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PREFACE

The avionics data study described in this report was performed
under Project Plan Agreements FA-643 and FA-743 sponsored by the
Federal Aviation Administration , Office of Mana gement Systems , In-
formation and Statistics Division. It was undertaken as part of a
program to assure the quality and usefulness of general aviation
data. The study was based on information collected and processed

• 
by FAA through its Aeronautical Center in Oklahoma City , Oklahoma .

-
~ 

-I Several representatives of the Federal Aviation Administration

-: F contributed significantly to the study: Nick Soldo and Carolyn

Edwards, AJ4S-230, guided the project as sponsors; Stephen W.
Hopkins , AJ4S-230, produced data tapes for the analysis; George W.
MacArthur , AFS-804, answered numerous questions on avionics functions

and regulations. All computer programming , data base manipulation
and report generation were the responsibility of Ellen Laviana, of

Kentron Hawaii , Ltd.
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1. INTR ODUCTION

1.1 DEFINITION OF GENERAL AVIATION (GA)

The term general  av ia t ion  (GA) r e fe rs  to tha t portion of
civi l  av ia t ion  which includes a l l  facets of aviat ion except air
carriers hold ing a certificate of public convenience and neces-
sity from the Civil Aeronautics Board , and large aircraft corn-

• mercial  operators.  GA encompasses such varied services as air
tax i , air  cargo , industry, agriculture, business, personal , in-
structional , research , patrol and sport flying . GA aircraft
range from four engine turbojets to simple gliders and balloons.

1.2 BACKGROUND

GA aircraft owners compose almost 97 percent of the United

States civil air fleet1 and account for approximately 76 percent
of total operations at FAA towered airports.2 Despite this dominance

of the civil air fleet by GA aircraft , the characteristics and
capabilities of the GA fleet are subjects which have not been

extensively explored in FAA l i t e ra ture .

The FAA ’ s major  source of in format ion  on the GA f leet is the
•~ircraft Registration Elig ibility, Identification, and Activity
Report , AC Form 8050-73 , the current  version of which is found in
Appendix A. Since 1970, FAA has used Part  1 of the form to reg-
ister annua l ly  all U . S .  c iv i l  a i r c r a f t . Part 2 is for GA air-
c ra f t  only and conta ins  questions on several aircraft character-
istics , including avionics equipment , usage , base airport loca-

1 Census of U.S. Civil Aircraft Calendar Year 1975, U.S. Dept. of
Transporta tion , Federal Aviation Administration , (Washington DC,
1976), p. 4.

Air T r a f f i c  Activity Calendar Year 1975, U.S. Dept. of Trans-
portation , Federal Aviation Administration , (Washington DC, 1976)
p. 16.

1
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tion , and hours flown .* Reports currently generated from these
forms do not provide sufficient information for FAA to assess the

H GA fleet in terms of machine sophistication , the ability of air-
• • craft to function in the National Airspace System (NAS), and the
• typical aircraft comprising the fleet.

1.3 PURPOSE OF PROJECT

Accordingly, the purpose of this project is:

a. To enhance the information obtained from AC Form 8050-73
by providing a framework for viewing the GA fleet which would re-
late airborne avionics equipment to the capability for an aircraft
to perform in the NAS.

b. Within this framework, to portray the types of aircraft
common to the GA fleet in terms of descriptive information con -
tam ed in AC Form 8050-73.

This effort will enable the FAA first , to gain insight into the
nature of the GA fleet , and second , to measure the impact on the
GA fleet of anticipated regulatory changes.

1.4 SOURCE OF DATA

AC Form 8050-73 has been sent out by the FAA in January of
every year since 1970 requesting information on the previous year ’s
activities of the aircraft. Part 1 is mandatory for all aircraft ,
but Part 2 is v’luntarily filled out by GA aircraft owners . In the
past three years , the response rate for Part 2 has averaged around
73 percent . When the forms are returned to the FAA , they are used ,
in conjuction with the Aircraft Registration File located at the
Aeronautical Center in Oklahoma City , to create the Aircraft Sta-
tistical Master (ASM) File on computer tape. Appendix B shows the

• * In 1978, the form will be discontinued. Part 1 will be replaced
by a triennial aircraft registration and Part 2 will be replaced
by an annual GA sample survey.
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record layout for the ASM file. The work in this project was
based on the 1974 GA fleet as represented by the 1974 ASM File ,
the most current version available at the project ’s commencement.
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2. DEVELOPMENT AND METHODOLOGY

2.1 FLEET SIZE AND COVERAGE OF THIS REPORT

The 1974 GA aircraft fleet, as represented by the 1974 ASM
• file , contained 185 ,350 registered aircraft. Although the re-

sponse rate to Part 2 of the registration form was only 72.8 percent

or 134 935 aircraft , avionics information for previous years was
found in the records of 34,095 additional aircraft , so that alto-
gether avionics information was available for 169 ,030 of the
185,350 GA aircraft .

The tables appearing in this report are all based on the
169,030 GA aircraft for which avionics i nformation was available.
Some FAA publications , such as the Census of IT S Civil Aircraft

Calendar Year 1974, are based on the entire fleet size of 185,350.
Any disagreements in figures between this report and the Census

• are due to the elimination from this report of the 16,320 aircraft
for which no avionics information was available. Other FAA pub-

lications, such as General Aviation: Aircraft~ Owner and Util-

ization Characteristics, are based on those frrctions of the GA

• fleet selected to participate in sample survey5. Results of re-

ports such as these are estimates rather than true popula tion
values , introducing another cause for discrepancies in figures

between this report and reports based on samples: sampling error.

In general , however , results of this report agree with General
Aviation results when compared with General Aviation interval

estimates.

2.2 PROFILE OF GA FLEET AVIONICS

Table A summarizes the basic avionics data provided by the

1974 ASM file for the analysis of the 1974 GA fleet. It shows the

number of aircraft containing each piece of avionics equipment

appearing on AC Form 8050-73. Table A has only limited usefulness
because it does not enable one to ascertain the number of aircraft
containing important groups of equipment , but deals solely with
individual pieces of equipment . For example , one canno t determine

5
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the number of aircraft containing all three components of an ILS
system , localizer , glide slope , and marker beacon receivers. The
capabili ty groups discussed below are designed to make the analy-
sis of groups of avionics possible.

2.3 AVIONICS CAPABILITY GROUPS

2.3.1 Purpose of Groups

Avionics capability groups (CG’s) are the means through which
significant groups of avionics equipment are associated with air-
craft capability to perform in the NAS. The word “capability” takes
on a number of meanings in conj unction wi th  the NAS . I t  can refer
to where in the airspace an aircraft can fly , at what airports it
can land , under what flying conditions it can fly , or to what ex-
tent it can participate in the air route , landing , and communica-
tions systems . Avionics equipment is installed in an aircraft be-
cause of the capabilities gained from it; consequently , one should
be able to identify an aircraft ’s general potential capabilities
from knowledge of i ts avionics equipment configurat ion. Often
several pieces of equipment are required to obtain a certain capa-
bility in the NAS ; it thus becomes necessary to study groups of
avionics , rather than individual pieces . The CG definitions are
designed to provide the link between groups of avionics equipment
and capabilities. In addition , the CG’s provide a framework within
which other aspects of the GA fleet can be examined .

6
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TABLE A. BASIC AVIONICS DATA FOR 1974 GA FLEET

VHF Communications Equipment
-
• VHF Rece iver Capabi lity

Tuner 70177
180 channels or less — 

53835
181 channels or more 85367

VHF Transmitter Capability

20 channels or less 15398
21 thru 180 channels 47407
181 chanr~els or more 

• 80131

ILS Reception Capability

Localizer 86529
Glide Slope 46029
Marker Beacon 71092

Transponder Equipment

64 code 4792
4096 code £6497
Altitude reporting 15633

Navigation Equipment

• VOR Receiver
One 58470
More than one 77829

Distance Measuring Equipment (DME) 32345
Automatic Direction Finder (ADF) 73121
Weather Radar 7666
Approved Area Navigation Equipment (RNAV)
Advisory Circular 90-45 10894

7
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2.3.2 Assumptions

Several assumptions must be made in order to simplify the pro-

cess of designing the groups and to minimize the number of groups

needed. First , it is assumed that an aircraft ’s avionics equip-

ment defines its capability to perform in the NAS. In actuality,

an aircraft ’s engine size and power , pilot ’s certification , lack of

cabin pressurization , or lack of other types of required equipment
-

‘ 

may prevent the aircraft from performing at its highest capability

level according to its avionics configuration . Second, the capa-

bility groups are based on regulations and equipment requirements

for the majority of general aviation aircraft. There may be excep-
tions to the avionics needed for certain capabilities depending en

the use of the aircraft , the model of the aircraft , and the pilot ’s
skill at maximizing the capabilities that his avionics equipment
gives him . Third , it is assumed that area navigation (RNAV ) equip-

ment3 on GA aircraft is comprised of VOR/DME-based course line com-
puters rather than inertial or Doppler systems , since as of January
1, 1975 , fewer than 0.5 percent of GA aircraft contained the self-

• contained type of RNAV equipment4. Thus , RNAV equipment is con-
sidered to comply with FAA requirements for both VOR equipment and

distance measuring equipment (DME).

2.3.3 Methodol~gy

At the onset of the project , it became apparent that two clas-

sifications of avionics equipment existed . The first type consisted

of avionics equipment meeting FAA requirements for use of the various
aspects of the NAS . The second type was avionics equipment which

3See the Glossary for definitions of area navigation equip-
ment and other technical terms .
4Avionics Installation Navigation and Communication R~port,FAA/AEM . -

8
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gave an aircraft additional capability , but which was not required
equipment according to FAA r egu la t ions .  These two types of equip-
ment necess i ta ted  the format ion  of two types of CG’ s.

To form the first type of CC , three sets of avionics require-
ments were obtained , one for flight in different segments of the
airspace , another for flight in different flying conditions , and
the third for landing at different airports. The three sets of

• requirements were combined into one set of avionics requirements
• dealing with the above three aspects of the NAS simultaneous ly.

These combined requirements formed the basis for the first type of
- :- capability group. They were augmented by miscellaneous require-

ments for helicopters , air taxis , and gliders .

- 
• The formation of the second type of CG was a simpler task.

It involved grouping component pieces of avionics equipment which
together would form a complete avionics system for enabling an air-
craft to make full use of a landing , communications or navigation
system in tne NAS . However , except for the instrument landing
system (ILS), it was found that an aircraft can gain full use of
a system in the NAS by ins ta l l ing  only one piece of airborne avionics
equipment. Consequently , the second type of CC consists mainly of
“groups” containing one piece of equipment each .

2.3.4 Definition of Capability Groups

Definitions of the two types of CG’s mentioned above , known
as hierarchical and non-hierarchical CG’s respectively , are given
below in terms of the avionics equipment found in AC Form 8050-73.
A glossary at the end of the report explains the numerous terms re-
lating to avionics equipment and the NAS found in the definitions
below . Appendix C shows the various segments of the airspace and
the regulations pertaining to the airspace , airports , and flying
conditions .

a. Hierarchical CC’s

The FAA has established airborne avionics equipment require-
ments for aircraft use of the various segments of the NAS . In this
regulatory sense , an aircraft ’s avionics equipment determines its

9
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capabilities to perform in areas of the NAS . FAA regulations deal
with three basic capabilities : (1) to fly in different segments of
the airspace , (2) to fly in visual f l ight  rules (VFR) and instrument
flight rules (IFR) flying cond itions , (3) to land at different clas-
sifications of airports. In the formation of CG ’ s of avionics
equipment which relate to these three capabilities , the groups take
on a hierarchical nature , that is , there is an order to the groups .
In general , the avionics equipment and the associated capabilities

• for one capability group are a subset of the avionics equipment and
the associated capabilities for the next higher group .

These groups have the additional properties that  they are mu-

• I tually exclusive and exhaustive . When assigning individual air -
craft to CG’ s , mutual exclusiveness means that an aircraft  can be
assigned to one and only one group . Exhaustiveness means that

- • every aircraft  will fal l  into a group .

Table B describes the hierarchical CG’ s in terms of avionics
equipment and capabilities. The capabilities described represent
the highest level at which ~n aircraft  has avionics potential to
participate in the NAS. Generally , an aircraft can also participate
at all lower levels. Each group of equipment below is described in
terms of (1) airspace cap ability , (2) f lying condition capability ,
(3) airport capability . Exceptions to airport and airspace cap a-
bilities are noted for helicopter and glider operations , iespective-
1y.

Figure A is a schematic diagram of the hierarchical capability
groups , which summarizes the relationship of three types of air -
craft capabilities to their required avionics equipment , namely
flying conditions , airspace , and airport capabilities . To deter-
mine the capabilities associated with  a particular avionics box ,
one must position the box relative to the lines of the capability
of interest. The capabilities increase from top to bottom . Gen-
erally , they are maximums , i.e., if an aircraft has reached a cer-
tam level with regard to one type of capability , it can also per-
form at lower levels with regard to the type of capability .

I
10 -:
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TABLE B. HIERARCHICAL CAPABILITY GROUPS

AVIONICS CAPABILITIES

Group 1
No regulatory avionics (1) Up to and including 12 ,500

feet mean sea level (MSL)
Gliders. .  .Up to and including
18,000 feet MSL

• ADF. .  .Colored airways below
12 ,500 feet MSL

VOR or RNAV . . .VOR airways
• below 12 ,500 feet MSL
- 

• RNAV.. .Low altitude RNAV air-
ways below 12 , 500 feet MSL

(2) VFR f l ight , day and night

(3) Uncontrolled airports

Group 2
Two-way communications (1) Up to and including 12 , 500

feet MSL
Gliders. .  .Up to and including
18,000 feet MSL

(2) VFR flight , day and night

(3) Non-TCA controlled airports
Group I I I  TCA ’s
Helicopters with 4096 code

transponders.. .Group II TCA ’s
All helicopters. .  .Group I and

II TCA’s below 1000 feet
above ground level (AGL)

Group 3
Two-way communications (1) Up to and including 12 , 500
VOR or Automatic Direction feet MSL

Finder (ADF) or RNAV Gliders. .  .Up to and including
18,000 feet MSL

ADF . . .Colored airways below
12,500 feet MSL

VOR or RNAV . . .VOR airways
below 12,500 feet MSL

RNAV . . . Low altitude RNAV air-
ways below 12 ,500 feet MSL

(2) IFR flight

11
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TABLE B. CONT INUED

AVIONICS CAPABILITIES

(3) Non-TCA controlled airways
Group I I I  TCA ’s
Helicopters with 4096 code

transponders..  .Group II
TCA ’s

• All hel icopters . .  .Group I and
II  TCA ’s below 1000 feet AGL

Group 4
• Two-way communications (1) Up to and including 12,500
• 4096 code transponder feel MSL

VOR or RNAV Gl iders . .  .Up to and including
18,000 feet MSL

VOR airways below 12,500 feet
MSL

2 RNAV . . .Low altitude RNAV air-
- • ways below 12,500 feet MSL

(2) IFR flight

(3) Non-TCA controlled airports
Group II TCA ’s
Helicopters.. .Group I TCA ’s

below 1000 feet AGL

Group 5
4096 code transponder (1) Non-positive controlled air-
Altitude encoding equipment space

(2) VFR flight , day and night

(3) Uncontrolled airports
Group I I I  TCA ’ s

Group 6
Two-way communications (1) Non-positive controlled air-
4096 code transponder space
Altitude encoding equipment

• (2) VFR flight , day and night

(3) Non-TCA controlled airports
Group III TCA ’s
Helicopters.. .Group I TCA ’s

Group 7
Two-way communications (1) Non-positive controlled air-
4096 code transponder space VOR airway s
Alt i tude encoding equipment
VOR (2) IFR flight

12 
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• TABLE B. CONT INUED

AVIONIC S CAPABILITIES

(3) Group I TCA ’s

.7
, 

Group 8
Two-way communications (I) Pos it ive controlled airspace
4096 code transponder Jet routes

I Altitude encoding equipment RNAV.. .RNAV routes

or RNAV ( 2) IFR f light }
(3) Group I TCA ’s

$ 13
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FIGURE A. HIERARCHICAL CAPABILITY GROUPS
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b. Non-Hierarchial CG’ s

Many kinds of avionics equipment exist which give an aircraft
additional capabilities to the three types discussed in the previous
section . Whereas the latter capabilities are derived from regulatory
considerations , those to be discussed in this section are based on
engineering and safety considerations. The av ionics CG’ s of this
section have none of the properties of the previous groups . That
is , they are not hierarchical in nature , nor are they mutually ex-
clusive and exhaustive . The CG ’ s are described below in Table C

• in terms of the avionics equipment and associated capabilities .

2.4  DESCRIPTION OF AIRCRAFT CHARACTERISTICS

Nine aircraft  characteristics were available on the 1974
ASM Files for analysis in the framework of the newly developed
CG’s. They are listed below with appropriate comment.

a. Primary use of aircraft during 1974.

b. Base airport region : See Appendix U for an FAA regional
map .

c. Hours flown during 1974: This variable was discretized
into 50-hour intervals for easier reporting .

d. Age of aircraft in 1974: This variable was discretized
into 5-year intervals for easier reporting .

e. Computed aircraft  type: The thirteen computed aircraft
types combine the four aircraft  characteristics of engine type ,
number of engines , aircraft type (simple), and number of seats
into meaningful combinations for the GA fleet. See Appendix E for
type definit ions.

f. Aircraft type (simple).

g. Engine type.

h. Number of engines.

i. Number of seats.

15
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TABLE C. NON-HIERARCHICAL CAPABILITY GROUPS

AVIONICS CAPABILITIE S

Group 1

Localizer Partial use of ILS at airports.

Group 2

Localizer Partial use of ILS at airports.

- I Marker Beacon

H _ _ _ _ _

Localizer Full use of ILS at airports .

Marker Beacon

Glid e Slope

Group 4

RNAV Ar ea navigation capability .

Group 5

Weather Radar Detection of storms in aircraft ’s
route .

16
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2 .5  CAPABILITY GROUPS ANALYSIS

The identif icat ion of subgroups of aircraft with homogeneous
characteristics within each CC required the use of contingency
table and sampling techniques . The methodology used in the identi-
fication process is described in Appendix F.

17/18
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3. RESULTS

DISCUSSION OF RESULTS

Based on the 169 ,030 aircraft for which avionics data were
available , the following results were obtained:

Table 1: Hierarchical versus Non-Hierarchical Capability Groups

This table shows the distribution of GA aircraft into hier-
archical and non-hierarchical CG’s , beginning with the least so-
phisticated groups in the upper left-hand corner of the table. Ex-
cluding the non-hierarchical CC category , a general diagonal trend

-~ 

•

~ can be seen from upper left to lower right corners in the distribu-
tion of aircraft . This means that as aircraft increase their capa-

• bilities in the hierarchical CC’s , they also tend to increase their
non-hierarchical equipment capabilities . For example , aircraft
with no regulatory avionics (hierarchical CG 1) would not generally
possess complex weather radar or area navigation equipment . On
the other hand , aircraft in hierarchical CC 8 would not likely be
wi thout sophisticated weather , landing and navigation equipment .

Some additional observations on the distribution of GA air-
craft are below :

a. Almost 93 percent of GA aircraft cannot fly in positive

controlled airspace (above 18 ,000 MSL).

b. Hierarchical CG’s S and 6 together contain only 0.13 percent
of the GA fleet. Examination of the avionics equipment
associated with these groups reveals that both include trans-

ponder equipment , but neither include navigation equipment .
One includes two-way communications . This suggests a reason
for the small number of aircraft in these groups and the
comparatively large number in the remaining groups to be that
the common path of acquisition of avionics proceeds from
communications to transponder to navagation equipment.

c. Only 0.49 percent of the GA fleet falls into non-hierarchical

• CG 2, Localizer and Glide Slope. This would suggest that

19
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the normal pattern in acquiring ILS equipment is begin with

a localizer , then add marker beacon equipment , and finally

add a glide slope receiver.

d. 79,276 or 47 percent of the GA fleet possess none of the
avionics appearing in the non-hierarchical CC’s. Of these
aircraft , 73,160 fall into heirarchical CC’s 1, 2, and 3,
and comprise 72 percent of these 3 hierarchical CG’s.

Tables 2 through 10: Characteristics of Hierarchical Capability
Groups

These tables show the distributions of the nine available air-
craft characteristics across the eight hierarchical CC’s. Seve’al
generalizations about hierarchical CC’s and the nature of the GA
fleet were revealed in these tables and are listed below .

a. As hierarchical CC’s increase in order of sophistication , the
predominant uses also grow in sophistication from personal ,
to personal and business to executive , business and personal .

b. There are some differences among the distributions of hier-
archical CC’s across base airport region , primarily due to
CG’s S and 6 which are notably smaller than the other CC’s.
Other variations are evident from the table.

c. Those aircraft containing more avionics equipment and capa-
bilities are flown more hours than those aircraft with smaller
investments in avionics equipment.

d. New aircraft (0-10 years) comprise a substantially larger per-
centage of the higher order CC’s than the lower order groups .
Old aircraft (over 25 years) comprise a substantially larger
proportion of lower order groups than higher order groups .

e. The computed type of aircraft becomes more sophisticated as one
moves from low order to high order CG’s. Not only does this
apply for computed aircraft type , but also for the four char-
acteristics individually which are combined to form the computed
aircraft type (simple aircraft type, engine type , number of
engines , number of seats).

20
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Tables 11 through 19: Characteristics of Non-Hierarchical Capa-
• bility Groups

These tables show the distributions of the nine available air-
craft characteristics across ten non-hierarchical CC combinations .
Generalizations on the nature of non-hierarchical CC’s and of the
GA fleet as a whole were obtained from these tables and are listed
below.

a. As non-hierarchical groups increase in sophistication , the
predominant uses change from personal and business , to per-
sonal, business and executive, to business and executive.

b. Aircraft falling into the non-grouped category are older than
those aircraft falling into the other non-hierarchical CC’s.
Within the latter groups , there is a gradual decrease in air-
craft age moving from less to more sophisticated groups .

c. The distribution of the non-hierarchical CC’s over the base
airport regions are more uniform than the distributions for
the other eight characteristics . Yet, differences are apparent .
The greatest departures from the average occur in CG’s 6, 8,
and 9. These three CC’s all contain weather radar as one of
their avionics requirements ; in fact, groups 8 and 9 are sub -
sets of group 6. It would seem therefore , that the weather
radar is the determinant of the distribution . The weather
radar is found in unusually high concentrations in the southern ,
southwestern, and eastern regions , while it is more scarce than
normal in the Rocky Mountain and western regions. Weather pat - -

terns of these regions provide the probable explanation for
this phenomenon . Storms in Eastern United States cover wide
areas with clouds , making the location of the storms ’ electrical
centers difficult. In the West , the storms are more concentrat-
ed, and easier to track visually. Thus weather radars are more
prevalent in the East.

d. Those aircraft containing more avionics equipment and capa-
bilities are flown more hours than those aircraft with small
investments in avionics equipment .

21
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e. The computed aircraft type becomes more sophisticated as one
moves from lower order to higher order CC’s. Not only does
this apply for computed aircraft type , but also for the four
characteristics individually which are combined to form the

• computed aircraft type (simple aircraft type, engine type,
number of engines , and number of seats).

Tables 20 and 21 , Figures 1 through 15: Subgroups of Hierarchical

~ Non-Hierarchical Capabi-
lity Groups

These figures and tables show the results of the search for
subgroups of aircraft with homogeneous characteristics within
each CG. A general discussion of the results follows.

The nature of the aircraft within individual capability
groups was more diverse than expected . Only 50 percent on the

average of the CA aircraft within any one CC could be classified
into subgroups , even when on exception of the number of descriptive
factors reduced to two or when the minimum subgroup size was dropped
to as low as 3 percent. Approximately six subgroups of aircraft
with two to four homogeneous characteristics were identified for

each CC. Aircraft which did not fall into large subgroups were
grouped into an “other” category.

Nonetheless , the study of the joint characteristics of the
GA f leet  revealed information about the nature of the CG’s which
was in agreement with the information revealed by the study of
individual characteristics in Tables 2 through 19. A summary of
the analyses is shown in Tables 20 and 21. It can be seen that
the lower order hierarchical and non-hierarchical CC’s contained
subgroups of simple aircraft such as older fixed-wing single
engine piston aricraft with 1-3 seats which were not flown and
older personal use aircraft flown less than 100 hours. As the
CC’s became more sophisticated , so did the types and uses of
aircraft . Simultaneously, the amount of flying time increased ,
and age decreased. Examination of the highest order CC’s revealed
subgroups of complex aircraft such as new turboprop aircraft and

22
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new two engine aircraft  used for executive purposes flown more
than 400 hours during the year. In Tables 20 and 21 , the capabi-
li ty groups and the subgroups are arranged in order of sophistica-
tion beginning in the upper lef t  hand corner of the report . The
diagonal trend s reveal the strong positive relationship between

L avionics sophistication and characteristics sophistication . More
detailed results of the individual CG analyses are shown in
Figures 1 through 15.

23/24
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TABLE 1

The key following the table shows the interpretation of the
symbols and numbers heading the rows and columns of the table.
The comments below will facilitate the interpretation of the table:

a. Aircraft assigned to hierarchical CC 1 ( No regulatory
avionics ) contain either no avionics equipment whatsoever
or a combination of equipment which does not match or
exceed the specified requirements for any other CC.

b. Hierarchical CC 2, ( Two-way communications) , indicates an

aircraft has some combination of VHF receiver and trans-
mitter capabilities , and not necessarily a two-way radio
unit.

c. Since non-hierarchical groups are not all mutually exclu-
sive (that is, they overlap), the columns do not add to
the counts at the bottom of the table. The first four

groups , L through LMC , are mutually exclusive , and the
last three groups , IR , 1W and All , are mutually exclusive .
However , there is some overlap between the first six
groups and the last three groups , and between the first
four and the next two groups.

d. Non-grouped aircraft , NC , are those aircraft possessing
none of the avionics covered by the other nine non-hier-
archical CC’s.

25

~~.1L - - ~~~~~~ij ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_-

___ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ - • • ~~ -4



r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- : ‘ ~~~
‘---- -

~
-- - ------------ - - - • . • -

~~
-• •--.-

~
•-- • 

—

r

TABLE 1. CONTINUED
KEY

- : Hierarchical Capability Groups

1. No regulatory avionics 6. Two—way communications
• 4096 code transponder

2. Two—way communications Altitude encoding equipment

j. Two—way communications 7. Two—way communications
VOR or ADF or RNAV 4096 code transponder

Altitude encoding equipment• I 4. Two—way coimnunication~ VOR
4096 code transponder
VOR or RNAV 8. Two—way communications

4096 code transponder
5. 4096 code transponder Altitude encoding equipment

- - Altitude encoding equipment VOR~~ or ~~~V-
~ DMEJ

Non—hiera. ~hical Capability Groups 
—

L: Local izer

M: Marker beacon

C: Gl ide slope

R, RNAV : Area navigation system

W, WRAD : Weather radar

I, 1MG : Complete ILS system

ALL : 1, R and W

NC: Non—grouped aircraft

j 27/28
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TABLES 2 THROUGH 19

These reports show three numbers in each cell. The first is
the number of aircraft falling into the particular capability
group-category combination represented by the cell. The second

- 
number is the percent of the row or category that the number of

I aircraft represents. The third number is the percent of the
colunm or capability group that the number of aircraft represents.

- •  
The key appearing at the bottom of each table gives the

avionics associated with the CC’s. Hierarchical group reports are
I additive across the columns as these groups are mutually exclusive.

The numbers in the right-hand columns of the non-hierarchical
group reports are the marginal distributions of the GA fleet across
the categories, but are not row totals since non-hierarchical CG’s
are not mutually exclusive .

29
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TABLE 201 SUBGROUPS OF HIERAR CHI CAL CAPABILITY GROUPS

CHAL4.CTERI STICS
Computed

$1s’urs Age in Aircraf t  GROUPS
~~~~~~~~~~~~~ ___ F~~~L,_,,,,,X~~rs Type 1 1 2 3 - - -~~~ 4 7 8

1. Not Flown 0— 25 1 1278 209
5.22 3.12

2. Not Flown 26+ 1 3982 276
16532 411%

3. Pergon~sj  1—1 00 1 5437 1010 8251.
22.22 15.22 12.22

3. Personal 100—400 1 235
31 52

5. 100—400 26+ 1 1013
4 .1%

6. Personal 100—400 9720 1015
8.8%

7. Personal 1—100 2 180 10310 5328
2 .7% 15.2% 10.6%

8. Personal 1—100 0— 10 13 345
5 .22

91 Personal 1—100 0—1 0 1236
5.1%

10. Aerial 0— 10 1 1359 134
Application 5.62 2.1%

I I .  Personal 100-400 2 4498
6.6 %

12. 1—100 11—2 5 2 198
- 6 172

13. Personal 100—400 0—10 2 I 307
1014%

141 Business 11—25 2 - 2786 3192
4.1% 6132

15. 100—300 0— 10 1 - 4429
6.5%

16. 100—400 0— 10 13 - 197
3.0%

17. 100—400 11—25 2 385
13.1%

18. 1—100 0— 10 2 - 247
8.4%

19. Business 100—400 0—10 2 3648 285 695
7 . 2 %  9 .72 5 17 %

20. Air  Taxi 0— 10 751
- 611%

21 1 0— 10 11 605
9.1 %

22. Business 100—400 0— 10 3 889
712 %

23. Executive 100—400 0 -10 14 1115
- 9.12

24. 400+ 0— 10 4262 4499 263
6.3% 8192 8.92

251 Executive 400+ 0— 10 14 1301
10.62

Coun ts 
- 

26632 6930 68685 51150 2978 12442
Unuseable - 2181 278 950 671 28 164
2 in Sub— 54.5 48.0 50.9 52.3 42 18 47.5
groups2

1. Type
1 FIxed wing single engine piston 1—3 Seats
2 Fixed wing single engine piston 4+ seats
3 Fixed wing 2 engine piston 1—6 Seats

11 Piston Rotorcraft
13 Other
15 Fixed wing 2 engine

2. 2 is based on the c*pabilj ty group count minus the nuober of unuseable a i r c ra f t .
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TABLE 211 SUBGROUPS OF NON-HIERARCHICAL CAPABILITY GROUPS

CHARACTERISTICS GROUPS
Computed

H*surs Age in A i rc ra f t
Pri~~ ry Use Flown lears Iype1 NC 1 3 4 5 6 7 8 9

1. Not Flown 1 7039
9. 02

2. Not Flown 2 2193
2.8%

3. Personal 1— 100 26+ 1 7190
9 12%

4. Personal [—100 11—25 118
3.4%

5. Personal 1—100 11—25 2 1438 2350
7.8 % 10.5%

6. Personal 1—100 2 74 11 2340 1101
4 9.5% 5.4 % 10.22

7. 1—100 0— 10 1 4100 1037
5.2% 5.62

8. Personal 100—400 11—25 2 2066
9.2 %

9. Personal 100—400 2 3316
4 .2 %

10. Personal 0—10 2 330
3.42

11. Business 100—400 11—25 2 1069
4.82

~ 2. 100—400 0—1 0 1 4228 1533
5.4 % 8.32

13. 100—400 11—2 5 2 1388 3074 837 254
7.52 7.0 % 7 18% 7.2 %

14. 1—100 0—10 2 932 1846
5.0% 8I 2 2

15. 400+ 0— 10 1 2450 1395
3.1% 7.52

161 Business 100—400 0 10  2 342
9.72

- 7 .  100-400 0— 10 2 1521 4035 6858 1058
- 8.2% 17.9% 1517% 10.1%

18. 100—400 i l—25 3 2082 202
418% 5.72

19. 400+- 0—10 2 604 790 2183
.,.32 3.5% 5.0%

20. Business 0 — i  3 352
10.0%

21. 100—400 0—10 3 3444 657 588 378 209
7 .9% 6 . 1% 7.9 % 7 13 % 9.82

22 . 400+ 0—10 3 1155 326 221 105
2.6% 4.42 4.2% 4.9%

23. 0—1 0 4 1994 537 1272 115 845 422
4.6% 5.0% 17.02 3.32 16.22 19.8%

24 1 0—10 6 - 1103 352 1081 732 347
2 .5 % 3.3% 14.5 % 14.02 16.3%

Counts 79276 18750 22610 44345 10894 7666 3565 5346 2185
Uruseable 906 213 128 671 129 192 44 133 53
1 in Sub— 48.4 53.2 54.1 55.5 17.2 43.8 48.7 41.7 50.8
Groups2 

-
1. Typ. -

1 Fixed wing single engine piston 1—3 seat s
2 Fixed wins single engine piston 4+seats

4 3 Fixed ‘.ing engine piston 1—6 seats
4 Fuised wing 2 engine piston 7+ seats
6 i’ixed wing 2 engine piston 1—12 seals

4 21 2 is based on the capability group count minus the number of unuseable aircraft.
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%tIs~SlCS 
CAPftIOLJTI6S

•TVO-IssV P : ~~~~~~~~~~~~~ iad~ i~g 1 5 ,000 wcl.

• Ail F---Colore~ lIrWIVI
•V05 or ADF or gRAS • VOl or gRAY - --VOl airwssls

• gNAt- -Low sltitude RNAV 
airways

Conditions: . IFS flight

Airports: S Non-TCA controlled
. Group Ill TCA 5
• Helicopters with 4096 code 

trsnsponders---
Group I I  iC A s
. All Helicopters-- -Groups I and II TCA S

below 1000 4(11.

5 Personal use
• Flown 1-100 hours
• Fixed wing single engine

piston 1-3 seats

• Personsl use
• Flown 1-100 bOurn
. Fixed wing single engine

pistOn 4~ seats

15.2 1

Cthor • Fersonsl use
IS l 5 Flown 100-400 hours

- I I S Fixed wing single engine
piston 4, seats

6.61

4.11

• Business use
6.51 S 11-25 years

S Fixed wing single engine
piston 4. sests

5.3!.

• Flown 100-400 hours
• 0-10 years

Fixed wing sing le eng ine
piston 1-3 seats

• Flown 400. hours
• 0 - 2 0  rears

FIGURE 3. HERARCHICAL CAPABILITY GROUP 3 (41 Percent)
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AVIONICS 
CAPABILIi~1!~

. L ie? Partial use of U.S at airports

S 4ark•r beacon

• Personal use
• F lown 1-100 hours
• 11-25 years
. Fi xed wing single

eng ine piston 4’
seats

S Per sonal use
10.5$ • Fl own 100-400

hours
. 11- 25 years
S Fixed wing single

engine pist on
4+ seats

9.23
s Business use

Fl own 100-4 00 hours
5 11-25 years

O s.. S Fixed wing singleer - engine piston 4+ seats

S Flown 1-100 hours45.9% S 1-10 years
S Fixed wing single engine piston
4. seats

$ 1 2 1

I Flown 100-400 hours
5 0-10 years
• Fixed wing single engine

piston 4’ seats

17.9%

3 .5 %

• Flown 400+ hours —

5 0- 10 years
s Fixed wing single

engin. piston
4. s.ata

FIGURE 9. NON-HIERARCHICAL CAPABILITY GROUP 3 (13 Percent)
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APPENDIX A
AIRCRAFT REGISTRATION ELIGIBILITY, 54

IDENTIFICATION1 AND ACTIVITY REPORT

~4555• 5555 ffi• 4515554.5545444 ‘ ~~~~~~~~~~~ 05 3R*NROSTATIOII — 4t0455.M. AVIAT IGN A0MIN5St~ ATIO$4
55 555 ~~~~~~~~~~ SI 0%05 5145 FORM APPROVED
.~~ 04 ISIS 5545155 515• OS. 

__________________________ OM~ NO. 04-ROlls
ml. sp~sm~ 5458 455.1. 1~~~~~~ *.s Os DECOMetN 31 . 4973 !

PART I - REGISTRATION INFORMATION ~~~~~~~~~~~~ 
°~~~~~~~~~~~~~~~~~~~~~~~5.’~~~~~ “ ~~ 0

~~~~~~~~~ Jo AEG. 540. 
~~~ 

AIRCRAFT SERIAL. NUMBER (® AIRCRAFT MANUFACTURER . MODEL . AND SERIES
•ny DrS— I
_gSd 1N _ _ _ _ _  

~~ c:~~~~O 
~~~~~~ 

• —I® 
_ _ _ _ _ _ _ _ _ _ _ _ _ _

, __Jo NAME AND ADDRESS OF CERTIFICATE 44OLDER~S). • NUMU~ 45550 SThCET. P 0  502. ETC

• 
CII,’

0 STATE 

~. 
ZIP

• 
C*IIC$LLATIOO OF 000IST*A71015

ITS. 0 so’o ~~~~~~~~~~~~ 17010 ITOLENIt~~~ T
———I—— 54 0~~~CI lid.0 ~ (P05TW

. In. 0 ~~~~~~~~~~~~ im.D omen
I?,. ~~MApks: 40151 ~~~~ )

) REGISTRATION EUGI$ILIT’V. , i.w —. ffi ~~~ (I) I s’s a i~~ 515) ~~~ DATE
(L~~ ~~~~s(~; (V I W ass’ IIS mOlO Id~~51*Ud .450.. ; .545 431 Is II. 55u14 54_v_) t__ J~~ S II 5555 l5~~~~~~ MI5~~~f 05 055 0? SA~ 4150%pI ~~ III*5~ ~ I (WE ) REQUEST CANcELLATION OF REGSSTRATIO#4

~.50L ‘°~ ORI.Y O44~ FOR THE ASOVE REASON.

_~~~~~ Iunc :~
- 
‘•::‘=:-~~

‘ 
~~~~~~~~~~ 

~ 
TITLE I .‘~~ — ‘~~ 

TITL E
44~p 5, 53 SIdlIS 5514 l~~~ II I5I~~ IC l~~~~~~.. ~~~~~d ~~~~.- F~ ~~ 0%Ia~~PART 2 a ACTIVITY & RELATED IN FORMATI ON ~J I55.0lae sl .ISS,ll., V1fl.5551~~~~ fl .s.s 41.. 14155 55

~~ BASE AIRPORT OP AIRCRAFT NOT BASE D AT ANY ~~ ENGINE MFGR. p MODEl. GRO4J
, (

~~
_

~~~~‘_) AIRPO RT ‘a

~ 
AIRPORT NAME

cITY ZIP ~~ ~~~~~~~~~ 
FAA FORM lt3Q..4 APPLICA

~ 0 Y1ON P00 AI~ WORTUINESl . MUST SE ON FlU

~ 
COUNTY 

JO ~~AT~ • 
TO EFFECT DIANGLI 

-

AVIONICS EOU4PMSNT CAPASILITY i~~ M. So ~~~II ~~~~~54

dl 514SF çCI*4LIOCAT100S EQ4J MSNT Its macenrico CAPAII)?? NAVIQATION l0IIP~~~ T
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~~ 
TI_ ~~~ ~~~ L~~~~~lw_ ~~55_ 
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~~~~~~~ ~~ ~~~~~. • 0 o~~~ . ~~~~ *N~, PSI ~~~S 0

~ WI ~~~~~~~ ~~ m.S. • 0 ~~ vw. s~~~~ s Li
4 ~~ 

VHF ~~~~~~~ ~~~~~~~~ • 0 ~~ its A.~~~s. Gspsbgf~. 0 ~~ a~~~ s ~~~~~~ss tosiei . .  • 0
w. 7~g0%WI~~~~ f C01.55IS4P ~~~~~~~~~~~ EQtNPMEHT As~~ss~~ 045510554 P554501 (SOP). • 0

~~ ~~~~~~~~~~~~~~~~~~ .~~~~~o 0d C5d •o ~~~~~~~~~~~~ •0
~~ 21 ~~ v t~~ 41*5555~ ~~~ 0 ~~~~ ~~~~~ • 0 ~~~ ~~~~~~  

— • .  • o55 
I., ~~ .se ms01,~~~ _ • 0 iso... ~~~~~~~ • 0 ~~~~~~~ ~~~~~~

~ 
0• NIP Tsw0%WfC. Cl.s~~~ • 0 no r,wn..... , ~asso,sst ~ • 0 . ~~oese..s ~~~~~~~~ ~ ~~~ 0

~ 
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— — 5_I. ~~~ ~~~~~~ 010% ~~ ~~~~~~~

~~ QiRPENT 1038EV ~ 5~~UT5VC (C550154. 5y54s9 by P~O*S4sa5455 5111155 • ~III ~~~~~~~~~ NAME ~~~~~~~ (55*oduII IIIsag 5.’ 51 *u sillCSS5 ~~~ ~ 45I.
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APPENDIX A. CONTINUED

I I NOTE: Entries mad• on th original will spp •r on ffi
I second copy without using carbon p aper. Th• s cond copy
I Cl this form is f~, th• aircraft own•r. Shaded areas ar for

- 
[FAA us• only.

INSTRUCTIONS FOR COMPLETING AND SIGNING THE FORM ON THE REVERSE.

For your conv,ni.nC• this form has b..n pr.print.d with all available Information In FAA r cords as ~
; D.c.nib. t 31. 1973. Wh•r tha pripnnt*d Information Is corr•ct. no .sffi y /s n~~d.d. Wher th• Infor-

mltion is inCorrect Ot Oui.of-~ate incort the correct informallon In the speco provld.d. Wh•r no In~ r-
mation Il pr.prlnted pfoas. entir ha Inlormation requeat~~ In ha spa c pr ovf dad.

: - GUIDELINES FOR COMPLETING SIGNATURE BLOCKS 17 AND 18.

1. II this aircraft is s tiff elIpIbI• for re~71strstlon, end you wf Zh to continue Ifs r.qlsfratIon~ sign Block 18 wid
•nter the date it~ Block 20. Follow th• guid.lifleS for slgflafur. b low.

2. If the aircraft Is now ln.llglbI. for r.olstration In your name or you wish to cenc.I Its raglstralfon for
Other reasons. complete and s1~n Block I 7 and •nter the date In Block 20. followIng th• guld.IIn.s for
signatu,. below.

GUIDELINES FOR’SIONATURE -

1. INDIVIDUAL OWNER. An Indlvlduel owner whosa name appea~ In Block 12 must sign h~ stain•.

z PARTNERSHIP. Any general pastn•r may sign for th pannvshlp but must show hIs titfo ~*ms.s~
3. CORPORATIOt,’S. Any corporsfo officer or porsan holding a manag.rSal positIon with 11w co,po.iUon

may sIgn for th. cOrporatioei. He must also lndlcafo ha IIII• of h~ office below hIs sign turs.

$ 4. CO—OWNER. UnI.sa cancellatIon of registration is r.quested. any co—owner may sign C.HIIYIIlg clflzen-
54 shIp and ownership for all co-owners. If cancellation Ia r quesfod. the algnatur of .ach co.ownor

must appear on thIs form or on an attached sh .-f.

5. GOVERNMENT. Any authorlz.d p.rson may sign showIng his U~~.

Aff•r you complof. and sIgn th. form s.nd the original (first copy) t~

DEPARTMENT OF TRANSPORTATION
FAA AIRCRAFT REGISTRY AAC-259
P.O. BOX 26045
OKLAHOMA CITY. OKLAHOMA 13126

ITHIS IS AN ANNUAL REPORTING FORM ONLY AND IS NOT TO BE SUBMITT~~~~
LWITH OTHER AIRCF~AFT REGISTRATION DOCUMENTS OR MONEY.
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APPENDIX B. AIRCRAFT STATISTICAL MASTER FILE RECORD LAYOUT
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APPENDIX B. CONTINUED
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APPENDIX C. AIRSPACE STRUCTURE

______ FLGOO*

— —FL450

:~~ ~ C0IUIACnTSJ .

~ Øn4roI - I Alraaft
As.. PosItive Transponder

kt . Control With 4096 Codes
Routes Area and Mode C

. 
.- 

. Required

- I 
_____ 18.000 MSL 

!r 

I 

_  ~ — 14.500’MSL,.—.~. —

:~~:::::~~::.:.:~ ; I I,
%% I I
~~~~~~~~~~~~~~~~~~~~~~~~~~ — — . — — — - 4 .
~~~~~~~~ I i~i i.:;c I , 

I II
‘~ 1 ~ ~ 

Control Areas and TransItIon Areas 4f1

~ 
S —

~ :::~::-i#ft~;

I’ (4- Control Zone 
~ I $ I

~ ..~~~~ — 3000 AGL...~~ ‘

~~
~-c 

~ ~~55___ ___3000 AGL

~ L12~~AGL — — —  —— --4———.i- 14~~~~~~~ 1200 AGL —

7 Airport I I i I Transition Area

; - - . .:::.:.::J z Traffic ~
‘ 

~~ I
,
~ - —-a  

Area 1
~~

,
~ 

— —s-

. f::~~UncOnIt oI eO I - .. - -:~ ~ - -  ~ 
: :~ ~ ~ I ~~~~~~ Unconv oI~ed ~

:::::.1
~~~~ 

Airspace ~ :::.:.;:~.:. :- .-
~

- ::.:-j ~ ~ ~.- Surface j~• ! ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~

— 

—:
~_ —— —

~: ~~ 
?_t~~t.5 

‘~ •“L .—. -~~-.- -~ -~- Su~tace 
050555555

~_

- 
Gen,r.I Dinwnsien; SI CSI4IT5I Zin.o , A rp.4) TislOc An si. and oh. V,4k.I ExHInt !f AIn~.cs Sesmsnh

* FL600 means “Flight Level 60,000 feet MSL” 
-

Airman ’s Information Manual, Basic Flight Manual and ATC Procedures.
Part 1, (May, 1976), p. 1—23 .
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APPENDIX C. CONTINUED

Si,mrnari .f M&Ior Airspace Designated Areni’

S 

~ 
- - Future 1751 ~u%

. 

- 
Present

- . . - - . - . - . 
- 

iya~~~ m - In plan - Total

: ~ 
Ds1~in*tIou Measure 1975 1976—S5 1985

E~~route: -

Jet routes  N’jniber 216 —66 150
.7.1 Ires navigation routes Number 163 +47 200
Low altitude routes: -

: Low frequency Number 24 —24 0
VHF/UHF Number 462 —2 14 248

54 

*1~4) navigation V~HP ~ Number 8 +102 200
Ares positive control . Aititude

- 
- - - . (FL)

Contezminous U.S  .-
- 180-600 _

- £.luka - 
- - ‘ 240-600 — 240—600

Parallel Number 0 4-500 ~ 500
Three d~mcn51enaI  ~~~ o +i000 woo

Termlnal: -

~ Cont oi zones Number 806 +287 1093
. ~~.an51tion azeu Num!:cr 1,495 —9 1486 -

~ control b.rca extension Nun.b€r 1 — I
~ Terminal control areas (Group I & H) Number 1$ 3 21
I STARs/SIDs Number 414 —939 175
5;_ BNAV STAI1SISIDI Number 2 +448 450
~I8P.c1aI use:

Prob&bitedareas_ Number 7 +2 9
Square

~ -  Miles 1.626 — —
- Restricted .xeu -

Sh ies 77,639 — —
Joint ue - NUInbC~ 163 45 169
Nonjoint use Nuwber 29 —18 ii

. Waristhg areas  Number 63 .43 35
:   Equa.-o
: Miles 408,970 — —
~ Meet ueu  Number 35 —5 30
I M trslnlug awcas Number 35 .5  30
~  —S

Mile. 87,183 — —

The National Aviation System Plan Fiscal Years 1976—1985,
~March , ~.975) F P. 6—3.
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APPENDIX C , CONTINUED

.AIrb.,rnu Equip:nenl. Requirements

Equipment Requirements -

Flight
T7p5$ of 

~~~~~~~~~~ 

condition I 1975 - 1985

UecootroUed . YFR (day) 1. Airspced Indicator 7. Manifold pressure Same en 1975
54 2. Altimeter S. Fuel go~e

3. Compass - 9. Landing geiz
- 4. 

- Tachometer 10. Belts -

I 5~ Oil temperature 11. SpecIal equipment for
6. Emergency locator over water ft~ghLs

- transm itter ~ - (FAR 91.33)

Uaeonti-cilsd VYR (night) All sbove plus: ~jme as 1975
. 1. Poaltion lights 3. Landing light (if for hire)

- 2. Anti-collision light 4. Electrical source

~ Uneoisircfled IFR Same as VFR plu s: 
- 8amo as 1975

1. Two-way radio 5. ArtificIal horizon

— 
2. Navigation system 7. Directional gyro or

- ~ 3. Gyro turn/bank equivalent
4. Sensitive altimeter ad- 8. Generator

- juetable for barometric
pressure

. 5. Clock with sweep second
baud

- Controlled (non- -

positive) VFR S*JflS as uncontrolled VFR plus tr lo ’ Same sa 1975
IPE Same as uncontrolled IFR plus trunsponder Same as 1975

Positive control VPR Requires pr ior ATC approval - Same as 1975
IPR Same as uncontrolled IFR pjus: 8a~~e as 1975

- - 1. DME (if
~ RRI TACA~ 

- -

equipment~carried)
2. Transpo ’ -

3. VOR (In TCA’a)
4. ADF (Air Carrier only)
-5. ILS (Air Carrier only)

~ Does not appt; to turbojet aircraft , scheduled air carriers (except charter) 5 or certain training and agricul-
tutu flights.

‘4006 code, Mode 3A transponder with Mode C automatic attitude reporting capability will be required at
Group I and 11 TCA l.ocations and in APC, and in controlled ..lr4paco of the 48 States above 12,500 feet. All
SOfl-p$r(iCip&tillg aircraft operating withi n Group III TCA’s will be transponder equipped with Mode C capability.

The National Aviation System Plan Fiscal Years 1976-1985,
(March, 1975), p. 13—5.
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APPENDIX C, CONTINUED

Nationni Terminal Radar Programs

Terminal Equipment Requirements
airspace Services

Io~~Uo~ designation Present Under Consideration provided

Top 0 Large Group I TCA (Effective Jan 1. 1075) Relaxation of Transponder TCA Procedures
Hub loentions. 4000 Code Transpond er Requirements Dunng

and Mode C Autom atic Periods of Low Activity.
r Altitude Ropo8lug Ca-

pobility; Two-w3y Radio;
VOR or TACAN
Recelver.

Nest 12 Lar ge Group II TCA (EffectIve July 1, 1975) Deletion of Altitude TCA Proc edur es
h u b  Ioe~~”~~ 4096 Code Transponder Encoding Requirement.

and Mode C Automatic , ~..txzas ~eenAltitude Reporting Ca-
pability; Two-way Radio; Delete~)
VOR or TACAN

eceiver.

RemaIning 42 Group III TCA (Effective July 1, 1975) TCA Procedures
ARTS-Ill 4096 Code Traneponder
locations, and Mode C Automatic

Altitude Reporting Ca-
pabflity or~ Two-way

- 
Radio Communications.

All other radar TRSA where 8tage II or IiI
facilities Stage III 

. 
service

service is
provided

The National Aviation System Plan Fiscal Years 1976—1985,
TMarch, 1975) , p. 6—4.
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Designated Tcr.nin4l Air.4s1c5 (.tll •~RTS•ll1 Locations);
. Terminal Control .~rcas

GROUP I Date designated or planned GROUP II Date designated or planned

1. At lanta June 1070 1. St. LouIs Jan. 1974
2. Chicago kug. 1970 ~~. Seattle Jan. 1974
5. Wash ington National Feb. 1971 3. Minneapulis Feb. 1974
4. New York

cLC A, JFK , EWI1) Sept. 1071 4. Denver Mar. 1974
5. Los Angeics Sept. 1971 5. Houston Mar. 1974
6. San Franci sco Dcc. 1972 5.. Cleveland May 1974
7. Boston Feb. 1973 .7. Dctro lt May 1974
I. Miami Apr. 1973 8. PIttsburgh May 1974
9. Dallas Jan. 1974 9. Las Vegas Nov. 1974

10. Philadelphia Mar. 1075
11. Kansas City Mar. 1975
*2.. New Orleans j~~ 1975

• Group III Terminal Areas (42 locations)
Albany ~ ~~~ Omaho San DI
Albuquerque Hartford Orlando San Juan
Baltimore HoooIuJu Portland, Oreg~ Santa Ana/Long Beach
Birmingham Indianapolis Phoenix Shreveport
Buffalo Juk*ouvillo Pro,ldence Syracuse
Burbank Louisville Raleigh-Durham Tampa
Charlott e Memphis Ontario, California Tucson
Oneinnatl Milwaukee Rochester, N.Y. Tuba
Columbus~ Ohio Nashville Sacramento Wuhingtou.DWlcs
Dayton Norfolk Salt Lake City
Des Moines . Oklahoma City San A ntonio

The National Aviation System Plan Fiscal Years 1976-1985,
(March, 1975), p . 6—5.
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APPENDIX D. FEDERAL AVIATI ON ADMINISTRATION REGIONS AND REGIONA L OFFICES
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APPENDIX E . COMPUTED AIR CRAFT TYPES

- 
I 

TYPE DESCRIPTION

1. Fixed wing single engine piston 1—3 seats

2. Fixed wing single engine piston 4+ seats

3. Fixed wing two engine piston 1—6 seats

4. Fixed wing two engine piston 7+ seats

5. Fixed wing other

6. Fixed wing two engine turboprop 1—12 seats

7. Fixed wing two engine turboprop 13+ seats

8. Fixed wing turboprop other

9. Fixed wing two engine turbojet

10. Fixed wing turbojet other

11. Rotorcraft piston

12. Rotorcraft turbine

13. Other aircraft

101/ 102

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



-. —~~~~. -—,-

APPENDIX F. SAMPLING AND CONT INGENCY TABLE METHODOLOGY

Because of the large number of GA aircraft (169,030) as-
• signed to CG ’ s , it would have been cumbersome to use all of them

in the CG analysis. Consequently, a contingency table analysis
was performed on a sample of aircrF~~ to identify homogeneous
subgroups of aircraft within each CG. The results of the anal-
ysis were then applied to all 169,030 aircraft with the results
appearing in Tables 20 and 21 and Figures 1 through 15. Sampling
and contingency table analysis are discussed thoroughly below.

Sampling

The sampling criterion used was a desired standard error of
0.25 percent when estimating proportions with 95 percent confidence.
This criterion yielded a sample size of 1537 aircraft for each

• hierarchical group when uncorrected for finite pulation. In the
interest of conservation 1537 aircraft were drawn from each hier-
archical CG regardless of its size. The calculations used for
determining sample size are shown in the box below.

The sampled aircraft were then regrouped by non-hierarchical
CG’s to obtain samples for the non-hierarchical analysis. A better
method would have been to sample 1537 aircraft from each of the
original non-hierarchical CG’s, but this was constrained by the
design of the computerized data base in hierarchical group order.

Nonetheless , a precision of 0.05 percent or less was achieved using

the regrouped samples with only two exceptions at 0.06 percent.

Contingency Tables

Large groups of homogeneous aircraft within CG’s were dis-
covered through contingency table analysis. Contingency tables
are simply a means for displaying large amounts of categorical
data. In this case , each GA aircraft can be described in terms of
the nine characteristics , or factors, discussed in the previous

103
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Calculation of Sample Size for
Hierarchical CC ’s

— sample size for a hierarchical CC unadjusted for finite population

• n — sample size for a hierarchical CC adjusted for finite population

s.c. — desired standard error of estimate

p — estimated value of proportion

. 1 1
1 _a( — confidence level

— value of standardized normal distribution

N — size of finite population

fl I•
(
iL~

)
2 ( )2

Substituting ~~~~ (conservative estimates),

• 
- s.c. — .025, and a1 0 5  — 1.96,

n’ — ~~~~ (1.96)2 1527

For hierarchical CC 1, for example ,

Finite popu 1ation ~ correction factor (FPCF) 1 
— 1

1+  1537
26632

n n ’(FPCP) — l537(.95) 1453

104
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section. Each aircraft will fall into a particular category, or
level , of each factor. A contingency table displays all combina-
tions of factor levels possible taking one level from each factor

• using all available factors, and the number of aircraf t
characterized by each combination. By examining contingency table
displays one can identify combinations, or cell s, containing large
numbers of aircraft. A large group of aircraft within a single
cell would comprise a group with homogeneous characteristics.

The large number of cells (almost half a billion) for a full
• contingency table required the application of cell-reducing methods

to the data. First , use was made of Computed Aircraft Type which

• 
combines the individual factors of Aircraft Type (simple.), Engine
Type, Number of Engines , and Number of Seats into one compact and
meaningful factor. This immediately reduced the number of unique
factors from nine to five.

• Second, instead of recording Hours Flown and Age of Aircraft
in 50-hour and 5-year intervals, respectively, they were recorded
in wider intervals.

Third , preliminary contingency tables that were formed in-
cluding FAA Base Airport Region as a factor tended to indicate
that region was not an important distinguishing factor among sub-
groups of aircraft. This factor was eventually dropped from the
major analysis.

Finally, if it was determined that a factor level of the re-
maining two factors contained a very small portion of the aircraft
in that CG , say 3 percent or less, it was eliminated from the
analysis entirely. These four methods effectively reduced the
number of cells in any one analysis and facilitated the identifi-

“~ I cation of subgroups.

A series of 2, 3, and 4-way contingency tables were formed
using the sampled aircraft and large (> 5 percent of the sample)

non-overlapping subgroups of aircraft were identified .

Aircraft were eliminated from contingency tables if informa-
tion on one of the specified factors was missing . For instance,

105
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- if an aircraf t had imputed hour s , it was not included in any
• contingency gable having hours flown or primary use as factors.

In performing these analyses , the objec t was for each CG to
f ind a small number of large subgroups descr ibed by as many of the
factors as possible. The nature of the CG’s themse lves determined
the degree to which this objective could be accomplished. If the
aircraft within a CG were very diverse in nature, one had to settle
for more smaller-sized subgroups, or subgroups descr ibed by fewer

• factors, or both.

I
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GLOSSARY’

= 1. Aerial Application - Aerial application in agriculture consists
of those activities that involve the discharge of materials
from aircraft in flight and a miscellaneous collection of
minor activities that do not require the distribution of any
materials.

2. Air Carrier - The term “Air Carrier”, as used in this report,
refers to aircraft operators certificated by the Federal
Aviation Administration for the transportation by air of

• persons , property, and mail.

• 3. Air Carrier Operations - Aircraft operating under certificates
of public convenience and necessity, issued by the CAB, author-
izing the performance of scheduled air transportation over
specified routes and a limited amount of nonscheduled opera-
tions.

4. Airport Advisory Area - The area within five statute miles of
an airport not served by a control tower, i.e., there is no
tower or the tower is not in operation, on which is located
a Flight Service Station.

• 5. Airport Traffic Area - Unless otherwise specifically designated
in FAR Part 93, that airspace within a horizOntal radius of
5 statute miles from the geographical center of any airport
at which a control tower is operating , extending from the
surface up to, but not including , an altitude of 3,000 feet
above the elevation of the airport. Unless otherwise author-
ized or required by ATC , no person may operate an aircraft

aThese definitions have been taken from the following three sources:
Airman ’s Information Manual, Part 1., Census of U.S. Civil Aircraft
Calendar Year 1975. and FAA Air Traffic Activity, Calendar Year
1975.
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within an airport traffic area except for the purpose of
landing at, or taking off from , an airport within that area.
ATC authorizations may be given as individual approval of
specific operations or may be contained in written agreements
between airport users and the tower concerned. (Refer to
FAR Par t s 1 and 91. )

6. Airport Traffic Control Tower - A central operations facility
in the terminal air traffic control system , consisting of

¶ tower cab structure, including an associated common IFR
room if radar equipped , using air/ground communications and!
or radar, visual signalling and other devices, to provide
safe and expeditious movement of terminal air traffic.

7. Air Taxi Operations - Air taxi operations and commuter air
carrier operations (takeoffs and landings) carrying passengers,
mail or cargo for revenue in accordance with FAR Part 135 or
Part 121.

8. Airway/Federal Airway - A control area or portion thereof
established in the form of a corridor , the centerline of
which is defined by radio navigational aids (Refer to FAR
Part 7.)

9. Altitude - The height of the level, point or object measured
in feet Above Ground Level (AGL) or from Mean Sea Level (MSL).

1. MSL Altitude - Altitude , expressed in feet measured from
mean sea level.

2. AGL Altitude - Altitude, expressed in feet measured
above ground level.

3. Indicated Altitude - The altitude as shown by an
altimeter . On a pressure or barometric altimeter
it is altitude as shown uncorrected for instrument
error and uncompensated for variation from standard

• atmospheric conditions.

10. Area Navigation/RNAV - A method of navigation that permits
aircraft operations on any desired course within the
coverage of station-referenced navigation signals or within
the limits of self-contained system capability (Refer to
FAR Part 71 . )
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a. Area Navigation Low Route - An area navigation route
within the airspace extending upward from 1,200
feet above the surface of the earth to, but not
including , 18,000 feet MSL . -

b. Area Navigation High Route - An area navigation
route within the airspace extending upward from and
including 18,000 feet MSL to flight level 450.

C. Random Area Navigation Routes/Random RNAV Routes -

Direct routes, based on area navigation capability ,
between way~oints, defined in terms of degree/dis-tance fixes or offset from published or established
routes/airways at specified distance and direction.

d. RNAV Waypoint/W/P - A predetermined geographical
position used for route or in5trument approach
definition or progress reporting purposes that is
defined to a VORTAC station position.

11. Automatic Altitude Reporting - That function of a transponder
which responds to Mode C interrogations by transmitting the
aircraft ’s altitude in 100-foot increments.

12. Automatic Direction Finder,1ADF - An aircraft radio navigation
system which senses and indicates the direction to a L/MF
nondirectional radio beacon (NDB) ground transmitter.
Direction is indicated to the pilot as a magnetic bearing
or as a relative bearing to the longitudinal axis of the
aircraft depending on the type of indicator installed in
the aircraft. In certain applications , such as military ,
ADF operations m ay be based on airborne and ground trans-
mitters in the VHF/UHF frequency spectrum.

13. Balloon - A lighter-than-air aircraft that is not engine
driven.

14. Business Transportation - Any use of an aircraft not for
compensation or hire by an individual for the purposes of
transportation required by a business in which he is engaged.

15. Certificated Pilot - A person who holds a certificate issued
by FAA, which qualifies him to operate aircraft within
the limitations prescribed on the certificate.
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16. Colored (L/MF) Airway - Low altitude airway over the state
of Alaska predicated on L/MF navigation aids. It is depicted
on aeronautical charts by color and number.

17. Continental United States - The 49 states located on the
continent of North America and the District of Columbia.

18. Conterminous U.S. - The forty-eight adjoining states
and the District of Columbia.

19. Controlled Airport - An airport at which a control tower is
in operation.

20. Controlled Airspace - Airspace , designated as a continental
control area , control area, control zone, terminal control
area , or transition area , within which some or all air-

craft may be subject to air traffic control (Refer to FAR
Part 71).

Types of U.S. Controlled Airspace:

a. Continental Control Area - The airspace of tJ~e 48continguous states, the District of Columbia and
Alaska , excluding the Alaska peninsula west of Long.
160 00’OO”W at and above 14,500 MSL , but does not
include:
1. The airspace less than 1,500 feet above the surface

of the earth or ,

• 2. Prohibited and restricted areas, other than the
restricted areas listed in FAR Part 71.

b. Control Area - Airspace designated as Colored Federal
Airways , VOR Federal Airways , Terminal Control Areas ,
Additional Control Areas , and Control Area Extensions ,
but not including the Continental Control Area. Unless

• otherwise designated , control areas also include the =
• airspace between a segment of a main VOR airway and its

associated alternate segments. The vertical extent
of the various categories of airspace contained in
control areas are defined in FAR Part 71.

c. Control Zone - Controlled airspace which extends upward
from the surface and terminates at the base of the con-
tinental control area. Control zones that do not under-

• lie the continental control a~ea have no upper limit.A control zone may include one or more airports and is
normally a circular area within a radius of S statute
miles and any extensions necessary to include instru-
ment approach and departure paths.
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d. Terminal Control Area/TCA - Controlled airspace extend-
ing 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 FAR Part 91. TCA ’s are depicted on
Sectional , World Aeronautical , En Route Low Altitude
and TCA charts. (Refer to FAR Part 91).

e. Transition Area - Controlled airspace extending upward
• from 700 feet or more above the surface of the earth

when designated in conjunction with an airport for
which an approved instrument approach procedure has
been prescribed , or from 1,200 feet or more above the
surface of the earth when designated in conjunction

• with airway route structures or segments. Unless
- :- otherwise limited , transition areas terminate at the
- 

• base of the overlying controlled airspace. Transition
areas are designed to contain IFR operations in
controlled airspace during portions of the terminal

• operations and while transiting between the terminal =• and en route environment .

• 21. Dirigible - A lighter-than-air aircraft , engine propelled ,
with an inward metal frame which maintains its shape.

22. Distance Measuring Equipment/DME - Equipment (airborne and
ground) used to measure , in nautical miles , the slant range
distance of an aircraft from the DME navigation aid.

23. En Route - The route of flight from point of departure to
point of destination , including intermediate stops (excludes
local operations).

24. Executive Transportation - Any use of an aircraft by a
corporation , company or other organization for the purposes
of transporting its employees and/or property not for
compensation or hire and employing professional pilots for the
operation of the aircraft .

• 2 5 .  FAA - Federal Aviation Administration

26. Fixed-Wing Aircraft - Aircraft having wings fixed to the
airplane fuselage and outspread in flight , i.e., nonrotating
wings.
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27. Flight Service Station/FSS - Air Traffic Service facilities
within the National Airspace System (NAS) which pro iide pre-
f l ight p ilot briefing and en route communications with VFR
f l ight s , assis t lost IFR /VFR aircraft , assist aircraft
having emergencies , relay ATC clearances , originate , classify,
and disseminate Notices to Airmen , broadcast aviation weather
and NAS information, receive and close flight plans, monitor
radio NAVAIDS, notify search and rescue units of miss ing
VFR aircraf t, and operate the national weather teletypewriter
systems. In addition, at selec ted locations FSS’ s take
weather observations, issue airport advisories, admin ister
airman written examinations, an’ ddvise Customs and Immnigra-
tions of transborder flight.

28. General Aviation/GA - That portion of civil aviation which
encompasses all facets of aviation except air carriers holding
a certificate of public convenience and necessity from the
Civil Aeronautics Board, and large aircraft commercial
operators.

29. General Aviation Aircraft - All civil aircraft except those
classified as air carrier.

30. Group I Terminal Control Area - A TCA representing one of the
nine busiest locations in the U.S. in terms of aircraft
operations and passengers carried within which it is necessary
for safety reasons to have strict requirements for operation.

31. Group II Terminal Control Area - A TCA representing one of
the twelve less busy locations than a Group I TCA and requir-
ing less strigent pilot and equipment requirements.

32. Group III Terminal Control Area - One of the 43 least busy
TCA ’s where an ARTS-Ill system exists.

33.  IFR Conditions - Weather conditions below the minimum for
f light under visual rules.
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34. Industrial/Special - Any use of an aircraf t for specialized
work allied with industrial activity ; excluding transportation

and aerial application. (Examples: pipe line patrol; survey;
• advertising ; photography; helicopter hoist; etc.)

35. Instructional Flying - Any use of an aircraft for the purposes
• of formal instruction with the flight instructor aboard, or

with the maneuvers on the particular flight Cs) specified by
• the flight instructor.

36. Instrument Flight Rules/IFR - Rules governing the procedures
for conducting instrument flight. Also a term used by pilots
and controllers to indicate type of flight plan (See Visual
Flight Rules) .

37. Instrument Landing System/ILS - A precision instrument approach
sys tem cons isting of the following electronic components and
visual aids:

a. Localizer
b. Glide Slope
c. Outer Marker
d. . Middle Mark er
e. Approach Lights

Refer to FAR Part 91.

38. Jet Route - A route designed to serve aircraft operations
from- 18,000 MSL up to and including flight level -450.
The routes are referred to as “J” routes with numbering
to identify the designated route, e.g., J 105. (Refer to
FAR Part 71.)

39. Low Altitude Airway Structure/Federal Airways - The network
of airways serving aircraft operations up to but not including
18,000 MSL. (See Airway.)

40. Microwave Landing System/MLS - An instrument landing system
operating in the microwave spectrum which provides lateral
and vertical guidance to aircraft having compatible avionics
equipment. (See Instrument Landing System.)
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41. Non-Positive Controlled Airspace - Controlled airspace below
• 18,000 feet MSL.

42. Personal and Pleasure Flying - Any use of an aircraft  for per-
sonal purposes not associated with business or profession,
and not for hire. This includes maintenance of pilot

- 

• 
proficiency.

43. Pilot Brief ing - Information furnished a pilot to assist in
f l ight  planning . Princ ipal items are weather conditions ,
notices to airmen , routes , and preparation and handling of

-

~ f the f l ight  plan.

44. Piston-Powered Aircraft  - An aircraft  operated by engines in
which pistons moving back and forth work upon a crank shaft

• 
or other device to create rotational movement.

45. Positive Controlled Area/PCA - Airspace designated in Far
Part 71 wherein ai rcraf t  are required to be operated under
Instrument Flight Rules (IFR). Vertical extent of PCA is
from 18,000 feet to and including flight level 600 throughout
most of the conterminous United States and from flight level
240 to and including flight level 600 in designated portions
of Alaska .

46. Radio Altimeter/Radar Altimeter - Aircraf t  equipment which
makes use of the reflection of radio waves from the ground
to determine the height of the aircraft above the surface.

47. Region (FAA) - A principal subdivision of the Federal Aviation
Administrat ion organized to carry out FAA programs under the
executive direction of a regional directoi within the specific
geographic boundaries.

• • 48. Registered Aircraf t  - Aircraft registered with FAA .

49. Rotorcraft  - A heavier-than-air aircraft that derives lift from
one or more revolving “wings” or blades , engine-driven about
an approximately vertical axis.  A rotorcraft does not have
conventiona l fixed wings , nor in any but some earlier models
is it provided with  a conventional propeller , forward thrust
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• and lift being furnished by the rotor. The powered rotor
blades also enable the machine to hover, and to land and take
off vertically.

50. Transponder - The airborne radar beacon receiver/transmitter
portion of the Air Traffic Control Radar Beacon System
(ATCRBS), which automatically receives signals from

• I 
interrogations being received on the mode to which it is

• set to respond .

- I 51. Turbine-Powered Aircraft - Includes aircraft with either turbo-
jet, turbofan, turboprop , or turboshaft engines.

52. Turbojet - Aircraft operated by jet engines incorporating
a turbine -driven air compressor to take in and compress the
air for the combustion of fuel, the gases of combustion
(or the heated air) being used both to rotate the turbine
and to create a thrust-producing engine.

53. Turboprop - Aircraft in which the main propulsive force is
supplied by a gas turbine-driven conventional propeller.
Additional propulsive force may be supplied from the discharge
turbine exhaust gas.

• 54. Uncontrolled Airport - Also known as a non-tower airport,
- an airport at which no control tower is in operation. It

• may have an FSS, UNICOM operator , or no facility at all.

55. Uncontrolled Airspace - That portion of the airspace that
has not been designated as continental control area, control
area , control zone, terminal control area, or transition area.
(See Controlled Airspace)

• 56. Unicom - A non-government air/ground radio communication
facility , which may provide airport advisory service at certain
airports. Locations and frequencies of UNICOM ’s are shown
on aeronautical charts and publications .

57. U.S. Civil Aircraft Fleet - All aircraft under U.S. registry
exclusive of Military .
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• 58. Visual Flight Rules/VFR - Rules that govern the procedures
• for conducting fl ight under visual conditions. The term

“VFR” is also used in the United States to indicate weather
conditions tha t are equal to or greater than minimum VFR
requirements. In addition , it is used by pilots and control-
lers to indicate type of f l ight plan. (See Instrument Flight

• Rules) (Refer to FAR Part 91.)
- 59. VOR Airway - Low alti tude airway designated from 1, 200 feet AGL

• to 18,000 feet MSL predicated on VOR/VORTAC navigation aids.
Also known as a “Victor ” airway, it is indicated by a “V” on
aeronautical charts and is numbered similarly to the U.S.
highway system .

60. VOR/Very High Frequency Omnidirectional Range Station -

A ground-based electronic navigation aid transmitting very
high frequency navigation signals , 360 degrees in azimuth ,

• oriented from magnetic north. Used as the basis for
• navigation in the national airspace system. The VOR period-

ically identifies itself by morse code and may have an
additional voice identification feature . Voice features
may be used by ATC or FSS for transmitting instructions!
information to pilots.
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