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A flight loads survey was performed on four CHB~53A helicopters
to determine whether design limits were being exceeded under
actual operating conditions in tre field, The survey obtained
a total of 133.40 hours of valid flight data during the period
May 1968 to May 1969, By means of recording oscillographs,
analog records were obtaired for the following parameters:

(1) airspeed; (2) altitude; (3) cutside air temperature; {(4)
cormal accelaeratiom; (3) rotary wing RPM; (6) cruise guide
inodication; (7) #1 engine torque, (3) landing/take-cff indica-
tion, This report presents & yrduction of these data in the
form of histograms, graphs and :ables, Rotary wing speed was
found to exceed design max{mum 90% of the racorded time; this
vas the only parameter sericusly to exceed design limits.
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SUMMARY

IRTRODUCTION

This report presents data obtained from a €iight loads survey
performed on four U.S. Marine Coxps CH-53A helicopters by persomnel
of the Naval Air Deveiopment. Center, Aero Structures Department,
Warminster, Pa. This work was performed under the sponsorship of the
Naval Air Systems Command, ATRTASK No., ¥00-422-20:, entitled
"Helicopter Flight Loads/Dynsmics.™ The purpcse of this survey was to
determine whether design limits, as outlined in referances (1) and (2),
Were being exceeded under actuul operating conditions. The curvey
obtained a total of 133,40 hours of valid flight data, including 69.95
hours of combat time, during the period May 1968 to May 1969,

The CH-53A helicopter is a single mai: rotor, two engire,
assault transport designed for both land and shipboard operation.,
It also has the capability of landing on water in &n emergency. The
primary mission of this aircraft is transporting cargo and equipment
vith a secondary mission of tramsporting troops. A photo and outline

drawing of the CH-53A are shown in Pigure 1. 3asic physical charicter-
istics are tabulated in Table I,

The oscillegraphic recorcding systems were iunstalled in the four
aircraft, one at U.S. Maorine Bave, Quantico, Va, and three at U.S,
Marine Corps Air Pacility, Santa Ana, California, The installaticns
vere made by instrimentation personnel of the Aero Structures Depari-
ment (ASD). The locations of the flight recorder and the accelerometer
wvithin the aircrafi are shown in Pigure 1. During the survey Marine
Corps Squadron personnel attended the installations, changing recording
magazines, sending the magazines containing data back to ASD along with
pilot report sheets containing pertinent information for the satisfactory
reduction of the recorded data and msking minor repairs and adjustments
as required., Parameters recorded were airspeed, altitude, outside air
temperature, normal acceleration, rotary wing BPM, cruise guide indica-
tion, #1 engine torque and la.ding and take-cff indication.

SUMMARY OF RESULTS

Thez CH-53A helicopters surveyed operated 102 of the recorded
time above 150 kts end 27 above 160 kts., The design level maximum
flight spsed at basic design gross weight for this airccaft is 170 kts.

The helicopters were found to operate at rotor speeds in excesn
of 100% rated RPM about 907 of the total recorded time, This was the

only measured parameter that was found to exceed seriously the design
limitations.

111

B3 sy - T A W TR I AL e LT TR AR e
g Pt ot e i e S ot PG f s TS S -

5
PR VP TPLT P ISP VI W T -.r.-.mmmmuumﬂummﬂj

PRSTORITITNS

st s o

PIRVOTTLEY SR [T PR PR

Ll ol e

PRy

IR

o

T

ot A A bl s A

frpwes

CuATRA it

h‘uj-‘mmn o i B Aot b L 020 M B 002 bk o s ) A e s = 22 4



NS LS s hh e S Y R TN I TR Yo LA TS F TR T Y T e o TSR e TR TR - 3

BADC~ST-7112

P
i
%
3
3
Z
i
3
2
K
3
i

=
3
2
£
2
=
a
g
2
e}
E]
3
3
H
=
i
%
F
=
2z
a
3
3
2
>
El
E]
Z
E
5
3
]
ES
3
H
3
ES
a
E
3
3
»
H
A
3
2
Z
i
3
3

F

Threc~-quarters of the recorded timxe, the helicopters surveyed
operated at gross weights between 33,000 1bs. aud 35,000 1bs., Basic
design gross weight for this aircraft is 33,500 lbs,

LEA Bl Pt s i n )

It was found that the helicopters spent two-thirds of their

4 recoraed time with cruise guide indication telow 10%, The fatigue
11fe of rotary wing components is seriously reduced by cperating atove
: 70% cruise guide; it was found that 70% cruise guide was momentarily
exceeded only six times in over 100 hrs. (An explanation of cruise
guide is given in the Discussion of Data.)

The helicoptars surveyed never exceeded & normal lo2d factor of
1.8 on landing., The design normal lo2d factor for a level landing/
maximum vertical reaction (rhe most severz condition) is greater than 2,

LA C e e b4

The observed normal load factors on w.neuvers ranged botween 0
and 2.5 for the helicopters surveyed., The design noraal ioad factor
range for this aircraft is -0.5 to 3.0.

CONCLUSIONS

[RPRTIT T

Since only a limited smount of deta (133 fiight hours) was
E generated during this study, the following couaclusions should be
' regarded as tentative rather than definitive,

S Al

1. Tae CH-53A hrolicopters operated about 90% of the time in
excess of 1J0% normal rated rotor speed. This was the only design
1imit that was found to be exceeded by the helicopters upon which this

atudy was performed.

LY RPN IO YU X WUIC TV ONEY RYPHT

3 2. Because cruise guide readings in excess of 70% were in-

% frequenrly found, blade stall, and the high rotor component fa. igue :
E loadings that accompanry it, should not be expected to be a problem
ou the CH-53 helicopter, ]

e

4 RECOMMENDATIONS

1, A temperatuiv probe having a response time comparzble to
that of the altitude (i.e. pressure) transcducer should always be used
in helicopter flight load studies in order that density altitude may

be calculated,
i
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FavtAL

DATA RECORDING SYSTEM

3 This special NADC recording system that was used to monitor

3 CH-53A flight loads provided time historiee of airspeed, altitude,

3 normal acceleration, rotor RPM, outside air temperature, #1 engine
torque, cruise guije and a takz-off/lauding icdication. 7The recording
system consisted of a modified Century 409 oscillograph, NADC bridge-
balance unit, pressure and acceleration transducers, temperature probe,
Anadex frequency comverter to measure main rotor BFM, and associlated
components. The system weighed approximately 20 pounds. A photogzaph
of the recorder system is shown in Figure 2,

The elactrical signals for weasurement of rotor speed, engine
torque, and ciuise guide were taken directly from the cockpit instru-
mentation. Airspeed and altitude were measured by pressure transducers
connected directly to the pitot-static system. Outside air temperature
vas decernined by installing a special air temperature probe. The
signal for the take-off/landing event was provided by a switch on the
landing gear. Vertical acceleration was measured by an accelerometer
ingtalled on the airframe at fuselage station 335, 48 inches to the
right of the helicopter centerline, and 67 inches above the deck. The
acceleroante: installation is shown in Figure 3.

ST A TP EIYR ¢ T TP Tom

Tre recorder wes energized when the helicopter parking brake was
reiessed, SLirborue rime was determined by the cake-ofi/landing indica-
tion, Time nistories vare recorded on oscillograph paper 3-5/8" in
width and 150 feet iu les~~h, Prper transport speed for this program
was established a2t . {uchk:. per mirute itc cbtain the best record
legibility and still zecelve an awerage of £ive £light Zours of in-
fcrmation pex magazine, A portion of one of the ocacillogripn rscoxrds
showing the traces ‘hat were recorded in flight ia shown in Pigure 4.
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DATA PROCESSTHG

All flight records (oscillograms) received at NADC were

processed and edited for reading, The editing procedure included
entering directly on each flight record such pertinent information
as gross weight, mission description, duratior, etc. This information
wvas taken from the Pilot Flight Report Form, whbich is showa in Pigure 5,
Ajrcraft weight changes were estimated to the near=st 500 lbs. by con-

: sidering fuel conesumption and on/off-loading of cargo and passengers.

3 Thus the existing aircraft gross weight was marked at periodic intervals

. on the flight records.
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The data reading was performed on semi-automatic data-reduction
equipment, Two methods were used to read the flight data. In the first
method, all parameters on the flight record were read simultaneously at
intervale of one minute as indicated by the timing trace on the r«cord.
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1t was theught that ~he one mimte interval was optimum to yield maxisum
informatiun at a minfmum r<s2ding cost. 1= the second method, all para-
Decers were rcad simultaneously whenever any ore of three selected
parazeters exceeded a specified threshold value, These three parameters
2nd their threshold values were:

A, Rcrmal Load Factor - read whenever it is greater than
1.2 Or le‘. th‘n -008.

B. Rngine Torque - read whenever it is grea.er than 1007
C. Cruise Guide - read whenever it is greater thac 30%

In addition, twc other criteria must have beer satisfied before a reading
was made:

A. The controlling parameter (either load factor, ergine torque,
or cruise guide) must increase an emount equal to or greater
than one-half of the amount by which it previously decreased,

B. The controlling parameter wmust decrease an amount equal to or
greater than one-half that by which it previously increased.

Note that all parameters on the fligh: reccrd were read whenever one of
the three selected parameters satisfi:d the above threshold values and
criteria, This was dowe tc detect, L{f pcssible, an interrelationship
betweern the various parameters, When the readings were made, related
historical information necessary for clessification was also punched
upon the same computer card to facilitate later sortirg, computing,

and processing for the information decired.

DISCUSSICH OF DATA

The data obtained from the flight survey of the CH-53A helicopter
is presented in the form of histograms of the various parameters ard
conditions, cumulative frequency curves, and tables, 1In analyzing these
data, it should be borne in mind that only 130 hours were recorded, a
small sample., These data shouid be used only as a guide in dscign,
Defiritive conclusions cannot be drawn from such a limited sample.

Figure 6 is a histogram showing the percentage of flight time
spent in tne various airspeed ranges. It can be seeu that abuvut two-
thirds of the flight time is spent in the range 80-150 knots. This 1is
the normal operating range for the CH-53A helicopter. Lecs than ten
percent of the total flight time was spent above 150 knots, and lass
than two percent above 160 knots. The design maximm level flight speed,
given in References 1 and 2, {2 170 knots at basic design gross weight.
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Figure 7 shows percent of total flight time vs, pressure altitude,
It shows that more than fifty percent of the total flight time occurred
at less tuan 2000 ft. The reason for this is that many of the flights,
in both combat and training missions, were of such short duration and
distance that cruise altitude was not reached. It is more proper to use
density altitude in reporting helicopter data rather than pressure slti-
tude, However, because of the slow response of the temperature probe
that was used, it was found in analyzing the recorded data that density
altitude (as computed from the observed nressure and temperature) gave
an erroneous picture of the helicopter operaticns.

Figure 8 is a histogram of the percentage of total flight time
spent at various ranges of air temperature. It shows that three-quarters
of the flight time occurred in sir temperatures between 60° and 80° P.
However, this should not be regarded as typical for helicopter operations
in RVN, since this study includes training =issions flown in the conti-
nental United States in a lower air temperature enviromment,

The term "cruise guide" used in this report refers to an electrical
signal that is a direct indication of the degree of rotary wing blade
stall., Blade stall limits the high speed performance of a helicopter
and causes severe structural fatigue damage to the rotary wing components,
The retreating blade (a blade moving away from the direction of flight)
will stall because the blade tip travels at the blade tip velocity
less the forward speed of the helicopter. As the velocity of the re-
treating blade decreases, or as sirspeed increases, the blade angle of
attack must be increased to obtain the necessary lift. The blade will
begin to stall when the angle of atiack can no longer be increased to
offget the loss of rotor speed., Blade stall will first occur at the
blade tip and progress toward the root as severity increases. Whea
blade stall is developed over a large length of the blade, violent
torsional vibrations of the blade will occur which can cause severe
structural fatigue damage to the rotary wing components and shorten
the helicopter service life, (The preceding paragraph is a condensation

of a more detailed explanation of blade stall given in Part 1 of Section
III of Reference 3,)

Figure 9 shows the percentage of total flight time vs, cruise
guide indication (percent). It shows that two-thirds of the total £light
time was spent below 10% cruise guide, Cruise guide is an indication of
blade stall and rotary wing component fatigue damsge. Normal operation
is in the range ¢ to 30 percent, as specified in Reference 3, with
transient operation permitted into the 30 to 70 percent range., Figure
10, prepared from the dsta of Appendix A, is a histogram showing the
number of peaks that occurred at various ranges of cruise guide icdica-
tion, Since cruise guide is & parameter that urdergoes rapid fluctua-
tions during maneuvers, this figure presents the data on high cruise
guide indicsétions more correctly than Figure 9. Examination of these
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figures indicates that about 0.57 of the total flight time was spent
in cruise guide greater than 30%, that over 900 seak counts were
recorded during this time, and that only 6 of these 900 peaks
exceeded 70%.

Figure 11 is a histogram of the percentage of total flight time
spent at various rotur speeds, expressed as a percentage of design
maximum rotor speed. In Reference 2, design maximum rotor speed, with
pover on, is giver. as 185 rpm; limit rotor speed, power on, is 204 rpm,
about 10% greate., 1inis figure shows that these CH-53A helicopters
vere operated ot rotor speeds in 2xcess of design maximum about 90%
of its total cflying time, and in excess of 1imit about 1% of the time,
The data alsgo were grouped in 1% rotor speed increments and a second
histogram was drawn, Figure 12, that wvas virtually identical in shape
to Figure 11.

Figure 13 sh .ws the normal acceleration u.on landing vs. per-
centage of landings., This figure indicates than on more than two-thirds
of the landings a normal acceleration of 1.2g was not excr::ded, and that
1.83 was vever exceerded. A normal acceleration of more tisn 2g is
specified in Reference § for the most severe condition, level landing
with maximm vertical reaction,

Figure 14 shows the percentage of total flight time spent ia
various flight regimes.

Figure 15 shows the percentage of the total number of flights
vs, flight duratfon. It can be seen from this figure that more than
two-thirds of the £flights were flights of less than an hour durationm,
and more than 907 were flights of less than an hour-snd-a-half,

Pigure 16 is & histogram of the percentage of total flight time
vs. gross weight, It indicates that about three-quarters of the total
flight time of this helicopter takes place with the gross weight between
33,000 1bs. and 35,000 13, Basic design gross weight is specified as
33,500 1bs. in References I and 2, and design a2lternate gross weight is
specified as 39,550 1bs. in Reference Z,

Table 3 gives a summary of the total mmber of takeoffs and land-
ings recorded and the elapsed time of each record. It canm be seen that
some records show one more takeoff than lending; this paradox can be
explained by the fect that the end of the rncord was reached before
landing., Note that whereas the CH-53A helicopters ave.aged &bout 7
takeoffs and landings per hour of elapsed recoxrd time, the varistion
between records was quite large, ranging from lees than 2 to more than
26 takeoffs and landings per hour., There does not geem to be & large
difference in the number of takeoffs and landings per hour between the
two aircraft that were cperated in combat and the two that were operated
only in the United States,
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E Figures 17 and 18 eshow the frequency of equalling or exceeding 3

? a given normal load factor. It can be seen that the CH-53A helicopters :

E did not undergo high normal accelerations, 2,5g positive to Og negative

X being the range experienced. Reference 2 specifies a maximm positive 3

" acceleration of 3g, and a2 minimum negative acceleration of -0.5g. 3
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TABLE 2

PHYSICAL CHARACTERISTICS OF THE CH-53A BELICOPTER

: Model CH-53A
Manufacturer Sikorsky Aircraft (UAC)
Power (2) T64-GE~6 engines of 2,85 SHP each

3 Length (max.. rotary wing blade extended) gg' 2"

: Width (max,, rotary wing blade extended) 72 2.7

Heighit (Max., to top of rotary rudder, blade vertical) 24' 11"
Basic Weight 22,900 1bs,
Gross Weight (max,) 42,000 1bs,

Cruice Speed (8,000 1bs, of cargo, sea level, standard) 150 Knots, IAS.
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TABLE 3
CH-53 HELICOPTER

Serial No. Record No. Hours
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Table 3 (Cont‘d)

Serial No. Record No. Hours Takeoffs Landings

153726
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43
1 . 10
; 1 9 .28
4 " 10 .03
: n 11 41
2 35.23
TOTAL 41 133.40 469 464
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MADC-ST-7112

NAVAL AIR DEVELOPMENT CENTER
JOHNSVILLE
AFRO STPUCTURES DEPARTMEIIT
VARVINSTER, PA. 13924

PILOT TLIGHT REPORT
(To be coanleted ufter £light}

T THF, PILOT: Thic heli<opter is equipped with a flight teco:.@a. waich
automiit ically produces a rccors of a’rspeed, altitude, normel ¢:xceleraciom,
and other flicht eavironmcnt conditions. This info-macica wi'l coatriibuce
to improvement of structu:2i design requiserents end foltigue 'ifp Jotac-
mination. The foilowirs information is r1equircd for prozir wva-ual o of
the recorded data.  You- assistance is meatly aw.rrciaw.d.

———

DATE: TAKE-QOFZ TI'iC:

SQUADRON: A/C MUDEL: bU."b:

1. Description of ission including any umusucl nancuvvers: (i~ i< .nts oS
blade stall, auto rotction, enzine failure, turbu,cacc, ho-éd Losein,s, ciel)

2, Gross Wceight Infermation

Gross Weight at Take-CEf

|Step | Weight of i Weilsht of 1roops wel FU ol TrecoLa '“;
Jio. Fu:l iddod and/ox Ca:re teed _ | apdyc C:vo o ia.ond
1 s
2 — T
3 S —
4 ' R |
| i
: 5
— ———n g
i S —&
! —————
Gross Weight at fonding o
Pigure 5. Pilet Flight Report Ferm
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PERCENT TOTRL FLIGHT TIME
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PERCENT TOTRL FLIGHT TIME
VS.
RIR TEMPERRTURE
CH-53 HELICOFTER 10C.27 FLIGHT HRS-
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30.00
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0
1

prmssmme,
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AIR TEMPERATURE DEG. F.

Figure 8, Percent Tetal Fiight Time ve. Alr Temperature
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PERCENT OF LANDINGS
VS.
NORMRL ACCELERATION UPON LANDING
CH-53 HELICOPTER 133.58 FLIGHT HCGURS
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Figure 13, Percent of Landings vs. Normal Acceleration upon Landing
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V5.
FLIGHT REGIMES

PE!
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FERCENT TOTRL FLIGHT TIME
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|
|
|
i

CH-53 HELICQFTER 36.77 .FLIGHT HRG.

B

.00

HOVE S cLINS SESCENT
FLIGHT REGIMES

Figure 14, Percent Total Flight Time vs. Flight Regimes
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FERCENT TOTAL FLIGHT TIME
VS .
GROSS WEIGHT
CH-%3 HE!.1COPTER 130.37 FLIGHT HRS

i
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X = 335.4 x 10
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Figure 16, Percent Total Flight Time vs. Gross Weight
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1eCO
125
166
«28
101
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HADC-3T~7112 E
3 E
5 _ i
3 CRUISE TAINSPEEC PRESSURE TORGUE ROTOR  N2™ ~ 3
3 GUl0E ALTITUDE RPr 3
3 o311 360 2731 ____.a395..1804%__ #9T__ ;
M 159 3339 «358 180.5 98 3
. #4312 160 3467 »401 18140 9
- L—edl2 ____1S54._. _ .. . 3264 .__ _.46064._..180e0____ b€ _ 3
3 o312 156 3328 «402 18048 1405 3
1 312 166 3360 *396 1B1.7 % 3
2 . —-t312 15T _ 3267 2401 17943 __e9%¢__ 3
3 i e332 159 3366 0402 179,5 87 :
1 Poe312 157 3612 2600 18044 1.06 ]
e e312__ . 154.___ . 3302 . ... «400-. 1800_0.-_ Le93__ 3
3 - .312 15‘ '3306 «b0S - lBOot- .95
: «312 157 3301 o401 18le1 99
3 Lo 32 ST 3363 . ,403. .181.1 _1e09__ p
3 P e3i2 154 6232 «3G1 182,99 1.02
E : 312 157 53%6° 0394 182.0 90 k
3 fa312 ___163.__ _. 3307 e4C0._ 18045 _ #97__ i
i o312 158 3348 -394 178.8 1405 ¥
: «312 159 3370 +395 180.8 102 ]
- —a312 160 .. 3317 4299__181.0_2.05__ 3
- © 4312 156 333n +403 180.9 102 3
: L3 159 5993 4393 182.2 99 !
3 v e313. 156 .. L. 3312 . .. <402 1B0e0..1e06_ i
g‘ 3.3 159 3248 2402 180¢6 105 El
g 317 159 32690 «400 18G4 1le04
e 0333 159 . 4202 ... .. 2396...18242.__ «75. __ 3
] «313 155 3402 +400 180.9 1cCS 5
] " e313 1. 3238 *403 18046 102 3
. 313 159 . . 6074 . 4,388 (82.4. 96 3
«313 146 898 60 2008 e3¢ ;
+313 159 3209 +403 180.9 1.00 i
e 931300 L350 L. 1361 L. +386._18041.._ «8S _ 3
«313 155 6222 389 182.3 1.02
«313 164 27157 «404 18u.8 95 ;
c. 0313 L3600 . 3348 .. «409. 13)el._1e03 i
«313 156 3334 +396 180.1 491 :
0313 158 33717 «396 180,38 1.02
c- w3100 152 L 3270 L. ._e4C3 180.% _1e02._ 1
«313 159 3326 +399 180.4 98 :
<314 161 3343 etG& 1807 1409 ;
c.e316 . 0162 . | 3366 | .405 18142  <97__ :
314 159 3425 «397 1815 1066 !
2314 155 3369 2407 181.3 1.5 3
- ft3e 160 3657 _ | ,403..180.3 _1e32___
«314 155 3478 «398 18045 97
o314 166 2229 «408 183,1 1.02 3
~—e316 261 3413 | ,602 181,0 .1.00 .
«314 158 3296 039S 180.5 leC5 :
«314 156 3296 «6046  1BG.6 1400 :
——306 162 _ 2509 | ,40z _182.1. 1.CO0__. '
314 155 3264 601 180,6 .92 :

1
s “ﬁ




HADC-ST-7112

‘CRUISE ~"AIHSPEED PHESSURE = TURQUE ~ROTOR ™~ NZ ™

GUIDE ALTITUDE RPM :
314 162_ ____ 4499 __  _¢392__181,2__ 90__ :
314 159 3451 399 1806 94 :
0314 160 3306 2400 18046 58 E
o314_ 1S58 _ 6248 o385 182,64 _ 97 __ ]
0314 162 32271 0402 180,7 1401 ]
314 159 3472 ¢39T 181.i 93 E

314 160 3462 0399 182.0 _1e24__ ;

T e314 161 3258 406 18045 1402
0216 156 3333 400 181.) 1le05 -

D314 160 _ . 3418 __ 4601 lBlel _ #B6 _

314 162 .3305 2408 -1Bl.4 1002 ;
*315 153 3266 €399 18048 " 104 3

___#315 162 3499 e40? 18046 __ s97__ ;
«316 160 3317 0399 180.8 1.02 :
3215 161 c3665° eb0) 18006 1623 3

_ 215 15K _ _ _ . 3328 _ _ _e402 1B0.6 1408 _ ;
«315 169 3328 0602 180.8 1401 E
315 158 5338 %01 18243 1403 E

_e3YS_ _ 156 ____S720 _____e393__182e¢2 _102 E
e>iS 158 3335 «358 179,02 1.05 :
315 194 320 o401 180el 1600 :
o215 193 . 2375 __ 239 _ 18169 __ «95__ ;
+315 159 3385 399 180.4  +96 3
«315 159 3594 «405 181.9 1.00 ;
#3156 _153 _ _ 3366 _ 0399 _iB0.6 __ o97__ :
«315 158 31064 499 180.06 1408 E
+318 16} 3682 060i  1B1e1 1403 3

- o215 159 32%48 R o llh 180.9 1.09 - é
»315 159 3365 e403 18047 1403 3
.315 160 32%0 406 18lel <96 :

. ‘31“_ a— lbl‘n_ . ?698 ___.‘06 181.1 . _.93__ J:

3 158 3339 0402 179.6 106 z
; 150 244 «38C 18242 1405 ;

Ceil> . . 159 52¢5 +398 182.1 93 _ ;
¢315 156 53 «399 182.3 1.0% ;
«31% 160 3574 * «399 1810 <88 ]

__.e315 _ 161 _ .. 3456 _ 402 181e0 100 _ :
S315 159 5700 «395 18241 +96 :
edln 158 3359 ea02 181el 83 E
2216 . 154 at) +396 1B1e7 . 1e0} j
v316 1517 5375 e393 18240 37 ’
316 159 4914 402 181.9 1400

_s316__ __ 158 _ ST40 . +394_ 1820 _ 98 _

T 154 6178 «390 1B2.0 +98
e3ih 163 3509 o409 182.C 295

.. a3}k .. 162 35e7 . 039 182,22 «98 __ 3
«316 163 2409 %02 18143 99 ¥
+316 161 3301 +397 181.2 91
L3336 161 33156 _ L%06 181,1 1.09 _

.316 152 1296 o381 181.0 1.02
A-h E
E:
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NADC-ST-7112
£
k
E:
B
%
k
E CRUISE AIRSPEED PRESSURE TORQUE ROTOR N2
E ¢+ GUIDE ALTITUDE RPM
E w316 153 . _3363_ _ _s40T7._101.3 _1.05_
3 © 316 154 59322 396 181,88 1.05
E 'e316 156 5367 ¢394 182.0 1le0v
£ o036 139 .. 846. ____.s356 ..18%¢3._1e43 _
; 316 157 3266 o402 18048 1421
4 ' «316 158 5749 395 182,3 .99
£ —316_ 197 __ 3445 2405..108043 __ 098 _
£ 316 160 3328 e60] 180.8 1401
P +316 159 6953 «397 182.3 1.00
3 T 936 156 ____ . 892 __. <3645_ 182,11 _1425__.
E 316 161 .3624 «605 181.7 9%
3 «316 159 2548 e601 181.0 " 1.02
- L o—2316__16) . _____3345__._. %01 . 179.9_ 1401 _
7 0217 1060 3616 396 182.0 93
] «317 159 319« 606 180.7 1400
3 e 8317 160, ... 3162 ... 44(03...180.9 _1e05.._
3 2317 160 335 403 18043 1.0]
. 317 155 S9u8 «397 182.4 1405
e317 161 2342 2410__18142 .. _¢99__
3 e317 162 3349 «398 181.9 1le01
3 -.-0217.... _,162- - ..3263 _..-...A‘OO'L. 180.5 ...1001-.-
317 156 3206 e401 1B0.8 1.00
317 164 3340 Y 217) 1819_3 ¢39
- 237 163 __3305. o8h05..18141 . o%¥S__
: -317 143 382 «379 1B1.3 1.23
5 317 165 3413 ¢395 181.7 .92
3 N i 192 ... TH76 . .._..e326 .191.0..1627._.
3 317 158 3312 «03 1%1-3 1400
317 159 3333 «406 181.1 1,22
P 5 & SR 1ST (32705 . ...e397 .-181.1._1s)0—
3 +318 163 3331 e607 18149 1le0}
3 -318 165 3542 +405 1B0e® o9
3 . #3188 ...153 _.... 552} -- 0399 1819 .le01-—
«318 157 6002 v390 182.3 «98
- «319 165 2H060 «402 181¢3 1002
3 e213 . 156 ______ 3303 .__ 395 180.1__.1s08._
3 +318 159 3314 «409 180.8 le04
e318 159 3a72 «500 180.7 <96
E «318. __ 162 ... .4630 396 18242 .1.03..
3 +318 158 6109 «390 181.9 <96
«318 136 1116 ohls 1B83.9 1.33
L Lo o318 162 . 3450 ... ___ehDa _182.0_._1¢02__
= «218 161 3353 «407 181.6 94
«3i8 161 3562 «395 181.6 1400
1 «318 154 3393 .. 400 18043 . +93._
A «319 162 3316 P 1174 180.9 ;000
“ +319 177 3263 «4602 181.3 .96
ﬁ #3199 __AST__ 3313 . . <601 _1B0.8 _ 498 _.
3 «319 166 3355 «400 180.9 +87
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HADC-ST-7112

I TR R RSy

“CRUISE "AIRSPEED ~PRESSURE ~TORQUE™ ROTOR “~'NZ ™

GUIDE ALTITUDE RPM
C.e319____159__ 3291 ____.405 _180.2___ «89_
2319 158 5751 e394 182.2 1400
319 167 3640 «400 181.5 1.08
o319 _ _ 165 _____ 335 ____ o401 _181a1_ _e91__
+319 161 3333 #4601 180.9 91
«319 162 3525 «406 182.5 1402
3319 jc2 3162 e397__179.8__1.05__
319 158 3330 o602 179,8 1407
+319 168 3897 398 182.,0 1.03
5319"_“__159 ___“ﬁ”3ﬁd6_ _ 0600 182.9__1qoo__
0319 13‘ . 806 . ..‘65 - 1980“ 1.2‘
319 162 3306 0602 180,48 1400
o319 1S5 _ 3285 ___ +601 _180.6 1.01_
»319 160 3402 e399 l180eB 106
0319 160 ‘5320 02 16242 97
¢320 161 _ 8316 _ __ _ekl}) 187.2  1l.06__
e32¢C 165 2312 «408 18240 99
«320 154 3398 2399 180.6 125
«320____ 169 . ____ 3355____ _e400 1896 le)0__
=329 1-8 3266 o402 181e1 102
+220 16} 3343 «609 18063 103
Ce3FQ . _155 _ . . 3386 _ _ «406 1892.5 _le08 _
2320 163 33/4 0413 18B1e3 105
*320 162 3435 eb00 18le4 97
|320 - e 159 e = 3?_76 ’_____.‘Ol laﬂcs 1_0_05__._
e320 163 3457 ¢398 18l.4 1403
P 159 3457 «398 180,5 «93
enr 0 169 2434 060} 180.5 «96 _
«320 187 3315 «397 179.1 1«01
323 157 344S 02 181.0 leCQ
«320 _.199 2699 _ 401 181.2 1.02__
e?0 158 3407 0401 181.4 107
320 150 420 «387 150.0 1elé
320 159 3199 «403 181.1 «89
0320 158 5H2S 336 182.1 9
e320 166 4541 b0 181.9 «98
«370 157 2819 « 99 180e7 1004
2220 142 3334 «399 18149 96
R 164 3A16 e399 1622 85
329 1%9 5206 0396 18149 1601
0220 161 4473 e401 183,06 1406
«321 152 3640 2406 1807 1401
I.‘:?l 157 37_97 0601} 18(’.3 lel} -
192} 154 6215 «386 182.3 1l.00
«321 155 59179 ¢393 187.3 89
2323 162 3555 405 ‘621 95
0321 159 3328 ¢399 180.8 1l.190
«22) 158 34%¢3 0605 lalu‘) «96
032X, . 153 _ ... 3295 .. <405 18lel 125
o321 16} 338 o6 183.9 1.00
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NADC-ST-7112

CRUISE AIRSPEED PRESSURE ~ TORQUE ROTOR ™ WNZ
GUIDE ALTITUDE APM
_—¢32)_____160____ 3370 _._._»405_180,8_le04 _
¢ 321 158 5368 «397 182.2 1.0}
. o221 155 3291 «202 1813 1405
L _e32)___ __152..__.. 3480 _e403_ 180.7._1e00_
«321 158 3330 ¢399 179.4 «98
0322 158 3316 e397 178.,9 1.03
—-2322___15°_ __. 3636 ___239R .180.5___«98__
; 0322 ]65 33tl 0601} 180.8 «87
' 322 162 2692 e405 181le1 1le0a
. 8222 _____ 198 . .3336.... +401. 180.2 -1.02_.
322 157 .3213 o601 179.9 1.08
0322 16} 3268 XYird 180.4 - «98
6322 . __16) ... _ _3238 .. _ea05..18040__1501.—
‘' #37% 158 33u2 «396 180.,6 1l.0C6
Y Y 153 -5262 «396 18240 95
e 0322 __. _156 __ . _5240 ___ 4396 .182,0 __1a04__
0322 161 L4 «601 182.4 93
0322 159 3265 ¢399 179,8 1.00
._-_.0322.___ 163__.._- -‘516 . 395 182.0._1:01—
«322 153 3602 «404 180,88 1l.06
o322 158 33/6 o401 132.3 91
L. .a222 189G .. | 3296 ... .a%02 18U.6__le06__
e322 166 2403 ee0]1 18140 1e01
0323 1690 eus ebbb 20060 1e42
e 2323 159 . 8228 . .. 439t --181.T7_ . e95..
" 923 158 2210 0402 180.60 1le04
0323 150 1247 «377 180.6 1le10
—.e323 _ . 162 . _. 3267 . . <406 180.7 «99 _
323 150 1393 «359 1807 109
«323 157 S483 «603 18244 1402
-e373 . - 157 cee o= 916 . ©383. 180.Y . _e93._
0323 15% 3457 0400 1805 1le0e
«dZ3 161 3167 2401 1820 1le0]
0223 ..--156 .. . 5232 . . 395 181e8_ 106
0323 157 3492 eh02 1806 1le04
«323 159 3634 0604 181.9 «59
- e223 ._'--—165 . emem 27'-'8 - .‘02 !81.0 «97 _
«323 1¢90 1837 «327 189,33 1.23
2323 150 395 «375 183,1 1.00
023 . 158 344) . 396 18B0.2 103
«323 166 raf-1% o408 181.5 «98
0324 157 5717 e385 182.4 «97
9326 ___160 _ . _ _3215 .....e398 181lel. 1le06__
e324 159 37290 o406 1807 1e04
324 163 3472 «a0% 180.9 «96
224 .. 15} . 3305 «404 181,88 le.0)_._
«324 158 5628 «386 182.0 1.02
0324 156 5788 «394 182.0 «96
_ #3226 . __ IS8 .____ . __.5806 __ _ 396 181.,9_.1.02. _
P 72 152 5509 396 182.! le02
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3 BADC-ST-7112 3
F ]
i :
d
3 ;
3 CRUISE™ AINSPEED PRESSURE TORQUE ROTGR N2~ ~ :
3 GUIDE ALTITUDE RPN :
-.ow326__ 158 _ 3316 __ _ 406 180.8_ .92 i
3 1326 154 340} 404 18047 1o} i
E 324 163 205 #4606 181.1 1.03 i
o324 156 ___ 3333 vm. 606 1807 101 :
¢325 160 “el7 «40S 184.0 le0] 7
325 158 32715 «402 180.8 1.00
3 _.e325 __ 16+ — 3757 401 182.1 _ .93__
1 329 197 6199 «390 182.,1 .98
E 325 160 3531 0406 182.6 1l.05
1 <-223 105 3423 405 182.2 1200_ :
: «325 161 .3333 #%03 180.3 1.02
3 0325 158 3349 «395 179,48 97 i
—— 0325 o 156 _______ 32“4 _____ .60‘ ~ 180.10_10_08__ i
1 o220 1€3 3217 b6 181,66 1405
3 0326 164 -33348 405 18le6 498 ;
- 326 161 3302 ___ .403 1826 «97_ :
0326 163 3227 403 180.6 1,02
«326 160 3672 *396 181.9% 103 H
. #3726 163 4525 __«391_181.1 _ 9 _ i
336 129 3322 «398 1382.4 1,02 i
1Z2A 159 5389 ¢397 182,64 1.04 i
326 158 S180 _  +368 182,06 _ <95 _ ‘
[ «325 158 T3244 «403 180.,3 1.12 :
2326 131 950 497 198.9 .30 i
3 ce327 186 _ -. 3398 ____ .e0% 181.3 _1.02__ 1
4 0327 i62 3687 «408 182,y «B6 H
3 2227 162 <438 «400 182.2 1.0} i
2207 150 1826  ,376 180,.6 ls08 _ i
027 160 3459) «399 181.,1 1,00 :
327 160 32e7 407 180.1 .98 !
3227 159 P65 .402 180.0 l.00 _ :
PR § 157 110 e386 1B1,9 99 .
e 327 1:8 5307 «392 181.6 1,03 -
3 «327 182 3446 335 181.2 1.00 ;
c 0327 159 32715 . o606 1B1e7 1424 =
3 327 158 3531 «356 180.8 .88 :
3 . e327 - 160 3340 +406 180.8 1.07_
3 e3z27 157 3487 o600} 181.2 1'01
8 327 i%4 2338 406 181.7 97
o327 161 5338 396 182¢3 1lep0
227 169 3203 *406 18049 1lepo0
©327 159 3327 *400 18049 lel2
327 162 _ 35¢3 2399 181.5 leo6 __
032/ 162 3536 400 182.0 «99
e32? 157 6050 «390 182.4 95
o228 160 3311 . +406 150,7 99
e328 16] 3515 «406 180.7 «93
328 162 3446 «398 181.8 ,97
328 _ 160 _ 3435 . . *&01 181,46 1l.10_
e 228 180 3212 60} 180.3 1.05
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RADC-ST-7112
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o - . — e e — e .
TR AL TS O v o e L =

‘CRUISE ~“AIRSPEED PHESSURE  TORQUE ROTOR ™ NZ™

GUIDE ALTITUDE
.- e328__ __159. ___.__.. 3223
«328 163 3552
: 0323 162 35¢9
-. 0328 199 .. .. 5203 ..
328 161 37157
¢328 161 4488
—e328 ____ 165 . ____ 3ac2
#3¢8 160 372
328 162 3338
0328 - _ 156 ... - . 3402 -
328 159 +3250
e328 154 3430
—~- 0328 __ 165 _ . ___28b7 ___._
032y 165 2313
0329 1862 3329
. e32 . 183 . 360} ___.
0329 158 5651
hm 9329 158 3253 ___
2329 159 $737
e329 150 3645
— . e389.....162 _ __ 3300 _..
«329 161 3306
0329 159 3355
—-a2329 L ._ 159 __. .. 3336 ._.
<329 30 20vud
«329 161 3305
. ¢329 - 183 .- 3386. .
e329 159 5526
329 199 3329
—-a329._ _ 352 ... 3602 --.-.
* 8329 103 4732
«329 159 3290
¢330 - 148 S348 _.
330 161 3337
330 150 6016
... 330 _ 158 ____ . 3565 _ ..
2330 157 3259
«339 165 2205
.- a230. . 162 . . 33«3
¢330 164 3343
¢330 160 3305
...a330.__....166 _____ 2961 __ ..
0330 155 6231
03350 16+ 357
— @330 . 156 . ... 5691
«231 158 S8u9
0331 156 5557
__e33V_ ___159 _ __ 3380
«331 160 S429

RPH
«398_.180,3__1,05___
602 182.1 o9
°406 1817 1.0}

-+396. 181.9 _1e05__

399 181.9 1le04
«396 182.5 295
0402 . 1B147__1.00__
«395 182.5 1400
«605 181.1 105
0399 . lﬂloi. 105 ...
2406 179,5 1.05
0602 180.4 ;01‘
e400. 181.2.. 0 98__
003 181.4 9
eal0 179.8 o897
ehC ..1B2,0 __ 98 _
+384 182,0 1.00
397 180.,5 1.01
.502..-180.6__. 1'08—.
0395 181,9 99
0605 181.9 1.05
+404 180,89 _l.06__
«602 180.8 98
I‘OS 180.. 098
«600.- 180,9.-1.02___
¢398 193,66 136
o607 180,5 +«88

. o660} 1809 . 105

¢392 182.,0 1.02
0606 179.9 L.05
o606, 180,46 _le06 .
«402 181.9 95
402 180,6 1406
e39]1 161e7. lele _.
606 181eD 1000
«388 182,2 97
«600 - 18262 . 1e07___
o602 180.4 1lelp
0‘09 18203 1005
«600 181le]l 1006 _
«600 180.9 96
406 18049 1002
eh03_ 1814 9% ___
¢3893 181.9 «89
«39¢ 18143 %
0395 18149 1609._
«390 182.,2 1-01
394 181.9 1.05

_e&0] | 180.61 091__

«396 18]1.9 «98




TUR R TAT [P RN

BADC-ST-7112

"CRUISE AIRSPEED PRESSURE ~ TORQUE ROTOR ~NZ ™

.- GUIDE ALTITUDE RPM
.__1331_____1590_A____3328___"_3906_p181.0___;95__
* «331 149 S%e8 0403 182,06 1.04

«331 157 3344 0605 1060e2 1005
_ @33} _ 157 _____ 3526 __ .403_181.7 1.09_
331 162 3344 0402 1809 1le04
331 166 3046 «403 180,9 «95
L._e332 18 _ 906 ola _192.3_1.30__
. 0232 199 3402 «402 180,00 1lel0
0232 157 3292 «396 181,0 1.02
@32 159 __ 3302 __ __+403_ 180.2  +98_
«332 158 5678 «390 -182.,2  1.07
0332 156 5809 0391 18?..0 . 096
_e232  _ 160 ____ 3-50 _ _ 406 18lel _ +99__
02 154 3365 0603 180.7 «99
2332 161 3693 o400 81,1 «97
332 162 3001 _ 0402 18146 1401
«332 156 3393 «403 180,1 1.02
¢332 155 3382 +601 1803 1.07
_ «333 160 13352 _ _+408 _181.,3_ 1,08 _
0353 156 3402 ¢396 180,88 1.00
«233 100 3346 «399 179.7 1.08
2233 15¢ $iL2) . 394 18z.0 95
¢332 150 3403 «399 180.6 «98
0333 165 2952 «&00 181,11 «95
‘0333 ) N 159_ . 5668_____.385 . 182¢2 1le0} _
v 233 161 5335 2397 182.¢ 1.02
e 13 192 LY T2 e39]1 1B1,6 1401
0331 156 cal} e3%n 1821 1403 _
«333 161 2684 402 180,8 96
334 150 315 380 182.,0 1.09
¢3324 161 5309 _ _ +%06 182,2 1400
EEES 169 320 o2 1799 107
Lo2h 163 3189 k01 12140 «98
v334 161 53«3 «399 1&2.1 96
0334 162 392 «396 181,.,9 «95
334 162 41046 «600 181o9 1.02
335 1&¢ 5429 ¢305 1i82.1 1400
+3.% 161 3704 ¢« 391 18201 1.03
.335 159 3463 e405 180.8 101
02535 154 8267 ¢391 18149 1let]
335 157 3419 e399 181e7 1e08
0335 lbl 5432 03:;1 182.6 296
_e338% _ 158 SLy9 _ . 396 181e9 1e0R
03D 163 2753 «397 180.7 «98
«33€ 163 30%p 0397 152.2 97
+33% 13 L3 ) 0465 19Teb 1024 _
335 157 3333 «601 180.9 1601
«336 161 3205 «600 1803 95
0336 158 _ 9708 . .386 1Bl.8 99
0230 159 3301 «398 185,55 101
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E NADC=-ST~7112
=3
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3 CRUISE  AIRSPEED PRESSURE TORQUE ROTOR NZ
GUIDE ALTITUDE ROM
3 ——36____ 199 __. 4868 L4402 __181.9___ 98 __
3 © ¢336 15% 3370 ¢339S5 18048 1e04
1 " 336 160 5543 «395 182,1 98
3 T L ed36 .. _.161 . . 3327 «406 18143 _ 93 _
F 336 192 2692 «406 180,06 1401
1 «336 159 54649 ¢394 182,0 1.00
3 —a336____\S2.__ 4351 4398 . 182.0__.1203__
2 *336 158 4863 +3%¢ 182.u 1le0é
3 «328 157 0250 «386 182.2 97
——.e337 156 . . B8u& _ 4349 _182e1.-1e10.
3 «337 163 ‘4006 «397 182,2 95
3 337 158 32%8 «403 181.1 1405
: e 0337163 _ 34¥M2 . +403..181.2 .. «97__
0337 100 5tto «395 132,77 1le02
3 ¢337 162 3328 ealis 18BGeb 106
3 — ad37_.. _ 162, _ 3349 .. . J402. 181.2 _ «96 __
«337 160 3381 «399 181.2 «97
3 «337 160 3380 o403 181,33 1.01
3 L~ 2338 ____160.... . 3334 _.__ 402 180.6 _..e96__
; ) 158 5797 «396 182,0 1.05
: 28 161 4482 «397 182.0 1.02
_ _.e333 . 186..... 3472 .. <60& 181e% 101 _
«338 160 3343 o604 180.7 97
«338 137 922 ebhds 200s7 1.3)
338 __ L 161, - _ 3714 . 0395 182.2 105 -
1 2258 165 2h14 0405 181.8 1.0}
3 B «338 156 3243 oo (G2 180.6 1.03
3 0323 159 4323 . 396 1B2.7.. «93..
«338 166 2904 «398 180.8 «99
«338 160 3338 «405 181e3 1404
. . 233 = 16) - . - 3669 ... 406 1822 -- #96-.
«33b 3105 2223 o602 182.,1 1.01
3.4 195 3344 02 180.7 1409
o338 . . 165 .. 3366 «400 181e.7 «92 .
0339 157 o080 «385 181,06 «97
«339 163 3714 400 181.8 92
L -2339 __156 _. .. BUS _ . 44901 18643. .1el7...
1259 100 3275 o401 130.0 97
(2sYy 142 3567 o402 181,7 1.09
0239 156 . 3204 k06 1804 1e02 .
¢339 165 29¢a »398 181.,0 1401
¢339 154 3334 «395 181.0 96
0339 _ . 161 _ 3430 .. 4399 81.7._ <98
¢339 157 3al7 «o0B 18046 1002
2339 162 5S40 «399 182,06 le02
0339 . 159, . 5632 e394 182.4&% 1400 ..
«339 162 3366 «399 181,.9 96
«339 156 3315 060}, lelol_ «95
. «336 . 156 330! .e403 181,1 .1.02 .

339 132 3525 <406 180.9 93
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LM s ¥ dmiie Araat

VR AT




E NADC-ST-7112

b L BB M et b

E 3
]
3 CRUISE WiRSPEED PRESSURE ~ TORQUE ROTOR™ "NZ7 i
4 GUIDE ALTITUDE RPM 3
3 ___03"'0_____159_ O Se40 393 182.5 __ #92__
030 161 3253 eh01 1808 1le02
03460 159 6020 396 182.0 1403
_e340__ _ 161 3156 _ 406 1811 106
3 0360 162 3386 k04 180,9 1401
3 0340 16} 4165 k06 182¢4 1407
#3580 _ ey 330) 404 _18049_ 127 _
e300 102 3714 ,408 1BZ.7 le02 ;
3 2340 156 687 «358 1282.5 1lell i
& . 03"‘0“__ . 16y _ . 34060 . _.605 _!81.0 _1300___ §
] 0340 158 " 13445 607 - 18146 1401 p
+361 129 3239 eh06 ~179¢5 ~ 1405 !
3 . ’361 _____ 157 _._‘____3‘77_ — 603 18000 _ 1:0‘__ :
E 351 156 893 e347 182.¢ 120
1 «341] 158 3440 «606 18142 1«01 %
i est) 165 . 2313 _ 401 181.6 1404 _ ;
3 341 163 2718 #3398 181.0 «90
361 162 3321 «e08 181.5> 1405
W36y, 199 . 3185 .02, 18046 _1e12__
252 162 350 «406 161 8 «93
1 02 162 4519 ¢392 160.9 97
1 _:ia3 161 . . 3689 _ 398 1816 _ 90 __ ;
0343 1€1 5652 «395 182.3 99 B
8 0343 161 5318 «395 182.,5 1.00 :
E _oe363__ 181 _ .| 3370 ____«402__180.8_ _1e10__ Z
s 2243 158 3a02 o400 18042 493 i
1 243 157 352¢& «400 1819 1+08 i
733 153 w221 ¢392 181.8 106 _ i
e344 159 5406 «e02 18243 98 i
3 o344 165 3381 +399 180.8 +98 :
E __.e366 161 3263 ___ +398 _18les 97 _
. T 77 19¢6 601 1G2.8 1e24
E e3eb 138 3821 k03 181,6 1.07
: 356 162 _ 3310 402 181e2 97 _
0344 156 3402 | 402 18040 1606
«345 160 5557 «390 182¢2 97
3 363 155 5206 _«397 182.0 1s06 _
3 4% 162 378 o6 1H2e4  #95
3 0395 152 3241 «398 178.9 1le02
3 _el45_ 158 G006 . 38R 15240 100
] 0365 161 5429 »296 1823 97
3 345 164 2812 398 151.0 1000
3 _e36S ___ 169 . 1982 . .3T4. 1813 _1e17_. :
: el A ) 169 3343 398 181.1 1011 :
1 0345 162 3461 603 18049 1le07 :
] . exéh 123 . 12¢3 «3TT 1509 _1e24
3 o346 160 36aS k02 180.8 99
e 266 154 3456 396, 181.2 1405
. e365 _ 163 _ 3209 ___ 4402 181e1 _ 1e05__
2366 158 5591 <390 182.2 104

A-12




NADC~S5T-7112

3
]
;_‘1
i
E
b
3
i
3
]
H
CRUJISE AIRSPEED PRESSURE TORQUE ROTOR N2 3
GUIDE ALTITUDE RPM :
~—2346_____155 . _ 5820 __ ..391_..182.4__1.01__ E
0356 162 5455 393 182.4 <96 i
I «346 101 3326 #4408 181.,5 <97 3
. 8346 . _. 1603 _ . . 2730 —___ ¢406 .180.9 ..le02._ 3
365 164 3085 394 181,2 094 :;t
347 154 3275 ¢399 180.6 1413 3
34T Y6 3158, 4406 _180.4 _le0&__ 3
0247 196 3504 492 181,9 1406 ;
o347 159 2108 392 182.4 le00 3
e eZAT . 146 . _ 1271 - ... 405 1854 .1427._ i
0347 164 Selys o60)1 1825 1le01 F
0567 158 3360 404 180.8 1402 3
——e36T___161. .. 3253 ._ _es01 .180.8 . 98 _ E
PRTY 4 165 [ §-YX o401 182.1 oS8 1
; 0343 161 402}’ 391 181,7 97 3
3 — .a33b ___. 163 __ __ 3299 . ed3 180.6 .. «98_ H
3 348 159 3402 402 18047 106 3
*368 162 3035 «603 181.,2 1403 :
. e368 16T .. 129 _ . 4398 .189,6_ _1.31__ :
359 161 3445 0405 182.2 1le04 i
¢339 161 3263 «406 181.1 1e03 3
F — |3‘.r9.;._ . 162 . _31Xl R ._0399 - 18103 -—— .9(.__ H
3 0349 158 3354 606 180.9 1602 ;
: 350 164 927 ¢395 182.2 1.02 H
2 - 03500 _._183 .. . 4ua2. . 4605--183.1..1.05— i
1 «3%0 132 27 096 198,7 1427 %
396 153 5319 «396 182.,0 1.08 3
4230 16S 3761 ... «402 1819 . 96 H
0250 163 3068 ¢397 180.7 99 1
F «350 156 1373 e380 180.7 87 i
.- 350 ... 156 ... .324T. . 4404 .. 1B0.9 .98
1 «350 156 3489 401 18049 <98
3 T .25) 193 S497 «395 182,8 33
..#351 .158. 3168 . .e401 180¢6 ..097 _ :
+351 161 3316 «408 181,.1 93 i
«353 164 893 400 182.0 <94 i
1 «--8351.. — 161..— .. 33IT ._. .. ¢398 . 181e& __e95_. :
r 4351 13‘0 9ve6 04697 19900 10“3
3 0332 154 3402 600 1B0sT 98 i
1 ‘ .. .e352 _. 163 . - 2482 e40] 1Blel 1leCs . :
0352 159 5535 389 182.0 1.00
0352 164 4762 394 182.0 96
. - e352 _ 161 .._ __. 4807 ___ _ 4398. 18148._le04__
352 153 5350 e396 182.1 1422 :
2352 165 27067 +40&6 1804 1le05 1
3520 — 159 ... . 3295 . . 397 181.3 1le07 _ :
352 163 3730 402 181.9 S8
«352 163 5262 396, 182.4 97
L0253 158 __ . ._ 3269 . _ +403 1B80.9 _1¢09 _

e353 164 2191 «395 180.7 <94




g
g i
i
; ;
§
E ]
' i
;
i "CRUISE AIRSPEED FRESSURE TORQUE ROTOR ~NZ™ i
d GUICE ALTITUDE RPM 3
4 C43S3__ 153 __ . 336 373 _182.7 1.12 ]
¢ 3.03 153 5346 398 181.,9 1.12 3
é +333 155 3413 o404 18142 1402 i
L L33 132 . . 906 497 199.¢ 1.25 _ 3
4 ¢353 164 2751 «398 181.2 98 . :
383 159 3446 «398 18043 <97 i
1 W35 152 5796 390 . 182,95 99 _ :
5 ,354 161 3243 «401 180,56 1403 1
g 0354 160 34630 401 181,7 1400 1
C Soe 160 _ _ | 317 2405 161.1 1403 _ i

i 0354 169 .31865 «399 180.7 1406
3 +356 163 5264 «403 182.0 99 i
3 e2b6 Yk 1036 687 199,55 1427 3
»ad 13 8u3 eehR  191,0 136 i
3 3T 129 -3509 060? 181.7 <98 3
oihh 160 3:22) «606 18049 1401 %

o208 160 331c «399 181.3 1.08
255 169 3343 oo0] 1B81¢2 1405 1
_eT3% 15T . 3253 .08 180s1 _ 91 | 3
2 slos 102 2e50 eed5 180,% le07 i
4 U5 158 3355 o4C0 380¢7 107
3 PR _1vl . 3el2  e602 121.9 9] ;
3 256 157 177 «386 189.6 1le}) i
4 PRS- 164 «T174 «400 182.0 «93 i
356 161 ___ _ 5536 __ <601 (B2.5 1.03
: 169 4636 #3997 182.t 1602 ]
3 PR 159 5792 226 132,59 «98 H
3 . A 159 3269 <604 1B0e9 1402 i
3 0395 165 3365 «606 182,90 95 3
3 0357 16¢ 3897 40} 181.8 99 }
o127 J150 373 __.380 182.1 1e13 :
¥ 1L 3:i0 . «4N2 181lev  lell H
P 1¢0 “e95 P Y12 1849 1e2¢ b
; PR ¥ 4 159 3892 e3%¢ 18240 w96
3 327 161 31iv5 24600 180.6 «98 :
] 0357 162 32v0 406 180eY 93 :

o . 23N - 163 2abe ¢34%5 18157 _09?

: PR 161 3724 o3vA  lH0eZ 093

e b 161 3237 o4l 1lBue9 1le02
o354 160 4hcl e394 182.0 1+06 ;
o 5B 161 445> «40]1 181.7 1leC0 .
PRt )39 4746 «399 182¢3 23 .

0 3%% 159 ~ 3332 . abfi” 1998 «97_ __

es.ad 152 5330 «393 182:2 108

3 3%73 113 2109 «383 162.6 125

.o = -1 71,5 e3Ch 19101 lelYy

233 161 3553 001 181.8 1.05

«359 166 27%0 «405 1Blee 1402

L3z 156 3167 462 180,6 1412 _
iy 153 1599 4Dl 182.%1 1400




FADC-ST-7112
oduced from .
Bery available_copy
] ‘CeUlsE TAIKSPEED PR
3 Culpe ALTITUDE
3 -— 3259 __ 159 - .. 3243 —— .. 0405
3 -1 158 3149 0401
4 0359 159 5364 396
. - el€0 -.15% _ _ 3338 040y
0360 16} 3494 0406
3 . +36¢0 156 3188 « 402
4 r._.-351__.___1(:‘:_._.._.. 3898._.__0404‘
2361} 142 3552 v40]
. 0201 156 3¢9y 602
3 ~e0l0) 164 . 3333 _ . 0402 |
e35] 147 . 934 0432
; 362 16} 5974 «39
3 .- 2362 1n6 - 3412 _ o403
; 2302 162 3924 «396
3 «zn2 161 ‘3340 *39¢
3 2362 . _ 161 6035 . L3485
3 ¢363 16]1 3962 «394
3 «363 163 5270 e401
3 2383 ___ 160 .. 35031 _ _ 2401
? el 1€2 3363 «379
1 o353 154 3217 +399
3 PR | 121 5517 . «398
9 304 163 3994 394
; ¢34 160 5367 *394
3 . 2304 S LY} - 325 2403
3 T 157 3a062 w403
- 03264 163 4539 «392
3 [P NEA :59 33%3 0“03
3565 161 5520 «395
5 « 265 143 1203 673
3 . - 0285 - 160 -  35e3 . «40S
3 eanh id9 L7¢2 »396
3 L3 162 Casty 395
a3 137 3310 ... XY
- 355 169 203 404
: 0365 159 36062 ¢3%n
E -«366 - 159 - 32848 . | L4013
350D s ¥0ee X%
3 P ] 133 11]e vbdlas
0377 156 Sace «398
. «367 160 dalae «b604
e 387 153 3211 040}
357 .. 161 3nz2 | . «40]
327 169 3273 k]
363 192 2694 0404
- e368 10] S349 0405
0358 160 5523 «390
e358 159 3367 «4Q0
. e238 162 wbal 356
s 08 160 5347 *3%3

s T RN LTI, T —
Ty T ST AT YT AL O TR TR WL 6 e D oy

ESSURE TOROUE ™~ ROTOR ~'NZ2 ™

RPM
18046___1e06__
180.4 «95

181.9 1.01
l180.6 . 1le06._.

18105 90
180,06 97
-182,1___.98__

180,6 1,25
180,6 1.904
182.,0 .1.05

-2016 le27

182.6 97
181e3 . 497 __
182,4 leg2
160.0 le.09
16843 _le27.
182,5 294
187,3 .93
-180.” 1'01,
18049 1,06
179,8  1.09
18244 leg2 .
i82,3 .95
182.0 1.03
180.3. 1.03..
160.6 le0n
,1103 «97
15007 l-la
18z.% «9]
20044 132

Iel.:’..lllo -
18242 1000

18244 «99
181.2 114
182.3 1.02
18u.4 iel0

180.4  1.09.
18¢g.2 .91
183,9 leb4
182.°2 le04
181,64 1.03
leloO 94
18203 . 091
181.1 le?

180.4 1e02
182.“ 1009
182.4 .93
181.1 .97

182.2 103
182.2 1425
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E BADC-ST=7112

3

S

3

E 3

E CHUISE ALRSPEED PRESSURE TORQUE ~ROTOR 'N27 5

3 SUINE ALTITUDE RPM 3

g o e368__ 161 5213 0395  181.7 | 94 _ E
2209 152 3488 «408 1824 102 E

3 359 163 500 ¢393 182.4 «98

3 L e3T70 . 162 3356 e403 181.8 98 _

E «370 165 2944 «4G0 18145 1400 .
o370 i63 5274 294 182,46 97 E

: __e3M_ . 167 _ 3612 ___ «405 _181.9 1.02 2

3 L3 103 3698 002 181.9 o84 . 2

3 o327} 162 3509 0402 18240 1407 3

3 37 160 . . S6TB <393 18240 697 3

3 0371 159 .5307 2395 182,00 1600 E

3 o372 160 5455 e396 1817 102 E

3 Ca272 . 163 ___ 3e62 _ _ »403_ 18240 le0} . 3
2a72 145 1116 e3Y7 1B4.% 1425 3

> «3/2 160 Sa& ) «393 182.1 103 3

3 LU 151 34u0 040D 1H2e2 93 g
e2/3 153 3306 «404 130.6 1.16 E

Y «373 162 3402 393 1817 1e0i 3

- «2/3 . 159‘ —— . 3338 __ «400 181.1 leld _ 3

373 10} 5'05'1 500 187,64 le01 3
: 374 189 a309 03 18205 leC3 3
«tlt ',“:7 _ 3298 - « 335 '81.5 :008

3 o374 162 4312 «396 1B82.5 len2

3 2374 151 5398 396 181e7 1422 3

3 “2T6 156 33¢9 . <400 8le% 1009 _ ;

3 2iig 189 L4u3 e40% 19246 1404 :

7 o Pt 151 5313 «3%3 181.2 1413 :

3 .. 15 162 3zl 004 12144 91 E

E NS 151 33e7 402 18147 93 ;

3 2375 159 3359 o406 1B0¢8 493

1 T 86 3397 o395 181,4 _1l.01 z
TR 153 3333 «403 181.8 108 i
2sTh 100 33%1 397 18040 105 !
.376 105 36l2 ¢378 18242 1le05 :
376 165 3714 ea04 18149 1027 :
376 162 3300 0396 182:3 1e04 ;
«376 153 3424 «uanS 18149 le06 _ :
e TH 1.7 3300 Y %iY4 189049 1¢09 ;
2106 163 3°70 «60? 180+ 1402 i
~376 166 3436 496 181e3 1402 :
276 159 4469 «400 183+0 89 3
2377 161 3426 +398 181.8 1402 ;
o377, _ 163 . ... .32%6 . 605 181.9 1609 _ k
317 151 5540 «3HR  1B81e5 1006 3
ey 154 5409 w395 1E1.6 1.0l :
P 153 . 3pe8 0402 18044 iel/ ;
« 378 135 1116 eble 163,9 138 3
«378 161 3581 <600 182,0 .98 i

_e379_ 162 3531 | 402 18160 _ 93 _ :

379 164 3344 <400 18,1 1l.02




T TR TN T R € Y T

T ET N SRR BT W (Y
R T A P A T T R PR iy T, i
E HAYC-ST-7112 3
A
. 4
%
3 CAUISE  ALHSPEED PRESSURE TONOUE ROTOR N2 3
3 GUIpE ALTITUDE Rpp
3 - 9379 153 __ 5366 _ . ,396 . 182.0 _1.03._ 3
3 +379 163 3472 *404 18141l ie05 . E
3 s 3.0 182 3355 +400 181,1 .89 E
R PRRT: 151 - 9275 .. 4397 132,06 j.05 _
3 - . o280 146 loes 490 179,68 1.26
3 380 141 1010 #4657 199,55 1.29
3 - o330 __len. . 3379 —— 397 182,0___1,03 _
2380 16} 8443 e394 182,.2 98
=24) 162 3359 *403 181.1 1.02
3%l b0 367y 2397 182,0. 103
I »33] 160 -3365 -406 -180,7 .89
1 »34} 162 4256 *397 182.4 1.04 3
. soh} | . . 159 . a— 5353 -~ . 0394 182,90 - 1001... 3
3 3 144 15314 *393 184.6 1.25 3
Y 186 - %lY 30 201.8 10?3 F
Y3 S . .33 . b, _ 1063 ... ,4¢8 199.8 _1.23 ]
$ 3 381 162 3339 «401 1Bl.4 1,03 3
3 «38} 196 33u6 «403 181,1 93 3
- R LA [ T 9395 . .39 18243. .. +95_ H
2ok 109 533¢ 202 182,2 1.0) i
$322 145 1046 +489  200.6 1.283 i
3282 . 188 4072 - 6402 18. 71 .96 3
oIH2 168 2299 «396 181.7 .87 E
362 163 5212 *404¢ 182,5 1l.09 4
~-o383. 260 | 3504 ___l41p. 182.4 .. 1.09._ ]
o283 158 404) o1l 182.8 1.00 i
0343 162 35¢s +405 181.9 *SY é
3 - aZot 161 3305 +605  181el 1405 .
¢ 384 169 56¢3 *403 182.% 1l.05 i
3 0335 158 6171 «396 182.8 .97 ]
K .oa35% 165 - R190 . 4397 182.2 .1.00. i
g ezdh 163 3779 *402 18241 1.06 :
g R 151 5287 397 18149 .01 :
2337 165 —~ 4137 . .298 182+1 1.00 i
#3317 164 1049 2487 199.7 1.3p i
; «338 163 367} 2400 1B8l.0 96 E
7 .. 2398 160 . ... 3268 .. 2405 18040 1.9 :
z 4274 159 1234 ¢391  183.Y 1.25 3
W s 162 3350 400 18240 <97 i
ks . . +336 160 5771 «392 1B82.3. 1.04 :
g «39p 161 5531 »401 182.9 1.03 H
«39] 159 3301 o404 1B1el 1e26 b
3 < vE920 166 L 1094 . .489 199.8 - le24 . :
i . 0392 150 924 *434 20149 1.5 H
: *352 156 3178 *403 18143 .87 :
e 3%4% 166 33718 --o460 18047 1le00 _ i
> ¢354 166 419y 398 182,.5 i¢00
k »324 156 3456 404 181.9 1404
- 396 163 . | 3494 239% 81,3 | 494 _
k +3%5 168 469% e300 182,7 1-00
13 H




t i
3 NADC-ST-7112 {
; ;
B i
E
3
£ .
3 CRUISE ™ AIRSPEED "PRESSURE ~“TIRQUE ROTOR ~ NZ™
§ ‘- GUIDE ALTITUCE RPH
E 0395 _ 162 ___ 4177 ____«405_182.7__ 97 _ :
1 4398 162 5426 w401 18246 14027 !
3 0396 161 4214 402 182.3 89 :
3 356 166 _ _ _ 5259 | 395 182.1 98 ) :
] 396 166 3466 «402 182.1 1.02 . i
3 «396 164 5506 «38B 181.9 95
i _+396 _ 162 3306 ___.402 181.0 _ +86 _
; 397 162 3941 %08 180+t 1005 i
3 1 4397 105 3315 0404 1Bl.6 98
3 L Le397_ 160 __ . 3eb2 .396 18Bled 1400 _
3 395 157 .35u0 «405 180.9Y <92
3 +398 145 1034 «6TT 200.3 " 124 :
- C_e333_ __ 159 _ 5665 ___ e397 182.5 _ 96
2398 165 -S5403 0398 182,90 94 b
] - a398 161 36 T o604 132.1 1405
3 $578 160 _ _ 3317 €300 30,9 1409 __
+3938 132 764 e4663 19840 lebds i
1 «399 158 3149 405 1B81.9 1013 H
E o 2399 . 149 1066 __ _ e490 200.1 _ le24 __ 3
4 P %5 3418 2401 181.1 1495 :
i «%50 161 33e2 #337 181e% 1400 ;
£ . eblue 161 3335 <401 1819 1le0é :
E 401 153 3515 402 181.7 1le01
[ o0l 159 5435 2395 181.6 ie01
- Ceb0) _ 168 . 3154 _ __ <401 1814 1.6
3 etgl 190 1620 eafY  1YYeH 1623 ;
4 2003 155 3349 e3Yy  18pe8 1610 i
_ eudS 143 13va 2390 185.0 115 3
2405 145 1028 276 199.4 1.29
0605 160 3326 408 1B1.6 1,01 :
 e%da, 0 2089 o357 191.% _1es7 _
eslth 160 3zb3 2403 1850.9 1le06& :
3% 06 151 3465 + 06 180.8 Q6 :
2507 160 943 «457 (939 1le2% :
3 09 133 111 e6ll 16349 lekd H
3 o010 153 3703 398 1825 55 :
612 ° 163 Y 039G  iB2.% 1«01 _
.%12 152 92 «235  181.8  1eG7? ;
=212 16} 3367 «aGO  Y37nel  iela i
3 =13 152 Y27 «395  1%2.1 103
3 eail 153 4979 «396 1822 lell -
1 o513 163 3702 »300 181.9 1.08 ;
oh)6 161 | 3456 «3%7 18B1e7 1e02
: Y 153 3957 o0 182.2 <9 :
E il 15% Sue? 0297 181.8 1495 . H
2 2ih 161 “30% 0395 152.1 1eC2
2415 144 ioze «388 200.1 1435
3 %35 165 5263 <404 182.5 1400
3 lin 159 5621 2393 18242 1480 .
] eulb 101 5537 e0? 152.6 1467




ety P o Sy St s ey Bl S o T o~ TR TP T 7 " ¢ e, P AT NI ST e 5 S

B e S e

: RADC-ST-7112

H
i

CRUISE ™ AIRSPEED PRESSUHE TORQUE ROTOR N2 )

. GUIDE ALTITUDE RPM E
o618 159 . 3875 ____,395__ 121,5__ ¢95__ F
%18 164 3355 «600 181.,7 93 3
. e%19 169 3263 403 181.1 1+b9 i
Te920 . _ 1684 | _ | eocB  _ 0402._.182.3 _1.02. ..
‘e «420 160 Se40 393 182.5 1404
0421 166 4699 «398 182,1 97
'_.‘031.——--15’__ _— .51)22_—_.3914_181 «S_1e01__
o223 156 61ub 393 182,33 1400
s 'oea22 164 2304 e399 181.5 1405 4
e-.e822 . __155 . . 3360... . o494. 18046 .2e05__ ;
o422 161 -3355 600 181.9 1.10 }
425 161 5262 0396 182.0 ° <96
* — o226 . 165..... 3301 __...398..180.5.... ¢97__.
t el 1892 2220 «400 181.6 1400 3
26 154 ‘6234 ¢390 182.3 «93 E
w026 .. 159 ... G751 _ . 4401 181.6 _1.06__ )
%27 162 3552 604 182.1 1.03 1
3 °428 133 1116 eblé 183,9 1445 ;
- L. e8P0 169 _ . | 1063 ___ 4489 200.1. le22_.
3 2% 159 5470 «397 182.,6 .98 3
e 30 164 870 2667 198,T 1.24 1
em @30 -_ .. 162 . 23451 L. .e606& 180.9 . 98.__ E
0630 155 4526 +405 182.0 1lel2 3
k32 149 H6) 6T} 198.4 132
—-oh32__ 151 — - 9172 _...4400 . 182,0...1.00 A
T 22 160 Sebtd 396 181.9 o9& ]
«+33 165 27yl «397 131,.2 97 E
o34 169 3630 . 396 180.7 1.0d.. ;
435 159 3521 404 1816 1.08 E
#5435 162 3681 «352 1B1.6 1l.07 3
e-0l29 L 188. L L. 5621 .. 43986 181e9.- 1len? . 3
' AR 169 3350 0302 179:0 «S7 3
vl 160 «256 «357 18146 97 3
- L& 19 912 430 200e1 129 3
o4t 158 3449 0402 180¢% $e12
volB 167 337¢ ¢399 180.8 1.06
T ..e&B3 .- ._. 188 _ | - 3253 -ebl? 1500 _1el0_..
ey 159 5356 602 182.4 le0Z
e d5H 150 951 ooTT 2006 1e24
... o037 . . 160 . 36908 +404 182.,2 1400
«457 S6 1831 0282 191.3 1le31 3
050 159 5411 «389 182.0 1.00 :
«b6Y. . - 166 TLT .. .ex01 182,5 «99_ _
045} 161 3542 e302 1B0.8 1e09 E
EPTXS | 153 3300 604 1B1.2 1lel0 2
— w462 .. 158 5149 .39 181.3 91 __
o567 169 3413 k02 181e% 1409
+ 667 1938 31k0 e40] 180.3 100
' .. e%68._ . 160 .. . 3283 608 182.0 lels _ 3
29 149 abs 471 1964 128 1
o
k.
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1 CHUISE ™ "AINSPEED PRESSURE = TORQUE < ROTOR N2 i
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