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FOREWORD

Under Contract No. AF 33(657)-9845, Technology Incorporated, Dayton,
Ohio, instrumented thirty-five C-130E aircraft to collect flight loads data. The
analysis and presentation of the processed data were to be governed by what
was, in effect, two statements of work; actually, the original statement of work
was expanded by a second research directive. The original statement of work,
dated 13 August 1963, was termed "Structural Flight Loads Recording Program
on C-130E Aircraft. " The later directive was entitled "Turbulence Probabil-
ity Study on C-130E Aircraft for Selected Air Routes" and dated 28 May 1964.
Since the program began 12 November 1963, the request for the turbulence
study came in the midst of the data collecting and processing. However, no
disruption of nor modification to the data collection phase ensued; for the same
data intended for the typical flight loads program was to be used for the tur-
bulence study. Although the flight loads and turbulence studies include the
same derived gust velocity data, the latter study grouped the data by season
for each MATS route to determine the effects of seasonal and geographical var-
iations. Because of the distinct aspects and bulk of data of the respective studies,
the flight loads progzam as such appears in the report proper and the turbulence
study in a supplement to the report.

The flight loads program was initiated by the Structures Division,
Directorate of Airframe and Subsystems Engineering, Systems Engineering
Group, Research and Technology Division, Wright-Patterson Air Force Base,
Ohio. Lt. Joseph Madden, of the C-130 Systems Program Office, Aero-
nautical Systems Division, was the Air Force project monitor an' Lts. Ned
H. Sandlin and Raymond J. Veldman, both of the Structures Division, pro-
vided engineering support. Request for the expansion of the original state-
ment of work to include the special turbulence study originated from Mr.
Lloyd V. Mitchell, chief of Special Studies Branch, AWSAE/PSO, Head-
quarters Air Weather Service, Scott Air Force Base, Illinois. The collec-
tion of data ended 12 October 1964.

The key personnel of Technology Incorporated involved in this program
were Mr. Joseph F. Braun, project engineer; Mr. Cyril G. Peckham, direc-
tor of the Data Processing Division; Mr. John F. Nash, supervisor of the
Data Reduction Section; and Mr. Kenneth L. Rickey, director of the Systems
and Electronics Division.

The authors gratefully acknowledge the assistance given by personnel of
the United Statea Air Force and of Technology Incorporated, particularly
Dr. Alan P. Berens and Messrs. William E. Morrin and John R. Mitchell.

This report was submitted by the authors on 15 April 1965.
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ABSTRACT I

To provide information for the derivation of the operational loads spectrum
of C-130E aircraft, this report presents the 6317 hours of in-flight data pro-
cessed during a C-130E structural loads progr;.Yi. Of the thi-ty-five C-130E's
instrumented to collect the data, 20 were based at Charleston Air Force Base
to fly MATS EASTAF transatlantic routes and 15 at Travis Air Force Base to
fly MATS WESTAF transpacific routes. Four parameters basic to flight loaas
studies were recorded: time, airspeed, altitude, and normal acceleration at
the aircraft center of gravity. Included among the variables derived from the
basic parameters are equivalent maneuver load factor and derived gust veloc-
ity. T-c!,niqt,"e used to process and analyze the data are discussed. A sup-
plement to this report presents the derived gust velocities by season and MATS
routes. None of the loads sustained by these aircraft exceeded the design limits.

PUBLICATION REVIEW

This technical report has been reviewed and is arproved.

WILLIAM B. MILLER
Chief, Structures Division

ini -I
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SECTION I

INTRODUCTION

To acquire struictural flight loads data on C-130E aircraft, Technology
Incorporated instrumented 35 ol these aircraft; of these C-1 30E's, 20 were
stationed at Charleston Air Force Base, South Carolina, and 15 at Travis Air
Force Base, California. An in-flight view of a C-130E in shown in Figure 1.
Presented in tabular and graphic form, the processed data will be used to de-
rive the operational loads spectrum and possibly to revise the predicted loads
spectra and fatigue analyses.

Figure 1. View of C-130E Aircraft.

Four in-flight parameters were recorded: normal acceleration at the
aircraft center of gravity, airspeed, altitude, and time. As discussed later,
the acceleration trace was. measured whenever it peaked beyond prescribed
thresholds. To permit the breakdown of the flight loads according to air base,
missiont type, route flown by season. and ranges of aircraft gross weight, as
well as raniges of airspeed and altitude, supplemental data were extracted from
various logs. These data included such items as air base. flight date. mission
type, air base barometric pressure, route, and gross weight and time at
takeoff and landing.

Presented in the following sections are a history of the data recording
phase of the program; techniques for data recording, processing, and analysis;
a discussion of the data; and in interpretative review of the processed data-



SECTION II

DISCUSSION

A. Data Recording Program History

The data presented in this report were acquired from 35 fully instru-
mented C-130E aircraft. Of these, 20 based at Charleston Air Force Base,
South Carolina, flew MATS EASTAF transatlantic routes, and 15 based at
Travis Air Force Base, California, flew MATS WESTAF transpacific routes.

Installation of the recording systems was started on 1 2 November 1963
and completed by 12 December 1963. Data were recorded between 12 Decem-
ber 1963 and 12 September 1964. All recording systems were removed by
12 October 1964. A total of 6317 flight hours of recorded data were processed
and analyzed.

B. Data Recording, Processing, and Analysis Techniques

1. Data Recording System

The VGH data recording system consisted of a Century Model 409
oscillograph, a bridge control unit, and strain gage type transducers. The
oscillograph, bridge control unit, and pressure transducers for each oi the
aircraft at Chaileston Air Force Base were installed in the cargo compart-
ment near fuselage station 245, and like instruments for each of the aircraft
at Travis Air Force Base were installed in the crew compartment near fuse-
lage station 220, In each instrumented aircraft, an accelerometer was
mounted on a bracket attached to the forward end of the wing box beam at
fuselage station 517 and left buttock line 5. Detailed instrumentation and in-
stallation descriptions are given in Reference 1.

Each parameter was traced on a 3-5/8-inch-wide oscillogram by a
reflected beam of light whose projection onto the photosensitive paper varied
with the rotation of a galvanometer mirror in the oscillograph. Set to run at
a constant speed of eight inches per minute, the oscillogram could record
approximately 3-1/Z hours of in-flight data. Recordings at this speed pre-
cluded visually distinguishing acceleration peaks whose frequencies exceeded
eight cycles per second. However, this limitation affected only high-frequency
or fine-scale turbulence data whose acceleration values were normally within
the reading threshold.

2. Data Processing

This program required deriving the following primary parameters:

2i.
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nz (maneuver load factor), nze (equivalent maneuver load factor), Anz (incre:-

mental load factor caused by gust), and Ude (derived gust velocity). Tn

addition, each of the primary parameter values was registered with the cor-

responding values of equivalent airspeed, altitude, gross weight, miseion

type, air base, aircraft tail number, season of the year, and MATS route.

Each section comprising the Data Reduction Department was respon-

sible for the accuracy of a specific phase of the data reduction process. When
checking data, personnel compared the reduced data with the original source,

that is, the oscillogram and its corresponding supplemental data; also these

personnel were particularly cognizant of the types of error revealed through

experience. These types included misidentification of traces after crosso-ers

and malfunction of the s.,miautomatic oscillogram reader.

Before the data were extracted from the oscillograms, the Editing
Section reviewed each osc'ilogram to perform the following tasks: (1) on the
basis of the data validity evidenced, determining whether an oscillogram
should be accepted or rejected; (2) marking the points at which the acceleration,
airspeed, and altitude traces must be measured- (3) determining the normal
deflection, of the traces; (4) measuring the preflijht calibration deflections,
and (5) transcribing the supplemental data. Oscillograms whose traces die-
played evidence of instrument malfunctioring were removed from further pro-
cessing, and the instrumentation engineer was informed of the apparent
malfunction. The primary peak method was employed to identify and select
the peaks to be marked for reading. Consequently, tk+e maximum deflection
of the acceleration trace between crossings )f the 1. 0-g line was marked
whenever the peak went beyond a reading threshold. Whether or not such a
point was actually beyond the prescribed thresholds of 1. 1 and 0. 9 g was de-
termined by the computer. To ensure that valid peaks close to the thresholds
would not be lost, the Editing Section used reading thresholds which were
always less than the prescribed t.•reshold. The reading threshold used was
determined by the instrument whose calibration curve had the largest slope.
Although sorn•e points below the prescribed threshold were consequently read,
the computer did not interpret them as peaks.

The Editing Section marked the airspeed and altitude traces to permit
the reproduction of their time histories. The traces were marked at time
intervals which varied from 6 seconds during maneuvering t: 2 minutes dur-
ing cruise and at points where either trace changed direction. The Editing
Section also measured the normal or zero position and the prefhlght calibra-
iion of each trace. These measurements were later sorted by instrument.
To check for consistency, the Editing Section compared 'he measurements
from each instrument with other current and past values from the same instru-
ment. A history oi these measurements was maintained. This procedure
ensured accuracy and uniformity ia determining the normal or zero deflec-
tions, since data from oscillograms generated by the same recording systems
should show only slight variations.
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After acceleration peaks had been selected for reading, the Editing
Section separated them into two categories: maneuver and gust induced peaks.
Separation was based on the following characteristics indicative of a gust
occurence: (1) a jagged pattern in the airspeed trace, (2) frequent and ran-
dom sharply pointed acceleration peaks with exponential decays, and (3) peak
durations generally less than 2 seccnds.

Four types of missions were established as being representative of
normal C-130E flight operation. These missions are identified as follows:

Mission I Long Range Logistics
Mission II Short Range Logistics
Mission III Training
Mission IV Aerial Delivery

Alike inasmuch as they normally carried cargo and took off and landed at
different bases, Mission I (Long Range Logistics) and Mission II (Short Range
Logistics) flights were distinguished by flight duration: such flights greater
than 5 hours were denoted Mission I; those less than 5 hours, Mission II.
Normally involving local flying, Mission III (Training) flights consisted oi
transition, navigation, instrument, touch-and-go land )g, and other flights
having related maneuvers. Mission IV (Aerial Delivery) flights included
actual and practice troop and cargo drops and ground-proximity cargo
extractions.

After the Editing, Section had readied the oscillograms for data ex-
traction, they were forwarded to the Data -Digitization Section which used
Benson-Lehner semiautomatic readers in conjunction with IBM key punches.
Experienced operators set the controls, aligned the oocillograms, and actu-
ated the reader-key punch combination which automatically measured the
deflections and transcribed the measurements onto punch cards. After print-
ing out the digitized data, this section checked the conformity of the printout
arrangement with the established format and compared the printout informa-
tion with the oscillogram to ensure that the extracted dat .L adequately reflected
the trace delineations. Extreme accebnration values were checked by precise
rrm•anual measurements of the corresponding peaks on the oscillogram; also
the number of printed acceleration values had to correspond to the number of
acceleration peaks marked on the oscillogram.

When the machine-measured data were checked out favorably by the
Data Digitization Section, the printout together with the corresponding ost-illo-
gram was forwarded to the Quality Control Section, where the values on the
printout were compared with the corresponding points on the oscillogram.
The cr: t. ia for the Quality Control rejection of a record were twofold: (1)
two discrepancies plotted outsite the limits of the corresponding control chart
and (2) nontinuance of discrepancies found to be either all positive cr all
negative, even though their plots were within the control limits. With the
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initial detection of Ei, positive or all negative discrepancies, the sample size
was increased. Either cause for record rejection required return of the print-
out and corresponding oscillogram, along with the reason for rejection, to the
supervisor of the Data Di.gitization Section. After informing the responsible
machine operators of the type of error made, he determined the remedial ac-
tion to be taken. In this manner, a uniformity in interpreting the trace deflec-
tions and in measuring the points was established and ensured maximum
attainment of the accuracy capability of the system. From the 6317 hours of
flight data, the Quality Control Section obtained, for all reading errors, a
mean value of . 0009 g and a standard deviation of . 01 g. Consequently, 95
percent of the acceleration data should contain a reading error of less than
* 02 g; and 99. 7 percent, an error less than . 03 g. The standard deviation
for airspeed was found to be 1. 7 knots at 200 knots and that for altitude was
175 feet at.20, 000 feet. Therefore, for the above conditions, the 95-percent
confidence limits are 3. 4 knots and 350 feet, and the values for a 99. 7-percent
accuracy are 5. 1 knots and 525 feet.

After the Quality Control Section had found the accuracy of the
digitized data acceptable, the data were processed on the IBM 7094 computer
facility at Wright-Patterson Air Force Base. In addition to performing the
calculations prescribed, the computer checked all data against theoretical
values extracted from Reference 2, as well as against the normal operational
ranges, Whenever an airspeed or altitude range was not represented by a
measured data point, the computer interpolated a value and made a note of
the interpolation in a comments column on the computer printout. In addi-
tion, a comment was made for any single value and combination of values of
airspeed, altitude, fuel weight, and gross weight which fell outside the nor-
mal operational ranges.

Upon receiving the computer printout, the Data Output Section checked
all the significantly high and low values of each of the VGH parameters, as
well as each of the comments, against the corresponding oscillograms. Cor-
relations of these high and low values on the printout with those on tha oscil-
logram served to check the normal values, the calibration values, and the
compute'. operation. In addition to the above checks, this section compared
the distributions of all the parameter values with those expected. If the Data
Output Section detected any errors in a printout, the errors were corrected
and the data of the entire flight was reprocessed through the computer.

If the-Data Output Section found the computer printout satisfactory,
the data for each recorded flight was then integrated with the data from other
flights.

3. Data Analysis Techniques

Exceedance curves, defined as the number of flight hours required
to reach or exceed given peak values of the maneuver load factors, were

5
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prepared for each of the four mission types and for each of the two bases.
In additIon, data from each mission type were combined to prepare com.pos-
ite exceedance curves which would be indicative of the load spectrum to be
expected during normal aircraft operations. However, combining the data
required using special weigbting factors since the distribution of the recorded
flight time among the four mission types differed from the distribution of the
average time of the two wings in these mission types.

The following equation was used to calculate the derived gust velocity
(Ude) for each gust-induced acceleration:

Ude = 1. 1850. W. -nz
m.Po.SVe, Kg

where

Ude = derived gust velocity in ft/sec

W = gross weight in pounds

An.= incremental gust load factor = nz - 1.0

m = lift curve slope (per radian)

Po = sea level density = . 0023779 slugs/it3

S = wing area = 1745 ft 2

Ve = equivalent airspeed in knots

Kg = gust factor, defined as follows

0. 8 81LgKg =
9 ~ 5.3 +•g

and

1kg =2W/po m* '•..S.g

where

g acceleration of gravity = 32. 174 ft/sec2

a. density ratio p/Po
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c = mean aerodynamic chord = 13.7 ft.

p = density, fiugs/ft3

Substitution of the constant values into the equation for Ude yields

1An3
Ude [1573 o+0.3248 K- im Ve

where the lift-curve slope m for the C-130 is defined for Ve as follows:

Ve > 150 knots

1/n = 0.1460

and

SVe < 150 knots

1/m 0. 1160 + (9xlO 7 )h + 0. O16 (O.OlVe-I) (40- . O001h)

h = pressure altitude in feet

These equations for lift-curve slope m are curve-fits of the aerodynamic data
presented in Reference 3. Although Reference 3 pertains to the C-130B, the
similarity of this aircraft with the C-130E permits using the C-130B aero-
dynamic data to compute the lift-curve slope for the C-130E.

The following relationship was used to calculate the equivalent maneuver
load factor, nze, for each maneuver induced acceleration:

Wi
nze =nz

Wd

where

n. = maneuver load factor

Wi = instantaneous gross weight

Wd = design gross weight = 108, 000 lbs.

Rather than using n. as such in the development of the exceedance
curves, the percent design limit load, PDLL, defined as follows, was used
as the descriptive parameter:

PDLL = Wins x 100,

Wd• nad
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or in terms of nze,

PDLL = x±.e x 100
nzd

where nzd = design limit load factor = 3.00.

SECTION III

DATA SUMMARY

The in-flight loads sustained by an aircraft are a function oi both the type
of mission it flies and the air base from which it operttes. To derive an accu-
rate single composite, or summary, of the data represeitative of aircraft of
the same type flying various types of missions and operating from different air
bases, the recorded time must be distributed by miasion type and air base in
the same proportion as the total wing time. W'ing tirne, a3 considered here,
is the total time flown by all C-130E aircraft assigned to a specific wing. Con-
sequently, the percentage of recorded time for erch mi°si-n type and air base
combination should be identical to the percentage of total wing time. But,
since not all the aircraft at a base were Instrumented tor this flight loads pro-
gram, the recorded times were not so eistributed, as eviderced in Table 1.
To have attempted to acquire such a dijtribution K1uring the Lata collection
period would have required an unduly excessive effort. Consequently, it was
decided to adjust, or "weight, " the recordings durinL7 the data analysis to
derive equivalent data properly rela.ed to th.- wing flight time.

Table I

Pertcentage of Total Flight Time by Mission Type and Base

Charleston AFB Travis AFB All Bases
Recorded Wing Recorded Wing Recorded Wing

Mission Time Time Time Time Time Time

I 24.4Z 36.41 34.53 34.58 55.95 60.99

II 14.32 19.03 Z.41 Z.61 16.63 21.64

ILl 9.97 8.57 10.74 5.64 20.71 14.31

IV .88 1.03 3.53 1.93 3.71 1.96

AU
Missions 49.49 65.04 50.51 34.96 100 100
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In the computation of the weighted composite tables, the number of peaks
in each data block from each mission type and air base was multiplied by the
corresponding ratio of wing time to recorded tin.-. Then the products for each
data block were summed over all mission type and air base combinations to
yield the weighted composites. Since the ratios used were not integers, the
accumulated load factors in the weighted composites contain decimals.

With the exception of the weighted composite tables, all load factor distri-
bution tables presented in this report are photographic reproductions of the com-
puter printout. Since during the printout the computer rounded off to the near-
est tenth of a minute the times for the individual airspeed ranges, the sum of
these times does not always equal the total given in the table.

The derived gust velocity, Ud , was computed for each measurement of
the incremental gust load factor, Anz. Because of the relationship between
Ude and Anz, the An. threshold of 0. 1 g imposed a corresponding but much
more complex threshold on Ude. Investigation showed that all potential Ude'S
above 5 feet per second were computed whenever the airspeed exceeded 150
knots and all those above 10 feet per second were computed without exception.
The Ude'S between 5 and 10 feet per second which were not computed corre-
sponded to Anz's below 0. 1 g with heavy gross weights and airspeeds less
than 150 knots. However, about 25 to 30 percent of the An 's below 0. 1 g
were measured since the threshold actually used in the data reduction was
less than 0. 1 g. Although the computer discarded the An 's less than 0. 1 g,
it retained the corresponding Ude's which equalled or exceeded 5 feet per
second. Nevertheless, some bias obviously remains in the Ude data in the
range of 5 to 10 feet per second.

Figure 2 shows a V-n diagram of nz data along with a tabulation of this
information. The symbols in this figure denote the number of maneuver load
factors in combinations of airspeed and load factor ranges. Taken from
Reference 2, the envelope shown on the V-n diagram indicates the design oper-
ating limits for a C-130E flying at 108, 000-pound gross weight and under sea-
level conditions. As evidenced by the diagram and its accompanying tabula-
tion, the design limit load factor of 3. 0 g was not exceeded in the data acquired
during this program. Tables 2 and 3 present, respectively, tabulations of
nze and Anz data.

Figures 3 and 4 represent the average duration of flight-i for each mission
type and each base and indicate that the flights of WESTAF are longer in dura-
tion than those of EASTAF. Figure 5 shows this information for both bases
combined.

Presented in Table 4 is a composite tabulation of flight times recorded at
various airspeeds and altitudes.

Figures 6 through 13 show in histogram form the percentages of the time
that was recorded for each of the four mission types in various altitude ranges
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for each base, and Figures 36 through 39 are composite histograms to include

the data of both bases. To facilitate comparison of the time recorded by the
four mission types at various altitudes, Figures 14 and 15 p-esent the percen-
tages of time that the aircraft spent below given altitudes for each mission type

and each base; and Figure 40 gives a composite of these percentages to include
the data of both bases. Mission I (Long Range Logistics) and Mission II (Short

Range Logistics) flights spent the most time at high altitudes, generally between
20, 000 and 25, 000 feet, because they were normally transoceanic or cross-
country flights. Mission III (Training) and Mission IV (Aerial Delivery) flights
spent the most time at low altitudes since the former were normally local train-
ing flights including touch-and-go landings and the latter made low-level troop
and cargo drops and ground-proximity cargo extractions.

Figures 16 through 23 show in histogram form the percentages of the time
that was recorded for each of the four mission types in various airspeed ranges
for each base, and Figures 42 through 45 are composite histograms to include
the data of both bases. Giving the percentages of time that the aircraft spent
below given airspeeds for each mission type, Figures 24 and 25 for each base
and Figure 41, a composite to include both bases, indicate that the four mission
types varied little in overall airspeed performance.

Figures 26 through 33 show in histogram iorm the percentages of the time
that was recorded for each of the four mission types in various gross weight
ranges for each base, and Figures 47 through 50 are composite histograms to
include both bases. Figures 34 and 35 present the percentages of time that the
aircraft speut below given gross weight ranges for each mission type and each
base and Figure 46 gives a composite of these percentages to include both
bases. Mission I (Long Range Logistics) and Mission 1I (Short Range Logistics)
flights flew the most at heavy gross weights since they were loaded with cargo
for transoceanic or cross-country delivery. Mission III (Training) flights nor-
mally carried no cargo, and Mission IV (Aerial Delivery) fliqhts frequently
used light-weight bean bags to simulate heavy cargo drops.

Tables 5 through 12 show the flight times recorded in combinations of
equivalent airspeed, altitude, mission type, and base.

Maneuver ioad factor exceedance curves depicting the time required to
reach or exceed given maneuver load factors are presented in Figures S5
through 34 for each mission type and air base. The exceedance values of Mis-
sion II (Training) data for the EASTAF flights are slightly more severe than
those for the WESTAF flights. The values of Mission I (Long Range Logistics),
Mission 11 (Short RanWc Logistics), and Mission IV (Aerial Delivery) data for
the EASTAF and WESTAF flights are about the same. A comparison of the
maneuver load factor exceedance curves in the C-130E data with those in the
C-130A and C-130D data (see Reference 5) indicates that the curves in the
corresponding missions are quite similar. Figure 5S presents a weighted
exceedance curve which is a composite of the maneuver and gust lead factors
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for all missions and bases. This figure indicates that the maneuver load fac-
tor data is more severe than the gust load factor data. Figures 56 through 59

show incremental gust load factor exceedance curves for each mission type
and base. It is apparent from these curves that the EASTAF flights in all
mission types incurred gust loads of greater severity than those encountered
in thL WESTAF flights. The gust loads in the C-130E missions are less severe
than those in the corresponding C-130A ani C-130B missions. The lesser
severity of the former was due to the C-130E aircraft flying at higher altitudes.
Similar curves for percent design limit load (PDLL) are given in Figures 60
through 64. The weighted composite PDLL curve in Figure 64 indicates that
the C-130E aircraft did not exceed the design limit load during the recorded
flights.

The distances in nautical miles required to reach or exceed given derived
gust velocity values are given for selected altitude ranges ir Figures 65 through
67. The Ude's encountered by the EASTAF flights were more severe than those
experienced in the WESTAF flights. Taken from Reference 4, the standard
gust spectrum in Figure 68 provides a basis of comparison for the C-130E gust
spectrum shown in Figures 65 through 67. The frequencies of Ude values as
a function of altitude with the nautical miles flown in each altitude range are
given in Tables 13 through 15.

Table 16 shows the equivalent maneuver load factors by aircraft serial
number. The in-flight hours recorded and the airframe hours logged during
the instrumentation period are also given for each aircraft.

Tables 17 through 24, 25 through 32, and 33 through 40 present, respectively,
for mission type and each base, tabulations of maneuver load factors versus
equivalent airspeed, equivalent maneuver load factors versus equivalent air-
speed, and incremental gust load factors versus equivalent airspeed.

Tables 41 through 67 and 72 through 97 prehent, respectively. for each
mission type and by gross weight and altitude breakdown, tabuLations of maneu-
ver load factors versus equivalent airspeed and incremental gust load factors
versus equivalent airspeed. Tables 68 through 71 present tabulations of
equivalent maneuver load factors versus equivalent airspeed by altitude for
each mission type.
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SECTION IV

CONCLUSIONS

1. Ncýe of the C-130E aircraft instrumented during this program recorded
any maneuvers or gusts whose load factors exceeded the 3. 0-g design
limit. The maximum and minimum load factors were 2.72 and -0.04 g
produced, respectively, by a maneuver and a gust.

2. TIv gust spectrum for all C. 130E data is less severe in each altitude
range than the standard gust spectrum taken from Reference 2. The
C-130E gust spectrum is bias-free for all valuec of Ude above 10 feet
ie- second at all airspeeds and above 5 feet per second at airspeeds of
150 knots and more.

3. The four missions arranged in the order of most to least severe exceed-
ance curves are as follows: Aerial Delivery, Training, Short Range
Logistics, and Long Range Logistics.

4. The maneuver load factors in the C-130E data equal the magnitude of
those in the C-130A and C-130B data (see Reference 5), but have a
slightly lower frequency.

5. For all C-130E load factor ranges, the maneuver load factors occurred
more frequently than the gust load factors. As indicated in Reference 5,
the converse exists in the C-130A and C-130B data for the load factors
of 1.6 and below. This reversal is ascribed to the C-130A and C-130B
aircraft having 50 percent of their flight time below 5000 feet, where
most gusts are encountered, and the C-130E's having only 20 percent
below this altitude.

SECTION V

RECOMMENDATIONS

Because of the large amount of gust data accumulated during the last six
years from this and other flight loads programs &ad the better homogeneity
of these data due to improved instrumentation and recording methods, these
data should be used to re-evaluate the gust spectrum defined in Reference Z.
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Table 5

Flight Time Spent in Simultaneous Ranges of Airspeed and
Altitude - EASTAF Mission I (Long Range Logistics)

PRESSURE EOUI*.ENT AIRSPEED-V (KNOTS) TOTAL
ALTITUDE -TOTA

(FET) BELOW 100 200 150 300 350 T,
T.O0 TO TO a (M;N.)

ISO 200 to0 300 350 ASOVE

0- 2,0 _ j k . . 40- q a 1_ 1 Q•_ 2
•,U00" S,.0 426-t 4 106&,2 254_7? 3s 2 (1. 0 1794- 7

5,000- 10,000 39,S I 6 1
)00 - 15 3. 1:60.I isz_6 . lo_ 2jQ_,40,
I•.-• 108-0 31496.7 -6 I.9 t L11 7 !•Z/.
... _• .- • • 14z.-7 izso ig637-s, 44,611-9 a

1485.7 154l601.3 59. 6.3J . _____92547.6J

Table 6

Flight Time Eent in Siimultv.;,jus Ra-nges of Airspeed and
Altitude - WESTAF Missioa I (Long Range Logistici)

Pft*SURI E * A.1 I90--Ve (INO1T TOTAL
ALTTuo- --.... - TIME

(FEIT) BELOW I M I ts0 300 350 TM
`100 ._' _III __ _i N150 -,-oo 210 !M. 30 ,v

0- 1.0001 7?0,1 711,_Q '.2,311 11,71 •. 1,:07

4)3A.9 &i1L. .±L . -1. -1,J ,$044 103W. 9 1457.4 .1. .
WS 433,01, 524,$ 1 5. 64L4 16S533. -S• _:O,• 2). 2 1844• 7,_ , -. . 1,31j660 S

7213 . 1,z s,

S11



Table 7

Flight Time Spent in Simultaneous Ranges of Airspeed and

Altitude - EASTAF Mission UI (Short Range Logistics)

PRESSURE EW'VILENT AIRSPEEDO-Ve (KNOTS) TOTAL
ALTITUDE 200 250 300 350 TIME

(FEET) BELOW TO TO TO TO & (MIN. I
150 200 250 300 350 ABOVE

0- 394 919.5

2,000- 5,000 67.7 2. O1 7 10.9 388Z. 0
5,000-10,000 49.7 1775.2 2•39.6 631.8 2321 4225.5

i 10,000- I5000 .. 5.0.Q. 1L71i4., 1339.4 133.5
15,000-20,002 85.2 234i.7 5347.5 314.3 1 L8092

20,000-25,000 85.2 __2. 6. 14132.2 _29.4 23Z77,.1
25,000-50,000 26,5 3423.0 2844.2 0.56

130.0008 ABOVE 1 952-6

TOTALTIME(MIN.) 2594.6 21518.8 27983.1 1750.0 40.7 1 53887.3
i ,,1 1

Table 8

Flight Time Spent in Simultaneous Ranges of Airspeed and
Altitude - WESTAF Mission II (Short Range Logistics)

PRESSURE EQUILENT AIRSPEED -Ve (KNOTS) TOTAL
ALTITUDE -

(FEET) BELOW ISO 200 250 300 380 TIME
TO TO TO TO ., (MIN.)

ISO 0 250 300 550 ABOVE
0- 2-000 21-.1--. 4RS.2 m917-m

2,000- 5,000 12A7 278.9 19q.L A _.0 566.92
5,000- 10,000 54.8 351-5 141.5_ 7.8 555.6
10,000- 15000- . 6 3 1 .3 1L68.4 LL.. _______

15000-20.000 7.9 61.0o 833L. 13.0 149S.8
20,000-25,000 11 ,2- 2521.7 1 625..7 2.1 -I__ _16.

25&00- 30,000 27.3 80. __,_ _____.__

TOTALTIME(MIN.) 443.2 5210.0 3423.2 47.4 9143.8
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Table 9

Flight Time Spent in Simultaneous Ranges of Air-
speed and Altitude - EASTAF Mission III (Training)

PRESSURE EQUITLEKT AIRSPEEO-Ve (KNOTS)
ALTITUDE E TOTAL

(FEET) BELOW 150 20 250 300 350 TIME(FE) EOW TO TO TO TO 41 (MIN.)150 200 250 300 350 ABOVE

0- 2=000 941. 61 170?7-6 J .17800.1
*2.000 - 5,000 zowj ~5,000 -10,000 A-)0 1 5iA30. 3 19_46-1 100.89 2-0 9§92-.3

008- 10,000 18241 854.4 111.2 0.1 1
IOOOo - 15.OOO 145.4 111.9 _ 3_41-9 175%.4
15,000-20j000 71.5 1420.6 912.i Y).0 2451.9

20,000-25,000 _46i.6 1376.3 1074.4 4.0 _01_.

25,000-30,000 5.4 114.3 43.2 Ica. -

[30.O000ABOVE 1.- 77.3,

[TOTALTIME(MIN. 11994.2 18496.6 6945.0 366.7 2.4 37804.8

Table 10

Flight Time Spent in Simultaneous Ranges of Air-
speed and Altitude - WESTAF Mission .II (Training)

PRESSURE EQUiALENT AIRSPEED -V4 ((NOTS) TOTAL
ALTITUDE 150 to00 250 300 350 TIME

(FEET) BEL TO TO TO TO a (MIN.)
,zoo 200 250 300 350 ABOVE

0- 2,000 5054.8 3326.8 10177,9 5*)4 9512- o
2.000- 5,000 2839.7 7559.2 3346.6 .7.6 1.9 13835.0
5,000-10,000 500.7 4180.7 1220.1 7Q.7 3.3 5983.4
10,000- 15P00_0 287.9 2041.9 184,4 36.0 3.9 427.A.I
15,000-20,000 84.2 811.0 10j•."_8 8.8 1.5 1971. 3

20,000-25,000 4Z. 5 1415. 1 1440.4 146.2 3045.0
25,000-30,000 10.0 1450.3 540• 0 _ _OO0._
30.OOG0ABOVE . O, 2: .0.LU6oLt

TOTALTIME(MItK) 8819.9 20894.8 10565.3 409.8 10.5 40700.4
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Table 11

Flight Time Spent in Simultaneous Ranges of Airspeed
and Altitude - EASTAF Mission IV (Aerial Delivery)

PRESSURE EQIkiLILENT AIRSPEED -Ve (KNOTS) TOTALALTITUDE1 0 0253 0
(FEET) BELOW ISO 200 300 TIME

FLO TO TO TO TO a (MIJ.)
150 200 250 300 350 ABOVE

0- 2,000 16 1.4t1Lo 7 __8. ____ 1659.8
2U000- 5,0 . 23.0 618.0 742.6 5.-6 .89.2
5,000- IO0000
101000- _15a0
15.000-20,00D--

125L00030.2000________ ______________2sIooo- - -- -o130OOOBABOVE

TOTALTIME(MIN.) 739.7 1079.8 1485.1 44.4 3349.0

Table 12

Flight Time Spent in Simultaneous Ranges of Airspeed
and Altitude - WESTAF Mission IV (Aerial Delivery)

PRESSURE EQUIA.LENT AIRSPEED -V* (KNOTS)
ALTITUDE TOTAL

(FEET) BELOW 10 200 250 300 350 TIME
TO TO TO TO S (MIN.)

15O 200 280 300 350 ABOVE

.2150L200 
250,j 300 35 TIME__ 

__ __

0- 2,000 999.7 9.1 1906. 3 79.1 3974.-3

2,000- 5,000 56.5 17. 2-325.31 ]3 0.18
5,000- 10,000_ 9,9 509.2 Z94,. 44.3 858. -

IO ,000- 15 ,000 2. 3 .. 8 6 30. 15.2 "71n•_ L
15,000-20,000 1.2 23.Z 115.8 2.6 L40.L -

20,000-25,000 _ _ 11.9 58.1 70.1
25,000-30,00 2.0 104.7 2.0 o10o.7

TOTALTIME(MIN.) 1611.7 3774.7 5032.6 319.2 0.1 10738.3
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Table 13

Derived Gust Velocity by Altitude - EASTAF

PRESSURE DERIVED GUST VELOCITY- Ud (FT/SEC) DISTANCE
ALTITUDE . FLOWN

-40-351-30 -25 -20 -IS -10 5 10 1 20 25 130 Z3D (NAUTICAL(FEET) TO TO TO TO TO TO TO TO TO TO TO TO 11 g1 V MILES)
-35 -30 -25 -20 -15 -1O --S o0 IS 20 25 30 31..,0

0-2,000 1 1 2 1 5 2 jI _ 4;09 4871 11,92H 42?1? 480 t8 h bZZl5.4
21000-5,000 1 1-,1J- 17 110 1233 1 148i545 i 37b 7 I 1 4 1 l 5 307., t,
5,000-10,0OO I I 4 j7 00 2I0 20 - -2&-.

10,000-15,000 1 1 1 10 57 640 t20 61 J0 3 ... 3112,1.0
15,000-20,000 1 1 1 8 73. 1235 13z4 10.4 93134. 2
20,000-25,000 z 4 33 172 2542 2661 141 9 6.9 336714.1
25,000-30,000 __ 1 1 11 60 1144 1054 54 R 7: 2 1_ I01i3.lI
30,0O &2ABOVE - ' jjj.'74 220 11 II 27971.0

TOTALS 1 4 is 60 520 521 55271 58532 6242 690I1 91 10 1 1 803435.4

Flight Time: 3126 Hours No. Of Flighis: 967

Table 14

Derived Gust Velocity by Altitude - WESTAF

PRESSURE DERIVED GUST VELOCITY- Ud (FT/SEC) DISTANCE
ALTITUDE , FLOWN

-40-351-30 -25- -IS -O 5 10 IS 20 25 30 35 (NAUTICAL(FEET) TO TO TO TO TO To TO TO TO TO TO TO TO TO MILES)
-35 -30D-25 -20 -is -10 -5 10 15 20 25 30 35 40

0-2,000 z 4 14 1307 16590 1731 1S20 101 8 1 45399.
2,000-5,000 1 9 S9 8511 11621 85 6Z 4 72 68429.7
5OOD-I0,000 4 36 517 561 43 6 2 35438.9

10,000-15,000 1 14 171 178 8 1 33495.1
15,000--OO - 9 6 783 1 5 - 0 1 53888.8
20,090-25,000 1 -9* 119 1761 18Z5 133 13 1 1 343853.9
25,000-30,000 1 2 49 570 60Z 51 6 1 128515.2
•DzO00 &ABOVE -1 -, 7604.8

TOTALS 2 15 164 2435 31493 33401 266, 209 212 3 1 l6i5.5s

Flight Time: 3191 Hours No. Of Flights: 713

Table 15

Derived CL.4 Velocity by Altitude -- • rpos4L•
for EASTAF and WESTAF

PRESSURE DERIVED GUST VELOCITY- (FT/SEC) DISTANCE
ALTITUOE _ ._ . _,0" FLOWN-4 0 ~ ~~~ ~ I5- 3 -2 5 - 2 0 -1 1 5 oto i s 3 0 l ( WA T IC AL. .

(FEET) TO TO TO TO TO TO TO TO TO TO TO TO TO TO MLS)
-351 - -- , 2 - 0 , -10 10 .9 ,1

17~~ ~ ~..LU. 75 4,476 64 13 9089161 6006.

0-T,000 F _I. 67 Hor A lT ol No. 01 107&14.6

10,000"15|000 t1 71 al 1 • • 798 b9_ t o 3 bso
I5.0O0-20.0O0 _.L 11 Ga 210 _.. IR I •z zo? 4!tz ? IT o
20,000-25,000 z 5 _AL 291 41301 4496 Z74 42 7 1 6$0567.9

ZO-30O,000 1 2 13 109 -LIU4 tish lOSl 1 31 1J8068.4
SD.DO •AOVE• z, z•5 zz z z I35S75..

TOTAt.S F -, : -4 17 7S 6 84 [7762 86764 91933 Sg9 0 11" . 106 1 1 162006n.

Total Flight Time: 611? Hours Total No. Of Flights: 1660
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Table 16
Equivalent Maneuver Load Factors by Aircraft

Serial Number - Composite for Ali Missions

Equivalent Maneuver Load Factor nze

~Amr..3 At 141 0 0 0. 2 0.4 0.6 0 7 0.5 0 9 1.1 1311 1* 1 4 1. IaZ0 1.4 1.5 Total llecord.,d A,,I.--

SQ to to o I to Wo to to io to 1.1 toto to to to and 1... 3k,
0,,,,tr 00 0 0 4 0 6 0 7 0 aI* 1. 1. 1 1 S 3. 6 3. a 0 1.4 1.6 Ab

61 -1i.,'3 7S 13 3 951 1016 1196 Nis I ?7 116 49 Is 3 4.04 110 4V 944 9

61-8170 I 46 290 IS07 1817 1894 785 J3BI !3 97 i6 9 3 7009 161 Ss 961.9

61-2.171 S SS 155 979 1100 1461 595 471 1le 43 40 3 5610 139.60 185 I

61-9171 1 26 156 1697 1*06 1770 5SI 37J M99 45 9 a 791 159.10 9J1.7

61-17014 34 270 3959 1604 1634 81 Z91 I33 1336 70 6 6,t 1416.15 1241.4

63-77a4 1 19 111 1668 3049 iS 1 1479 2313 414 315 35 3 1 1301 140.62 1177.4

62-:7:5 1 6 33 701 2661 V75S 2760 1241 70S 351 204 54 I s 1365' 35. 36 94S.6

16-3756 1 19 390 1377 1659 1257 S41 244 319 94 35 6 5164 131.99 1000.7

62-1707 31 114 714 1443 1457 3317 31S 343 149 84 7 1 6133 103.33 1499.6

63.7?77 3 S9 233 1461 1591 2111 9S7 463 353 197 65 4 5537 191.11 1043.1

62-1748 1 45 165 1726 2456 IS71 645 3i0 102 61 39 1 7112 130.36 1 09. 6

63-7785 1 64 343 l599 I804 1305 3171 603 345 190 74 6 9765 167. 1I I 14S.7

62-1789 25 lo1 1049 1610 1906 3093 I50 995 134 S7 3 4 1 748,! 141. 7 1190.8

61-1790 6 11 4S4 is9" 3466 J)79 *31A 505 359 14,. -9 13 a 13443 149.93 31141. 1

61-:791 54 335 2933 4541 4335 2160 9S4 401 130 91 $ 162i5 A48.3) 11633.

64-3794 7 854 44 1226 3966 937 319 *96 77 43 6 3 9015 55.34 tai.3

61-097 a I I as 9" 133 6S0 434 i46 S2 S? I 1 1670 E. 97 1054,4

62-1797 S 34 Z62 391 1063*05 II 6 44 310 4 61 4 )11 37 " 44 115.64 11". 4

61-1799 4 )51 7 3013 99 47 0 GJ 3.36 13 6 $IS 4 30 91 a 1 3 134 1 3.3 79 11414. 1

61.-105 4 60 403 69 1617 34 97 1 I56 75 6 410 A44 67 4 7080 10 ,5 I04 6
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S61-1159 ais I" 1(,6 l 11 T If 10 | 47 111 & a 4 1, of 1944 9

6,1-10401 l $5 11 slit*IS 1415 li78 Al~ 916 ISO1 a#1 I184•0 &6L. s I ". I

61.-i47 1 17 134 *t0" 1704 1430 611 4"947 7 ) 09 Oil) 111114% MO *390

61.i81411 1 %1 )0761 1 714 in llTO 612 4111 14 ION 1111 111 a I•? " I , &I¢ 14t4. 4

61-1649 " / 126 1606 we 11116 4"q &iJ1 M 1:01 41 1 ?$taa neo. 4P 4 1 W

61.-1$0 • 176 11141 4937 4733 4116 3t$0 3S3 19 1*i ? i 4 6 t9ell 3M0.14 3304.5
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Table 17

Maneuver Load Factors by Equivalent Airspeed
EASTAF Mi-qion I 1Lonu Range Logistics)

EQUIVALENT AIRSPEED - VE IKNOTS)
LOAC TOTAL

FACTOR LESS 150 200 250 300 350
Ni THAN TO TO TO TO AND NZ

150 20C 250 300 350 ABOVE
ABOVE 2.8
2.4 7O 2.8
2.0 TO 2.4 1 1
1.8 Tt( 2.0
1.6 TO 1.8 1 2 1 1 5
1.5 TL 1.6 2 1 3 6
1.4 TO 1.5 4 17 11 7 39
1.3 TU 1.4 40 1o0 53 20 221
1.2 TO 1.3 233 647 267 54 1 1202
1.1 TC 1.2 1723 4118 2254 177 1 8273

0.8 To 0.9 10P9 2018 1347 95 5349
0.7 TO 0.8 99 219 122 10 450
0.6 TO 0.7 13 28 19 3 63
0.4 To 0.6 3 13 5 21
0.2 Tu 0.4 1 1
0. TO 0.2
BELOW 0.
YIPE (I~IN) 1485.7 54601.2 35992.8 466.3 1.6 92547.7
o:AUT PILES 3979.3 250579.9 177078.0 2422.3 8.8 434168.2

No. Of Flights: Z70

Table 18

Maneuver Load Factors by Equivalent Airspeed
WESTAF Mission I (Long Range Logistics)

EQUIVALENT 41iSPEED - VE (KNOTS)
LOAC TOTAL
FACTOR LESS ISO 200 2SO 300 350

NZ THAN tO TO TO TO ANO NZ
I50 200 250 300 350 ABOVE

ABOVE 2.6
2.4 TO 2.8
2.0 10 2.4
1.8 To 2.0 2 1 3
1.4 to 1.8 1 3 4
I.S TC 1.6 1 S 4 12
1.4 T0 1.5 2 22 20 6 1 51
1.3 TG 1.4 20 112 VA IS 1 224
1.4 TO 1.3 204 IS* 311 S3 3 1173
1.1 te 1.2 141 4431 2446 176 16 M75O

0.0 TU 0.9 1044 299C 147 lt01 to 5631
0.7 to Oe. 97 )16 161 21 S950,. TO 0.? a Si ii 9 .4l

0., TO 0.6 1 11 13 3 30
0.7 le 0.4 2 1 3
0. to 0.2
SiLas 0.

IK 1, Ims 126N 63.9 1157.4 4183042 2553.1 21.9 1306536.
NIAUT "ILELS 3251.? 345393.C 219424.$ 14904.4 145.2 4102t39.

No. (0 Mlliht,: ISA
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Tab1': 19

Maneuver Load Factort by Equivalent Airspeed

EASTAF Mission H (Shodt Range Logistics)

EQUIVALENT AIRSPEED - VE (KNOTS)
LOAC TOTAL

FALTOR LESS I50 200 250 300 350
NZ THAN TO TO TO TO AND NZ

15C 2CO 250 300 350 ABOVE

AdCVE 2.8
2.4 TO 2.8
2.0 TO 2.4 1 1
1.8 TC 2.0 2 3 5
1.6 TC 1.8 1 13 9 2 25
1.5 TU 1.6 6 35 18 5 64
1.4 TO 1.5 18 89 66 10 183
1.3 TC 1.4 114 40C 188 47 749
1.2 TO 1.3 816 1552 873 134 3375
1.1 TO 1.2 4426 6041 3894 597 11 14969

0.8 TG 0.9 2802 4165 2431 293 6 9777
0.7 1T 0.8 327 669 319 31 1346
0.4 TO 0.7 36 13C 46 11 223
0.4 TO 0.6 5 23 21 1 50
0.2 TO 0.4 3 3
0. T 0 0.2
BELOw 0.
TIFPE (MIN) 2594.6 21518.8 27983.1 1750.0 40.7 53887.1
NAUT MILES 6258.3 90233.2 135664.8 8739.7 230.6 241126.6

No. Of Flight.: 450

Table 20

Maneuver Load Factors by Equivalent Airspeed
WESTAF U I (Short Range Logistics)

EQUIVALENT AIRSPEED - VE (KNOTS)
LU5C TOTAL

FACTOR LESS 150 200 250 300 350
-Ni THAN TO TO TO TO AND NZ

150 200 250 300 350 ABOVE
ABOVE 2.S
2.4 TO 2.8
2.0 TC 2.4
I.8 TO 2.0
1.6 To 1.8 1 1 2
1.5 TO 1.6 3 6 9
1.4 TO 1.5 17 12 1 30
1.3 TL 1.' .19 65 39 2 125
1.2 TO 1.3 118ib .Z12 5 604
1.1 TO 1.2 799 1396 1579 32 3796

0.8 TC 0.9 492 88e 1048 13 2441
0.7 TO 0. 67 126 103 2 298
0.6 TO 0.7 5 23 13 41
0.4 TO 0.6 1 2 3
0.2 TO 0.4 1 1
0. TC 0.2
BELOw 0.
TIME (MIN) 443.2 5230.C 3423.2? 41.4 9143.?
NAUT MILES 1126.8 22C91.C 15550.2 228.8 38"96.8

No. Of Flights: 76
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Table 21

Maneuver Load Factors by Equivalent Airspeed
EASTAF Mission I11 (Training)

EQUIVALENT AIKSPEED - VE IKNOTS)
LOPC TOTAL

FACTOR LESS 150 200 250 300 350
NZ THAN TO TO TO TO AND NZ

10 200 250 300 350 ABOVE
ABUVL 2.8
2.4 70 2.8 1 3 1 5
2.0 TU 2.4 1 15 13 4 33
1.8 To 2.0 1 24 21 5 51
1.6 TL 1.8 16 109 63 8 2 198
1.5 TU 1.6 67 19C 92 15 2 366
1.4 TO 1.5 366 559 196 26 1147
1.3 T1 1.4 1565 2220 553 54 3 4395
1.2 TU 1.3 6471 756e 1580 117 4 15738
1.1 TO 1.2 21555 21169 5236 297 3 4R260

0.F TO 0.9 15500 14794 3589 183 2 34068
0.7 TU 0.8 2665 3047 798 49 2 6556
0.6 TO 0.7 440 627 245 23 2 1337
0.4 TO 0.6 62 161 84 9 1 317
0.2 1O 0.4 3 12 10 2 1 28
0. TO 0.2 1 1
BELOW 0.
TIME (MIN) 11994.2 18496.6 6945.0 366.7 2.4 31804.8
NAUT MILES 28261.9 58526.3 28867.1 1734.2 1Z.4 117401.9

No. Of FlighLt: Zl0

Table Z2

Maneuver Load Factors by Equivalent Airspeed
WESTAF Mission III (Training)

EQUIVALENT AIRSPEED - VE IKNOtS)
LOAU TOTAL

FACTOR LESS 150 200 250 300 3SO
NZ THAN TO TO TO TO AND NZ

150 200 250 300 3SO ABOVE
ABOVE 2.6
2.4 TO 2.8 1
2.0 TO 2.4 3 3 6
1.8 TC 2.0 it a 2 21
1.6 TO 1*8 1 73 S3 2 129
1.S TO 1.6 15 14C 5s 11 224
1.4 TV 1.5 96 32? 122 25 a S73
1.3 TC 1.4 662 131% 39? 105 1 2460
1.2 Tn 1.1 3416 S3SS 1676 243 ? 1049?
1.1 TO 1.2 S404 21S59q 9341 533 21 4?7S2

0.6 TO 0.9 11199 IS36? 6227 367 9 33209
0.7 TO 0.3 133? 209S ?so 172 1 4405
0.6 TO 0.7 168 359 154 ?I I 793
0.4 TO 0.4 23 6C $4 35 172
0.2 TO 0.4 3 2 3 4
0. TO 0.2 1 1
BELOW O.
TIME IPIN 641969 20194.0 10s54. 409.6 10.5 *#0 0.4
NAUT MILES 204?8a6 1O601.T 44s0lo 2105.1 0.-5 131?4.0

No. OI FlIsIs: a 1I
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Table 23

Maneuver Load Factors by Equivalent Airspeed

EASTAF Mission IV (Aerial Delivery)

EQUIVALENT AIRSPEED - VE (KNOTSI
LOAD TOTAL

FACTOR LESS 150 200 250 300 350
NZ THAN TO TO TO TO AND 41

10 2CO 250 3GO 350 ABOVE
AtWOVE 2.8

2.4 TO 2.9
2.0 To 2.4 1 1
1.8 TO 2.0 1 3 4
1.6 TO 1.8 1 11 4 16
1.5 TO 1.6 4 13 7 1 2S
1.4 TO 1.5 9 3C 35 3 77
1L3 TO 1.4 57 123 171 7 358
1.2 To 1.3 286 656 682 13 1639
1.1 TO 1.2 1367 2406 2071 31 5873

0.8 TC 0.9 941 1729 1311 12 3993
0.7 TO 0.8 150 414 391 2 957
0.6 TO 0.7 16 64 98 178
0.4 TO 0.6 4 IC 35 49
0.2 TO 0.4
0. TO 0.2
BELObW 0.
TIME (MIN) 739.7 1C79.m 1485.1 44.4 3349.0
NAUT MILES 1676.3 3397.7 5570.7 193.7 t0638.4

No. Of Flights: 37

Table 24

Maneuver Load Factors by Equivalent Airspeed
WESTAF Mission IV (Aerial Delivery)

ECUIVALENT AIRSPEED - VE (KNOTS)
LOAD TOTAL

FACTOR LESS 1SO z00 250 300 350
NZ THAN TO TO To TO ADO "I

150 200 250 300 350 ABOVE
ABOVE 2.a
2.4 TO 2.6
2.0 TO 2.4 1 1
1.8 To 2.0 4
1.6 TU 1.68 1 2? 21 SS
1.5 TO 1.6 3 44 49 1 1?
1.4 fu 1.5 12 03 135 3 233
1,3 TO 1.4 123 321 543 29 1,01
1.2 TO 1.3 710 1392 2149 103 4354
1.1 TO 1.2 3223 5$29 7124 329 1 1$470

0.8 To 0•9 2230 39)9 4862 395 1 1142?
0.7 TO 0.6 394 775 1)39 76 2434
0.6 0 0.7 5 1?& 416 1i 610
0.4 TO 0.6 8 41 137 4 190
0.2 TO *.04 10 10
0. TO 0.2

TIRE I(014) 1411*. 3?77.? S032-4 319.2 0.1 10136.2
"NAUT RILtS 3706.4 12233.9 19306-4 1462.9 0.? 3i19L1

No. Of FJ47hts: 71
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F'qu!,-1,tnt Mn .. erLa atr r

Airspeed -- EASTAY Mssion I n hdn,' :A•Intv S

,tUIVAUIAN AIRSPE[D - 1E IKOTS)

LPAC TOTAL
F ACI("A LESS 150 200 250 300 )SO

%I E TA" T 9 TO TC 10 aIO 'stE

150 2CO 250 300 350 ASOV(

AMVYE 2.b I 1

2.4 7 Z.•
2.0 TO 2.4 2 1 3
1 .e IG 2.0 3 34 7 6 so

1.6 TC 1.8 124 426 125 24 .99

1.5 TC 1.6 29S 1-56 390 38 1782

1.4 TO 1.5 364 1583 919 32 2998

1.3 TU 1.4 31' 1V,51 1325 A0 1 3629

1.2 TC 1.3 789 28Se 12P.4 93 SnJ5

1.1 TO 1.2 iC,C4 324k 1639 119 1 6091

0.8 TO 0.9 623 743 497 56 1909
0.7 TC 0.8 149 152 104 12 41?

0.6 T3 0.7 24 22 is 2 61,

0.4 ItL 0.6 9 1 10
0.2 TL 0.4
0. TC 0.2

ý EL'J, 0.
TV I" (WIN) 1495.7 546Cl..2 35912.5 466.3 1.6 9254i.7
rNAUT PILES 3979.3 250579.9 171078.0 2442.3 8.8 434068.2

No. Of Flights: Z70

Table Z6

Equivalent Maneuver Load Factors by Equivalent

Airspeed - WESTAF Mission I (Long Range Logistics)

-1V:•L[%l &WSPEEC .- VE (KOTS) TOTAL

.15 200 25O 300 350"T TO TC TO AN'D %ILE

N 25. 300 ISO &SUV[

TL 2.*9

2 . 2.'ý 1 36

. ?- 1.- 364 121 34 3 606

1.• T 1.6 . C? IC 1$ 50s 46 1 192*

1. ,; 1.5 ,tl 114-! 13•41 5C 2 3)S?
!. I 1l ' 11;? 124.? 26 M39

i, t :'. 1.3 4?5 15;1 14li4 611 3 452

i4 t. .4)L83i 46 6 ij 56 S 206f
~. ~ .a ?cT 3? 23 26 193

:.• T,, 3.7 36 5; 31 4 1)0~~~1 .1 1, .,i 1t10
.4 , O.. 1 12 1? 30

so. 01. Fh.2

I 1"-1. t-l1l I 'A)4 817.6• '80.? 355.1 28.9q 1 )013. 4

No. f IFI,8 hm=: 352
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Table 27

Equivalent Maneuver Load Factors by Equivalent
Airspeed - EASTAF Mission 1I (Short Range Logistics)

EtUIV6LENT AIRSPEED - VE (KNOTS)
L 0 AC TOTAL

FACTOR LESS IS0 200 250 300 350
NZE THAN TO TO TO TO AND NEE

15n 200 250 300 350 ABOVE
ABOVE 2.8
2.4 TL 2.8
2.0 TL 2.4 1 1
1.• TO 2.0 1 6 5 1 13
1.6 TO 1.8 14 99 50 13 176
1.5 TL 1.6 64 235 109 19 427
1.4 TO 1.5 237 816 352 56 1461
1.3 TO 1.4 bet 1969 980 186 4 3820
1.2 TO 1.3 1646 333e 2005 245 4 7238
1.1 TC 1.2 3025 4302 3270 447 3 11047

O.ft TC 0.9 2149 2202 1687 220 a 6266
0.7 TO O.f 652 776 445 58 1 1932
0.6 TC 0.7 77 155 81 9 330
0.4 TC 0.6 9 3C 21 4 64
0.2 TO 0.4 2 2
0. TO 0.2
BELOW 0.
TIM'E (MIN) 25q4.6 21518.8 27983.1 1750.0 40.7 53887.1
rNAUT MILES 6258.3 90233.2 135664.8 8739.7 230.4 241126.6

No. Of Flights: 450

Table 28

Equivalent Maneuver Load Factors by Equivalent
Airspeed - WESTAF Mission IT (Short Range Logistics)

EGUIVALENT AIRSPEED - VE (KNOTS)
LOAC TOTAL

FACTOR LESS ISO 200 250 300 350
41EC THAN TO TO TO TO AND NEE

150 200 2SO 300 350 ABOVE
ABOVE 2.8
2.4 TC 2.8
2.0 TO 2.4 1 1
1.8 TO 2.0 1 3 4
1.6 TC 1.8 9 22 13 44
1.5 TO 1.6 37 61 26 2 126
1.4 TC 1.5 s8 235 175 3 501
1.3 TU 1.4 221 496 667 9 1391
1.? TO 1.3 436 736 662 27 1to1
l.l TO 1.2 485 860 1113 16 2442

0.8 To 0.9 256 545 699 10 1510
0.7 TO 0.8 83 151 112 2 348
0.6 TO 0.7 11 24 12 1 48
0.4 WU 0.6 1 2 2 5
0.2 10 0.4 1 1
DO TGi 0*2

TIE 10IN4 445.2 5230.C 3423.8 47.4 9143.?OAUT RILES 1126.6 22C91,0 15550.2 226,11 306064
No. 01 Flights: 76
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Table 29

Equivalent Maneuver Load Factors by Equivalent
Airspeed - EASTAr Mission Ill (Training)

EQUIVALE41 AMSPEE0 - VE MKOTS)
LOAD TOTML

FACTOR LESS ISO 200 250 300 350
NZE THAN TO TO TO TO AND NZE

150 200 250 300 350 ABOVE
A8OVE ?.8
2.4 TC Z.8 1 1
2.C TO 2.4 -S 3 16
1.8 70 2.0 1 18 12 5 36
1.6 TO 1.8 4 41 44 9 98
1.5 TO 1.6 17 84 63 13 2 179
1.4 TO 1.5 55 263 ISO 31 1 500
1.3 TO 1.4 367 863 370 48 1 1649
1.2 TO 1.3 1630 2917 832 71 3 5453
1.1 TO 1.2 7606 9$87 2507 IS2 2 19964

0.8 TC 0.9 12271 13084 3149 156 1 28661
0.7 TO 0.8 12461 10525 ?3'9 71 2 25498
0.6 TC 0.7 2289 2373 614 28 2 5306
0.4 TO 0.6 315 46C .72 17 1 965
0.2 TO 0.4 6 1-, 12 2 36
0. TO 0.2 1
HCLOW 0.

TIVE (fAIN) 11994.2 184q6.6 6"45.0 366.7 2.4 37804.4
NAUT MILES 28261.1 58526.3 28867.1 1734.2 12.4 117401.9

No. Of Flights: 210

Table 30

Equivalent Maneuver Load Factors by Equivalent
Airspeed - WESTAF Mission III (Training)

ECUIVALENT AIRSPEED - VE (KNUTS)

LUAC TOTAL
rACTVR LESS 50 200 250 300 350
NZE THAN TM TO TO TO AND NZE

ISO 200 250 3CO 350 ABOVE
AbOVE 2.8
2.4 TC 2.8
2.0 TO Z.4 1 1
1.P TO 2.0 6 4 10
1.6 TO 1.8 1 42 Z? 4 71v
1.5 TO 1.6 5 101 63 5 174

1*4 TO 1.5 31 243 122 19 1 416
1.3 TU 1.4 178 8OC 370 86 1 1435
1.2 TO 1.3 112d 261. t199 356 4 5303
1.1 TO 1,2 4711 8657 3767 387 14 17536

0. TI 0,1 11268 173q5 6009 352 t0 31594
0.7 IC 0.8 9073 1015 4250 253 3 23132
0.6 TO 0.7 1324 1509 477 lo0 1 3412
0.4 TO 0.) 126 223 123 51 523
0.2 TO 0.4 2 1 6 4 19

0. T!I r.2 1 1
OkLOW 0.
TIME 10!1 3619.9 20694.8 10565.3 409.8 10.5 40100,4
NAUT PILES 20798.6 70601.6 44501.0 *105.1 6t.9 W38074,0

No. Of Frights: 113
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Table 31

Equivalent Maneuver Load Factors by Equivalent
Airspeed - EASTAF Mission IV (Aerial Delivery)

EQUIVALENT AIRSPEED - VE (KNOTSI
LOAD TOTAL

FACTOR LESS 150 200 250 300 350
NZE THAN TO TO TO TO AND NZE

150 2On 250 300 3SO ABOVE
ABOVE 2.8
2.4 TO 2.8
2.0 TC 2r4 1 1
1.8 TO 2.0 2 2
1.6 TO 1.8 6 3 9
1.STU 1.6 1 22 21 1 45
1.4 TO 1.5 20 91 78 5 194
1.3 TO 1.4 70 343 337 10 ?60
1.2 TO 1.3 338 1123 669 8 2138
1.1 TO 1.2 859 1460 1352 24 3695

0.8 TO 0.9 898 1260 1086 7 3251
0.7 TO 0.8 322 535 563 4 1424
0.6 TO 0.7 32 77 132 241
0.4 TO 0.6 4 11 36 51
0.2 TO 0.4 1 1 2
O0 TO 0.2
BELOW 0.
TIME (MIN) 739.1 IC79,8 1485.1 44.4 334),0
NAUT MILES 1676.3 3377.7 5570-7 193.7 1083104

No. Of Flights: 37

Table 32

Equivalent Maneuver Load Factors b) EquivIalelt

Airspeed - WESTAF Mission IV .(Ae-•al De!ivecy'

EQUIVALENT AIRSPEEO - VE (KNOTSb
LOAD TomL

FACTOR LESS 150 200 CiO 30u 350
NZE THAN TO TO TO TO AND NiE

ISO 20o 250 310 350 ABOVE
ABOVE 2o8
2.4 TO 2.8
2.0 TO 2.4
1.8 TO 2.0 3 3 4 10
1.6 TO 1.8 13 32 10 55
1.5 TO 1.6 27 45 28 1 101
1.4 TO 1.1 6? 133 69 1 SOS
1.3 TO 1.4 13# 363 35? 24 096
1.2 TO 1.3 590 1443 1326 84 1443
1.1 TO 1.2 1685 2713 3966 381 1 8646

0.8 TO 0.9 1411 3368 4290 37? 1 t907
0.7 TO 0.6 1280 2196 3093 175 6746
0.6 TO 0.1 103 492 646 29 140
0.4 To u.6 36 122 296 9 44
Got TO 0.4 1 13 14
O To 0.2
aiL0wi 0,
TINE IMINI 1611.0 3174.? 5032.6 319.2 0.1 1D?) .8
NAUT NILCS 370646 12336.9 19306.4 146419 0.? 96Ot1:1

No. Of Flights: 72
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Table 33

Incremental Gust Load Factors by Equivalent Airspeed
EASTAF Mission I (Long Range Logistics)

EQUIVALENT AIRSPEED - VE IKNOTS)
LOAD TOTAL

FACTOR LESS 150 200 250 300 350
DELTA NZ THAN TO TO TO TO AND DELTA NZ

150 200 250 300 350 ABOVE
ABOVE 1.8
1.4 TO 1.8
1.0 TU 1.4
0.8 TO 1.0
0.6 TO 0.8 1 -3 4
0.5 TO 0•6 3 6 1 10
0.4 TO 0*5 3 18 34 3 Se
0.1 TO 0.4 18 69 112 13 2 214
0;2 TO 0,3 139' 641 767, 23 4 1574
0.1 TO 0.2 1130 7144 6W). i59 12 L54 28

-0.2 To -0.1 1006 7123 6338 134 4 14605
-0.3 TO -0.2 106 574 683 16 1379
-0.4 TO -0.3 10 90 104 7 211
-0.6 TO -0.4 4 22 42 1 69
-0.8 TO -0.6 1 1 2
-1.0 TC -0.8

BELOW -t.O
TIME IMIN) 1485.? 54601.2 35992.8 466.3 1.6 92547,7
NAUT MILES 3979,3.250579. 17Te?8O0 2422.3 s6, 43406862

No. Of Flights: 270

Table 34

Incremental Gust Load Factors by Equivalent Airspeed
WESTAF Mission I (Long Range Logistics)

EQUIVALENI AIRSPEED - VE IKNOTSI
LCAD TQTAL

FACTOR LESS 150 200 250 300 350
DELTA NZ THAN TO TO TO TO AND DELTA NZ

150 20C 250 300 350 ABOVE
ABOVE 1.8
1.4 TU 1.8
1.0 TO 1.4
0.8 to 1.0
0.6 TO 0.6 3 2 5
0.5 rU 0.6 3 6 1 10
0.4 ro 0.5 1 22 10 1 1 35
0.3 TO 0.4 10 119 68 10 22?
0.2 TO 0,3 67 019 545 40 2 1355
0.1 TU 02 821 6222 4590 1S6 10 11605

-0.2 to -0.1 694 5932 3995 156 10 10187
-0.3 tO -0.2 41 535 394 33 4 1013
-0.4 TO -0.3 9 92 73 9 - 1 164
-0.6 TO -0.4 1 21 13 3?
-0.8 TJ -0.6 1 1 2
-ion rO -0.8
BELOWi -1,0
TIME IMINI 1283.9 $1151,6 45030.2 2593.1 20.9 106530,
NAUT MILES 3251,7 365393.0 219424.5 14504.6 16502 60211.06

No. Of Flights: 342
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I
Table 35

Incremental Gust Load Factors by Equivalent Airspeed
EASTAF Mission II (Short Range Logistics)

EQUIVALENT AIRSPEED - VE (KNOTS1
LOAD TOTAL

FACTOR LESS 150 200 250 300 350
OELTA NZ THAN to TO TO TO AND DELTA NZ

150 200 250 300 350 ABOVE
ABOVE 1.8
1.4 TO 1.8
1.0 TO 1.4
0.8 TO 1.0 2 2
0.6 TO 0.8 7 14 5 26
0.5 TO 0.6 3 IC 41 7 61
0.4 11 0.5 4 50 127 28 209
0.3 TO 0.4 49 226 505 77 85?
0.2 TO 0.3 422 1192 1747 305 6 3672
0.1 TO 0.2 3036 6956 9778 1436 41 21247

-0.2 TO -0.1 272T 6402 9107 1311 42 19589
-0.3 TO -0.2 316 991 1675 258 2 3242
-0.4 TO -0.3 46 203 381 59 689
-0.6 TO -0.4 5 70 142 25 242
-0.8 TO -O.6 a 13 2 23
-1.0 T-O.8 3 2 1 6

u0I.Uw -1.0 1 1
TIME (MIN) 2594.6 21518.8 27983.1 1750.0 40.7 53687.1
NAUT MILES 6258.3 90233.2 135664.8 8739.7 230.6 241126,6

No. Of Flights: 450

Table 36

Incremental Gust Load Factors by Equivalent Airspeed
WESTAF Mission I (Short Range Logistics)

EQUIVALENT AIRSPEED - VE (KNOTS)
LIOAPf TOTAL

rACrOR LESS 150 200 250 300 350
CI:LTA NZ THAN to TO TO tO AND DELTA NZ

150 200 250 300 350 ABOVE
AUUVE 1.t3
1.4 TO 1.6
1.0 To) 1.',
0.8 TO 1.0 1 1
0.6 TO 0.6
0.5 TO 0.1, 3 1 4
0.4 TO 0.5 5 3 8
0.3 (u. 0.A 5 30 28 63
0.2 TO 0.3 28 174 190 392
0.1 TO O0. 321 1312 1625 14 j212

-0.2 TO -0.1 299 1209 1581 7 3096
-0.3 T; -0.:; 25 143 171 1 340
-0.4 TO -(. 1 39 26 66
-0.6 rO -(0.4 0 6 12
-0.8 TU -O.t.
-1.0 to -O.'s

BELOW -1.0
TIME IMIN) 443.2 5210.0 3423.2 47.4 9143.1
NAUT MILk%. 1126.8 2209100 15550.2 I220.

No. Of rlghts: 76
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Table 37

Incremental Gust Load Factors by Equivalent Airspeed
EASTAF Mission III (Training)

EQUIVALENT AIRSPEED - VE (KhOTSI
LOAr TOTAL

FACTOR LESS 150 200 250 300 350
UELTA N4Z THAN TO TO TO TO AND DELTA NZ

150 200 250 300 350 ABOVE
Afir)VE 1.8
1.4 TC 1.8
1.0 TO 1.4
0.8 TO 1.0 1 1
0.6 T7 0.8 2 12 8 3 25
0.5 TO 0.6 25 3P 38 6 2 109
0.4 TO 0.5 88 195 180 21 1 485
0.73 TC 0.4 553 1021 678 '1 4 2327
0.7 TO 0.3 3465 5026 2757 204 t0 11462
0.1 TO 0.2 20070 23829 10708 583 21 55211

-0.2 TO -0.1 20525 24201 10560 565 19 55870
-0.3 TO -0.2 3087 4431 2486 159 10 10173
-0.4. TO -0.3 427 861 580 60 2 1930
-0.6 TO -0.4 61 156 18t 28 1 434
-0. 0 TC -0.6 2 5 15 2 1 25
-1.0 TO -0.8 2 1 3
BELOW -1.0
TIME IMIN) 11994.2 18496.6 6945.0 366.7 2.4 37804.8
NAUT fILES 28261.9 50526.3 28867.1 1734.2 12.4 117401.9

No. Of Flighte: 210

Table 38

Incremental Gust Load Factors by Equivalent Airspeed
WESTAF Mission II (Training)

LOAC EQUIVALENT AIRSPEED - VE IKNOTSI
FAC T~t~TOTAL

FACLTOR LESS 150 200 250 300 350

UELT, .41 THAN TO TO To to AND DELTA NZ

A00V E 150 200 250 300 350 A8UVP

1.4 TO 1.8
1.0 TO 1.4
0.,6 TC 1.0
0.6 TU 0.8 8 2 10
0.5 TO 0.6 15 14 1 30
0.4 tJ 0.S 6 44 5I 3 111
0.3 T: 0.4 81 306 277 22 692
0.2 TC 0.3 911 1911 112 9S 1 4430
0.1 TO 0.2 4289 11201 1896 501 7 21096

-0.2 TC -0.1 8Ot1 11483 ?$To 412 12 2T469

-0.3 TC -0.2 831 1753 1400 so 4012
-0.4 TO -0.3 91 245 246 10 $92
-0.6 TO -0.4 11 44 70 1 126
-008 TO -0.6 1 1 1 3
-1.0 TO -0.8 1 !

rtELOw• -1.0
TIME IVI.4) 8819.9 2081968 10565.3 409.6 10.5 40100.4
'AIJT MILES o0791.e 10601.6 44503.0 2105.1 615s 111014.0

No. Of1lilghts: 213
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Table 39

Incremental Gust Load Factors by Equivalent Airspeed
EASTAF Mission IV (Aerial Delivery)

EQUIVALENT AIRSPEEO - YE IKNUTS!
LOAC TOTAL

FACTOR LESS 150 200 250 300 350
OELTA NZ THAN TO TO TO TO ANO DELTA NZ

A150 200 250 300 350 ABOVE
ABOVE 1.8

1.4 TO 1.8
iO TO 1.4
0.8 TO 1.0
0.6 TO 0.8 1 5 6
0.5 TO 0.6 3 20 1 24
0.4 TO 0.5 2 24 82 10 118
0.3 TO 0.4 15 94 346 53 So0

0.2 TC 0.3 9g 550 1681 143 2472
0.1 TO 0.2 927 2601 5692 425 9645

-0.2 TO -0.1 956 2623 5603 469 9671
-0.3 TL -0.2 Ins 499 1447 128 2179

-0.4 TU -0.1 2 82 295 37 416
-0.6 TO -0.4 21 a5 17 123
-0.R TU -0.6 1 1

-1.0 TU -0.8 1 1
BELOW -1.0
TIME IMIN) 739.7 1079.8 1485.1 44.4 3349.0

NAUT MILES 1676.3 3397.7 5570.7 193.7 10836.4
No. Of Flights: 37

Table 4J

Incremental Gust Load Factors by Equivalent Airspeed
WESTAF Mission IV (Aerial Delivery)

EQUIVALENT AIRSPEED - WE (KNOTS1
L*o1 TOTAL

rACTOR LESS 150 700 250 300 350

DELTA NZ THAN TO TO TO TO AND DELTA Ni
ISO 200 240 300 350 ABOVE

AUOVk 1.1
1.4 TC 1.0
1.0 TU. 1.4
0,6 TO 1.0
0.6 TO U.H 1 11 1 13
0.5 TO 0.6 1 10 %9 To
0.4 O 0O5S 2 31 236 10 2179
0.1 To 0.4 14 192 1164 30 1160
0.? To 0,3 179 909 4668 125 se1l
0.1 TC 0.2 1446 4215 17107 647 2341S

-0.2 TO -0.1 1616 4091 17286 $89 23462
-0.1 TO -0.2 14) 064 43?? 100 5464
-0.4 TO -0.3 21 176 1064 it list
-0.6 TO -0.4 4 SC 199 It 364
-0.8 TO -0.6 1 11 i 1s
-1.0 to -0.1 1 1

BCLOW -1.0
TIME I"IN) 1611.7 37T4.1 $038.6 31962 0.1 16130-0
NAUt MILLS 3706.6 12336.9 19306.4 1462.9 01 0"111,11

a5 5ite, n

.... ...



Table 41
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission I (Long Range Logistics)
Gross Weight Range: 85, 000 to 95, 000 lb.

01101000- C tot"U ilUSO 1.04901 To3li0 $.s f.elt% 33
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0.2 to 4.4 0.2 in .
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"o1w V. 11140101 0.
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0 0 .0. 111S 0.0
0010 0. 01* 6.
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0111180 -000 2114 0 00'.0 Ml0 04191t000 - 841.400 t0 80.04 tell

309 0004 00 4 0 030 20:5 4 30 00

1.4 1 t.4 8.0 6.
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9. t 00.0 0.0 to4.0
"001* 0. OWN* 0.
14 foist 0.6 400.0 40.3 1611 30011,311.314. 1101 oa 194&. 4

:w"? 031o0 00.4 am9. 11160 300.3 0081 s 4110 0 .4 11014., 0Rh4 300.9

140 "No4 IRS 1040004oa o
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Table 42
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission I (Long Range Logistics)
Gross Weight Range: 95, 000 to 105, 000 lb.

DtlIIUm - 0 10 2,000 FElET ALTITlr - 2.00C 10 1.000 flit

IOIIVALEIN AIESPi0 - If •iLlOS) IOUIVALINT AIiSPII0 - VE IKNIIS1L0401 LTA t TOTAL
'iL |0M Less ISO too 2 no AIR FACTO LESS I" a" is. SEE am1 THAN 'a to To To m "I of 1040 to TO to to AN oi

II, A, I.I ,0 11

100 300 ,4III £000.

II a 1eTo ~

II 1 :0 1..10 TO .

law Togm 1 .4 93.1 TO9. 100110 I .il5. 1. 5. 3

S? iS. 9 . 1.. 1 I, l .4.10
1, 10 II.104 ito*tI 1 .1 10 4

l I 1.4 101 6 4 it1:,' T 10 :4 I) I is, I a1 I* 1 .9 2* 4 It )1 a IS

1.11T0 L.2 S46 111 1 366)0 1.1 Lo . lie 30 0 266 is 310

0,I 1.0 1o I I1 - 0 .I 0 10 114 so 2 sit

NOw 0..: at:i i3

1.4 16 N.6 3.4 t, .0*

5.0~~~ 10 5950t .
5.1 10 5.6 ! 5.0 10 S.C

t. o 1 .e a.1 ; .a
1.4 10 5.5 1.4 10 • •
O,. 10 S.4 S*1 1.10 3.4a

e. To 0.2 O. a 0 . ,a

Time0 3.5 SI fis 2*I n4,3 110 5.I5l 140.6 211.6 S.& 1 U .I
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0. 1 I thi 1 6 1 10 - II U*"1 0*l10 10 10 1 U

l:: To 84 0.4 To .
.46 10 .4 O.0 10 0.4

% t :1 5.9 3. 10 4.2

"3L. 0 .
K. L0 4.

III lot I 1 1:.7 8U.& a 343. iIlllg l %1.I ISMNt Iil us /il I WIS. • 1•III•IT. XIl It~ itlh llw• I'Al. j
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Table 43
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission I (long Range Logistics)
Gross Weight Range: 105, 000 to 115, 000 lb.

013 314190 a TO 2.00 II? ALTITUDE- 8.66C T0 -. 030 fill

103J390100? WPM99 - VI£01 3 -ohat 10413011tt £3019030 If 36001
FOCIOO LOSS I0 so 020 I1e 1100 SS PAT LESS lie So See I"

N0* 360 t0 To T o7N II Tm t 0 10 4" "1

£6010 8.0 1 a0044410m 8.0 s 0 sa i. JV

2:. '. to 6 *4:a. to 8.::
1.0 tO I. N. t0 8.0
9.600 to 1:6 T.0 tO .01
1:., '10 113 It 1 a 1.4 TO a.S I a
1..tI. TO 1 a 1.13. a a lo
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Table 44
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission I (Long Range Logistics)
Gross Weight Range: 115,000 to 125., 000 lb.
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Table -45
Maneuver Load Factors byv Equivalent Airspeedi an6 Ah'i'ud6e

Mission I (Long Range Logistics)
Gross Weight Range: 1215.000 to 1335,009 lb.
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I
Table 46

Mane-u.ver Load Factors by Equivalent Airspeed and Altitude
Missi•cn I (Long Range Logistics)

G,'oss Weight Range: 135, 000 lb. and Above
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Table 47
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission II (Short Range Logistics)
Gross Weight Range: Below 85, 000 lb.
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3.11 1TO 3.8 3 1.3T 1.
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Table 48
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission Il (Short Range Logistics)

Gross Weight Range: 85, 000 to 95, 000 lb.I
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&C TOM LISS 310 500 510 n00 .00 Ph~tOl Late 1S0 R0o ISO 000 BIC

'"1 10l. I 10 AO to Age0 'SI "1S h0h4 To to to to AM .1

is. too ine 0.4 ISO js. IeCo SO to to

5.0 to .4 501 .
1.6 to 5.0 1.*0 .
1.4 10 1.1 5 1.1 T .O No I I

.40 .13 05 1.3 To 3.0 1 1 1
1.310~~~~1: .4 0 C 3I .10 1. 0 51

N'."00'113 1, 16, .1 3 1.510O1.3 3 Ic 4 3
1.1 to 3.5 Its 14 1 I18 1. to 1.2 1? 43 IS 13.!oe

0.0 . 05 0 45 0.10 TO0.9 IT 40 Is 1 9"0.a1 0.6 as* 0.11To 0.8 a 4 13
0.4 10 0.?0 0.41TO 0.9 31 10
0.5 to 0.4 0.100.
0. to 0.2 0.2 10: 0z.
Sake. 0. U00106 0.

ieeCii 9.14. . . 43.1 viol IN10CC 14.1 11.6 44.0 10.1 0.? 144.1
12N,613 £0.8 339.1 38. !4.3 %40. %Cc? 63301 14.4 50.91 090.40 4904 3.0 401.4

A& 11UCO - 8014C TO 31.00 Fill 41,11111111 - 30.600 10 10.000 Fill

IOdRVLIcllt 01619000 - VI 41101111 S00eVhL6Ul eINSP11O - We 10001S1
1000 10143 ten 1071A0.

OAcIOa LIS1 36 So 0 I" 1o 300 380 P8104 1oss Is0 N0o a" 300 8a0
P11 1m4 10 10 10 0 cm cOR4 114,10 t0 to TO 0 cge its

done 2. Ise ag 0a 360 on0 8004 AWL 560 11 000 s10 cl H1 s$ Es

5. 3:.004 to 5.011

3.6 10 1.0 1.:1 t .0
U.S 00 3.6 3.4 10 1.8
3.4 I0 3.0 1 1.4 to I. a I
1:3.'a 1:4 1 4 4 1 .1 .
I.10. " I I a1 13.51003. 1: 1 1

0.t0. 3 17 34 9 43 0.0 10 0.9 6 is 1 54
0.108. TO:: 4 a 0. 4 1. 1 a

8.4 t0 0.?1 1 1 0.o1 0f.1
6. S0.4 6.3:. 10 0.40.2 10. 0. 140 0.

0610. 0.10 V.
11" lo6101 10.11 301.1' 301.01 "0.1 3.9 11116.01 c1e4064-111 14.5 1111.1 532.4 3.5 344.6
.W65 611 8.4 343.0 450.1 530.4 41.6, 6111.1, MWO Rates 19.81 004.5 309.4 1.V "115.0

04111606 - 111.01010 TO I.41* ~4111106Ft LTIO - 941.400 10 2**g000 Poll

1043941661 430113060 - VI £10019 144,10414111 cINSeem - If egoist3
1000 10144 LO"4 Tome

PACT"0 LISS 30 500 560 m we FACTOR toss 3a 500 500 3 360
Oil um10 To To So 10 AND I" To10 To 10 10 10 of

&.am 2.0 Ise 0 9 o 3 m a 8.6 11 n IS o m
8.016 o0 5.4 0 to 5.4
1.010 I .e 3. 1:0 1 .0:
0., t0 3.4 .8 10 .
3.4 to11 . 106 1.8
I.6 I. .1 .
1.5133 to 1: 1.503.

s4c to .Ia 0.4 to 0. a
01.4 we 6. 0.4 C 0W
0.5 to 0.4 0.5 8 .00.
0.6"0 0. 0. to0.

0040m;66. 103. 14.11 31.3 3.0 "0.a to41106 611 344 6044.1 6.0 001.0
a40 06103 411.11 "19. 9105 .4 4. 41.9 Will 6141 1159.`6 11014.11 140.11 583.6

04ofu 11046 9080 So60 w 3 poll POlMl 0030 1*4 0.0 to am"e on,1

$on 60.4 am* 80.

1A.so .0 8.43 0 5.0
5.03011 N 9.00 8.4

So03 8.0 .3 .I~~~ .to30 .3
.03 34 .90 1.0

11460 6.9 .3 0.

1.2 :60 3.33.00 13.1
3.330 15 5 Is 3.6 .03.

0.1 0.9 111 0~009 3
0.0 11G 0.4 :6 0.01
o.-4ft " 41.430n
0.14 00.4 &.5300a

ukf To.U L ~ ,L L

63



Table 49
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission 11 (Short Range Logistics)
Gross Weight Range: 95, 000 to 105, 000 lb.
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Table 50
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission II (Short Range Logistics)
Gross Weight Range: 105,000 to 115,000 lb.
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Table 51

Maneuver Load Factors by Equivalent Airspeed 
and Altitude

Mission UI (Short Range Logistics)

Gross Weight Range: 115, 000 to 125, 000 lb.
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Table 52
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission HI (Short Range Logistics)
Gross Weight Range: 125, 000 to 135, 000 lb.
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Table 53
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission HI (Short Range Logistics)
Gross Weight Range: 135, 000 lb. and Above
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Table 54
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission HI (Training)
Grous Weight Range: Below 85, 000 lb.
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Ti~ble 55
Maneuver Load Factors by Lquivalent Airspeed and Altitude

Mission III (Training)
Gross Weight Range: 85, 000 to 95, 000 lb.
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Table 56
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission 11 (Training)
Gross Weight Range: 95, 000 to 105, 000 lb.
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Table 57
Maneuiver Load Factors by Equivalent Airspeed and Altitude

Mission ml (Training)

Gross Weight Range: 105, 000 to 115, 000 lb.
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Table 58
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission IJ1 (Training)
Gross Weight Range: 115,000 to 125,000 lb.
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Table 59
,Maneuver Load Factors by Equivalent Air speed and Altitude

Mission III (Training)
Gross Weight Range: 125, 000 to 135, 000 lb.j I
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Table 60
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission III (Training)
Gross Weight Range: 135, 000 lb. and Above
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Table 62
Maneuver Load Factors by Equivalent Airspee4d and AltitudeI

Mission IV (Aerial Delivery)
Gross Weight Range: 85, 000 to 95, 000 lb.
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Table 63
Maneuver Load Factors by Equivalent Airspeed and AltitudeItMission IV (Aerial Delivery)

Gross Weight Range: 95, 000 to 105, 000 lb.
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Table 64
Maneuver Load Factors by Equivalent Airspeed and Altitule

Mission IV (Aerial Delivery)
Gross Weight Range: 105, 000 to 115, 000 l'..s
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Table 65
Maneuver Load Factors by Equivalent Airspeed and Altitude

Mission IV (Aerial Delivery)
Gross Weight Range: 115, 000 to 125, 000 lb.
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Table 66
Maneuver Load Factors by Equivalent Airspeed and Attitude

Mission IV (Aerial Delivery)
Gross Weight Range: 125, 000 to 135, 000 lb.
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Table 67
Maneuver Load Factors by Eqtuvalent Airspeed and Altitude

Mission IV (Aerial Delivery)
Gross Weight Range: 135, 000 lb. and Above
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Table 68
Equivalent Maneuver Load Factors by Equivalent Airspeed

and Altitude -Mission I (Long Range Logistics)
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Table 69
Equivalent Maneuver Load Factor. by Equivalent Airspeed

and Altitude -. Mission HI (Short Range Logistics)
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Table 70
Equivalent Maneuver Load Factors by Equivalent Airspeed

and Altitude - Mission 111 (Training)
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Table 71
Equivalent Maneuver Load Factors by Equivalent Airspeed

and Altitude - Mission IV (Aerial Delivery)
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Table 72
Incremental Gust Load Factors by Equxivalent Airspeed arnd Altitude

Misoion I (Long Range Logistics)
Gross Weight Range: 85, 000 to 95, 000 lb.
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Table 73 1.
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission I (Long Range Logistics)
Gross Weight Range: 95, 000 to 105, 000 lb,
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Table 74
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission I (Long Range Logistics)
Gross Weight Range: 10 5, 000 to 115, 000 lb.
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Table 75
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission I (Long Range Logistics)
Gross Weight Range: 115, 000 to 125, 000 lb.
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Table 76
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission I (Long Range Logistics)
Gross Weight Range: 125, 000 to 135, 000 lb.
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Table 77
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission I (Long Range Logistics)
Gross Weight Range: 135, 000 lb. and Above
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Table 78
Incremental Gust Lioad Factors by Equivalent Airspeed and Altitude

Mission 11 (Short Range Logistics)
Gross Weight Range: Below 85, 000 lb.
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Table 79
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission U (Short Range Logistics)
Gross Weight Range: 85. 000 to 95, 000 lb.
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Table 80
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission II (Short Range Logistics)
Gross Weight Range: 95, 000 to 105, 000 lb.
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Table 81
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission IU (Short Range Logistics)
Gross Weight Range: 105, 000 to 115, 000 lb.
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Table 8Z
Incremental Guast Load Factors by Equivalent Airspeed and Altitude

Mission II (Short Range Logistical)
Gross Weight Range: 115S, 000 to 125, 000 lb.
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Table 83
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission II (Short Range Logistics)
Gross Weight Range: 125, 000 to 135, 000 lb.
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Incremiental Gust Load Factors by Equivalent Airspeed ar'd Altitude
Mission HI (Short Range Logistics)

Gross Weight Range: 135, 000 lb. and Above
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Table 85
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission III (Training)
Gross Weight Range: Below 85, 000 lb.
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Table 86
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission IfI (Training)
Gross Weight Range: 85,000 to 95, 000 lb.
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Table 87
Incremental Gust Load Factors by Equivalent Airspeed and Altituide

Mission 1l (Training)
Gross Weight Range: 95, 000 to 105, 000 lb.
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Table 88
Incremental Ga~st Load Factors; by Equivalent Air~speed and Altitude

Mission III (Training)
Gross Weight Range: 105,000O to 115, 000 lb.
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Table 89
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission III (Training)
Gross Weight Range: 115, 000 to 125,000 lb.
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Table 90
Incremental Gust L.cO, Factors by Equivalent Airspeed and Altitude

Min~ion III (Training)
Gross Weight Range: 125, 000 to 135, 000 1b.
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Table 91
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission mI (Training)
Gross Weight Range: 135, 000 lb. and Above
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Table 92
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission IV (Aerial Delivery)
Gross Weight Range: 85, 000 to 95, 000 lb.
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Table 93
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission IV (Aerial Delivery)
Gross Weight Range: 95, 000 to 105, 000 lb.
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Table 94
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission IV (Aerial Delivery)
Gross Weight Range: 105, 000 to 115S. 000 lb.
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Table 96
Incremental Gust Load F ~ by Equivalent Airspeed and Altitude

Missio', (Aerial Deliveryl
Gross WK.ýr Range: 125, 00(o to 135. 000 lb.
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Table 97
Incremental Gust Load Factors by Equivalent Airspeed and Altitude

Mission IV (Aerial Delivery)
Gross Weight Range: 135. 000 1b. and Above
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