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ERRATA

NASA Technical Memorandum 84660

Tabulations of Recorded Gust and Maneuver
Accelerations and Derived Gust Velocities for Airplanes in the
NASA VGH General Aviation Program

Joseph W. Jewel, Jr.

September 1983

This errata is issued to correct errors introduced in the writing and production
of this paper. Please make the following changes:

Page 3, under "Twin-engine executive," the first two lines of "Airplane type":

Change 1,2,2A,3 to 1,2,24,3L.
Change 11,12,13,31 o 11,12,13,3,

Page 4:

Under "Personal,” the first line of "Airplane type":
Change 10A,10A1,12,121 to 101,104,12,121.

Under "Commercial survey,' the first line of "Airplane type":
Change 4,25,27 to 41,25,27,

Page 10, the second table, under "Instructional operations for airplane type":
Change airplane type 19 to type 18.

Page 11, under "Commercial survey operations for airplane type": Change
airplane type 4 to 41, ‘

Page 13, under "Twin-engine executive operations": Change the value at an
Incremental normal acceleration of 0.5 to 0.6 from 208 to 203.

Page 14, under '"Personal operations:

Change airplane types 10A to 10! and 10al to 10aA.
Change flight hours for airplane type 10 from 225 to 224.

Page 15:

Under "Commercial survey operations,' airplane type 247 Change the value
for nautical miles from 13 302 to 12 302.

Under "Commercial survey operations," airplane type 171: Change the value
at Incremental normal acceleration of -0.6 to -0.7 from 37 871 to 17 406.



Page 19:

Under "Personal operations": Change airplane type 10A to 10! and
10al to 10a.

Under "Personal operations," airplane type 10: Change the number of flight
hours from 255 to 224,

Under "Instructional operations," airplane type 17: Change the number of
flight hours from 813 to 812.

Page 20, under "Commercial survey operations," airplane type 24°: Change the
flight hours from 86 to 85.

Page 23, under "Single-engine executive operations"':

Airplane type 8A, change base home state from MI to MT.
Airplane type 9, change average pressure altitude from 5 539 to 4 539,

Page 24, under '"Personal operations':
Change airplane type 10A to 10l and 10Al to 10A.

Change flight hours for airplane type 10 from 225 to 224.
Change average V for airplane type 13 from 95 knots to 96 knots.
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SUMMARY

Gust and maneuver acceleration data in 0.1g intervals (above preselected thresh-
old values) and derived gust velocities in intervals of 4 ft/sec are presented in
tabular form for 95 general aviation airplanes based throughout the continental
United States. The sample represents 35 286 hours of flight data obtained from air-
planes involved in 9 types of operations.

INTRODUCTION

In the latter part of 1960, a request was made to NASA by the Federal Aviation
Administration to establish a data collection program on airplanes in the general
aviation category. The purpose of the program was to update information on the flight
loads - gust and maneuver accelerations - and on the airspeed and altitude operating
practices of modern general aviation airplanes. Such data were needed because of the
significant advances made since World War II in propulsion and aerodynamics, which
have allowed modern airplanes to fly in speed and altitude regimes not obtainable
by older aircraft.

Accordingly, a program identified as the NASA VGH General Aviation Program was
initiated in 1961. The program was conducted on a voluntary basis; that is, partici-
pants were compensated only for the installation or removal of government-furnished
flight recorders. The first data from the program were received in 1962, the last in
1981, and the program was terminated in 1982. During the period the program was
active, 42 155 hours of VGH data were collected from the 105 airplanes flown in twin-
engine executive, single-engine executive, personal, instructional, commercial survey,
aerial application, aerobatic, commuter, and float types of operations throughout the
continental United States. Of these data 35 286 hours from 95 airplanes have been
evaluated and are presented in this report in tabular form for each type of operation.
The tables give distributions of the incremental gust and maneuver accelerations in
0.lg intervals (above preselected threshold values) and distributions of derived gust
velocities in intervals of 4 ft/sec for each airplane. The average true airspeed,
the average pressure altitude, the number of flights, the flight hours, the nautical
miles flown, and the state in which the airplane was based are also presented for each
airplane.

This report provides a compilation of recorded acceleration and derived gqust-
velocity information, representative of that experienced by present-day general avi-
ation airplanes, for use by industry and the government in establishing design
criteria; no analysis of the data is given.

SYMBOLS

a incremental normal acceleration (normal acceleration -1.0), g units

c wing chord, ft

. 2
g acceleration due to gravity, 32.2 ft/sec



CRIDMY, prgE

CF &0 AT
0.88u,
Kg gust factor, ETE—I_E_ (from ref. 1)
g
m slope of lift curve per radian
Ny gust limit load factor
n, maneuver limit load factor
S wing area, ft2
2Wan
Ude derived gust velocity, ;?7;77;E§, ft/sec (from ref. 1)
goe
\Y% true airspeed, knots
Ve design cruising speed, knots
vy design dive speed, knots
Ve equivalent airspeed, ft/sec
W airplane weight, 1b
irplane mass ratio _2W_ (from ref. 1)
ug alrp " mpcgS )
. . 3
p air density, slugs/ft
Po air density at sea level, slugs/ft3

INSTRUMENTATION

The data were collected with NASA VGH flight recorders described in reference 2.
The instrument consists of three main parts: a base containing the recording ele-
ments, a film drum, and a remote acceleration transmitter. The film drum contains a
175-ft roll of recording photographic paper, which is driven at a rate of about
0.5 in. per minute to obtain a time-history record of normal acceleration, indicated
airspeed, and pressure altitude. The accelerometer was rigidly mounted within the
range of travel of the airplane center of gravity. To obtain a continuous record of
the instrumented airplane's operations, power supplied to the recorder was obtained
through the master switch, so that the recorder and associated instrumentation were
activated from engine start to shutdown. Figure 1 is a photograph of the NASA VGH
recorder, and figure 2 is a sample VGH record for a typical flight.

PROGRAM DESCRIPTION

To provide acceleration and derived gust data representative of that experienced
by current general aviation airplanes, it was necessary to select airplanes and
operations throughout the United States (fig. 3) that were typical of present usage.
Table I gives pertinent physical and design characteristics of the instrumented air-
planes. Physical characteristics were obtained from the manufacturer, from Jane's



All the World's Aircraft, or from the specifications sections of various Aerospace
Forecast and Inventory issues of Aviation Week and Space Technology. Design informa-
tion that would be helpful in data analysis was obtained from the aircraft manu-
facturer, or calculated using references 3, 4, or 5. Each specific airplane type was

assigned a number, and different models of that type were assigned a letter designa-
tion after the number.

Types of airplane operations selected to represent general aviation usage are as
follows: twin-engine executive, single-engine executive, personal, instructional,
commercial survey, aerial application, aerobatic, commuter, and float. Although type
of operation generally defines the mission the instrumented airplanes were involved
in, a more detailed definition of their missions could be useful for data interpreta-
tion. The following tabulation of operations gives: the airplane types involved in
+he operation, the airplane operator (individual, company, fixed-base operator, etc.),
and the primary use of the airplane in the data sample. When there were two Or more
airplanes of the same type or model, a numerical superscript was used to distinguish
one from the other. Note the use of the same airplane type and model in different
operations.

Twin-engine executive:

Airplane type Operated by Primary use
1,2,2a,3 Companies Business flights

1.2 .3 .1 . . . .
17,17,17,3 Airplane manufacturers Flight demonstration; executive

transport; cargo carrier

4 and 5 Fixed-base operator Charter flights; transition to
heavier aircraft; instrument
flights; and check flights

5l Individual Ambulance; business; pleasure

Single-engine executive:

Airplane type Operated by Primary use
6,7C,7Cl,9 Individuals Business and pleasure flights
7,72,78B,8A Companies Business and cargo flights
8,8Al,9A Fixed-base operator Charter flights for personnel and

cargo; instrument check flights;
transition to heavier aircraft



Personal:

Airplane type

1
loa,10A" ,12,12,

122,123,12A,

13,13l

10

11

Instructional:

Airplane type

12B,15,16,17,
1
18,18
2
l2Bl,l2B 14,
14a

4a

Commercial survey:

Airplane type

4,25,27

9B

23

1

1
19,197,20,20 ,21,
1 2
22,24,247,247,

243,244,245

6A,l7l,26

28

ORIGINAL P,‘sﬁ}iﬁ;%
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Operated by

Flying club

Individual

Fixed-base operator

Operated by

Fixed-base operator

University

University

Operated by
Contracted for by
U.S. Forest Service
Contracted for by
U.S. Forest Service
U.S. Forest Service

Contracted for by
U.S. Forest Service

Gas and oil pipeline
companies

Individual

i f’é?ﬂ}

7

Primary use

Pleasure, business, and instructional
flights

Pleasure and business flights

Pleasure, business, and instructional
flights

Primary use

Basic flight instruction

Basic flight instruction

Twin-engine basic and advanced
flight instruction; instrument
instruction

Primary use
Lead planes for retardant bombers;
checks for excessive turbulence;

marks drop site

Scouts for forest fires; transports
cargo and personnel

Smoke jumper for fire fighters;
personnel and cargo carrier

Drop retardant on forest fires

Pipeline patrol over level and
mountainous terrain

Fish spotting for commercial
trawlers
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Aerial application:

Airplane type Operated by Primary use
1 1.2 o : .

29,297,30,30 ,30 , Individual and company Disperse chemicals for control of

30A,3l,32,32l, herbs, pests, and insects on

5 1 farmlands

327,33,33 ,334,

33Al,33A2,34,341,

342,35,351,352,

1

36,36A,37,37

3 . .

34 State Disperse chemicals for control of
herbs and insects on lakes and
streams

Aerobatic:

Airplane type Operated by Primary use

38 Fixed-base operator Berobatic instruction and practice

Commuter:

Airplane type Operated by Primary use

39,40 Commuter airlines Passenger flights; test and check
flights

Float:

Airplane type Operated by Primary use

41 Fixed-base operator Personnel and cargo charter; bush

type of operations

PRESENTATION OF DATA

Comments pertinent to data in tables II, III, and IV are offered in the follow-
ing paragraphs.

Presentation

Normal acceleration data are presented in 0.lg intervals (above preselected
threshold values) in tables II and IV for incremental gust and maneuver accelera-
tions, respectively, and in intervals of 4 ft/sec in table III for derived gust
velocities. The derived gust velocities were calculated from gust accelerations and

2Wan

thei iated ai d i th i = ————. I h table, th
eir associated airspeeds using e equation Ude Kgpovems n eac able, e



type of operation is identified and the airplanes involved in the operation are
listed from left to right by order of decreasing gross weight. Airplane types 4, 9,
12, and 17 were involved in more than one type of operation. Significant information
relative to each airplane data sample is given at the bottom of each table.

Thresholds

Early on in the program, acceleration reading thresholds for airplanes in the
general aviation category were *0.2g, a carry-over from thresholds used in the
evaluation of VGH records from the normally larger and heavier transport airplanes.
This threshold value resulted in a prohibitively large number of man-hours spent
reading relatively insignificant acceleration inputs. Calculations of critical
values of acceleration from a repeated-loads standpoint and discussions with major
general aviation manufacturers indicated a threshold of *0.4g would be sufficient.
Data from most airplane types were read to a threshold cf #0.4g; however, because of
their heavier weight and higher wing loadings airplane types 1 and 19 to 24 were read
to a threshold of #0.2g or *0.3g. Airplane type 28, one of the first airplanes in
the program, and one of the lightest, was read to a threshold of *0.2g. Acceleration
values below 0.4g for airplane 28 illustrate the large percentage of the total
acceleration count found in these intervals.

Many of the airplanes show a larger number of derived gust velocities in the
+12- to *16~ft/sec interval than in either the *4- to *8- or the 8- to *12-ft/sec
interval. This abnormality is caused by the cut-off of accelerations less than the
reading threshold. These lower value accelerations contribute a large portion of the
derived gust velocities in the #0- to *12-ft/sec interval.

Data Precision

Although the accuracy of the NASA VGH flight recorder has been established over
the years (refs. 2 and 6, e.g.) a comment relative to the reading accuracy of the
general aviation airplane records is in order.

The reliability of the data is affected by instrument error, installation error,
and reading error. Total overall errors for the VGH recorder are discussed in
section I of reference 6 and are estimated to be:

Parameter Error
Acceleration, g units . . . . . . ¢ ¢ 4 4 v v 4 4 v v« e« « . . . *0.05

Indicated airspeed, knots
100 kNOtS v v v v v 4 4 s e h e e e e e e e e e e e e e e e e e t6
350 KNOES v v v v v v e e e e e e e e e e e e e e e e e e e e e 2

Pressure altitude, ft
20 10 10 T 2 2 300
20 000 £t v v v v e et e e e e e e e a e e e e e e e e e e e 1500

Reading errors are believed to be small in terms of the magnitudes of the par-
ticular quantities read, inasmuch as each tabulation has been checked and corrected
for gross errors. The reading errors for acceleration, although small, may affect



the count of accelerations exceeding given values. Reading checks have indicated
that for individual records, the number of acceleration counts may have a reliability
of about *30 percent, except for the extreme values, which were individually verified
by detailed review of the time histories. Therefore, it is believed that the reli-
ability of the frequency of occurrence of the extreme values is much better than

+30 percent. Since reading errors tend to balance out as the sample size increases,
the values of cumulative frequency per mile for the overall distributions of gust and
maneuver accelerations and of derived gust velocities are estimated to be within

+20 percent. The statistical reliability of the results presented in this paper may
be increased by combining data samples from the same type airplanes used in the same
type of operations to achieve a larger data sample. Individual airplane samples were
intentionally presented to allow comparisons of individual operations.

CONCLUDING REMARKS

Tables of incremental gust and maneuver acceleration counts in 0.lg intervals
(above preselected threshold values) and derived gust velocities in intervals of
4 ft/sec are presented for 95 general aviation airplanes flown in 9 types of opera-
tions. These data represent all the acceleration data that have been evaluated from
the NASA VGH General Aviation Program.

Langley Research Center
National Aeronautics and Space Administration

Hampton, VA 23665
April 28, 1983
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TABLE I.- CHARACTERISTICS OF INSTRUMENTED AIRPLANES

ORIGINAL PAGE 3
OF POOR QUALITY

Twin-engine executive oberations
£ i -
Airplane data or airplane type
1 2 2A 3 4 5

Maximum gross weight, 1lb . . . 26 455 13 000 12 500 9 000| 4 830} 4 800
Wing span, ft . . . .. 53.5 35.8 35.8 45.9 36.0 37.0
Wing area, ft2 . e . . 441 231.8 231.8 279.7| 175.0| 207.0
Type propulsion . . . . . . - Turbojet | Turbojet|Turbojet [Turboprop {Piston Piston

Power per engine, hp . . . . 500 260 250

Thrust per engine, lb . 4200 2850 2850
Ve at sea level, knots . . 388 350 350 208 182 172
VD at sea level, knots . . . 485 400 400 260 239 240
n, at VC e e e e e e e e e 2.50 4.40 4.40 3.40 3.80 3.80
-n, at Vo ... . ... . 1.00 1.76 1.76 1.68 1.52 1.52
Dy at Ve o oooa e e e e e 4.40 3.44 3.44 3.10 2.97 3.10
—ng at VC e e e e e e e e s 2.40 1.44 1.44 1.10 0.97 1.10

Single-engine executive operations for airplane type -
Airplane data
6 7 A 7B 7C 8 8A 9 SA

Maximum gross weight, 1lb . . . 4000 3400 3300 3125 2650 3200 2900 2650 2550
Wing span, ft . . . . . . . . 36.8 33.5 33.5 33.5 32.8 36.0 36.0 36.0 36.0
wWing area, ft2 e e e e e e e 175.0( 181.0| 181.0 181.0} 177.6| 178.0] 178.0| 174.0] 174.0
Type propulsion . . . . . . Piston|Piston|Piston |Piston|Piston|Piston|Piston|Piston|Piston

Power per engine, hp . . . 310 285 285 260 185 260 250 230 225

Thrust per engine, lb . .
Ve at sea level, knots . 165 165 165 161 139 156 156 139 139
Vp at sea level, knots . . . 220 217 217 217 217 219 219 180 177
np, at Vo . . ..o 000 3.80 4.40 4.40 4.40 4.40 3.80 3.80 3.80 3.80
-npoat Voo e e e e e 1.52 1.76 1.76 1.76 1.76 1.52 1.52 1.52 1.52
ng at Vo oo e e . s 3.30 3.37 3.35 3.43 3.40 3.48 3.65 3.33 3.50
-ng at Vo . . - - . 1.30 1.37 1.35 1.43 1.40 1.48 1.65 1.33 1.50
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TABLE I.- Continued

ORIGINAL Fall 19
OF POOR QUALITY

Airplane data

Personal operations

for airplane type -

10 10a 11 12 12a 13

Maximum gross weight, 1lb . . 2740 2575 2475 2400 2200 2250
Wing span, ft . . . 35.0 35.0 35.0 30.0 30.0 36.0
Wing area, ££2 . . . 167.0{ 167.0| 180.0| 160.0} 160.0| 174.0
Type propulsion . . . . | Piston|Piston|Piston|Piston|Piston|Piston

Power per engine, hp . 200 180 180 180 160 145

Thrust per engine, 1lb . .
VC at sea level, knots . . 152 130 122 122 122 122
Vp at sea level, knots . . 194 182 170 165 165 165
n, at Vo . ... . 3.80 3.80 3.80 3.80 3.80 3.80
-n, at V. . .. . 1.52 1.52 1.52 1.52 1.52 1.52
ng at Vo . . . .. 3.37 3.42| *3.41| 3.30| 3.30] 3.39
-ng at Vo . - 1.37| 1.42| *1.41] 1.30] 1.30| 1.39

Airplane data

Instructional operations for airplane type -

4A 14 142 15 12B 16 17 19

Maximum gross weight, 1b . . 5300 2450 2200 2250 2150 1650 1500 1500
Wing span, ft . . 37.0 32.8 32.8 35.0 30.0 30.0 33.4 35.2
Wing area, £t2 . 179.0| 146.0| 146.0| 180.0| 160.0| 147.0| 160.0| 170.0
Type propulsion . . . Piston|Piston|Piston|Piston |Piston|Piston| Piston|Piston

Power per engine, hp . 260 180 150 150 140 108 100 95

Thrust per engine, 1lb .
Vo at sea level, knots . 182 128 128 117 122 96 104 87
Vp at sea level, knots 248 180 180 164 165 143 152 130
np,oat Voo ... . 3.80 4.40 4.40 3.60 3.80 4.40 4.40 4.52
-n at Vo . ... . 1.52 1.90 1.90 1.52 1.52 1.76 1.76 1.20
Ny at Ve . ... L L 2.84| *3.58| *3.80 *3.46 3.30 3.00 3.46 3.38
—ng at Vo . ... . 0.84 *1.58 *1.80 *1.46 1.30 1.00 1.46 1.38

*Ccalculated.
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TABLE I.- Continued

Commercial survey operations for airplane type -
Airplane data
19 20 21 22 23 24 25 4 26 6A 27 9B 171 28
Maximum gross weight, 1lb . 126 000|106 000 80 00064 000|31 000|26 300 5400 4830 4300 3800 2950 2800 1500 1500
Wing span, ft . . . . . . . . 117.5| 117.5 98.0| 109.3} 95.0f 69.7 37.8 36.0 38.0 36.8 32.8 36.2 33.4 35.2
Wing area, ft2 e e e e e e e 1463 1457 1000 1447| 987.0| 485.0( 199.2| 175.0f 201.0| 175.0| 177.6| 174.0} 160.0} 178.5
Type propulsion . . . . . . . piston| Piston| Piston, |Piston|Piston|Piston|Piston|Piston|Piston|Piston|Piston|Piston|Piston|Piston
turbojet
Power per engine, hp . . . . 3250 2400 3500 3250 1475 1525 285 260 210 285 225 230 100 95
Thrust per engine, lb . . 3400
VC at sea level, knots . . 269 260 175 +NA 163 130 195 182 165 165 152 139 104 95
Vp at sea level, knots . 346 346 360 *NA 209 373 247 239 215 217 243 186 152 143
n, at VC PN 2.50 2.50 3.00 3.00 2.50 3.00 4.20 3.80 3.80 3.80 6.00 3.80 4.40 4.40
L L 1.00 1.00 1.00 1.00 1.00 1.00 3.00 1.52| 1.52 1.52 3.00 1.52 1.76 1.76
nq at VC e e e e e '2.42 *2.79 *2.31] *2.81] *3.74| *3.16 3.20 2.97 3.16 3.41 3.26 3.33 3.46 3.59
~ng at Ve . ... o. - *0.42| *o.79| *o.31( *o.s1f *1.74{ *1.16| 1.20] 0.97| 1.16/ 1.41| 1l.26| 1.33] 1.46| 1.59
*calculated.
tNot available.
Aerial application operations for airplane type -
Airplane data
29 30 30a 31 32 33 33a 34 35 36 36A 37
Maximum gross weight, 1b . tg200! tesno| so00| Te900 teo7s| Teo7s| teooo| Tado0| tazo0| Taooo| t3soo| 2900
wing span, ft . 44.4 44.4 42.6 45.1 Upper | Upper| Upper 38.8 41.1 40.7 40.4 36.2
35.7 35.7 35.7
Wing area, ft2 . 326.6| 326.6| 312.4] 270.6 328 326 326 225} 208.7 202 202 183
Type propulsion . . . Turboprop|Piston|Piston|Piston|Turboprop Piston |Piston|Piston |Piston [Piston| Piston|Piston
Power per engine, hp . 750 600 650 600 750 650 600 285 300 300 230 235
Thrust per engine, lb .
VC at sea level, knots . 117 117 109 113 128 128 128 130 125 125 125 108
Vp at sea level, knots . 164 164 153 170 142 142 142 175 175 175 175 151
Ny at VC s e e e PR 3.80 3.80 3.80 3.80 4.20 4.20 4.20 3.80 3.80 3.80 3.80 3.80
-n, at VC e e e 1.52 1.90 1.90 1.90 1.00 1.00 1.00 1.52 1.52 1.52 1.52 1.52
ngoat Vo o.o.o.o. . . *3.07| *2.78| *2.78] 2.51 *2.60| *2.62] *2.62| 3.25{ 3.31| 3.31] 3.31( 2.83
-ng at Vo .. . . *1.07| *0.78f *0.78| 0.51 *0.60| *0.62| *0.62{ 1.25| 1.31| 1.31| 1.31] 0.83
*Calculated.

Restricted category.
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TABLE I.- Concluded

Airplane data

Aerobatic
operations for
airplane type -

Commuter
operations for
airplane type -

Float
oPeratiOns for
airplane type -

38 39 40 41
Maximum gross weight, 1lb . 1650 11 600 10 400 5090
Wing span, ft . . . . . 33.4 65.0 45.9 48.0
Wing area, ft2 . . . . . . 165.0 420 279.7 250
Type propulsion . . . . . Piston Turboprop | Turboprop Piston
Power per engine, hp . . 115 550 550 450
Thrust per engine, 1lb . .
V- at sea level, knots . 104 160 226 126
Vp at sea level, knots . . 156 225 282 152
nooat Ve. ... .. .. *4.79 3.21 3.29 *3.69
m
* *
-n, at VC e e e 2 e e . 2.29 1.50 1.32 1.48
* *
ng at VC e e e e e . 3.58 3.35 2.95 2.79
*
—ng at VC . e e . . . 1.95 1.35 0.95 0.79
*calculated.
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TABLE II.- GUST ACCELERATION DISTRIBUTION OF, POOR QUAL‘TY

Incremental

Frequency of occurrence for airplane type -

normal
acceleration,
g units

Iwin-engine executive operations

Single-engine executive operations

1

*2

3 2 2 ‘3 31

5l

? i

m 7c 7cl

a8

BA

IA

-2.7 to -2.8

-2.6 to -2.7

-~2.5 to -2.6

2.4 to -2.5

-2.3 to -2.4

-2.2 to -2.3

-2.1 to -2.2

-2.0 to ~2.1

-1.9 to =2.0

-1.8 to ~1.9

~1.7 to -1.8

-1.6 to -1.7

-1.5 to -1.6

~1.4 to -1.5

-1.3 to -1.4

wlolole

-1.2 to -1.3

-1.1 to -1.2

wilelo] =

14

-1.0 to -1.1

ole

IS

>

14

sloje]olo]lolol-

-0.9 to -1.0

10

143

23

-0.8 to -0.9

ol
IS

29

118

12| 3

76

~0.7 to -0.8

w nialn]oln

-
»
olo[vivio]|—

ki 18 65

724 1

41

211

43

-0.6 to -0.7

53 152

134

635 5

112 102

506

111

-0.5 to -0.6

223 457

751

365

12

452] 280

-

455

-0.4 to -0.5

10

221

943

70} 79

437 733

3 822

1 007

1 448

-0.3 to -0.4

255

-0.2 to -0.3

147

Negative total

442

596

445 97

142

1 541

2 200

0.2 to 0.3

555

0.
0.3 to 0.

254

0.4 to O,

42 600 436| 1 321

496| 7

150

213 658

IS

206

1233

1 816

4 252

0.5 to

134 B9 478

-
o
o
)

447

172 4

32

1 070 188

907

-

629

-
@
@
<

4
5
0.6
0.6 ta 0.7

31 22 171

132

69 2

333 64

700

133

206

0.7 to 0

12

113 18

270

a2

69

12

17

28

:]
to 0.9
0

to 1.

15 3

41

13

to

27

1
to 1.

7

to 1.

-1
—loln
~

-

~lololel

~|lo|ojojo| e~
~

wlololojoln]w]mlw

—lole

<

to 3.

to 3.1

3.1 to 3.2

3.2 to 3.3

1.3 ro 3.4

positive total

1011

7 293

1917

Pusitive and
negative total

9218

1 760 1 387 198311 021

8 783

B84

1 526) 2 612

13 421

3 8l6

3 458

4 971

Number of flights

232

204 21 290

1 672

614

403

157 164 317

287

137

150

294

Flight hours

244

41 1 335 427

1 254

402

150

253

162

147

301

Nautical miles

219

88

624

15 1318 292|216 991

478

977

62

631

18 351 182

38 678

481

20 540

137

b
Average pressure
altitude, ft

24

533

B87

21

982

27 100 21 215 143 9 914

4 695

7 41l

13 u8s| 7

4 955| 3 7122

7 146

000

4539

Average V, knots

380

329

163

372 163 187 197

165

154

164

122 117

1513

140

123

130

Base, home state

FL

NY

NY

NY OH XS VA

Wl

VA

CA

Ny

oC NY

10

TX

N

i

*airplane used as flight demonstrator.

13
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TABLE II.- Continued

Incremental

ORIGINAL
OF POOR gy

&

PACE

L

yeo
tE

Frequency of occurrence for airplane type -

normal
acceleration,

Personal operations

Instructional operations

g units

10

10a

10al

i1

12

121

122

123

131

4R

14a

15 128

12p1

1282

16

17

18

181

-2.7 to -2.8

-2.6 Lo -2.7

~2.5 to ~2.6

-2.4 to -2.5

2.3 to -2.4

-2.2 to -2.3

-2.1 to -2.2

-2.0 to -2.1

-1.9 to ~2.0

-1.8 to -1.9

-1.7 to -1.8

-1.6 to -1.7

~-1.5 to -1.6

-1.4 to -1.5

~1.3 to -1.4

-1.2 to -1.3

-1.1 to -1.2

ool

-1.0 to -1.1

-

o |~

=0.9 to -1.0

12

-

wlvlajolr v |wlm o (el

-0.8 to -0.9

15

12

~

13

~
]

~0.7 to -0.8

53

10

21

A

9 17

18

@
~

15

~0.6 to -0.7

177

=lwlwlololrlol =

o

14

53

124

192

24 69

38

37

[
-3
&

25

-0.5 to -0.6

425

174

121

17

@
<

30

58

207

188

408

99 247

157

b
-
o
&

225

722

59

222

=-0.4 to -0.5

1

480

443

253

71

310

159 | 1 61S

125 2 440

541

433

1

002

340 652

525

w
)
)
~

1 183| 2

029

263

1192

~0.3 to -0.4

~0.2 to -0.3

Negative total

2

165

879

428

203} 2 263

202 | 3 8l4

828

712

1

600

T44

5 462

1 456| 3

088

361

0.4 to 0.5

1

555

939

16

2727] 1

204

152 2 657

653

652

1

219

3 784

437

1 456 2

531

152

0.5 to 0.6

488

292

17

13

233

41

202

333

103 269

135

0.6 to 0.7

172

91

61

14

135

22 93

40

23

0.7 to 0.8

34

13

47

11

0.8 to 0.9

17

15

0.9 to 1.0

NESL)

10

1.0 to 1.1

i
I

[

NI ™

1.1 to 1.2

ST VR T

1.2 0 1.3

1.3 ta 1.4

1.4 to 1.5

lo|lo|mim]e]|n

1.5 to 1.6

1.6 to 1.7

1.7 to 1.8

1.8 to 1.9

1.9 to 2.0

2.0 o 2.1

2.1 to 2.2

2.2 to 2.3

2.3 to 2.4

2.4 to 2.5

2.5 to 2.6

2.6 to 2.7

2.7 t0 2.8

2.8 to 2.9

2.9 to 1.0

3.0 to 3.1

3.1 o 3.2

3.2 to 3.3

3.3 to 3.4

Positive total

2

684

380

198

85

422

519

2103

872

915

941

759

~|o|loloioioclolelojolololn]|oioclo|ololrlo|lmicola |~

459] 1 185

4 798

o
&
S

245

2124

Positive and
negative total

4

502

1 382

844

179

B50

520/ 3

782

412 7

686

1 743

1 653

359

Number of flights

155

195

264

317

47

373

127

286

53

931

140

627

472

934] 2 188

1 386

10 260

675

606

3 597

525 524

so8

1052

748) 1

057

130

2 916

Flight hours

225

175

265

131

30

199

81

193

34

782

123

342

282

219 i

448

494

813

96

911

Nautical miles

31

563122 436

231j12 596

3101

16 8368

22219

1923141 |75

331

11 290 (46 214

994

2 047125 703|140 524

64 872

37 420}65

991

6962 168 764

Average pressure
altitude, ft

6

3 513

736

4 116

2216

1 17412

413 | 2

792{1438 | 1

0c4

6 755

2 009

704

2 720 2 500

2 387

2172

1l 5061 6

905

1999

2 03¢

Average V, knots

141

128

129

96

103

B85

101

92

92

135

Base, home state

TX

VA

CA

CA

FL

FL

FL

5C

FL

5C

uT

FL

|

85

IL

87 83

90

s

81

73

75

IN

IL

5C

CC

CA
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TABLE II.- Continued

Incremental Frequency of occurrence for airplane type -
mml_ Commercial survey operations
acceleration,
g units 19} 191 20 20! | 22| 23 24 2al | 242 | 243 | 2ef | 245 25 It 26 33 27 98 17t 28
-2.7 to -2.8 1
-2.6 to -2.7 o
~2.5 to -2.6 ol
—2.4 to -2.5 o
-2.1 to -2.4 o 1
Z2.2 ta -2.3 0| o
~2.1 to -2.2 1 of 4
~2.0 to -2.1 1 9 o
21.9 to ~2.0 o of o
Z1.8 to -1.9 o 2 1 3
Z1.7 to -1.8 3 1 1 1
-1.6 to ~1.7 2 2 1 [
-1.5 to -1.6 1 5 R 5
~1.4 to -1.5 6 2 4 1 14
“1.1 ta -1.4 12 8 8 2 15
-1.2 to -1.3 1 1 21 24 6 6 66 1
“1.1 to -1.2 | of 2 26 66 25 14 173 0
-1.0 to -1.1 | 2 o 1 57 1 3 1 10 42 505 o
~0.9 to -1.0 2 6 1 1 2] e 2 17] 256 64 67| 1 227 3
~0.8 to -0.9 10 15 o 4 1 1 i 27 11] 45| sso| a7 1s3] 3 2es 1
-0.7 to -0.8 129f 228 5 12 2 1 2 2 A 14 164] 1 462] 321] 414} B 260 3
~0.6 to -0.7 1 22| e22 5 2 34 3 o 1 9 46{ 1 185 45 653 3 760 788 1 125] 37 871 10
0.5 to -0.6 2 100] 1 610 27l 4] m 19 7 7 11 23]  109] 2 602] 123 2 317] 8 ¢32| 1 731] 3 03[ 37 8N 21
-0.4 to ~0.5 of 2| 318 2 564 s2| 17f 43| 108 34 32 36 4 a9] 5 173| 271] 8 84s{14 790| 4 025] 8 579] 51 B18 78
-0.1 to -0.4 41| 2l ee1] 2 391 122] 2| eas| 24e] 111 266 71l 108 69 630
-0.2 to 0.3 386 3
Negative total sl a| 1 127] 7 758] eoo| 44| 1 266| 37a| 1s2] 306| 122] 186| 33210 030 469 12 044}29 491| 7 17713 7061120 54| 750
0.2 to 0.3 473 o
0.3 to 0.4 s1| 5| 996 677] 142] 25| e77] 3e9] 213] 343 so| a1 122 723
0.4 to 0.5 0] 10 seo 308 s2| 17| 68 144 45 27 23 142 41| 6 494]  334| 14 37317 713 4 s92| 8 522 64 297[ 131
S to 0.6 2] 2| 3] 113 37| 3] 214 23 11 6 7 65) 9| 3 023 170| 4 454] & 842] 1 947] 2 471] 42 424 41
0.6 to 1 8 36 18] 3 6| 3 B 2 6 28 3] 1 310 ao| 1 289] 3 sed] 907 795 15 930 16
to 0.8 24 19 9 1 20 2 Z 1 3 13 656) 19 364 1 330] 434] 251 4 659 2
0.8 to 0.9 [ 7 4 1 5 fi 1 1 4 278 10 ss| s 238 90| 1 051 1
0.9 to 6| 5 2 2 150 2| 243 124 54 279 1
1.0 to 1.1 T 9 o 1 85 10| 101 68 17 €3 1
1.1 to 1.2 1 1 47 s 55 7 9 28
1.2 to 1.3 3 ) 18 o 31 1 5 s
3 to 1.4 o 13 [) 13 13 3 B
1.4 to 1.5 o 5 1 4 10 2 2
5 to 1.6 0 7 4 3 a [
6 to 1.7 o 6 1 5 3 0
1.7 to 1.8 o 1 2 1 o
1.B to 1.9 1 0 4 Q
1.9 to0 2.0 0 o 2 )
2.0 to 2.1 o o )
2.1 to 2.2 o o o
2.2 to 2.3 o o 1
2.3 to 2.4 i 1
2.4 to 2.5 o
2.5 to 2.6 o
8 -
2.6 to 2.7 n
2.7 to 2.8
2.8 to 2.9
2.9 t0 3.0
3.0 to 3.1 | .
3.1 to 3.2
3.2 to 3.3
3.1 to 3.4
Positive total 84| 17| 1 78| 1 160] 743 50| I 872| s22| 277|380 89| 35| 17612 095] 571| 20 613(32 468| B 71812 226128 B44| 916
Positive and
megative toral | 137| 21| 2895| B ore| 1 343] 94| 3138 moe| 429} ese| 211 621] 508j22 1251 042] 32 657161 95915 895 |25 932 [249 498] 1 666
wamber of flighta| 28] 26| 43| 391 04| 61 196] 248 1es| 126] 120§ 171] 155] 169 67 612| 2770 195| e a92| 211
Flight hours 24| 24] 28s] 28| 305| 29} 222 78 92 67 67] 101 86| 246 79 9o1| 45| 253] 740]| 1 258 888
Nautical mites  |a209 [a245 |50 31658 21353 440]4052|3L 242|11 969(13 597|10 222120 300|16 205[13 30237 921{12 339126 142|82 89931 187162 334 11 407 54 312
Average pressute
itirude. £t laos2 16| 5 015! s 368| 5 262]2060| 8 162| 2 907| 2 922| 2 835| 3 355] 2 855 1 954| 7 478} 6 908} 2870] 6 080) 5 039) 6 895] 110 1706
hverage V. kmots|178| 180] 176| 78| 17s| 141| 141) 153] 17| 52| 1s3| te1] 14a| 154] 1% 1a0] 1s2) 123 11 89 61
Base, home state OR L&LOR OR OR CA D CA CA CA CA CA CA NM D NE WY OR OR 0K VA
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TABLE II.- Continued

Incremental

Frequency of occurrence for airplane type -

normal
acceleration,

Rerial application operations

g units

1

121} 322 13 331 [ 33a133n)[33a2] 34 ] 3

-2.7 to -2.8

-2.6 to -2.7

-2.5 to -2.6

~2.4 to -2.5

-2.3 to ~2.4

-2.2 to -2.1

-2.1 to -2.2

-2.0 to -2.1

'-1.9 to -2.0

-1.8 to ~1.9

~1.7 to -1.8

~1.6 to -1.7

-1.5 to -1.86

-1.4 to -1.5

-1.3 to -1.4

-1.2 to -1.3

~1.1 to -1.2

-1.0 to ~1.1

-0.9 to -1.0

~-0.8B o -0.9

3 24 2

-0.7 to 0.8

w w0 fm
~
-

“
~
n

23 1 24 4 63 1 5

~0.6 to -0.7

14 67 29 94 1B 239 4 12

-0.5 to -0.6

clainv|o|w

15 110 19 1 ? 4 75 243 84 116 a7 522 1 19 &5

-0.4 to -0.5

25 371 86 2 1 a3 4 237 678 132 252 61 51 a 132 160

-0.3 to -0.4

~0.2 to -0.3

Negative total

o 42 501 111 3 1 5% 10 205 331} 1 022 263 497 123 1 435 9 156 246

to 0.3

to 0.5

2

=

€38 79 11 4 S8 ? b3y 451| 1 222 134 293 65| 1 236 26 152 232

2

0.3 to 0.4
4
5

to 9.6

15

92 233 59 137 38 S66 29 75

to 0.7

~ |

to 0.8

47 8 37

-
~

af ot w

1l 1 19 3

to 1.0

~|o|lojelw

to 1.1

~lo|o|={~jola
el

& -

| w

o
Mo ®
e lwle

&

7
0.8 to 0.9
0.9

o

1

te 1.2

1.2 to 1.3

oo |o (e

~lojolnm|in]~

3.2 to 3.]

3.3 to 3.4

Positive total

a1

[} 24| 1 167 104 11 7 76 18 ils 579} 1 522 215 6;)7 119| 2 023 34 186 340

Positive and
negative total

54

o] 66) 1 668 215 14 8 131 28 S21 Ylog 2 544 478 1 104 242] 1 458 43 342 586

Number of flights

5B

221] 1 446 534 4671 247{ 230{ 107} 156 337 347 731) 1 311 652 342] 1 195! 180 829 488

Flight hours

47

54 198 351 124 45 23 13 31 2013 187 322 3157 392 137 208 72 175 342

Nautical miles

4437

5234[17 52729 909{10 6893438 |1815]1114] 2888 1B 166/1% 642129 184133 591(39 317{13 95218 838|6071{14 032|24 905

Average pressure
altitude, ft

2369

EEE] 536 492 11| 148 83| 144237 1 2an 658 193} 4 982 1 351 | 1 770 97| 929 170 2 691

Average V, knots

95

97 B3 85 a7 m” B0 87 93 Rls] a4 9 94 100 102 91 BS B8O T3

Basc, home state

NE

HI ™ VA TX CA | T | ca | Az I ™ FL FL MT ™ ™ ™ Rz FL ™

16



TABLE II.-~ Concluded
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Frequency of occurrence for airplane type -

Incremental
accreul):::tl:ion, Aerobatic operations Commuter operationé Float operations
g units 38 19 40 a1

-1.7 to -1.8 2
-1.6 to -1.7 3
-1.5 to -1.6 o
-1.4 to -1.5 6
-1.3 to -1.4 1
-1.2 to -1.3 2 15 1
-1.1 to -1.2 6 12 3
-1.0 to -1.1 1 S 45 3
~0.9 to -1.0 5 17 89 8
-0.8 to -0.9 7 49 177 10
~0.7 to -0.8 36 106 517 40
-0.6 to -0.7 81 337 1 348 99
-0.5 to -0.6 272 1 003 3 609 256
-0.4 to -0.5 384 3 113 8 325 570
Negative total 786 4 638 14 149 990
0.4 to 0.5 513 3 499 9 626 442
0.5 to 0.6 193 1 123 3 454 173
0.6 to 0.7 60 419 1 145 74
0.7 to 0.8 25 184 393 33
0.8 to 0.9 8 59 130 14
0.9 to 1.0 3 18 65 4
1.0 to 1.1 0 2 29 1
1.1 to 1.2 1 9 10 2
1.2 to 1.3 3 7
1.3 to 1.4 0 3
1.4 to 1.5 3 1
1.5 to 1.6 0 0
1.6 to 1.7 2 1
Positive total 803 5 321 14 874 743
Positive and

negative total 1 589 9 959 29 023 1 733
Number of flights 335 7 378 5 143 1 623
Flight hours 170 2 056 2 684 885
Nautical miles 13 723 274 012 508 180 89 722
Average pressure

altitude, ft 1 659 2 324 4 278 2 505
Average V, knots 81 133 189 101
Base, home state VA CA PA WA

17



TABLE IIl.- GUST VELOCITY DISTRIBUTION

Derived gust

Frequency of occurrence for airplane type -

“Airplane used as Flight demonstrator.

18

velocity Uggs Twin-engine executive operations Single-engine executive operations
fraee 1 B BT ERSE 2 2 3 3! 4 5 st 3 LRI 1 c | ! 8 8a | aal 9 9
-68 to -72 |
64 to -68 T
60 to -64
56 to -60 T B ) I
=52 to -56 T B
-48 to -52 1 T
N [ DR i
~44 to -48 0
o T 1 O T
0 o [ 1 o
R R 2 T
2 4 2 s T 1 2 3 0 ! i 1 1 B
-24 to -28 3 ? 2 P4 15 7 2 7 5 4 2 2 2 4] 3
-20 to -24 36 17 11 12 51 20 [} 40 33 20 _: 2 22 H 1 8 6 2 1 el
“l6 to -20 9s| 108 48] 28] 1m as| 28] u1s] 1a2] w6l 0] 15| waa] Y el 10l e8] 2 9 3] 18| 3
272 446 208 127 72‘976 348 148 540 788 495 le64 89 1 690 27 79 63 158 145 100 kL] 168 265
802| 1 336] 548| 363 9s| am1| 319 1 211] 2892] 2 183) 1 035| 54| & 975| 35| ss0] 3m1| esr| 1 729 979| 53| 1 218] 2 320
986 1 375| 25| 364 31 s 24 119] 543 2770 1eo| 5 2320 eof sme| 135 308] 4 224] 782| 9e7| 97| 2 5%
Negative total 2202 3 294 t 442] 9 596 972]  sos| 1943 3982| 3334 1 s12] 81013 4as| 3] 1 9ss| seo| 1 192] 6 130| 1 873] 1 sa1| z 200 5 220
4 to B 1 33e 1 7118 632 313 36 3 20 126 416| 352 176| 6 295] 104} 1 598 260 4307 4 774 1 013 1 15} 1 184) 3 569
8 to 12 916] 1607| 562|396 151 488] 390] 1250 3 am) 2 221 1350 497 & 522 73 1911] s76|  soa] 2 271 es1] e 1 39| 2 794
12 to 16 326] 408 213|125 390 39| 149) 63| 1026 487 des] 92 1ss] w1l e 91| 1ss) 191  eo 5] 176] 295
16 to 20 106 126 a4 16, 137 97 15 138 194 100; 32| 17 215 4 15 B 26 37 9 4 2 29
| 02 |zl w| 11 52 n 5 0 x| =n i o« 1 s 15| 1 6 4
24 to 28 11 3 1 i 28 5 1 1 1 5 2 o 4 4 3 1
28 to 32 2 3 16 1 1 3 4 2 o 0 1
32 t0 36 2 NI 1 RS o
36 to 40 1 o L 2 1 1
0 to 44 B ) 171
44 to 48 2 i
48 to 52 T
52 to 56 1 } T RN
56 to 60 ] ] . 1 ) 1] 1
60 to 64 T T 7 1 T
64 to 68 T
L A R S : . -
68 to 72 S )» S
72 wo 76
76 to 80 ] ) ) N ) L - T
BO to B4 e o ~ B _
- R 4 _—
124 to 128 IR
PO:‘(")‘VC (Ota’l' 2 7‘); 3 9‘;2 ”1’74‘76 78;37247”-'7131 1 011 564 2 078 4 801 3 252| 1 937 >775 6 5 132, RS s) 936 1 420} 7 293| 1 941 193170 2 771) 6 692
[Positive and | T T I 1 T [ il
negative total | 43 7286 2 9ld| 1 700| 1 387) 1983} 1073 4021] 8 783| 6 566] ) 449 3 59529 nma] 2a9i 5 ces| 1 526 2 61213 423] 3 ar6| 3 4se] 4 97111 a1
Number of £lights wal  ee3] o} 5| s0s 721f  202[ 129%| 1672] el4| 02| loe| 493 34} 157] 1e4| 17| 287| 137] 15| 294| soo
Flight hours | s78|  7e0| 244 a1 13350 s97] 03[ 1 427) 1 25a]  se3|  2e3]  zes 2| 15| 29| 10| 1es| 253] 1e2] 147] 01| azs
Nautical miles 219 656|250 44788 62415 338|493 292|216 991 |39 856|281 300|206 478 |86 977(41 588 |43 975 34 419/18 351 [19 182 (38 678]21 481 20 s40(37 137]s5 o
Average pressure o T i
‘nti[ud,e',lf, 24 5331 19 88721 98227 100| 29 905: 23 215|11 143 9 914 4 444 | 4 695] 7 41113 085<_... 7_8_75{4»77'747 5551 31 7;2 7 J46| 8 4B 5 000 4 533 7 196
Average Vv, knots 380 29| 363l 32 369 363 187 197 165 1sa|  ass|  es 1so] 122f a17) as3| oas3l reol azs) 130
home state FL NY NY NY 11\7 a OH kS VA w1 VA CA ;,NX¥J> MT ‘JJ\7 1 ) 7?;;177- >DC NY 1D MT % IN i)
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TABLE III.- Continued

Frequency of occurrence for airplane type -

Derived gust
velocity Ugg. Personal operations Instructional operations
ft/sec

10 108 | 10a 11 | 12| 12t | 122] 123 aza| 13 13t 4 14 14A 15 128 | 1281 | 1282 16 17 | s | 18t

-68 to -72

-52 to -56
-48 to -52
-44 to -48

-40 to -44 1
-36 to -40 1
~32 to -36 0
3
3

w|~lo |lw

—
-
—
-
=]
e {e [

~lnjo

-28 to -32 1
-24 to -28 1 1
~20 to -24 2 5 2
-16 to -20 2 a 6 20 12

s lr]o |
~
-
-~

47 4 28 9 65 98 118 13 46 26 231 21 54 10 7
-12 to -16 55 $] 76 92 15 127 29 335 54 253 76 272 555 B13 72 316 124] 1 370 251 331 38 71
-8 to -12 636 304 423 264 5 285§ 159{ 1 763} 143 163 572 356 915| 2 607 339 623 se4| 3 694 1 167} 2 152{ 214; 1 019
462 333 372 64 4 0 9 106 [¢] 363 169 2 6 26 49 5 24 103 2 453] 86 369
Negative total 2 165 698 879 446 94 428| 203| 2 263 202 B8l4 828 712f 1 600] 3 596 475| 1 003 744| 5 462 1 456] 3 088 361| 1 473

~

-4 to -8

-
-

w

4 to 8 1 555 325 626 61 2 1 13 72 o]

-
-
o
—-

235 0 6 27 35 ] 33 97 10 581 58 573
8 to 12 704 300 681 243 71 273] 258| 1 257} 170 145 583 516 1 016| 2 632 322 682 421 272| 1 4se| 2 534l 120) 1 427
12 to 16 67 48 65 66[ 11 128 3@ 152 37 209 75 311 572 846 89 398 135 099 273 362] 48 103
16 to 20 10 29 2 22 14 73 86 163 10 77 30 217 30 66| 14 13
20 to 24 0 11 34 82 1 12 57 4 18 5 4
24 to 28 11 19 51 2 3 26 1 11 3
28 to 12 12 11 27 3 11 6 1

~
w

—

w
— oo e
-

mlwiolo|w
w

32 to 36 23 1 13
36 to 40 0 10
40 to 44
44 to 48

= O | ©fr frm |~
= |o]lo|o (& fw
- In s o v

o |miofw|[~]|a
oo v |m
w
-

w

=N e
~
0
w

4B to 52 2
52 to 56

56 to 60

w
~lo |ojo|a e s

60 to 64

64 to 68

68 to 72

72 to 76

76 to 80
80 to B4

84 to 8B

88 to 92

92 to 96
b

96 to 100

100 to 104

104 to 108

108 to 112

A
112 to 116

116 to 120

120 to 124

124 to 128

positive total 2 337 684 | 1 380 398| 85 422 317| 1 519 210( 3 872 915 941| 1 759| 3 BIS 459 1 185 642| 4 798| 1 774} 3 587 245( 2 124

Pogsitive and
negative total 4 5027 1 3822 259 844} 179 850] 520! 3 782| 412| 7 686] 1 743| 1 €53} 3 359 471 934| 2 188| 1 386110 20| 3 230

~
o

675| 6061 3 537

Number of flights 155 195 264 317] 47 373} 127 286| 53 931 140 627 472 433 525 524 508} 1 052 748 057 | 190 2 916

I
-

Flight hours 255 175 265 131 30 199| 81 193 34 782 123 342 282 935 219 311 448 754 494 813] 96 91l

Nautical miles B1 563 |22 436 [34 231 12 596|3101 |16 836]|8222{19 192]|3141]75 331}11 290 a6 214123 994|80 902|19 057|25 703[40 524 |64 87237 420]65 99} 6962 ]68 764

Average pressure
altitude, ft 6 122] 3 513 |5 736| 4 11612216 1 174|2413| 2 792|1438] 3 o04| 6 755 2 009| 1 704] 2 380] 2 220] 2 500 2 3870 2 172] 1 506| 6 9051999 2 030

Average V, knots 141 128 129 96| 103 85| 101 100] 92 96 92 135 :1 87 87 83 90 86 76 81 73 75

Base, home state TX VA CA Ca FL FL FL sC FL sC uT FL IL OH TX NB IN L sC co CA CA
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OF POGR QUAL

TABLE III.- Continued

Derived gust
velocity Ude’

Frequency of occurrence for airplane tyis

Commercial survey operations

ft/sec

101 20 | 20! 2 22| 23 26 | 241 | 242 | 243 | 24% | 24° 25 3t 26 6 27 98 1t 28
-68 to -72 1 1
—64 to -68 ol T T
-60 to -64 0 ol
-56 to -60 o I
-52 to -56 2 1 o
-48 to -52 3 1 1 o 1
-44 to -48 1 12 1 0 0
-40 to -44 2 26 0 1 “a [
=36 to -40 4 95 5 0 2 I 1 3
-32 to -36 2l 1 of =2 12| 1 1 1 3 11 5 3 4
-28 to -32 i o 6] 769 17] o 2 1 0 2 BT 12 7 4 8
-24 to -28 o o 46| 1 333 23] 3 3 3 3 2 1 1 18] 113 1 23 1 6 35 1
-20 to -24 23] o] 121] 1 se0 s8] 6 16 5 6 3 3 11 86| 287 9 7 156 64 50 255 1
-16 to -20 200 3] 277] 2 027 85! 19 70 55 28 17 24 271] 12ef  so1 24 70 675 281] 225 1 ess 3
-12 to -16 3 o] s1af| 1205 227] 15| ase] 218 83| 113 60 75| 81| 2 708] 114] 1 013| 4 324| 1 209] 1 633] 14 €32 19
-8 to -12 134 16| 166 803 92 il an 32 72 12| & s07]  320] 9 924| 20 687 3 79110 348 77 428f 424
-4 to -8 3 T T ase 1} 1 030] 3607] 1 788] 1 440| 26 404{ 302
Negative total 53| 4] 1 127| 7 7s8| eco| 4af 1266 37a| 1s2| 306| 122] 18| 332]1c 930] 46912 oa4| 29 491| 7 177[13 706|120 654] 750
4to8 3 8 1 458 2| 1 282| 4 752| 2 177] 1 268 32 716} 396
8 to 12 221] 174 197 1096 121 86| 196 19 13 42| ¢ 408] 399)16 594 22 610[ 4 @82| 9 491] 84 7041 476
12 to 16 s| 1 770]  4ss| 204 20| e32| 04| 141 160 as| 118 92| 1 4e6| 146| 2 502| 4 168 1 205| 1 260| 10 513 a1
16 to 20 a2 3] 404 285 115] 18] 103 80 37 17 15 76 38] 1 14€ 21| 193 725|314 160 814 2
20 to 24 26| 8] 172 125 D 25 10 B 3 1 32 s e 5 35 149 a7 34 85 1
24 to 28 8 1 63 45 8 2 5 1 o 2 3 3 3| 3 51 33 4 10
28 to 32 2] 2 21 22 25 1 ) 1 2 1 3 2 o 1 9 16 5 1
32 to 36 1 1 12 5 I o 3 1 i 1 2 1 2 3 2 3 [
36 to 40 1 8 9 6 1L 1 o 1 0 1 13 o 1 1 o 1
40 to 44 4 31 1 o o 1 H 1 ) 1
44 to 48 3 2 a o 1 1 1
48 to 52 3 1 3 1 1 T
52 to 56 O G
56 to &0 o z
4
60 to 64 0
64 to 68 1
N
68 to 72 [+
72 to 76 a
76 to 80 7 Q T
80 to 84 o T
84 to 88 o T T
88 to 92 0 T )
92 to 96 )
96 to 100 Q -
100 to 104 e
104 to 108 P 7 -
108 to 112 1
112 to 116 o T
116 to 120 o B
120 to i24 0 T T
124 to 128 1] 7 o
Positive total Ba| 17| 1 7e8] 1 160 743 so| 1 872f 522 277] 380 s3] 436] 176]12 09| 573120 613| 32 4e8| 8 718]12 226128 B44| 916
mtive and
neqative total | 137{ 21| 2 895| 8 918 1 343] 94| 3 138] 896| 429 ems| 211 e21] so8j2z 125| 1 042{32 657| 61 959|15 895|25 932/ 249 498 1 666
Number of Elights| 28] 28] 343] 391 04| 1| 196f 248{ 168 126{ 2200 171] 155] 169 67 612 277  195) 316 492| 211
Flight hours 2a] 24| 28| 328 05| 29 222 78 92 67 67| 101 86| 246 79 901 sas| 253 740] 1 258| mss
Noutioal miles  |4209]4245| S0 316|58 213|531 440] 4053]31 242) 1L 969 |13 597|10 22210 300| 16 205|12 302|327 921]12 333|126 142| 82 89931 18782 334|111 407[s4 312
Average pressure .
altitude, ft  |4952(5165| 5 015 5 368| 5 262|2960| 8 162| 2 907] 2 922} 2 835| 3 355] 2 855 1 954| 7 478] 6 908] 2 870| 6 080| 5 059 6 895 1 150| 1 706
Average Vv, knots{ 178| 180 17e| 178] 175| 141| 143] 153|147 1s2{ 153} lel| 144| 154] 156 140 152|123 1 89 61
Base, home statc OR AZ OR OR OR - CA 5] Ch CA ChA CA CA CR M 1o NE wy OR OR OK VA

20



TABLE II1I.- Continued

ORIGH:AL Fagy ¢
OF POCR QuALITY

Frequency of occurrence for airplane type -

Derived gust
velocity Ugg.
ft/aec

Aerial application operations

30

302

122

31

331

33a

33a!133a2

-68 to -72

-64 to -68

-60 to -64

-56 to -60

-52 to -56

-48 to -52

37

-44 to -48

-40 to -44

-36 to -40

=32 to -36

-28 to -32

-24 to -28

-20 to -24

alalolo]~

-16 to -20

19

65 25

kL 56

-12 to -16

51

4B6 120

220

84| 162

-8 to -12

N
@
ololojo|e |~

olofm]r

-4 to -8

Negative total

27

13

41

76

a2

456 108

191

6l

15

1022 263

156 246

B to B

B to 12

25

28

12 to 16

463 230

13

16 to 20

263 303

-

~

48

63

126 222

20 to 24

69 151

24 to 28
b

19| 52

o
1
i 23
3
1

23!

2

19] 4

—

28 to 32

11

32 to 36

nvlojole S

16 to 40

mloloialon o

ot~

40 to 44

44 to 48

48 to 52

il ale -

52 to 56

56 to 60

60 to 64

64 to 68

68 to 72
72 to 76

76 to BO

80 to B4

100 to 104

104 to 108

108 to 112

112 to 116
116 to 120

120 to 124

124 to 128

Positive total

972 757 90

Positive and
negative total

1 211 984

117

108 2

133 o

33 1

~

41 1 167 104

11

7 76

316 579

1522 215

607

119

66

1 668 215

8| 131

5

21 910

2 544 478

1104

242

58 43

Number of Elights

1 164 24

605

546

2 873 507

221

1 446 594 467

247

230 107

3

37 R 347

73t] 1 311

652

342

95| 18C

Flight hours

339 298

127

140

782 174

54

198 351 124

45

23 13

203 187

22 357

392

117

08 72

175 342

Nautical miles

33 219|3C 8148

11 838

4437

12 459|67 B

55|16 831

5234

17 52

7|29 909|10 689

3438

1815(1114

2888

18 166115 642

29 18433 591

39 317

13 952

18 8

38/6071

14 03224 905

Average pressure
altitude, [t

165 193

840

2169

664

1 14B] 2 993

953

536 49

2 11

148

B3! 144

23717

1 295 658

Average V, knots

Bpase, home state

116 104 93

89

a7 97

97

89 B

5 87

80 87

23

90 84

193] 4 982

1351

97| 929

1701 2 631

91 24

100

102

80 73

—

OR

AL ™

OR

AZ

AZ

™

M1

>

VA

TX

Ch

El
e

AZ

T

FL

FL MT

X

hed

TX

AZ

FL

X
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ORIGI AL PAET

TABLE III.- Conclude®l Pouii Loniil

Derived gust
velocity Uger

Frequency of

occurrence for airplane type -

Aerobatic operations

Commuter operations

Float operations

ft/sec
38 39 40 41

-40 to -44 2
-36 to -40 4 1
-32 to -36 2 10 1
-28 to -32 5 23 4
-24 to -28 21 87 12
-20 to -24 3 73 317 23
-16 to -20 17 290 1 203 132
-12 to -16 131 1 275 5 079 449

-8 to =12 487 2 972 7 424 368

-4 to -8 148
Negative total 786 4 638 14 149 990
4 to 8 189

8 to 12 460 3 165 8 027 322
12 to 16 97 1 624 5 181 295
16 to 20 31 398 1 207 89
20 to 24 12 87 337 29
24 to 28 7 27 85 5
28 to 32 7 15 28 3
32 to 36 1 7
36 to 40 1 1
40 to 44 1 1
44 to 48 2
Positive total 803 5 321 14 874 743
Positive and

negative total 1 589 9 959 29 023 1 733
Number of flights 335 7 378 5 143 1 623
Flight hours 170 2 056 2 684 885
Nautical miles 13 723 274 012 508 180 89 722
Average pressure

altitude, ft 1 659 2 324 4 278 2 505
Average V, knots 81 133 189 101
Base, home state VA CA PA WA

22




WAL FASE S

ORIGH: K LV
OF PCUR GUALY

TABLE IV.- MANEUVER ACCELERATION DISTRIBUTION

! L Frequency of occurrence for airplane type -
normal .

Twin-engine executive operations single-engine ex ve o
acceleration, 9 pe 9 9 executive operations

g units

1 1l ‘12 *33 2 28 *3 3t P s sl 3 7 £2Y 78 7Cc Il “ a an sal 9 SA

~2.3 to -2.4

~2.2 to -2.3

-2.1 to -2.2

-2.0 to -2.1

-1.9 to -2.0

-1.8 to -1.9

-1.7 ta -1.8

-1.6 to -1.7

-1.5 to -1.6

-1.4 to -1.5

-1.3 o -1.4

-1.2 to -1.1

-1.1 to -1.2

-1.0 to -1.1

-0.9 to -1.0

=
)

wlalnlo]w
wloju|w|w|wlie
™
w»

-0.7 to -0.B

-0.6 to -0.7

1
0
~0.8 to -0.9 0
D|
2|
H

ole|ole
=
w
°
~
3

-
o

—

o{wt=| =~
o
of -
—

-0.5 to -0.6 1 42 Bl 1 18 2

o
=
-
=
~
o|l-lslo|

w
&

w

Slo|a
w
o
-

-0.4 to -0.5 401 36 14 6 96 368, 12 36 142

-0.3 to -C.4 155 120 37 6

-0.2 to -0.3 949 725 172 63

Negative total 1 149 a%6. 228 76 174 501 13 54 204 67 263 17 122 5 16 36 234 37 2 2 46| 220

»
N
o
-
w
3
b
w
®
kS
|
=|
ol

0.2 to 0.3

0.3 to 0.4 148 383 106 43

-
®
@
]

47 151 128 27

~
N
1

734

]
-

152 551 199 220

-

0.4 to 0.5 80 173 n 15 252 135 179

z
-
©
-
o

51 1886 58| a2 24 176 38

-
w
>
@
-]
o
I
¥
w
&

0.5 to 0.6 24 98

-
=

110
5}

17 112 26 i3
20
1t
12 1n

0.6 to 0.7 4 S0

7
1 19 113
Q
1

»
w

0.7 to 0.8 2| 14
0.8 to 0.9 14§

|~fe]ol S
o
)

~
~
[+

IR

el ale

~

s 2
)

wlin|vle

MENEIE)
o
-

0.9 to 1.0

-
o
N
N
@

1.0 to 1.1

e =]
-
~

~lololw|wluje
%
=
-
—
®
o|lrjalr|lole

1.2 to 1.3
1.3 to 1.4

mlelo]u[nvjwlels

&

6

1.1 wo 1.2 9
3

4

2|

wlwlonl
aflalulsle

1.4 to 1.5

rlolelolwin|wlunle

1.5 to 1.6

1.6 to 1.7

~|~jole]le|ri=|o
~joloimloje|n]|o
~lololclelo|l~lolololnla
-
&

1.7 to 1.8

win|e|-rlulo]lvle

1.8 to 1.9

1.9 to 2.0

2.0 to 2.1

2.1 to 2.2

~lojofjmiolmimiolwlmlolwiwlw

2.2 to 2.3

2.3 to 2.4

2.4 to 2.5

2.5 to 2.6

2.6 o 2.7

2.7 to 2.8

2.8 to 2.9
2.9 to 3.0

3.0 to 3.1

3.1 to 3.2

3.2 to 3.3

3.3 to 1.4

3.4 to 1.5

3.5 to 3.6

3.6 to 3.7

3.7 to 3.8

1.8 to 1.9
3.9 to 4.0

4.0 to 4.1

4.1 to 4.2
positive total 1 683 2 149 563 221 451 1173 116 231 1 o019 04 403 25 421 59 a5 94 627 212 39 9 173 426

pPositive and
negative total | 2832 1045 791 297 625| 1673 129 285

Number of flights 464 663 232 25 904 721 202 1 2%0 614 202 106 403 34 157 164 317 287 137 1%0 294 500
Flight hours 578 760 244 41 12335 597 21 1 427 263 268 402 15 229 150 164 253 162 147 301 423
Nautical miles 219 656250 447|B8 62415 338433 2921216 991139 @56 (281 300(206 478186 977]4) SB6 |43 975 62 63112241 {34 419118 351 |19 182 {38 67821 481 |20 540 |37 136§ 55 059

-

214 371 666 42 543 64 101 130 861 249 41 11 219 646

-
@
<
Y]

-
~
1
-
w
&
-

Average pressure
altitude, ft 26 533| 19 867]21 982]27 100| 20 905 | 23 215|110 143} 9 914| 4 444] 4 695| 7 41113 085 T 52044763 8 047| 4 555| 3 722| 7 346[ B 34B| 5 000 5 539] 1 396

Average V, knots iso 129 163 372 369 363 187 197 165 154 158 164 156 | 145 150 122 117 153 113 140 123 1

Base, home state FL NY NY NY TA OR L3 VA w1 vA CA NY ot VA L 0@ NY 841 MI ™ N 10

*airplane used as flight demonstrator.



ORIGilNAL PHOL 18

TABLE IV.- Continued

ncremental Frequency of occurrence for airplane type =
"c:‘;:::tlm' Personal operations e Instructional operations
g units 1o | 1oa roat | o |12 ] 12l 22| 123 |aa| 13 132 an 1a taa 15 | 128 {12! | 1282 [ 16 17 | e | 18t
-2.3 to -2.4 .
-2.2 to -2.1 -
~2.1 to ~2.2 T
-2.0 to -2.1 T
-1.9 to -2.0 T
1.8 to ~1.9 T
-1.7 to -1.8 -
-1.6 to -1.7 )
b
~1.5 to -1.6 1 i
S1.4 to -1.5 1 I 2 0 1
S1.3 to ~1.4 1 ol 5 4 )
S1.2 to -1.3 1 e s 3 o
-1l to -1.2 1 2 1 3 3| 10 3 1
-1.0 to -1.1 o 2 2 1 3 1 2 1 3 11 3 13 1
0.9 to -1.0 o ) ) 1 3] 1 [3 1 w0 2 4 21 5 4 13 3
0.8 to 0.9 o] 1 o 9 6] 1 11 y 37 N 5 30 2 1 38 1 16
-0.7 to -0.8 T 0 3 12 w| 2 16 6 70 o] e 24 10 69 53 15 %] 3 )
0.6 ta 0.7 o o] 1 VIR | s s s 95| se| a8 os 27] ise| 110 2] 23] 16| 219
0.5 to 0.6 T Y T 7] 4 8] 4 61| 4| 224 106 arzl 124 76| 236| 218] 120] 338] 36| 527
-0.4 to -a.5 29 ) B 9] 5| 87| 12| 16a] 8| 232 lof axa| 1ss| 733 308 127 491| 60| 304] 692, 96 1 057
20.3 to 0.4 ] T
0.2 to 0.1 | i 1
Negative total 31 7 of mel 8| 13| a7 2e2] 2] ses 26| 874| 196] 1533 s25| 252| 1 040| 1081| «9s| 1 399| 152 1 me7
0.2t 0.3 -
0.3 to 0.4 . N
0.4 t0 0.5 9| 147 57 147] o] 287 es| asi| 3l a78]  €2] exa] 631 1 780] eas| 575| 877] 1 890] 683] 1 654] 95| 1 246)
0.5 to 0.6 18] 110 16 149] 6| 1ss| 35| 1as] 20] 265 2| se0] so3| 1o17] 120| 339| s28] 1 053] 49| ees| si 573
0.6 to 0.7 [ m 7 sl 7| e 17] es| 10] 147 o] 0] 329) 78| 1eo| 223] s57] e02] 193] 349] 36| 338
o 0.8 4 a1 2 28 1 o u] waf f a 12 200] 98| 322] 01| 130] 26| 235 122] 0] 1| 175
0.8 to 0.9 0 18 0 1 1l 2] s 12| 3] se] 4| 132f 1o9| 183] 40 90| 223] 17| ea| 156] 23] 135
0.9 to 1.0 1 19 3] 1o o 2| 2 3 s 29 4 51 80| 117 35 o1 amf | a7} 97| 8 93
to 1.1 3 0 3 1 BE 3l 1 B 5 27 40 6] 19 %] @& 60| 4z 76| 14] 69
1to1.2 1 o 8 3 2 3 1 19 25 28 5 14 61 se| 28 sa| & 5
1.2 to 1.3 5 0 2 3 i 1 0| 7 13 20 4 14 56 s 7 s8] 2 42
1.1 to 1.4 3 0 2 3 2| 3 8 10 1n 5 3 24 21 13 28 1] 24
to 1.5 1 0 o 4 0 9 4 o] 7 3 3 i8 21 3 18| 0 13
1.5 to 1.6 o o o o o 5 16 5 o 6 15 10 3 18] 1 [
1.6 to 1.7 0 1 o 1 o 3 6 3 1 s 4 12 7 1) o 3
to 1.0 o - o o 2 4 o o 5 9 9 3 a4 1 o
1.8 to 1.9 [+ 1 [+] 1 4 5| Q 2 5 10 2 4 1 3
9 to 2.0 o [ 1 o 5 N 3 3 7 2 4 o 2
2.0 to 2.1 o I 1 5 2 a 2 1 4 1 1] o [
2.1 to 2.2 s i 1 2 e 3 2 2 ¥ N 1
7.2 to 2.3 1 ES R 2 o 5
2.3 to 2.4 T 2 B [ o i
2.4 to 2.5 B A 1 o 1
2.5 ta 2.6 1 0 1 o
_ B3 .
2.6 to 2.7 2 ) 2
7wa2s | [T T 1 o o
to 2.9 N | [ o
2.9 to 3.0 N o '
0 to 3.1 N ] 1 o
11w 3.2 B 1
1.2 to 1.3 1
3.3 to 3.4 ) B T T 2
3.4 w0 3.5 ] L )
3.5 to 3.6 - ] |
3.6 to 3.7 L
3.7 to 3.8 1
3.8 t 3.9 - : T
1.9 to 4.0 T ’
4.0 to 4.1 T
4.1 to 4.2 ]
Positive total 6] 451 86| 624] 24| 70| 137| 722] 90| 1071 133 1360| 1 509) 3 225| & 370] 1 573] 3 «18| 273] 2 172
Positive and » T
negative total 147] s 85| 73] 32 843) 1s4) 969] wur| v ae]l 1s9] 3114| 2 390| 5 6s6| 1 885| 1 T6a| & 265| 5 451] 2 06a| 4 817| 425] 4 639
Number of flights| 155f 195 264| 17| 47| 373) 127 286| 53] 9u| 140 627 4v2|1 433] s25| 24| 08| 1 052] 748] 1 057] 190] 2 916
FLight hours 22s] 17s] 265] 13| 30| 199f L[ 193] 3] vs2] az3]  3a2| 82| ass| 19| 11|  4e8| 75a] 4sa| 13| se] o1
Nautical miles |31 563|22 436]34 23112 596|3101 |16 8368222 [19 192]3141[75 331[11 250]46 214 |23 994 |50 90719 057 |25 703120 524 |64 872157 320les 9oL 6962{68 764
Average pressure o T T B
altitude, £t |6 122] 3 513] 5 736| 4 116]2216] 1 174]2413 | 2 792]1438] 3 0oa| 6 755| 2 009 | 1 704] 2 2720] 2 500] 2 387] 2 172] 1 506| & 905|1999] 2 030
Average V, knots| 41| 128] 129 96| 103 85| 101 100f 92| s 92| 138 ws] 87 el 83| 90 86 7% sl 7] s
Basc, home St-ar:(rr ™ Vi\ CA_ . CA FL FL FL J S':. ,_,Flj, »v‘SC uT FL 1L DH . TX” J,V,NH IN 1L SC co CA CA




TABLE IV.- Continued

OF POOR GUaii

ORI

GINAL

L

N

Frequency of occurrence for airplane type -

Incremental
lcc:::':!:lun, Commercial survey operations :
g units 19|19t 2 [ 20! a | 2| » 24 | 20 | 242 | 20 | 2e4 | 245 | 25 ot 2 33 27 98 17! 1]

-2.3 to -2.4
-2.2 to -2.3
-2.1 to -2.2
-2.0 to -2.1 1 ]
-1.9 to -2.0 o
-1.8 to -1.% 1 [}
-1.7 to -1.8 of )
-1.6 to -1.7 Q 0
-1.5 to -1.6 o 1 0
-1.4 to -1.5 [ 0 1 0 |
~1.3 to -1.4 of 0 1 [ 1
-1.2 to 1.3 [ 1 3 1 0 2 1
-1.1 to -1.2 0 1 5 1 1 3 1 [ o 2 2 1
-1.0 to ~1.1 [ 2 8 1 3 2 1 0 Q 2 3 3 2
-0.9 to -1.0 7 3 16 1 3 0 3 2 3 2 1 2 4 1 1
-0.8 to =0.9 9l 22 19 1 4 4 1 1 2 [ 5 2 4 10 2 1
-0.7 to -0.8 2 26 40 n 7 4 4 1 6 1 9 10 9 6 18 1 0 2
-0.6 to ~0.7 2 37 51 9] 9 1 a 8 6 17 5 36 92 2 64 44 55 5 1 3
~0.5 to -0.6 5 2 81 108 124 43 15 24 21 8| 50 31 95 352 ] 359 88 104 17 11 2
5.4 to 0.5 8] 8| 249 e 201} 68 B3 68 70 42 124 37 168 726 13| 785 172 216 a8 31 io]
-0.3 to -0.4 so| 4] 743 03|  54s| 103 251 00 144 145 160 256 128 74
-0.2 to -0.3 1 770 3221
Negative total 67| 12| 1 1s3| 1 352| 2 BL1| 234 350| 415 253 203 67 335 446] 1 211 19] 1 220 316 42 82 a8l 3 2
0.2 0 0.3 3 176 4 405
0.3 to 0.4 193] 43] 1 769| 1 748 1 054) 247 741 811 616 539 293 686 270 3
0.4 to 0.5 68| 99 1 009 964 416! 93 451 309 399 184 220 422 06| 1 457 65| 1 734 1 387 1 019 239 3 324 123
0.5 to 0.6 as| 470 a2 513 257 53 125 201 183 €0 85 240 140 2 031 85| 959( 1 349 908 I EE 41
0.6 to 0.7 26| 16 213 295 185| 14 48 111 79 23 66 102 62{ 1 606 64 301} 1 094 804 48] 3 886 22
0.7 t0 0.8 il 7 136 187 105 11 14 75| 46 19 33 60 24] 1 207 si| 114 796] 666 36| 3 799 14
0.8 to 0.9 7| 6 97 105 66] 14 5 61 25 12 17 37 22 B67 28 53 543 436 221 1325 7
0.9 to 1.0 6 1 77 84 72 7 3 42 21 18] 12 34 18| es8 2 19] 288 374 19} 2 626 2
1.0 to 1.1 3 1 69 83 46 8 [ 36 17 15| 17 29 18 434 29 14 197 281 9| 1818 1
1.1 to 1.2 1 57 62 33f 8 1 32 19 10 9 22 11 287 13 a 79 235 & 958 Q
1.2 to 1.3 51 59 62 3 25, 11 18 7 15 B 177 11 1 46 201 2 454 1
1.3 to 1.4 kN 45 41 a 9 8 9 5 20 3 107 4 1 17 170 5 184
1.4 to 1.5 13 30 w0 4 16 16 10l 5 14 8 67 2 6 120] 0 62
1.5 to L.6 20! 26 27 7 11 20 16 [ 20 9 31 5 3 104 0 30
1.6 to 1.7 12 18 9 4 16 12 11 8 11 4 20} o 3 102 0 18
1.7 to 1.8 9 14 9 1 13 13] 12 s 15 4 5 2 82 o 13
1.8 to 1.9 6 10 8 3 15! 6 5 ] 10 3 3| 0 85 1 11
1.9 to 2.0 3 [ 11 6 14 13| 7 s 11 3 o 1 59 1 Q
s —
2,0 to 2.1 4 9 7 2 9 3 5 8 5 1 0 49 0
2.1 to 2.2 3 2 2 o 11 S 3 5 [ 1 [ 35, 1
2.2 to 2.3 2 1 9 p oo 4 2 L) 3 1 1 30
2.3 to 2.4 2 1 of o 7 [3 3 4 6 1 19
12.0 t0 2.5 2 [ ‘;.72 10 2 2 1 s 1 19 1T
2.5 to 2.6 o 1 4 © 10 4 1 1 26
2.6 to 2.7 1 1 o 6 1 [ 3 16
2.7 to 2.8 0 ‘o 4 5 1 3 1 I 9
2.8 to 2.9 0 2 1 3 1 2 0 ) 11
2.9 to 3.0 1 1 2 o 1 1 8
3.0 to 3.1 1 1 1 4
3.1 w 3.2 0 ] 0 6|
3.2 to 3.3 T of 1 2
3.3 to0 3.4 1 3 1 6
3.4 to 3.5
3.5 to 3.6 I
3.6 to 3.7
1.7 to 3.8 B
1.8 to 3.9
3.5 to 4.0
4.0 to 4.1
4.1 to 4.2 ]
positive total 367| 220] 4 o1a] 4 243| 5 615] 496 1 da8| 1 978 1 533 983 830| 1 781 918| 8 964 284} 3 200| 5 808[ 5 906| 466| 24 365| 4 947
Positive and

negative total | 434} 232{ 6 167| 5 595) 8 426] 7301 738} 2 3931 1 786] 1 186| 1 197] 2 116] 1 36410 175 403| 4 420| 6 124] 6 318 548| 24 413| B 259
Mumber of flights; 28{ 28 343 391 04| 61 196 248| 168 126 120 171 155 169 67 612 2717 195 316 e92|
Flight hours 20| 24 285 328 308| 29 222 78 92 67 67 101 86 246 79 901 545 253 740] 1 258 888
Nautical miles | 420914245(50 31658 213]53 440 4052 [31 242]11 969(13 597|10_222|10 300[16 20512 302|37 921}12 339}126 142182 699 31 187082 334 111 407454 312
Average pressure

altitude, ft 495215165| 5 015| 5 368| 5 262|2960 | 8 162] 2 907) 2 922] 2 @35} 3 355! 2 55| 1 95af 7 a78| 6 908} 2 B70] 6 080| 5 059} 6 895| 1 150 1 76
Average V, knots| 178| 180 176 178 175| 141 141 153 147 152 153 161 144 154 156 140 152 123 111 89 61
Base, home state | OR | AZ OR OR OR CA l ID CA [+ CcA CA CA NM bio) NE WY DR—L OR ok} VA
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TABLE IV.- Continued OF Ua r
Incremental Frequsncy of occurrence for airy ]
“C:‘l’:‘:‘:im"' Rerial application operstivmy e |
9 umits 29 29* w |t w? 30A 3 [P EPER Ve 33 FERIN IFE TN EEPCN FEVE RV L 342 1a° s 35! 352 36 | 3ea] 32 371
i B S L - I S - 4. I
L -
1 1 ] 1
4 5 1 2 2 .
) 3 103 L 12 ] 3 7 1 3 2
12 2 7 620 10 2 of 150 1 3 3 8 20 2 10 19
67 2 1 6l 1 927 37 7 al sz 1 1 D 1 4 64 64 13 22[ 1 €7
270) a0 14 3 12! 3 564 143 2 22 R Tel o1 4 16 187] 190 43 RIEED 271
sea| 136 23| 19 s4) 4987  aso s|  se 84f 2 151 29 3] ol om|oassl 13 aal a1y s4s 131 128 98 6 174
1076l ay3|  waz] s asa) b se8) 1o 42[ 96l 263 3 352 62 | w1 e 27| ams: 33| 100 49| 1181 321) 220 175 22 1177
veelf 937]  392] 72l 443 s 337} 1 ezl 1sal 219] 607 4 650 174] 2| 21 3 79| 246|642z 2 159 591 300| 380 86| 1 120
2 863] 1 7@2]  711] 9o 37a| 7 asa] 2 2se]  48s| 3e3| 1 027 5 246| 325] 130] 62| 1] 147] 1 4 Tr0] soo| 1 220] 2 995]  e27]  aa7] ata] 23a] 1 us
3192 2 092] 1 633] 42 1 3om| 8 750] 2 390|  959] 863 1 142 5 06| 682 a71] 99| 44 364] 1 s 82| 1 503) 1 304 3 364 319f sas| ssaf  7a2| 1 cye
-0.2 to -0.3 )
Negative total 9 938 5 404] 2 919 27 2 w51l 30 365] 7 83| 1 677 1e28| 3 13623 317] 1 281] 70| 1s6| 530 erci a4 206] 92| 2 416] 3 956| 10 538] 2 o50| 1 726|1660] 1 690] 5 9zl
0.2 to 0.3
0.3 to 0.4
0.4 to 0.5 2 754[ 1 S13| 3 702 77 5 470 11 &4} 2 955 587} $23| 1 458 5 269| 2 525(1076] 37| 130 100} ¥ 910y 2 S41| 4 306! 3 144 3 044 723] 2 050 1204] 3 649/ 3 805
0.5 to 0.6 4 286 2 263] 2 965{ 6701 3 037 15 466 4 299| 1 178 456| 2 216 6 78] 2 44| 933] 2azf 155] 133} 3 199] 1 712] 2 564 5 051] 4 e28] 1 295 3 433 1366] 2 444] 4 597
0.6 to 0.7 4.680] 3 084| 2 041] 767 1 908| 18 €74] 4 07| 1 459| 438| 2 019| 6 687| 2 415| 907| 3ss| 143| 341 3 #s2} 1 104] 1 780| 5 724] 6 148] 1 463] 3 s70{1295] 1439 | © 729
0.7 to 0.8 4 985] 3 6520 1 288 524 1 220] 17 704 ¢ 532] 1 370 s21] 1 8v9] 5 76| 2 092| 690 292] 136| z60| 3 €59] e1a] 1 222| 5 693] 6 vaa| 1 645| 2 557 1104 @se | 7 2,7
0.8 to 0.9 5 092| 4 o68| 828] 306f 575{ 16 258} 3 65| 1 382| 464| 2 oB9| 4 9221 1 27| 463 247 V38| 252] v azaf 45| 59| 4 193] 7 125] ¥ 670| 1 e8] 777 4ec | 7 swé
0.9 to 1.0 4 990] 3 979) 525] 206  280| 14 700| 2 635] 1 351| 496| 1 936| 1 778( 1 292| 407| 226{ 148] 1wz| 2 e8| 14a] a430] 2 748] 7 211] 1 aa8| 1 195 533 251 | 6 a6
1.0 to 1.1 4509) 3 528] 215} 147 137] 11 397] 1 684] 1 119] 84| 1 84| 2 B93] 79| 227] 174] 143| 154] 1 458 83 255[ 1 656 © 030] 1 606 €92 264] 136 | 4 405
1.1 to 1.2 4 074] 2 852] 208] 80 ss| 7 231f 1 112] 1 102] 320| 1 638] 2 276 142] 11| 126|  aa 47| 13| 9s4| s 143] 1 443[  ava] 135] 67 ] 2 7we
1.2 to 1.3 1 400{ 2 072| 100] 45 71] 4537 se9| sas| 242 1 300] 1 952 oo 17| | em| e s4| 524] 3986| 1 054 309] 9} 25| 1 7y
1.3 to 1.4 2 593] 1 451 80| 14 4] 11s2]  2e8|  es2] 16| 1 146] 1 ess| 1se| as] 70| eo| se| 1w T 15 21 1| 2 e3t| 941 e8] 371 15| 961
1.4 to 1.5 2002] 1027 61 o 24] 2187 127] aze{ 150 Be2] 2 oes 76| 12| 50| | 2 32 6 17 1s3| 1 ses| 56|  113) 31 2 258
1.5 to 1.6 a79f 512 31 3 1289]  a7]  2a6] 125| emr] 1 414 s1 BT Y T S I 88| 1 261] 413 saf 17 7 35
1.6 to 1.7 637] 241 ) 3| To1a 1 18] 15} 607| 1 az3 1s| 0| 24| 28] 18] e 2 2 41| B2e| 291 [13 ) 3 21
1.7 to 1.8 8] 131 7 i Tea2| &7 es| sa] awe| 1 161 1| f 13) saf 1 43 o 1 27] ses| 118 0 a ] i2
1.8 to 1.9 172 53 2 el 2 s1| 34| 3s2]  e21 6 6] 23] 7] " o i 25| 288 70 12l 2 7
1.9 to 2.0 78 35 2 220 33 37| 244] 57 6 8| 2¢) &} 12 1 2 8] 114 12 of 2 3
2.0 to 2.1 34 15 92 22] 17| 169| a2z el 2l 7 69 18 1
20 to 2.2 14 5 50 12{ 1s| 103 248 1 3 le 10 5 47 8 2 T
2.2 to 2.3 ? 3 1 27 s{ 12 78 168 » 3 ) a7 s 25 2 of T 1
2.3 to 2.4 2 1 1 14 i 9 53 84 T z B 8 8 3 3
1.4 to 2.5 2 1 o 1 7 29 45 1 e 2 4 s 4
2.5 o 2.8 1 ° o [ B 16 28 ) 1 1 1
2.6 to 2.7 1 0 1 [ 13 22 177 " A 1
27 o 2.8 o 2 9 1o L el T of
2.8 to 2.3 o 2 3 5 u v
2.9 to Y o o 3 3 1 o 1
3.1 T T of ] 4 2 1 a
Tlto 3.2 o 1 T 1
o L 1T ) - 7
JRSUR U SO S - L -
3.9 to a.n T T
4.0 to 4.1 1
4.1 to 4.2 B )
Positive total |45 65930 497 |12 164]|2850|12 8971125 960 |26 63712 100 4565 |21 245 |50 577 14 543 4906 |2 21 169 [ @ 66 (11 537 |30 42758 013 |14 824 |16 455 |6869 | 9 3erar 307
Positive and o 7
negative total |95 597{35 901 [15 081[3124115 748165 24538 520 [13 777 (6193 24 40173 894 |15 824 [s576 2239|1611 |2816 |25 wat ) v 32813 953 34 383l6a 551 |16 974 |18 181 18529 [10 450 |03 364
Number of Flights| 1 led| 424 0S| 58 sae| 2873 507) 760 221[ 1 446| 94| 47| 247 230] 107 ;1-55 Cwr| ] i |nosun] esz] a2 1 19s| 180] wre]  emw
Flight hours 339) 298| 127] a7 140 782] 174 100{ saf 19| 151 124] es| 23] 33| | 2ia] ez 3224 3s7] 92| uyrl zm| 72f 13 142
Nautical mides {39 219030 €18 |11 8381443712 453 k7 ANS 116 A311 9 0175234 (17 527129 909 [to eue {343 [18ia|12ta 2REE 8 1o6 {19 64z (29 184 33 59139 317 |15 952 |18 B38 071 14 53224 300
Average pressure )
altitude, ft 165! 193| maofz3ea]  aed| 1 rsa] 2wy 87| 953 536 a9z 18] s3] w4 a1 o sea| 193 |4 982f1 3513 770 97/ 929 | 17u] 2 é91
Average v, keots| 116 104 93] 9 Ba 87 97 30| 97 89 85 a7y 77| sl @7 a3 we| oes 91 94| 100| 102 vil 8 80
Basu, home state | AL ™ or |we ] or Az AZ ™ M1} Tx VA ™ jea f TR {ea Az | o7 L FI uT ™ ™ ™ |az { Fu
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TABLE IV.- Concluded

Frequency of occurrence for airplane type -

Incremental
normal Aerobatic operations Commuter operations " Float operations
acceleration,
9 units 38 19 40 a1

-2.3 to -2.4 1
2.2 to -2.3 0
-2.1 to -2.2 2
-2.0 to -2.1 1
-1.9 to -2.0 [
1.8 to -1.9 2
1.7 to -1.8 3
1.6 to -1.7 10
C1.5 to -1.6 13
T1.4 to -1.5 30
“1.1 to -1.4 a6
“I.2 to -1.3 87
-1.1 to -1.2 104 1
-1.0 to -1.1 125 1
-0.9 to -1.0 168 1 1 3
~0.8 to -0.9 250 3 3 4
-0.7 to -0.8 140 12 11 13
-0.6 to 0.7 504 17 26 47
-0.5 to 0.6 720 52 8s 124
-0.4 to -0.5 502 248 239 482
Negative total 2 908 133 65 675
0.4 to 0.5 198 493 687 238
0.5 to 0.6 486 155 258 104
0.6 to 0.7 379 51 85 30
0.7 to 0.8 386 26 35 17
0.8 to 0.9 254 8 20 7
0.9 to 1.0 232 5 6 3
1.0 to 1.1 202 2 6 2
11 to 1.2 223 3 2 1
1.2 to 1.3 218 1 0 o
1.3 to 1.4 212 1 1 1
1.4 to 1.5 246 2 o 1
1.5 to 1.6 195 1 1
1.6 to 1.7 249 3
1.7to 1.8 210
1.8 to 1.9 217
1.9 to 2.0 195
2.0 to 2.1 199
2.1 to 2.2 200
2.2 to 2.3 193
2.3 to 2.4 157
2.4 to 2.5 165
2.5 to 2.6 154
2.6 to 2.7 104
2.7 to 2.8 103
2.8 to 2.9 95
2.9 to 3.0 74
1.0 to 3.1 41
1.1 to 3.2 43
1.2 to 3.3 1
1.3 to 3.4 35
3.4 to 3.5 23
1.5 to 3.6 11
3.6 to 3.7 5
3.7 to 3.8 6
1.8 to 3.9 1
3.9 to 4.0 1
4.0 to 4.1 2
Positive total 5 751 751 1101 404
Positive and

negative total 8 659 1 084 1 466 1 079
Number of flights 335 7 378 5 143 1623
Filight hours 170 2 056 2 684 885
Nautical miles 13 723 274 012 508 180 89 722
Average pressure

altitude, ft 1659 2 324 4 278 2 505
average V¥, knots a1 133 189 101
Base, home state VA cA PA Py
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Recording drum —

Acceleration
transmitter

Pressure connections VGH recorder base

L-83-108
Figure 1l.- NASA VGH recorder.
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