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SUMMARY

T JTp—

The Army is concerned with the problem of unequal load sharing by the
| - engines in its multiengine helicopters. Findings of an engine load-

: sharing study conducted on the CH-54A Skycrane helicopter in 1965 led
to a similar study on the CH-47A Chinook helicopter.

Airspeed, altitude, engine gas producesr rpm, engine torque, exhaust gas
temperature, main rotor rpm, and outside air temperature were re-
corded during various flight conditions. The gross weight at takeoff and
landing and the barometric pressures were also recorded as supplemen-
tal data. The data are przsented in a series of histograms and tables

showing the variations ir. engine load sharing as a function of the other
aircraft parameters.

It was found that for the CH-47A Chinook, the relative frequency of oc-

currence of torque splits greater than 20 percent is less than one-half
that for the CH-54A Skycrane.
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FOREWORD

This report was Prepared under Project 1M131201D14415, House-Task

65-29 as a follow-up to an earlier engine load-sharing study performed
on the CH-54A Skycrane helicopter.
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sible for the recording of 346.59 hours of operational flight data on the
unarmed CH-47A aircraft,
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INTRODUCTION

The U, 5, Army Aviation Materiel Laboratories (USAAVLABS) is in-
volved in research and advanced development of multiengine heavy-lift
helicopters. .An impgortant consideration in the design of these aircraft
is the load dis:ribution between the engines. In 1965 a study was con-
ducted of engine load-sharing characteristics of three instrumented twin-
engine CH-54.4 Skycrane helicopters at Fort Benning, Georgia.* As a
follow-up to that program, data were collected from four instrumented
twin-engine CH-47A Chinook helicopters operating in Vietnam from
January 1966 to May 1967.

The same parameters were measured for the CH-47A Chinook as for the
CH-54A Skycrane except that two exhaust gas temperature measurements
were added tc the Chinook instrumentation in order to obtain a more ac-

curate gage of engine performance.

An oscillograph recording system was used to record data on the follcw-
ing parameters: airspeed, altitude, mnain rotor rpm, engine gas producer
rpm, engine torque, outside air temperature, and exhaust gas tempera-
ture. Vertical acceleration at the aircraft's center of gravity, baro-
metric pressure, and aircraft gross weight were also measured and
recorded a3 supplemental data.

The data were scanned for significant engine torque splits, and sample
points were selected for presentation. The measured parameters were
reduced by standard methods, and histograms were drawn to relate the
torque splits to the other parameters.

*L.. R. Bartek and David Chestnutt, CH-34A SKYCRARE ENGINE LOAD
SHARING, USAAVLABS Technical Report 66-47, U, 5. Army Aviation
Materiel Laboratories, Fort Eustis, Virginia, May 1966, AD 034502,
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OBJECTIVES

Following are the objectives of this study:

I. To obtain an estimate of the frequency of occurrence and the
severity of unbalanced engine loading conditions on the CH-47A
Chinook helicopter.

2. To establish the aircraft flight conditions at which the engine
load unbalance is most severe.

3. To compile data to permit a comparison of the engine torque
splitting characteristics of the CH-47A Chinook with those of
the CH-54A Skycrane previously investigated.
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PROCEDURES

INSTRUMENTATIC N

The engine parame ers (exhaust gas temperature, torque, gas producer
rpm, and main rot r rpm) were obtained in a manner such that the values
recorded were equ:alent to cockpit instrument readings. The actual
aircraft instrumentition systems were used for signal generators.

Airspeed was measared by attaching a difierential pressure transducer
to the aircraft pitot system, pressure altitude was measured by tapping
the aircraft static pressure system and utilizing an absolute pressure
strain-gage trz usducer, and outside air temperature was measured by
gluing a r:sistince-type thermoribbon to the underside of the aircraft.

This engine load-sharing study was conducted in conjunction with an
operational flight-loads measurement program. Parameters recorded
but not used in the engine load-sharing study included: vertical accelera-
tion at the aircraft's center of gravity, collective stick position, and
longitudinal cyclic stick position. All of the signals generated by the in-
strumentation systems aboard the aircraft were recorded on a Century
Model 409B oscillograph recording unit. A block diagram of the instru-
mentation and recording system is presented in Figure 1.

DATA REDUCTION

Sample Selection

The data from which samples were collected were grcuped into two cate-
gories: (1) data in which instrumentation was complete and operating
properly, and (2) data in which ocne or more channels were malfunction-
ing but the torque instruments were operating as intended. Also in-
cluded in category 2 were data collected early in the program, when only
one exhaust gas temperature and one gas producer rpm were being mon-
itored. Tables I and II constitute the compilation of data samples rep-
resenting category 1 and category 2, respectively.

Data accurmnulated totaled 346. 59 hours; 292.57 hours were in category 1,
and 144.02 hours were in category 2. Daa samples were selected by

scanning the total 346.59 hours of data and looking for instances in which
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the torque difference between the two engines was greater than 10 per-
cent. When this type of condition was located and the data were in cate-
gory 1, data points were calculated for all pertinent parameters. The
Jdata samples included points in the steady-state portions of the record,
preceding and following the torque split, as well as points during the peak
split pericd. The 186 samples in category 1 contained a total of 613 data
points. This indicates a ratio of 3,32 data points per sample. Thus,
most of the torque splits were defined by taking only one or two points at
the extreme torque-split portions of a sample. For the data in category
2, only torque was calculated. The data were segregated to promote
uniform comparability among data samples. If malfunctioned or incom-
plete data had been inucluded with category 1 data, the frequency-of-
occurrence distributions might have been distorted by the absence of af-
fected parameters.

Whenever a torque split of greater than 10 percent occurred and re-
mained steady, only one sample was selected for calculations. If the
torque-split condition was cyclic in occurrence, with splitting and bal-
ancing aiternating, a sample was selected for each cycle that occurred.
Because this method of selecting samples was used, the total time during
which torque splits of greater than 10 percent existed is larger than the
total time utilized in calculating data points.

The total time represented by the sample points in category 1 is 4,34

hours; this time represents 2.1 percent of the total time from which data
were selected.

Data Proces sing

After the data samples were selected for analysis, the individual pcints
were calculated for tabulation. The oscillograph record contained a
reference trace, and measurements were made to establish the deflec-
tion existing between each active channel and the reference. This de-
flection was compared with the amount of deflection present at a zero
point or known magnitude level for each channel. A calibration factor
was applied to the deflection between an active data point and its respec-
tive known reference level in order to calculate the phyrical magnitude
of the quantity being measured. This general method of data reduction
was applied to all parameters except gross weight and time.

Initial oscillograph chart speed was set at 4 inches per minute, but the
actual speed varied from +23 percent to -11 percent, To correct for
fluctuations in paper speed, a time calibration was run for each chart.
This was accomplished by turning the voltage channel off for a known
time while the recorder chart was running. The ratio of chart length

4
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run in a known time to the distance it should have run at the rate of 4
inches per minute yielded a multiplying factor with which to calculate the
correct chart speed. Time was calculated to the nearest ¢.) minute.
When a record was edited for processing, a template was used which
marked time panels as if the 4-inch-per-minute chart speed were always
in effect. Later, when the data were analyzed, the time correction
factor was applied. The gross weights were calculated by using a sup-
plemental data sheet which accompanied each record. The takeoff gross
weight and the fuel consumption rate were listed by the technician in the
field., To calculate the gross weight at any known time, the fuel con-
sumption rate was multiplied by the time from takeoff; this weight was
then subtracted from the takeoff gross weight. Any cargo pickups or
drops were added to or subtracted from the weight calculated on the basis
of fuel consumption rate.

To illustrate, sample calculation 4, point 1, flight 84A follows:
Time

Time panel, 55,4 minutes

Volts off, 60 seconds

Length of deflected voltage trace, 4.46 inches
Theoretical length of trace, 4.00 inches

4,00 inches

4.46 inches 897
True time = (time panel) (time correction factor)
True time = {55. 4) (0. 897) = 49. 69 minutes

True time to nearest 0.1 minute = 49. 7 minutes

Time correction factor =

Gross Weight

The takeoff gross weight was listed as 23,087 pounds. The fuel
consumpntion rate was 39. 0 pounds per minute for 30, 8 minutes;

it then changed to 34. 0 pounds per minute when a :1200-pound load
was picked up ty the aircraft. The amount of fuel used in 30.8
minutes, at 39. 0 pcunds per minute, was 1201 pounds. An addi-
tional 643 pounds of fuel was used when flying for 18. 9 minutes at a
fuel rate of 34. 0 pounds. Thus, the gross weight of the helicopter
at 49. 7 minutes was 22, 443 (23,087 - 1201 + 1200 - 643). Since
only three significant digits were carried, the value 22,400 pounds
appears in the table.

s
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Torgue

To calculate the torque on each engine, the deflection of each torque
trace from rthe reference was measured with zero torque applied.

In this case, the deflection was 2. 32 inches for torque 1 ané 2. 0%
inches for torque 2. At 49.7 minutes, the deflections of torques 1
and 2 from the reference were 2. 74 inches and 2. 48 inches, re-
spectively. The differerce in deflections from the zero loading con-
dition was proportional to the tecrque applied on each engine. The
slopes on the torque-measuring instruments for engines 1 and 2
were 0.770 percent per 0.01-inch deflection and 0.7390 percent per
0. 0l-inch deflection, respectively. From this information, the
following calculations were made:

Torque 1: (2.74 in. - 2.32 in.) (0.770 pct/0.01 in.) = 32.3 pct
Torque 2: (2.48 in. - 2.01 in.) (0.730 pct/0.01 in.} = 34.3 pct

Torque split: 34.3 pct - 32.3 pct = 2.0 pct

Torque 1 + Torque 2
2

Average torque =

= —32.3———-—;—3_4;—_3 = 33,3 pct

Other Engine Parameters

Main rotor rpm, gas producer rpm, and exhaust gas temperature
were calculated similarly to the torques.

Airspeed

A slightly varied calculation procedure was adapted for airspeed
calculations. The differential pressure of the aircraft's pitot-
static airspeed instrumentation system was used in conjunction
with a table of differential pressures and airspeeds to calculate
airspeed. At 49.7 minutes, the airspeed trace was 1. 30 inches
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from the reference. The calibration factor for the pressuie-
measuring instrument in use was 0. 4846 inch of mercury. The
calibration pulse with a known resistance in the circuit was a

1. 66-inch deflection, Therefore, the calibration constant was

0. 4846 inch of mercury per 1. 66-inch deflecticn. Following are
the steps used to calculate a pressure difference due to airspeed:

Pressure differential = (1. 30 in. - 0.38 in.) (0. 4846 in. Hg/
1. 66 in. deflection) = 0. 2686 in. Hg

From a table of differential pressures in inches of mercury and

velocities in knots, interpolation will yield the airspeed in knots,
as follows:

0. 2686 in. Hg corresponds to 74.7 kn

Figure 2 shows a reproduction of the segment of an oscillograph
record from which sample 4 was calculated.
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RESULTS

For the data sampled, a torque split of 20 percent or less occurs 85 per-
cent of the time (see Figures 3 and 4). Since almost two-thirds of the
sample points are the steady values preceding or following the torque
split, this distribution appears to be reasonable. The remaining 15 per-
cent of the torque-split points are spread fairly evenly from 20 percent
to 100 percent. )

BENEANTUE L At VoY .g.‘,x %

The average torque level of more than 85 percent of the data points is
between 10 percent and 50 percent (see Figure 5). This figure and all
succeeding histograms are based on the category 1 data in which each
sample point consists of a complete set of parameters.

1 Figures 6 through 13 show the ranges of average torque versus frequency
of occurrence by 10-percent torque-split brackets up to the 70- to 100-

l percent range. These histograms illustrate how the torque splits are
distributed by average torque level.

Figures 14, 15, and 16 show .requency of occurrence versus average
torque ranges in percent for torque splits of greater than 10 percent
during descent, steady-state, and high-power conditions (ascent, hover,

and maneuver), respectively., During descent, more than 70 percent of
the points fell in the category of less than 30 percent average torque.

The bulk cf the data in the steady-state and high-power distributions was

between 20 percent and 70 percent. It would be expected that the average

torque for torque splits in descent would be lower than in the other oper-

4 ational conditions since descent is ordinarily a low-power flying condi-

tion.

Table Il lists the sample points and indicates which flight-mode category
each falls into. Nearly two-*hirds of the 186 data samples are in the
descent mission segment. This indicates thit most torque splits occur
at low-power conditions and are necessarily of small magnitude.

Frequency of occurrence versus ranges of torque splits for torque splits
of greater than 10 percent for various mission segments is plotted in
Figures 17, 18, and 19; these figures can be used in conjunction with
Figures 14, 15, and 16 to show the distribution of torque splits by de-
scent, steady-state, and high~-power operating conditions, respectively.
These histograms also give an indication of how much power the aircraft
were using during the torque splits. The significance of a given

8
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magnitude torque split is deper :ent upon average torque of the two
engines as well as absolute magnitude

Figures 20, 21, and 22 show exhaust gas temperat:re splits versus fre-
quency of occurrence for descent, steady-state, and high-power missisn
segments with torque splita of greater than 10 percent. In all three
operating conditions, 75 percent of the exhaust gas temperature splits
were 200°F or less. Figure 23 shows exhaust gas temperature splits
versus frequency of occurrence for the 618 sample points; 92 percent of
them are less than 200°F. Since the torque-split sample points of less
than 10 percent are included in these data, one would expect exhaust gas
temperature splits to be smaller on a percentage basis. Figures 24
through 3?2 break down frequency of occurrence of exhaust gas tempera-
ture splits by 10-percent torque split, with brackets from 0 to 80 per-
cent; the last bracket extends from 80 to 100 percent.

Frequency of occurrence versus variation in gas producer rpm between
two engines for the total 618 sample points is plotted in Figure 33, At
80 percent of the points, the difference in rpm between the engines is
less than 4, 000. These data correlate well with torque-split data, since
torque is a function of gas producer rpm. Figures 34 through 43 display
the variation in gas producer rpm between two engines versus frequency
of occurrence over the range of torque splits from 0 to 100 percent.

Nearly 70 percent of the torque-split sample points occurred at gross
weights of 20, 000-24, 000 pounds (see Figure 44). This is to be expected,
as the aircraft takeoff weight with crew and a iull load of fuel with no
cargo is 23, 087 pounds. In Figures 44 through 53, gross weight is
plotted versus frequency of occurrence of sample points at torque-split
brackets of 10 percent from O to 80 percent; the last bracket extends
from 80 to 100 perceant.

In Figures 54, 55, and 56, gross weight versus frequency of occurrence
is plotted for each category of operating conditions. The 20, 005-24, 000-
pound gross weight range still dominates the figures.

Two-thirds of the torque-split samples occurred in descent mission seg-
ments (see Figure 57). The fewest torque splits occurred during high-
power mission segments.

Ninety-four percent of the torque-split sample points occurred at main
rotor rpm's between 225 and 240 (see Figure 53). This distribution
could be expected, since the normal operatirg rpm for this helicopter is
between 230 and 233,
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In Figures 59 through 67, main rotor rpm is plotted vers .s frequency of
occurrence fcr torque-split brackets covering the full range of torque
splits.

The histogram of airspeed versus frequency of occurrence of sample
points (Figure 68) shows that one-fourth of the data points occurred at
less than 10 knots' airspeed and 70 percent at less than 70 knots® air-
speed. Since so many of the torque splits occurred during descents and
ascents, one would expect the low-airspeed data points to dominate the
distribution of datz.

Figures 69 through 77 show distribution of airspeed versus frequency of

occurrence by ranges of torque splits; Figures 78, 79, and 80 show dis-
tribution of airspeed versus frequency of occurrence by mission segment.
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1.

3.

4.

It is concluded that:

CONCLUSIONS

PSR

Torque splits of greater than 10 percent for the CH-47A Chinook
occur about once per flight kour. (During the 346, 59-hour :
sample period, momentary torque splits of greater than 100
percent were experienced five times.) "

Torque splits occur most ‘requently in the descending mode of
flight. High-power conditions are least susceptible to urbal-
anced engine loading.

The CH-47A Chinook encountered torque splits of greater than
20 percent on 15. 6 percent of the sample points in the study.
(The CH-54A Skycrane encountered torque splits of greater than
20 percent on 36.5 percent of the sample points. )

Engine torque splits are not a significant problem at high-
gross-weight flying conditions.

11
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RANGES OF TORQUE SPLITS IN PERCENT

Figure 3. Summary: Tocrque Splits Versus Frequency of
Occurrence (1059 Sample Points, All Data).
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BANGES OF TORQUE SPLITS IN PERCENT

Figure 4. Sum.nary: Torque Splits Versus Frequency of
Occurrence (618 Sample. Points, Table I Data).
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FREQUENCY OF OCCURRENCE
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RANGES OF AVERAGE TORQUE IN PERCENT

Figure 5. Summary: Average Torque Versus Frequency of
Occurrence (618 Sample Points, Table I Data).
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RANGES OF AVERAGE TORQUE IK PERCENT

Figure 6. Average Torque Versus Frequency of Occurrence
at 0- to 10-Percent Torque Split (338 Sample
Points, Table I Data).
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RANCES (f AVERAGE TORQUE 1IN PERCENT

Figure 7. Average Torque Versus Frequency of Occurrence at
10- to 20-Percent Torque Split (194 Sample Points,
Table I Dat:).
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Figure 8. Average Torque Versus Frequency of Occurrence at
20- to 30-Percent Torque Split (26 Sample Points,
Table I Data).
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Figure 9. Average Torque Versus Frequency of Occurrence at
30- to 40-Percent Torque Split (6 Sample Points,
Table I Data).
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BANGES OF AVERAGE TORQUE 1N PERCENT
Figure 10. Average Torque Versus Frequency of Occur-
rence at 40- to 50-Percent Torque Split (5
Sample Points, Table I Data).
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BANGES OF AVERAGR TORQUE 1N PERCENT
Figure 11. Average Torque Versus Frequency of Occur-
rence at 50- to 60-Percent Torque Split (10
Sample Points, Table I Data).
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RAICES OF AVERAGR TORQUX IN PRRCENT
Figure 12. Average Torque Versus Frequency of Occur-

rence at 60- to 70-Percent Torque Split (12
Sample Points, Table I Data).
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FREQUENCY OF OCCURRENCE
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RANGES OF AVERAGE TORQUE IN PERCENT

Figure 13. Average Torque Versus Frequency of Occurrence at
70- to 100~Percent Torque Split (27 Sample Points,
Table I Data).
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Figure 14. Average Torque Versus Frequency of Occurrence
During Descent Uperations With Torque Split
Greater Than 10 Percent (161 Sample Points,
Table I Data).
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RANGES OF AVERAGE TORQUE IN PERCENT

Figure 15. Average Torque Versus Frequency of Occurrence
During Steady Operations With Torque Split
Greater Than 10 Percent (68 Sample Points,
Table I Data).
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Figure 16, Average Torque Versus Frequency of Occurrence
During Ascent, Hover, and Maneuver Cperations
With Torque Split Greater Than 10 Percent (51
Sample Points, Tale I Data).
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MANGES OF TORQUE SM.ITS 1IN PREACRNT

Figure 17. Toique Splits Versus Frequency of Oc-
currence During Descent QOperations
With Torque Split Greater Than 10 Per-
cent (161 Sample Points, Table I Data).
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BMUCES OF TORQUE SPLITS 18 CERCENT

Figure 18. Torque Splits Versus Frequency of Oc-
currence During Descent Operations
With Torque Split Greater Than 10 Per-
cent (68 Sample Points, Table I Data).
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Figure 19. Torque Splits Versus Frequency of Oc-
currence During Ascent, Hover, and
Maneuver Operations With Torque Split
Greater Than 10 Percent ( 51 Sample
Points, Table I Data).

20




v, WY

FREQUENCY CF OCCURRRNCE

FREQUENCY OF OCCURRENCE

0 -
50.0

AP SO A

100.0

0.6% 0.62

50.1- 100.1- 150.1 260.1- 250.1 300.1- €50.1- 700.1- #00.1- 850.1- 00.1- $30.1- 1000.1-
15¢.0 200.0 250.0 300.0 ¢€5C.0 700.0 $00.0 $30.0 900.0 930.0 1009.0 1030.0

KXNAUST GAS TRRERATURS BANCES 18 DUCREXS FANRIMNKIT

Figure 20. Exhaust Gas Temperature Splits Versus Frequency of
Occurrence During Descent Operations With Torque
Split Greater Than 10 Percent (161 Sample Points,
Table I Data).
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Figure 21.
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Exhaust Gas Temperature Splits Versus Frequency of
Occurrence During Steady Operations With Torjue
Split Greater Than 10 Percent (68 Sample Points,

Table I Data).
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Figure 22. Exhaust Gas Temperature Splits Versus Frequency of

Occurrence During Ascent, Hover, and Maneuver
Operations With Torque Split Greater Than 10 Percent
(51 Sample Points, Table I Data).
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EXBAUST Cis TROTRATURE RANGES IN DECRERS FANREWNTIT

Figure 23. Summary: Exhaust Gas Temperature Splits Versus
Frequency of Occurrence (518 Sample Points,
Table I Data).
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Figure 24. Exhaust Gas Temperature Splits Versus Frequency
of Occurrence at 0- to 10-Percent Torgue Split
(338 Sample Points, Table I Data).
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Figure 25. Exhauzt Gas Temperature Splits Versus Frequency
of Occurrence at 10~ to 20-Percent Torque Split
(194 Sample Points, Table I Data).
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Figure 26. Exhaust Gas Temperature Splits Versus Frequency
of Occurrence at 20)- to 30-Percent Torque Split
(26 Sampie Points, Table I Data).
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Figure 27. Exhaust Gas Temperature Splits Ver-
sus Frequency of Occurrence at 30- to
40-Percent Torque Split (6 Sample
Points, Table I Data).
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Figure 28. Exhaust Gas Temperature Splits Ver-
sus Frequency of Occurrence at 40- to
50-Percent Torque Spiit (5 Sample
Points, Table I Data).
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Figure 29. Exhaust Gas Temperature Splits Versus Frequency of
Occurrence at 50- to 60-Percent Torque Split (10
Sample Points, Table I Data).
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Figure 30. Exhaust Gas Temperature Splits Versus Frequency of
Occurrence at €0- tc 70-Percent Torque Split (12
Sample Points, Table I Data).
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Figure 31. Exhaust Gas Temp=rature Splits Versus Frequency of
Occurrence at 70- to 80-Percent Torque Split (10
Sample Points, Table I Data).
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Figure 32. Exhaust Gas Temperature Splits Versus Frequency of
Occurrence at 80- to 100-Percent Torque Split (17
Sample Points, Table I Data).
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VARIATION IN GAS PRODUCIR RPM BEIVEEN TWO ENCINKS

Figure 33, Summary: Gas Producer RPM Splits
Versus Frequency of Occurrence
(618 Sample Points, Table I Data).
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Figure 34. Gas Producer RPM Splits Versus Fre-
quency of Occurrence at 0- to 10-Per-
cent Torque Split (338 Sample Points,
Table 1 Data).
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Figure 35. Gas Producer RPM Splits Versus Frequency of Oc-
currence at 10- to 20-Percent Torque Split (194
Sample Points, Table I Data).
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Figure 36. Gas Producer RPM Splits Versus Frequency of Oc-
currence at 20- to 30-Percent Torque Split {27
Sample Points, Table I Data).
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Figure 37. Gas Producer RPM Splits Versus Frequency of Oc-
currence at 30- to 40-Percent Torque Split (6
Sample Points, Table I Data).
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Figure 38, Gas Producer RPM Splits Versus Frequency of Oc-
currence at 40- to 50-Percent Torque Split (5
Sample Points, Table I D:.ta).
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Figure 39. Gas Producer RPM Splits Versus Frequency of Oc-
currence at 50- to 60-Percent Torque Spiit (10
Sample Points, Table I Data).
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Figure 40. Gas Producer RPM Splits Versus Frequency of Oc-
currence at 60- to 70-Percent Torque Split (12
Sample Points, Table I Data).
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Figure 41. Gas Producer RPM Splits Versus Frequency of Oc-
currence at 70- to 80-Percent Torque Split (10
Sample Points, Table I Data).
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Figure 42. Gas Producer RPM Splits Versus Frequency of Oc-
currence at 80- to 90-Percent Torque Split (8
Sample Points, Table I Data).
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Figure 43. Gas Producer RPM Splits Versus Frejuency of Oc-
currence at 90- to 100-Percent Torjue Split (9
Sample Points, Table I Data).
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Figure 44. Summary: Gross Weight Versus Frequency of Occur-
rence (618 Sample Points, Table I Data).
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Figure 45. Gross Weight Versus Frequency of Occurrence at
0- to 10-Percent Torque Split (338 Sample Points,
Table I Data).
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GROSS WEIGET RANGES IN THOUSANDS OF POUNDS
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Figure 46. Gross Weight Versus Frequency of Occurrence at 10-
to 20-Percent Torque Split (194 Sample Points, Table

15 4

1061

I Data).
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GROSS WEIGHT RAMGES IN THOUSANDS OF POUNDS

Figure 47. Gross Weight Versus Frequency vf Occurrence at 20-
to 30-Percent Torque Split (26 Sample Points, Table

I Data).
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Figure 48. Grcss Weight Versus Frequency of Occurrence
at 30- to 40-Percent Torque Split (6 Sample
Points, Table I Data).
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GROSS WEICET DANGES IN THOUSAMDS OF POUNDS
Figure 49. Gross Weight Versus Frequency of Occurrence
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FREQUENCY OF OCCURRENCE
“w

at 40- to 50-Percent Torque Split (5 Sample
Points, Table I Data).
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0.0% i 0.01 0.0%
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20.0 24.0 28.0 32.0
GROSS WEIGHT RANGES IN THOUSANDS OF POUNDS
Figure 50. Gross Weight Versus Frequency of Occurrence

at 50- to 60-Percent Torque Spiit (10 Sample
Points. Table I Data).
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Figure 51. Gross Weight Versus Frequency of Occurrence at 60-
to 70-Percent Torque Sp’it (12 Sample Points, Table
1 Data).
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GROSS WEIGHT RANGES IN THOUSANDS OF POUNDS
Figure 52, G. 7.5 Weight Versus Frequency of Occurrence at 70-

to 80-Percent Torque Split (10 Sample Points, Table
I Data).
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20.0 24.0 28.0 32.0

GROSS WEIGHT RANGES IN THOUSANDS OF 2O0UNDS

Figure 53. Gross Weight Versus Frequency of Occur-
rence at 80- to 100-Percent Torque Split
(17 San.ole Points, Table I Data).
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Figure 54. Gross Weight Versus Frequency of Occur-
rence During Descent Operations With
Torque Split Greater Than 10 Percent (161
Sample Points, Table I Data).
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GROSS V:ZIGHT RANGES IX THOUSANDS OF POUNDS

Figure 55. Gross Weight Versus Frequency of
Occurrence Juring Steady Opera-
tions With Torgque Split Greater
Than 10 Percent (68 Sample Points,
Table I Data).

401
g 301
g
B 207
% |
10 1
0.0%
o o- 20.1- 26.1- 28.1-
20.0 24.0 28.0 32.0
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Figure 56. Gross Weight Versus Frequency of
Occurrence During Ascent, Hover,
and Maneuver Operations With
Torque Split Greater Than 10 Per-
cent (51 Sample Poinrs, Table IData).
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C.SCENT  STEADY  MAMZUVER  BOVZR
FLYING COMDITIONS
Figure 57. Summary: Percentage - Samples in Various

Flight Modes During T: Jjue Splits (618
Sample Points, Table I Data).

2182
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Figure 58. S'wnmary: Main Rotor RPM Versus Frequency
of Occurrence (618 Sample Points, Table 1
Data).
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MAIR ROTOR RPM RANGES

Figure 59. Main Rotor RPM Versus Frequency of Occurrence at
0- to 10-Percent Torque Split (338 Sample Points,

Table I Data).
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MAIN ROTOR RPM BANGES

Figure 60. Main Rotor RPM Vearsus Frequency of Occurrence at
10- to 20-Percent Torque Split (194 Sample Points,
Table I Data).
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Figure 61. Main Rotor RPM Versus Frequency of Occurrence at
20- to 30-Percent Torque Split (26 Sample Points,
Table ( Data).
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MAIN ROTOR XPM RANGES

Figure 62. Main Rotor RPM Versus Frequency of Occurrence at
30- to 40-Percent Torque Split (6 Sample Points,
Table I Data).

o Lo % 0.0% 0.0%

210.1- 215.1- 220.1- 225.1- 230.1- 235.1- 240.1- 245.1-
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TREQUENCY OF OCCURRENCE

MAIN ROTOR RPA RANGES

Figure 63. Main Rotor RPM Versus Frequency of Occurrence at
40- to 50-Percent Torque Split (5 Sample Points,
Table I Data).

39




TREQUENCY OF OCCURRENCE
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MALN ROTOR RPM RAMGES
Figure 64. Main Rotor RPM Versus Frequency of Occurrence at
50- to 60-Percent Torque Split (5 Sample Points,
Table I Data).
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MALIE ROTOR XPM BANGES

Figure {5,

Main Rotor RPM Versus Frequency of Occurrence at

60- to 70-Percent Torque Split (12 Sample Points,

Table 1 Data).
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MAIR ROTOR RPN RANGES

Figure 66. Main P.otor RPM Versus Frequency of Occurrence at
70- to 100-Percent Torque Split (21 Sample Points,

Table I Data).
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Figure 67. Main Rotor RPM Versus Frequency of Occurrence
at Torque Split of 100 Percent and Greater (6
Sample Points, Table I Data).
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Figure 68. Summary: Airspeed Versus Frequency of Occur-
rence (618 Sample Points, Table I Data).
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Figure 69. Airspeed Versus Frequency of Occurrence at 0-
to 10-Percent Torque Split (338 Sample Points,

Table I Data).
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Figure 70, Airspeed Versus Frequency of Occurrence at 10- to
20-Percent Torque Split (154 Sample Points, Table
z Data).
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Figure 71. Airspeed Versus Frequency of Occurrence at 20- to
30-Percent Torque Split (26 Sampie Pointsg, Table
1D %),
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Figure 72. Airspeea Versus Frequency of Occurrence at 30- to
40-Percent Torque Split (6 Sample Pointn, Table
I Data).
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Figure 73, Airspeed Versus Frequency of Occurrence at 40- to
50-Percent Torque Split (S Sample Points, Table
I Data).
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Figure 74. Airspeed Versus Frequency of Occurrence at 50- to
60-Percent Torque Split (10 Sampie Points, Table
I Data).

s

Figure 75., Airspeed Versus Frequency of Ozcurrence at 60- to
70-Percent Torgque Split {12 Sample Points, Table
I Data).
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SIRSPEED DANCES IN KNOTS

Figure 76. Airspeed Versus Frequency of Occurrence at 70- to
80-Percent Torque Split (10 Sample Points, Table
I Data).
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Figure 77. Airspeed Versws Frequency of Occurrence at 80- to
100-Percent Torque Split {17 Sample Points, Table

I Data).
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AIRSPFERD MAKCKES IN KNOTS

Figure 78. Airspeed Versus Frequency of Occurrence During
Sizady Operations With Torque Split Greater Than
10 Percent (68 Sample Points, Table I Data).
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FRIQURNCY OF OCCURAENCE

50..- 60.1- 70.1- 0.1+ 0.1~ 100.1-

10.0 50.0 0.0 70.0 (9.9 90.0 190.0 110.0

Figure 79. Airspeed Versus Frequency of Occurrence During
Descent Operations With Torque Split Greater
Than 10 Percert (161 Sample Points, Table I
Data).
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Figure 80, Airspecd Versvs Frequency of Occurrence During
Ascent, Hover, and Mareuver Operations With
Torque Split Greater Than 10 Percent (51 Sample
Points, Table I Data).
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S TABLE 1. INVESTIGATION OF CH-47A HELICOPTER ENGINE LOAD
SHARING (INSTRUMENTATION COMPLETE)
Out-~
F Exhaust Gas Den- side
1 Somn- Gross Torqee Gas Preducer Temp Maia Air- sity  Air
4 ple Acft It Time wt } RPM (°F) Rotor speed  Alt Temp
Ne. No. No. (mim) (b 1&2' 1 T T £ rPM ) mm CR
3 1 %8 [+ 73 S.e 22,800 6.16 0.00 12,946 10,09 743 749 22,5 608 5161 98.37
9 1 2A 5.8 22,800 34.6% 20.45 17,261 12,813 22 840 229.5 44.5 4606 95.02
1 2A 6.0 22,800 43.12 1.9 17,818 14,014 311 849 231.5 1.9 453 95.02
3 2 A 2.3 21. %00 32.34 34.33 16,426 13,213 754 782 4.5 2825 5305 93.37
2 82A 231 21,900 29.26 16. 07 16,704 12,492 79 S 2.8 71.9 4023 9%.70
2 A 3.8 21,900 21.% 8T 15,147 11,832 22 N 2355 42.3 4337 95.86
F 2 22A 24.4 21,800 37.73 35.06 17,540 13,854 799 849 230.5 0.0 43126 95.86
3 A 4.0 22,660 25.4F 21,03 17,818 13,213 743 836 23).5 6.} 499 99.93
3 S4A 45.0 22,690 $6.21 0.00 18,514 7.527 766 637 217.6 80.0 5853 99.09
3 A %.0 22,600 61.60 1. 36 18,932  6.406 912 760 2N s 749 5756  98.26
3 MA 47.0 22,500 60.83 2.19 18,932 6,486 24 760 231.5 15.% 5731 93.2
3 S4A 4.0 22,500 63.91 219 18,932 6.566 924 760 22985 T1.17 5682 97.42
3 S4A 4%.0 22,500 52.3% 2.19 18,.51¢ 6,406 901 760 s 2 S£32  96.58
3 S4A 49.3 22,500 35.42 2%.21 17,122 13,213 81X 883 234.5 74.9 5461 94.91
3
3 4 S4A 497 22,409 32.34 M3 16,983 13,453 788 827 2345 74.7 5534 95.74
E 4 A 50.0 22,400 43.12 12.42 15,0% 12,332 822 760 2345 5.1 5584 96.58
4 S4A $0.3 22.400 60.¢% 13.15 18,792 11.6%2 912 T4 252.5 &2.3% 5486 95.74
4 S4A 50.8 22,400 63.91 10.9% 18,932 11,692 %01 TN 2335 85.9 5608 96.58
4 S4A s1.1 22,400 33.11 35.79 17,122 13,613 8 872 233.5 @#82.2 5730 97.42
S 8SA 10.5 29,700 2* 1) 23, 16,426 13,213 742 27 232.5 70.9 6428 90.72
L 8SA 1.7 29,600 23.10 11.69 16,426 12,172 743 816 234.2  50.5 4947 86.53
S 8SA 12.0 29,600 52.36 45.29 18,375 14,414 79 902 233.5 25.3 4837 . 85.70
3
2 [ 8SA 17.0 22,400 29.26 28.49 16,704 13,693 743 816 23%.5 86.3 6615 90.72
3 [} 85A 1.4 22,400 33.11 21.18 17,122 12,893 766 830 230.5 89.5 h2¢4  89.05
3 [9 8SA 17.9 22,400 23.10 14.61 16,287 11,611 743 339 230.5  89.9 5708 8%.21
[ $SA .7 22,400 36.9 21.18 17,400 13,373 788 850 230.5 70.0 4612 83.19
3 19 8SA 19.4 22,300 36.96 37.9% 17,400 13,934 788 925 229.5 86.1 4288 80.67
:
3 7 STA 14.6 22,500 12.32 13.88 14,895 12,012 784 857 225.6 63.2 4791 78.35
7 STA 18.3 22,500 43.89 31.41 17.957 13,453 852 8719 221.% 0.0 4266 18.35
1 STIA 15.8 22,400 53.90 40.9% 18,09 13,693 87T 960 223.6 0.0 4182 78.35
f 1 8TA 16. 4 22,400 32.34 2%.21 17,400 13,533 7% 868 230.5 0.9 4013 74.%5
) STA 115.0 21,600 3.9 43.10 17,540 14,174 s18 946 228.5 0.0 3502 67.47
; SIA 115.4¢ 27,600 36.24 65.01 19.488 15,3135 1010 1047 229.% 21,1 3624 67.47
- STA 6.0 27,500 63.91 65.01 19,209 14,975 931 1047 232.5 65.% 43167  68.30
L ] STA 195.9 26,400 15.40 22.64 15,312 12,893 784 868 221.5 50.¢ 1750 67.47
9 STA 1%.¢6 26.400 48.51 35.79 18,0% 13,693 886 924 232.5 9.1 12718 66.62
9 $TA 1972 26,400 52.36 S51.86 18,236 14,414 297 980 232.5 e.2 1108  65.79
10 S8A 3.7 24,000 28.49 24.10 16.843 12,893 750 845 228.5 65.1 3687 T4.8¢
10 S8A 64.9 23,700 52.36 139.44 18,375 13,69 828 923 226.5 9.1 3019 73,16
10 88A 65.2 19,700 47.74 44.56 18,09 14,414 885 $%6 237.% 3.8 223 t9. 3}
11 89A 55.6 20,500 13.09 19.72 15,451 12,733 79 M8 221.5% 74.9 3653 103.23
3 11 89A $6.0 20,590 21.56 10.9% 16,287 11,692 753 826 232.5 T73.4 5959 190.72
11 S9A $6. 6 20,500 17.71 2118 15.03¢ 12,492 53 860 233.% %6 $075  95.70
12 90A 4.6 28, 900 40.81 43.10 17,540 14,014 847 981 230.% 0.0 353¢  36.33
12 90A 5.0 28,900 79.31 54.05 19.488 14,895 1015 1048 231.5 44.3 3751 86.3)
3 12 90A 5.4 28, 500 50.82 54.05 18,236 14,494 926 993 235.% 64.3 4085 87.16
13 91A 56.6 28, 900 3.85 S5.84 13.503 11,211 69 767 231.5 631t 4868  86.21
13 1A 57.0 28, 900 60.06 40.90 18,792 14,014 922 99 229.5 46.0 4010 82.02
13 91A $7.1 28, 900 83.16 54.05 17.906 14,414 1012 1020 225. 6 T2.7 4979 81.19
13 1 91A 57.4 28, 900 $3.90 $7.70 18,514 14,734 922 105% 224.6 39.% 4220 90.35

e
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TABLE ! - coatd.
Owt-

Exhasot Gas Dea- »ide
Sam- Groes Torque Gas Preducer Temp Maia Alr- sity  Alr
ple Acft  Flt Time B {pct) RPM ©n Reter speed AR Tomp
No. No. No. (mus} ab; T 4 T T T2 ARPM &) ) OM)
14 908 92A 0.9 23.0cC 34.65 3%.44 17,122 14,314 794 8718 235.% 8.7 3700 85.84
14 92A 1.4 23,0% 21.56  3.6S 16,426 11,211 72 188 235.% 41 383 5.4
14 92A 1.9 23,000 38.50 36.52 17.818 13,93 S 934 21.8 %1 )} B.84
15 I2A 24.3 26,604 41.58 &b.01 17,540 14,174 761 889 231.5 0.0 3318 718.3%
15 92A 24.8 26,043 79.31 56. %7 20,045 14,815 997 1012 233,58 40.3 sl 147
15 92A 25.0 26,635 60.06 59.9% 18,792 14,815 918 1023 230.5 7.9 3892 81.65
16 92A 51.8 30.00° 44.66 44.56 18.0% 14,334 713 99 234.5 0.0 3634 82.4%
16 92A 52.0 30,000 77.00 $2.59% 19.767 14.734 %6 1001 232.% 0.0 %70 82.49
16 92A 2.4 30,000 $8.%2 571.70 18,792 14,65¢ 907 1012 230.5 54.6 4031 83.33
17 RA 54.2  29.900 34.65 34.33 17,400 13,693 712 %00 234.5 S1.5 5321 96.67
17 92A 35.1 29,9C0 56.21 41.63 18,792 14,254 €7 100} 225.6 0.0 5163 86.67
17 9N2A 55.¢ 22,900 44.66 45.29 18,09% 14,25¢ »s 9 2¢.6 e.0 4928 83.00
18 92A $5.8 21,600 39.27 31.25 17,540 13,854 51 . 230.5 0.0 313 84.16
18 9R2A 8.3 21,600 80.08 61.36 19.628 14,813 %6 1068 2.5 e 3547 84.16
18 9ZA 8.7 21,600 63.91 61.36 18.932 14,815 940 1045 231, 6.4 4046 84.26
19 94A 4.7 22, %00 21.56 1388 16.287 12,332 s2e 8és 235.5 %3.6 3919 8170
19 94 5.3 22,900 .21 35.79 18,653 13,613 806 957 2236 0.0 32588 T1.51
19 S4A 5.5 22,900 45.43 32.87 18,09 14,334 243 8% 226.9 0.0 1203 76.67
20 95A 8.5 22,700 9.00 56.97 ] 15,218 120 1047 232.5 0.0 3293 83.47
20 95A 9.1 22,700 0.00 59.16 -] 15,215 120 1080 2335 0.0 3237 82.%
20 95A 9.3 22,700 0.00 56.2¢ ] 15,218 120 1047 232.5 0.0 3326 84.90
21 9%2. 1.9 22,5C0 2.00 40. R 7.378 14.414 82 M7 2M4.5 0.0 4285 9341
21 96A 12.5 22.500 0.00 £8.38 7.517 16,016 852 935 229.5 0.0 4226 93.41
21 WA 12.9 22,5C0 0.00 40.90 1.517 14,414 Ml T 2335 9.¢ 4253 9z2.88
22 S6A 12.9 22,500 $6.21 0.00 18,653  6.807 %5 177 234.5 0.¢ 4230 9%R2.8
22 96A 13. 4 22,500 80 08 o0.00 18,375 6,727 1009 7177 228.5 o0 4285 9341
22 96A 13.6 22,500 67.76 0.00 19,488 6,887 %4 766 8.9 0.0 4230 9.8
23 91A 17.3 22,500 $7.01 0.00 19.488 0O %4 152 229.5 0.0 1290 73.47
23 97A 178 22,500 32.3%9 0.00 18,653 ¢ 1009 141 235.5 76.% 1405  72.%
23 %A 18.3 22, 400 80.35 0.0 20,045 © 9% 119 2%.5 112.3 17% 7347
24 9TA 18.8 22.400 72.38 0.00 19.349 O %3 108 233.5 715.6 2187  74.5)3
24 9TA 19.5 22,400 65.45 0.C0 19.349 0 930 * 2335 711.9 148 75.06
24 97A 20.8 22,452 58.52 0.00 18,792 © 05 »% 2335 1.1 3017 75.59
25 TA 33.7 21,900 61.60 0.00 18,79z © 905 K 231.5 8.9 4098 175.76
25 FTA 34.9 21,800 10.80 0.00 17,122 9 172 14 23%.5 30.3 3348 78.2¢4
25 9TA 5.9 21,609 80.85 0.00 19.767 0 1009 74 238.5 0.0 95T 14.>3
2 3I%9A 25, 21,702 $8.52 4C. N 17,400 14,414 M6 782 240.5 0.0 T84 94.24
26 99A 25.6 21,700 26,18 LL.47 16.565 14,654 88 84 234.5 31.5 3877 94.24
26 I9A 26.2 2,600 312 £5.29 17,9571 14,414 878 182 233.5 80.1 4158 94.24
27 0138 5.4 22,800 23.02 2337 16.565 13,453 62 123 235.5 90.9 3499 90.24
27 nus 6.3 22,8C0 7.7¢ 2L %7 14,755 13,053 751 6% 233.5 55.7 452 90.2%
27 1B 7.9 22,700 27.72 27.7% 16,983 14,414 795 T 233.5 4%, 3217 90.2¢
28 01B 9.8 28,600 71,6 48.2) 19.767 15,55 916 887 2.5 0.0 2291 90.24
28 01B 10,1 28,600 53.90 39.44 18.514 14,094 9s 723 235.% 7%.0 2748 90.24
28 1B 10, 28,600 38.50 46.75 17,679 14,49¢ s 812 234.5 7.2 3578 90.24
29 o1 27.2 26,700 32.34 30.68 17.261 13,693 73 100 235.5 8h. 1 5633 90.24
29 0tB 28.7 26,700 0.00 11.69 11,415 12,012 740 8% 28.5 %0 3906 90.24
29 018 29.7 26,600 35.42 42. % 17,400 14,574 40 823 232.5 0.0 2357 <0.2¢
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Exhaust Gas Dea- sice
Sam- Grese Teorque Gas Producsr Temp Main  Asr- sty Air
ple At Time we 3 RPM ©r Roter speed Al Temp
Ne. N Ne. (min) OW IL'I T T T 2 RPM  Om) ) OF)
3 8 MU 209 21,600 52.3% 50.40 18,375 14,634 %we 7% 238.5 6.0 2301 90.24
» [ 1) ) 3.2 21,600 2.3 39.9 19.34% 15,218 %t N 238.5 SL.5 88 90.24
» [ 1) ] 3.6 21,600 54.67 35.3) 18,653 14,095 08 968 233.% 703 3182 90.24
38 [ 2} ] 34.4 21,400 40.04 30 M4 17,818 14,424 20 767 2:;4.5 S0.2 6101 90,24
3 [ )} ] 3.7 21,600 2.% N6 17,122 13,774 62 123 238 13.1 6039 9C.24
3 ol 35,1 21,30 $8.52 70.12 18,633 15,455 883 8% 228.5 13.1 €002 90.24
2 MNs 634 22,600 17.73 23. 37 16,002 13,533 150 89 233.% 5.8 5560 9C.24
2 s 645 12,500 7.70 24.10 14.19% 13,29 % N1 228.% &4 4 4569 9%0.2¢
2 B 5.4 22,500 7.780 25.%7 14,199 13,533 150 7123 221.5 68.3 3484 90.24
33 0N 70.2 28,390  24.6¢4 29.% 16,704 13,8%¢ 7 (22 ] 234.% 82.3 5159 90.24
33 B 1.7 28, 300 3.0 1.9 13,224 13,313 750 678 235.5 S0.5 €701 90.24
33 1 702 28,390 44.66 45.2¢ 17,957 14,574 M 778 226.5 13.1 4177 90.24
* 218 7.5 28,208 43.12 40.9% 15,09% 14,414 %3 1M 23,5 0.0 4118 90.24
» o1 7i.8 28,260 74.69 4. 28 19,628 15,29 76 879 235.5 45.4 4201 90.24
kL N 72.4 28,200 4“.66 353.32 18,09% 14,89 987 834 235.5 #0.5 4486 9%0.24
33 o183 9.2 23,500 29.26 3369 18,653 14,734 750 609 236.5 #0.5 5316 90.24
8 (-1} ] 9.1 21,400 9.2¢ 37. 9% 16.903 13,854 62 1) 221,85 587 4059 90.24
] [} 9.4 21,490 23.87 2%5.%7 15,312 312,893 7150 700 234.5 4.) 394 90.24
3% ™My 5.3 23.100 13.96 18.9 16,147 13,453 377 7% 2.5 Q0 2091  $9.54
3% B 26.0 23,000 6.36 219 14,477 13,293 ”e 793 240.5 0.0 2691 89.54
) -3 27.0 23, 000 30.00 .% 16,706 13,934 *%é 270 235.5 20.% 2725  $9.54
” " 202 22,208 23.%7 .68 17,818 23,736 83 7195 232.% 2.0 2562 91.54
37 " 24.4 22,108  S56.36 45.7% 17,818 14,734 ”e 817 2%.3 J.0 259% 31.5¢
i 1 "R 24.7 22,100 46.v] S0.40 17,540 13,774 913 862 235  ...5 2710 91.5¢
s o™ 217 22.000 19.25 24.8) 18,514 13,93 %6 761 235.5 0.0 259% 91.54
» e 2.9 22,000 44,66 32.14 15,09 14,654 93s 158 238.5 0.0 876  91.54
38 "y 289 22,800 55.44 5014 17.400 14,254 946 892 2335 e 3458 91.54
» 3 81.8 28,000 45.43 44 5% 18,09 14,574 873 786 231.5 0.0 $558 87.15
» [ 22 ) 2.2 23,000 55.44 7.9 19,932 15,058 -9 189 232.8 0.0 $37% 87.13
» o 2.4 28,39C  42.33 41.43 15.89% 14,734 s o33 231.9 9.1 5558 §$7.1%
“ s 0.0 23,100 12.59 25.60 15,836 13,053 819 780 2.5z 0.0 452 88.00
L _J [ ] 0.1 23,108  58.70 3.60 18,514 14.41¢ 21 158 239.46 5.1 388 83 00
» [ ] .2 23,380 4910 .0 18,3715 34,49¢ 910 791 2)9. ¢ 37.7 3744 88.00
«» [ ] 0.3 23,100  13.80 30.00 18,09 14,49 895 7800 237.47 50.2 3305 82 00
41 [} 9.0 2,000 19.20 23.40 16,287 12,813 12 é7¢ 431,51 737 3383 88.00
L)} [} .2 22,000 6.9 23.40 14,338 12,4312 8N &7 227.43 S55.6 3383 s2.00
41 [ ) 9.4 22, 800 19.00 3.70 15,173 13,533 ”%e 723 725.55 29.1 308 83.00
491 [~ ) 9.4 22.800 16.68 34.20 17,400 13,693 o088 723 228.5 5.1 2706 83.00
< o8B 9.9 22,7990 14.60 17.60 15,458 12,572 7% 6% 231.51 0.0 2988 88.00
«@ [ ] 10. 9 22,700 27.60 46.10 16,426 13,693 sss 838 226.%4 0.0 2953 3800
< [ ] 10.1 2,700 $2.2¢ «1.70 18,23 14,254 910 769 2M.49 0.9 2953 8800
43 o 2.1 23, 100 17.70 24.20 15,869 13,433 797 701 2).48 0.0 2930 3.0
9 o 2.2 23,100 3.3 32.79 17,261 14,4% 3 8338 233.50 0.0 2038 a8 9
43 s 7.3 23,100 36 80 J8.10 18,792 14,334 % 712 239.¢6 0.0 251 8: 00
43 o“uB 72.5 23,100 42.20 42.% 17,957  14.49% e 768 331.51 o.0 289 83,60
“ o 128.9 20,900 1.70 2.7 16,338 12,973 76¢ 699 235.48 0.C X1l 8200
<« o 129.0 29, 908 12.30 .70 16,5635 16,57¢ 5 112 2.4 0.0 2963 85.00
“» 1 o 129.1 20,900 3%.% 3.10 18.23% 14,333 53 813 i31.51 0.0 298 .
4 o8B 129.3 20, 908 39.20 44.60 17.957 14,006 797 46 233.50 O0.0 30611 88.0C
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TABLE ! - coztd.
Out-

Exhaast Gas Den- side
Sam Cross Torque Gas Producer Temp Main Arr- aty  Aic
Ple Acft  Flit  Time wt (p<t) RPM CF, Rotor sweed At  Temp
No. No. No. {zaal (11 ] H 2 1 4 1 < RPS tN ) “r)
s s 12B 2.2 21,000 41.58 202t 18,375 14,414 ®02 73 .5 2.0 3181 13.97
45 128 2.5 23,000 0.00 69.39 7.79 16,576 83s %40 221.% 0.0 3333 89.4)
L] 120 3.0 23,000 0.G60 §7.20 T7.795 15,57 6 929 2308 0.0 3816 88.57
45 s 3 4 22,%C0 73.92 C.00 20,045 o,727 992 172 2% s 0.0 Tz 0.0
45 128 4.3 2, %0 72.38  0.00 19,906 6,727 913 72 PASE 3 0.0 312 8.0
43 741 4.7 22, %0 34.65 35.26 17,818 14,818 23 7Tel 2355 0.0 3748 9606
4% s ) 2.4 22,800 .19 32 87 17,818 14,174 391 117 235.5 0.0 208 9.2 N
46 128 6.7 22,803 0.00 94.23 7.935 16.73% 23 940 255.5 0.0 2%  97.34 i
+ 128 1.0 22,822 0.00 85.46 T.79% 16,416 84> 89S 2335 0.0 3810 §9.42
+“ 128 1.6 22.7 3.19 4.3 17,818 14,334 T N7 236.5 0.0 0WeE M. 57
47 128 1.7 22,606 42 35 42.3% 18,09% 14,734 891 761 23%.5 0.0 Q2% 9.8
47 128 12.1 22,500 ©.00 93.34 7.795% is.7% 834 918 233.5 0.0 4281 9.5
47 128 12.5 23,500 0.00 100. 07 7.7195 16,7% 8313 N6 2335 0.0 4316 9.8
47 128 12.9 22,500 €.00 39 44 T.795 14,304 82> 12 2236 (- 4281 9.9
47 128 13t 22,500 52.33 0 00 22.184 7,047 97 750 232.5 9.0 4281 N.%
47 2 14.0 22,400 66 99 0.0C 19.488 7,047 5% 39 225.5 0.0 4%5 9.00
47 128 14.2 22,468 43,12 43 33 18,09 14,734 831 172 23%.5 2.9 4316 9.5
43 198 42.1 23,309 50.05 37.98 18.792 14.574 2 N 2)%.48 0.0 1129 82.00
43 198 42.6 23,300 47.74¢ 36.52 18,653 14,414 943 1758 23648 64.7 4587 0.5
48 198 43.5 22,7%0 $C.CS $0.17 18,653 14,734 954 6% 234.50 0.0 “e 0850
49 218 25.7 24,400 20,02 18.26 16,287 13,293 86 t8l 235.48 S6.4 4537 ~S5.4)
49 218 .3 26, 300 47 74 34.33 15,09 14.33¢ €I 692 231,49 146 4281 75.43
49 218 0.6 26. 300 34.65 28.49 17.400 13,934 3 714 231.51 0.0 4207  715.43
50 2B 8i.¢ 25, 900 20.79 20.3% 16,008 13,453 738 639 233.5¢ 0.0 2672 5.%
50 2s 81.2 25, 900 73.6! 59.16 «9.488 15,535 WT KIS 23648 9.0 3459 93.57
59 2B .4 25,90 51 59 47.43 18,23 14,895 % 65¢ 234.50 67.3 W6y 2.0
51 24p 32.3 21,700 40.81 33.60 17,857 14,25¢ 870 6% 234.49% 335 3030 74.29
S1 24B 33.0 21,600 €3.06 45.29 318.932 14.7M s T8 231.5 11.9 2983 74.29%
L1 24B 33. 4 21,400 £1.5%5 23.37 16,426 13,533 56 &85 238.46 0.0 2971 14.29
52 248 219 9 24.50¢ 27.72 26.30 16.843 13,33 724 69 235.48 S4.3 1732 74.29
s2 4B  220.3 24,400 4e.51 80.17 13.514 14,654 1% 130 234.4% 6.3 1399 74.29
52 248 220.9 24,400 51.59 40.9% 18,514 14,734 921 15 235.49 72.2 149)  74.29
£2 24D 221.3 24,40C 32.34 30.¢8 17,400 14,0% 169 707 237.47 48.6 1548 74.29
53 298 17.¢ 22,300 2.31 365 12.%2¢ 10,33 733 661 236.47 43.8 5089 96.06
53 298 173 22, %0 29.26 16.07 16.843 13,133 133 %83 235.48 47.7 4537 95.14
53 298 17.% 22, 300 28.49 25.57 16.943 13,083 744 534 237.47 631 48s  $4.29
54 3B 9.1 28,2¢0 21.5¢ 23.37 16,565 13,854 W M 235.48 0.0 3837  713.87
54 s 5.4 28, 10¢ 32.3¢ 18.26 17.261 13,373 %50 72t 233.50 0.0 319 7. N
54 us T 25,100 50,82 46.7% 18,375 14,734 22 1% 233.%0 0.9 3910 73.57
55 s c.o 23,100 21.%6 30.48 16,147 14.014 62 T2 233.50 0.0 31991 75.86
55 ns 0.3 23,120 58.52 46.7% 18.932 14,29 942 a3 238.46 0.0 4117 7.7
55 s c.9 23,100 56.21 41.63 18.792 14,654 42 779 227.53 23.4 4117 %71
55 »er 1.3 23,000 41.58 40.17 18,236 14,89 S 1% 23.48 37.7 4088 75.%
sé ne 6.5 22,700 20.79 2337 16,565 13,8% 106 678 233.%0 30.4 44607 80.14
$6 328 6.8 22,100 S5 44 40.90 19,63 14,734 908 768 233.50 0.0 4“4 7843
56 zn 7.3 26. 300 37.73 40.9) 17.957 14,81% 864 779 234.49 20.% 4335 76.73
57 k3) 19.¢ 22. %9 33,41 21,7 17.540 14,094 79 625 234.49 43.2 2253 47.43
57 ¥ 200 22,500 70.34 54.05 19.488 15,215 92 829 227.%3 131 2182 41.43
57 33 26.5 22,200 66.22 ©3.55 19,488 :5,615 7L B E 1] 2}4.49 "0 2029 7.4
58 B 63.3 24.800 12.32 j2.42 15,173 13,083 722 ¢l 233.50 80.9 5528 91.14
58 4B 633 24,700 20.79 8.03 16,008 12,252 733 672 226.54 S2.3 4592 89.43
58 MB o4 5 264,700  36.19 42 .36 18,09 14,975 857 795 228.55 0.0 413 33,57
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TABLE I - contd.
Out-
Exkaust Gas Den- mde
Sam- Gross Torque Gas Produces Te;np Mzin Air- sty Mt
pla Acft Flt Time wt {pect) APM { F} Rolor speed Alt Temp
No. No. No. {min) OB T p4 T K4 T2 RPM  (ka) O
59 208 ase 50.5 26, 402 2e.18 25.57 16,704 13,774 711 662 233.50 39.6 1649 %6.4)
59 358 50.8 26,400 $3.29 4017 18,996 14,094 33 7 227.53 2.9 1556 66.43
59 5B 51.6 2», 300 43.89 41.63 18,096 14,815 380 761 237.47 0.0 1187 65.57
(1] »B 200.7 21,200 26.18 24.10 16,704 13,254 801 672 235.48 5.9 3250 77,43
[ 5 W 201.3 21,200 70.07 54.76 19,488 15,295 865 817 229.°2 17.9 3220 80.00
[ 4 e 202.2 25,100 51.59 54.05 18,653 15,135 357 851 233.0 0O 2770 74.86
(3} % 0.0 23,100 9.20 20.49 14,477 13,293 758 107 235.48 0.0 3856 90.00
[ 34 39 0.4 23,100 20.¢0 38 OO 16,287 14,654 4T 714 238,46 0.0 3950 9¢C.00
(31 N8 0.8 23,100 39.30 41.60 17,957 14,654 938 97 235.48 0.0 3332 90.00
62 4403 c.0 23,100 25.40 32.90 16,565 14,294 325 752 235.48 0.0 3685 87.90
62 408 0.5 23,100 32.30 49.70 17,540 15,215 792 875 236.48 53,2 3839 7. 00
42 40B 0.9 23,100 39 30 45.40 17.957 14,895 916 853 234.49 90.2 4076 87.00
63 418 23.0 25,200 26.20 26.30 16,704 13,774 730 701 233.50 106.5 3383 7. 14
63 418 20.6 25,200 $4.70 16,10 18,375 13,29} 887 157 225.55% 712.2 3202 37.14
[ 3] 418 21.1 25. 100 43.30 33.00 17,957 14,304 920 101 231.51 7.7 3261 87.14
64 418 52.4 22,000 7.00 26.30 16.565 13,8%4 €95 90 233.50 92.0 5057 & .14
[1] 418 $3.3 23,900 21.60 5.80 16,008 11,852 74C 068 227.53 66.5 3153 87.14
€4 41B 4.1 21,900 34.60 16.80 15,869 12.492 662 7S «30.52 130.2 2774 87.14
4 418 54.4 21,900 42.30 38.70 17,679 14,413 865 723 230.52 00 2590 87.14
[33 4428 89.5 21,100 19.25 21.18 16,426 13,854 649 667 237.47 A3 9 354 92.86
65 428 3.3 21,100 34.05 21.18 17.122 13,453 750 o78 232.50 39.2 3578 93.71
5 4B 9.4 21,000 44.66 32.14 17.¢7¢ 14,014 874 700 231.51 1701 3427 9.7}
5 428 %1.2 21.000 21.5% 2' 18 16,565 13.9%4 705 o49 235.48 0.0 3283  92.86
(2] 2D 1186 25, 300 6.16 13 88 14,059 13,133 716 65 236,48 3.7 39T 92.90
o 428 118.9 25,300 11.55 o oC 15,034 11,132 T05 667 228.53 39.2 3509 92.00
(23 42p 3119 6 25, 360 2:.5%6 25.%7 16,565 14,494 &ry  70C 23%.48 OO 2868 89 43
(14 428 138.3 24,600 33 i1 32,14 17.2¢1 14,254 37 700 235.48 59.9 2223 9114
(34 428 1388 24,600 61.60 4.0} 18,762 14.7TM4 902 76 222.53 0.0 “%W71 9114
[ 42B 1391 24,600 11.5% 13.5%3 15,312 13,293 750 o89 229,52 90 4533 89.43
() 428 150.9 26,100 22.3) 24.83 16,965 13,934 683 o89 234.49 101.3 4334 92.86
s 428 151.2 26,100 21.% 6.57 15,730 12,292 750 667 227.53 3837 4000 92.9%0
(%] 428 153.¢ 26,000 29.26 %.50 16,704 12.412 727 o8 227.53 343 3249 91.14
68 423 1%22.) 26,600 17.71 18 26 15.45: 13,293 750 ¢33 225.55 0.0 28753 87.71)
(1) 42B 174.8 20,000 17.71 2118 16,008 13,774 694 ©78 23.48 73 % 5279 52.86
69 428 1751 20, 000 35.42 16 80 17.400 13,213 %0 T11 232.50 39,8 4854 92.00
69 428 175.8 19. 900 16.94 17.53 16,147 13,613 672 667 234. 49 00 4525 90.29
70 42B 199.9 24,600 13.8¢ 17.53 15,869 13,37} 601 676 235,48 89.5 4266 88,57
70 428 200.1 24,600 22.33 7.3 16,287 14,734 756 667 228 53 T2.9 4017  88.57
70 428 2060.7 24.500 14.63 17.53 15,730 13,453 072 678 234.49 29.: 3185 85.14
71 4B 219.3 21,200 47.74 54.05 18,236 15.535 863 834 235.38 116.2 5775 92 00
71 428 219.9 21,400 44.66 2849 18,236 14,214 K.3 078 233.50 97.3 5565 5.4
n 428 220.5 21,100 38 50 33.60 17,957 14,654 it 700 234.49 98.2 5555 92 00
72 428 249.0 19, %00 13.02 17.53 15,173 13,133 T2 687 234.49 83.7 4421 88.57
72 42B 245.5 19,900 23.87 4.38 16,426 11,53) 75C  67¢ 225 54 111.9 3466 8514
72 428 250.3 12,900 21.56 24.8) 16,843 13,573 708 700 235.48 0. 2729 8171
73 428  208.7 25,00C 17,71 24.83 16,420 13,94 639 o578 237 47 .10 3 6257 92.86
k2] 42B 263.1 25,900 33.86 .30 16.983 12,252 808 6869 229.52 66 ) 5826 92.86
3 ‘ €28 265.5 25,000 17.71 2118 16,287 13.85% 661 678 236.48 73,5 5«94 92.00
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Out-

Exhaust Gas Den- eide

Torque Gas Producer Temp Main aity  Alr
Flt Time tpect) RPM (°F) Rotor Alt Temp

No.  (mun) T T T z T2 RPM w  COR
43 17.5 17.71 2y »7 16,287 13,854 679 674 23b. 48 3861 85.41
438 16 0 32 34 1o &0 17.54C 13,133 780 69 232.5%0 3408  84.57
438 18.3 60. 00 o2 09 13,349 15,695 870 864 232 50 307¢ 83.7)
48 50 9 2 33 Ik 99 16,426 13,613 10T 674 232.40 33068 82.00
43B 5% 4 T3 IS 59 1 19,4538 15,45¢% 85y  Be2 226.54 2968 82.00
3B 52 ¢ e€. 22 54.05 19,071 15,375 903 853 227.53 2804 90.29
438 128 1 le.456 16.2> 16.0C8 13,53 723 o74 234.49 3250 ¥2.00
438 128.9 75.40 61.36 19,628 15,535 927 8715 232.50 2649 76.06
43B 129 3% 65.45 60.¢) 19,488 15,615 916 &% 233.50 2649 7686
438 208.1 21.56 31.41 17,400 14,414 745 6% 235. 43 3203 76.86
3B 203.7 80.85 60,63 20,045 15,535 95 864 230_52 2148 76.00
4B 297 29.26 25.49 17.957 13,654 758 707 235.48 128 “1.71
43B 1.3 21.56 21.91 16,704 13,93¢ 668 €55 235,48 4421 1.57
438 321.8 41.89 2412 16,09 13,774 %S 718 230.52 9.1 4381 79.43
43B 322.2 15.40 16.30 15,869 13,693 679 74 233.£0 0.0 4292 76.57
49B 21.9 T T 19.72 16,704 13,373 675 662 235.48 88.7 3111 75.00
498 22.4 23,87 10,23 15,985 12,492 712 bE2 234.49 62.3 2685 *5.00
498 22.8 26.35 1288 17,261 17,812 57 673 233.59 2.1 2415 75.02
33B 23.2 40.08 3798 3B, C14 14,414 3 684 234.49 18.1! 2240 75.00
498 39.¢ 20,62 27 ¢3 15,843 13,774 7€ ébe 235.48 100.0 3314 75.00
498 59 8 19.2 7.30 16,426 11,531 746 651 229.52 686 2719 i5.00
498 0.3 24.64 7.30 17,261 12,092 35 673 231.5: S4.1 2124 72,00
498 611 46.91 2i.18 18,514 13,213 89 706 228.53 0.0 1375 75.00
498 £1.6 43.89 37.9% 18,09 14,0% 926 695 232.50 0.0 1261 75.0%
498 87 ¢ 15.40 21,18 16,426 13,533 689 662 235. 48 4254 75.00
498 88.4 23.10 S 84 16,704 12,092 802 651 228.53 3%00 75.00
498 89.0 18.48 13.26 16.5€5 13,373 768 662 23%.48 3325 75.00
498 109.C 20,02 21.18 16,565 13,613 745 673 235.48 2897 715.00
498 109 4 23.87 8.03 17,122 12,332 745 662 233.50 2474 75.5C
498 1io0.1} 18.48 4.3% 16,565 11,531 123 651 231.51 1524 75.00
498 1105 44.66 42.36 18,375 14,654 914 762 233,59 1239 75.00
49B 124.5 16 94 16_80 16,565 13,293 723 662 236. 48 2779  75.00
9B 125.3 19.25 1.46 16.704 11,932 723 L.l 235.48 1846 75.00
49B 125 & 38.50 28.39 18,236 14,094 881 695 235.48 1558 75.09
£7B 7.8 16 93 26130 14,477 13,53} 113 763 234. 49 3112 73.51
§78 8.2 27.72 12,42 14,615 11,932 803 774 226. 54 2,21 713.51
37Bh 8.4 22.33 3214 15,351 14,094 702 374 233.50 2609 72.67
878 95 28,45 139 44 15,591 13,04 21 16) 235,48 3172 73.51
7B 9.8 13 0% 11.%9 14,139 12,492 713 1 229 s2 2878 7351
878 10 ¢ 35 42 35 2 i6.008 14,574 T24 807 231.51 2633 72.67
89B 46,6 16,54 23.37 15,451 13,293 16 722 228.53 2428 53.7%
89B 48.0 12,32 ©.00 14,755 10,650 65 637 223.52 753 s1.2
489B 48.4 16 17 0.¢0 1%,034 10,731 %0 732 229.52 753 51.28
8B 49.1 35.42 34.33 16,565 14,174 806 767 “30.52 -507 46.2%
89B 161.2 23.87 1360 16,208 14,014 05 722 232.50 2069 S2.9%
89B i62.0 13.86 12.42 14,895 12,092 705 688 23n.52 133¢  52.12
89B 162.9 20 02 15.34 15,312 12,172 716 722 229.52 212 s51.28
898 103.7 35.42 46.75 16,287 14,334 806 789 233.50 261 %128
90B 55.1 24.64 32.:14 15,869 13,693 702 719 231.513 307t 67.53
98B 556 24.64 _0.23 15,312 11,692 735 685 226.54 2.45 64.19
928 55.9 43.12 32.87 16,565 13,613 837 775 229.52 2312 631.3%
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3 TABLE 1 - coatd.
E G
] ¥ . Cut-
3 N .. Grees To Exhavat Gas Den-  asde
i , rque Gas Producer Temp Main F 3t s A
| = e Acft TR Time wt 1} RP i .
] ’F, Rotor speed Al T
= Ne. Me. . pe etrp
- Ne. {min) {v) TL‘I T2 1‘L'5‘ RPM () ) CF)
[ ] %8 913 30 28,300 15.40 29.21 14,616 12,813 714 W7 231.51 74.% w82 77.86
1 * N M) 28,200 20.02 13.1% 14,616 11,882 725 W 229.52 62 3 2490 16.19
[ 4] MNB M. 28,202 20.02 10.23 14,616 11,692 73 709 227.53 35 3 1626 75.35
3 . " 18 3.0 28,200 23.10 1318 14,755 11,452 740 709 236.54 232 1473 6.19
3 ”° 17 7.8 22,300 23.87 32.14 15,312 13,933 763 709 212.50 101.9 5848 8..%
3 ° " NI 22,200 224 S M4 13,781 11,53 703} &3S 230.52 85.1 3260 17.02
[ » 1 739 22,200 10.0! 1.4 13.920 10.6%0 714 475 228.53 79.9 195¢ 4.5
L MuB 744 22,100  20.02 8.03 14.755% 11,611 T4 M 229.52 44.2 1310 74.%1
4 n 1N} 124.1 21,600 23,87 29.94 15,451 13,613 714 720 230.52 66.% 2313 14 51
L L] ei1B  158.1% 21,600 23,87 6.57 14,755 11.451 714 68 229.52 20.0 399  69.49
4 ” 9B 1558 21,600 35.42 42.3% 16,287 14,094 793 175 234.49 9.0 529 67.81
” 9., 210.0 22,400 20.02 35.7¢ 14,295 13,293 2% 120 230.52 919 2077 67.81
< 9B 210.8 12,400 15.40 8.03 14,616 11,692 Tie 697 229.52 632 1533 66.98
3 ” 1B 211.8 22, 300 7.7 .77 15,173 12,572 125 7Te4 228.53 45.5 557 €2.79
» 1B 2°8.5 21,600 23 87 2072 15.312 13213 729 709 231,51 S4.2 1626 66.98
9 B 223%.13 21,600 20.0Z 9.50 14,755 1,831 725 &%7 228.53 6%.2 1017 6%.30
” !B 2%.2 2t,600 20.02 1388 14,895 12,492 73% 709 230.%2 4.0 164 60.29
* !B 23.8 21,200 16.17 23 % 14,755 13,093 114 697 231.%: 113 3¢51 713,67
* 9B - 239.7 21,200 20.02 14,61 14,895 12,492 714 97 228.53 76.1% 2021 ?1.:6
3 " 19 240.7 21,100 20.02 9.50 14,616 11,53 826 657 227.53 43.5 654 67.81
*® 9 241.2 21,100 34.4% 33 71 15,863 13.293 793 175 229 5. 4.1 3¢5 €6.98
” 2w 12.4 22,500 17.71 24.10 14,785 1i,131 701 635 23.52 S)2 2109 62,23
” s 20.3 22,500 22.33 10.23 14,895 11,692 112 685 221.5%3 45.1 830 9.7,
" ue 214 22,500 40.31 44.56 16,287 14,094 302 752 229.%2 0.0 -351 $3.02
* ”°e 6.0 21,3100 1 20.02 23.W 15,034 13,213 70! €85 233.50 78.2 2342 6. 40
%* 2L 8.3 21,100 16.17 8.0 14,7%5 18,37} 690 663 230.52 éL.8 1728 60.56
» 8 6200 21,1060 15,40 8.03 14,616 11,453 10 674 230.52 68.3 1039 59.72
% ”°a 406 23,100 27.72 11.69 15,592 12,01z 712 707 228.53 32.4 260 57.21
% ”e 70.6 21,100 31.57 33.60 16,008 13,693 T4 741 230.52 0.0 -487  52.1%
3
3
” " N7 23,800 39.27 3B.71 16,008 13,934 1S 73 239.46 102.8 -245  45.84
” “B .2 21,800 33.88 17.53 15,869 12,492 698 726 231.51 431 -3 48.3%
L L ) 3.7 21,800 46.91 0. % 16,55 14,174 92 748 232.50 24.8 -491 47.51
3 » “p 359 20,900 30,03 29.9% 15,451 13,293 653 704 233.50 20.1 ~ % 50.02
3 s b 6.3 20, 00 26.9% 15.3 15,173 12,332 698 69> 231.51 5.7 ~195 S50.02
3 ” 3 $%.9 29, %00 24.64 32.:4 16,147 13,854 686 682 234.49 21.3 -460 50.02
3 ” %D 4.0 20,950 24.64 22.04 14,89 13,053 86 671 231.51 86,1 704 50.02
b d MB b6 20,830 23.64 10.2° 15,035 11,772 598 671 231.51 %S2.2 385 $0.02
*»” “B .8 20,500 24.64 22.64 14,758 12,973 636 471 231.5% 50.) 223 50.02
1 108 %3 " 26, 300 17.71 21.91 14,336 12,973 98 682 232.50 8y -510 44.16
3 100 "B 9.¢ 26,300 40.0% 23.%7 15.869 12,89} 749 159 224.55 24,2 -856 43,33
100 HuB 5.9 26,300 G 27 36.32 15,730 13,693 127 148 229.52 %.6 -856 43.33
10} ”h "s.2 30, 309 30,03 3.33 15,730 14,094 673 12 234.49 99.7 -881  46.19
!Ol 9% 9.4 30 300 21,7 16,07 15.173 12,572 706 734 225.5% 75.% -801 47.86
4 0 k2] %.0 30, 300 41.5¢ #4.5 .6.147 14,.,.M4 673 157 231.51 412 -779  48.70
3
k 102 958 145.2 30,400  23.87 248 O3 14,655 12,093 718 723 233,50 8.1 851  52.0%
3 102 "3 145.8 39,400 30.82 40 90 le, 616 1°,932 29 12 232.%¢ 630 282 50.37
- 2 "y 14.5 30,300 25.41 23.% 15,03¢ 12,973 751 T34 232 30 54.9 -140 52.95
3 102 ‘ »B  1471.2 30, 300 29.26 17 S 15,451 402 740 134 226.52 43,1 -610 51.21
: 102 »h 1479 3, 300 18.48 23,37 14,795 12,572 7 12 233.%0 21.1 -838 51,2t
1
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TABLE 1 - contd.

Out-
Extaust Gas Den- side
Sam- Gross Torgue Gas Producer femp Maun Alr- sity Ay
ple A.dt Flt Ti{ne wt (pct) SPM OF) Potor  epeed Al Temp
No. No. No. {min) 0b) T 7 T 7 IPM {kn) 44 (v 2}
103 08 BB 1801 30,700 16 17 21.91 14,338 13,052 706 114 234 49 9.2 648 49.53
10} 958 15T 8 3¢, 700 16,17 S.84 13,781 10,97 740 o714 236,54 44.2 =306 47.86
103 958 196 S 30,690 4} 58 42.36 16,008 14,0:4 777 65t 230.52 25.0 -1249 44.51
104 958  194.4 24,200 19 25 22 o4 14,610 312,893 &84 o&c 233.50 82.3 -118 44,19
104 9B 135.0 21,103 35 42 9.50 14,755 131,081 7y T2 222.57 45.2 -1062 42.84
104 958 165.4 <1100 40.0¢ 42 ¥ 15,869 14,094 735 757 212 50 25.0 -1442 41,16
105 95B  208.9 27,900 26,13 27 03 15.312 13.453 6% 2% 237,47 19.1 209 47.02
108 *sB  209.5 27,960 28 64 9 14,535 11,324 729 01 232,50 0.1} -983 42.84
3cs BB 2102 27,800 47.74 49.67 16.204 4,394 64 o0 232.%0 25.0 -155% 42.00
106 OB 212.4 20,300 26 18 27.36 15,173 13,373 664 701 236 43 70.1} 132 45.35
106 958 213.2 20, 33¢ 20.79 1.30 14,616 11.371 695 o78 231.5% 43,1 -1120 42.00
106 %8 213 6 20, 306 31 57 26,30 15,312 13,293 ¢4 712 232.50 25.0 -1407 41.16
107 o%B 28.1 26,500 14,63 22.64 14.73% 13,133 €95 69 25,48 3.6 [/} 41,08
io7 @B 235 26,500 24.04 13.:5 14,616 11,772 738 707 232.50 4.3 -683  46.21
107 %3 29.1 26,500 44.65 40.90 16,287 14,034 768 74" 232.50 9.2 -1325 42.8
ics 968 39.6 21,4600 16.94 21.91 14.199 12,652 701 107 232.%0 8.2 98 45.3
108 B 400 21,600 21.%6 12.42 14,616 11,772 679 o85S 2%.51 4.3 -668  42.06
108 %B 40 6 21,500 52,36 20.45 16,008 12,412 848 62 222.57 25.0 -1405 41.19
108 %B 40.7 21,50¢ 47 74 44.56 16,287 i4.174 804 7SI 231.51 282 -1498 40.33
109 9B 9.7 30,560  24.64 25,57 15,312 13,373 690 707 236.42 8.7 -403 44.53
109 %8 99.1 30,5¢6  28.49 4 28 14,895 11,581 712 718 232.50 447 -992 42.%
109 %8B 99.6 30,300 20.02 22.¢% 14,755 13.293 70i 7% 234.49 25.0 -1291 42.02
1o 9%B 110.2 22,100 16.9¢ 15 34 4,477 12,733 679 662 233.50C 82.3 -343 43.70
i10 %3 110.7 22,100 24 64 .30 14,616 31,611 712 7% 228.53 39.2 -992  62.86
110 9%B 111.3 22,000 35.50 35 06 16,908 13,93¢ 735 72¢ 232.5¢ 25.0 -131¢ 42.02
12 %B 1143 21,900 16.34 13.99 14,616 13,213 668 673 2¥6.48 82.1 18  44.53
i %8B 114.7 21,990 :4.6¢ T.30 14,755 11,611 690 7% 232.50 4.2 -669 43.70
in %8 1153 21,900 43.89 37.2% 16,147 13,133 768 730 231 51 21,2 -1119 2.8
112 9%B 125.0 21,500 19.25 21.18 14,016 13,052 690 7% 233,50 84.0 131 46.21
112 9%B 125.8 21,590 20.7% 10.22 4,610 11,662 679 o73 230.52 57.9 -912 43.70
112 %P 126.3 21,500 40.0e¢ 38. 71 16,147 14,034 746 729 232.50 7.2 -1257 42.02
113 98 .8 23,400 16.94 :7.53 14,395 13,533 728 712 233.50 52.3 3541 81.55
113 ”»n 7.5 23,400 28.49 16 .07 15,730 13,213 739 767 229.52 44.3 3120 79.91
113 983 1.3 23,400 40.04 M.S 16,426 14,414 %07 756 231.51 0.0 2788 16.64
114 02C 79.8 28,600 37.73 37.98 16,147 14,414 730 786 234.49 108 2 1i82 715.00
114 02C 80.2 28,400 15.48 5. 34 14,016 13,613 730 734 233.50 717.1 216% 74.18
114 02C 80.5 28,820 15 42 21.9% 17,122 13,293 %0 778 230.52 S2.) 898 75,00
114 o2C 80.7 28,60¢ 26.18 22 .64 14,895 13,293 366 767 229 52 3.0 894 75.82
115 02C 182.2 19,700 24.64 23.37 15,073 13,373 28 112 233,50 §67.3 1312 74.18
115 02C 182.¢ 19,700  26.1i8 16.07 15,312 12,682 128 723 232.%0 69.1 1023 713.3%
1 02C 183.0 19,700 32.34 156.26 15,501 12,9373 7139 745 210.%2 57.6 742 72.%%
13 02C  183.¢ 19,760 35.5C x2.87 16,267 14,014  75C 767 2.2.50 %0.2 577 71..73
116 03C 236 22,200 19.25 23.37 15,59 14,014 24 ™M 236,48 10u.5 4449 84,09
116 03C  24.4 22,200 2¢4.64 T.30 15,431 12,012 738 ] 23¢ 52 471.3 3110  81.64
1le 03C 4.9 22,290 12.5% & 87 16,287 14,334 146 “S.. 235.48 62.7 3142 80.82
1?7 03C 5.6 22,800 6.3¢ 21.18 15,312 13,613 735 TN 234.49 107.1 309t 80.00
117 03C 5.8 22,800 21.56 9.50 14.895 12,252 746 71, 232.5%0 91.1 2097 79.18
nus 03C 63 22,760 28,49 29. 2! 15,591 13,854 735 42 233.5¢ 87.4 1400 77.5%
17 63C 76,5 22,700 24.64 24.10 15,173 13,613 73 130 233.50 175.6 1377 11.5%
17 * 0C  76.7 22,700 25.41 .37 15,312 12,412 724 739 221.5) 3.2 1200 76.73
m? e3Cc 77.0 22,706 33.88 30.6% 15,730 14,024 746 763 232.50 44.1 1064 76.73
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. TABLE { - ccatd,
Out-
Exhauet Gas Den- side
Sam- Gr?u forque Gas Producer Temp Main Arr- sity AT
:o Acft Fit Time wt {pct) RPM °F) Rotor  speed Alt Temp
o. No. No. (min) (1Y) T 32 T 4 T 2z RPM  (kn) ()  (°F)
118 «®: 03C 105.4 27,100 T3.87 2118 15,034 13,452 75 14 232 50 57.3 1343 77.55
118 03C 1{5.6 27,600 27.7C 14.01 15.312 12,813 746 752 226.53 46 1 1173 27.55
118 0:C  105.9 27,600 28 4% 2921 15,451 13,774 146 T52 231.51 399 974  76.73
115 03C 136.2 22,300 20.02 23 37 14,895 13,613 735 T1e 234.49 1043 3638 80.82
119 03C 136.7 22,300 17.71  8.77 14,°38 11,092 124 70~ 231.51 90.0 2699 79.18
119 03C i1n.2 22,300 19.25 9.50 14,616 11,692 735 697 230.52 79.5 2076 711.55
119 03C 1371.7 22, 300 1771 730 14,338 11,532 Tie 697 232,50 123 1061 73.45
119 03C 138.1 22,200 3z.34 30 68 15,730 13,854 746 767 232.50 47.3 624 72.64
120 03C 197.2 22, 300 16.94 21,91 14,477 15,373 702 708 23350 9% 8 3980 80.82
120 03C 197.¢ 22,300 19,25 7,30 14,338 12,012 715 697 231.51 87.6 3528 80.00
120 03C 198.5 22,300 26.95 14.61 15,458 12,572 724 152 230.52 80.5 1910 73.45
120 93C  199.4 22,200 43.66 50.40 16,426 14,494 813 774 232.50 30.6 466 70.18
121 03C 258.3 22, 300 31 57 34.33 15,730 14,014 724 741 232.59 102 3 3605 78.136
121 03C 2%8.9 22,300 29.26 9.50 i5,312 12,252 713 74) 230.52 80.2 2528 77.5%
121 03¢ 259.2 22.300 20.79 11.69 14,75% 12,012 724 719 230.52 79.5 1610 73.45
121 03C 260.5 22,200 22.33 23 21 16,147 13,854 746 763 231.51 30.6 561  69.36
122 03C 308.9 22,700 34,65 34.3: 16,287 14,414 713 097 236.48 9. ¢ 7960 93.09
122 03C 309.¢ 22,700 2310 B.77 15,312 12,492 702 686 232.50 100.3 663C 93.09
122 03C  310.1 22,700 26.95 24.8) 16_287 14,014 713 066 233.50 103.2 6014 89.82
123 04C 25.9 23,900 21.56 22 64 15,173 13,613 732 3¢ 234.49 84.1 2585 88.00
123 04C 26.4 23, 900 28.49 17.53 15,869 13,213 32 TN 232.50 491 1967  85.55
123 C 26.8 23,9¢0 28.49 29,21 15,730 13,934 754 760 232 50 39.:¢ 1684 83.91
124 05C 92.0 2,800 20.79 23.37 14,897 13,533 714 720 233.50 83 ¢ 3287 90.82
124 25C 92.4 21,800 23,10 13,15 14,895 12,733 725 731 230.52 72.1 2623 99.18
124 05C 92.7 21,800 24.64 17,53 14,895 12,813 725 742 230.52 55.0 2310 88.36
124 0sC 93.2 21,700 24.64 37.25 15,312 14,44 714 5 231.51 334 1966 87.55
125 osC 29.0 22,000 21.56 18 99 14,895 13,293 748 709 235,48 62.3 2553 82.43
125 0sC 29.3 22,000 26.18  9.50 15,451 12,172 737 233.50 30.5 1976 81.65
125 0sC 29.6 22,000 31 57 29.21 15,591 13,854 7486 753 234.49 17,7 1842 82.4)
126 08C 58.9 29,000 3.47 18.99 14,616 13,453 15 720 234.49 80.5 3106 79.30
126 08C 9.2 29,000 13.09 4.38 13,781 11,371 726 698 232.50 5b.9 2460 76.96
126 0sC 60.9 29,000 45.43 44.56 16,426 14,895 782 786 234.49 0.0 1278 73.83
127 08C 68.2 21.90¢ 17.71 18.99 14,616 13,373 715 709 234.49 78.6 27174 71.74
127 08C 68.6 21,900 10,01 0. 00 13,503 11,291 726 6R7 232 50 571.7 2056 /5.39
127 08C 69.2 21,900 36.19 32.14 16,147 14,334 715 764 234.49 o.¢ 1171 73.04
128 08C 107.4 22,400 15.40 17.53 14,199 13,373 715 698 235.48 74.3 1873 73,04
128 08C 107.9 22,400 18.48 8.03 14,059 12,012 737 709 232 50 20.5 1135  68.35
128 08C 108.) 22,400 23.10 2t =7 15,034 13,934 737 1% 238 46 G.0 821 67.57
129 09C 32.5 26, 900 15 40 16 07 14,477 13,213 705 639 239.46 96 1 1554 69.30
129 09C 32.9 26, 900 30.03 10,23 15,034 12,492 49 72} 233.50 22.7 1269 70 09
129 09C 33.3 26, £00 33.88 114.61 16,008 13,934 736 754 233.50 44.2 1363 70.09
129 09C 33.7 26, 80C 33.88 27.76 16,008 1° 934 60 743 235.48 4 9863 70 09
13 09C 51.5 22,600 16 17 16,860 14,059 13,293 708 699 235.48 7.2 146,  69.30
130 09C 51.8 22,600 19.25 8.77 14,755 12,172 772 110 233.50 53.1 1169 68.52
130 09C s2.1 22,500 32.34 29 %4 15,869 13,854 727 754 234,49 30.5 962 68.52
131 09C  159.5 21,600 23 87 20 30 15,034 13,774 727 12} 236,48 100 3 1058 63 04
13 09C 160.0 z1,500 2310 511 14,755 11,692 760 732 229 52 39.2 477 02 26
131 09C 160.5 2.,500 49.28 44 56 16,565 15,055 783 7ou 238. 46 0.0 197 59.91
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TABLE I - contd.

Out-

Exhaust Gas Den- side

Sam- Gross Torque Gas Producer Temp Main Air- [11,% Alr
ple Acf:  Flt Time w: {pet) RPM ©F) Rotor speed At  Temp
No No  No. (mun, o T 3 T z T 2 RPM  (kn) wm O
132 908  09C 220.4 19,300 19.25 21 18 14,755 13,693 705 699 234.49 919 1668 63.04
132 09C 220.8 19.35) 19.25  6.57 14,616 12,012 716 688 232.50 65.3 8717 59.91
132 09C 221, 19.300 20.79 22.64 14,895 13,854 716 710 237.47 S3.1 370 58.3%
133 0°C 282 6 22,150  20.79 17.53 14,895 12,973 727 688 235.48 90.2 26 58.35
133 09C 283 3  22.170 29.26 8 03 15,312 12,172 745 743 232.50 63.1 508 58.35
133 09C 283.8  22,00¢ 30 03 24.10 15,73¢ 13,774 738 754 235.48 30.5 197 56.78
134 10C 2320 22,50 3.06 © 00 11,971 0,891 755 727 245.42 87.2 3436 66.43
134 10C 2335 22,500 23.87 4.38 14,755 11,451 800 738 229.52 96.1 2585 71.91
134 10C  234.4 22,500 34,65 30.68 16,008 14,574 744 749 235.48 :08.3 11NN 71,91
135 1C 590.4 20,300 30 03 27.76 15,173 13,774 785 M 235.48 6.5 1027  64.00
135 11C 59.6 20,900  35.42 18.99 15,451 13,453 829 756 223.52 632 854 64.90
135 11C 60.0 20,900 26.18 22.64 15,034 13,693 2?85 723 235.48 S2.4 s62  63.22
136 12C  50.2 24,500 20.02 11.49 14,755 12,172 711 661 232.50 72.2 2%6 63.33
13 12C 50.7 24,900 12,32 0.00 13.503 10,891 706 661 231.51 6.7 19%  62.65
136 12C 51.0 24,900 16.17 0.73 14,059 10,971 706 672 229.52 .1 1120 59.52
136 12C S1.5 24,800 27.72 22.64 15,173 13,693 634 750 234.45 38.3 431 57.17
137 12C 97.4 24,700  24.64 22.64 15,451 13.85¢ 100 705 235.48 92.6 3440 62.65
137 12C 97.9 24,600 23,87 12.42 15,034 12,252 634 1716 221.53 513 %13 61.8?
137 12C 98.4 24,600  45.43 44.56 16,565 15,215 623 772 234.49 18.1 2185 59.52
138 18C  96.2 24,000 40.04 31.41 16,287 14,494 765 193 235.48 75.6 3803  91.45
138 18C  96.7 24,000 21.56 9.50 15,173 12,813 765 159 234.49 61.6 3288 90.64
138 18C  97.6 23,900 20,02 27.76 15,451 13,854 798 7192 234.49 18,6 2015 8. 27
139 18C  222.0 22,600 19.25 28.49 16,008 14,414 * 8z 241,44 67.2 5801 %.82
139 18C  222.9 22,600 17.71 5.11 14.895 12,092 743 137 236.48 45.3 4119 95.5%
139 18C 223.6 22,600  39.27 37.2% 16,426 14,494 820 804 234.49 €. 2910 9148
140 18C  230.3 22,300 20,02 25.57 15,173 13,613 743 748 235.48 9.7 4089 93.09
140 18C  231.2 22,200 20.79 0.00 14,895 11,131 798 726 228.53 51.7 2243 88.18
140 18C  23L.6 22,206  48.51 37.2¢ 17,679 14,494 900 815 233.50 0.0 1964  84.9)
141 18C  247.6 21,500  26.95 27.03 15,451 13,774 743 759 234.49 9%.2 3103 88.18
141 18C  246.3 21,50 21.56 0.00 15,312 11,451 75+ 770 227.53 44.2 2169 1.3
141 { 18C  248.6 21,500 17,73 37.2% 16,565 14,496 7187 792 233.50 13.2 1984 8491
142 914 10B 2.0 22,800 22.20 26.00 13,956 13,322 683 731 234.17 79.9 6216 78.43
142 108 3.3 22,800 24 30 8.40 12,950 11,226 683 753 224.71 35.6 6253 75.80
142 108 3.9 22,700 37,40 41.30 15,339 14,294 758 800 231.81 131 5739  75.00
143 10B 21,8 24,700 29.10 34.40 13.830 13,621 683 731 234.17 831 6979 86.14
143 10B  22.2 24,700 69 30 0.00 15.339 6,736 893 777 222.35 69.4 1554 7.8
143 10B 25.2 24,600 69.30 0.00 14,082 8,382 882 903 229.44 77.3 7062 88.71
143 10B 25 9 24,600 28.40 35.20 13,705 13,546 672 1720 232.99 80.6 6982 87.8
144 nus 0.0 27,300 5.50 22.20 12,447 13,172 644 763 237.72 0.0 ST 73 00
144 1B 0.4 27,300 36.00 62.70 14,333 15,118 767 878 234,17 7.7 5685 T3 8
144 1B 0.9 27,300 43,70 46.60 13,705 13,995 7% 798 230.81 84.1 3235 74.71
145 6B 42.5 21,700 22,18 5.35 i3.202 11,001 682 730 225.90 15.1 S448  96.56
145 6B 42.6 21,700  29.11 13.7% 13,579 11,301 694 742 223.53 0.0 S8 9.72
145 16B  42.9 21,700 29.11 16.0% 14,082 12,349 719 788 232.99 0.0 5325 9%.88
146 16B 63,3 20,600 15.94 39 75 14,208 13,621 634 718 232.99 103.9 6383 99.40
14¢ 16B 4. 20, 600 8.32 30.58 12,573 13,471 645 754 232.29 .2 S724 N.72
146 1 6B 64.7 20,600 45.7% 2.29 14,33% 10,103  8$1% 754 218.80 29.6 5421 9%.88
146 16B  65.3 20,500  15.25 30.58 12,825 13,322 694 766 28.26 9.7 S29% 9.3
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TABLE I - contd.

Out-
Exhaust Gae Den- side
Sam- Gross Torque Gas Producer Temp Main Alr-~ sity  Alr
pe Acft Fit  Time wt {pct) RPM ©r) Rotor speed Al Temp
Ne. Neo. Ne. (mla) v) I 2z 1 L4 R Z RPM  (xa) fe) ©r)
147 794 17 . 22,800 24.95 30.58 13,95 12,79 675 718 229.4¢ 89.6 4760  82.84
EL 1) 178 4.7 22,800 31.88 6. 88 14,082 11,301 700 76! 221.16 54.9 Isre  82.9%
147 1 .3 22.700 48.82 48.16 14,711 14,220 822 807 229.44 11.2 3268 81.16
148 178 S8 22,100 2%.73 50.52 14.208 13,69 00 726 232.99 95.3 4755  81.16
148 173 53. 6 22,000 36.04 48.16 14.002 13,62} 2% M2 224.71 3.5 2886 76.14
148 34 ) 538 22,000 48.82 51.99 14,585 14,349 812 83 227.08 37 2852 74 47
149 178 6.5 21,500 37.43 €2.05 14,333 13,845 12 10 230.63 1.4 4131 79.49
149 17D - 67,6 21,500 33.9% 14.53 13,95 11,900 7C0 750 221.16 32.? 3362 78 65
149 1D 683 21,300 44.36 45.11 14,333 14,145 15 7% 228.26 19.2 28719 16.98
150 172 78.5 26, 100 37.43 41. 28 14,208 13,920 712 738 232.99 W.Z 4027 717.81
150 1718 79.6 26,100 27.02 9.17 13,202 11,30! 615 715 222.35 50.2 3421 78.63
150 17 §0.5 26,000 38.81 32.23 14,333 13,845 737 76} 2329 35 2151 75.30
151 178 9.4 25,600 38.81 43.58 14,208 13,920 nr 1M 231.81 34.2 7743 78.65
151 i7e 7.5 25,600 48.52 20.64 14,208 12,349 725 122 222.3 9.7 2957  76.14
153 178 ”.0 25,600 25.64 23.70 13,328 12,972 615 718 232.99 9.7 2611 71.9%
152 179 1841 20,100 57.53 43.45 15,213 14,98 889 865 232.9% 64.2 3105 71,12
152 178 105.2 20, 100 49.90 44. 4 15,088 14,29 L TSR 1i2g 232.7% 7172 4505 75.3¢0
152 178 105.5 20.100 39.5%1 50.52 15,213 13,998 115 761 232.99 21} 4635 T1.81
153 178 106.5 20,000 32.58 2.1 14,208 13,471 700 718 232.99 22.¢9 455 20.33
133 7 107.% 20,090 32.58 .M 13,9% 11,301 2z 1 225.9% 59.7 3179 77.81
133 173 1085 20,000 49.21 48.16 15,088 14,369 825 88 23407 0.0 22 70.28
154 5 3.6 21, 600 33.9% 3.2 14,208 13.6% T2¢ 73S 231.81 103 ¢ 4068 79.854
154 1 .4 21,600 37.43 17.58 14,333 12,049 774 TR 222.%5 534 329 78.16
154 18 5.3 21.600 39.51 48.16 14,208 14,220 749 818 232.99 .t 3633 75.6%
155 18 5. 24,100 40.8y 51, 22 14,208 14,234 761 833 230.63 0.0 293¢ "t 65
155 1 3%.2 24,000 83.17 74.ié i5.842 15,118 35 8N 230.63 35.8 3044 75,65
15 183 37.0 24, 000 $3.37 58.87 15,088 14,594 061 349 234.17 60.2 %Y 78.16
156 R 83.2 24,800 36.73 3°.75 14.333 13,926 737 82 234.17 1030 “%Hes  24.81
156 138 8.8 24,700 3i.88 48.16 13.830 11.825 9% 735 228.26 61.5 3403 71.47
156 18 "4 24,700 24.26 23.70 13,453 12,872 614 73S 230.63 46.1 2897 63.95
187 258 2.9 23. %0 35.35 3s.23 14,208 13,6% 712 14 231.81 9.1} 7218 180,77
157 258 .5 23, %00 25.64 6.22 13,076 10,8%2 %2 712 224.71 S1.6 696 39.93
157 253 .1 23,990 31.19 .08 13,579 11,001 7 124 222.3% 9.2 s962  98.2%
157 258 8.7 23,800 33.9% 32,11 13,95 13,322 723 738 225.9% 0.0 5437 %9
158 258 42.1 25.200 45.74 45. W7 14,711 14,29 24 815 232.99 4.5 5030 90.72
158 %58 2.7 25,200 10.46 71.10 15,716 15.18 923 % 234.17 336 5103 90.72
158 258 4645 25,100 56.14 55.81 15,213 14,648° $% 850 234.17 735 6084 98.26
159 258 142.7 23.900 42.97 0. 1¢ 14.711 14.2% 799 818 234.17 51.9 3%S 92.40
159 238 1433 23, %0 3%.04 21.40 14,333 13,99 %2 % 234.17 1735 412 95.7¢
139 258 14e.0 23.800 29.11 31. M 14,208 13,62 723 73 235.3% 79.9 454 %%
168 F 1 ) 16.1 22,30 35.35 50.52 14,83 14,145 m 182 234.17 77.3 52:0 66.21
160 s 6.5 22,300 727.03 18.3% 13,95% 13,471 s 113 234.17 79.8 5505 67.88
160 21 17.2 22, 300 23.57 8.4l 14,082 13,540 703 01 234.17 9.8 5456 49.72
160 e 18.7 22,200 33.27 8.9 214,333 13,845 718 17 23,7 9.2 5531 67.88
161 n» 2.1 22,206 35.35 s0.82 14,459 13,920 %52 170 234,17 11211 5479 67.05
161 1 20.9 22,100 32.5¢ 1i.47 14,208 13,546 703 489 21.%9 1.9 5352 47.05
161 24 ) 21.6 22.100 36.08 32.87 14,082 13,54 703 101 234.17 103.0 5138 67.88
2 b2} 2.9 23,400 36.04 50.52 14,439 14,145 769 9% 234.17 0.0 833 6068
162 b1t 239 22,100 6.5¢ 61.92 15,445 14,89 871 1046 244.82 107§ 3426 68.10
12 b1} ] 24.7 22,000 $4.06 56.57 15,339 14,669 834 1038 234.17 111.2 6685 74.56
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TABLE {1 - contd.

Out-

Exhaust Gas Dea- side

Sam- Gross Torque Gas Producer Temp Main Alr- sity  Alr
ple Acft Fit  Time we (pet} RPM °F) Rotor sepeed Alt  Temp
No. No. No. (min) @d) T 4 T s T H FoM  (kn) ) ©r)
163 914 37D 33,9 21,700 29.11 32.%7 14,208 13,696 €72 335 2:4.17 100.6 7479 79.07
153 7B M7 21,700  15.25 0.76 12,825 10,403 623 904 230,81 95.0 2%ii  76.%%
163 7B 35.7 21,600 24.95 7.6S 13,202 12,124 600 950 224 71 533 301 78.23
163 7B 36,3 21,600 34.66 46,63 14,208 3¢ 36° 722 1008 234,17 0.0 2949 $9.02
164 3B 53.9 22,300 31.88 39 75 14,459 14,145 722 99 236.17 9.1 @ 73.21
164 3B 54.6 22,300  28.42 3134 14,333 13,995 710 92 232.9¢ 99.1 4302 73.21
164 3B 6.2 22,200 30.50 13.76 14,459 13,920 710 950 232 99 101.8 4240 73.21
164 378 S7.3 22,200 31.88 3164 14,459 13,690 T22 928 234.17 105.6 4191 73.23
165 378 186.0 26,100 36.04 42.05 14,711 14,220 T3¢ 996 z34 17 99.2 3827 170.70
165 378 186.5 26,100 3t.12 17.58 14,459 13,920 710 950 234,17 107.0 3150 69.96
165 378 187.2 26,100 29.11 37.46 14,459 13,845 662 938 234,87 100. 4 3600 69.02
166 388 2.3 2.900 2172 3211 13,9% 13,546 6717 649 234.17 112.1 2940 54.33
166 388 3.3 22,90 19.41 6.12 12,9%0 11,151  (4C €89 220.26 62.1 2323 S5.16
165 388 3.0 22,600 42.97 25.99 14,585 13,022 727 69 223.%3 28.9 2081 85.16
167 8B 87.8 24,200 30 SO 32.87 14,208 13,621 %% 669 234.17 119.5 3138 54.33
167 B 88,3 24,200 24.95 1147 11,820 12,049 652 689 229.44 89.2 1756 S2.65
167 35B  90.0 24,200 37.43 39.7% 14,459 13,920 739 46 228.26 18.8 %3 50.14
106 388 95.4 23,900 28.42 3134 14,082 13,546 20:  +89 234.17 103.9 2554 53.49
168 388 96,3 23,90¢ 21.49 8.4) 13,202 11,376 652 eu9 231.81 67.8 1318 50.14e
168 38B  97.0 23,900 $0.60 39.75 14,455 13,995 782 765 223.5¢ 29.3 594 50.14
169 I8P 125.8 23,360 20.10 25.23 13,830 13,247 652 689 232.99 67.4 1958 S1.81
169 0B 126.8 23,200 27.03 9,94 13,453 11,528 652 701 225.89 61.3 934 50.9¢
169 3B 127.5 23,200 37.43 36.70 14,333 13,620 727 70i 229.44 20.3 350 49.30
170 3B 132,221,800  21.49 24.46 13,453 13,022 564 70! 231,61 104.2 3227  S2.63
170 388 133.7 21,800 20.10 ¢€.12 13,202 11,300 652 685 227.C8 %0 1278 S0.98
170 388 134.4 21,300 45.7¢ 28.29 14,459 13,172 776 1709 222,38 25,0 S00 S0.14
m 38  155.0  21.00C 29.11 32.87 14,208 13,621 677 637 234.17 119.8 4237  56.834
173 BB 159.9 21,000 26 34 10,70 13,030 31,974 664 70: 223.53 7.7 2238 S3.49
1m 8B 160.6 1,000  47.313 46.63 14,585 13,995 764 746 229.4¢ 30.4 1887 S3.49
172 8B 173.9  22.500 0.00 95.5» 126 35,866 RO 1137 231.81 3.9 301  50.14
172 8B 174.3 22,500 0.00 105,50 126 1S.866 155 1183 226.2% 29.4 407 50.1¢
172 388 175.5 22,400 0.00 101.68 251 15,961 105 1160 223.53 81.2 556  47.63
173 38B 176.7  22.300 0.00 71.10 126 1%,118 80 1068 232.99 713.2 1219 s0.9¢
173 88 177,55 22.300 0.00 74.16 126 15,362 85 1037 232.99 ¢6.3 1350  50.9
173 3B 1784 22,300 0.00 74.1¢ 251 15,417 69 1079 231.81 8.0 1477 S1.81
174 388 387.2  21,9%¢ 0.00 74.92 126 15,267 130 ;057 231.81 859 3068 S5.16
174 368 188.4 21,900 0.00 75.69 126 15,362 142 i0eS 231.81 $2.6 3308 56.00
174 1 388 189.5 21,900 0.00 76.45 126 15.342 117 1070 231.61 0.0 3400 S6.8¢
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TABLE ! - coatd.

Out-

Exhaust Gas Den-  side

Sam- Grose Torque Gas Producer Tem; Man Air- aty Az
e Acft  Flt Time wt (pct) RPM °F) Rotor  speed Al Temp

No. No. No. {min) {1%) 1 2 1 2 1 N RPM (kn) [[{}] (°F)
175 14 B 1932 21,700 0.00 55.81 126 14,743 130 1034 234.17 78.9 3693 58.51
113 3B 194.9 21,700 0.00 78.74 251 15,417 130 1092 228.26 22.7 2973 S57.67
s 8B 195.5 21,600 0.00 103 21 126 15,941 142 1iéd 213.70 0.0 2826 57.67
176 3B 195.7 21,600 J.00 104.74 126 15,806 142 113 211.70 0.0 2657 56.00
176 3B 1960 21,690 0.00 103. 21 126 15,866 130 1183 211.70 0.0 2681 56.00
176 MB  196.6 21,600 0.00 65.77 377 15,716 130 1103 238.91 0.0 2760  S56.87
n 568 1.3 22,100 26.34 39.75 13,830 13,771 828 7i% 235.3 76.2 4172 86.43
1717 568 1.8 22,000 °.70 2.29 12,196 11,451 817 3., 234.17 31.2 3728 85.57
m 568 2.3 22,000 32.58 34.49 14,082 13,771 828 755 232.93 0.0 3622 85.57
178 578 70. 19,000 36.73 35,17 14,208 13,771 924 862 231.81 102.1 4992 80.83
78 578 2.0 19,000 20.10 7.65 12,950 11,226 75 147 225.9¢ 0.0 317 79.16
178 <13 2.4 18, 900 36.73 45.87 14,032 14,145 837 805 230.63 0.0 3138 80,00
179 578 82.2 21,700 58.22 45.87 14,585 14,070 887 794 229. 44 0.0 4713 81.67
179 578 2.5 21,700 59.61 4587 14,83 14,220 912 8CS 232.99 93.2 4519 81.67
179 57B 83.2 21,700 48.52 49.69 14,836 14,369 802 817 232.99 101.8 5176 30.83
180 518 122.9 20,200  41.%59 39.75 14,208 14,070 812 758 232.99 109.1 5643 81.67
80 578 1233 20, 100 30.5¢ 12.2% 12,825 11,226 715 47 221.16 0.0 4955 6C.83
180 518 124.1 20,100 29.80 29 05 13,830 13,47 801 747 231.81 0.9 72 80.C0
181 318 125.2 20, i0¢ 40.89 36.70 14,585 14,070 850 7934 234,17 78.2 5386 80.83
181 578 125.6 20, 100 20.10 6,88 12,950 11,675 7715 58 230.63 0.0 5399 80.83
181 518 126.9 20,000 49.90 39.75 14,83 13,920 887 794 231.8) 106.5 4574 80.00
12 51B 153.3 21.100 1317 147 12,573 12,199 701 701 232,93 77.3 7835 89.21
i SIB  154.3 21,100 24.26 12.23 13,202 12,274 7 770 227 08 59.5 6113  84.19
is2 S7TB  155.4 21.000 24.26 26.76 13,453 13,39 786 758 231.81 0.0 5351 81.67
183 58B 0.1 23,000 75.55 £4.98 15,213 14,594 910 813 231.81 107.0 266 54.85
183 58B L1 23,000 74.85 64.98 15.591 14,968 985 846 232.99 91.7 2598 52.29
183 SeB 2.3 22,9¢0 31.88 35.93 14,082 13,845 811 756 232.99 90.3 4782 57.4)
154 568 15.7 25, 900 41.59 42.0% 14,585 14,145 844 779 231.8! 59.1 5250 59.14
: 588 12.0 25, 800 20.10 1.53 12,825 10,103 737 687 227.08 51.3 4613 S54.00
it ] S8B 17.1 25, 800 24.9% 10.70 12,825 11,600 748 720 231.81 4.1 2029 54.00
185 6B 18.3 22,200 34.66 S53.52 14,208 14,893 821 846 234.i7 0.0 2291 69.14
185 60D 20.0 22,100 61.69 49.69 15,213 14,519 920 813 232.99 95.6 4031 75.14
s 0B 20.6 22,100 61.69 49.69 15,339 14.519 950 813 232.99 104.1 5134 77.71
106 618 55.4 26,200 72.06 57.34 15.339 14,145 971 71 232.99 0.0 3336 77.36
106 61n 55.7 26, 200 69.131 67.2 15,466 15,043 995 904 232.99 15.1 3467  77.86
18 618 $6.5 26,200 $9.61 56.5° 14,836 14,594 89% 6§36 232.99 104. 1 4097 81.29
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TABLE II. INVESTIGATION OF CH-47A HELICOPTER ENGINE LOAD
SHARING (INSTRUMENTATION INCOMPLETE)
Torqus
Time !ﬁ)

Sampie Number Aircraft Number Flight Number (min) Flight Condition®
1 908 2A 1.7 48.51 2%9.21 A
1 908 2A 8.1 66.99 48.21 A
1 908 2A 8.6 58.52 50.40 A
1 908 2A 9.4 48.51 43.10 A
2 908 2A 14.6 49.2¢ 35.06 s
2 908 2A 15.4 20.79 48.21 S
2 908 2A 16. 4 36.19 3360 s
3 908 3A 7.6 30.80 21.91 D
3 908 3A 8.4 23.10 13.15 D
3 908 3A 9.0 3.24 6.57 D
3 908 3A 9.7 27.72  11.69 D
4 908 4A 1.2 26 95 22.64 s
4 908 4A 1.9 1  41.62 S

908 1A 2.7 .78 40.90 H
5 908 TA 68.6 26.95 8. 77 D
5 908 TA 69.5 26.95 14.61 D
5 908 A 70.7 40.04 39.44 D
6 908 16A 17.9 36.19 37.98 s
[ 908 16A 20.5 21.56 6.57 D
[ 908 16A 2.9 28.49 22.64 D
b 208 17A 17.4 34.65 35.79 D
7 908 17A 19.0 21.56 8.7 D
7 908 17A 20. 4 31.57 13.88 D
7 908 17A 21. 6 42.35 .87 D
8 908 17A 40.8 54.67 52.59 A
8 908 17A 43.0 46.20 27.76 D
8 908 17A 4.2 50.82 47.48 A
9 908 17A 62.2 31.57 21.76 S
9 908 17A 63.2 36.96 21.18 D
9 908 17A 64.1 23. 87 7.3 D
10 908 17A 65.3 34.65 32.14 A
10 908 17A 66.5 23. 10 6.57 } ]
10 908 17A 67.1 49.28 32.14 D
11 908 18A 23.8 49.28 47.48 S
11 908 18A 24.5 29.26 25.57 H
11 908 i18A 25.8 40. 81 37.98 S
1z 908 18A 29.1 36. 96 33.60 D
12 908 18A 30.2 27.72 8.77 D
12 908 18A 32.3 47.74 40.17 D
*D - Descent; S - Steady; A - Ascent; M - Maneuver: H - Hover
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TABLE I - contd.

Torgue
Time (pcti
Sample Number Aircraft Number Flight Number {min} Y ] Flight Condition®
13 908 18A 54.1 27.72 23.37 D
13 908 18A 55.6 7.70 0.C0 )]
23 08 18A 57 i 62.37 54.78 D
14 908 18A 64.3 29.26 27.03 S
14 908 18A 65.2 20. 02 6.57 D
14 908 18A 66.1 11.55 7.3 D
15 903 18A 68.3 33.27 35.79 D
15 908 18A 76.2 39.27 39.44 S
15 908 18A 79.4 29.26 10.96 D
15 908 18A $0.8 56.21 46. 21 D
16 908 18A 120. 4 31.57 z29.21 S
16 908 18A 122.2 2387 9.50 D
16 908 18A 123. 4 46.20 40.17 D
17 908 18A 124.1 &4 68 58.43 A
17 08 13A 126.9 33.38 20.45 D
17 908 18A 1271.2 39.27 34,33 D
18 908 19A 29.4 21.56 33.60 A
18 908 19A 29.6 62.37 68.66 A
18 €8 19A 30.6 43.89 46.75 A
13 908 19A 52.0 21.712 29.21 D
19 908 19A 59.5 8. 47 3.65 D
19 908 19A 60.2 31.57  14.61 o]
20 %3 19A 82.6 30.80 29.2% ) 73
20 728 19A 83.6 0. 00 38.71 2
20 908 19A 84.7 50.62 47.48 3]
21 908 19A 29.4 50.05 41.63 D
21 908 19A 89.9 13, 86 3.65 D
2] 908 19A 91.4 29.26 3.65 D
22 908 19A 110.3 44.566 43.83 D
22 998 19A 113.7 21.56 9.50 D
22 %08 19A 112.5 75.46 6€. 47 D
23 308 19A 131.9 26.95 18.99 D
23 98 19A 132.3 21.56 7.30 }
23 908 19A 133.5 36.19 16. 80 D
24 908 20A 8.6 34.65 33.60 D
24 908 20A 10.2 23.88 8.03 D
24 908 20° 10. 4 42_35 2i.91 D
25 908 20A 44.9 31.57 26.3C D
25 908 20A 45.6 29. 2¢ 8.77 D
25 908 20A 46.9 46.91 36.52 D

oD - Descent; S - Steady; A - Asceat; M - Maneuver; H - Hever
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TABLE Il - cuntd.

Torque
Time {pet)

Sample Number Aircraft Number Flight Number (mia) 1 2 Flight Condition®
26 908 20A 73.0 33.65 3.4 D
26 908 20A 74.5 22 33 7.30 D
2¢ 908 20A 75.6 39.27 32.14 D
7 908 20A 84.8 42.35 39.44 D
27 908 20A 85. 4 29.26 2.19 D
2? 938 20A 87.7 52.36 36.52 D
28 908 ZlA 13.9 36 27 39.44 S
28 908 21A 14.3 70.84 0. 00 S
28 908 21A 15.3 62.37  10.96 S
29 908 21A 36.7 26.95 22.¢64 D
29 Ws 21A 37.4 21, 8.03 D
29 908 21A 38.1 22.33 6.77 o]
30 908 21A 97.3 36.96 33.60 D
30 908 21A 98. 4 13. 05 0.00 D
30 908 21A 98.9 36,19 16.80 D
3 908 22A 50.8 28.49 21.30 D
31 908 22A 51.6 0.00 43.83 D
3 908 22A 52.6 15.48 4.38 D
32 90¢e 23A 7.3 33.88 29.94 D
32 908 23A 8.5 18.48 6.57 D
32 908 23A 10.1 40.81 38.71 D
33 908 23A 23.2 23510 21.91 D
33 908 23A 24.1 23.87 13.15 D
33 908 23A 24.9 14.63 7.3 D
33 908 23A 25.9 30.80 14.61 D
34 908 23A 73.5 33.80 26.30 D
34 903 23A 5.2 39.27 4.38 D
34 908 23A 75.6 34.65 3i.41 D
35 908 23A 1.7 33.88 46.01 H
35 908 23A 78. 4 39.27 48.21 R
3s 208 23A 78.7 34.65 42.% H
k14 908 23A 138.8 33.88 27.76 D
36 908 23A 139.9 23. 10 6.03 D
36 908 23A 141. 4 11.55 4.38 D

7 908 23A 138. 1 37.73 37,28 D
37 908 23A 199.6 26. 18 7.30 D
37 908 23A 199.9 2310 24.10 D
37 908 23A 201.7 28.47 33.60 D

*D - Descent; S - Steady; A - Ascent; M - Maneuver; H - Hover
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TABLE 11 - contd.

Sample Numbcr Aircraft Number Flight Number {min)

Torque

(

t)

T—&—T

Flight Condition®

38 914 42A 8.1
3 914 42A 8.5
38 914 42A 9.0
38 914 42A 9.8
39 914 42A 11.5
31 914 4ZA 11.9
39 914 42A 12.5
40 914 43A 8.4
40 914 43A 8.9
“ 514 43A 9.4
41 914 44A 1.8
41 914 44A 5.3
41 914 44A 7.1
42 914 44A 27.0
4?2 914 44A 27.2
42 914 44A 27.6
43 914 44A 49.8
43 9i4 44A 50.7
43 314 +4A 51.6
L 914 45A 14.7
“ 914 45A 14.9
44 914 45A 15.1
45 914 45A 27.6
45 914 45A 28.5
45 914 45A 29.6
46 914 46A 10.7
46 314 46A 11.1
46 914 46A 1.6
L 914 46A 15.8
4 914 46A 16.7
4 914 46A 17.1
43 914 46A 17. 4
48 914 46A 17.¢
48 914 46A 18.1
49 914 46A 41. 4
49 914 40A 41.7
49 914 46A 42.2
50 914 46A 42.4
s0 914 46A 42.8
30 914 46A 43.2
51 914 472 11,0
51 914 47 1.2
51 914 47A 1.7

27.72
0.00
35. 81
6.93

17.33
0.69
39.51

18.02
17.33
35.35

56. 1€
36. 04
35. 35

76. 24
72.78
49. 90

5. 05
51.7%
32.58

60. 99
27.03
51.98

15.25
0. 00
40. 20

39.51
0. 00
39.51

9.70
41.59
51.98

50.60
5:1.29
49.90

77.63
65. 84
37.43

36. 04
0.69
38.12

41.59
48.52
0. 00

35.17
12.23

27.52
27.52
23.70
16. 05
19.11

44. 34
47.40
41.28

53. 10
63.45
58.10

49.69
46.63
49.69

28.29
2i.40
40.52

25,23
19.88
35.93

36.70
42. 81
45. 87

9.17
18.35
40.52

25.23
43.58
54.28

58.10
50. 46
42.81

42.81
17.58
39.75

31. 34
38.99
50. 46

Dobo bobov ZZTX

2> VLLL S>> B>

nunn oov

X vovu

>>>

TX:L oov

8D - Descent; S - Steady, A Ascent; M - Maneuver; H - Hover
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TABLE 11 - contd.

Torque
Time !Et)

Srmple Number Aircraft Nember Flight Number  (min) H Flight Condition®
52 914 47A 1.7 76.24 64.98 A
52 91% 47A 12.9 £7.23  65.77 A
52 914 47A 12.4 62.38 64.98 A
53 914 50A 2.9 49.90 45.11 D
53 914 SOA 3.3 7.62 68.04 D
53 914 SO0A 4.1 46.44 55.04 D
54 914 SOA 37.4 55.45 68,81 s
54 914 SO0A 33.1 58.22 62.69 S
54 914 SOA 38.6 40.20 47.40 S
55 914 50A 79.5 2.08 25.23 D
55 914 S0A 80.2 43.67 49.69 D
55 914 S5UA 80.2 40.89 45.11 D
56 914 S1A 0.1 71.39 48,16 A
56 914 SiA 0.4 49.21 52.75 A
56 914 “1A 0.6 22,57 37.46 A
57 9i4 S1A 2.4 29.80 39.75 ]
57 9i4 31A 2.4 29.80 38.99 S
57 914 S1A 2.5 22.83 34. 40 S
58 914 S1A 4.6 20.10 29.05 D
58 914 S1A 4.6 77.63 64.98 D
58 914 S51A 4.6 40.20 42.05 D
59 914 51A 7.8 29. 11 37.46 D
59 914 S1A 7.8 76.93 64.98 D
59 914 SIA 1.9 48.52 50.46 D
60 914 51A 8.0 18.71 27.52 D
60 914 51A 8.1 6.93 29.05 D
60 914 S5iA 8.1 44,36 45. 11 D
61 914 S1A 8.5 41.59 49,69 S
61 914 51A 8.6 0.00 71.10 S
61 914 51A 8.7 0.00 93.27 S
61 914 S1A 8.8 0.00 100.15 S
62 914 S1A 8.8 0.00 91.74 D
62 914 51A 8.9 e.00 25.23 D
62 914 51A 9.¢ 0. 00 16, 82 D
62 914 S1A 9.1 0.00 29.82 D
63 514 S51A 9.5 40.20 54.28 S
63 914 S51A 9.6 42. 97 35.93 )
63 914 SlA 9.7 38. 81 35.93 S
64 914 51A 10.0 18.71 21.40 D
64 914 SIA 10.0 71.39  50.46 D
64 914 51A 12.7 43. €7 37.46 D

*D - Descent; § - Steady; A - Ascent; M - Maneuver; H - Hover
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TABLE I{ - contd.

Torque
Time {pct)
Sample Number Aircraft Number Flight Number (min) Fligh: Condition®*
— —
65 914 52A 0.1 72.18 60.40 A
65 914 S2A 0.5 62,69 57.34 A
(1] 914 52A 0.8 39.51 47.40 A
6t 914 S2A 1.3 32.58 42.95 D
66 914 52A 1.8 13.86 35.17 D
66 914 S2A 2.3 1.39 14.53 b
66 914 52A 2.8 43.67 42.81 D
67 914 52A 2.8 8.32 €9.40 A
67 914 S2A 3.1 36.0¢ 37.46 A
67 4 S2A 3.4 26.10 25.23 A
68 914 52A 3.6 18.71  29.82 D
68 914 S2A 3.9 9.01 24.46 D
68 914 S2A 4.1 47.13 4:.28 D
69 914 S2A 18.4 26.34 35.17 D
69 914 SZA 18.7 13.86  33.64 D
69 914 SZA 19.3 78.32 6B.04 D
70 914 S52A 20.1 74. 16 65.77 A
70 914 52A 20.4 67.23 64.98 A
70 914 S52A 20.8 41.59 55.10 A
n 914 52A 3o 35.35 37.46 D
71 914 52A 3.6 4.16 16. 82 D
71 914 52A 32.4 49.90 42.81 D
72 914 S2A 32.6 76.93 61.16 A
72 914 SZA 32.9 48.52 62.69 A
72 914 SZA 33.4 45.74 52.75 A
73 914 52A 42.9 11.09 23.70 D
13 914 5ZA 43.7 33.96 35.17 D
73 914 52A 44.2 7.62 19.11 D
3 914 52A 45.1 69.31 55,04 b
74 914 52A 59.2 24.95 3z.1 D
14 914 352A 59.6 8.32 23.70 D
74 G514 52A 60. 4 53.3%7 13,00 D
75 914 52A 60.6 78.32 71,10 A
15 914 S2A 61.1 51.29 61,92 A
15 k28 ) S2A o1.7 29.80 45 .87 A
76 914 S2A 62.1 27.03 42_81 D
76 914 52A 62.5 11.02  26.76 D
76 914 SZA 63.3 74.16  56_46 b
n 914 53A 10.7 22.87 32,11 D
” 914 53A 1.0 5.54 29.82 o]
77 914 S3A 1.5 b.24 17.58 D
78 914 53A 32.9 19.41 32,11 D
8 914 S3A 35.8 6.24 18.35 D
78 914 S$3A 34.2 35.35  41.28 D

oD . Descent; S - Steady; A - Ascent; M - Maneuver; H - Hover
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TABLE t{ - contd.

Torque
Time {pet)

Sampls Number Aircrafi Numbecr Flight Number  {mir) Flight Condition®
79 914 53a 46. 8 ©3.84  65.77 H
19 4 S3a 47.3 T 92 70.33 H
79 914 53A 47.7 33,27 45,11 H
8¢ 14 53A 69. 1 3% T3 47.40 S
80 914 53A 70.6 40. 20 49.69 S
80 914 53A 70.3 33.66 45,87 S
81 914 53A 73.7 i8.62  35.93 D
81 14 53A 74.4 5. 54 T 52 D
sl 14 53A 74. ¢ 3. 81 65.79 D
82 o14 33a 61.4 32 56 45,867 D
82 914 51 82.2 I.o2  29.26 D
82 914 33A 82.8 £.24 7110 D
83 14 53A 9. 1 +1.5% 51,99 H
83 14 532 90. 4 40.20 45.16 H
83 o143 53A 490.7 42.23 19.59 H
84 914 S3A 93. < 32 5% 47.4C D
84 914 S3a 39. i 2,70 25.99 D
54 %14 33Aa 59.8 74,36 €8.04 D
8% 911 S3A 165.4 e 34 35,93 D
85 914 33A 100, ¢ 83 23.05 D
85 a4 53A 106.8 45,15 .3 D
86 914 33A i1 sz 12 42,95 D
86 914 S3A 115.9 I8 7F 29.82 D
86 914 53A 116.3 1.8%  64.53 D
87 314 33A ig 93C w0 D
§7? 914 34A 2.2 36.51 38,23 D
87 914 S4A 23 43.67  42.95 D
38 914 S3A 3.9 ] 0. 10 H
a8 914 S54A 1 dc. 45 39.75 H
83 5i4 54A 1.4 0. 8¢ 39,75 H
89 Gi4 54a 9.3 42 2% 55 (4 S
8¢ 914 S4A i0.0 45,74 3434 s
8s els SJA - 1z 28 +1.28 S
90 314 34A 14 3 22.18 2] 4C D
90 o14 344 14,06 T1.3% 15,87 D
30 °o14 S4A 15 1 6 14 52.75 D
9N 9i4 547 15.2 $3.37  36.70 H
1 9i4 S4A 15. 4 36,56 38.23 B
n 914 544 5.9 63. 31 37. 46 H
2 914 54A 17.e &5 45 56,57 S
92 94 34A i8.3 €4.86 50,46 S
92 el4 54A 18.5 3l 1¢ 43,38 B
92 914 S4A 12 1 34.60  5C 52 S

oD - Descent; S - Steady; A - Ascent; M - Maneuver; H - Hover
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TABLE 11 - contd.

Torque
Time {pct)

Sample Number Aircraft Number Flight Number {min) 1 2 Flight Condition®
93 14 S4A 25. 4 2}1.49 33,64 D
93 914 54A 26.3 32.63 146,63 D
93 914 53A 26.3 3$2.28 38. 99 b
94 914 54A 29.9 50.60 48,93 H
94 914 54A 30.5 18.7) 70.33 H
94 al4 54A 30.7 63. 07 54.28 H
95 914 54A 34.8 34.66  45.!1 S
95 914 54A 35.1 41.59 37. 46 S
95 914 S54A 35.5 40. 20 38,99 S
96 914 54A 81.7 32.58 45,11 D
96 914 54A 82.3 2.08 11,47 D
96 914 54A 82.7 48.52 53.52 D
97 908 64A 18.6 36. 96 37.98 D
97 908 64A 19.1 36.19 27.03 D
97 908 64A 20.0 40. 81 30.68 D
98 908 67A 23.1 26.18  25.57 D
98 908 67A 23.4 23.10 15. 34 D
98 908 67A 24.5 23.10 9.50 D
98 908 67A 25.0 30.03 8.7 I
99 908 68A 8.7 21.56 46,75 D
99 <08 68A 9.7 25,41 19.72 D
99 08 68A 10.3 28.43 19.72 D

100 908 68A 15.3 33.88  45.29 A
100 908 68A 16.0 72.38 69.39 A
100 908 68A 16.6 60,06 63.55 A
101 908 68A 26.3 20,79 21.18 D
101 903 68A 26.9 27.72 19.72 D
101 Q08 68A 27.3 33,11 34.33 D
102 08 68A 71.6 33,88 31.41 D
102 908 68A 72.8 22.33 10.23 D
102 908 68A 73.4 8. 47 7.30 D
102 Q08 68A 4.5 29,26 12. 42 D
103 208 68A 99 0 23,87 27.C3 D
103 908 68A 100. 4 13.86 8.03 D
103 908 68A 100.9 33,11 17.53 D
103 908 682 101 3 45,43 34.56 D
104 w08 68A 117 o 16.17 8.03 D
104 905 68A 118.3 24. 64 8.03 D
104 Q08 68A 118 8 26,95 8.03 D
165 208 69A 40.2 21.56 21.18 D
105 @06 69A 40.6 29.26 16,07 D
105 308 69A 41.2 23.10 18.99 D
105 908 69A 41.8 36.96 35,06 D

oD - Descent; S - Steady: A - Ascent; M - Maneuver; H - Hover
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TABLT I1 - contd.
L T
orque
3 Time ‘E)
Sample Number Aircraft Number Flight Number (min) Flight Condition®
106 908 12A 27.8 22.33 18. 2 D
106 908 T2A 28. 4 31.57 18.26 D
106 908 72A 28.9 51.59 45.29 D
107 908 T4A 9.8 33,11 35.06 s
107 308 744 11. 30.03 20.45 S
107 908 T4A 13.3 35.42 26.30 s
107 968 T4A 5.1 37.73 8.03 s
107 308 T4A 16.5 28.49 29.94 s
108 908 T4A 20.8 15.40 15.34 D
108 08 T4A 21.1 45.43 27.76 D
108 908 T4A 21. 4 43.89 35.79 D
109 908 2B 43.5 39.27 44.56 D
109 908 2B 44.0 20.02 18.99 D
109 308 2B 4.3 23.10 27.03 D
109 908 2P 44.7 7.70 26.30 D
110 908 3B 19.0 12.32 29.21 D
110 908 3B 19.3 36.80 24.10 D
110 908 3B 20.0 25.41  22.62 )
110 908 3B 20.7 58.52 51.¢€6 D
111 908 9B 32.7 30.03 29.21 D
111 908 9B 33.4 10.01 21.18 D
111 908 9B 34.3 28.49 24.10 D
° 112 9c8 53B 0.0 23.90 2.9 A
112 908 S3B 0.1 47.70 17.50 A
112 908 53B 0.3 41.60 52.60 A
112 908 S3B 0.7 43,90 48.20 A
113 908 54B 142.9 42.40 41.60 D
113 908 S4B 143.7 26.20 11.70 D
113 908 54B 144.8 24.6¢  10.20 D
113 908 54B 145.4 37.70  38.00 D
114 908 55B 174.9 18.50 19.7¢ D
114 908 55B 175. 4 11.60 3.60 D
114 908 55B 175.7 20.80 31.40 D
115 908 63B 64.3 23,10 26.60 D
115 908 638 65.6 23.90 7.70 D
115 908 63B 66. 4 47.70 44.80 D
116 908 93B 5.2 32.30 34.30 D
116 908 93B 5.9 15. 40 3.60 D
116 908 93B 6.3 36.20 10.20 D
116 908 938 6.6 40.00 39.40 D
*D - Descent; S - Steady; A - Ascent; M - Maneuver; H - Hover
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TABLE 11 - contd.

Torque
Time (pct)

Sample Number Aircraft Number Flight Number (min) 1 2 Flight Condition®
117 %038 938 11.2 39.30 40.90 D
117 908 938 1.6 26.20 11.70 o
11?7 908 938 12.3 34,70 38.70 D
118 908 938 12.5 23.10 9.50 A
118 908 93B 12. 6 §5.40 35,80 A
118 908 9B 12.9 53.10 S56.40 A
119 908 938 30.8 34.7C 35.10 D
119 908 9B 31.5 19.20 3.60 D
119 908 93B 32.2 46.20 40.20 D
120 908 93B 32.5 31.60 0.70 H
120 908 93B 32.8 40.00 59.20 H
120 908 938 33.0 46.20 48.20 H
12} 908 93 33,6 13.90 16.10 A
121 908 938 34.0 45.40 59.20 A
121 908 938 34.8 44,70 46.10 A
122 908 93B 86.7 30. 80 31.40 D
122 908 938 a7.1 23, 90 6.60 D
122 908 938 87.7 32.30 35.10 D
123 908 93B 156.6 20.00 22.00 D
123 908 938 157.2 40.80 19.70 D
123 908 93B 157.5 33,90 32.10 D
124 908 938 178.8 19.20 23,40 D
124 908 938 179.5 45.40 14,60 D
124 908 93B 179.7 32.30 29.90 D
125 98 938 249.3 9.20 15. 30 A
125 908 93B 249. 6 46.20 65.00 A
126€ 908 93B 250.2 48.50 40.80 A
126 908 938 226. 4 25.40 6.560 A
126 908 938 226.5 46.20 13.90 A
126 908 238 226.8 40,80 48.20 A
127 908 93B 217.6 45.40 46.80 D
127 908 93B 218.2 70.10 46.10 D
127 908 938 218.5 29.30 32,10 D
128 908 938 201.0 19.20 1. 80 A
128 908 93B 201.2 57.00 37.20 A
129 908 933 201.5 44.70 46.80 A

8D - Descent; 8 - Steady: A - Azcent; M - Maneuver; H - Hover
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TABLE I1 - contd.
Torque
Time {pct)
Sample Number Aircraft Number Flight Number (min) Flight Condition®

130 908 938 191. 4 25.40 10 20 A

130 908 93B 191.5 48.50 19.70 A

130 908 93IB 191.7 57.80 63.60 A

131 938 93P 180. 1 c6.20  3.10 A
t 131 908 938 180.2 50.10 22.6G A
; 131 908 93B 180. 4 77.00 80.30 A
E 132 908 15C 12.0 19.25  18.99 D

132 908 15C 12.3 23.87 6.57 D

132 908 15C 12.5 23.87  25.57 D
[ 133 908 15C 136.0 23,10 19.72 D
; 133 908 i5C 136.4 20,02  8.77 D
t 133 908 15C 137.0 19.27  34.33 D
: 134 908 15C 303.2 16.94 18.26 D
r 134 908 15C 303.7 2%, 41 10.23 D
E 134 908 15C 304.1 30,03 27.03 D
1
; 135 908 16C 105.5 30.03  28.49 D
i 135 908 16C 108.3 16.9¢  7.30 D
: 135 908 16C 115.0 27.72  12.42 D
if 135 908 16C 119.7 49.28  35.44 D
E 136 908 17¢ 69.1 22.33  18.99 D
{ 136 908 17¢ 69.4 24.64 6.57 D
= 136 3 17¢ 69.7 31.57  28.49 D
i 137 908 17C 75.6 20.79  18.26 D

137 908 17C 75.9 20.02  9.50 D

137 908 17C 76.3 30.03 37.03 D
% 138 908 i7C 202. 4 3311 34.33 o

138 908 17¢c 202.9 28.49 18.26 D
[ 138 908 17C 203.1 23.87  26.30 D
[ 139 908 53B 18.7 24.60  11.00 D
' 139 908 538 18.8 48.50 38.00 D
t 139 908 538 19.5 42.40 48.90 D

140 908 9B 22.8 22.33  17.53 D

140 908 9B 22.9 20.79  15.34 D

140 908 9B 22.9 3.85 13,88 D

8D - Descent; S - Steady; A - Ascent; M - Maneuver; H - Hover
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TABLE III. TABULATION OF FLIGHT MODES DURING TORQUE SPLITS
T Sample Sampla Sample
Number Condition Number Condition Number Condition
1 D 63 D 125 D
2 L e D 126 D
3 S 65 D 127 D
4 S 66 M 128 D
- D 67 S 129 D
[ H 648 D 130 D
7 D 69 D 131 b
8 A 70 D 132 b
9 D n S 133 D
10 D 12 D 134 D
11 D 3 D 135 D
12 A 74 D 136 D
13 D 15 S 137 D
14 D 76 S 138 D
15 A ” s 139 D
16 A 78 D 140 D
17 D 79 D 141 D
18 A 80 D 142 D
19 D sl D 143 S
20 H 82 D 144 A
21 S 83 D 145 S
22 S 84 D 146 b
23 A 85 D 147 D
24 s 86 D 148 b
25 D 87 D 149 D
3 26 A 88 D 150 D
27 D 89 D 151 D
28 A %0 D 152 s
29 D 91 D 153 D
30 A 92 D 15¢ D
3l D 93 D 155 A
32 S 94 o 156 D
33 D 95 n 157 D
34 A % D 158 s
35 D 97 D 159 S
36 D 98 D 160 )
37 A 99 D 161 s
38 s 100 D 162 A
39 S 101 D 163 D
40 A 102 D 164 S
41 D i03 D 165 s
4 A 104 D 166 D
43 A 108 D 167 D
44 A 106 D 168 D
45 S 107 D 169 D
46 S 108 D 170 D
47 s 109 D 171 b
48 S 110 D 172 A
49 D 11 D 173 S
50 A 112 D 174 S
51 D 113 D 175 D
52 S 114 D 176 H
53 M 118 D 177 D
54 S 116 D 17 D
55 S 117 b 179 A
56 D 18 D 180 D
57 D 119 D 181 D
58 D 120 D 182 D
59 D 121 D i33 A
60 s 122 D 184 D
61 A 123 D 185 A
62 A 124 D 186 A
P - Descent; S - Steady; A - Ascent; M - Maneuver; H - Hover
— e
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