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SUMM&RY

INTRODUCTION

This report presents data obtained from a flight loads survey
performed on four U.S. Marine Corps CH-53A helicopters by personnel
of the Naval Air Development. Center, Aero Structures Department,
Warminster, Pa. This work was performed under the sponsorship of the
Naval Air Systems Comand, AIRTASK No. F00-422-20".., entitled
"Belicopter Flight Loads/Dynamics." The purpose of this survey was to
determine whether design limits, as outlined in references (1) and (2),
were being exceeded under anetuail operating conditions. The z-urvey
obtained a total of 133.40 hours of valid flight data, including 69.95
hours of coiLat time, d&:ring the period May 1968 to May 1969.

The CH-53A helicopter is a single naiL rotor, two engine,
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
with a secondary mission of trans7orting troops. A photo and outline
drawling of the CH-53A ire shown in Figure 1. Basic physical char2cter-
istics are tabulated in Table I.

The oscillographic recording systems were installed in the four
aircraft, one at U.S. Marine Baie, Quantico, Va. and three at tT.S.
Marine Corps Air Facility, Santa Ana, California. The instalJaticns
were made by instruentation personnel of the Aero Structures Depart-
sent (ASD). The locations of the flight recorder and the accelerometer
within the aircraft are shown in Figure 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 making minor repairs and adjustments
as required. Parameters recorded were airspeed, altitude, outside air
temperature, normal acceleration, rotary wing RPM, cruise guide indica-
tion, #1 engine torque and la-ding and take-cff indication.

SUMMARY OF RESULTS

The CH-53A helicopters surveyed operated 10% of the recorded
time above 150 kts and 2% above 160 kts. The design level maximm
flight speed at basic design gross weight for this aircraft is 170 kts.

The helicopters were found to operate at rotor speeds in excemi-
of 100% rated RPM about 90Z of the total recorded time. This was the
only measured parameter that was found to exceed seriously the design
limitations.
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Three-quarters of the recorded tine, the helicopters surveyed
operated at gross weights between 33,000 lbs. a°d 35,000 lbs. Bdsic
design gross weight for this aircraft is 33,500 lbs.

It was found that the helicopters spent two-thirds of their
recoroed time with cruise guide indication below 10%. The fatigue
life of rotary wing components is seriously reduced by operating above
70% cruise guide; it was found that 70% cruise guide was monentarily
exceeded only six times in over 100 hrs. (An explanation of cruise
guide is given in the Discussion of Data.)

The helicopters surveyed never exceeded a normal loai factor oi
1.8 on landing. The design normal load factor for a level landingl
maximum vertical reaction (the most severe condition) is greater than 2.

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

CONCLUSIONS

Since only a limited amount of deta (133 flight hours) was
generated during this study, the following coiaclusions should be
regarded as tentative rather than definitive.

1. 7he CH-53A h'licopters operated about 90% of the time in
excess of 130% normal rattd rotor speed. This was the only desigg
limit that was found to be exceeded by the helicopters upon which this
atudy was performed.

2. Because cruise guide readinks in excess of 70% were in-
frequently found, blade stall, and the high rotor component fa.igue
loadings that accompa-y it, should not be expected to be a problem
ou the CE-53 helicopter.

RECCOENDATIONS

1. A temperature probe ha-ring a response time comparable to
that of the altitude (i.e. pressure) transducer should always be used
in helicopter flight load studies in order that density altitude may
be calculated.

iv
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DIAT RECORDING SYSTEM

This special NADC recording system that was used to monitor
cCH-53A flight loads provided time histories of airspeed, altitude,
normal acceleration, rotor RPM, outside air temperature, #1 engine
torque, cruise guide and a take-off/lauding indication. The recording
system consisted of a modified Century 409 oscillograph, NADC bridge-
balance unit, pressure and acceleration transd'cers, temperature probe,
Anadex frequency converter to measure main rotor Ml, and associated
components. The system weighed approximately 20 pounds. A photograph

of the recorder system is shown in Figure 2.

The elactrical signals for measurement of rotor speed, engine
torque, and cau•ise 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
was decermined 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
installed on the airframe at fuselage station 335, 48 inches to the
right of the helicopter centerline, and 67 inches above the deck. The
accelero",-ter installation is shown in Figure 3.

-.,e racr-er was energized when the helicopter parking brake was

released. Uirborae t-ime was determined by the cake-offi/landing indica-
tion. Time historieaz vere recorded on oscillograph paper 3-5/8" in
width and 150 feet iii lec--h. Pr,%er transport speed for this program
was established at ý it=h= per mirute tv obtain the best record
legibility and still teceive an aner..ge of fi-e !•.ight !ours of in-
formation pet uagaz'ne. A portion of one of the oacillogratph r-cords
shoving the traces that were recorded ir flight is shown in Figure 4.

DATA PROCESSDoG

All flight records (oscillograms) received at HAC were
processed and edited for reading. The editing procedure included
entering directly on each flight record such pertinent information
as gross weight, mission description, duration, etc. This information
was taken from the Pilot Flight Report Form, which is shoA in Figure 5.
Aircraft weight changes were estimated to the 'Aearest 500 lbs. by con-
sidering fuel consumption and on/off-loading of cargo and, passengers.
Thus the existing aircraft gross weight was marked at periodic intervals
on the flight records.

The data reading was performed on semi-automatic data-reduction
equipment. Two methods were used to rea4 the flight data. In the first
method, all parameters on the flight record were read simultaneously at
intervals of one minute as I.ndicated by the timing trace on the record.
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It was thmght that =he one minute interval was optimim to yield maximm
informarlun at a minimum rd•ad ng cost. T-- the second method, all para-
metera were read simultaneously Whenevur any o:. of three selected
parieters ezceedsd a apecified threshold value. These three parameters
and their threshold values were:

A. Normal Load Factor - read whenever it is greater thin
1.2 or less than -0.8.

B. Engine Torque - read whenever it is grea.;er than 100Z

C. Cruise Guide - read whenever it is greater than 30Z

In addition, two other criteria must have been satisfied before a reading
was made:

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

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

Note that all parameters on the flight. record were read whenever one of
the three selected parameters satisfi•-l the above threshold values and
criteria. This was done to detect, if pcsoible, an interrelationship
betweeu the various parameters. When the readings were made, related
historical information necessary for classification was nlso punched
upon the same computer card to facilitate later sortinc, computing,
and processing for the information desired.

DISCUSSION OF DATA

The data obtained from the flight survoy of the CH-53A helicopter
is presented in the form of histograms of the various parameters anJ
conditions, cmulative frequency curves, and tables. In analyzing these
data, it should be borne in mind that only 130 hours were recorded, a
small sample. These data should be used only as a g&ide in design.
Definitive conclusions cannot be dravu from such a limited sample.

Figure 6 is a histogram shoving the percentage of flight time
spent in Lhe various airspeed ranges. It can be seen that abuut. twa,-
thirds of the flight time is spent in the range 80-150 knots. This is
the normal operating range for the CH-53A helicopter. Less than ten
percent of the total flight time was spent above 150 knots, and less
than tvo percent above 160 knots. The design %aximm level flig'at speed,
given in References 1 and 2, is 170 knots at basic design gross weight.

2



NI&DC-IST-7112

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 tian 2000 ft. The reason for this is that many of the flights,
distance that cruise altitude was not reached. It is more proper to use

density altitude in reporting helicopter data rather than pressure alti-
tude. However, because of the slow response of the temperature probe
that was useed, it was found in analyzing the recorded data that density

altitude (as computed from the observed pressure and temperature) gave
an erroneous. picture of the helicopter operations.

Figure 8 is a histogram of the percentage of teotal flight time
spent at various ranges of air temperature. It shows that three-quarters
of the flight time occurred in air temperatures between 600 and 800 F.

However, this should not be regarded as typical for helicopter operations
in RVN, since this study includes training missions flown in the conti-
nental United States In a lower air temperature environment.

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 hellicopter. As the velocity of the re-
treating blade decreases, or as airspeed increases, the blade angle of
attack must be increased to obtain the necessary lift. The blade will
begin to stall when the angle of attack can no longer be increased to
offset the loss of rotor speed. Blade stall will first occur at the
blade tip and progress toward the root as severity increases. Whc.a
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 I of Section
III of Reference 3.)

Figure 9 sbows the percentage of total flight tine vs. cruise
guide indication (percent). It shows that two-thirds of the total flbht
time was spent below 10% cruise guide. Cruise guide is an indication of
blade stall and rotary wing component fatigue damage. Normal operation
is in the range 0 to 30 percent, as specified in Reference 3, with
transient operation permitted into the 30 to 70 percent range. Figure
1.0, prepared from the data of Appendix A, is a histogram showing the
number of peaks that occurred at various ranges of cruise guide Indica-
tion. Since cruise guide is a parameter that undergoes rapid fluctua-
tions during maneuvers, this figure presents the data on high cruise
guide indications more correctly than Figure 9. ExamEnation of these

3
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figures indicates that about 0.5% of the total flight time was spent
in cruise guide greater than 307, that over 900 peak counts were
recorded during this time, and that only 6 of these 900 peaks
exceeded 707.

Figure 11 is a histogram of the percentage of total flight time
spent at various rot,,r speeds, expressed as a percentage of design
maxium= rotor speed. In Reference 2, design maximsm rotor speed, with
power on, is giver, as 185 rpm; limit rotor speed, power on, is 204 rpm,
about 107 greate-o. rhis figure shows that these CH-53A helicopters
were operated ot rotor speeds in excess of design maximnm about 907
of its total dlying tine, and in excess of li•it about 17. of the time.
The data also were grouped in 17. rotor speed increments and a second
histogram was drawn, Figure 12, that was virtually identical in shape
to Figure 11.

Figure 13 si ,ws the normal acceleration wran landing vs. per-
centage of landings. This figure indicates than on more than two-thirds
of the landings a normal acceleration of 1.2g vas not exrer.-ded, and that
1.8S was never exceeaded. A normal acceleration of more than 2g is
specified in Reference 4 for the most severe condition, level landing
with maximum vertical reaction.

Figure 14 show the percentage of total flight time spent in
various flight regimes.

Figure 15 8hows the percentage of the total number of flights
vs. flight duration. It can be seen from this figure that more than
two-thirds of the flights were flights of less than an hour duration,
and more than 907 were flights of less than an hour-and-a-half.

Figure 16 is a 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 lbs. and 35,000 !'ia. Baste design gross weight is specified as
33,500 lbs. in References 1 and 2, and design alternate gross weight is
specified as 39,450 lbs. in Reference 2.

Table 3 gives a summary of the total number of takeoffs and land-
ings recorded and the elapsed time of each record. It can be seen that
some records show one more takeoff than landing; this par&dox can be
explained by the fr-ct that the end of the r'-cord was reached before
landing. Note that whereas the CH-53A helicopters ave.aged about 7
takeoffs and landings per hour of elapsed record time, the variation
between records was quite large, ranging from less than 2 to more than
26 takeoffs and landings per hour. There does not seem to be a large
difference in the number of takeoffs and landings per hour between the
two aircraft that were operated in combat and the two that were operated
only in the United States.

4
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Figures 17 and 18 shaw the frequency of equalling or exceeding
a given normal load factor. It can be seen that the CH.-53A helicopters
did not undergo high normal accelerations, 2.5g positive to Og negative
being the range experienced. Reference 2 specifies a -ximi positive
acceleration of 3g, and a minim- negative acceleration of -0.5g.
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TABLE 1

PHYSICAL CHARACTERISTICS OF THE CH-53A HELICOPTER

Model CH-53A

Manufacturer Sikorsky Aircraft (UAC)

Power (2) T64-GE-6 engines of 2,85:.t S1P each

Length (max.. rotary wing blade extended) 88' 2"

Width (max., rotary wing blade extended) 72' 2.7"

Heigia (Max., to top of rotary rudder, blade vertical) 24' 11"

Basic Weight 22,900 lbs.

Gross Weight (max.) 42,000 lbs.

Cruise Speed (8,000 lbs. oi cargo, sea level, standard) 150 Knots, IAS.

8
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STABLE 3

CH-53 HELICOPTER

SUMMARY OF TOTAL NUMBER OF TAKEOFFS AND LANDINGS VS. TOTAL HOURS

Serial No. Record No. Hours Takeoffs Landings

151701 1 .68 1 1

2 1.28 17 17

3 2.76 10 10

4 2.73 12 12

"5 4.09 15 15

"6 2.70 13 13

"7 3.73 10 10

" 8 4.76 9 9

"9 3.88 16

"10 3.78 14 18

"12 2.26 6 6

32.85 127 127

153296 2 1.46 10 10

4 3.35 8 8

"5 3.33 11 11

6 2.78 9 9

7 4.11 37 37

8 2.31 6 6

,, 9 1.66 20 20

11 3.93 5 5
12 .53 4 4

"13 2.28 9 9

"20 2.48 3 3
28.22 122 122

153706 1 .63 1 1

"H 2 .90 1 i

"5 3.98 10 10

"6 2.96 13 13

"7 4.15 17 17

"8 5.11 18 18

"9 4.61 18 18

"10 4.31 16 16

"11 4.31 18 18

12 4.56 22 22

,, 13 1.58 9 9

37.10 143 143

10
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Table 3 (Cont'd)

Serial No. Record No. Hours Takeoffs Landings

153726 2 4.43 7 6
" 3 4.30 4 3
" 4 4.41 34 34

"6 4.84 4 3
"7 4.43 15 15
"8 5.10 6 5

"13 9 5.28 5 4
"1 0 2.03 2 2

"11 .41 0 0
35.23 77 72

TOTAL 41 133.40 469 464

11
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Figure 1 -- CH-53A Helicopter
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NAVAL AIR DEVEWPHMtM CJ)TMR
JOHiNSVILLE

AERO STRUCTURES DEBARTKEMfl
UAR1MINSTER, PA. Io3')4

PILOT -'tIGlIM UPOLRT
(To be co~a'iIted :,fter f'riht*)

TO TIT. PILOT: Thir heli':opter is equipped with a flighL -:elocie, 14i;sie
autoin.:Lwcally 1piod'ices a recorCd of a-1rspee&, nltituCe, norxazi cz-celer-af.iln,
and other fli,,hL eir"i~ronrat-nt conditions. This irifo:mazioa w.,l co-ai-huc'
to im~rovemc-nt of st--uctu-.ai design rcqui-rer-ents mnd fat&tia'iR *.

miinat ion. The fo*--owitv: information is iequirtd for r.-:~v.u n o
rhe ro'--rded data. you.- assistance -is -'igati-P' al'.r'~cia..-d.

DATE:______________ TAKE-OFF- ME~:__

S(QUADP.ON:_________ A/C MtADEL: MT___ - - -

1.Description of issicn including any uru-suil tan,!uvf-r3: f- '.~z
blada stall, auto rotction, eozine fai.lure, turbuenc--x., hn.c ~ ~ CL.

2. Gross Wuighc Inft~rmation

Gross Wei&ht at Takez-Cf f____________

,Stc Weightof Vei,:ht of Iroopz ;ki :-t o
1M Fu. ',ddý:d 'ido a"'~i r,:Cw-

___________ zI---C-.
- I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _+412_ _ _ _ _

Gross Weight at 1-anding,

Pigure 5. Pilot Flight Report Yorm

16
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P'ERCENT TO•TRL FLIGHT TIME
vs.

RIR TEMPERFRTURE
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PFRC'NT TOTRL FLIGHT TIME'
V•.

ROTOR RPM
CH-53 HE'L ICLIP TER I16 .70 FLIGHT HR S

C.)

l = 103.7

"u/j S a 2.74

C-I
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I::CD

f•c J
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"*JFigure 11. Percent Total Flight Time vs. Rotor RMW
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PERCENT OF LANDINGS
VS.

NORMAL ACCEL.ERRTION UPON LANDOING
CH-53 HELICOPTE:R 130.58 FLIGHT HOURS

1 8-0.21

D I

L L;
-- I

Z

-,--. v, - o I _ _ _ _

-LJ

1.20 .10NORMEiL RCCCE[EERRTION UPON LRNDtNG G

Figure 13. Percent of Landings vs. X~rMl Acceleration upon landing
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PERCENT TOITRL FLIGHT TIME'
VC.

FPLIGHT REGIM[EJ
CH-53 HP., ICOPTER 96.77 .FL1THT H,..

0

C)
0

CD.

I--,

I---

Lj C-

o_

C3

H 0V F J CL I M9 JEC UN T E

FLIHTREGIMES

Fg*14, Portent Total Flight Time vs. Flight Regimes
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nPERCU TOTAL 1fl OF FM

VS.
FLWM VWRI0N

CR-53 USLICOFY 133.57 7IJGU HOUlS

I -45.5

Figure 15. Percent Total Flight Time vs. Flight Duration
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PFRCE'NT TOTAL FL.GHT TIME
VS1.

GROSS WEIGHT
CH-53 HE.LICOIPTER 130.37 FLIGHT HRS

3m 335.4 1o2

" 8.9 z 102

U.;

C3.

F--

..j

F--

,rCL

C ,3
"1•0 0.-00 U 0. 1 g11.40 - C.O :3 9 0.20 400.00

G ROS 0 E"I G HT -L.B6 ., •

Figure 16. Percent Total Flight Time v. GrJoss Weight
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CUMULA~TIVE~ FREQUENCY PER 1000 FLIGHT HR&

P 0 'rEIV E N %,R M r 1 R CC EAFRPST 10-N
CH-53 iiEL.ICOPT8ER 133-593 FLCIGHT HO-JR&

C.)
C) -

L-n

xx

LU x
~ 10x

4.-, x__ _ _ _ _ _ _ _ _ _ _ _

NOM~c I- R C C E fIR [ON

Iftsuro 17. Ctmlattve lrequeaay per 100 ni~ght gre. v, positive
Norml Aaceleratioa
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APPMDIX A

LISTING OF DTA POINTS,

CRUISE GUIDE OCCUMMEC.S EXCEEDING 30%
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U&C4fT-7112

best'

CRUISE"-AIRSPEEL PHLSSUKE- TONGUE ROTOR "NZ

, buIJE ALTITUOE RPM
309! 68. 239b ... 9 .18.2 .. 1o33_

.302 158 33t0 .405 181.1 1.2530.3 138 3325 :39A 179.1 1-64

.304 - 144 _ 27 397 185.3 1-35

.30- 158 34 - .397 181.b 1.-.

.306 156 3302 .396 180.6 1.00
ON 157 343 _.397 181.8 .97

"on- -"151 5- - 11 .31 181.4 1.00

I , 157 j?'60 .401 179.b 1.26

V,• 15f. 1,2 .. 366 181.5 1.00
.3uo 1!0o 3313 .404 180.1 .95

.30C 161 b315 -396 1H2.2 .96

.30f l59 bul8 _ .391 1I%2.0 .96
I i7 I 1?t .304 169.9 1.24

, 27 i57 .399 li'l.* .95
.- 1 156 1 .?t' 181.Z 1.01-

.507 161 32j0 .401 180.2 1.00

.307 Ib1 32-ib .40: 180.0 .85

.. ; 15b 33uti .3,9 179.0 .99
.394 1,4162 .90

!::13 3296 .402 180.3 1.13
.j,- It4 3..9 D.40? 180.4 1.05

.14 13ub .381 180.9 1.08
., 155 3211 o491 189.1 1.91

I .y 1•o0o 9  .390 182.2 .9d
. ",!17 .393 182.2 .96

•:. l 574!G *396 51.9 .099

33t33040 i"bi. I.A

.09 159 b515 .397 181.1 .97

0309 2b7 3290 .400 180.7 .93
SJ'O ý7 571 7  .391 18?.2 .98.

, i-2 5?b9 .400 180.. 1-01
..310 .5. sP .396 i18.0 .98

• !) I0993 .374 181. 1 l.oC
C 3.. 156 cl? 1 .394 142.0 o99

.310 1A4 'n! .405 18F.L 1-11
-29' .395 18?.b l.n5

- 3-1 .392 11.4 1.01

.2*39b 182.1 .98
3.i~ 39f; 18n.' *4?7

J.U 1' 344j .3! 161.7 1.01
i o. 3 -393 I2.3 -99

.3i r. b*,4 .392 ls2.b .96
,~1 i2.401 180.b 1.01

3.3: .40? 1181 .0 1.03
Qhk .403 191.5 1.C0

.311 153 34t3 .399 180.1 1.35

I 1 159) 53b9 .391 181.7 1.6b

03i! 1 3V4 .39 185c.2 .9s)

it 1:8 33t~b .39'" 180.6 1.01

A-2



RM-CST-7112

CRUISE AIRSPEEC PRESSURE TORQUE ROTORW--Nz--I

GUIDE ALtITUDE RPA4
,311_.-160..... 2731 _ 39518O.B , 9T_
• 311 159 3339 o398 180.5 .98

; .312 160 3467 040i 181.0 .-1

.312 156 3318 o.02 18048 1903
•312 164 3360 0396 181.7 '96

r-*312- 15 346 * 7s*1oe .-95
9312 159 3366 .40? 189.b .87
o312 lb7 3&72 .100 1802. 1.02,-.o31 . ... 1 & ... 33U2 ... 4= 00-- iB0,. _•,.93__

*312 157 .3366 .305 180;t .995
*312 157 3308 ,401 181.1 105
.312 157 3343 .. 403... 18.1,1 *109-
.312 155 6232 .391 182,9 1.02
: 313 157 353W .394 182.0 .90

-. 312----1b63-~-- .3307 -. 402- lBO.6..1*97--

•317 159 3348 0392 178.8 1,05r 312 159 3370 0399 180.4 1.02

a313 156 .333 o403 180.9 1.05•.313 159 b993 *393 182.? 099
-313._ _156 - -. ... .3312 . .. 402 180*6 ... 1*06 _

931.3 159 3248 .402 180.6 1,02
*314 159 32d0 .400 1801. 1904

o._ 3E3 ... 159...... 202 .... .. 39 .._.1820 _.3.,75._

o313 155 34b2 ,400 18009 1.5
3'.i3 16f 32id ,403 183.6 1-02

.,313 159 b074 . 0388 181.20- 96-
.313 148 396 .340o 200.8 193k
.313 159 3299 .403 180.9 1.00._ , 3 .. ... 150. .. 13f, ... #386.-l)0o.1._', A S

.l3,3 155 b2Z2 .349 182.3 1.02

.313 -b5 2!)7 .404 180.6 .95._.311 -..... 160 __ 3348 *4 , 09. 181o1__1,03._
• 313 156 3334 o396 180a1 ",91
• 3!3 158k 3377 ,39& 180,S 1,O2

,. 313. - 162 . .. 3270 . 4.., 03 180,4 -lo02.--

3 33 1;39 3S6 ,399 180o4 -98
c,31 161 33*3 *404 180.7 1.09

- l_,31 ... .. 162 . 3364 . . 405 181*2 ,97__
• 31a 159 342 ,397 181*5 1-06
& 314 !55 3309 *407 181.3 1-C5

-0, 14 ....- 160-_ .... ... 3457 &. 0a 3_-.18O.3 1 * 22 __
• 314 155 31#78 ,39R I8O*b o97
*314• 166 22.9 .40S 183*1 1,02
.. ,3•_ -161 -..3413 .402 181.0 -1,00 .
o 314 158 3296 o394; 180,6 1,05
*314 156 3296 .404. 180,6 1,00

__$314 .... 1 . ... 1509 v_ 402 _182*1. l4,CO__

#314 15ý5 3264 *401 180.6 *93

A-3



iI&D-ST-7112

CRUISE-AIHSPEEO PHESSURE' TORQUE' ROTOR NZ
GUIDE ALTITUDE RPM

.314 162 4499 9.392-.181 i 090_

.314 159 3'.b1 .399 180.6 .94
@314 160 3366 .400 180.6 's8
* 314 . 158 6248 .- *, 3 8 5 . 182.4 9 .97_
.314 162 32,7 9402 180,7 1.01
.314 159 3472 .397 181.1 *93

,-*314 1 (, 362 .399.182.0 1.24
.314 161 3258 .404 180.b 1.02
.:1,14 156 3333 .400 181.1 1.05
. 314 . . 160 ..... 3418 .401. 818.1 - 86..
031& 162 .33o5 .408 -18104; 1.02
0315 153 3264 *399 "180.8 "1.04
._ ,31S 162 3499 _#40P 180.6 _.*97

7319 160 3317 .399 180.8 1.02
.415 &bl -345" .401 180e. 1.23

_ f315 . 154 . 3328 - .•402 180., 1.08
*315 160 33,8 .402 180.8 1001
9315 158 5338 ,401 182.3 1,03

_ 315 . ...156. .__5120 .-- 393._182.2._Lt02._.
,* . 158 3335 .398 119.b 1.05
.315 164 32!-0 .401 180.1 1.00
.21r .- 153 t... 375 -- 394 .181.9 .95__
o315 159 31d5 9399 180.4 .96
.315 159 350' 9405 181.9 1*00

31• ._53 .... 3366_ .399 180.6 _ o97
.315 is8 31b4 .400 180.6 1.08
1315 161 34t2 .404 181.1 1.03
.31b . 159 3258 .404 180.9 1.09...
.315 159 33b5 .403 180.7 1.03
.315 160 3290 .404 181.1 .96
.3 .. 161. 2698 -406 181.1 .93_
"3!5 158 3331 o402 179.6 1.06

1 31 150 24 .380 182.2 1.05
0 i1 - 9 .5?Z5 .390 182.1 .98
0315 158 bio3 .399 182.3 1.05
0315 160 35f4 "399 181.0 .88

_315 -. 161 . 3456 0. .402 181.0 1.00 _

Alb5 59 5100 *39S 182.1 .96

i 51) 31;9 *402 181.1 .88
.:!16 164 bts5 .396 181.7 1.01
0I16 157 5375 9393 182.0 ,97
.316 159 4914 9402 181.9 1.00
03 .6- 158 %. 70... *394-182,0 ? y98.-

I .tw 15 f3118 .390 182.0 .98
*316 163 3509 .400 182.C '95

.31h .. 162 36V7 9394 182.2 .98 -

.316 163 2499 *402 181.3 099

.316 161 3301 o397, 181.2 .91

.3'6 .. 161-..... 3154 ,406 181.1 1I09_

.316 152 1296 o381 181.0 1.02

A-4



N&DX-ST-7112

"CRUISE AIRSPEED PRESSURE"TORQUE ROTOR-NZ
GUIDE ALTITUDE RPm
_.316 153 .- 3363- -... 40_ .181 .3J. ,05s

o316 154 5322 .394 181.l 1.05
.316 156 5367 .394 182.0 106V

--. 316.-139-.---.. 8.6 .... .354 .. 189.3...1.43.--
o316 157 3264 .402 180.8 1.21
.316 158 5749 o395 182.3 .99

-9316- - 1._....--3445_--. 405.. 180.3--#90
.316 160 3328 .401 180.8 1.01
*316 159 6003 .39? 182.3 1.08
.316 - S6 ... 92 --. 9345- 182.1 . 25_..
,316 161 .3628 .405 181;1 .94
.316 159 2548 .401 181.0 "102
2316--161 . -...33*5 ..... ,401 - 179.9.. .101.
• 160 36(6 .396 182.0 .93
.317 159 -31941 .404 180.7 1.30

.__ 317.. . !6 .... ... 310 ... 4C3 .. 180.9 -1905--

,317 160 3351 -403 180.3 1.01
.317 155 59U8 .397 182.4 1.05

__.31._._ _lbL • _ - -m4lo10 *2S , .. _999-

.317 161 3373 ,409 182.0 o93

.317 162 3349 ,398 181.9 1.01

.17 .... 162...... 3243 -.- a404. 18061#..1401- _

.317 156 3204 .401 180.8 1-00
9317 164 3380 .*o4 181.3 .39

.317._.-_1631.... 05335--.405.-181,*1i-. -o ý5,!5
.3i7 149 362 .379 181.3 1.23
.317 165 34T3 .395 181.7 .92

1:1?.. 152 7876 .. o326 .191.0. .1927-.J
9317 158 3312 9403 19':3 1.00
.317 159 3333 .404 181.1 1.22

.- 317.-..... 157-........-3!b5 -..... 397 •1 1 1 - - 0
0319 163 33J1 .407 181.9 1.01
.31, 165 3542 .405 180.0 .94
.318 -153 ..... 5521 -.. 399 181.9 -1.01-
.318 157 6002 ,390 182.3 ,98
.318 165 28O0 9402 181.3 1.02

.- ,31 15.... ' . .. 33u3 .396 180.1--.1.08.-
.318 159 3314 .409 180.8 1.04
*Ila 159 3412 .400 180.7 .96
e318 .... 162 .... -4636 @396 182e2 .. 1.03...
.318 158 61c9 .390 181.9 .96
.318 136 1116 .414 183.9 1;33
. 318 ... 162 ....... 3450 ..... ,404 -182.0-9,02-.--
.318 161 3353 .407 181.6 .94
.318 161 31;42 .395 181.6 1.00
0*11 I5s 3393 .- .400 180.3. .93._
.319 162 3316 .402 180.9 1-00

.319 1-7 3263 .'02, 181.3 '.96
,31 9 5..... ..... 3313 . .401 -_18o.8 _ .98_-
.319 166 3355 .400 180.9 .87
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NaN-ST-7112

"CRUISE---AIRSPEED-PRESSURE -TOR0UE-" ROTOR---NZ-

GUIDE ALTITUDE RPM
*319 159-- 3291 .. p405.__180.2 o89

"*3!i9 158 5751 .394 182.2 1-00
,319 167 3440 .400 181.5 1.6v
s- 319 . _ 165 .. .3354 .. . 401_-181.1_. ,091__
*319 161 3333 :401 180.9 .91

.319 162 3525 *406 182.5 1.02
-1319__IE- .. 31W2__ 397 179,_.1-05__O

.'-319 158 3330 04W2 179.8 1-07
*319 160 38Y7 .398 182,0 1-03

__31c 159 . 3d6 .400 182.0 1.00
.319 . 134 .0.0 ---. 465 -198'4 1.24
.319 162 3306 .402 180.8 1.00
.319 155 ... 325 .__.401 180.6 1.01
".319 1o0 3402 .399 IuO.6 1.06
0319 160 "53ZO" .402 182.2 .97

* .3 0 ...... 161 --.. 4314 _ •.411 187.2 1.06
0320 165 2312 .408 182*0 .99
*320 '54 3398 .399 180.6 1*25
.320 161 . 3355 _.4..*00 1-., 10.IQ_
7.420 1j 3366 .402 181.1 1.0?
,320 161 3343 .409 180.3 1.03

-. , .155 3386 *406 181.5 1008 _
.320 163 3314 ,413 181.3 1.05
.a20 162 3435 .400 181.4 .97
.320 .. 159- 3276 _ .401 180.5 1.05
,52u 163 3457 .398 181,4 1-03
.:2- 159 J4b7 o398 130.5 .93

-;Ic 160 34j5 .401 180.5 .96
.3'0 157 3315 .397 179,i 1.01
,3? 157 3445 ,402 181.0 1.00
a32 1!9 3(99 s401 181.2 1.02

.•• 158 .47 401 181.4 1.07

oo 110 43n ,307 150.6 1.1'

159 3199 ,403 181.1 .89
0320 158 bpje5 *384 182.1 .94
.320 164 45dl .400 181.9 .98
.3?0 . 157 3419. .499 181.7 1.04

1, 2 33J4 .399 ln.9 .9e
.-. !r 6 3A16 .399 162.2 .85
,.Zo 1-,9 b2u6 .396 181.9 1*01
.3Zo 161 44'(3 ,401 183,b 1.06
e321 152 34%0 .406 180.7 1.01

,! 57 3•97 .- ,401 180.3 1.10 _
.a•1 ]54 6215 .314 182.3 1.00
.:i1 155 5919 .393 182.3 .89

-. 32i 162 35,5 .405 '82.1 .95
,321 159 33ZB .399 180.8 1.10

32i1 158 3"e3 ,405 181.9 .96

9._31•i- -- 3 ....- 3295 9.405 181.1 1.-5
* ,Pl1 161 3348 .4CA 180.9 1.00
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NAMC-ST-7112

"CRUISE7-AIRSPEEO PRESSURE TORQUE ROTOR NZ

GUIDE ALTITUDE RPM
.s321__j60-.-. 3370-...9405- 18098-.--0.4-__
.321 158 5398 *397 182.2 1.01
.321 155 3291 oo02 181.3 1.05
o.321---15z .... 3440.__,403_ 18067._-1600_-.
0 321 Ise 3330 9399 179*4 *98
o322 158 3316 .397 178.9 1.03

r_._321 158 . 34360 --- 399 .180159. _!98_

9322 165 33t1 .401 180.8 *87
..322 162 2692 *405 181.1 1.04S .222----- 158 ... .3334 ----. eo40I.- 180.2 -.1,2---

9322 157 .3313 .401 179'9 1.08
.322 161 32#s .402 180.4 " .98
*322-....461 -... 3238 ..-... 05.-180• 0-101.-
,;F 158 33u2 .396 180.6 1.C6

.3?2 153 -5262 ,394 182.0 .95

.a 2,2 -- 154 . -.. 2*0 -- a396 .152.0 ._104--
,322 161 4ES40 .401 182.4 o93
.322 159 3245 .399 179.8 1.00

___0322___11)3-.....-4618-_.,395 182,0.-1-•01--

.3?2 153 34L12 .404 180.8 1.06

.3?2 158 3516 .401 182.3 .91
-... 322 .. .159 .. 3296 ... . ° 02 180sb--1604--

.322 164 2403 .401 1810 1.01
*J23 140 eas .444 20o.6 1.42
3. 323- .... 159--. . 42,-P . .. 39 -- 181.7- -o095..

3 154 2r 0 .40? 180.6 1.04

o323 150 124- o371 180o6 1-10
--- 3i3 -- 162 3.- 2&7 -. 4o4 180.7 °99.

.323 iso 1393 -369 180.7 1.09
.323 157 b453 .403 182.4 1.02

-,373 -. 157 916 -. 381. 1So.U 698.-
13?3 ,55 34b7 .400 180.b 1.00

.323 161 3767 .401 182.0 1.01
-. 323 ... 154 -. - .395 181:8- 1004-
.323 157 34u2 .402 180.6 1.04
.323 159 3635 .404 181.9 .99
...223-165 27t8 .. 402 181.0 .97_
.323 1lGO ?AJ7 .327 18I93 1.23
.323 150 395 .375 183.1 1900

123 _158 3441 .396 180.2 1.03
.323 166 2764 .408 181.5 .98
.324 157 5717 o385 182.4 997
.324 ---- 160 - 3215 . #.398 181.1. 1906
.3?4 159 3?90 .404 150.7 1.04
.324 163 3472 .404 180.9 .96
,.24_ .. 161 3365 o404 1815 .1*01_._
9324 158 5628 .386 18290 1;02
.324 154 5788 o394 182.0 .96

- ,324 . 158 . 5306 --. 396 181.9-1. 02.-
Z 152 5509 .396 182.1 1-02
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NAIDC-ST-7112

CRUISE- AIkSPEE0 PRESSURE TORQUE ROTOH" NZ--
GUIDE ALTITUDE RPM.. ,324 .. . _58 . 3316 __ _ ,406 180 ,80 ._92 _

_.e4 154 3461 ,404 180.? 1.11*,24 163 3205 .404 181.1 1:03_6324 156 _3333 .404 180.7 .1.01@325 160 44t7 .405 184.0 1;01
,325 158 3275 .402 180.8 1.00.325 . . 16A 3757 .401 _18P.1 .93* ' S 1?7 6!99 "390 182ol -98,525 160 3531 .406 182.6 1.05.226 -.l5 J 34i3 .405 182.2 1.00,325 161 .3333 .,403 18013 1.02,325 ISO 3340 *395 179.5 o97....325 .. 156 ..... 3244 .404 180.1 1,08
ý2t) 163 417. .404 181.6 1.05

oj?6 164 -333& .405 181.6 .98
161 3302 .403 183.4 .97.326 163 " 3227 .403 180.- 1;020326 160 3472 .396 181.9 1.03

3 .6.._ 163 4525.. -391 181.1 .94S 19 332z ,398 182.4 1902,22A 159 53t9 .397 182.4 1.04
032 "S8 bl-O .338 182.0 .959326 18 - 3244 e403 180.3 -1.12-
.326 131 960 o497 198.9 1.30

-. 307 156 3398 .401 181.3 1.OZ
-5ý? 162 34b7 .408 182.V 086162 4438 .400 182.2 1.01

150 18i4 .376 180.6 1.08
2c7 160 3451 .399 181.1 1.00.327 160 324,7 .407 180o1 .98#227 . 159 3745 .402 180.0 1.00lb.- !8 lb -- ,8 8 , .99"-

• 5.jb .3V2 181.b 1.03
J7&162 34#6 .395 181.2 1-00.,327 159 3275 .404 181.7 1.24.327 1N 3531 .396 180.8 .88,3?7 160 - 3349 .404 180.b 1.071a7 4 .7 .401 181.2 1.01

o3e7 164 3348 .404 181.7 .970.3k 161 5338 -396 182.3 1.00.227 160 32b3 .406 180.9 1.00.327 1S5 3327 -400 180.9 1.12-?7 162 35t9 .399 181.5 1.04"162 35J6 .400 182.0 .99
-•7 157 60bO .39o 182.4 .95Jlpa ?6( 3311 .406 160.7 .99.326 161 3515 .406 180.7 .93'32a 162 34.6 .398 181.8 .97.32U 160 3435 _..401 181,4 1.10

160 3212 .401 180.3 1.05

A-8
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lULl-ST-7112

r

"CRUISE -AIRSPEED PRESSURE- TORQUE ROTOR NZ
GUIDE ALTITUDE RPM

._ 3;?8_ .. 5-. . . 32Z3 __ 0398-_ 180,3. 1.*05 __

.328 163 3552 .402 182.1 .94
* .328 162 35u9 .404 181.? 1.0o

_.0325 .159 .... 5203 .... .396- 181.9 -1*05.--

•328 161 3757 .399 181.9 1.04
o328 161 44e8 *396 182.5 .95

_032$)....-16- ---... 34c.2 - .402. 181.7--lP00--

,3if 160 5372 .395 192.6 1.00
.3?8 162 3338 .405 181.1 1.05
• 328 -156 ...... 34t2 -- .399 1815.5. 1&05.-
.328 159 3250 .404 179.5 1.05
.328 154 3430 *402 180.4 1.14

_,328_.165 .... 2837 -- 400. 181.2- 08
,: 65 2•13 *403 181.' .•9

.129 162 33i9' *010 179.8 .97
_I29 1?) ..-. 36(1 ---. e40C -182.0 --. ,98.
.329 158 5651 ,384 182.0 1.00
.329 161 3180 ,397 180.5 1.01

. 3?9-......1S5 --...... 3253 --- _.402...180.0-- 1*08 __

*3V9 159 5737 ,39S 181.9 .99
5129 160 3445 .405 181.9 1.05

.. 329..- 162 _ 3300- .04 180., _1,06-
*329 161 3306 .402 180.8 .98
.329 159 3355 .405 180.4 .98

. 29 ..... 59 .... 3334 .400- 180.9--1*02--
132Q 30 200d .398 193.6 1*34
.329 161 33f5 *407 180.5 .88
.329 - 163 . 33t6- .601 180.9. 1.05.
.329 159 5526 .392 182.0 1.02
.329 159 33e9 e406 179.9 1*05
329 - 153-. 34u2 -...-. .4. 180.4-.1.04--
.329 183 4732 .402 181.9 ,95
.329 159 32V& .402 180.6 1.0'
.330 - 148 5348 -- ,391 161.7- 1,1w -.
.330 161 3337 9406 181l. -oo0
.330 160 6016 .388 182.2 097
.330-.. 158 . 3685 -.. 400 182.2 -. 1.07-
,33'n IST 3?69 .402 180.4 1*10
.33o 165 2205 .409 182.3 1.05
.030. .162- 33*3 .400 181.1 1.04 -

•330 164 3343 .400 180.9 .96
.330 i60 33b5 .406 180.9 1.02
&_330--..-- 164 -- _2961 -.. 403- 181.4-- .94--
.330 !55 6231 .353 181.5 .89
.330 161 3.57 ,394 181.3 .94
.330 - 154-.... 5691 .395 181.9 109.--
.331 158 58s9 .390 182.2 1,01
5331 15 5557 9394 181.9 1.05

-0331 ....- 159 3380 --.. o. 180.6. .91_
,331 160 5429 .396 18199 .98
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EA•C-ST-7112

"CRUISE AIRSPEED PRESSURE ' 0ROUE RO070 NZ--

- GUIDE ALTITUDE RPM
e331 159 3328 .404_181.0 .95

".--331 149 6 55,8 .403 182.b 1.04
.331 157 3344 .405 160.2 1.05
.331 157 ..... 3526 .403__181.7 1.09_
.331 162 3344 .402 180.9 1.04
.331 1b4 3046 .403 180.9 .95
*332 151 906 .414 _192.3 _1.30-

--. 332 159 3402 .402 180.0 1.10
.33? 157 3292 .396 181.0 1.02

532 159 . . 33u2 .... .403 180.2.- .98-
.332 .. 158 .5478 o390"-182.z 11.07
.332 156 5809 .391 186.0 .96
.332 160 .... 3-50 .... .404 181.1 __.99

.3-? 154 .3355 .403 180.7 .99

&332 161 "3493' .400 181*1 097
.337 162 30U1 _ ..40? 181.b 1.01_
.332 156 3393 .403 180.1 1.02
.332 155 33o2 .401 180.3 1.07
.333 160 3352 _ _ .0408 _181.3 1.08
".32 "lb. 3.02 .396 180.8 1.00
6233 l00 3346 .399 179.7 1-08
1 2 *i3 160 5,rel -- 394 18?-.0 .96

.2323 150 34b3 .399 180.b .98

.333 165 2952 .400 181.1 .95

.233 .159 ... 564b-....-.385182.2 1-01
•13 Ib 5335 .397 182.' 1.02

.13 62 4no,4 0~91 181.6 1.01
..33 Jb t'!?1 .3',0 162-1 1.03-

9333 161 2604 .402 180 8 .96

.334 150 315 .38o 182.0 1.09

.334 161 5309 .. 406 182.2 1.00
16O 32to0 .402 179.9 i.07
- b3 3!69 .401 181.0 .QF

,234 161 53'.3 .399 182.1 .96

.334 162 392' .398 181.9 .95

.234 162 41b4 .400 181.9 1.02
3-l; 1il 549 ,395 182.1 1*00

'.6i 37b- .391 182.1 1.03

159 3*,f3 .405 180.8 1*01
154i c;? .391 181.9 I.A1

.335 157 3"19 -399 181.7 1.08

.335 161 54j2 .391 182.6 .96

*33c - 15: 54f9 .396 181.9 1. .OR
" 163 2753 .397 150.7 .98

e 33C 163 3b9o .397 182.2 .97

131 P16 .465 197.b 1.24 -

0335 157 3333 .401 180.9 1.01
.336 161 3zb5 .400 180.3 .95

,336 158 S %718 .386 181,6b 99

.,.:36 Ij 33o1 .398 180.5 1.01

A-10



I E&iC-ST-7112

CHUISE--AIRSPEED *PHRSSURE- TORQUE ROTOR--'NZ-
GUIDE ALTITUDE RPm
-_9336 -.. 159 . 84 .... 402--181. 9__+98_..

.336 155 3370 .395 180.8 1.04
*336 160 S543 .395 182.1 .9)3

- .336. - -1616 __ 33s7 s.40 181.3 - .93.
.336 152 2692 *406 180.6 1.01
.33b 159 5489 ,394 182.0 1.00i _.,38 __! ... 41351 s,398 -. 182e0--1,03--

.336 158 4863 .394 1829U 1.04
033's 157 6b50 .386 182.2 997

.-- *j3? -... 156 .- 8t3* _ a349 -182*1.-1,10-
,337 163 "40%4 .397 18242 95
•337 158 3258 ,403 181.1 1.05

S337....163....~.. - 3482 *.403. 181.2- *97-_
,337 lbo 5tco .395 132.7 1.02
S33' 162 332d 9404 18O.b 1.06

m337.-.-. 162.--_ 3349 .402.. 181.2 .96_ , ..
•337 160 33a1 .399 181.2 .97
.337 160 3360 .403 181.3 1.01
.,D38 --- 10 .....- 3334 .402 1806 -.. 96.

": 1u 5791 .396 18l?, 1.05
• 161 4482 .397 182.0 1.02

.156..... 3472 .404 181.4 -1-01 -

.33R 160 3343 .404 180.7 .97

.338 137 922 .444 200.7 1.31
_-,338 ..... - 161.... 3714 --- 395 182.2 1.05-
.3:8 165 ?914 ,405 181b. 1.01
.338 156 32*3 .402 180.6 1.03

159 4323 - .396 182.7.- .93--
.338 164 2904 -398 180.8 .99
.336 160 33J8 .406 181.3 1.04

. .,333 .- 161-- . . 3649 .406 182-2 -- o96--
i65 ??.e3 .402 182.1 1.01

•3-4 ItS 3?"4 4.0? 180.7 1.09
. 33t % 165 - 34b6 :400 181.7 -92 -
,339 157 o0O0 *385 181.6 .97
.339 163 3714 .400 181.8 ,92

-a339 "---154 ... 4805 _ .401 186.3. -.117--.
160 3?75 .401 180.b .97
1$42 3:(7 .4o? 1 t1. 7 1.09

.,39 1:4 - 32a4 .404 18004 1.02 .

.339 165 29w* .398 181.0 1.01

.339 Ib4 3334 .395 181.0 @96
.o339 _ 161 34JO .399 91.7, .98
..2:39 17 34?7 .40o 180.6 1.02
.339 162 54u0 .399 182ob 1.02
@:39... 159. b432 e394 182.4 1,00.
9339 162 3366 ,399 18199 .94
e339 156 3375 .401. 181.1 .95
,339 . 156. 33u1 .- 403 181.i -1.02 -

.339 1i.2 3525 .404 18U.9 -93

S~a-U



NhDC-SY-711
2

CRUISE J£4RSPEEO PRESSUHE- TORQUE' ROTOR-'-NZ--

GUIDE ALTITUDE RPM

340 _ 159 5440 ,393- 182.5 -..- 92

"161 3253 .401 le0-8 1.02

*340 159 bOZO .394 182.b 1.b3

.340 161 3156 ,406 181.1 1*06

-340 162 33S4 .404 180.9 1.01

.340 161 4165 .404 182.4 1.07

.340 It, 3301 .404 180.9 1.27

".0 -- 2 3714 o408182.7 1.02

,340 16 667 .358 162.b 1.11

.340 161 3450 .405 181.0 1.00_._

.-340 .158 .3445 '.9407 181'6 1.01

.341 1n9 3239 .404 179.5 "1.05

*i41 157 3477 .403 180.6 1.04__

.341 ..... 156 - 893 . ... .347 182.1- 1.20

.341 158 -3440 .406 181.2 1.01
..•1 165 2313 - .401 181.6 1.04_

.341 163 2718 .398 lbl.O .90

.341 162 3331 .408 181.b 1.05

.341 159 . 31b5 .402._ 180.6+.11

"162 313u4 .406 161. 8 .98

.. 2 162 4519 .392 180.9 .97

161 3489 - .398 181.6 -90._

,343 161 5452 .395 182.3 .99

.343 161 5338 .395 182.5 1.00

,343 161_ 16 3370 ----. 402 180.8-_ 1.10_
""3 . .e 3402 .406 180.2 .93

157 352b .400 181.9 1.08

!53 '12;! .:392 181.U 1.06_

:344 159 5406 .402 182.3 .98

,344 165 3381 .399 180.8 .98

.344 161 3343 .39R.181.4 _ .97_
"77 19ub .401 192.U 1.24

.3.4 158 3521 .403 161.6 1.07

. 44 162 - 3310 .402 181.2 *97 -

.344" 154 34oZ .40? 180.o 1.06

.345 160 5557 .390 182.2 .97

.345 155 5206 .. 397 le?.o 1*06 _
"0" , 1142 31u8 .404 182.4 .95

1!;2 3241 .398 178.9 1.02

,45 158 60F 3 . .388 12,0.. 1!00.

".345 161 54i9 .396 102.3 .97

0345 164 2812 .398 1bl.0 1.00

.3 .... 149-. I • ..... 374_ 181.3 .1917-.

".-46 160 3343 .398 181.1 1.11

.:4b 162 3461 .403 180.9 1.07

#1 143 12e3 .377 i•r.
9  1.24

.246 160 3445 .402 180.8 .99

,346 154 3456 .396. 181.2 1.05

,34 . 163 . 3?09 __ .402 181.1 1.0-__

.346 158 5!91 .390 182.2 1.04

A-12



XNAC-ST-7112

"CRUISE AIRSPEED PRESSURE TOROUE ROTOH t"Z--
GU;!DE ALTITUDE RPm

r_--046___155 5820 -- .*391-. 182.4- .- 01
.346 162 5455 .393 182.4 *96
* 346 161 3326 .408 181.5 .47

*.346-.... 0 ...- ?73o .404 .180.9 -. 1902..-
.346 164 3065 .394 181.2 .94
*347 154 3275 *399 180,6 1*13

.. 347 ... 1:.... .3158..____40'+.180.4 _1,04_

*247 156 3504 *402 181.9 1.06
*347 159 21g8 -39? 182,4 I-0G

_47 -.--- 144 . 1271 .405 185.4 .1i27.-
0347 164 .41U4 -401 182.! 1-01
,347 158 3360 .404 180.8 1.02

-. 347---- 161 -.- 32!:3 -.. 401 - 180.8 - 098 __
.47 165 17b4 .401 182.1 .9R
,3 4 8 161 "4n21" .391 181.7 .97
&..34_1 . 163 .. 3259 .403 180.6 .. e98-.
.348 159 3462 -402 180.7 1.06
9348 162 3035 *-403 181.2 1.03
.,3q8 .... 147 1•55 __ .398 ..189.6.31--
.:319 161 3445 ,405 182.2 1.04
.3;9 161 3263 .406 181.1 1.03

.,349- .162 .3111 ...... ,399 -18193-.. .94..
.349 158 -354 .406 180.9 102
.350 164 4127 .395 182.2 1,02
*. 350 .. 163 ... 4,,4#2---,*405..183ol. -1*05--

*3•o 132 427 .496 198.7 1.27
.5i) 153 5319 .396 182.0 1.08
S350 165 37'1 ... -.402 181.9 - .94

* :b5 163 3068 .397 180.7 .99
,6350 154 1373 9380 180.7 *87
.35o..... 156 ------ 3247.... *404.. 180.9 -98--
0350 156 34b9 .401 180.9 .98
.351 163 597 395 182.8 -93

•..351 .18. 3168 . -o401 180.6 -. 97 -

.351 161 3316 .408 181.1 .93
.351 164 4803 .400 182.0 .94

- 1. 33. .. ... 398 - 181.4 __°95__
.351 134 996 .. 97 199.0 1.43
63,3 154 3402 .400 180.7 .98

.. 352 163 .34t2 0401 18101 1.04.
.352 159 5515 e389 182.0 1.00
0352 164 4762 .394 182.0 ,96
0_ 35,!... 161 . ... 4807.__ _ ,398. 181*8.-1904 _

*:52 153 5350 e396 18291 1922
v352 165 2767 404 180.4 1-05
352-_ _ 159 .... 3295 @. .397 181.3 1.07 _

*352 163 3730 .402 181.9 .98

.352 163 5262 o396, 182,4 .97
`533269 .. .403 180.9 _1,09_

9353 164 2791 .395 180.7 .94

k-13



NEX-ST-7112

"CRUISE AIRSPEED FRESSURE TORQUE ROTOR"NZ

GUIDE ALTITUDE Rpm

.353 153 .... 334 .373--182.o7 1.12

3:ý3 ... 153 53t4 .398 181.9 1.12
o:'3 164 3413 .404 181.2 1.02
S353. 132 906 .497 199.0 1.25

".3b3 164 2751 .39R 181.2 *98

.353 159 3446 .398 180.3 .97

.354 15 6794...... .39A _ 182.t .99
..ý. . 161 3Z43 .401 18O.b 1.03

4 60 3430 .401 1!1.7 1.00

0: 160 3477 .405 161.1 1.03

"" '1)4 160 .31b5 .399 180.7 1.06
.354 163 5244 .403 182.0 .99

.3113 1403___4 .487 _ 199.5 i.27
13'- 803 .;Ft 191!.0 -1.36

,.2. I19 -3509 .40? 181.? .9d

160 321i0 .406 180.9 1.01
160;5 160 331u .399 181.3 1.08

.3t5 160 3343 .401 181.2 1.05

157 3253 .408 180.1 -. 91
1,3ZI• 2e .4,5 1809. 1.07

,i)a 33bb .400 180.7 1.07
• ,l -. 3412 .40? 181.9 .91

12)6 157 17: .3U6 189.6 1.11
*3nb 164 4774 .400 182.0 *93

.356 161 5534 ._ .401 182.5 1,03
1E0 4636 .397 182.u 1.02
16J9 b79?. .2"J 13. 98

1!:19 3769 .404 180.9 1.02.

.4b5 155 3355 .404 182.0 .95
57 !6C 3t97 .401 181.8 .99

" ". 51 - 173 _...o 182.1 1.13
"3.1 ;0 . .40? 181." 1.11

1,;0 4f.9b .40. 184.9 1o22
• S-5 3b92 .396 182.0 .94

.3 7 161 3105 .400 18C.6 .98

,35v 162 32y0 .406 100-9 *93
,•• 163 -462 -3V5 1l1, ,9?

*ll 3?~:.i o3 -.3,? lto.2 .9ii
41i 3237 .4U1 lbu. 9  1.02

160 4&r,3 .398 182.0 1.06

161 445D .401 181.7 1.00

SL19 4766 .399 182.3 .94

159 333t! .4f- io.e .97

153 6330 *393 1E2.2 1.08

' 15 2!00 .383 41?.• 1.25
.32f, 191.1 A.Iv

1619 151 35b3 ..(,l 181.8 1.05

3,95 166 2790 .405 181.' 1.02
- 156 3147 .4V2 18n.6 1.12

,319 158 3509 .401 182.1 1.00
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N4DC-ST-7112

:k3ý Re r du~ b:1' C.PY.

"CRUISE AJkSPEEo PRESUHE TOROUE- ROTO• ... NZ-

GUIDE ALTITUDE RPM
_ 359 .. .15 918096206
.3259 1 " 31d9 *401 180.4 .95,159 159 5364 .396 181.9 !-&I.260 -- 154 J338 .405 100.6 -1.06-.360 161 J494 o406 181.5 090#360 156 3165 *402 180.6 .97

- 3-1--1(,' 3198 s~4 04  182* 1--*98-
v•f36 1 6I2 jc56.2 9401 18006 le?5.!61l 156 341" *4n2 180,b 1.04

.6"# 3333 ,40 182.0 .1.05
• 351 147 •934 ,43i -201-6 1,27o362 161 5974 .396 182.6 .97

162. 1 f)6 3'j .o403 18193- ,9743,R 162 A9Z4 .396 182.4 1.02A 61 "J340, 0391 160.0 1.091:2 -61 6035 ,3OS 166,3 -1.27.*363 161 3962 .394 182.5 ,94,363 163 5210 .401 18:.3 .93, 160 . 3501 .401. 180,l 1.01
3303 .399 180.9 1.06154 3217 939q 179,8 1.093 1;c b657 -398 182.,4 102.354 163 3994 .394 182.3 .95

. 50 53b? *394 182.0 l.03. 364 13254 -403 180.3. 1.03..
•.7 3462 ,403 180.6 1-00,1 163 5392 '11,8 .97,9.03 160.7 1.1•3b5 161 bseo .395 182,5 .91s365 143 12us .479 200.4 1.32

0 -- 160 35t3 --- 15 181.3.-1, _16s0 b;t2 .396 Ia.2 1.001 !2 ;444 .395 1&2.'. .99"• z7 3310 . .404 181.2 1.14*355 160 42o3 .404 182.3 1.02*365 159 34b2 .39n 18u.4 1.10
.-,66" 159 2 > . 403 180.4 1.09.

0 -., #4q:' lae.3 .91,211. 1(3 .414 19.,9 1.44..37 1b6 54b .398 182,i 1.04o367 160 3414 v404 181.4 1-03.307 1-3 3211 .401 181.0 -94-3i7 1.61 . 3e22 .401 182.3 . .91
•2 :0?73 .403 181.1 1.07
,2 t2 2694 .404 180.4 1.029368 161 5 3t)9 .405 182.4 I*oo,368 160 5523 .390 182.4 .931358 !59 33b7 ,400 181.1 .97.2A 162 *647 -. 396 182.2 1.03

-o- 160 53d7 .393 182.2 1.25

A-1s



liAXD-ST-7112

~.ePo3.j~a~C -o0

CRUISE AIRSPEED PRESSURE TORQUE 'ROTOR N -

_U!:J _ ALTITUDE RPM

.368 161 _ 5213 .395 181.7 .94

169 lb2 34-i" 3 .4C8 182.4 1.02
161 5500 .393 182.4 .98

.370 162 3354 .403 181.8 .98

-370 165 2944 .4C0 181.5 1.00
.370 163 5274 .394 182.4 .97

.371 .16' 3412 .... .405 181.9 1.0?

-371 163 -3698 .&02 181.9 .84

.271 162 3509 .402 162.0 1*07
1671 160 54718 .393 182.0_ .97

#:371 159 .b3b7 .. 395 182.0 1.00

*372 160 5455 .396 181.7 1.02

9272 . _ 163 . .. 3462 . 403. ý8 .0 1.01. .

"" - 7 2 145 1116 *3Lj7 18'4.4 1.25

.31? !00 5440" ,39. 182.1 1.03
,,73 i 3440 .400 IH2.? .93

.o13 153 3306 .404 180.6 1.16

.373 162 34e2 .393 181.7 1.01

0313 159. 333H o_ .400 .181.1 1.1' _

-3.3 Ibi 54-I .400 182.4 1.01

ti5 4¢oo .403 182.b 1.C3
.514 iS7 _ 3198 _ .395 "81.5 1.08

.374 162 4312 .396 182.5 1*62

9374 151 5305 .396 181.7 1.:2
.!74 156 33e9 .400 181,4 1.09_

'24 9 54U3 o400 ý82,4 1.04

151 5303 .393 181.2 1.13
.. 75 l62 3,03 o440 181.4_ .91

ib1 3387 .402 181.7 .93

3375 !59 3359 .406 180.8 .93

*f/ 1 3397 .395 181,4 1.01.

J-333 .403 181.8 1.08
a1 loo 33h1 .397 180.0 1.05

.376 1o5 3412 .398 182.2 1.05

.376 10s 3714 .404 181.9 1.07

.376 162 3800 .396 182.3 1.0I4

.376 !56 342? .4n5 181.9 1.06
17-7 33oo .402 1b0.9 1.09

.!:6 16.3 3?70 .40? 180.4 1.02

7 10 3..34 .406 181.3 1-02
.- ;6 159 44b9 .400 183.0 .89

.377 161 3dd6 .398 181.8 1.02

.. 377. 163 32396 o .405 181,9 1.09 _

.317 151 5flao .3;8 181.5 1.06
d15 5409 .395 IEi.6 1.01

153 3Z413 .4Z02 180.4 1.11._
,378 135 1116 .414 183.9 1.38

.378 161 36bl .400 182.0 .98

.379 162 . 3531 .402 181.0 .93 _

-"79 L64 3344 .400 181.1 1.02

L-16



N&DC-ST-7112

CAUISE AlkSP•EE PRESSuRE TOROUE ROTOR hz""

GUMDE ALTiTUDE RPNA
q. g79__ 153 -53b4 ..396 182.0 -l.03--

163 3472 -404 182.6 i.05.
• . 1 62 3355 *400 18101 *89

146 1044 .490 179.b 1.26
.380 141 !010 *457 199.5 1.29

..I . 3 -7 - 397 , 182.0._-.l 03 i
162 3.i1 403 181.1 1.02" 10 J3611 .397 182.0. 1.03.331 16o 33b5 -406 180.7 .8903!1 162 ZU64 .397 18Z.4 1.04

-"'I.- -169 53b3 .394 182.0 - 1.01_
.5 144 131. *393 18#.b 1,251.8 " 915- .430 201.8 1.23-. 31 144 1043 .. . 8 199,0 -1-2s-__,381 162 3339 -401 181.' 1.03
.3?1 166 3356 -403 181.1 .93.6. ... b395 .- 3396 182o3..- 995-160 b33e ,402 182.2 1.01
63- 145 1046 *489 200.4 1.28a 3!2 165 WD7e - #402 18. 7 .96.-S:h2 168 2299 ,396 181.7 .87
.382 163 5212 ,404 182.5 1.00U - 160o 3504 - -. 4 10 182.4. -1.0.

e168 441 .411 182.8 1.00• :3 162 35U' .405 181,9 .99-~ JL ,16! i35 .*O45 181.1 1.05160 5403 .403 182.* 1.05 
i*:-as 158 6171 .394 182.8 .97.?,;S. 165 - 4190 .- _ .397 182.2 .1.00...

• 163 37?9 o402 182.1 1.06
161 53t 7 .397 181 ,9 1 ,01.337 165 41J7 .39 182.1 1.00.387 144 1049 *4e7 199.7 .130o.388 163 3611 ,400 181,d .96
160 .... 32b6 .405 180.0 1.09-19 12j4 *391 183.9 1.25"162 3.550 ,400 182.0 .376 3a9 160 67/1 -392 182o3. 10k

.390 261 6531 .401 182.9 1,03.391 159 33fil .404 181.1 1•26. -. 146 . ... *4lo ._ 89 199.8 1.24.-.3,; ISO 9?d .434 201.9 1,•5
•3> 156 3178 .403 181.3 .87v j994 164 3375 -4* • 0 180.7 1.00 -

1394 166 419t .398 182.5 1.O0.394 156 3456 .404. 181.9 1.04. ,4 163 3494 s394 181.3 . #94-..3•S 165 b465 .400 182.7 1.00

A-17



I C-ST-7112

LCRUISE-AIRSPEED -PRESSURE-T')ROUE ROTOR

4-GUIDE ALTITUCE RPM
.395 ___162 4177 __ ..405- 182.7 .97...

r-.395,.. 162 5426 .401 182.4 102

0*396 161 4214 .402 18M,3 6,9

0396 164 5259 .395 182.1 . 98_
-396 166 34b6 .402 182.1 1.02
.396 164 5506 .388 181.9 .95
.396 -16! 3306 .___-402 181.0 -. 86
0397 162 3541 .408 180.0 1-05
: 397 :o5 3315 .404 181.4 .98

._397 160 3462 .394 181,h 100 _

,39R 157 .33u0 .405 180.4 .92
.398 145 1034 .477 200.3 "1.24
.•3Y ... 159 _ 5449 -_ .397 182.5 ... o96

"2398 165 -54U3 .399 187.0 994
311 "4 .494 132-1 1.05

160 - 33ýi7 .400 '8n,9 1.09 __

.39d 132 764 -463 198.0 1.44

.399 158 3149 .405 181.9 1.13

.399 149.. 10b6 _.. 490 200.1_ 1-24__
9 1•55 341 _ .401 181.1 1.05

• 40 161 33b2 P397 181.' 1.00
.100 161 33JUJ .401 181.9 1.04

"--401 158 3515 .402 181.7 1.01

.401 159 5435 .395 181.6 1.01
-.401 .... 164. 3354 ..... 401 181.4 1.04

".10 ,1- 6 35 II•20 • 19Y.b 1-23

.4.3 156 3349 ,39, 180.5 1-10
143 13L 3-3 185.0 1.15

,.05 145 10b .476 199.4 1.29
,'05 160 33eb .408 181.6 1.01

, 0 2oi9 .357 91.4.7 _

. 160 3:L3 .403 1S0.9 1,06
4 161 34ý5 .406 180.8 ,94

.. o7 41 943 .457 49s.9 1.?4

.409 133 lilt, :414 163.9 1.44

*410 153 37u3 ,348 182.5 .95
.41? 163 .75b ,399 18 2 . 1.-1 _

1'? 52 .2:5 18 1.5 1.0?
,4'2 !tl 33b7 .400 1-3';.f1*0,4

3 12 b27 3wY 1S?.1 1.03
*1-i3 i9s0 .394 182.2 1.11

.413 163 3762 ,400 181.9 1.08
.414 . 161 . 3456 . ,391 181.7 10.Z.
S,14 163 3957 .400 182.2 .94

9,14 -5a 5467 .397 181.6 1.05
1•4 Is! 5u .345 1ýi2,1 1-02

.415 144 IOze .488 200.1 1.35

.415 165 5203 .404 182.5 1.00
..,% ._ iA9 54l &393 18?.2 1.00

04,6 10) 5537 1.0? 16t.f 1.07

A-Is



IIAD-ST-7112

CRUISE- AIRSPEED PRESSURE TORQUE- ROTOR-- NZ--
GUIDE ALTITUDE RPM

r __.4 1 8 _ .15 •L _ . _ 3 8 75 - - ,3 95- " t __ 9 _
'418 164 3355 .400 181.7 .93
.419 160 32b3 .403 IdI.1 1.b9

:-- .- ?0 _... 40o . .402_.12.3_.02..
.420 160 5440 .393 182.S 1,04
.421 166 4699 .398 182.1 .97

042, 156 61u6 .393 182.3 1.00
".422 164 3344 .399 181.b 1.05._.,*22_..... 55 . 3360 .. . 404.O 180.4 .Ae05__

.422 161 .33b5 .400 181;q 1.10
,425 161 5262 ,396 182,0" ,96

o426 3301 --- ,398-.180*-.- 997--
."eb 169 22L0 .400 181.6 1.00
.4?b 154 -6234 .390 182.3 .93
0_126_ ._159 4751 -- .401 181.) .1.06-
.427 162 35b2 .404 182.1 1.03
9428 133 1116 .414 183.9 1.45

.. 19 ... 1,43 -- _.489 200.1- 1.22--

.,; 139 bW7f0 .397 182.6 .98
•-,JA 144 870 .467 198.7 1-4
.-- -. .... 162. - - 34bl -- .4* 04 180.9 . I998__
.430 155 4596 .405 182.0 1.12
.9432 149 1461 .471 198.4 1.32

.-. *32--.__151 .... b172 .. _..400 - 182.0_..1.00 -
.422 160 b..!4 *396 11.9 .94
*433 165 2'101 .397 181.2 .97
•4J4 160 3430 .396 180.7 1.0d-
*435 159 3521 .404 181.6 1.08
.435 162 3681 .392 181.6 1.07

129. 158- .... 5421 -... .396 181.9-- 1.l?-
*4C4 160 3340 .402 179,b .97
- 160 4O2bb6 .347 181.6 .97

.-- 44 1-9 972 -480 200-1 1-29
.446 158 3443 .402 180.4 1.12
,448 167 337C .399 180.8 1.06

7__ e53...--5S 3?53 _.40? 1106 . -10---
1 53o6 .40? 13?.4 1.02

45- 130 Qbl .477 20o.6 1.24
.467.- 160 359d .404 182.2 1.00
.457 5b 1831 .282 191.3 1.31
.460 159 5b11 .389 182.0 1.00

• ..... -- 166 4717 . .. o01 182.5 .99 -
.4,51 Ibl 3S42 %02 180.8 1.09
• •1 163 3300 .404 181.2 1.10

- ,62 . 15• b149 .*394 181.3 .91..
.467 160 3413 .402 181.4 1.09
.467 1b8 31b0 .401 180.3 1.00
.468---.. 160 . 32L3 .408 182.0 1.14 -
.69 149 b .471 196.4 1.28
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N&IIC-ST-7112

"CkUlISE-AIRSPEEO PRESSURE- TORQUE ROTOR "-NZ---
GUIOE ALTITUDE RPM
_471 . . 149 ..... 5356 .395 _182.2 .. I6_

4.7d 144 0 .394 190.1 1.51
.4bf 161 3441 .399 181.3 .95
.499 160 3467 .. 01 181.2 1.05._
.499 158 5432 o394 182.2 1.09
0501 144 0 .391 190.4 1.40
.512 ! 310_ ... 41O 194.2_ .1.29

"--.313 153 6094 .390 182.3 1.25
.514 153 6092 9392 18B,4 1.27

.Ell;, 162 3493 . .404 1 -1,6 1f12_
a535 160 3206 .403 180.7 1.24
.537 63 331 .377 195.2 "1.42
_.51 . SO__.. . 6213 _*39n .187.C 1.09
.!;s2 160 3360 .396 181.0 1.04

102 *532 .407 18S.b 1.15
.•77 156. 33t.? o399 18n.2 1.16
.637 91 250 .48o 191.4 1.24
.673 90 239 .465 192-1 1.06
.674 . 160 . . 5372 __ -39, 181.9 1-06
,a-5 2v 7  . 1 1VO.2 1.14
,735 162 3195 .403 1807 1.3o
.*f3 1510 33Y2 .404 18a.3 1.10
"i,:2 9! 2t)8-.. .476 190.7 1.23
.932 153 5512 .393 181,5 1.05
0996 .. 134 ...... 1116 .414 18-o9 1.60
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WI OC-ST-7112I

"CkUISE--AIHSPEEO PRESSURE- TORQUE' ROTOR NZ
GUIDE ALTITUDE RPM

. 471 ..... 14Q .... 53b6 -- 395 _182.2 -_ 1.16 _
-, -14 0 1394 190.1 1512

o4:-6 l61 3441 *399 181*3 *95

.4399. 1 3467 .301 181.2 1.05
5499 158 5432 .394 182.2 1.09

0301 140 0 .391 190.0 1.40
, ? , 12 __ l _ _ 310_.... 410 _194,2_.1929

a b13 153 6094 4390 182.3 1.125-
0514 153 6092 o392 1829. 1.27
*6713. 162 2343 .404. 191 112.06
* 535 160 3206 .o403 180.7 1.20
*537 63 331 .377 19:.2 1o42
* 541 ... ISO-_..... 6213 _ *390 18._0T 1o09

•!5 160 3310 4396 18!.0 1.-0!•,.14 Ib2 *532 o407 ISS~b 1915

.:)37 15. 3392 _.399 181.2 1.16
,637 91 250 .480 1910. 1.23
• 673 90 239 o4b5 192-1 1o06

• 7")5 162 3195 .403 18o.7 1e36
.:1:,3 150 3392 o404 180.3 1.10
-- ab .. . 9! .. . 258 . ., 76 19o.7 i.23

.932 153 5512 .393 181.5 1.05

.996 .... 13' .... 1116 __ _e414._ 183.9 1.60__
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