 1.— Lightweight, single-engine,
personal-type, propeller-driven aircraft. (Does
not include high performance aircraft such as
the T~-28,)

2, Category 2.— Lightweight, .twln-engine,
propeller-driven aircraft weighing 12,500 pounds
or less, such as the U~11 and C~45.

3. Category 3.—All other aircraft such as |
the high-performance single-engine, heavy twin-
engine, four-engine, and turbo jet aircraft.

4, Heavy aircraft.— All aircraft with a gross
takeoff weight of 300,000 pounds or more.

The application of procedures and minimums,
local deviatione or .application of reduced
separation, and conditions allowing such opera-
tions are the same as those ligted under IFR
CONTROL PROCEDURE later in this chapter.
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Table 10-4.— (}'riterla for simultaneous, same
direction operations on parallel runways

- 7 Minimum distance in feet
between. . ..........
Aircraft type .

Runway Adjacent edges
center- of runway or
lines landing strips

Light-weight, 300 200
single-engine,
propeller- .
driven

Twin-engine, 500 400
propeller- .,

b driven ) __
All others . 1700 e 600

<

- -

Table 10-5, — Criteria for simultaneous, oppo-
sit9 direction operations on parallel runways

-Minimum distance in feet
between. .. ... .00 000

Time of

operation Runway Adjacent 'edges

center- of runways or
lines - landing strips
Between sunrise | 1400 1400 )

and sunget

Between sunset 2800 Not authorized

and sunrise

~ ~

*

the runway end,-or ig airborne

2, Two-way radio communications must be
maintained with the aircraft involved, and
pertinent traffic information must be issued.

3. The distance between the runways, or
landing strips, must be in accordance with
table 10~-4,

NOTE: If two categories of aircraft are
involved, the greater distance must be applied.

Simultanedus, opposite direction operations
_on parallel runways or landing strips, or on a
“runway and a parallel landing strip, may be
authorized under the following conditions:

1,-Operations must be conducted in VFR.

conditions,

2. Two-way radio communications are main=~
tained with the aircraft involved, and pertinent
traffic information 1s issued. .

3. The distance between the runways or land-
ing strips must be in accordance with table 10-5.

SEPARATION OF DEPARTING AIRCRAFT. —
Departing aircraft are separated from other
aircraft using the same runway by ensuring
that they do not begin takeoff roll until one of
the following conditions exists:

1. The other departing aircraft has crossed
and turning to

avert any conflict. (See fig. 10-18()

2, Provided that distahces by reference to
suitable landmarks can be defermined, the other

J

? 4

SIMULTANEOUS OPERATIONS ON PARAL~
LEL RUNWAY,— Simultaneous, same direction
operations may be authorized on paraliel runways,
or landing strips, under the following conditions;

1, Operation must be- conducted in-VFR

conditions unless visual separation ‘is applied °

Jbetween aircra.ft concerned by the tower
controller or ‘pilots of the aircraft conducting
v '{he 0p6{‘ation. -

Q

206

212"

*

+
(

‘ 201.144
Figure 10~18,— Separation of departing aircraft.
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6,000 FEET —

4,500-FEET
. | _ 201,145
Figure 10-19,—Separation of different category departing aircraft.
. . i . €,
A — —_— departing—aircraft“need—-be—q}rboi'ne—er&y»—tf*-the—

following minimum distances exist between
aircraft (fig., 10-19):

\ ;\\ Y, ﬂ)‘ a. If only category1 aircraft areinvolved— .
3,000 feet, .

n\ ......
N e l - .
_'/—"" b, If a category 1 aireraft is preceded
—\ \ ' by a category 2 aircraft—3,000 feetys
. c. If the succeeding or both aircraft are
4 category 2— 4,500 feet.

d. If either aircraft is a category 3
201.14¢ 2iroraft—6,000 feet,

Figure 10-20 — Separation between departing and 3
s A preceding arriving aircraft has taxied
a. preceding arriving aircraft. off the runway. (See fig, 10-20,)

- “A departing aircraft is separated from
\ another aircraft using an intersecting runway by
" ensuring that:it does not begin takeoff roll
until one - of the following conditions exists;

~

1, The preceding departing aircraft has
" passed the intersection or is airborne and is

....* turning to avert any conflict, (See fig. 10-21,) "

” 2, The preceding arriving aircraft has taxied
y off the landing runway, or completed the lmding
roll and will hold short of the intersection,
or-has passed the intersection. (See fig. 10-22,)

NOTE: If reasonable assurance exists that ' -
the prescribed separation will ke met when the
201,147 ajrcraft commences takeoff roll, controllers
Figure 10-2], — Sepa.ration between departing need not withhold takeoff clearance until the
3, aircraft using intersecting runways. 8epara.tion actually exists,

e S
-
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In addition to the separation criteria govern=
ing departing aircraft, care must be exercised
to ensure that a category 1 or 2 aircrafty that
will be taking off from an intersection on the
same runway behind a preceding departing
category 3 aircraft, does not,commence takeoff
roll for at least 3 minutesfollowing the departure.
This procedure does not apply .to aircraft
departing behind a heavy jet..

SEPARATION OF ARRIVING AIRCRAFT.~
Arriving aircraft are separated from other
aircraft using the same runway by ensuring
that the arrivipg aircraft does not cross the
landing threshold until one of the following
conditions exists;

1, The other arriving aircraft has taxed
off the runway, (See fig. 10~23.)

g g —t S
S,
\

|

I?I
201,148

Figure 10-22, — Separation between departing and
arriving aircraft using intersecting runways.

2. Between sunrise and sunset, if distances
by reference to suita landmarks can be
determined and the other aircraft has landed,
the preceding arrival need not clear the runway
if the following minimum distances from the
landing threshold exist (fig. 10-24):

a. When a category 2 aircraft is landing
behind a category 1 or 2 aircraft—4,500 feet.

b, When a category 1 aircraft is'landing
behind a category 1 or 2 aircraft— 3,000 feet.

3. The other departing aircraft has crossed,
the end of the runway. (See fig. 10-25.)

4, If distances by reference to suitable
landmarks can be determined and the préceding
departure is airborne, it need not have crossed .
the runway end if the folowing minimum

wk

201,149
Figure 10-23, — Separation between arriving air-
craft.

{-—_—':——3,000 FEET————

Figure 10-24, —Séparation of different category arriving aircraft.

201,150
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214 =




Chapter 10 —AIRPORT TRAFFIC CONTROL AND AIRFIELD EQUIPMENT

- ~

distances from the landir‘l'g threshold exist
(fig. 10-26); .

a. When only category 1 aircraft are
involved — 3,000 feet.

b, When either aircraft is a category 2
aircraft— 4,500 feet.

c. When either alrcraft is a category 3
aircraft— 6,000 feet.

An arriving aircraft is separhted from an-
other aircraft using an intersecting runway by
ensuring that the arriving airoraft does- not
cross the landing threshold until one of the
- following conditions exists; .

1. The preceding departing aircraft has
passed the intersection or is airborne and
turning to avert any conflict. (See fig. 10~27,)

2, A preceding arriving aircraft has taxed
off the landing runway, completed landing roll
and will hold short of the intsrsection, or has

' _ N\
-+

[ NN

201.151
Figure 10-25., — Separation of arriving and pre-

ceding departing aircraft.

| AT
je———— 3,000 FEET———*

passed the intersection. (See fig. 10-28.) -

®
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SEPARATION' OF HELICOPTERS, — Depart-
ing helicopters are separated , from other
helicopters by ensuring that they €0 not take off
until one of the following corditions exist:

1. A preceding departing helicopter has
proceeded away from the takeoff area. (See
fig. 10-29 (A).)

. 2, A preceding arriving helicopter has taxied
off of the landing area. (See fig, 10~29 (B).)

An arriving helicopter is separated from
other helicopters by ensuring that it does not
land until one of the following conditions exists:

1. A preceding arriving helicopter has come
to a stop or taxied off the landing area.(See
fig. 10-30.)

2, A preceding departing helicopter has
proceeded away from the landing area..(See
fig. 10-31.) -

Helicopters may be authorized, to conduct
simultaneous landings or takeoffs if the distance
between the landings and takeoff points is at
least 200 feet and the courses to be flown do
not conflict. (See fig. 10-32.)

NOTE: Surface markings would have 'to
be referred to, in—order to determine the
minimum distance between hélicopters, or the
pilots of the helicopters may be instructed
—t0 remain at least 200 feetfrom other helicopters.

Helicopters performing air taxiing operations .
(normally not above 10 feet) on the movement
area are considered to be taxiing . aircraft,

Departing Aircraft -

Taxi information igsfied to departing aircraft
is listed in chapter 11 of this training manual.

-

¢

—

i et

»

>

= 4,500 FEET

. 6,000 FEET

~N
Figure 10-26 — Separation of arriving and preceding departing aircraft of different category.
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Pilots of departing aircraft will contact ground
control prior to ta.d for taxi information.
Formation leaders niay request  and receive
taxi information for their entire flight.

Ground control issues the necessary in-
structions, and clears an aircraft from the
parking area to tbe warmup area., Pilots of
taxiing aircraft should remain on ground control
frequency while in the warmup area until
instructed to change frequency by the ground
controller, or until ready for takeoff clearance.

-
.

I, © N

. , F
PP |
\\‘
~
. N
1 . | l \ !

e

it

201,153
Figure 10-27.-—Separation of arriving and other
departing aircraft using intersecting runwa.ys.

" -
R
10-29'

o 210

216

? ]

Departing IFR flights receive their, ATC
clearance on ground control, frequency or a
designated clearance delivery frequency. Navy
pilots are required to ‘‘read back’ ATC
clearances that differ from the filed flight plan.

_IFR flights should be informed of the
appropriate departure control frequency before
takeoff. This information should be issued on
the clearance delivery or ground control
frequency.

Departing aircraft wm hold well clear of the

" duty rinway until cleared for takeoff by the

confrol tower,

201.154
Figure 10-28.— Separation of arriving and other
arriving aircraft using intersecting runways.

- (B a

201,156

Separation of a departing helicopter. (A) From a preceding departure, (B) from a’
preceding arrival.

e
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»

HAS STOPPED

.

PRECEDING Heucbnea/
HAS TAXIED OFF

201,156

", Figure 10-30.;— Separation of an arriving helfOpter from a preceding arrival,

,Departing IFR flights may be authorized
to depart and maintain VFR until the ATC
clearance for the IFR flight is received, provided
that the pilot requests such clearance and approval
is obtained by ecoordination with the facility
responsible for issuing the-IFR clearance., The
departure time must be forwarded to the facility
issuing the clearance and the pilot instructed
as to the proper frequency, time, and place
to contact such facility, If the IFR facility is
unab;e to issue clearance because of traffic

7

.

conditions, the pilot should be informed and a
suggestion offered that he take the ‘delay on
the ground, If thé pilot still desires %o take off
VFR and obtain IFR clearance in the air, the
clearance may be issued as local traffic
conditions permit. The facility must be informed
of the VFR departure time,

Official ceiling and visibility are issued to
departing VFR flights prior to takeoff when
the weather is below VFR minimums, and to
departing IFR flights when the weather is below

v
¥

201.157

Figure 10~31, — Separation of*an a.rriving helicopter from a preceding departure,

]
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s

Figure 1032, —

takeoff minimums, or if none are establishai’:
when the weather is below VFR minimums,
The Navy ‘has established takeoff minimums
for IFR flights based on,the pilot’s instrument
rating, These ratings are entitled Special or
Standard and are issued to individual pilots after
successful completion of a flight check and
written exam administered by an Instrument
Flight 'Board ‘which is established by the
Commanding Officer of a facility, There are .
no tpkeoff minimums established fqr pilots with
a Special instrument rating, and takeoff will
depend on the judgment of the pilot and urgency
of the flight, Takeoff may be aflithorized for
pilots with a Standard instrument rating under
the following conditions: - R

* 1, Three hundred, feet ceiling and 1 statute
mile visibility,

2, When a radar approach facility with
published minimums less than 300 feet ceiling,
snd visibility 1 mile is available, takeoff is
A authorized provided the weather is at least
. egquzl to_the precision approach minimums fo
the runway in use, but in no case
weather is less than 200 feet ceiling and sibility
1/2 mile/2400 feet RVR. C

* At certain air stat!iSns where commercial or
air carrier aircraft are autho{zed to operate

© - . e

- . 212

Separation of sinjultaneous hélicopter operations.

"11 of this training manual.

' S T

3

F

carrying passéngers or cargo for hire or
compensation, there is a minimum visibility
below whichi takeoff clearance to sychigircraft
must be denied. The specific minimum visibility
is vadMable,. depending upon the type of visibility
reporting procedure and equipment available at
the particular station. Should your station be
go affected, refer to the appropriate section
of TATC .Handbook 7110,8 (Series) for the
applicable minimum visibility,

A departing IFR flight should be instructed
to contact, departure tontrol when appropriate.
For aircraft that can change radio frequencies
after takeoff, the instructions are normally igsued

when the aircraft is one-half mile beyond the '

end -of the runway provided that no fgrther

communications with the tower are required. N

For others, the instructions may be issued
prior to, or, in ‘conjunction with, the takeoff,
clearance.

Takeoff clearance need not be withheld
until prescribed separation exists if therq is
reasonable assurance that it will exist'when the
aircraft starts its takeoff roll, s

Arriving Aircraft .

Landing information, as appropriate. to bb
issued to arriving.aircraft is listh"jn _obdpte

~

201,158 =
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180° TURN .

RUNWAY

APPROACH
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At certain facilities, pro¢edures may be
established for arriving VFR traffic to contact
approach control for landing and traffic infor-
thation, In such cases apprcach control assists
the, locel coatroller, with the communications

* workload™ and traffic spacing in addition to
enhancement of safety by making’ traffic
information available for a greater distance
from the airport.:Local 