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Abstract

The airworthiness and qualification tests (Phase D) of the CH-47B
production helicopter were conducted at Edwards Air Force Basc and
Bishop, California, during the period 16 Octeber 1967 to 9 July 1968,
Performance, flying qualitics and mission capability werc evalua-
ted to determine the suitability of the ClI-47B as a replaccment for
the CH-47A, determine specification compliance and obtain detailed
performance and stability and control information for inclusion in
technical manuals and other publications. There were no deficien-
cics discloscd which would affect the mission accomplishment of the
helicopter. There were four shortcomings in evidence for which cor-
rection is desirable. The shortcomings observed werc: the lack

of a never oxceed airspeed computer in the cockpit, static longi-
tudinal control instability at all airspeeds hclow 70 knots indi-
cated airspeed (KIAS), unstable dynamic longitudinal control char-
acteristics at all test conditions, excessive cockpit vibrations
above 135 KIAS at light gross weights and also at 230 rotor rpm,
The increase in gross weight from 33,000 pounds for the CH-47A to
40,000 pounds for the CH-47B and the resulting increase in payload
capability are particularly noteworthy. The airspeed capability

of the CH-47B is approximately 30 knots greater than the CH-47A;
however, the vibration levels at airspeceds above 120 KIAS, light
gross weights (below approximately 33,000 pounds) and 230 rotor rpm
are excessive,
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Foreword

The services of one aerodynamics engineer and one tcchnical rep-
resentative from the Vertol Division of The Boeing Company were
used during the active test program, Fire fighting, medical aid,
petroleum, oils and lubricants (POL), instrumentation calibration
and photeographic support for the project was provided by the US
Air Force Flight Test Center (AFFTC) at Edwards Air Force Base,
California.
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INTRODUCTION

BACKGROUND

1. A thinook product isprovement program was initiated to provide
significant gains in performance and flying qualities of the CH-
47 helicopter,  The progeam (ref 1, app 1) consisted of a two-step
process, ‘Ihe aireraft configured for step one hos been identified
as configuration 1A and designnted the ClI-47B,

2. A test directive (ref 2, app 1) issued by the US Army Test and
Lvaluation Command (USATECOM) provided For the US Army Aviation
Test Activity (USAAVNTA) (redesignoted the US Army Aviation Sys-
tems Test Activity (USAASTA)) participation in the product improve-
ment program,

TEST OBJECTIVE

3. The objective of these tests was to obtain CH-47B production
madel detailed performance and stability and control information
Jfor use in determining specificution compliunce and inclusion in
technical manuals and other publications on in-service aircraft.
Sufficient testing wuas completed to evaluate the requirements of
the following:

a.  Conformance with the CH-47B8 detail specification for the
model Cl-478 helicopter (ref 3, app 1),

b.  Compliunce with Military Specificution MIL-H-8501A (rof
4.

DESGRLPTION

4. The CH-478 Is o twin-turbine cngine, tandem-rotor helicopter
manufacrured by the Vertol Division of 'The Boeing Company, 1t is
designed to provide air transportation for cargo, troops and wea-

pons within the cembat zone during day, night, visual and instru-

ment conditions. It is powered by two Lycoming T55-1.-7C shaft tur-
bine engines mounted in scparate nacelles on the aft fuselage. The
engines simultancously drive two three-bladed rotors in tandem through
a combining transmission, drive shafting and reduction transmis-
sfons, A turbinc-cengine auxiltiaory power unit hvdraulically drives

the aft transmission accessory gear hox, which provides hyvdraulic
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and electrical power for cngine sturting end other ground opera-
tions when the rotors are stonnad. The fupl celle aore contained
in pods on each side of the fuselase, The helicopter is equipned
with four nonretractable lunding geer, An entrance door is located
at the forward vipht s1d¢ oF the cabin fusclage scction. At the
rear of the cargo compartment is a hvdraulically operated combi-
nation door and loading ramp. The pilot's scat and controls are
located on the right side of the cockpit, and the copilots's scat
and controls are located on the left, A detailed deseription of
the test aircraft is presented in reference 5, appendix I, ‘the
following significant changes, as compared with the CH-47A, are
incorporuated:

a. Increased rotor blade area and airfoil camber (droop-snoot
rotor hlades).

b. Increased strength dvnamic components including a verti-
cal pin joint ussembly, horizontal pin bearing, rotating swashplate,
pitch links and forward und uft rotor shafts,

c. Blunted aft pvlon,

d,  TForward pyion bleed slot spoilers,

¢, TFuselage afterbody strakes.

f. Relocated stability augmentation svstem (SAS) ports.
g. Reduced SAS authority and gain,

h. Lycoming T55-1-7C cngines.,

SCOPE OF TEST

5. The performance and flving qualities of the ClI-47B helicopter
were evaluated for service capability as a medium transport heli-
copter during day, night, visual and instrument conditions. The
performance of the helicopter was evaluated against the perform-
ance guarantees of the detail specification [ref 3, app 1), and
the flying qualitics were cvaluated against the requirements of
Military Specification MIL-U-8501A (rcef 4), A summary of the de-
tail specification performance guarantees and a comparison of the
test results are included os appendix [T,

6. A total of 137 flights were conducted during the test program
totaling 169.7 hours with 105 flights and 138.7 iwurs of produc-
tive time. All flights conducted for verification of contenctor

2
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guarantees were tlown with the iIF anteana and the cargo mirror re-
moved (as specified in the detail specification). ‘The remainde:
of the flights were conducted with the HF antenna inatalled on the
test helicopter. All flights were conducted with o 5-foot boom
mounted on the nose of the helicopter, an extension and Vaw  viane
indicator on the forward rotor mast and the DECCA Jome installed.,
A drag correction was made for these items,

7. 'The normal operating limitations listed in reference &, appen-

dix T, werc obscrved during all tests conducted cxcept for the maxi-
mum gross welght, The maximum authorized takeoff and landing gross

weight (grwt) was increasced to 41,500 pounds to allow tests to be
conducted at a 40,000-pound test grwt.

METHODS OF TEST

8. [light test methods as outlined in the CH-47B flight test pro-
cedures document (ref 6, app [}, and the Navy lHandbook were used
to acquire test data. ‘The test techniques and datu analysis meth-
ods are presented in appendix 171, Specific methods used for con-
ducting individunl tests are presented in the Results and Discus-
sion scetion of this report,

9. A detailed list of the test helicopter instrumentation is in-
cluded as appendix IV, Calibrated engines were installed in the
CH-47B for thc tests., The fucl-flow method was used to determine
the delivered power, Actual climb power required was based on ex-
trapolated data of the engine's calibration curves,

CHRONOLOGY

10.  The chronology of the test progrum is as follows:

Test directive received June 1966
Aircraft reccived 8 July 1967
[light tests started 16 October 1967
Interim report submitted March 1968
Flight tests completed 0 July 1968
Draft report submitted Novembher 1969
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RESULTS AND DISCUSSION

GENERAL

11, Flight tests were conducted on the production model CH-47B
helicopter to obtain detailed perfornance and stability and con-
trol information for usc in determining compliance with the detail
specification and military specification (refs 3 and 4, app 1) and
to provide data for use in technical manuals and other publications,
The CH-47B met or exceeded all contractor performance guarantees
(see summary in appendix I1). ‘There were no deficiencies disclosed
which would affect the mission accomplishment of the helicopter;
however, there were four shortcomings in evidence for which cor-
rection is desirable, The shortcomings were: the lack of a never
exeeed airspeed (Vng) computer installed in the cockpit, static
longitudinal control instability at all airspeeds below 70 knots
indicated airspeed (KIAS), unstable dynamic longitudinal control
characteristics, cexcessive cockpit vibration. The increasc in gross
weight and payload capability of the Cl-478 over that of the Cli-
47A was particularly noteworthy. ‘The airspeed capability of the
CH-478 is approximately 30 knots greater than the Cll-474; however,
the cockpit vibration levels are excessive above 120 KIAS, light
gross weights (below an approximate 33,000 pounds) and 230 rotor
rpm. The overall flying qualities of the CH-47B arc assigned a pilot
rating of A3 according to the pilot rating scale (PRS).

PERFORMANCE

General

12, The fuel flow method was used for determining all power pa-
rameters., ‘'The data pertaining to all contractor nerformance guar-
antecs summarized in appendix [T were calculated in accordance with
Specification 114-PJ-602, Vertol Division of The Boeing Company,
Detail Specification for the Model CH-47B Helicopter, September
1966. A1l data in the performance guarantec summary arc based on
100-percent best cruisc speed, All other data in this report arc
hasecd on 99-percent best cruise speed,

lHover

13, Hlover performance data were acquired both in ground effect
(1GE) and out of pround effect (0CE) using the tethered flight method.
Rotor speed was varied from 215 to 235 rpm. Data were obtained

4
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at approximate density altitudes of sca level (SL), 2300, 4100 and
9500 fcet at hover heights of 5, 10, 20, 50 and 100 feet at cach
altitude. Hover height wae mensured from the right rear wheel to

the ground,

T4, “The results of the hover performance Test are presented -

figures 1 through 14, appendix V. ‘The hover performance summary
(fig. 2) shows that the CH-47B cxceeded the detail specification
guarantec (to hover OGE at 6000 ft for 10 minutes at Mission I grwt
on a 95°F day) by 1400 feet (23 percent). The results also show
that the ClI-47B excceded the detail specification guarantec (to
hover OCE on a standard day at S1. and 38,000 pounds) by 2000 pounds
(5.3 percent). [Figure 1 shows that the uscful load for the CH-

478 hovering OGE on a 95°F day cxceeds that of the CH-47A by 4700
pounds (32 percent) at SL and by 2000 pounds (16 percent) at a 4000-
foot altitude. The large increasce in useful load for the CH-47B

at SL results from the CI1-47A being gross weight limited and the
CH-47B being limited by power available, At 4000 feet on a 95°F
day, the gross weight of both the CH-47A and the CH-47B are limited
by power available, and the 2000-pound incrcase in payload is more
representative of the increase in operational capability. The ex-
cellent hover performance of the CH-47B helicopter enhances its
operational capuability,

Level Flight

15. Level-flight performance data were acquired using the constant
referred rotor speed (N/vB) and referred gross weight (W/S8) method
of test. Conditions included SL to a 15,000-foot density altitude
(Hp); a 27,000- to 40,000-pound grwt; mid, forward and aft centers
of gravity (cg's); and 225 and 230 rotor rpm. Test day data were
corrected to level-flight conditions by standard energy corrections.
The data were then generalized into the following parameters:

g = Referred test gross weight (1b)

%9%“ Referred shaft horscpower (shp)

V...
7%: Referred true airspeed (Kts)

N
Y0 = Referred rotor speed (rpm)

5
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The resultant power toquircd curves and the snecification power
available obtained from the manufacturer's data (prescnted in ref- .
erence 7, appendix 1) werc uscd to determine performance churac-
teristics, ‘

16. ‘The results of the level flight performance are presented in
figures 15 through 57, appendix V. ‘the referred level-flight per-
formance data are presented in figures 39 through 50, Tests re-
sults show that the CH-47B cxceeded the detall specification guar-
antee (cruise at 150 knots on a standard day at SI, normal rated
power (NIP)} and 33,000 pounds grwt) by 8.0 knots (5 percent) (fig.
15). At most level-flight test conditions, the maximum velocity
of the hclicopter was airframe limited; in that, Vyp could'be ex-
cceded within the power availuble and toraue limits., A gqualita-
tive evaluation of the speed capability of the CH-47B8 indicated
that the Vyg can easily be excceded when operating at 225 rotor
rpm beforc the airframe vibratlion levels become too uncomfortable;
however, when operating at 230 rotor rpm, the Vypr would not nor-
mally be exceeded beecause the vibration level becomes uncomfort-
able before VNE is reached (sce para 60), The test helicopter was
not cquipped with a Vni@ computer oxr a cruise guide Indicator. It
is recommended that one or the other be installed in the Cl-478
helicopter., The computer should show the Vi for hoth 225 and 230
rotor rpm.

17, Test results show the Cl-47B exceeded the detail specifica-

tion radius-of-action guarantee (100 nautical miles (NM) during
Mission I) by 6.3 NM (6.3 percent) (sce appendix VI for computa-
tion), The computation for the radius-of-action guarantec was Lased
on the airspeed for 100-percent best range in accordance with the
detail specification. All other range data prescented in this report
is based on highest alrspeced for 99-percent maximum range., A radius-
of-action summary plot is presented in figure 51, appendix V. Range
summaries at SL, 5000 and 10,000 feet (at 225 uand 230 rotor rpm)

are presented in figures 51 through 57, appendix V.

18. Test results show the Cl-47B exceeded the Mission 1 payload
guarantec (6000 pounds outbound and 3000 pounds inbound for a 100
NM radius) by 1313 pounds outbound and 0656 pounds inbound (22 per-
cent) . The incressced payloads meet all guarantees for Mission [
including the range, hover and single-engine service ceiling guar-
antees. The limiting factor for the increased pavloads is the ca-
pability to hover OCL at 6000 feet on a 95°F day.

19, The rotor cfficlency in level flight is presented in figures

58 through 69, appendix V. 'The data show that at the recommended
climb speed range (70 to 80 knots truc airspeed (KTAS)) the most

b
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efficient rotor speed varies between 225 rpm at o 24,000-pound re-
ferred grwt and 227 rpm at a 40,000-pound rceferred grwt., At a cruise
speed of 130 KTAS, the most efficient rotor spced varies from less

~than- 225 retor-rrm-at-25,000-poumds refavrad - grwt -to- 235 vator-ypm . -

at 40,000 pounds rcferred grwt, The results indicate that the most
efficient rotor speed i» affected by both gross weight and compress-
ihility cffects due to increasing advancing blade tip Mach number

as forward airspced increases. ‘The increasce in advancing blade

tip Mach number as alrspeed inercases tends to reduce the rotor
speed for most cfficient operuation. The level flight performance

of the ClI-47B helicopter is suitable for operational usc.

Single-tngine Climb

20, The single-engine climb performunce of the Cl-47B helicopter
was cviluated by two methods. The first method consisted of uc-
tual single-engine ¢limbs, and the sccond method was by computa-
tion from level-flight performance test data as prescribed in ref-
erence 6, appendix [, The results of these cvaluations are pre-
sented in figures 70 and 71, appendix V.,

21. The single-cngine service ceiling was determined from level-
flight data by conducting power correction (Ky) flights to deter-
mine the variation of power with rate of c]im%, and Level flights
were conducted to determine the minimum power required. The K,
determined and the power available were used to compute the single-
engine service ceiling, Using the level-flight method, computation
shows the single-cngine service ceiling of the CH-47B at Mission

I grwt (29,924 1h) to be 7075 feet which excceds the detail speci-
fication guarantce (6000 feet) by 1075 feet (18 perecent),

22. The single-eongine service ceiling of the Cl1-47B was also de-
termined by actual single-engine elimbs, The climbs were conducted
at 27,000~ to 30,000-pound grwt, 225 rotor rpm and military ratcd
powver (MRP)., Corrcctions for rotor rpm variation, gross weight
variatlon, acceleration, power available and air density werc ap-
plied to test day data, and these data were then plotted to show
the standard day variation in ratce of climb (R/C) versus altitude.
Test results based on the actual single-engine elimb performance
show the single-cengine scervice ceiling at Mission [ grwt to be 6750
feet (figure 70, appendix V) which exceeds the detail specifica-
tion guarantee (G000 Feet) by 750 feet (13 pereent). The single-
engite service ceiling of the CH-47B is suituble for operational
use,
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Pual-Engine Climb

23. The dual-engine climb performance was evaluated by conducting

e s e e-durleengime e timba to - the o fHight envelope - Timitattitude - Climbs
were conducted at 27,000~ to 40,000-pound grwt, 225 and 230 rotor
rpm and normal rated power. The results of thesc tests are pre-
scnted in figures 74 through 81, appendix V.

v Fw—rﬂ“—w "

24, Test results show that at a 40,000-pound grwt and 9000 feect
(flight envelope limit altitude), the R/C was 500 fect per minute
(fpm) at normal ratcd power. At a 33,000-pound grwt and 15,000

fecet (flight envelope limit altitude), the R/C was also approxi-
mately 500 fpm, ‘There was no increasce in vibration level as the
flight envelope limit altitudes and airspeeds were approached, and
there was no other indication that fore or aft rotor blade tip stall
t was being approached, 7The dual-engine climb performance of the

|

CH-47B helicopter is suitable for opcrational usc.

Takeoff

25, Takcoff performunce testing was performed at a ficld cleva-
tion of 9500 feet, test gross weights from 32,090 to 38,000 pounds
and u mid ¢g. Potor speed was maintained at 230 indicated rpm for
all tukcoffs, A Falrchild Flight unalizer camera was uscd to re-
cord true ground speed and horizontal distance to clear both 50-

and 100-foot barriers, 'The level-flight acceleration and constant
airspeed climbout method was uscd. When sufficient power was avail-
able, all takecoffs were initiated from a 10-foot hover with top-
ping power applied at initiation of takeoff.” When sufficient power
was not available to hover at 10 feet, tokeoffs were initiated at
the hover height obtained with topping power. [Ior all takeoffs,

a flight path approximately 5 fect above the ground was maintained
during acceleration to approximatcly 5 knots below climbout aire
speed, and then the helicopter was rotated to climb attitude. All
data were recorded in less than 3-knot winds, To corrclate the
data, the excess power available was computed using zero delta power
cocfficient (ACp) as the capability to hover at a 10-foot height
above the ground with maximum power available,

26. The results of the takeoff performance tests are presented

in figurcs 86 through 97, appendix V. During the takcoff run, the
helicopter could be rotated to climb attitude immediately after
passing through trunslational 1lift and a climb would result; how-
ever, at the lower airspeeds and heavier gross weights, the heli-
copter would scttle back toward the ground after rcaching a 40-

to 80-foot altitude, This was caused by insufficient power avail-
able to maintain level flight, 0GI at takcoff conditions and climbout
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airspeed, During all takcoffs where the helicopter reached a 100-
foot altitude, a positive K/C was alsv maintained above 100 foot.

- 27+ -When insufficlent .power was.avallable to hover at 10 feet above

the surface, maximum pilot effort and technique were required to
keep the helicopter from touching the surface during the accelera-
tion run. When insufficient power wis uvailable to hover at 5 feet
above the surface, it was almost impossible to keep the helicop-
ter from touching the surface during the uvceeleration run, It is
recommended that running takecoffs be cxccuted when insufficiont
power is available to hover at a 10-foot aft wheel height,

28, Test results show that the takeoff distance required to clear

a 50-foot bharrier at zero delta power coefficient/thrust cocffi-
cient (ACp/Cp) from a 10-foot hover varied from a minimum of 830

feet at 30 KIAS to 1500 feet at 60 KTAS. At these tukcoff condi-
tions, a minimum of 30 KTAS wus required to c¢lear a 50-foot bar-
rier; however, a minimum of 40 KTAS was required to maintain a posi-
tive R/C above 50 feet, A delta power coefficient thrust coeffi-
cient is a nondimensional meuasure of the difference hetween power
available and power required at a piven gross weight and hover condi-
tion,

29,  Test results show that takeoff distance required to clear a
100-foot barrier at zero ACp/C from a 10-foot hover varied from
a minimum of 1320 feet at 40 KTAS to 1630 feet at 60 KIAS. At zero
ACP/Cr a minimum of 10 KIAS wis required to clear a 100-foot bar-
rier. At all hecavier gross weights, a climbout airspeed of 60 KIAS
resulted in a higher R/C ufter the burrier was cleared and felt
more suitable to the pllot, The tukeoff performance of the Cli-
478 helicopter is satisfuctory for operatiecnhal usc, /

Landing

30, No quantitative data were obtaincd on landing performance during
the tests; however, the landing performance of the CH-47B helicop-
ter was qualitatively covaluated throughout the test program. Test
results indicate the landing performance in no way restricts the
capability of the heliconter, Touchdowns with no forward roll could
be accomplished at all conditions tested, At hoavier gross weights
and higher altitudes, a shallow approach (approximately  degrees)
maintuining the minimum power required (approximutely 700 KTAS) to

an approximate 200-foot altitude and then decreasing airspeed and
altitude simultancously, proved to be the best wmethod for case of
helicopter control and resulted in the best overall performance.
Steeper approach angles resulted in an increase in power required
for touchdown, The landing performance of the ClI-478 helicopter

is sutisfactory for operational use,

9
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STABILITY AND CONTROL

Control Force Charucteristics

31,7 AT contfol forces werce méasured on the ground with the aux-
iliary power unit (APU) supplying hydraulic pressurc to the lon-
gitudinal, lateral, directional and thrust control systems. Forces
were measured with a hand-held force gage, and control positions
were recorded on the oscillograph. Control centering was ON during
longitudinal, lateral and directional control force measurcments,
The thrust control rod brake switch was depressed during thrust
control rod measurcments. ‘The results of the control rod foren
measurements are presented in figures Y8 through 101, appendix V.,

A summary of the control force recorded and specification compli-
ance is presented in table 1, v

Table 1., Summary of Control Forces and Specification Compliance.

i., -

Full Control Force Breakout Plus Priction

Control Spec Limit Test Result Spee Limit Test Result

(1) (1m) (1) (1)

. . . . 1.0 fwd
Longitudinal 8.0 7.0 0.5 to 2.0 1.8 aft
] 1.2 left

Lateral 7.0 6.0 0.5 to 2,0 1.2 right

; ; 12.0 right

Directional 34,0 34,0 3.0 to 20,0 10.5 loft
Collective 10,0 N/A 1,0 to 10,0 3 to 6,5

32. 'The longitudinal Dbreakout plus friction force was 1 pound for
a forward cyclic motion and 1.8 pounds for an aft cyclic motion,
The force gradients for the first inch of travel from trim, both
forward and aft, were at leust equal to the breakout plus friction
force. The forward and aft longitudinal stick force gradients were
always positive (approximately 1 pound per inch of travel). The
slope of the gradients for the first inch of travel was cqual to
the slope for the remainder of travel, and there were no ohjection-
able discontinuitics in the slope. A maximum control forcc of 7
pounds was required to move the longitudinal control cither to the
forward or aft stop from center trim, This movement on the ground
is greater than the maximum cver encountered in flight. The lon-
gitudinal friction band varied from 1 to 1.5 pounds. The
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longitudinal stick force characteristics met the requirements of
the detail specification and arc suitable for operational use (VKRS

A2).

33. The lateral breakout plus friction force was 1,15 pounds for
both left and right directions, The lateral force grudicnts were
approximately 1 pound per inch of stick travel and did not cxhibit
any ohjectional discontinuitics. A maximum control force of 7 pounds
was required to move the lateral control to cither the left or right
stop from center trim, 'This luteral movement on the ground was
greater than the maximum cver encountered in flight, The lateral
friction band varied from 1,2 to 2.4 pounds. 'The lateral stick

force charucteristics met the requirements of the detail specifica-
tion and arec suitable for operationul use (PRS A3},

34, ‘The directional breakout plus friction force was 10.5 pounds
for left pedal Inputs and 12,0 pounds for right pedal inputs. The
directional control force gradients were approximately 5 pounds
per inch of travel, and there were no ohjectional discontinuities,
A maximun of 34,0 pounds was rcequired to move the lateral control
to either the right or left stop from center trim, This direcctional
movement on the ground was greater than the maximum cncountered

in flight, The directional control frietion bhand variced from 3.5
to 5.0 pounds. ‘The dircectional control force characteristics met
the requircments of the detail specification and are suituble for
operational usec (PRS A3),

35, The thrust control breakout plus friction force varied from
2,2 to 6.5 pounds for upward travel and was 3,0 pounds for down-
ward travel above the 3-degrec detent, The forces exhibited pro-
vided the pilot with a comfortable feel of the thrust control sys-
tem. The thrust control system met the requirements of the detail
specification and is satisfactory for opecrational use (PRS A3),

Controllability

36. 'The controllability was cvaluated by introducing step inputs
individually in all controls and recording the time historics of
aircraft attitudes, rates and nccelerations. A control jig was

used to ald the pilot in precisely introducing control inputs. Con-
trollability was cvaluatad for hover and level flight at varving
gross weights, altitudes, rotor speeds and cg's. The results of
the tests are presented in figures 102 through 116, appendix V.,

37. The hover test results are summarizoed and comparcd to the re-

quirements of MIL-H-8501A in table 2. The results show that the
control power of the CH-47B about all three axes of control met

1
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the requirements of MIL-H-8501A for both visual flight rule (VFR)
and instrument flight rule (IFR) opcration, Qualitatively, the
longitudinal, lateral and directional controls were in good har-
meny and-warve sensitive enovgh ta permit good pilet-centeal of the
helicopter. No controls were sensitive cnough to cause the pilot
to overcontrol the helicopter. The controllability about all axes
was sutisfactory during level flight. ‘The controllability of the
Cl-47B is suitable for operationul use (PRS A2),

Table 2., Control Power Compliance with MIL-H-8501A,

VER IFR
Specification | Specification
| Input Requirement Requirement Test Result
Control Axis | .y 4 Attitude Attitude (deg)
Displacement Displacement
(deg) (deg)
Longitudinal 1 1.3 ot 1 scc 2,11 at 1 sec |3 to 7 at 1 sec
Longitudinal | Full 5.22 at 1 see | 20,9 at 1 sec | Satisfactory!
Lateral 1 0.78 at . scc 0,93 at '. scc | 2.5 to 4 at '\, sec
Lateral rull 2.35 at 15 sec 2,78 at 5 scc | Satisfactory?
Directional 1 3.19 at 1 sec | 3.19 at 1 sec 4 at 1 sec
Directional Full 9.57 at 1 scc 9,57 at 1 sec | Satisfactory'

YThese 1 :sults were based on extrapolation; however, results indi-
cate that all VFR and IFR requirements of MIL-H-8501A were met,

Sideward and Rearward Flight

38, Sideward and rearward flight tests werc conducted to evaluate
the hover capability of the CH-47B in crosswind and tailwind con-
ditions., Data were recorded at the following conditions: a 26,000-
to 36,500-pound grwt; a 2200- and 9500-foot llp; forward, aft and

mid cg's; and 230 rotor rpm. All data were recorded in less than
3-knot winds, A calibrated pace vehicle was used to determine air-
speed.  The test results are presented in figures 117 through 123,
appendix V,

39, Test results show that sideward flight up to 35 KTAS could
be rcached using less than 40 percent of the available lateral con-
trol travel in cither direction. As <ideward flight spced increascd,
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the roll attitude increased in the direction of flight to approxi-
mately 18 KTAS thes remained almest constont up to 38 KTAS,  The
lateral control stick gradient was positive and approximately lincar
for all test conditions (increasing right lateral control was re-
quired for increasing airspeed to the right and incrca51ng left-
lateral control was required for incrcasing airspeed to the lcft).
The dircctional control (pedal position) and longitudinal stick
position remained approximately constant throughout left and right
sideward flight,

40, Test results show that the helicopter has positive static lon-
gitudinul stick position stability at uirspeeds from 30 KTAS rear-
ward flight to 30 KTAS forward flight, Approximately 3 inches of
longitudinal control travel (23 .crcent) remained at 30 KTAS rear-
ward flight at the most critical load condition (forward cg). This
exceeds the requirements of the military specification (10-perdent
vontrol remaining) by 13 percent. However, light droop-stop pound-
ing in the rcar was experienced when the helicopter was mancuvered
around the 30-knot wrcarward point at forward cg loading, This in-
dicates that the longitudinal control would be limited by droop-
stop pounding rather than control travel. The pitch attitude of
the helicopter generally became more nosc down as atrspeed was varied
from 30 KTAS rearward to 30 KVAS forward flight. A small increase
in right pedal was required as airspeed varied from 30 KTAS recar-
ward to 30 KTAS forward flight.

41, 'The sideward and rearward flight characteristics of the heli-
copter met all requircments of MIL-H-8501A and are suitable for
operational use (PRS A3),

Level-Ilight Trim Curves

42, The level-flight data were plotted for various test conditions.
The trim curves were plotted at different gross weights, altitudes,
cg loadings and rotor speeds., The trim curves are presented in
figures 124 through 135, appendix V.

43, 'The static longitudinal stability as evidenced by the longi-
tudinal control motion in stabilized level flight shows that the
helicopter is stable from approximately 70 to 160 KCAS and varies
from ulmost ncutral to unstable stability below 70 KCAS. Changes
in cg, altitude and gross weight change the longitudinal stick po-
sition for a given condition but generally do not change the sta-
tic longitudinal stability. The neutrally stable to unstable
longitudinal control motion in level flight increases the pilot
effort required for precise airspeed control below 70 KCAS, and
correction is desirable for improved .perational use (PRS A4),

13
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Static longitudinal Collective-lixed Stability

44, The static longitudinal collective-fixed stability was cval-
wated in level flight, climb, partial powor descent ond autorota-
tion at: 5000- and 10,000-foot density altitudes; forward, mid

and aft eg's; 225 and 230 rotor rpm: 33,000 and 40,000 pounds grwt;
and airspeeds throughout the Flight envelope, Data were recorded
with the helicopter trimmed in the desired stabilized flight con-
dition and at stabilized airspecds below and ahove trim airspeed
while maintaining constant power and colleetive setting.  The re-
sults of the collective-fixed static longitudinal stability tcests
are presented in fipures 136 through 158, appendix V.

45, ‘The static longitudinal collective-fixed stability of the heli-
copter was generally negative between airspeeds of 30 and 70 knots
calibrated airspeed (KCAS) and positive at ull airspeeds above 70
KCAS., ‘'The longitudinnl stick position versus airspeed gradients
arc positive (forward longitudinal stick position requirced for in-
creased airspeed and vise versa) but very shallow at airspeeds above
7G KCAS. The hellcopter exhibited essentially the same stability
characteristics at all test conditions. Increcascd gross welight

or altitude moved the stick position forward but did not affect

the stick position gradient, Moving the cg forward moved the lon-
pitudinal stick position to the rear and vise versa but did not
affect stability. Rotor speed changes from 225 to 230 did not af-
fect stick position or stability. At all test conditions, an ap-
proximate 1-inch forward movement of the lonpitudinal control stick
was required to change the airspeed from 70 to 145 KCAS (maximum
airspeed tested), At airspeeds below 70 KUAS, the longltudinal
stick position gradient becume increasingly unstuable down to 25
RCAS (lowest airspeed tested).  Frow 70 KCAS down to 25 KCAS, the
Tongitudinal stick position generally moved more than 1.5 inches

in the unstable direction., ‘This unstuble longitudinal stick po-
sition gradient cxceeds the limits specified in paragraph 3,2.10

of MIL-1-8501A (0.5 inch in the unstuble dircction) by 1.0 inch;
however, it does not exceed the limits specedficd in deviation 5

of the detail specificuation (2,25 inches in the unstable dircction
below o 50-knot alrspeed).  The unstuble gradient in the airspecd
range between 50 and 70 KCAS fails to meet the requircments of both
MIL-H-8501A and the detail specification,

46. The CH-47 helicopter is presently used mainly on short-ranpe
missions (usually rnder 20 NM padius) with approximately 80 percent
of the cargo being sling loaded,  This causes the helicopter to

be operated in the 60- to 80-knot airspeed range {requently.  ‘Ine
negative to slightly positive lonpitudinal stick position gradi-
ent in this airspeed pange increuses the pilot effort reauired fFor
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precise airspeed control and detracts from the mission capability
of the helicopler, The colicctive-Tlscd static longltudinal ot
bility of the helicopter falled to meet the requirements of MIL-
11-8501A and deviation 5 of tho detail specification, and correc-

tion is desirable for improved operational use (RS A1),

Static Lateral-Dirvectional Stability

47, Stutic luteral-dircetional stability information was obtained
by recording data in steady-heading sideslips at the following con-
diticns: a 2500- to 10,500-foot llp; 57 to 122 RCAS; o 26,000-to
38,000-pound grwt; mid, forward and uft eg's In level flight, climbs
and autorotaticns., ‘The level-flight data were recorded in stabil-
ized Wevel flight and then at stabilized increments of increasing
sideslip anples while mointaining constant power, wirspeed and air-
craft heading, The results of the static lateral-dircetional sta-
bility tests are prescnted in figures 159 through 175, appendix V.

48, ‘'The statle dircetional stability of the CH-47B was positive

in that left pedal was always required for right sideslips and vice
versa for all sideslips throughout the flight envelope. The pedal
position gradient was approximately lincar up through 20-degrec
sideslip angles and then becnme slightly less positive for lurger
sideslips; however, tac grudient never became negative, Dirvectional
stabllity wus weak at slower alrspeeds and became stronger as aire
speed was increased, No signiflcant difference in ‘static direc-
tional stability resulted from varying ultitude, gross weight, rotor
speed or ¢g of the helicopter. More then 10 percent of the direc-
tional control cffcctiveness remuined at all test conditions. It
should be noted that the SAS inercascs the static dircctional sta-
bility by movement of the dircctionul SAS actuators which is cquiva-
lent to increascd pedal displacement in the direction of the side-
slip as sideslip angles are inercased. With the SAS ineperative,
the stutic directional stability of the Cl1-478 would be greutly
reduced,

49, 'The static dircctional stability of the helicopter met the
requivements of deviation 6 of the detall specification and the
requirements of MIL-II-8501IA and is satisfactory for operational
use (PRS A3},

50. As ovidenced by the lateral cyclic stick pgradient, the sta-

tic lateral stability of the helicopter was positive at all side-
slip angles, ‘The Tateral stick position gradient wuas approximately
lincar for all test conditions. 'The stutic lateral stability was
weak at slow airspeeds and became stronger as alrspeed was increased,
Mo slgnificant difference in stutic lateral stability resulted by
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ter, More han 10 perLcnt of thc lateral control effcctlvenuss
remoined for all test conditions. ‘The static lateral stability
of the CH-478 met the requirements of deviation 6 of the detail
specification and the requircaents of MiL-11-8501A and is satisfac-
tory for operational use (PRS A2),

Podal—lltod furns and Wdverse Yow Characteristics

51, Pedal-fixed turns and adverse yaw churacteristics were inves-
tigated in level flight at airspeeds from 50 to 120 KCAS by roll-
ing into 30-degrec hank angles in cither direction ut a rute of

5 degrees per sccond with pedals fixed., During bank entry to the
left and right, a maximum of 10 degrees of wdverse yaw (opposite

to turn) developed; however, after the bank angle was cstablished,
the adverse yaw decreased to approximately 1 degree, As entry air-
speed was inercased, adverse yaw decrcased,  The adverse vaw was

not objectionable as no reverse rolling occurrad. Coordinated turns
could be ecasily accomplished at all test conditions when both pedals
and lateral cyclic stick control were used. ‘The pedal-fixed turns
and adverse yow characteristics met all requiremnents of MTL-i-8501A
and are satisfactory {or operational use (RS A3).

Dynamic Stability

52, The longitudinal, lateral and directional dynamic stability
characteristics were investigated in tevel flight, climb, descent,
autorotation and hover, Test conditions included: a 26,000~ to
40,000-pound grwt; a 3000- to 10,000-foot altitude; mid, aft and
forward cg's; 225 and 230 rotor rpm; and all airspeed ranges. Data
were recorded and cvaluated at all test conditions; however, only
representative data arc presented in this report. The test results
arce presented in figures 176 through 187, appendix V.,

53. 'The short-period airfrume and gust response characteristics
were obtained by suddenly displacing the desired lelicopter con-
trol 1 inch from trim for a duration of 0.5 sccond and returning

the control to trim while recording time histories of the control
positions, attitudes, rates and accelerations on an oscillograph.
The short-period airframe characteristics were investigated about
all three axes of control, ‘The short-period response of the
helicopter was similar for all test conditions and was well damped
in all axes, The short-period response to longitudinal, lateral

and directional pulse inputs was c-sentiolly damped in three-quarters
ot a c¢rete.  lhe change in normal acceleration following the pulse
inputs remained approximately zero, The short-period response char-
acteristics met all recuirements of MIL-11-8501TA and are satisfac-
tory for operational use (MRS A5).
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54. The long-period airframe characteristics were obtained by ex-
citing the long period of the aircraft and recording time histo-
ries of the resultant motion. The long period was originally ex-

out changing power or trim, the airspeed was reduced 20 knots, and
the stick was quickly recturncd to trim position using a jig., This
method of exciting the long period caused the helicopter to go di-
vergent in either ' or '; cycle, und the long-period characteris-
tics could not be fully cvaluated. The leng period was then ex-
cited by longitudinal pulse inputs, or it was allowed to become
sclf-excited by maintaining a constant longitudinal stick position
in level flight. When these methods of excitation were used, the
airframe long period was generally osacillatory for 1 to 1% cycles
before reaching a limit condition and had a very long period of
approximately 40 to 60 seconds, After the longitudinal motion of
the helicopter was cxcited by any method, the time at which recovery
was required varied from a minimum of 22 scconds up to approximately
2 minutes., The unstable long-period dvnamic characteristics caused
the pilot to continually make small control corrections in order

to fly the helicopter precisely. The SAS certainly decreased the
rate of instability and the amount of pilot attention required;
however, it did not eliminate the longitudinal instability. The
long-period dynamic characteristics met the requirements cf MIL-
H-8501A; however, improvement "5 lesired for improved operational
use (PRS A4}, -

Maneuvering Stability

55, The maneuvering stability characteristics were quantitatively
evaluated by placing l-inch rearward step inputs in the longitu-
dinal controls and recording the resulting time histories of air-
craft attitudes, rates and accelerations. These evaluations were
completed at a hover and during forward flight to Vyg at various
gross weights, eg's, rotor speeds and altitudes, The maneuvering
stability characteristics were qualitatively evaluated throughout
the flight test program, The quantitative results of the maneu-
vering stubility tests are presented in figures 188 through 195,
appendix V.,

56. The time history plets of the normsl acceleration and angu-
lar velocities of the helicopter always became concave duwnward
within 2 scconds and remained concave downward until the attain-
ment of maximum acceleration, The timec histories also show the
normil acceleration always incrcased with time until the maximum
acceleration was obtained. Qualitatively, the mancuvering stabil-
ity characteristics were satisfactory throughout the flight enve-
lope of the helicopter. At heevier gross weights, higher density
altitudes and maximum bank angles, increased pilot effort was re-

17
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.and._are suitable for operational use. (RS A3)..
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quired to control airspecd and altitude; however, the pilot cffort
required was not cxeessive.  The maicuveilng stability character

istics of the Cl-47B helicopter met all requirements of MlL-11-8501A

MISCELLANLEOUS

Weight and Balunce

57. ‘The computations uscd to determine Mission | gret are presented
in appendix VII, The empty weight was determined by weighing the
aireraft., The required fuel for the mission was computed from level-
flight performance data obtained during these tests.,  The computed
Mission I grwt was 29,924 vounds, which is 74 pounds more than the
estimated Mission 1 grwt as given in tie detail specification,

58. [Flight tests were conducted to determin - the ship's system
airspeed position error and to calibrate the hoom airspecd system.
Data were recorded in level Flight, climb aud auterotational de-
scent during coordinated flight and in varyicg deprees of =idesTip
from level flight. The "pround specd course™ and the "trailing
bomb'" methods were usced to calibrate the boom alrspeed system.  The
alrspeed calibration duta are presented in figures 196 through 204,
appendix V.,

50, Test results show the ship's system alrsyoed position crror
varies from a maximum of -9.5 knots at 30 KCAS to a minimum of zero
at 140 KUAS in Tevel flight. During maximum power climbs at 20
KCAS, the ship's system airspecd position vrror is approximatel.

+8 knots; and Juring autorotution, the position crror 1 aperoxl-
mately =10 knots. The alrspeed position crror caused by ioiips
was always minus and variled to a maximum of 30 knots at - -poen
sideslip in cither direction. The position error causest b -
slips between zero and 10 degrees caused an airspeed positi.. -rror
of only -2 knots. ‘Ihe CH-47 helicopter is primarily used Do
short-distance transportation of supplies, cquipment and person-
nel. Numerous tukcoffs und lundings are conducted, and much of

the flying time is in the airepeed range from 60 to 80 KCAS. The
airspced position error in the CH-47B is suituble for operational
use; however, a reduction in the position crror below 80 KCAS is
desirable for improved operuational usc.

Vibration

60. Vibration data were recorded from vertical and lateral pick-
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ups mounted at fuscluge station (IS) 50, F§ 95, IS 120, FS 320 and
FS 480 in the test helicopter, Vibration data were recorded dur-
ling selected wrflormance and stability and continl flights to ob-

tain vibration levels at various gross welght, cg's, rotor spoeds

...and altitudes. througheout the flight cnvclepe.. .The test. results..

are not comparced t. the contructor's guaranteced vibration levels

as water ballast tanks were mounted in the test helicopter through-
out the test program and did not properly simulate a troop load

as specified in the guarantee. ‘The vibrution levels obtained arc
considered to be representative for normal mission accomplishment.
The test results are prescented in figures 205 through 2:8, appendix
v,

61. Table 3 summarizes the maximum vibration levels recorded, The
data show thut the higher vibration levels arc miainly a function

of airspeed and rotor specd. ‘the vibration levels are higher at
higher atrspeeds and 230 rotor rpm, The highest vibration level
recorded was 0,93g (threc-prr-revolution) at FS 50 (pilot's seat)
at 160 KIAS, 230 rotor rpm, o 27,000-pound grwt and a 1300-foot

Hp. The vibration level at similar conditions, cxcept at 225 rotor
rpm, was upproximately 0,35g, The one-per-revolution vibration
levels were acceptable throughout the flight envelope for all con-
ditions. The three-per-revolution vibration levels were the greatest,
and the six-per-revolution vibration levels were significantly high,
The Tateral vibration levels were much lower than the vertical vi-
bration levels and were acceptable throughout the flight envelope,
Qualitatively, the three-per-revolution vertical vibration levels
in the cockpit (IS 50) were unacceptable above 130 KTAS at all con-
ditions within the flight envelope, ‘The pilot's handhook presently
recommends that 225 rotor rpm be used for all flight conditions
below a 37,000-pound grwt, Using 22% rotor rpm insteuad of 230 rotor
rpm between a 33,000- und 37,000-pound grwt reduces the airspeed
capability (flight envelope limit) of the ClH-47B by approximately
10 knots. It should be noted thut the cockpit vibration absorbers
are tuned to 225 rpm, but the remainder of the vibration ubsorbers
are tuned to 230 rpm, This contributes to the increasced vibration
level in the cockpit at 230 rpm, llowever, tf the cockpit absorbers
were tuncd to 230 rpm, the vibration levels in the cockpit would be
greater at 225 rpm.  In summary, the presently recommended proced-
ures restrict the airspecd of the CH-47B by approximately 10 knots
helow a 37,000-pound grwt; however, these procedures arc considercd
necessary because of the otherwisce unacceptable cockpit vibration
levels, The excessive cockpit vibrations above 120 KIAS at light
gross weights (below approximately 33,000 pounds) and 230 rotor

rpm are shortcomings which should be corrected for improved opera-
tion and mission capakility., Tt is rccommended that consideration
be given to retrofitting the CH-47B with scelf-tuning absorbers in
the cochplt arca to reduce the vibration levels and increase the
mission capability (PRS AS).
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Table 3., Vibration Summary.
. . . Maximum Maxinum
4 grgsaw,.pon;itywmwﬁgiqg.ﬁkﬂnﬁﬁr.4,ﬁirsr,edm“4vprﬁﬁgn¢ o | -lateral . L .
feight | Altitude | Speed of o DR o .
(10 (1) (rpm) | Gravity {KCAS) Vibration Vibration
: ‘ ‘ TR (2) (g)

40,000 5,000 230 Mid 38 to 1006 | 0,49{6/rev) | 0,28 (6/rev)
37,000 5,000 225 Mid 38 to 142 0.206(6/rev) | 0.17(6/1cv)
27,000 1,300 230 Mid 59 to 160 ] 0,93(3/rev) | 0.43(3/rev)
27,000 [ 11,000 230 Mid 42 to 138 | 0.44(3/rev) | 0.25(3/rev)
27,000 5,000 225 ATt 38 to 158 | 0.32(3/rev) | 0,23(3/rev)
27,000 5,000 225 Fwd 62 to 148 0,34(3/rev) | 0.20(3/rev)

“The vertical and lateral vibration levels are the maximum levels re-
corded at FS 50, FS 95, IS 120, IS 320 or IS 480,

Engine Characteristics

62. During the test program, temperature and pressure inlet sur-
veys were conducted; airspeed, altitude, temperature and rpm ef-
fects on power output were determined; and the power available was

compared to the specification engine's power available,

Engine

performance was satisfactory throughcout the program except one en-
gine developed a surge problem when operated in the vicinity of

80 percent gas producer speed (N7) at altitudes above 8000 feet,
This engine was removed and sent to Lycoming for an analysis. The
analysis indicated that the cause for the surge problem was due

to manufacturing tolerances in the compressor section, and the prob-

lem would not exist in other engines,

Engine performance checks

at the begining and end of the program show there was no engine

deterioration during the test program,

data are presented in figures 229 through 251, appendix V.

The engine characteristics

63. [ngine temperaturc and pressure inlet data were recorded at

incremental airspecds during stuabilized level flight,
are presented in figurces

229

“d

and 230, appendix V.

The data
On the basis

of measured data, zero inlet temperature rise at all airspeeds was

assumed in the data reduction,

There was generally a very slight

increase in compressor inlet pressurc at all airspecds up to 70
KCAS, and the inlet pressurc increcased to 1,024 times ambient pres-
sure at 144 KCAS,
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64, ‘the maximum power output of the test cngines was recorded and
compared to the Lycoming specification engine, The rosults show

that test engine S/N LEO 3202 averaged approximately 25 shaft horse-
""f,awa?“r;ﬁﬁj“*ﬁzfraw"fm?"gﬁétfﬂvatiﬁfr"mtnG;"mﬁ"'*tnst“nnmc""sf'!\" e e

LEO 3204 averaged approximately 130 shp below the specification
engine. The reduced power available from both test cngincs was
attributed to the Ny topping adjustment. Engine power output from
the test engines is suitable for operational use,
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CONCLUSIONS

CENERAL
65, The Cl-478 heliconter excceded all contractor performance guar-
antees (para 11).

66. ‘The inercases in gross weight and payload capability of the
ClI-478 helicopter in comparison with the CH-17% ure varticularly
outstanding (paras 14 and 18).

67. The airspeed capability of the Cl-478 is anproximately 30 knots
greater than the Cl1-47A; however, the vibration levels ubove 120
KIAS, 1light gross weights (helow an approximate 33,000 pounds) and
230 rotor rpm arc cxcessive {para 106).

68, Within the scope of these tests, the CH-478 met all require-

ments of MIL-11-8501A cxcept the cocknit vibration levels and the
static longitudinal stability recuirements (paras 45 and 547,

69, The overall (lying ualitics of the CH-47h are assipned o pilot
rating of A3 (pura 11).

DEFICILENCIES AND SHCRTCOMINGS AFFECTING MISSTON ACCOMPLESEMENT

70, There were no deficiencies disclosed which would effoct the
mission accomplishment of the Cl-478 heliconter (para 115,

71. Correction of the following shortcomings ls desirable for im-
proved opceration and mission capability:

i, The lack of a Vyp computer or cruise gpulde indicator in-
stalled in the cockpit (parn 16),

b. The static longitudinal instability at all airspecds helow
70 KIAS (para 45),

¢. ‘The unstable dynamic longitudinal characteristics at all
test conditions (para 54).

d. The excessive cockpit vibrations above 120 KTAS at light

gross weights (below approximately 33,000 pounds) and 230 rotor
rpm (para 61).

2




RECOMMENDATIONS

72, The shorteomings rhould be corrected at the earliest conven-
ience,

73. A Vyp computer or cruisc guide indicator should be instulled
in the CH-47B helicopter showing the Vyp for both 225 and 230 rotor
rom (para 45).

74, Considerution should be given to retrofitting the Ul-47B with
self-tuning absorbers in the cockpit area to reduce vil'ration levels

(para 01),

75, ‘The data contained in this report should he incorporated in
the pllot's handbook.
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APPENDIX 1l. PERFORMANCE GUARANTEES
AND TEST RESULTS

Item

Guarantec

.

Test Results

Maximum cruise speed at
S1., standard day, NRP and
a 33,000-pound grwt

150 KTAS

158 KTAS

Service ceiling, single 6000 ft 6950 ft actual climb,
engine, MRP and a 29,924- 7070 ft computed
pound grwt (Mission I grwt) from level-flight data
Radius of action, Mission 100 NM 106 NM
I, 6000 pounds payload out-
bound, 3000 pounds payload
inbound
Hover OCE for 10 minutes 6000 ft 7400 ft
at a 29,924-pound grwt,
95°1 day
llover OGE, S, standard 38,000 1b 40,000 1b
day, maximum power
Payloud guarantee, 100 NM 6000 1b 7313 1b
radius, Mission I outbound, outbound,
3000 1b 3653 1b
inbound inbound
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APPENDIX ili. TEST TECHNIQUES AND DATA
ANALYSIS METHODS

GENERAL

1. ‘The cquations and data analvsis methods used to correct test day
conditions to US stunduard day conditions arc bricfly described in
this appendix,

2. 'The basic nondimensional helicopter equations were used and are
defined as follows:

Vi
oA (SR)

Gy = oo (2)

1,6889 x V,l.

= e (3)

£2R

0.5921 x QR + VT
M, = (4)
tip 38.942 x /T

where: CP = Power cocfficient
SHP = Lngine output shaft lorsepower

Alr density (slugs/fts)

0=
A = Tetal rotor swept arca (ftz)

$ = Rotor angular velocity {(rud/scc)
R = Rotor radius (ft)

CT = Thrust coefficioent

W = Gross weight (1b)

1t = Advance ratio

26




V.. = True velocity (kts)

T

M = Advancing tip Mach number

tip
T o= Ambient tcmperatufb (aKj

3, Sipgnificant compressibility effects were encountercd at high

Mtip. [In order to best attain the cffects of compressibility, the

above ecquations were redefined as follows:

From cquation (1):

sliP_x 550

¢, o= Pl B

pA (R)
o ;
also: P=p 59 =0 P, = “%-po f%,= §£g o 1
) v VB
! 2m
SR o= X NR v R

wvhere: P, = Sea level standard day air density (slugs/FtS)
o = Density ratio
§ = Pressure ratio
8 = Temperaturec ratio

N, = Rotor rotational specd (rpm)

R

therefore:

SHp 550 1 .
P = “'\"/'6' X "":)""'3' X e (5)
$ R AR 2r § ﬁﬁ 3
60 /5

4, Using cquations 2, 3, 4 and the previeous procedures, we get:

I
Goom g ek LI (6)
o8 W N
o fam R




I M Ll

1.0889 VT i . (7)
o= 1,0889 — x — ; X
/B _2_71, . .1‘\.».]3- R
NP VT
M., = K, X R x -— + K, ~— (8)
tip 1 0 2 s
where! Kl = 9,353730 X 1()"5
K, = 1.51176 x 107"

POWER DETERIINATION

5. ‘The fuel-flow method was used to determine engine output shp,
Through the history of Chinook programs, the cenpince torquemeter

has proved to b2 inaccurate, lixtensive cfforts by Vertol Divisicon
of The Boeing Coumpuany, Lycoming and US Alr Forece personnel resulted
in the conclusion that the fucl-flow method was most accurate and
represented the actuual powver being developed for 155 engines,

6. TPucl-flow rate was recorded on an oscillograph, The result-
ant fuel flow was then changed to referred conditions based on the
engine inlet duct characteristics., Referred shp was then found

at the corresponding referred fuel flow by using a curve bascd on
Lycoming test-stand engine calibration, The actual shp was deter-
mincd by unreferring the referred shp and upplying corrections for
ram and nonoptimum power turbine speed,

HOVER
7. llover performance was determined ICE and OGLE by the tethered
hover technique, Limited free-f1ight hover data were also acquired
to verify the Flrst techniocue. [Lquations 5, 6 and 8 vere used

to define the hover capability.

8. A plot of {, versus (.. wus constructed for a sclected wheel
height. At the same whco{ height, senarate curves were defined
for different NR/Vﬁ. Compressibility cffects were determined by
comparing the € required for a constant Cp at various Np/v0's,

9, Hover perfurmance characteristics may be coxtracted from these
curves in preparing tables or curves for flight manuals for any
combination of conditions.

28
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TAKEOKF

10, Takeoff performance was determined using constant wheel height

- geceleration. - Freh takeeff waz-intedinted at-the-povwer-requdmed - o v

to hover at a 10-foot referonce vheel height,

11, Lquations 1, 2 and the AC, parameter were used to correlate
the takeoffs. AC, is defined as the difference between the test
maximum power available at a 30- or 100-foot obstacle and the power
required to hover at a 10-foot reference wheel height.

12, For ecich AL, & plot was constructed to rclate the distance
required to clear a 50- or 100-foot obstacle and the sclected climb-
out alrspeed through the obstucle, Flnally, the individual AU 's
wvere combined to form carpet plots. ‘These plots became the tools
used to predict tukeoff performance for any cxcess power condition,
Also, any required sct of takeoff distances may be determined by

the proper usce of these nlots,

CLIMBS

13, A1l climbs were flown at the hest climb airspeed which was
obtained from level-tlight performance data.  Best climb airspeed

is defined as the airsneed for minimum power required in level flight,

14. Sawtooth climbs were flown to determine the power coefficient
(K,) and weight cocfficient (K,). K, and K, arc usced to solve the
difference in rate of climb (R/C) caused by the difference in shaft
horsepower and gross weight, respectively. ‘These differences occur
when the performance of an installed test engine is corrected to

a model specification engine for standard day conditions.

15. The cquations are:

)
AR/C = K /5—5,1”~ X 33,000 ()
P W
t
. ) 1 1
ARJC = K x SDP . x 33,000 [z - 7— (10)
W S Wg Wt

wvhere:  ASHY = Standard shaft horsepower available minus test shaft
horsepowver measured

W, = Test gross weight

SLP, = Standard shaft horsepower acquired from a model
) specification engine
W = Standard gross weight
>

28




TV PR

"
i
T

16, Continuous climbs vere conducted to determine scervice cellings,

The initinl ynto of glimh (dh/de} was corrected to torelino rote of

1S4 99 NS4S (ALS D4 iranh Iy S S8y 4 84

climb (R/Ct) by the cquation;

. _dh Mt

H

where: T, Test ambient air temperature (°K)

1]

'1 Standard ambient air temperature (°K)

s
17, ‘The standard rate of c¢limb was finally determined by correcting
the tapeline rate of climb for shaft horscpower and gross weight
differences using cquations 9 and 10,

Summarization:

H/(IS = R/(.Zt + AR/CP + AR/CN (12)

LEVEL FLTGHT

18. Level-flight specd-power performance was determined by using
equations 5 through 8. liach speed power was flown at a pre-determined
W/S and N/VB. To maintain W/¢& anproximately constant, altitude

was increased as fuel was consumed. N/vB was heold constant by in-
creasing or decrcasing rotor speed as the ambient air temperaturce
increused or decrcascd, respnctively,

19. ‘The raw data wns reduced to referred terms: SHP /80,

VT//O, . /6, NR//G. Lach point was then corrected to uniccelerated
airspeed, zero rate of climb or descent, aim wt/G and odm NP//U.
These were done by the following methods: '

a. Acceleration-decceleration correction theory:

I'=»Ma
where: F = Vorce
M = Mass (W/g)

o
[}

Acceleration (AVT/At)
30




whero:

cot
Lt gAth
AV
; L Y
Al x \T 5 X AT X \I
AV v

0
) = o . -

asp 1 B W
h e 7

&8 &8 /B B

T A S SR N

0 ST o MXE XS

. INUVA U 0

§ ] !
L A S (18
§v6 At VB g ox 550
bsip

= Change in referred shaft horsepower (shp)

$/0
W . .
™= Referred test gross weight (1b)

AVT//G
i Change in rCfCTECd true airspeed per unit chunge
of time (ft/sec”)

Y
I = Referred true ailrspeed (ft/sec)

V0

5
g = Acceleration of gravity (32,172 ft/scc”)
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Reduction:

A plot of V,//B versus time was constructed and then a line was

"“""Fﬁt‘?ﬁﬁ”"ﬂ?‘ﬁ%‘gﬁ TS peINTE, " At asoloersd VovEthe stope-was-foumdooooo oo

which gave AV./V0 @ At, By using the values of AV./v8 : At and the se-
lccted V./VD fn equation 13, the difference in SHP}GV@ can be solved
for an uxuccclcratcd airspeed.

b, Ratec-of-climb or ratc-of-descent correction:

Formulac:

From cquation 9:

/G - Kp(éﬂz> « 33,000

]
W,
AR/C X W,
ASID =
K, x 33,000
ASHP 1 ARG x W,
e

§v8 8v8 Kp X 33,000

W

Atéc x t

! ¢ )
Astp (14)

§vD Kp X 33,000

Reduction:

A plot of pressure altitude (llp) versus time was constructed, and
g faired line was drawn through the points, At a selccted Hp, the
slope wus found (dlip/dt) which, in turn, was changed to tapelinc
rate of climb (AR/C,) by cquation 11, By roferring AR/C_ and by
using cquation 14, Fhe change in ASHH/S/@ was that obtained for
zero rate of c¢limb or descent.

kY]




¢. Alm Wt/é and N/VD correction:

A graphical solution is applied to correct test We/S and N/vVB to

”ﬁfﬁ”W{7ﬂ'Hﬁﬂ”ﬁf?@)"”?ﬁig'mttﬁbﬂ“fs'TnVﬁIiﬁ“fOT a~targe correction, -

The test points are first corrected for acceleration and ratc of
climb or descent as prescribed previously. Secendly, plots are con-
structed for SIP/&VD versus Vp/V0 at lines of constant Wp/¢ for a
given N/VB; SIP/8VB versus We/§ at lines of constant Vv//8 for a
given N/VD; slP/8V0 versus N/VO at lines of constant W¢/§ for a given
VT/V@. The faired lines for all three plots must cross. The last
plot will show the effeets of compressibility.

At the aim W/§, enter plot No. 2 and find the slope (ASID/&/E + AW/6)
at each Vq/vB, Construct a plot of ASIP/S&VE + AW/S versus V/vB,

At the test V//0, find the corresponding ASIP/&/8 1 AN/S which, in
turn, is multiplied by the difference of test to aim W/8., The re-
sultant ASIP/$VD is the W/§ correction,

The same procedure is used to solve for the ASHP/8VG for a AN/VE.
Plot No. 3 is used, and a plot of ASIP/SVD ¢ AN/ VB versus VT//@ is
constructed,

3
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APPENDIX V. INSTRUMENTATION

PILOT'S PANEL

Boom airspeed

Sensitive rotor speed

Sensitive boom altimeter
Longitudinal stick position indicator
Lateral stick position indicator
Pedal position indicator

Thrust level position indicator
Angle of sideslip

Rate of climb indicator
Photopanel event switch

Record light

PHOTOPANEL

Boum airspeed

Ship's system airspeed

Rotor speed

Gas producer speed (Np) (both engines)
Boom altitude

Ship's system altimeter

Compressor Iinlet temperaturce (both engines)
Exhaust gas temperaturc (both engines)
Frec air tempcrature

Ratc of climb

Fuel flow stepper motor (both engines)
Event switch

Event light

Correlation counter

Record coder

Camera counter

Time of day

Torque (both engines)

luel totalizer

Fucl temperature

OSCILLOGRAPII 1 (Multicolored chunnels)

Rotor speed (blip)
Vertical vibration at FS 50
Vertical vibration at I'S 95

34
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Vertical vibration at FS 120
Vertical vibration at FS 320
Lateral vibration at FS 50
Lateral vibration at FS 95

- rateral ovibration at rso120

Lateral vibration at IS 320

ILngine fuel flow (cycles) (both engines)

Pilot's and engincer's event
Correlation counter

Record ceder

Aft pivoting actuator load
Aft swiveling actuator load
Aft fixed link load
Compressor inlet pressure

OSCILLOGRAPH 2

Rotor speed (blip)

Rotor spced (linear)

Gas producer spced (Nlj (both cngines)
Longitudinal stick po3ition

Pedal position

Thrust lever position

SAS pitch position (both actuators)
SAS roll position (buth actuators)

SAS yaw position (both actuators)

35
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PIGURE ¥O. 2
HOVERIMG PERFORMANCE SUMMARY
CH=4iTB U.S.A.  8/M 6619100
T55-1~7C MODEL SPECIFICATION
MAXIMUM RATED POWER

230 R.P.NM,
NOTES

ARD DAY 1. OURVES DERIVED FRON FT0S, |
~ .
()
(9]

2. FOWFR AVAILABLE CORRTCTED
FOR COMPRESSIBILITY AND INLET
108388,

TRANSHISSION
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::105

S50 x SHP
PAOR)3

Cp x 10° =

62

c8

54

50

L6

L2

38

3k
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FIGURE NO. &

NON=DIMENSIONAL HOVERING PERFORMANCE
CH'!J7 B U.S .A . S/N 66'191% .

TS5-L-7C S/N LEO 3202 & LEO 32
NOTES : 5
i. CURVES DERIVED FwM FIGURES 5
THROUGH 11, a
e, WHEEL HEISHT MBASURED-TROM-THE -~ -~ = - .

BOTTOM OF THE RIGHT REAR WHEEL.

3, N/I& = 230 R.P.M, 1
L. WIND LESS THAN 3 KNOTS. !
5. Q.C.E. = OQUT OF GROUND EFFECT. ]
18 22 20 30 3 38 L2 ué 50 1 |
18 7] 25 30 3k 38 L2 Lé S0




‘ FIGURE NO. Y4
INAL HOVERING PERFORMANCE SUMMARY

;76 S/N LEO 3202 & LEO 32CL

L6 50 Sk 58 62 66 70 WHEEL HEIGHT = 100 “YTAT

r 5 40 3T 1 52 3 70 ALL OTHER WHEEL HRIGHTS
| . C.W,

L
10
4 —W—x




550 x SHP
oA o0 x 105

Cp x 105 =

12

6l

52

Lo

36

32

28

FIGURE NO. S

NON-DIMENSIONAL HOVERING PR
CH=L7B U,.S.A,

f
1

-

8/N 66«

T55-L=7C 8/N LEO 3202 & L

WHEEL HEIGHT » S FEN
AVG. AVG. .
DENSITY OROSS AVG, Avo,

e ALDTITUDE. . WRIGHT Gl e i
SYM, FT, LB, IN. R.P.M,
(o} 10490 31460 331, 3(MID) 236
o 10490 31460 331,3(MID) 230
0 10490 31460 331.3(MID) 225
o] 10490 31460 331.3(MID) 220
| 5650 32330 331,7(MID) 230
v 5650 32330 331.7(MID) 225
< 5650 32330 331.7(MID) 220

A 1340 33000 331.0(MID) 230
4 1340 33000 331,0(MID) 225
o] 1340 33000 331,0(MID) 220
o 1340 33000 331,0(MID) 215
30 3l 38 L2 ué 50 Sk 58 62 {
Cr x 100 = G.M, x 10b

SAOR)




FIGURE NO. §

f
%
NON-DIMENSIONAL HOVERING PERFORMANCE
CH=U7B U.S.A. S/N 66-19100
- T55-L=7C S/N LEO 3202 & LEO 3204 .
L i
T - 1

WHEEL HEIGHT = S FEET

NOTES:
1., WHEEL HEIGHT MEASURED FROM THE BOTTOM
OF THE RICHT REAR WHEEL,
2. ALL DATA OBTAINED FROM TETHERED HOVER.
3. WIND LESS THAN 3 KNOTS.

3 G.W. x 10!,‘ . |
: PAOR) )
41 "o\ |
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{(H-47B U.S.A,

FIGURE NO, 6
NON-DIMENSIONAL HOVERING PERFORMANCE .
S/N 66-19100

T55-L-7C $/N LEO 3202 4 LEQ 3204

WHEEL HEIGHT = 10 FEET
N/V8 = 230 R PN,

AVG. AVG,
51 DENSITY “CROSS " AVG,
ALTITUDE WEIGHT C.6,
SYM, FT. LB. IN.
O 10350 30310 331.4 (MID)
60 Q 5510 34140 331.2 (MID)
A 50 331690 330.6 (MID)
)
56
[¥2]
[ov]
=
»
ha 52
N
<13
ol <
Nl a
]
n 48
i
<
-y
»
|49
W 44
40 A?
A
36
; NOTES:
o] 1. ALL DATA OBTAINED FROM
TETHERED HOVER,
32 2. WHEEL HEIGHT MEASURED FROM THE
o BOT'TOM OF THE RIGHT REAR
WHEFEL .
3. WIND LESS THAN 3 KNOTS.
28
40 44 48 52 56 60 64 68
, ) .
C.ox 107 5 G.W, 4
1 pATRRyS X 10

4




X 10°

550 X SHP
pA(QR)”

c X 10° =

p

. 64

60

56

52

48

44

40

36

32

28

FIGURE NC.

7

NON-DIMENSIONAL HOVERING PERFORMANCE

CH-47B U.S.A, S§/N 66-19100
T55-L-7C  S/N LEO 3202 § LEO 3204

WHEBL MEIGHT = 20 FEET
N/¥9 = 230 R.P.M,

AVG. AVG.
- DENSLTY .. ... BROSS..
ALTITUDE WEIGHT

SYM. FT. LB.
0] 10090 30480
aQ 5320 33160
A 350 36510

AVG,
-C.8.

IN.
331.2 (MID)
331.2 (MID)

330,9 (MID)

NOTES:

1. ALL DATA OBTAINED FROM
TETHERED HOVER.

2. WHEEL HBIGHT MEASURED FROM
THE BOTTOM OF THE RIGHT REAR

WHEEL,
3. WIND LESS THAN 3 KNOTS.

40

44 48 52 56 60 64 68
Cp X 108 = G, x 10*
1. FR—
pA (OR)

43
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FIGURE NO., &
NON-DIMENSIONAL HOVERING PERFORMANCE
~ CH-47B U.S.A. S/N 66-19100
TS5-L-7C S/N LEO 3202 & LEO 3204

WHEEL HEIGHT = 50 FEET
N/vE = 230 R.P.M.

DENSITY GROSS AVG.
ALTITUDE WEIGHT C.G.
SYM, FT. LB. IN.
(0] 9900 30180 331, 1(MID)
62 0 5300 33520 331.0(MID)
Ia 1360 33200 331, 7(MID)
58
w
=]
-4
4
54
[~
Tl
<8
O |«
W a
[¥e] 50
il
(V4]
2
R 46
Un‘
42
38
ALL DATA OBTAINED FROM
TETHERED HOVHR .
34 2. WHEEL HEIGHT MEASURED FROM
THE BOTTOM OF THE RIGHT REAR
WHEBL,
AA 3. WIND LESS THAN 3 KNOTS.
30
16 40 44 48 52 56 60 64
- 4 G.W. 4
C.x 10 = x 10
T oA (aR)?
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FIGURE NO. &
NON-DIMENSIONAL HOVERING PERFORMANCE
CH-47B U.S.A. S/N 66-19100
T55-L-7C §/N LEO 3202 § LEO 3204

WHEEL HEIGHT = 100 VFEET

AVG, AVG, _
DENSITY °~ GROSS AVG. AVG.
ALTITUDE  WELGHT C.G. N/VE
SYM, FT. 1B, IN. R.P.M.
0 4270 29260 331.0(MID) 230
o 4270 20260 331.6(MLD) 225
D 4270 20260 331.06(MID) 220
A 720 33030 331.9(MILD) 230
O 720 33030 331.9(MID) 225
A 720 33030 331.9(MID) 220
¢4, 4 720 33030 331.9(MID) 215
60
) 56
4
w2 02
1"‘1 T,
"N Q.
n
S 48
-
7"
(a9
i)
44
I. OPEN SYMBOLS DENOTE DATA OBTAINED
FROM TETHERED HOVER .
2. SHADED SYMBOLS DENOTE DATA OBTAINED
40 FROM FREE FLIGHT HOVER.
3. WHEEL JEIGHT MEASURED FROM THE
0 BOTTOM OF THE RIGHT REAR WHEEL .,
A, WIND LESS THAN 3 KNOTS.
56 \.) - e
40 44 48 52 56 60 64 68
. 4 [
Coox 1) 5 mrioiemy 4
! pACRY ™ 10

E i Y




550 x SHP x 105

pA(GR)3

c x 10°

NON-DIMENSIONAL HQVERING PERFORMANCE
CH-47B U.5.A,

FIGURE NO. 10

S/N 66-19100

T55-L-7C S/N LEO 3202 & LEO 3204

WHEEL HEICGHT = 100 FEET

AVG. AVG. .
DENSI'TY GROSS AVG, AVG.
~ ALTITUDE. . WEIGHT C,G. N/ VR
SYM. FT. LB. IN. R.P.M.
O 10030 29130 331.5(MLD) 230 o)
o 10030 29130 331.5(MID) 225
66 m| 5610 32410 331.0(MID) 230
D 5610 32410 331,0(MID) 225
O 5610 32410 331.0(MID) 220
62
58
54
50
46
42
1. ALL DATA OBTAINED FROM TETHERED
HOVER .
18 2. WHEEL HEIGHT MEASURED FROM THE
BOTTOM OF THE RIGHT REAR WHEEL.
3, WIND LESS THAN 3 KNOTS,
4
40 44 48 52 ‘sg 60 64 68
Cp x 104 <M o104
CA(SR) 2

48
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X 105

C x 10

5 550 x SHP
pA(nR)3

P

236 R.P.M.

N/v®

66

62

54

50

46

42

38

N/Y6 = 242 R.P.M.

.
64
6
54
52
48

44

FIGURE NO. 11
NON-DIMENSIONAL HOVERING PERFORMANCE
CH-478B U.S5.A.
T55-L-7C S/N LEO 3202 § LEO 3204

8/N 66-19100

WHEEL HEIGHT = 100 FEET

AVG. AVG,
DENSITY  GROSS
~ALTITUDE . WEIGHT.

SYM. FT. LB.
0 9810 30520
A 9980 29130

AVG, AVG,

¢.G,  N//E

IN. R.P.M.
331.1(MID) 242
331.4(MID) 236

1. ALL DATA OBTAINED [FROM
TETHERED HOVLR
2. WHEEL HEIGHT MEASURED FFROM THE
BOTTOM OF THE RIGHT REAK WHEEL.
3. WIND LESS THAN 3 KNOTS.

42

46 50

54
0

Cp,o x 1

1

4

. 98 462 606 70
x 10

" pA(RR)?

" E‘- 'm' .ﬁ TP — mmwﬁﬂ
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AC >
p x 10

BIGURE NO. 13
COMPRESSIBILITY PUWER
IN HOVER
CH-47B U.5.A, §/N 66-19100
T85-L-7C S/N LEO 3202 § 3204

NOTES:
1. DATA POINTS OBTAINED FROM FIGURE 4,
2. CURVES FAIRED USING VERTOL NON-UNJFORM
DOWNWASH THEORY ; ‘ '

"o

8
7
6
5
4 Cr = 75 x 1074
0T
- . -4
4 - ’/",/CT = 70 x 10
P _ -4
) = //(_‘T 65 x 10.4
-~ o= x 1Q:
1 // /_:-‘ ;/{///Z&,{‘ = 38 X 18'3
0 E T T T Gy = 45 x 107
.64 .65 .66 67 68 .69 70
TIP MACH NUMBER
| ] A 1 i
230 235 240 245 250

REFERRED ROTOR SPLED, N/¥D - R.P.M.

48
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FIGURE NO. 14
NON-DIMENSIONAL OUT OF GROUND EFFECT
HOVERING PFRFORMANCE SUMMARY
COMPRESSIBILITY EFFECTS

CH-47B U.S.A, S§/N 66-19100
T§5-L-7C S/N LEO 3202 § LEO 3204

70 1
NOTES:
1. WHEEL HEIGHT = 100 FEET.
2. CURVES DERIVED FROM
06 FIGURES 9 THROUGH 11,
3. WIND LESS THAN 3 KNuTS,
62
[Ty ]
2
% 58
&
w ~
Ed
2I&
i <54
il a
1]
‘S
-y ‘1
% 50
S
46
42 !
38
34 _
40 44 48 52 56 60 64 68
G.W.
Cp x 10% = 104
pA(GR) 2
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SHAFT HORSEPQWER

FTOURE NO. 15
LEVEL FLIGHT PERFORMANCE
CH=L7B U.S.A. 8/ 66=19100
SEA LEVEL STANDARD DAY
ROTOR SPEED = 230 R.P.Ms
GROSS WEIGHT = 33000 LB.

5000
NORMAL RATED PQWFR
L1600
GUARANTEFD ATRSPEED ———I
AT MORMAL RATD POWFR |
14200
3800
RECOMMINDED CRUISE
34400
3000
2600
LINE ORTAINED
FROM FICURES 45
2200 THROUGH 47
1800
Lo 60 80 100 120 140 160

20

TRUE AYRSPFED = KNOTS
]




SAAFT HORSEPOWER

FIGURE NO. 16
LEVEL FLIGHT PLRFURMANCE
CH-47B U.S.A. S/N 06-19100

GROSS ROTOR AVG. THRUST AVG.
WEIGHT SPEED C.G. COEFFICIENT 0.A.T.
LB' R'p|Ml INO CT .c
25740 226.8 331.0(MID) 0,004065 19,63
5200 - . . , , ,
NOTES:
1. FLIGHT FLOWN AT M, = 1622 FEET.
4800 2. NAMPP TEST POINTS OBTAINEDL FROM
TEST FUBEL FLOW DATA.
4400 MAXIMUM CONTINUOUS PCWER
0.99 NAMPP,, .
4000 0.07 _
[} )
0 =
B //’/”,g.— <lo.06 =
2
-
=
3600 0.05 @
=
0.04 =
[72]
&
3200 0.03 g
[~ 1
FUEL FLOW BASED RECOMMENDED 0.02 3
ON LYCOMING MODEL CRUISE
2800 SPECIFICATIONS 0.01 §
=
0 =1
2400
LINE OBTAINED
) FROM FIGURES 48
2000 THROUGH 50
1600 -
20 40 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS
§2
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FIGURE ‘wr

i LVEL FLIGHT PLREORMARCE
CH-478 ULS.AL S0 an-19100

TRUE AIRSPEED - KNOTS
53

GRUSS KOTOR AVG. THRUST AVG.
WEIGHT  SPEED C.G. COEFFICIENT  O.A.T.
LB, R.P.5 ix. or °c
25910 229.0 331.5(MID) 0,003933 12.50
S : . . . _ . , T
NOTES ;
L. FLIGHI FLOWN AT H, = 1740 ILLT.
4800 2. NAMPP TEST POINTS OBTAINED EROM
TEST FULL FLOW DATA. -;;;7""
MAXIMUM CONTINUOUS POWER o
4400
o
4000
0.07
[53]
-] 2
3600 0.06
g a
0.05 §
&
3200 RECOMMENDED 0.04
CRUISE 9
FUEL FLOW BASLD ON 0,03 =
LYCOMING MODEL =
o e e
2800 SPECIFICATLONS 0.02 5
0.01 3
J
5
2400 0 -
LINE OBTAINED
FROM FIGURES 45
THROUGH 4
2000 THROUGH 47
1600 .
20 40 60 80 100 120 140 160
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SHAFT HORSEFPOWER

FiuURL W, s
LENEL TLIGHT PERFORMANCL
CH-47B U.S5.A. §/N 66-19100

20

TRUE ALRSPEED - KNOTS
9

GROSS RUTOR AVG. THRUST AVG,
WEIGHT  SPELD C.G. COEFFICIENT  0.A.T.
L3. R.PLH. iN. o *C
28350 226.2 331.5(MiD) 0.004467 18.08
5200 I
NOTES:
1. FLIGHT FLONN AT Hj = 15G3 FEET.
4800 2. NAMPP TEST POINTS ORTAINED FROM
TEST FUEL FLOW DATA, —:::7r‘”
MAXTMUM CONTINUQUS POWER
4400
4000 ;
0.99 NAMPP,
0.07
z
3600 0.06 -
g
0.05 &
&
3200 RECOMMENDED 0.04 =
CRUTSE m
=
0.03 g
[~
2800 FUEL FLOW BASED ON LYCOMING 0.02 <
MODEL SPECTIFICATIONS .
0.01 é
-
2400 0 z
o o LINE OBTAINED
FROM FIGURES 48
2000 THROUGH 50
1600
40 60 80 100 120 140 160
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SHAFT HORSEPOWER

5600

5200

4800

4400

4000

3600

3200

2800

2400

2000

FIGHRE KRG, 19
LEVEL FLIGIHT PLRFURMANCE
CH-47B L.S.A. §/N 66-19100

GROSS ROTOR AVG. THRUST AVG.
WEIGHT  SPEED C.G. COEFEICIENT  O.A.T.
LB. R.P.M. IN. Cr °c
31420 230.3 330.9(MID) 0.004702 15.75
NOTES:
1. FLIGHT FLOWN AT Il = 1354 FEET,
2. NAMPP TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA.,
MAXIMUM
CONT[NEBEE;7r’—’
POWER
mat
0.99 NAMPP, o 3
a - 0.06 *+
[
2.
>
0.05 2
x
0,04 =
g &
0.03 =
[= 4
FUEL FLOW BASED ON RECOMMENDED 0.02 =
LYCOMING MODEL CRUISE o
CDRCT T AT r
SPECIFICATIONS 0.01 O
frt
2
0 Z
LINE OBTAINED
FROM FIGURES 45
THROUGH 47
20 40 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS

s sis—
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SHAFT HORSEPOWER

5600

5200

4800

4400

4000

3600

3200

2800

2400

2000

[ E R I -
VEL FLEGHT prnbabkMI N b
tH-47B  1SA Y o6s 9o

GROSS ROTOR Ave, IMRUST AVG
WEIGHT SPEED C.G. COVFFICTENT  OLA.T.
i.B R.P.M. IN. C, °C
33460 224.9 330.8(MID) 0.00% 201 14.74
NOTES ;
1. FLIGHT FLOWN AY H, = 1638 FLET.
2. NAMPP TLST POINTS OBTAINED FROM
TEST FULL FLOW DATA.
mxmmamwnmmwnwﬁgg’
0.07 4
313 [$5)
0.99 NAMPP = 2
0.06
L g
El,/' 0.05 &
(o 5
0.04 5
RECOMMENDED CRUISE 0.03 g
=
0.02 3
LINE BASED ON LYCOMING 3
MODEL SPECIFICATIONS 0,01 9
=
0 g
o)
LINE OBTAINED
o FROM FIGURES 48
THROUGH 50
20 40 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS
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W,,_,.U

ShAFT HORSEPSL_F

[
T T T R oot L phpon
LRUSS RUTOR R iHRUSY AVG,
WE LGHT SPEED .G COLFFICTENT 0.A.T.
Ls. K.P.M, IN, ¢ ¢
39370 228.3 331, 1ML 0.005914 10.758

L300
NOTES ; .
L. FLIGHT FLOKN AT 1 = Lis1 FEET,
5400 2. NAMPP TEST POINTS ORTAINI 1 FROM
TEST FUEL FLOW DATA.
TRANSMISSION LIMIT
5000 ;::&_
d
0.06 3
(59
. - =]
1600 ///;L,,,zkf—~il“‘£L-~ 0.05 &
; MAX IMUM 2
e ONTTNUOUS 1
’;5#//,cr CONTINUOU 0.0 2
L POWER o
4200 0.03 &
=
0,02
FUEL FLOW BASED ON LYCOMING =
_ MODEL SPECTEICATIONS 0 01
3800 ),0 2
ECOMMENDED CRUTSE
K \E o 5
Z,
3400
300( LINE OBTAINED
) L _° FROM FIGURES 45
THROUGH 47
2600
2200 .
20 40 00 80 100 120 140 160

TRUE ATRSPEED - KNOTS
]
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SHAFT HORSEPOWER

5400

5000

4600

4200

3800

3400

3000

2600

2200

Ve, KL owUo o0
tivbe PLEont PERIURMAM L
CH-ETB JUN AL S/N oG (B0

GROSS RUTOR AVG, THRUST AV,
WEIGHT SPEED t.a, COEFFICIENT 0.A.T.
L. R.F.M. i, 1 °C
26660 232.9 330.6(MID) 0.004504 9,87

NOTES:

1. FLIGHT FLOWN AT H_ = G785 FEET.
2,  NAMPP TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA.

(.99 NAMPP

MAX

/

MAXIMUM CONTINUOQUS POWER

FUEL FLOW BASED ON LYCOMING
MODEL SPECIFICATIONS

RECOMMENDED
CRUISE

LINE OBTAINED

THROUGH 44

0.07

0,06

0.05

0,04

.03

0,02

0,01

FROM FTGURES 42

NAUTICAL AIR MILES PER POUND FUEL

1800
20

40 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS
58

sl




T HOASZPOWER

S

FISURE 8O, 21
LEVEL FLIGHT Fr F 0 MANCE
CHeliTT ,5,4. S/N 6619100

20

GR08S ROTOR AVG. THRYST AVE.
WETGHT SPEFD Bate COEFFTCTENT  O0.A.T.
1B, R.P.M. IN. ¢ °c
26070 22Tl 3uTez (AFT) 0.0C1T0Z 85
5200
NOTES 1
1. FLIGHT FLOWN AT Hp = LL12 FE:T,
4800 2, NAMPP TEST POINTS OBTAINED FROM
TEST FUFL FLOW DATA.
1400 MAXIMUM CONTINUOUS Powmn—”’/izzz""
0,99 NAMPPy
4000 0.07 E
Fau
0.06 a
=
3600 0,05 &
a1
L=l
0.0 ™
3200 RECOMMENDED CRUISE 0.03 g
§
LINE BASED ON LYCOMING 0.02 H
MODEL SPECIFICATIONS 3
2800 0.01 E
o =
21400
LINE ORTATINED
2000 FROM FIGURES 45
THROUGH 47
1600
140 60 80 100 120 140 160

TRUE ATRSPEED - KNOTS
59




SAAFT HURSERUHIR

5000

4500

3800

5400

3000

2600

2200

1800

FIGUKE nO. 28 1
LEVEL FLIGHT PEPTCIMANCE ‘
Cll- 47B U.S.A. S§/N 66-19100
1

GRUSS ROTOR AVG, THRUST AVG. :
WEIGHT  SPEED C.G. COEFFICIENT 0.A.T. ;
LB. R.E.M, IN. o oc o '
28650 226.2 330.1(MLD) 0.004702 5.56 . ; ‘ i
U0 A G GO SO P . RSV IR SRUIISU SIUUTC S SR SR
NOTES ;
L. FLIGHT FLOWN AT H, = 3859 FEET.
2. NAMPP TEST POINTS OBTAINEDL FROM
TEST FUEL FLOW DATA.
3. MIRROR ON. MAXIMUM CONTINUOUS POWER
0.99 NAMPP,
0.07 =
iohed
-
[+
0.06 !
o) 5 !
,/El/, 0.05 = *
g &
0.04 & %
2 | |
0.03% | |
& | j
FUEL, FLOW BASED ON LYCOMING 0.02. < |
MODEL, SPECUFLCATIONS 2 .
RECOMMENDED 0.0l =
. \ 1 |
CRUISE Eé ?
0 :
i
i
LINE OBTAINED
FROM FIGURES 45
AN THROUGH 47
20 40 60 " 80 100 120 140 160

TRUE AIRSPEED - KNOTS
80
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SHAFT HORSEPOWER

5000

4600

4200

3800

3400

3000

2600

2200

1800

FIGURFE NO. 25

LEVEL FLIGHT PERFORMANCE
CH-47B U.S.A. 5/N 66-19100

GROSS ROTOR AVG. THRUST AVG.
WEIGHT  SPEED C.G. COEFFICIENT  O.A.T.
LB, RPN N Cp °c
28670 225.9 330.5(MID) 0.004702 4,82
NOTES ;
1. FLIGHI FLOWN AT H, = 3838 FLET.
2. NAMPP TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA,
3. RAMP DOWN. MAXIMUM CONTINUOUS POWER
0,99 NAMPP .\ =
0.07
e
&
0.06 &
[am]
%
0.05
&
0.04 &
4
0.03 =
FUEL FLOW BASED ON =
LYCOMING MODLL 0.02 5
SPECIFICATIONS RECOMMENDED -
CRUISE 0.01 3
5
0 2
L.INE OBTAINED
IFROM F1GURES 45
THROUGH 47
20 40 - 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS
bt
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SHAFT HORSEPOWER

5000

4600

4200

3800

3400

3000

2600

2200

1800

LR400y

FIGURE NO. 26
LEVEL FLIGHT PERFORMANCE
CH-47B U.S.A. S/N 66-19100

GROSS ROTOR AVG. THRUST
WEIGHT  SPEED ¢.G. COEFFICIENT
LB, R.P.M. IN. cr
28750 228.5 311.2(FWD) 0.004702
NOTES :

1., FLIGHT FLOWN AT H, = 3770 FEET.
2. NAMPP TEST POINIS OBTAINED FROM
TEST FUEL FLOW DATA.

AVG.
0.A.T.

11.25

0.99 NAMPPy, y——
0.07
0.06
MAX TMUM
CONTINUOUS 0.05
POWER 0.04
0.03
FUEL FLOW BASED ON 0.02
e - LYCOMING MODEL
SPECIFICATIONS 0.01
RECOMMENDED
CRUISE 0

LINE OBTAINED
FROM FIGURES 48
THROUGH 47

NAUTICAL AIR MILES PER POUND FUEL

20

40 60 80 100 120

TRUE AIRSPEED - KNOTS
62

140 160

.
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SHAFT HORSEPOWIR

'FIGURE NO. 27
LEVEL FLIGHT PERFORMANCE
CH=L47B U.S.A. S/N 66=19100

GROSS ROTOR AvO. THRUST

WETGHT SPEED C. G COEFFICIENT
LB, R.P.M. N. ¢

28830 226.5 330.2 (MID) o.ooE‘rm

AVG.
O' -A-‘ Tl
‘0
6430

TRUE AIRSPEED = KNOTS
63

MAXIMUM CONTINUOUS POWERL
NOTES:
1400 1. FLIGHT FLOWN AT Hp = 3693 FEET,
2. NAMPP TEST POTNTS ORTAINED FROM
TEST FUFL FLOW DATA.
4000 ?{
3600 0,07 E
Ol%
=
&
3200 0.05 &
RECOMMENDED n:
CRUISE 0.0l B
[7p]
2800 LINE BASED ON LYCOMING 0.03 E
MODEL SPECIFICATIONS ﬁ
C.02 <
»
4
2L0o 001 E
p-|
0
2000 LINE OBTAINED
FROM FIGURES 45
THROUGH 47
1600
1200
20 ko - 60 80 100 120 140 160
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SHAFT HORSEPOWER

FIGURE NO. 28
LEVEL FLIGHT PERFUKRMANUE
CH-478B USA &/N 66-19100

TRUE AIRSPEED ~ KNOTS

84

GROSS KOTOR AVG, THRUST AVG.
WE IGHT SPEED C.G. COEFFICIENT  0.A.T.
LB. R.P.M. IN, Cp °c
30130 225.7 331.1 (MID) 0.005329 4.33
5400, |
NOTES :
1. FLIGHT FLOWN AT H_ = 5863 VLT,
5000 2. NAMPP TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA,
MAXIMUM CONTINUOUS POWER
4600 0.99 NAMPP
0.07
4200 0.06 8
a
o.msg
- o
3800 LINE BASED ON LYCOMING o.oa§
MODEL SPLECTFTCATIONS >
0.03 3
/ & |
3400) / 0,02 ;
RECOMMENDED CRUTSE )
0.01%
E.
3000) 0o = ]
|
!
2600 \\\ |
!
AN LINE OBTAINED |
FROM FIGURES 45 ;
2200 THROUGH 47 5
o
180 40 60 80 100 120 140 160




SHAFT HORSEPOWER

5600

5200

4800

4400

4000

3600

3200

2800

2400

2000

FIGURE NQ. 29
LEVEL FLICGHT PERFORMANCE
CH-47B USA S/N 66-19100

GROSS ROTOR AVG. THRUST AVG
WEIGHT SPEED C.G. (OEFFICIENT  O0.A.T.
LB R.P.M. IN. C °C
30320 224,07  330,70M1m) 0. 0nf120 1.87
NOTES:
L. FLLGUT FLOWN AT H, = SOUH FLET.
2. NAMPP 1EST POINTS OBLTAINLD FROM
TEST FUEL FLOW DATA.
MAXIMUM CONTINUOUS Powzn--\sk'—‘
(¢ ) .
0.99 NAMPP,\ o o
o 0.07
w2 - ~ z
E.[_/r’ ' 0.06 =
i1 =)
g Z
0 . 05 8
LINE BASED ON LYCOMING 0.04 §
MODEL, SPECIFICATIONS a
0 03 3
.03 =
=4
0.02 4
RECOMMENDED =
CRUISE 0.01 §
g
o =
__ LINE OBTAINED
FROM FIGURES 45
B THROUGH 47
o] E;E;“Gp‘)
20 40 60 80 100 120 140 160
TRUE AIRSPEED - KNOTS

65
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SHAFT HORSEPOWER

FIGURE NO. 30
LEVEL FLIGHT PERFORMANCE
CH-47B U.S.A. S8/N 66-19100

TRUE AIRSPEED - KNOTS
86

GROSS ROTOR AVG. THRUST AVG.
WEIGHT  SPEED C.G. COEFFICIENT  O.A.T.
LB. R.P.M. IN. Cp °C
35200 223.1 330.2 (MID) 0.005509 10,15
5400
NOTES :
1. FLIGHT FLOWN AT Ii_ = 3859 FEET,
5000 2. NAMPP TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA.
MAXIMUM
CONTINUOUS
4600 POWER .,
0.99 NAMPP, . z
0.06 o
4200 0,05 E
=
[C3]
0.04 &
g
3800 0.03 &
=4
RECOMMENDED 0.02 2
FUEL FLOW BASED ON CRUISE .
3400 LYCOMING MODEL 0.01 G
SPECIFICATIONS =
0 =
3000
1600 LINE OBTAINED
FROM FIGURES 48
THROUGH 50
2200
1800
20 40 60 80 100 120 140 160




SHAFT HORSEPUWER

FIGURE NO. 31

LEVEL FLIGHT PERFORMANCE
CH-478 U.S.A. S/N 66-19100

GROSS ROTOR AVG. THRUST

WEIGHT SPEED C.G. COEEFICIENT
LB. R.P.M. N, Cr

36280 225.0 331.9(MID) 0.006370

AVG.

O.A.T.

2661

TRUE AIRSPEED - KNOTS
87

5800
NOTES:
1. FLIGHT FLOWN AT H_ = 5663 FEET.
5400 2. NAMPP TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA.
TRANSMISSION LIMIT
5000 ____Z
m ]
4600 0.06 §
fam}
0.05 &
(]
[=%
4200 MAXTMUM __—_/;7"‘- 0.04 =
CONTINUQUS a.
POWER 0.03 &
-
=
3800 .02 .
-
RUEL FLOW BASED ON LYCOMING 0.01 =
MODEL SPECIFICATIONS J
3400 RECOMMENDED CRUTSE Y %
3000
LINE OBTAINED
FROM FTGURES 45
2600 °© THROUGH 47
2200 L
20 40 60 80 100 120 140 160
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HAFT HORSEPOWc

S

FIGURE NO, 32
LEVEL FLICGHT PERFORMANCE
CH-47B USA S/N 66-10100

GROSS ROTOR AVG. THRUST AVG.

WEIGHT SPEED C.G. CORFFICIENT  0.A.T.
LB C RPM, IN. C, °c
38540 229.1 330.2 (MID) 0.006511 0.71
6200
NOTES:
1. FLIGHT FLOWN AT Hj = 5782 BHET, i
5800 2. NAMPP TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA,
5400
TRANSMISSTON LIMIT
0.99 NAMPP, /
5000 LINE BASED ON LYCOMING 0.06 &
MODEL SPECTFICATTONS . — 2
& 0.05 2
\TT g
4600 0.04 !
& |
MAXIMUM CONTINUOUS PUWER —y [ 0.03
&
2 / 0.02 [
4200 RECOMMENDED 5 ;
CRUTSE 0.01 =
§ | y
3800 0 hg' \
| | |
f—m ! T
3400 / i
\— LINE OBTAINED '
FROM FIGURES 42
1000 THROUGH 44
2600
20 40 60 80 100 120 140 160

TRUE AIRSPEED " KNOTS
88
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FIGLRE NO. 33

SE TeCIRD Ihc1a 0 (AIIMAA RESTS
AL L N VNN,
.

AoOS5/N 06-19100

—

()
o O ot
]
2 o=
~3
o -
o

frung

GROSS ROTOR AVG. THRUST AVG. .
WEIGHT SPEED C.G. COEFFICIENT  0.A.T.
LB. R.P.M. IN. Cp °c
25830 225.3 330,35 (MID) 0.003313 . -5.66
5200
NOTES :
1. FLIGHT FLOWN AT H_ = 11990 pRET,
4800 2. NAMPP TEST POINTS UBTAINED FROM
TEST FUEL ELOW DATA.
4400
D
1,99 NAMF PMAX
4000 0.08
B - o \ el
ol 0.07 4
i Exy
‘ o
3600 0.06 =
MAXTHUM COGNTINUOUS POWER:X
0.,u5 ﬁ
/ =y
[75}
o
/ Z
0,03 «
FUEL FLOW BASED ON LYCOMING -
2800 MODEL SPECIEICATTONS 0.02 3
b
RECOMMENDE) 0.01 §
CRUTSR z
2400 0
//43} —~LINE OBTAINED
. 0 FROM FIGURE 39
2000 § Y S THROUGH 41
1600
20 40 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS




SHAFT HORSEPOWER

5400,

5000

4600

4200

3800

3400

3000

2600

2200

FIGURE NO. 34
LEVEL FLIGHT PERFORMANCE
CH-47B U.S.A. S/N 66-19100

GROSS  ROTOR AVG. THRUST AVG.
WEIGHT  SPEED C.G. COEFFICIENT 0.A.T.
Ly, B.P.M, N, Gp °c
28580  229.3 330, 5(MID) 0.005460 2.87

NOTES ;

1. FLIGHT FLOWN AT H_ = 9010 FEET,
2, NAMPP TEST PQINTS OBTAINED FROM
TEST FUEL FLOW DATA.

0.99 NAMPP

MAX
0.08

0.07

0.06

MAXIMUM POWER

::f 0.05
MAXIMUM CONTINUOUS POWER

0.04

0.03

FUEL FLOW BASED ON LYCOMING
MODEL SPECTIFICATIONS

0.02

0.01

RECOMMENDED -
CRUTSE o

LINE OBTAINED
FROM FTIGURES 42

THROUGH 44

NAUTICAL AIR MILES PER POUND FUEL

1800
20

40 60 80 100 120 149 160

TRUE ALRSPEED  NOTS
10

cen o simektsniibiind



POWER

SE

SHAFT H

FIOURE NO. 3$

LEVEL FLIGHT PERFORMANCE
CHeUTB U.S.A. S/N 66419100

TRUE AIRSPEED -~ XNOTS
n

GROSS ROTOR AVG, THRUST AVG.
WEIGHT SPEED o0, COEFFICIENT  0.A.T.
TJB. RIP.M. m. cﬂ .G
32090 233 330.5 (MID) 0,005889 “1.57
MOTESs
1. FLIGHT FLOWN AT Hp = 9060 FEFT.
5200 2. NAMPP TEST POINTS ORTAINED FROM
TEST FIFEL FLOW DATA.
4800 MAXIMUM POWIER
0.99 NAMPPM_/{T ----- ;
b]
koo FUEL FLOW BASED ON LYCOMING o o a / 0.07 g
MODEI, SPECTPTCATIONS - n U 5
1,000 a MAX JMUM— — 0.08 o
CONTINUNU / %1
o POWER , 0.0L @
i
3600 0,03 =
£
/ RECOMMENDED 0.02
\ CRUISE g
=l
3200 0.01 g
=
0
2800
: LINE OBTAINED
2400 © 0 FROM FIGURES 39
THROUGH 41
2000
20 Lo 60 80 100 120 140 160




!

StAFT HORSEPUWEIR

. 3200

4800

4400

400¢

5600

3200

2800

2400

2000

1600

FIGURE NO. 36
LEVEL FLIGHT PERVORMANCE
tH-47B USA /N 66-19100

GROSS ROTOR AVG. THRUST
WETGHT SPEED C.G. COEFFICIENT  0.A.T.
LB, R.P.M, IN. Cp °
31780 29,3 $30.8 (MLD) (. 006142 _
j
o o
NOTES :
1. FLIGHT FLOWN AT i = 9316 FEET,
2, NAMPP TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA,
q
0.99 NAMPP, o
0.07
LINE SASED ON LYCOMING o d "
MODEL SPECI FICATIONS 0.06 &
//’, S
MAXTMUM 0,05 g
CONTTNUOUS .
POWER o} 0,04 &
v)
0,03 E
RECOMMENDED CRUISE 0,02 &
0.01 2 :
5 |
0 |
T~ i
LINE OBTAINED |
FROM FTGURES 42 :
THROUGH 44 j
20 40 60 80 100 120 140 160

TRUE ALRSPEED v KNUTS

n
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Dremr vn X7
& AL st e e

LEVEL FLIGHT I'}RFORMANCE
CH=U47B U.S.A, S/N 519100

QROSS ROTOR AVD. THRUST AVG,
WEIGHT SPEED GoG. COEFFICTENT  0.A.T.
3. B, DM, ™, 0. 0.
35600 230,3  330.8 (MID) 0.008625 3.5
. H“.“qw--;.;mn..—y e e e Ak Aeene A @ e aver s e ke e Nae o b em meam v v m fm et msam che b tvceerds e Eb b St e arrme ety yardaa idr b s bedwrr s ceb e e o S
NOTES1
5200 1. FLICHT FLOWN AT H e 8957 FEET,
2. NAMPP TEST POINTS ORTATINED FROM
TEST PURL PLOW DATA.
4800
MAXIMUM POWER -
0.0
0,99 NAMPPy ™ -—Z- <07 E
% }J,,.."' é
Lo00 10,0k
5 W TMUM SCNTINICS POAER — 2
g 0.03 ¥
= —LINE BASED ON LYCOMING / o
) 3600 MODEL SPECTHICATIONS 0.02 =
RECOMMENDED CRUISE - / 0.01 é
*}i& =
3200 — Vg 0
0
o
2800 o) -— LINE OBTATNED
FROM FIGURES 42 : |
THROUGH 44 ﬁ
i
21,00
2000 ' B :
20 Lo 60 80 100 120 140 160 :

TRUE ATRS: bRD = KNOTS
n
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5200

hBooU

4400

3600

3200

2800

2400

2000

1600

FICURE NO, 38

¥ T M THIEN T Al
DV i b & LILL PEP\FOIUI'A\I‘ICP

CH=L47B U.S.A. 8/N 6619100

GROSS ROTOR AVG, THRUST AVG.
WEIGHT SPEED c.a. COEFFICIENT 0.A. T,
1B. R.P.M. IN. C ‘t
30210 208.2 330.7 (MID) O.MLW-_SS =124l
NOTES1

l. FLIGHT FLOWN AT Hp = 13645 FEET.
2. NAMPI' TEST POINTS ORTAINED FROM
TEST FUEL FLOW DATA,

MAXIMUM POWER
0499 NAMPPy = 0.08
LINE BASED ON LYCOMING 0407
MODEL SPECIFICATIONS ™~
]\ 0.06
MAX TMUM 0.05
CONTINUOYS
POWER 0.0l
e / 0,03
RECOMMENDED
CRUISE 0.02
0.01
0

LINE OBTAINID
FROM FICGURES 39
THROUGH 41

PCUND FUEL

=

NAUTICAL ATR HIIES PIR

20

Lo 60 80 100 120 140 160

TRUE AIRSI'VED = KNOTS
"




PIGURE NO. 39
REFERRED LEVEL FLIGHT PERFORMANCE

CH-47B U.S,.A. 8/N 66-19100

N//@ a 240 R.P.M,

e

6400
NOTE: POINTS ODPTAINED FROM FAIRED CURVES OF FIGURES 16, 18 AND 20.
8000 .
5600
5200
] 5
A 4800
:
5 4400 .. ,//
A
2 \:,o* /
E r% 3 /
& 4000 «\’,/’
= /
2 -
& “ &
B 3600 4\,“0/
@ ol s
192
~ o
3200 . N
o
7
2800
2400
24000 28000 32000 36000 40000 44000 48000

REFERRED GROSS WEIGHT, G.W./8 - POUND
15
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REFERRED SHAFT HORSEPOWER,

5600

N7 1)1 1 R

4800

4400

4000

3600

3200

2800

2400 /})

4
A
2000

DSt

FIGURE §O. 40
REFERRED LEVEL FLIGHT PERFORMANCE
CH-47B U.5.A. S/N 66-19100

N/¥YG = 240 R.P.M. .

KOTEs POINTS OBTAINED FROM FAIRED CURVES OF FIQURES 16, 18 AND 20,

g
%2 <2
o

;%:;9

D T e S O TN

1600
24000

28000 32000 . 36000 40000 44000 48000 52000

REFERRED GROSS WEIGHT, G.W./& - POUND
' 18

; Mﬁﬁﬁﬁﬁi‘iﬁiﬁ..ﬂ.ﬂﬁﬂﬁhHﬁﬂ“ﬂ“ﬂ“ﬁ




FIGURE NO. 41
REFERRED LEVEL FLIGHT PERFORMANCE
CH-47B U.S.A. S/N 66-19100

N//8 = 240 R.P.M.

5600 ,
NOTE+ POINTS OBTAINED FROM FAIRED CURVES OF FIGURES 16, 18 AND 20. l
.szm T 1&i< L.Lr! -
4800
4400
#
2 4000
3
&
]
:f\-
A 3600
2
2
3
2
w3200
fee]
[A¥]
:
g
2800
!
2400 |
2000
1600 -
24000 28000 © 32000 36000 40000 44000 48000 52000 '

REFERRED GROSS WEIGHT, G.W./& - POUND
n
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REFERRED SHAFT HORSEPOWER

5800

6200

5400

5000

4600

4200

3800

3400

3000

2600

FIGURE NO, 42
REFERRED LEVEL FLIGHT PERFORMANCE
CH-47B U.S.A. S/N 66-19100

N/VE = 235 R.P.M.

NOTEs+ POINTS OBTAINED FROM FAIRED CURVES OF PICURES 22, 32, 34,
36 AND 37.

2200
24000

28000

32000 36000 40000 44000 48000

REFERRED GROSS WEIGHT, G.W./8 - POUND
' /)

52000




REFERRED SHAFT HORSEPOWER,

B D

SH
8

Vv/v0 = 90-120 KTS

4400 ¢

4000

3600

3200

2800

2400

2000

1600

1200

vV, V6 = 80 KTS

4800y

4400

4000

3600

3200

2800

2400 §)

2000

1600

FIGURE NO. 43

- o a s Ba 8 8

REFERRED LEVEL FLIGHT PERFORMANCE
CH-47B U.S.A. S/N 66-18100

N/V® = 235 R.P.M.

NOTE: POINTS OBTAINED FROM FAIRED CURVES OB

oo PIOURES 22,32, 3%, 36 AND-37. - oo

1200
24000

28000 32000 36000 40000 44000

REFERRED GROSS WEIGHT, G.W./& - POUND
19

48000

MM‘ ; |
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T e e g

NOTE:s POINTS OBTAINED FPROM PAIRED CURVES G
PIDURRA 22 310, 34 36 AND 37

4800

Snaas Ay searn E- L L (- +% En Oawu\u i
CH-478B U.S.A. S/N 66-19100
N/Y/D = 235 R.P.M.
5200

4400

4000

a5} l\D
R
9

3600

9

SH

w0

3200

2800

REFERRED SHAFT HORSEPOWER,

2400

2000

1600

1200
24000 28000 32000 36000 40000 44000 48000 52000

REFERRED GROSS WEIGHT, G.W./8 - POUND
80
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FIGURE NO. 45
REFERRED LEVEL FLIGHT PERFORMANCE
CH-47B U.S.A. S/N 66-19100

N/VO = 230 R.P.M.
i 6200

ss00]  NOTEr POINTS CBTAINED FROM PAIRKD CURVES OF FIOURES 17,.19, 21, |
B0l RO R e et g e W TSRS AT, e,

“rmm““,rmw ,

3400

5000

o
S

=S 4600

A

WER, |

4200

3800

REFERRED SHAFT RORSEF

3400

3000

2600

: 2200
24000 28000 32000 36000 40000 44000 48000 52000

REFERRED GROSS WEICHT, G.W./§ - POUND
81 {
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REFERRED SHAFT HORSEPONER, ~fer

S

4400

a o

v//2 = 90-120 KTS

4000

3600

3200

2800

2400

2000

1600

1200

\/v6 = 80 KTS

4800
4400
4000
3600
3200

2800

2400
2000

1600

1200

NOTEs

IFORMANCE
1

.A. S5/N 66-19100

N/YT = 230 R.P.M.

POINTS OBTAINED FROM FAIRED OURVES OF
yrounss. 17, 19,. 21, 31 AND 23 THROUGH.28, .. ...

[ S

24000

28000

32000 36000 40000 44000

REFERRED GROSS WEIGHT, G.W./§ - POUND
82

48000
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REFERRED SHAFT HORSEPOWER,

FIGURE No. 47
REFHRRED LEVRL. FLIGHT PERFORMANCE

CH-47B U.S.A. 8/N 66-19100

N/VD = 230 R.P.M.
5200

NOTE: POINTS OBTAINED FROM FAIRED CURVES OF PIOURES 17, 19, 21,
31 AND 23 THRQUGCH 29.

4400

4000

3600

3200

2800

2400

2000

1600

1200
24000 28000 32000 36000 40000 44000 48000 52000

REFERRED GROSS WEIGHT, G.W./8 - POUND
83
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MURSEr uni X .

KEFERRED Shak.

6200

5800

5400

5000

4600

4200

3800

3400

3000

4600

FIGURE NO. 48
REFHRRED LEVEL FLIGHT PERFORMANCE

CH-47B U.S.A.  S/N 66-19100

N/VO = 225 R.P.M.

NOTEs JEODﬂ'S OBTAINKD PROM FAIRED CURVES OF FIOURES 16, 18, 20
4 VD 50. !

2200
24000

28000 32000 36000 40000 44000 48000 52000
REFERRED GROSS WiilGHl, G.W,/8§ - POUND

84
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\EFERRED ShatT HORSCPORER,

90-120 KTS

v/ e

4600 4 .

4200

3800

3400

3000

2600

2200

1800

1400

80 KTS

v/

AB0Gy. ..

4400

4000

3600

3200

2800

2400

2000

1600

FIGURE NO. 49
REFERRED LEVEL FLIGHT PERFORMANCE
CH-47B U.S.A. S/N 66-19100

N/VD = 225 R.P.M,

NOTEy POINTS OJTAINED FROM FAIRKD CURVE OF

FIGURES 16, 18, 20 AND 30,

1200
24000

28000 32000 36000 40000 44000
REFFERRED GROSS WEIGHT, C.W./§ - POUND

85

48000
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REFERRED SHAFT HORSEPOWER

@
«

5200

4400

4000

3600

3200

2800

2400

2000

1600

NOTR:

FICURE No, 50
REFERRED LEVEL FLIGHI PERFORMANCE
]

CH-47B U.S.A, /N 66-19100

pr4

n-

N/vVG = 225 R.P.M,

POINTS ORTAINRD FROM FATRED CURVES OF FIGURES 16, 18, 20 AND 30.

1200
24000

28000

32000 36000 40000 44000 48000 52000

REFERRED GROSS WEIGHT, G.W./8 - POUND
86
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FIGURE NO. 51
HANGE SUMMARY
CH=4TB U.S.A., S/N 66-19100
SEA LEVEL STANDARD DAY
ROTOR SPEED = 230 R.P,M,

NOTES
1. LASED ON FIGURES: 234, 243 AND 45 THROQUGH 47,
2, MISSION PROFILE: CRUISE ATRSFEED AT 0,99 NAHFFy,y,
2 MINUTE WATA UP AT NORMAL RATED POWER, INBQUND ﬁJA.D

w3 OUIBOUND “LOAD; RETURN-WITH- 108 INTPIAL- PURE REMAINING ;- oo oo

3., TAKE OFF OROS3 WFTGHT CONSISTS OF EMPTY WEIGHT, FIXED
USEFUL LOAD, INITIAL FUEL, AND OUTHEOUND LOAD.

146000 E L FULL FUEL = L036.5 1B,
=~
E % = 20000 LB,
‘ .

1,2000 B — T \

- 16000 1.B.
38000

| 12000 LB,
14,000

] 8000 1B.
30000

P 1,000 1B,
26000 '

/ 0 LB-
22000 \

e OUTBOUND LOAD
18000

0 20 L0 60 80 100 120 140

RADTIUS OF ACTION « NAUTICAL MILES
87
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PIGURE NO. 52
LEVEL FLIGHT RANGE SUMMARY
CH«4TB U.S.A. S/N 66=19100

SEA LEVEL

STANDARD DAY

NOTE: LINES OBTAINED FROM FIGURES 233, 242 AND 48 THROUGH 50,

MAXIMUM
l"/_ GROSS

1 WEIGHT

20000

24000 28000 32000 36000 Lo000  LLOOO

GROSS WEITGHT « POUNDS
88
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CRUISE
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FIOURE NO. 53
LEVEL FLIGHT RANGE SUMMARY

CHel7B U.8.A, S/N 66219100

SEA LEVEL
STANDARD DAY
ROTOR SPFED = 230 R.P.M.

\

NOTES$

1. LINES ORTATNED FROM FIGURKS 234, 243, AND 45°1HRQUGH 47
2. DASHED LINE OBTAINED FROM

FLIGHT ENVELOPE,

MAXIMUM
CGROSS
WEIGHT

100
20000

2Looo

28000 32000 36000

GROSS WEIGHT - POUNDS
89

110000

LLooo
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SPECIFIC RANGE AT RECCHMENDED

0,09

= NAMPP
[«
.
Q
co

CRUISE SPEED
o 2
& 2

0,05
180

160

-
N
o

RECOMMENDED CRUISE SPEED AT 0.99
MAX. NAMPP = KBOTS

FIGURE NO. 54
LEVEL FLIGHT RANGE SUMMARY
CHeLi7B U.S.A., S/N 66-19100

5000 FEET
STANDARD DAY
ROTOR SPEED = 225 R.P.M.

NOTES
1. LINES OBTAINED FROM FIGUES 233,242 AND48TIRQUH 50.
2+ DASHED LINE OBTAINED FROM

FLIOHT ENVELOPE.

MAXIMUM

N GROSS
WEIQHT

100
20000

21,000

28000 32000 36000 Loooo - LLOOO

GROSS WEIGHT = I’OUNDS
90
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0.05

180

160
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FIGURE NO, 55

LEVEL FLIGHT RANGE SUMMARY
CHeL7B U.8.A. S/N 66=19100

5000 FEET

STANDARD DAY
ROTOR SPEED = 230 R.P.M.

NOTES:

1.
24

LINES CBTAINED FROM FIGURES 234,243 AND 45 THROUGH 47,
DASHED LINE OBTAINED FROM
FLIGHT ENVELOPE.

55
g

e ———
\
\\
\ MAXTMUM
\ GROSS
\ WETOHT
24000 28000 32000 36000  L00OO  Lhooo

(YROS8 WEIGHT -~ POUNDS

9
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FIGURE NO. 56

LR caksnd
LEVEL PLICHT RANCE SUMMARY

CH=47B U.8.A. 8/ 66«19100

10000 FEET
STANDARD DAY
ROTOR SPEFD = 225 ReP.Me

NOTES 1
1. LINES OHTAINED FROM FIGURES 233,242 AD 48 THROUGH 0.
2. DASHED LINE OBTAINED FROM

FLIGHT ENVELOPE,.

\ MAXIMUM
GROSS
WEIGHT

60
20000

2,000 28000 32000 36000 40000  LLOOO

GROSS WEIGHT = POUNDS
' 92




FIGURE 10w 57
LEVEL FLIGHT RANGE SUMMARY

10000 FEET
STANDARD DAY
ROTOR SPELD = 230 RP.M,

NOTES:

1. LUNES CHPATHED FROM FTGURES 234, 243 AND 45 THIOUGHAZ
0,05 2. DASHED LTNE OBTAYNED FROM

FLIGHT ENVITOPE.

Lo

5z

120 \ :
3

=
o
o

Cnuisk STEED A% Ueds

\ MAXIMUM
CGROSS
80 WEIGHT

MiY, NAMPP - KNOTS

RE GOMMENDEL

60
- 20000 24000 28000 32000 36000 Looco 11000

GROSS WRETGHT - POUNDS
" 93
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REFERRED SHAFT HORSEPOWER, -Eﬁgi_

FIGURE NO. 58
IENCY IN LEVEL FLIGHT
S.A. 8/N 66-19100

V/V/G = 40 KTS

NOTE: OURVES DERIVED FROM FPIOURES 39 THROUGH 50, /

s & = 45000 LB,

ADVANCING TIP MACH NO.
94

5200 ,
0
4800
4400
= 40000 LB.
4000
3600 S~ & . 5000 s
/
/
—
/
— e G.W, }
P 30000 LB, |
- i
—
2800 P '
. S L 25000 L.
2400 - .
" i
e — :
i ;
1600
220 224 228 232 2306 240 244
REFERRED ROTOR SPEED, N/vO - R.P.M.
i) 3 ] | | ] |
0.69 0.70 0.71 0.72  0.73 0.74  0.75

[ VP
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SHP
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REFERRED SHAFT HORSEPOWER,

.-

FIGURE NO. 59
ROTOR EFFICIENCY IN LEVEL FLIGHT
CH-47B U.S.A. §S/N 66-19100

V/VE = 50 KTS

5200 NOTEs CURVES DUERIVED FROM PIGURES 39 THROUGH S50.
4800
2 45000 LB.
4400 \\\
4000 \\\‘\
G.W,
,/’/ T = 40000 1B,
3600 ~
/
*~\._‘____________p‘,_,,——*”'/’ G W,
/ < = 35000 LRB.
3200 -~
P
-
2800 -—______________,——__’,,‘a—""‘ ””_ Qéﬂ: = 30000 LB.
//
/
2400 /
G.W,
——~ = = 25000 LB.
- -
-
—
2000 . —
1600
220 224 228 232 236 240 244
REFERRED ROTOR SPEED,N/V® - R,P.M.
{ ] | 1 L 1 L
0.70 0.71 0.72 0.73 0.74 0.75 0. 76

ALVANCING TIP MACH NO.
85
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FIGURE NO. 60
ROTOR EFFICIENCY IN LEVEL FLIGHT
CH-47B U.S.A. S/N 66-18100

V/V8 = 60 KIS

NOTEs CURVES DERIVED YROM FIGURES 39 THROUGH =0,

48040
j
1400
Eéfﬁ 245000 LB,
4000
AN
\
= G.W
3600 _ - 2R = 40000 LB,
" /
/
/
3200 \\--_____.-—-// - QS_‘L = 35000 LB.
/
rd
2890 Pt .
G.W,
X 2 30000 1B.
“/ / :
e
//
2400 —
-\___'—_/— G.V, : ;
=" 78 = 25000 LB. j
2000 - — 1 !
1600
1200
220 224 228 232 236 24¢ 244

REFERREL ROTOR SPEED, N/v@ - R.P.M.
1 [ | i 1 1

0.72 0.73 0.74 0.75 0.76 0.77
ADVANCING TIP MACH NO.
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REFERRCL SHAF L huroirun

41800

4400

4000

3600

3200

2800

2400

2000

FIGURE NO. 61
ROTOR EFFICIENCY IN LEVEL FLIGHT
Cl-47B U.S.A.  S/N 66-19100

v/v8 = 70 KTS

NOTRy QURVES DERIVED FROM FIOQURES 39 THROUGH 50.

T ) .
”’//’,,a» 9%5: = 45000 LB.
- - /
e— N /
- 935: = 40000 LB.
—
/
\-__—-—/ —
G.W.
_— &% < 35000 LB,
—_ -
—
G.W,
. == = 30000 LB.
/
- /
\——/ -’
G. W,
- S o 25000 LB,
/ 6
—
e -
"
_-_“‘_-——-/
220 224 228 232 236 240 244
REFERRED ROTOR SPEED, N//D - R.P.M.
o | | L 1 1 | ; !
0.73 0.74 0.75 0.76 0.77 0.78 0.79

ADVANCING TLP MACH NO.
97
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REFERRED SHAFT HORSEPOWER,

4800

4400

4000

3600

3200

2800

2400

2000

1600

FIGURE NO. 62

ROTOR EFFICIENCY IN LEVEL PLIGHT
CH-47B U.S.A. S/N 66-19100

V//0 =80 KIS

NOTEs COURVES DERIVED FROM FIGURES 39 THROUGH 50,
&X & 45000 L8,
"\~‘~_\ —
_— & . 40000 La.
- -~
v//
_— & . 35000 18
—
— l
—_—_—’/ G.W.
&2 2 30000 1B, -
//
___-_—__—//
G.W. .
- — - " 25000 LB. Z
e
sl -
——— e -_
220 224 228 232 236 240 244

REFERRED ROTOR SPEED, N//@ - R.P.M.
i i 1 1 1 1

0.75 0.76 0.77 0.78 0.79 0.80
ADVANCING TIP MACH NO.
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REFERRED SHAFT HORSEPOWER

FIGURE NO, 63

ROTOR EFFICIENCY IN LEVEL FLIGHT
CH-47B U.S.A. S/N 66-19100

V//8 = 90 KTS

4800, NOTE: CURVES DERIVED FROM PIQURES 39 THROUGH 50 .
4400
4000
Qéﬂ: = 45000 LB,
~
\
\..-—-_
G.W
_~ %5 = 40000 LB.
3200 .
-
2800 o Qéﬂ: = 35000 LB.
—_— GoW
2400 — 2 30000 LB,
//—-——'// 6
G.W.
== = 25000 LB.
2000 e T =
_4-'"——.‘
1600
1200
220 224 228 232 236 240 244

REFERRED ROTOR SPEED, N//& - R.P.M,

1 i 1 L 1 1

0.76

0.77 0.78 0.79 0.80 0.81 0.82
ADVANCING TIP MACH NO.
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REFERRED SHAFT HORSEPOK

4800

4000

2 3600

3200

2800

2400

2000

1600

1200

FIGURE NO. 64

ROTOR EFFICIENCY IN LEVEL FLIGHT

CH-47B U.S5.A.

V//G = 100 KTS

S/N 66-19100

NOTEs GURVES DERIVED FROM FIGURES 39 THROUGH 50,
&8 o 45000 L,
— G.W
_— &* . 40000 Ls.
— 6
—
//
— G.W,
— S ¥ . 35000 1B
/ 6 .
/
G‘w‘
e~ S 2 30000 L8,
"-/-
R Qéﬂ: = 25000 LB,
JE -—-—"'-——-.
220 224 228 232 236 240 244
REFERRED ROTOR SPEED, N/vG - R.P.M.
{ ] ] ] L [\
0.78  0.79  0.80 0.8l 0.82 0,83

ADVANCING ITP MACH NO.
100

. .....,...mxh&wﬁm

[




s -v——mwqu

FIGURE NO. 65
ROTOR EFFICIENCY IN LEVEL FLIGHT
CH-47B U.S.A. S/N 66-19100

V/VD = 110 KTS

5200 'NOTEs CURVES DERIVED TROM FIGURES 22 THROUGH °C.

I .....An,mlnlmﬂmmi

.
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]
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o 2800 e G.W
/ . W,
e — ——— 30000 LB,
Y —
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_ e = = 25000 LB,
o e
2000
L1600
220 224 228 232 236 240 244
REFERRED ROTOR SPEED, N//a - R.P.M,
1 | ) L 1 L |
0.79 0,80 0.81 0.82 0.83 0.84 0.85

ADVANCING TIP MACH NO,
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REFERRED SHAFT HORSEPOWER, SHE

FIGURE NO. 66
ROTOR EFFICLENCY IN LEVEL FLIGHT
CH-47B U.S.A. S/N 66-19100

V/Y0 = 120 KIS

5 o

200 NOTE: OURVES DERIVED FROM FIGURES 39 THROUGH 50,
4800
4400
SE: . 45000 LB.
4000 \ ‘
\ /
SN e : G.W,
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//
— &% 255000 1B,
/_
3200 __”,_,.»——"”' —
____/ AN
e " " -(—‘-é—w— = 30000 LB.
——— &2 . 25000 LB,
o
Jp—
2400 e
2000
1600
220 224 228 232 236 240 244
REFERRED ROTOR SPEED, N/v& - R.P.M.
i ] | | L ] |
d.80 0.81 0.82 0.83 0.84 0.85 0.8%

ADVANCING TIP MACH NO.
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FIGURE NO. 67
ROTOR EFFICIENCY IN LEVEL FLIGHT
CH-47B U.S.A. S/N 66-19100

V//@ = 130 KTS

s600,  NOTEL CURVES DERIVED FROM FIGURES 39 THROUGH 50.

L
f
E 5200
4800
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gt.: 4400 . \\
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& 3200 o —
__..__—-._—_‘_/ anl
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———_-'—‘-’-—-‘——.
f 2400
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220 224 228 232 236 240 244

REFERRED ROTOR SPEED, N/vG - R.P.M,

l i ! L 1 ) 1

0.82 0.8% 0.84 0.85 0.86 0.87 0.88
ADVANCING TIP MACH NO.
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REFERRED SHAFT rURSEPCH

FIGURE NQO. 68
ROTOR EFFICIENCY IN LEVEL FLIGHT
CH-47B U.§.A. S/N 66-19100

v/vB = 140 KIS

6000 NOTE: CURVES DERIVED FROM FIGURES 39 THROUGH 50,
: . . L
5600
gé!b « 45000 1.B.
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ADVANCING ‘TIP MACH NO.
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REFERRED SHAFT HORSEPOWEK

o
FIGURE NO. 69
ROTOR EFFICIENCY IN LEVEL FLIGHT
CH-478 U.8.A. S/N 66-19100

V/¥Q = 150 KIS

-

6800 NOTE: CURVES DERIVED FROM PIGURES 35 THROUGH 50,
6400
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0.85 0.86 0.87 0.88 0.89 0.90 0.91
ADVANCING TIP MACH NO.
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PRESSURE ALTITUDE - FEET

PIGURE NO. 70
CLIMB PERFORMANCE
CH-47B U.S.A, 3/N 66-19100
SINGLE ENGINZ
STANDARD DAY

MILITARY RATED POWER C.G. LOCATION = NID
TAKEOFF GROSS WEIGHT = 30310 LB. ROTOR SPEED = 225 R.P.M,

8000 - SINGLE ENGINE SERVICE CEILING AT
PREDICTED FROM LEVEL FLIGHT DATA
7000 RATE OF CLIMB SHAFT HORSEPOWER
6000
(-
A
5000 : ———TIME TO CLIMB
. FUEL FLOW
4000 o
o}
cfhi
3000 o
(o}
AO
2000
A
1000
©
o
0 A
0 200 400 600 0 1000 2000 3000
RATE OF CLIMB - F.P.M, SHAFT HORSEPOWER
0 10 20 30 1200 1400 1600 1800

TIME TO CLIMB - MIN. FUEL FLOW - LB./HR.
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FIGURE %O, 71

OLYMB PERFORMANOE (0ONOLUDED)

OH=-4TB U,8.A. 8/N 6619100

GROSS WEIGHT

PUEL USED

NeAoMe T

pop KpP P 8> D @ o

a

7000

5000

Looo

3000

2000

1000

29400 29800 30200
GROSS WEIGHT - LBS.

0

30600 Lo %0 60 70 80 90 100

ATRSPEED = KTS.

] 200 Loo
FUEL USED - LBS,

600 © 1 20 30 Lo 50
NAUTICAL AIR MILES TRAVELED
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FTOURE WO, 72
CLIMB PERFORMANCE
CHe47B U.S.Ae  8/N 66-19100

_ . SINGLE FNOINE

i STANDARY DAY

o WILITAKY RATED POWER Co0, LOCATION = MID,
. TAXSOFT GROSS WRIOHY = 27600 1R. ROTOR SPEED = 230 R.PeMe

g

) SINGLE ENGINE SERVICE CEILTNG AT 27195 LB.

: PREDICTED FROM LEVEL FLIGHT DATA
e 10000

8000 RATE OF CLIMB SHAFT HORSEPOWER

TIME T0 OLIMB
1 FUEL FLOW
2000!

C. o 3 30
S 0 Koo go0 1200 0 1000 2000 3000
e RATE OF CLIMB = F.P.M, SHAFT HORSEPOWER

T3 k6 0 10 1z ik 1o oo M0 10
PINE T0 CLIMB = MIN. PUEL FLOW = 1B./HR.
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CLIM? PERFORMANGE (@ONCLUDED)
CHa=47B U.S4Ae 8/N 66-=19100

12000
10000
VIRUE
-GROSS WEIGHT
8000 E
Vop—— .
FUKL USED 6qap-: E
NoAeM, To—m- hm' E i
{
2000 -
0
20800 27200 27600 28000 50 40 70 80 90 100
GROSS WEIGHT - LB, AIRSPEED - KTS.
O 100 200 300 k0o 500 600 6 S 10 18 20 25
FUEL USED - 1B. NAUTICAL AIR MILES TRAVELED
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FIGURE NO. 74
CLIMB PERFORMANCE
CH-L7B U,8.A, 3/N 66-1910Q
DUAL ENGINE,
STANDARD DAY

NORMAL RATED POWER C.0« LOCATICN = MID.
TAKEOFF URUSS WEIGHT = 33500 LB.RCTOR SPEED = 230 R.P.M.

2 4 6
TIME TO CLIMB - MIN, FUEL FLOW - LB./HR.

1o

e
RATE OF CLIMB SHAFT HORSEPOWER
14000
TIME TO CLIMB
12000
FUEL FLOW
10000
E o
2
™
5 6ooo
‘ g 1000
2000 A
A
\
0 N
0 1000 2000 3000 0 2000 4,000 6000
RATE OF CLIMB « F.P.M. SHAFT HORSEPOWER
8 10 12 1600 2000 2L00 2800

AM T T ——— imm




|

FIGURE NO. 75
CLIMB PERFORMANCE (CONCLUDED)
CH-LTB U.83.,A, 3/N 66-191.00

‘...___.._._.
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' 2000 |
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PRESSURE ALTITUDE - FERT

FIOURE NO

et st @

76

CLIMB PERFORMANCE
CH-47B U,S.A. §/N 6619100

DUAL ENGINE
STANDARD DAY

NORMAL RATED POWER
TAKEORR QROSS WRIGHT = 33414 18,

TIME TO CLIMB = MIN,

m

C.Q, LOCATION = MID
ROTOR SPEED = 226 R P.M,°

FUEL PLOW = IB,/HR,

14000 T-MTE OF CLIMB SHAFT HORSEPOWER
12000
TIME TO CLIMB
10000
FUEL FLOW
8000
6000
hooo A
0]
2000
A
/ \ \l
0 \ i
0 1000 2000 3000 0 2000 k000 6000
RATE OF CLIMB - F,P.M, SHAFT HORSEPOWER
0O 2 L4 6 B8 10 X 2000 2400 2800 3200
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0 100 200 300 LOO 500
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FIGURE NO.

DRPODMANCR ( OANCTIINDNY)
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g sy
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CH=4TB U.S.A, 8/N 66-19100

FUEL USED
I——

77
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NAUTICAL AIR MILES TRAVELED

13

14000

12000

g

BRESSURE ALTITUDE - FEET

2000
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PRESSURE
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rmua:' X0, 78

'\nr\u nnnnnnn

CLIMD TEIRFORMANGE
CH=UT7B U.5.A. 83/M 56-19100
DUAL ENGINE
10000 STANDARD DAY
NORMAL RATED POWER C.0. LOCATION = MID.
. TAKEOFF QROSS WEIGHT = LOLSO LB. ROTOR SPEED = 230 R.P.M.
9000 RATB Qp CLIMB y SHAFT ﬂonsayoww

7000

5000

4000

3000

1000

0 1000 2000
RATE OF CLIMB - F.P.M,

3000 0 2000 4000 6000

SHAFT HORSEPOWER

0 4 8
TIME TO CLIMB =~ MIN,

12 1600 2000 2400 2600
FUEL FLOW = L3./MR.
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FIOURE %0, 79
CLIMB PERFORMANGE (CONCLUDED)
CH-U’B Uns.Aa S/N 66"19100
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39600
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FIQURE NO, 80

CLIMB PEHFURMANCE

CH~47B U.8.A. 3/M 66-19100

DUAL ENGINE
STANDARD DAY

NORMAL RATRED POWER
TAKBOFF GROSS WELUAT = 27275 LB,

16000

C.te LOCATION = MLD
ROTOR SPEED = 225 R.P.M.

14000
12000 A\G—RATE OF CLIMB
10000
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8000
6000
L4000
2000
oo
0 y
Y 1000 2000 3000 0 2000 LO0o 6000
RATE OF CLIMB - F.P.M. SHAFT HORSEPOWER
0 2 L 6 8 10 12 2000 2400 2800 3200

, TIME TO CLIMB - MIN.
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" PLGURE 0. 81

CLIMS PERFOKMANCE (CONCLUDED)
CH~47B U.5.A. S/N 66~19100
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FIGURE NO. 83
WEIGHT CORRHCTION FOR CLIMBS

CH-47B USA  5/N 66-19100
AVG. AVG.,
DENSITY ROTOR
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FIGURE NO, 86

TAKEOFF PERFORMANCE

CB-47B U.S.A. S/® 66-19100

BOTOR SPEED = 230 R.P.M.

LEVEL ACCELFRATION.

FROM A 10 FOOT HOVER.

THROBGH 91 .-

2. DATA OBTAINED DURING

NOTES:

g & 2 & & ¢

r~

LTZL = TIOVICHO 1004 Q0T ¥ ¥MVATIO O CRIn®I HONVISIU
o

TRUE CLIMBOUT AIRSPFED - KNOTS ——




DISTANCE REQUIRED TO CLEAR A 100 FOOT OBSTACLE - FEET

2200

2100

1900
1800
1700
1600
1500
400
1300
1200
1100
1000

900

800

700

600

- 500"

TRUE CLIMBOUT AIRSPEED = KNOTS =

FIUMBE XO. 87
TAKEOPY FERAORMANCE
CHaTB  U.8.A. §/N A6e15100
ROTOR SPERED » 230 R.P. M,

NOTES:
1, DERIVED FROM PIGURES B8
~ THROWGE 91.
2. DATA ORTAINED DURING
LEVEL ACCELERATION
FROM A 10 FOOT HOVER,
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PP

2400

¥LIT

2200

& UG FOOT OBSTACIE -

Ciran

1800

160C

-~
£

TisTanNCe

1400

i

CIGHE wme, %
TaReuFF L s r fonan
S=b 7B U7 ;619100

AVO. AVG. AV, AVe, AVG, AVO.
GROSS OAT RJTOR Te3e ACp z:‘(:,,/c.r
WEIQHT SPERD <
L.B. 0 RePoM. IN. palig xlob

38000 P Y30 330e3 ) o2

DATA OBTATHED DURTNG LEVEL

ACCELERATION FROM A 10 FOOT

HOVER.

DUAL ENGINE.

MAXTMM POH¥R.

%o

10 30 10 50 60 70 8o

TRUE CLIMBOUT ATRSFEFD = KNOTS
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DISTANCE REQUIRED TC CLEAR A 100 FOOT OBSTACIE - FEET

TGP - W

TAKEQFY TEUMIMANTY

CHeiTB  U.S.A.  £N 46=1%100

AVO, AVO, AVG. AVO. AT, AVO, AYO,
GROSS PRESSURE QAT ROTOR S0, ACy Acp/c,
WEIGHT ALTITUDR SPEED v ' .
m. FT- “C ROP.H. IN. 110’ w
35300 9560 13.6 230 S 332 0.7 10
NOTESt
1. DATA OBTAINED DURING LEVEL
ACCELERATION FROM A 10 FOOT
HOVER,
2. DUAL ENGTNE.
3, MAXIMUM POWER.
2000
1800 f
1600 i }
!
1,00 ~ '
1200
1000
10 20 30 Lo 50 80 70 80

TRUE CLIMBOUT AIRSPETD - KNOTS
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"0 CLEAR A& 100 FOOT OBSTACLE -~ FEET

L4

DISTANCE REQUIRED

FIOUNE ¥O. 90
TAKLOFF it HFORMANCE
CH-4TB '".3.A. S/N 66-19100

AVG, AVG, AVG, AVG. AVG, AVC. AVO.
OROSS PRESCURE QAT RUTOR CeG. ACP ACP/CT
WEICHT ALTIT''DE SPEFD

LB, FT. % ReP, M, IN. n05 ;:.o“
3100 9560 5.8 230 33¢41 3T =5

NOTES

1. DATA OBTAINED DURTNG LFVEL
ACCELERATION FROM A 10 FOOT
HOVER.

2+ [DUAL ENGINE.

3, MAXIMUM POWER.

2000

1800

1600

1400

1200

o

1000 ~ g
o 5

10 20 30 Lo 50 60 70 8o

TRUE CLIMBOUT ATRSPEED = KNOTS
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B st

DISTANCE REQUIRED TO CLEAR A 100 FOOT OBSTACLE - FEET

STl Bn it
£ AW moy -3

TAKEOFY FEAFORMANCE

CHehTR U.S.A. 8/M 66-19100

AVO, AVO, AVO. AvO, AV, AVO, AVO,
QROSS  PRESSUPE  OAT ROTOR C.0, acy AC,/Co
WEIGHT ALTITUDR SPEED

1, e % .p,N, ™, =105 =l
320%0 9560 8.2 230 330,2 9.0 Ul
NOTES:
1. DATA OBTAINED DURING LEVEL
ACCELERATION FROM A 10 FOOT
HOVER.
2. DUAL ENGINE.
3. MAXIMUM POWER.,

1800

1400

1400

1200|

1000)

800
600
/
./
Loo
10 20 30 40 50 €0 70 80

TRUE. OLIMBOUT AXRSPEED « XNOTS
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B

ACLFE - FEE

BT

A 50 FOOT

TO CLEA

[

)

L1STANC

PIGIRE w ., ¢
TAKPOFF TEHF - N Y
CHLLTR LS A, B/ mmalvicy
ROTOR 1F*D = J30 R.r, M,

NOTES: , _ ,
1. DFRIVFD FROM FIG''RFS 94
THRONGH 97,
2. DATA ORTAINED DURIMG
LEVEL ACCELERATION
FROM A 10 FOOT HOVFR.

1900 5
ACP x 10

1800 18
1700
1600
1500
1400
1300
1200
1100
1000
900
800
700

600

TRUE CLIMBOUT AIRSPEED = KNOTS ——*

1,00
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ACLE - FEET

Yy
i

DISTANCE REQUIRED TO CLEAR A 5C FOOT OBS

FISURE NO, 04
TAKEOFF PERFORMANCE
CH=L47B U.S.A. S/N 66«19100

TRUE CLIMBCUT AIRSPEED - KNOTS

130

AVG » AVG [ AVG [ AVO‘ AVG . AVO . AVG-
GROSS PRESSURE 0AT ROTOR Cla  AG, ACP/C.r
WEIGHT  ALTITUDE SPEED
1R, . 2N °n B,0.M, ™, ' :
38000 9510 «0.7 230 330.3 o1, 8x20°% ~25x20"0
1800
_ 1700
1500
1500
1400
1300
1200
1100
1000 NOTES:
1. DATA OBTAINED DURING LEVEL
900 ACCELERATION FROM A 10 FOOT
HOVER,
800 2. DUAL ENGINE.
3, MAXIMUM POWER,
700
600
500
Loo
300
10 20 30 50 60 70

80
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FIGUIE NG. 55
TAKECFF PERFORMANCE

Ava,. Ava. AVG, AVO, AVO. AVO, AVG,
GROSS PRESSURE OAT ROTOR C.0. ac, Acp/c,
WRIGHT  ALTITUDE SPEED
. = I % BT ™. ask ok
35300 9510 13.6 230 331.2 0.2 2.0
NOTES?t .
1800 1. DATA OBTAINED DURING LEVEL
ACCELERATION FROM A 10 FOOT
1700 HOVER.
2. DUAL ENGINE.
3, MAXIMUM POWER.
E 1600 8 o
, 1500 o
H w00
o
@ 1300
:8: 1200 o
K
< 1100
5 1000!
& 900
|
B ow
|
N —
§ 00
(=] ) 500
400
00
3 10 20 30 40 50 60 10 80

TRUE CLIMBOUT AIRSPEED « KNOTS
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REQUIZ=D

N

nYQMmsy
DISTANCE

; { PIQIRE ¥o, 94
o TAKEQFF PWOMN@
S cnrwn U.&A. a/n 66=192,00

Cae | Ay A, A, AW, AV, AVO.
.0BOSS - ﬂmsm ' OAT ROTOR. G0, 4G, acy/o,
WEIGHT ALTITUDS | . SeED, Ty
L, ¥ 6 RE I xob X108
g 9ne (568 238 a2l 38 58
NOTES1 ,
1800 1. DATA OBTAINED DURING LEVEL
ACCHLERATION FROM A 10 FOOT
1700 HOVER,
2. DUAL ENGINE,
1600 3. MAXIMUM POWER.
1500
1400
1300
1200]
1100
1ooq
900}
800
700
600
500
Loo
300
10 20 30 4o 50 60 70

TRUE CLIMBOUT AIRSPEED « KNOTS
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FANCE REQUIRED TC CLEAR A 50 FOOT OBSTACLE -~ FEET

DI

PIAURE NC. 47
TAKEQFF PERFORMANCE

AVG, AVG, VG, Ava, AVG. AVG,
GRCSS PRESSURE  OAT ROTOR C.C. ACp Acp,lc.r
WEIOHT ALTITUDE SPEED

1R, ™, oq B.p.M IV 05

32090 S50 8.2 230 330.2 8.9

NOTES?
1800 1. DATA OBTAINED DURING LEVEL
l ACCELERATION FROM A 10 FOOT
1700 HOVER,
2. DUAL ENGIME.
1600 3. MAXIMUM POWER.

1500
1400
1300
1200
1100
1000

900

800}

00,

500

400

10 20 30 Lo 50 60 70

TRUE CLTMBOUT AIRSPEED - KNOTS
133




LONGITUDINAL STICK FORCE ~ LBS.

FIGURE NO. 98

LONGITUDINAL STICK POSITION VS, PORCE
CH-47B U.S.A, S/N 66-19:00

NOTE: 1.
20
3l
4.

5.

14

12

12

Pull longitudinal control travel = 13,0 IN.
Test corducted on ground with APU supplying
pressure,

Shaded symbol indicates trim positien,
Maximum and minimum gradients as

per MIL-H-8501-A.

Crosshatch lines indicate

limits, - S

14
7 6 5 4 3
FND

2

1 0 1 2 3 4 S 6 7
AFT

LONGITUDINAL STICK POSITION
(INCHES FROM NEUTRAL) '
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e

LATERAL STICK PORCE ~ LBS

FIGURE NO, 99
LATERAL STICK POSITION VS. FORCE
CH-47B U.S.A. S/N 66-19100

NOTE: 1. Full lateral control travel = 8,45 IN.
2, Test conducted on ground with
APU supplying pressure.
3. Shaded symbol indicates
trim position,
4. Maximum and minimum gradients
as per MIL-H-8501-A. : . ;
5. Crosshatch lines indicate
limits,

s 4 3 2 10 1 2 3 4 S

LATERAL STICK POSITION :
(INCHES FROM NEUTR%;%
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PUSH RIGHT

PUSH LEFT
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35
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15
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25

30

DIKECTIONAL PEVAL POSLTION VS. FORCE

CH-478

AS PLER MIL-H-8501-

FIGURE NO. 100

H.S.AL B/N 66-19100

. FULL PEDAL TRAVEL=8.2 INCHES.
. TEST CONDUCTEDL ON
AP} SUBPLYING: PRESSURE .

SHADED SYMBOL INDICATES TRIM

GROUND WITH

A

- ‘/

TTT—aBREAK OUT FORCE

4 3 2 |

PEDAL POSITION

0 1 2 3 4
INCHES FROM NEUTRAL
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. DOWN

COLLECTIVE PITCH STICK FORCE ~ LBS

14

12

10

10

12

FIGURE NQ. 101
COLLECTIVE STICK POSIYION VS. FORCE

CH-47B U.S5.A.

S/N 66~19100

NOTES:

—

Full collective pitch level travel = 11.2 in.

2. Test conducted on ground with APU supplying
pressure.

Test conducted with magnetic brake released.
4, dhaded symbol indicates trim position.

w

14t

4 5 6 7 8 9 10 11 12

COLLECTIVE STICK POSITION
(INCHES FROM FU%37DOWN)




AVERAGE GROSS WEIGHT = 27000 LB.
AVERAGE C.G. = 331.0 IN. (MID)

FIGURE NO, 102
LONGITUDINAL CCNTROL RESPONSE
CH=lL7B UsS.A, S/N 66=19100
HOVER
TRIM AIRSPEED = 0.0 KCAS
AVERAGE ROTOR SPEED = 230 R.F,M,

AVERACE DENSITY ALTITUDE = 2890 rT. S.A.8., « ON

B

PTTCH ACCELERATION
- DEG. /SEC. /SEC.

MAXTMIM ANGULAR

- DEG. /SEC.

MAXTMUM PITCH RATT

30
20
10

0
10
20
30
15

10

10

20

10

~

o
o AVG. TDME TO MAX.
ACCELERATION = 0,25 SEC.
Ao
\8\\ AVC. TIME TO MAX.
\b\ RATE = 0,62 SEO,
3
ANGULAR DISPLACEMENT
\@\8\ 3.0 SEQ., AFTER
\\% CONTROL DISPLACEMENT
m
2 1 0 1 2 3
AFT FWD

LONGTTUDINAL CONTROL DISPLACEMENT
- tr.z;xgéms FROM TRIM




g

MAYIMUM ANGULAR

PITCH ACCELERATION

PTTCH ANGULAR

FIGURE HO. 103
LONGITUDINAL CONTROL RESPONSE
CH-L7B U.S.A. 8/N 66=15100
HOVER *
AVERAGE GROSS WEIGHT = 31510 LB, TRIM AIRSPEED @ Q0,0 XCAS
AVERAGRE C.0. » 310.1 {MwWD) IN. AVERAGE ROTOR SPEED = 230 R.P.M.
AVERAGE DENSITY ALTITUDE = 108L0O FP. 8.A.8, « ON

x G f . . P |

.g.lﬂ

AV3, TIME TO MAX,
ACCELFRATION = 0,57 SEC.

20
10

0
10

20 AN

30

- DEG. /SEC. /SEC.

DOWR

™

15

14

10
AVG. TIME TO MAX.

RATE = lcOh SEC,

10

20 :
B ANGULAR DISPLACEMENT
O CONTROL DISPLACEMENT-

|

10

AFT FWD
LONGITUDINAL CONTROL DISPLACEMENT
- INC%ES FROM TRIM
13
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FIGURE NO. 104 !
LONGITUDINAL CONTROL RESPONSE
CHely 7B 11, S.A. aN 66-‘19100
: HOVER
AVERAGE (ROSS WEIGHT = 37000 LB, ‘TRIM ATRSPEED = 0.0 KCAS
AVERAQE C.G. = 330.5 M. (MID) AVERAGE ROTOR SPEED = 230 R.P.M.
AVERAGE DENSITY ALTITUDE = 2400 FT. 8.A.8, « ON

&
, 20 @O\ AVG, TIME TO MAX.
o b 3 ACCELEMT:ON - 0:25 SEC.
% éé 10 o g
& g N
[Pl
'.i.1 10
r‘igz '
E 20
30
By 15
10 : '
SR AVO, TIME TO MAX.
o . g \ RATE » 0,69 SEC. !
5§
g2 Xl =
i : Y
g B
f? oS
" E 10 o
15 ° o
By 20 A
i 10 Ra. ANGULAR DISPLACEMENT
'{‘;l »Q\S-- 1.0 SEO. m ! !
i g 0 - \*\\ CONTROL DISPLACEMENT
5; g (=] \‘o\“‘ O '
I8 ' 10
I{: & ha] \\8
2 2 -
3 2 1 0 1 2 3
AFT WD

LONGITUNDINAL CONTROL DISPLACEMENT
- INCI‘,I‘%ZS FROM TRIM




PITCH ANGULAR

PITCH ACCELERATION

DISPLACRENT

FIGURE NO., 105
LONGITUDINAL CONTROL RESPONSE
CHe47B U.S.A. 8/N 66«19100
, HOVER
AVERAGE GROSS WEIOHT = 37250 LB. TRIM AIRSPEED = 0,0 KCAS
AVERAGE C.0. = 314.2 (FWD) IN, AVERAQE ROTOR SPEED = 230 R,P.M.
AVERAGE DENSITY ALTITUDE = 2900 FT«  S.AsS. = ON

20

AVG. TIME TO MAX,

1o
0

10

- DEG. /SEC. /SEC.

10
AVG, TIME TO MAX.
RATE « 0,7l SEC.

10

20
B , ANGULAR DISPLACEMENT
10 - o) 1.0 SEC. AFTER
E _ CONTROL DISPLACEMENT
o .
1]

3 2 1 0 1 2 3

LONGITUDINAL CONTROL DISPLACEMENT
- IN&I'{ES FROM TRIM




ey

MAYTMIM ANGULAR

AVERAGE GROSS WEIGHT = 37520 LB,
AVERAQGE C.G. = 336.1 (AFT) M,
AVERAGE DENSITY ALTITUDE = 2850 FT.

¥
20

10

10

PITCH ACCELERATION
- DEG. /SEC. /SEC.

20

DOWN

30

UP
L

10

MAYTMUM PITCE RATE
- DEG. /SEC.

10

20
&
10

PITCE ANGULAR
DISPLACEMENT
DEGREE
o

DOVN
3

FIGURE NO. 106
LONGITUDINAY, CONTROL RESPONSE
Ch=l47B U.8.A. 8/N 66-19100

HOVER

TRIM AIRSPEED = 0.0 KCAS
AVERAGE ROTOR SPEED = 230 R.P.M.
S-A-So - OI

o AVG. TIME TO MAX.

ACCELERATION = 0,2k SEC,

T

\&Q

AVG, TIME TO MAX.
RATE = 0,69 SEC.

ANGULAR DISPLACEMENT
1,0 SEC, AFTER
CONTROL DISPLACEMENT

i

AFT

2 1 0

1

2 3

LONGITUDINAL CONTROL DISPLACEMENT

- I}II%IES FROM TRIM




FIOURR ¥O. 107 S
LATEDAT conence peamowme =
CH-UTB U.8.4. B/¥ 66-19100
HOVER
AVERAQE OROSS WRIGHT = 27000 LB, TRIN ATRSP"ED © 0,0 KCAS
AVERAGR C.0. = 331.0 DN, (MID) AVERAGE RUP'R SPEED « 230 R.P.NM.
AVERAQR DENSITY ALTITUDE = 2890 M. S.A.8, - OM

RIGHT

40

20

MAYTMUM ANGUL-R
ROLL ACCELERATION

- DEG./%C./SEC.
o

20 ,  AVERAGE TIME TO MAX.
ACCELERATION = 0,33 SEC.
40
o
20
|

AVERAGE TIME TO MAX.
RATE = 0.6]} SEC.

- Dm./SEC.
[ ]

RIGHT = LEFT

i0

20

MAYTMIM ROLI. BATE

20

10

ROLL ANGULAR

M/m DISPLACEMENT
10 0.5 SEC. AFTER
2 1

DISPLACEMENT
DEGREE
o

CONTROL DISPLACEMENT

LEFT

20

: 0 1 2 3
LEFT RIGHT

LATERAL CONTROL DISPLACEMENT
- INcm.'-‘;saFROM TRIM
i
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FIGURE NO. 108
LATEHAL OONTRQL RESPONSE
CH-4TB U.8.A, S/ 6619100
HOVER
AVERAGE GROSS WEIGHT = 37000 1lB. TRIM AIRSPLED = 0.0 KCAB :
AVERAGE C.G. = 330.5 IM. (MID) AVERAGE ROTOR SPEED = 230 R.P.M,
AVERAGE DENSITY ALTITUDE = 2400 FT. 8.ki8. = OF

B
n 20
58
= 10
158
d E 0
33;5@ 0| |
= AVERAGE TIME TO MAX.
ACCELERATION' = 0,36 SEC.
E 30 ;
Lo
O]
20 i
g
: 10
3 ;HL 0 e AVERAGE TIME TO MAX.
9o RATE = 0,58 SEC,
¢ B 1 | 9 C
20 : G’/ e
g 20
o
By ANGULAR DISPLACEMENT
d 10 0.5 SEC. AFTER CONTRCL
%* DISPLACEMENT
A 20 -
3 2 1 0 1 2 3
LEFT RIGHT

LATERAL CONTROL DISFLACEMENT
- INCHE@4 FROM TRIM
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FIOURE MO 100

> ace wewn:

DIRECTIONAL CONTROT, RESPONSE
CHel4TB U.S.A. S/N 8619100
HOVER o
mmni onoss WEIGH? = 27000 8. TRIM ATRSPEED = 0.0 KCAS
AVERAOR 0.0« = 331,0 M. (MID) AVERAGE ROTOR SPEED = 230 R.P.M.
AVERAGE mms;'m;! ALTITUDE = 2890 PT. TehaSe = OF
R ' .4 \ . ,

AVERAGE TIME TO MAXIMUM
ACCELERATION = 0,26 SEC,

AVERAGE TIME TO MAX,
RATE = 4,56 SEC.

DR a0
“..o 09,
0 )
g . ANGULAR DISPLACEMENT
1,0 SEC. AFTER
, CONTROL DISPLACEMENT
B ool
_ 3 2 1 0 1 2 3

LEFT | - RIOHT
: DIRECTIONAL CONTROL DISPLACEMENT :
~ INCHES FROM TRIM
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. MAXDNN Y& BATE
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| rwmedo. o 10
umm Anu-ulm aﬂonm.
CHe4iTB ' U, 8.A. S/I 66-191&
. : HOVER :
AVERACE GROSS WEIGHT « 37000 L. TRIM AIRSPERD = 0,0 KCAS |

. AVERAGE .04 = 3305 INa (MID). AVERACK ROTOR SPERD & 234 n.r.m
: Avkm: DENSITY ALTITUDE = 2400 FT.  SiA.S. = ON

AVERAGE TIME T0 HAID(UH
ACCELERATION = 0.32‘ szc.;
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| N
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|

|

j

'ANGULAR DISPLA
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DIRECTIONAL CONTROL DISPLACEMENT
- INCH%‘B‘M TRIM
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FIGURE NO. 111
LONGITUDINAL GONTROL RESFUNDB

CH=LTB U.S.A, S/N 66«19100

LEVEL FT IGHT
‘VGO AW. ‘ml Am- Am- Tﬁm
GROSS DENSITY ROTOR 040, CALIBRATED
WEIOHT ALTITUDE SPEED AIRSPRED
SIM. LB. FT. R.P.M. N, KT3.,
o) 35880 10280 a30 N5 (nmz 6845
ol 3588 1280 ase 2% (s 79K
A ggg 10280 230 336,0 (AFT 91.0
B 26350 10280 230 151.3% (n 110.5

NOTES: 1. SHADED SYMBOLS DENCTE 35880 LB. 336.0 (AFT) G.0,
2, FLAGOED SYMHOLS DENOTE 26350 LBe. 331.3 (MID) C.G.

30
=] AVG. TIME TO MiX.
20 zﬁg ACCELERATION = 0,51 SEC,

10 Oy,
W]

10

- DEG./SEC. /SEC.

PriCH ACCELERATION

¥ATIMUM ANGULAR

20
30

10

0P  DOWN

0 AVQ, TTME TO MAX.
RATE = 1.17 SEC.

MAXTNOM PTTCH RATE
- DEG. /SEC.
w

10

20

WP Do

ANQULAR DISPLACEMENT

[j.m. "
1.0 SEC. AFTER

10 CONTROL D1SFLACEMBNT

PITCH ANGULAR
DISPLAGEMENT
DEGREE
o B

o
W

3 2 1 0 i
AFT W
LONGITUDINAL CONTROL DISPLACEMENT
- INC)?ES FROM TRIM
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. FIGWENO. f13 ¢ |
IUNRGITUDINAL OUW RESPONSE ;
LEVEL FLIOH? | E : (
G peTR,  nowR | oo,
: ! B oJe
WEIONT . ALTITUDN % : :
LB- ﬂ. ll.!’s)l. .

nees: - ke - - 23
L s

- - 0 3o
L E_ . g,}gg%: e % % | g :gg’;. |

371220 L8&0 230 334.0 (ar?)
NOTE: SHADED SYMBOL DENOTES 31306 IN. PWD. C.Q,

10

20

-

y 10 I

1

20

10

MO W& 230 gog;

20 AV, TDE 70 MAY, |

| ACCELERATION ® 0,58
i i
i Rl

0,

20

LONGITUDINAL CONTROL DISPLACEMEN?T
- IN?RS FROM TRIM .
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Ao, TDOS PO MARL | o |
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FIGURE KO, 1%
LONGITUDINAL CONTEOL REZPONSE
CHeLTB U.8.A. 3/N 86+19100

IEVRYL ¥LINHT
‘m. AVG. ﬁ.\"; . AVG'
GROSS DENSITY [ROFOR C.0.
WEIOHT ALTITUDE SVEED
S, LB, FT. . P M. INe
0 %7?@ l 5130 230 330.9 (MID)
@ 31560 5130 230 330,y (MiD
& ;;ggg 5130 230 330.9 (umi
' i P 5130 . 2% . 330.9 (XID)

D 37860 5130 210 230,9 (MID)
NOTE: SHADED SYMBOL DENOQTRS 2727 1R, GROSS WEJIQHT,

330

AVG, TRIM
CALIBRATED
AIRSPEED
KT8,
19.5
LUde U
111.0
130.0
138.0

20 & AVG. TIME TO MAX,

AGCELERATION = 0,18 SEC.

-
53
, g é'ﬁ 10 N
é ,
o \\
: g Yy
' | g
20
% .,
10
| g =] _ AVG, TIME 170 MAX.
' ﬁ g ‘ak RATE = 1.13 SEC.
! g e 0 .
S 3
i ; )
= 1
i ‘. ' |
‘e BB
‘ ‘é B ANOULAR DISPLACKMENT
E T : 2.0 SEC. APTER
5 oI CONTROL DISPLACEMENT
:.‘3 [ ] ° \‘““*\_\
: § 10 '
B 2 1 0 1 2 3
AFT W

LONOITUDINAL CONTROL DISFLACEMENT
~ INCHES FROM TRIM
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'zl

e e

ROLL ACCELERATION
EOBEO?

- DEG. /SEC. /SEC.

MAXTMUM ROLL BATE
- DEG. /SEC.
RIGHT LEFT

&

20

20
40

20

10

~
Q

LATRRAY. QONTROL BESDONew
CHel7B U,8.A. 8/W 66-19100
LEVEL FLIGHT
AVO. AVo, Ava, AVG, AVG, TRIM
_ GROSS DENSITY ROTOR C. 0, CALTIBRATED
WERIOH? ALTITUDB SFEED AIRSPEED
LB. FT. R.P. M, N, KTS.
37370 1850 230 336.1 mg 80.0
37370. . L8%o 230 131.7 (" 80,0
37370 4850 230 334.1 (aFT 101,0
a7310 4850 230 gg? MO} 10,0
sre © oo hsso o 23 & {Arr) 122.0
B AVERAGE TIME TO MAXIMUM
ACCELERATION = 0,68 SEC,
B
AVERAGE TIME TO MAX.
RATE = 0,77 SEC,
*# ANGULAR DISPLACEMENT
0.5 SEC. AFTER
CONTROL DISPLACEMENT
3 2 1 0 1 2 3
LEFT RIGHT

LATERAL CONTROL DISPLACEMENT
- IN%?S FROM TRIM

e st




FIGURE NO. 115
LATERAL CONTROL RESPONSE
CH =478 U.8,A. 8/N 66219100

RIGHT

MAXTMUM ANGULAR -

ROLL ACCELERATIOR
- DEG. /SEC. /SEC.

- DEG, /SEC.
RIGHT LEFT

MAXTMUM ROLL RATE
RIGHY LEFT

pobao

)

Lo

20

20

4o
60
20

10

10

20

20

10

10

LEVEL FLIGHT
AV, AVG, AVO. AvG. AVO, TRIM
OROSS DENSITY ROTOR C.0. CALIBRATED
WEIOHT ALTITUDE SPEED ATRSPEED
ml m. R. P'M. ml KTS.
37590 5220 230 33.0 (MDD 79.0
27350 5220 230 330.8 (MID 7940
2700 5220 236 331.5 Ui 101.0
27350 5220 230 330.8 Snm 113.0
27380 6220 230 . 330.8 (MID) 131.0
AVERAGE TIME TO MAXIMUM
ny ACCELERATION = 0,59 SEC.
Ja
AVERAGE TIME TO MAX,
RATE = 0,70 SEC.
m%’--//gjmm DISPLACEMENT
0.5 SEC. AFTER
CONTROL DISPLACEMENT
k) 1 1] 1 2 3
RIGHT

IATERAL CONTROL DISPLACEMENT
- INC?ES FROM TRIM
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MATIMUM ANGULAR .
YAN ACCELERATION

DEG. /SEC. /SEC.

BIGHT  LEFT

N N TR
’Smgmgﬁ_coqogggeg

MAYTMM YAW RATE

- DEG. /SEC.

"y
Q

 PIOURE WO, 116

DIRBCTIONAL CONTROL RESPONSE

LEVRL FLIONT :
AVG. AVG, AVG. AVO, AVG, TRTM
GROBS DENSITY ROTOR 0.0, CALIBRATED :
WEIOH? ALTITUDE smn AIRSPEED !
370 1;936 | 230 gi’: im? 103.9
b b R , S R RS s
o AVERAGE TIME TO MAXIMUM
ACCELERATION = 0,86 SEC.
mmnz TIMB ‘1‘0 rméxmm
RATE » 1031 SEC.
| @"//ea ANGULAR DISPLACEMENY
1.0 SEO. APTER -
CONTROL n:smcmm'x
3 2 1 0 1 ? i
LEFT RIOHT.

DIRECTIONAL CONTROL DISPLACEMENT
- INOHE%%zFROM TRIN




e

FROM NEUTRAL
RT.
[

LATERAL STICK
POSITION - INCHES

itk

LONGITUBINAL 573
- IN
FROM FULL FORWARD
~

POSITION

PIGURE NO. 117
CONTRCL POSITION IN SIDLWARD FLIGHT
CH-47B USA 8/N 66-19100

AVG AVG AVG
FROSS DENSITY AVG  ROTOR
WEIGHT ALTITUDE C.G. SPEED
SYM LB FTI IN. RPM
Q 25600 2200 331.7 (MIn) 230
Q 36020 2200 350,05 (M) 230
e o
=10
5 e
E& B e g
510
5 1 FULL DIRECTIONAL PEDAL TRAVEI = 8.2 IN,
4E8 &
g 0 B g e o -
RES T

FULL LATERAL STICK TRAVLL = 8.45 IN

fnl .
5§,~4}~—*-" o o L A - B0
30 20 10 o 10 20 30
LEFT ' RIGHT

jRUE AIRSPEED - KNOTS
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FIGURE NO. 118
CONTROL POSITLON IN SIDEWARD FLIGHT
CH-47B USA $/N 66-19100

AVG AVG AVG
GRJSS DENS1TY AVG ROTOR
WELGHT ALTITUDE C.G. SPEED

SYM LB Fr IN. RFM
QO 25600 BRIV 331.7 (MID) 230
a 30020 2400 330.5 (MID) 230

PRI *-‘ 1 o
B "% T— g 86 —8—9g g5 g8
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s B
R o a
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o 1
L
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2
" 2 FULL LATERAL STLCK TRAVEL = 8.45 IN,
. [
T3 = o2
i (o]
STE e ¢
o 5 ; 0] I ;
o t: IS . U"P‘__e______“_,‘_g————'"‘ —
Loty 9] [
.} gﬁ ] I(P
10 FULL LONGITUDINAL STICK TRAVEL = 13.0 IN.
'») 4) -J
“dd
YW e
l : 3 8
-‘J . L} > —a o, o - PR -
i g ———f—— g g
- b .
S
2
T
e S e e -
p Q g 1 20 30
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ATTITUDE

-GEGREES

DIRECTIONAL
PEDAL POSITION

-INCHES FRCM

LATERAL STICK
POSITION - INCHES

LONGITUDINAL STICK
POSITION - INCHES

FROM NEUTRAL

FROM FULL FORWARD

NEUTRAL

LT.
~

FIGURE NO. 119

CONTROL POSITION IN -B8IDEWARD FLIGHT

CH-47B USA S/N 66-19100

AVG AVG AVQ
' GROSS DENSETY AVG ROTOR
WEIGHT ALTTTUDE C.G. SPEED
SYM LB FT IN,. . RPM
o] 36020 2200 331,4 (MID) 230
B 36330 2200 336.7 gAFT; 230
A 35840 2200 - 8%14.0 (FWD) 230
" ~ W
X R
FULL DIRECTIONAL PEDAL TRAVEL = 8,2 IN.
- WL = A
e
FULL LATERAL STICK TRAVEL = 8.45 IN.
FULL LONGITUDINAL STICK TRAVEL = 13.0 IN.
B

e

TRUE ATRSPEED - KNOTS
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FIGURE NO. 120
CONTROL POSITION IN SIDEWARD FLIGHT
CH-47B USA S/N 66-19100

i

i

AVG AVG AVG
GROSS DENSITY AVG ROTOR
WETGHT ALTITUDE C.G. SPEED
SYM LB FT IN. RPM
o) 35640 2200 314.0(FWD) 230
o 30520 9500 309.9(FWD) 230
e
AE ¥ 1o
an & B a —t—Q
oV .F-:n ‘I:hq] 0 .»—"a—
€ ) ; W
310
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E 10 FULL LONGI'TUDINAL STICK TRAVEL = 13.0 IN
X
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ATTITUDE

~DEGREES

LATERAL STICK
POSITE

LONGITUBINAL STICK
POSITION - INCHES

DIRECTIONAL
NEUTRAL

ON - INGHES PEDAL POSITION
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FROM NEUTRAL

FROM FULL FORWARD
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LT

RT

LT

10
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FIGURE NO. 121

CONTROL POSITION IN REARWARD FLIGHT
CH-47B USA $/N 66-19100

AVG AVG AVG AVG
' GROSS DENSITY ROTOR
WETCHT ALTITUDE c.aG, SPEED
SYM LB, PT. IN. RPM
© 25640 2200 314,0 (FWD) 230
@ 30520 9500 309.9 (TWD) 230

e g
s 2
FULL LIRECTIONAL PEDAL TRAVEL = 8.2 IN.

SIS S

e — i S @

FULL LATBRAL STICK TRAVEL = B.48:(1IN.

ULL_LONGITUDINAL STICK TRAVEL = 13.0 IN.:

30 20 10 0 . 10 20 30

REARWARD FORY .-
TRUE AIRSPEED - KNOTS
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. FIGURE NO. 122 ' |
CONTROL POSITION EN'REARNARD FLIGHT
Gi-478 USA 5/ 66-19100
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éITCH
ATTITUDE
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T

IRECTIONAL
PEDAL PUSICION

D

LATERAL STICK
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VICURE NO, 1323
CONTROL POSITION IN REAR:ARD FLIGHT
CH-47B USA S/N 66-19100

AVG AVG AVG
GROSS DENSITY AVG ROTOR
WEIGHT ALTITUDE c.G. SPEED
ZYM LB FT IN, R.P.M.
© 36020 2200 331.4 (MID) 230
@ 36330 2200 336.7 (AFT) 230
4 35040 2200 314.0 (FWD) 230
FULL DIRECTIONAIL PEDAL TRAVEL = 8.2 IN.
) o0 2 . g—R
8 8
FULL LATERAL STICK TRAVEL = 8.45 IN,
f—— =8 & —8 g 8
A FULL LONGITUDINAL STICK TRAVEL,ﬂ 13.0 IN,
30 20 10 0 10 20 30
REARWARD " FORWARD

TRUE AIRSPEED. - KNOTS
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FIGURE NO.
TRIM CURVES IN LEVEL FLIGHT
CH-47B USA S8/N 66-191Q0

AVG,

DENSITY
ALTITUDE

Frl

6460
4650.

124

AVG,
C.G.

IN.

330,6(MID)
311.2(FWD)

AVG,
ROTOR

SPEED
R.P.M,

230
230

FULL DIRECTIONAL PEDAL TRAVEL = 8.2 IN.

FULL LATERAL STICK TRAVEL = 8.45 IN,

FULL | LONGITUDINAL STICK TRAVEL.= 13,0 1N,

DCP SPEED TRIM, FWD AND AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE
9.A.S, ON
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LONGITUDINAL STICK

POSITION ~ INCHES

DIRECTIONAL

LATERAL

STICK POSITION PEDAL POSITION PITCH ATTITUDE

FROM FULL FORWARD

~ DEGREES

~ INCHES FROM

INCHES FROM

9

NOSE
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NOSE
DOWN
=

LT
—

LT
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FIGURE NO, 128
TRIM CURVES IN LLVEL FLIGHT
CH-47B USA S/N 66-19100

AVG, AVG, AVG, AVG.
GROSS DENSLTY ¢.G. ROTOR
WEIGHT  ALTITUDE IN. SPEED

LB, FI. R.P.M.
28060 4750 347,0 (AFT) 225
28830 3910 330,0(MiD) 25

1. DCP SPEED TRIM, Ywh AND AFI'" CYCLIC SPEED
TRIM ON AUTOMATLIC SCHEDULE
2. S.A.5. ON

<\ o)
G— U

i e U T

FULL DIRECTIONAL PEDAL TRAVEL 5\8.2 IN. o

%::ﬁFzgz:%::g:;nﬁ:;;»”mawfﬁgﬂriﬁo

FULL LATERAL STICK 'TRAVEL = 8.45 IN.

g S MR- P
B - - -8

FULL LONGITUDINAL STICK TRAVEL = 13,0 IN.

a0

40 60 80 100 120 140 lov
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161

RO




gy

e L

| LATERAL
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POSITION - INCHES

DIRECTIONAL
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— INCHES FROM
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FROM FULL FORWARD

RT LT
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P LGURE NO.

174
L

TRIM CURVES IN LEVEL FLIGHT

CH-47B U.5.A,

AVG.

CROSS
WELGHT

3V, Le,
O ~ 26660
] ~25%30
O ~25010

NOTES:

boo DLCOPL SPEED TRIM, WD 8§ AF1

S/N 66-19100

AVG. AVG.
DENSITY — AVG. ROTOR
ALTITUDE  €.G. SPEED

BT IN 5.P.M.
0400  330.6(MID) 230
11520 330.9(MID)- 330
1380 331.5(MID) 230

AUTOMATLC SCHEDULE .

%P 2.9 S.%.S.Egé_
ﬁwﬁ%@&‘v_we

FULL DIRLCTIONAL PEDAL TRAVEL = 8.2 IN:

%Jgﬂ%wﬁgr"%”aﬁﬁ’%’ "

FULL LATERAL STICK TRAVEL =

G

e»h

A
o]

8,45 IN.

FULL LONGITUDINAL STICK TRAVEL = 13,0 Ih.

" CYCLLIC SPEED TRIM ON

FAY

<

<P

40 60

80

100

120
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LONGITUDINAL STICK

POSITION - INCHES

DIReCTIONAL

LATERAL

STICK POSITION PEDAL PCSITION P17CH ATTITULDE

~ INCHES FROM

- DEGREES

- INCHES FROM

FROM FULL FORWARD

NOSE NOSE

NEUTRAL

NEUTRAL

FIGURE Nu, 127
TRIM CURVES IN LTLVEL FLICHT

‘b
CH-47B U.S.A.  S/N 66-19100

AVG, AVL. AVG,
LRSS DENSETY  AVG, ROTOR
WEIGHT ALTITULE C.G. SPELD
SYM, L. BT IN. R.P.M.
0 =~x1a00 1850 330.5(MID) 230

0 ~31780 10010 330.8(MID) 230

NOTES: .
1. DoCPL SPRED TRIM, FWD & AFT CYCLIC SPEED TRIM
AUTOMATIC SCHEDULE .

10 _
& 2.0 S A5 ON
3 . O — g * O
1o
§zu
i FULL DLRECTIONAL PEDAL TRAVEL = 8.2 IN,
o = Py (O] J\\.'
)t 7 ~
) (o By ‘E}"4§r Rt 19— 2]
T
51
- FULL LATERAL STICK TRAVEL = 8.45 IN.
[~ 4
1 i e B
[0 B & \ W w ~ ~
= 0
o |
E 9 FULL LONGITUDINAL STICK TRAVEL = 13.0 IN.
81
7
° T g -
e, _ _ n® © ) ©
5 [ —— B *M“-LL~—43— Q@ —]
o
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™20 40 60 80 100 120 140 160
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FROM FULL FORKARD

POSIT

FIGURE NO. 128
TkIM CURVES IN LLVEL FLIGHT
UH-47B USA S/N 66-19100

SYM AVG. AVG. AVG. AVG,
GROSS DENSTTY €.G. ROTOR
WEIGHT  ALTITUDE IN, SPHED
LB. FT. R.P.N.
(o} 38540 5620 330, 1 (ML) 230
Q 38960 2010 331, 2(MID) 230
O 7170 650 330.0(MID) ~ © 230°

L. DCP SPEED TRIM, I'Wp AND AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE .

2. S§.A.5. ON.
. S Y UV !

FULL DIRECTIONAL PLDAL TRAVEL = 8.2 IN,

@" gﬁe__g*g_:_@,-%ﬁ. :;_ L. u'[j““—ﬂ*ﬂ __Q____@

FULL LATERAL STICK TRAVHL = 8.45 IN.

(i-—~¢$——4kr~——4}-—1gn3m_<;1~€n5‘um1,_ -

FULL LONGITUDINAL STICK TRAVEL = 13.0 IN.

i

FWD

40 60 80 100 120 140 . 160
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- LONGITUDENAL STICK

. POSITION ~ INCHES
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EAERILI R a) 1T Aan
LAunsiie It 4oy

TRIM CURVES IN LEVEL FLICGHT
CH-47B USA S/N 6619100

AVG, T AVG, AVG, AVG,
GROSS DENSITY C.G. ROTOR
WHIGHT ALTITUDE IN, SPEED

LR, BT, B0
26660 . 6460 330.6(MID) 230
38540 i... 1 5620 ... . R30LI(MIDY .. 28 .. .

1. DCP SPEED TRIM, WD AND AFI CY(',LIC'\SPEEIJ
TRIM ON AUTOMATIC SCHEDULE . '
2, S.A.8. ON,

FULL DIRECTIONAL PLDAL TRAVEL = 8:2 IN,

R B B -e—e——0

H ! \ d E T . e el o
L ﬁg=_:f%::¥€? o— 00O~ 0—=%
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1 i
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DIRECT IONAL
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LONGITUBINAL STICK

SITION PITCH ATTITUDE

~ STiCK POSITION PEDAL PQ:

POSITION - INCHES

- DEGREES
NOSE

- INCHES FROM

- INCHES FROM

FROM FULL FORWARL

NOSE

NEUTRAL

NEUTRAL

FIGURE NO.

i30

TRIH CURVES IN LEVEL FLIGHT

Cli-478 U.S.A.  S/N 66-19100
AvS. AVG AVG.
GROSS LENSTTY  AVG. ROTOR
Wh TR T ALFITODE ¢, QbLED
SYM. Ly, Fr. IN. R.P.M,
© ~ 31420 1830 330.9(MID) 230
£ - 254l 1380 331.5(MID) 230
@ - 3RU6U 2010 331.2(MID) 230
~ 39770 680 330.9(MID) 230
NOTES :
Lo 0.C.P. SPEED TRIM, WD § AFT CYCLIC SPEED TRIM ON

AUTOMATEC SCHEDULL o
a1t . .
o= M& N O
v iu .- ME ; )
¢ AR A et sy
10,
£20
FULL UIRECTLUNAL PEBAL TRAVEL = 8.2 IN.
gl » ) )
B ul@
W T I
=l
g2 FULL LATERAL STICK TRAVEL = 8.45 IN.
[91 D0 n O Ol o)
L - T ES T T
1 CfaL——'é%P‘l%T’ o 8 obf & o 0 g
B
g FULL LONGLTUDINAL STICK TRAVEL = 13.0 IN,
!;;.
8
7
i
. [ e s S
o] ___&_
O *Qm""‘lﬁ"“'M & ol o)
» O\—J E ‘—u =4
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LONGITUDINAL STICK
POSITION - INCHES
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STICK POSITION PEDAL POSITION PITCH ATTITUDE

- INCHES FROM

- DEGREES

- INCHES FROM

FROM FULL FORWARD

NOSE
up

NOSE

NEUTRAL

NEUTRAL

DN

RT

LT

RT

LT

FWD

FIGURE NO. 131
‘TRIM CURVES IN LEVEL FLIGHT

CH-47B U.S.A. S/N 66-19100

AVG, AVG, AVG,
GROSS DENSITY  AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED
S5YM. LB. . FT. IN. - R.P.M.
O~ 30130 5820 331.1(MID) 225

@~36380 5600 33L.9MNID) 225

NOTES:

1. L.C.P. SPEED TRIM, FWD & AFT CYCLIC SPELD TRIM ON

AUTOMATIC SCHEDULE ,

10
2. S.A.S. ON,

. EL—-13~Q¥E}4L~13_43‘E -t . Y| -
10
20

1 FULL DIRECTIONAL PEDAL TRAVEL = 8.2 IN.

.

U £ _,F-}-"“a" o b o]
| CT__SL__,_LL~_4rf_,,_,49~—‘cﬁ;<r

2 FULL LATERAL STICK TRAVEL = 8.45 IN,

1 Er____g+4mqa—e»—Ek-e+4a<9-Jl-~iéru—qaia{3 L.
0

9 PULL LONGITUDINAL STICK TRAVHEL = 13.0 IN.

8

7

° eSS0,

¢y a o \Cs <
—Ope—u

5

4
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FIGURE NO. 32
FRIM CURVES IN LLEVIL FLIGHT
CH-478 USA S/N vo - lvl00

AVG, AVe, AYG., AVG,
GRUSYS DENSLTY 0.6, ROTOR
WETGHT ALITTUDE LN. SPEED
[.B. 1. R.P.M.
31780 L0010 $50.9(MID) 230
28580 10050 330.5(MID) 230 .
" 450U L000u SSTLOWMIDY T a3 v
25830 114h20 A0 (MLD) 230

L. DCP SPEEN I'RIM, T'Wir AND AFT CYCLIC SPEED
TRIM ON AUTOMATIUC sCGHEDULL
2, S.A.5. ON,

FULL DIRECTIONAL PLUAL TRAVEL = 8,2 IN,
g-8-& 88§52 Bos

FULL LATERAL STICK TRAVEL =

& ¢ B-Swi—-=d

8.45 IN,

FULL LONGITUDINAL $1T1CK TRAVEL = 13,0 1N.

40 60 80 100 120 140
CALLBRATED ALRSPEED ~ KNOTS
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DIRE
- STICK POSITION PEDAL POSITION PITCH ATTITUDE

POSITION - INCHES

- INCHES FROM - DEGREES

- INCHES FROM

FROM FULL FORWARD

FLGURE NO. 133
TRIM CURVES IN LEVEL FLLGHI
CH-47B U.5,A.  S/N 6b6-19100

AVG. AVG. AVG.

GROS DENSITY  AVG. ROTOR

WEIGHT  ALTITUDE C.G. SPEED

SYM, LB. ET. IN. R.P.M.
O ~ 36280 5600 331.9(MID) 225

G~ 38540 5620 330.1(MID) 230

NOTES:
Lo .G P SPELED TRIM, FWD & AFT CYCLIC SPEED TRIM ON
AUTOMATIC SCHEDULE ,

2. 5.A.S. ON,
Q o} ¥
0 e - S ST RN
10
20
= FULL LIRECTIONAL PEDAL TRAVEL = 8.2 IN.
el ) :
o] N s O - 3 ©
0
Bl .
g 2 FULL LATERAL STICK TRAVEL = B.45 IN.
‘1 5 BT m—e
Y
E 9 FULL LONGITUDINAL STIGK TRAVEL = 13,0 IN,
8 .
7 1}
6 @ St S
- -
s L—E——B_‘L']' : um
S
e 4 ) -
20 40 60 80 100 120 140
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FIGURE NO. 134
TRIM CURVES (N LEVEL FLIGHT
CH-47B USA S/N 66-19100

AVG, AVG. AVG. AVG.
GROSS DENSITY C.G. ROTOR
WEIGHT  ALTIVUDLE IN. SPEED

LB. . R.P.M.
3RIR0 sa00 331.9(MID) 228
35200 1020 330.8(MID) 225

1, DCP SPEED TRIM, FWD AND AFT CYCLIC SPELD

TRIM ON AUTOMATIC SCHEDULE .

2., S,A.S, ON,
@8 — 5o
NS WS UU 0 a
FULL DIRECTIONAL PEDAL TRAVEL = 8.2 IN.
Qe
o—o O O
FULL LATERAL STICK TRAVHL = 8,45 IN,
- o] (]
FULL LONGITUDINAL STICK TRAVEL = 13,0 IN.
8—06
20 40 60 80 100 120 140 160

CALLBRATED ALRSPEED ~ KNOTS
170




]
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1
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FIGHRRE N0, 135
TRIM CURVES IN_LEVEL FLIGHT
CH~47B USA S/N 66-15100

AVG. C O AVCG. AVG. AVG.
GROSS DENSITY £.G. ROTOR
WELGHT ALTITUDE IN. SPEED

LB. ET. R.P.M.
28830 3910 330, 0(MLU) 225
L 25810 1380 331.6(MID) 230
1. DCP SPEED TRIM, FWD AND AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.
2. S.A.5. DN,
T

e teermra

FULL DIRECTIONAL PEDAL TRAVEL = B,2 IN,

13 L}

et P

FULL LATERAL STIUK TRAVEL = 8.45 IN.

e DO L H —Ey—-——115-"13crtr“*ftrtr*912r*539‘=*‘tr43

FULL LONGITUDINAL STICK TRAVEL = 13,0 IN.
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LATERAL STICK DIRECTIONAL PEDAL

LONGITUDINAL STICK

EIGURE NO, 137
STATIC LONGITUDINAL COLLECTIVE-F1XLD STABILITY
CH-47B  U.S.A0 5/% 66-19100

LEVEL PLIGHT

AVG, AVG. AVG,
GROSS DENSITY AYG. ROTOR
WEIGHT  ALTITUDE ¢.G.  SPEFD
LR. FT. IN. R.P.M.
33000 5000 330.9(MID) 225
NOTES:

1. DCP SPEED TRIM, FWD & AFT CYCLIC SPLEL
TRIM ON AUTOMATIC SCHEDULE .

2, S§.A.5, ON.

w310
éég P g
= A~ ——
E&
<19
Z10
B FULL DIRECTIONAL PEDAI TRAVEL = 8.2 IN.
-4
Y V- G- _,___—e—-g—::m:-’-‘-'—:f
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. E 8 FULL LONGITUDINAL STICK TRAVEL = 13.0 IN.
E
S
HH-
B
3 ) »
n 20 40 6V 80 100 120 140

CALABRATED ATRSPERD ~ KNOTS

173




o e

LATERAL STICK DIRECTIONAL PEDAL

LONGITUBINAL STICK

FIGURE NO. 138
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-47B U.S.A. 8/N 66-19108

LEVEL FLIGHT

AVG, AVG, AVG.
GRO3S DENS1TY AVG. ROTQR
WEIGHT  ALTITUDE C.G. SPEED

LB Fr IN R.P.M,

33000 5000  31.6(FWD) 225

NOTES:
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE .

2. S.A.5, ON,
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BEE e
= § 0 : F———a—g—8 9
E2
2 10
- 1 FULL D1RECTIONAL PEDAL TRAVEL = 8.2 IN.
[- 1
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2By o - W —
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]
258
Lo}
L B,
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B 2 ;
¥ |
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LATERAL STICK DIRECTIONAL PEDAL
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_ POSITION
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POSITION
- INCHES FROM

LONGITUDINAL STICK
POSITION

-

-~ INCHES FRO

M FULL FWD

~-DEGREES

NEUTRAL

NEUTRAL

FIGURE NO, 139
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILI:.
CH-47B U.S.A. S/N 66-19100

LEVEL FLIGHT

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WEIGHT  ALTITUDE C.G. SPEED

LB FT IN. R.P.M.

33000 5000 337.L(AFT) - 225

NOTES:
1. DCP SPEED TRIM, FWD § AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.

2. S.A.S. ON.
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0 R e -0 S
2 1Q
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FIGURE NO. [40
STATTC LONGITHUDINAL COLLECTIVE-FIXED STABILITY
CH-47B U.S.A. S/N 06-19100

LEVLL FLLGT

AVG. AVi. AVG,
GROSS LDENSLTY AVG, ROTOR
WEIGHT  ALTITUDLL C.G. SPEED

13- ur N B.P.M,

40000 5000 329.,6(MID) 230

NOTES:
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE .

2. S.A.8. ON,
Oy~
TR =Rt

FULL DIRECTIONAL PEDAL TRAVEL 8.2 IN,

—@r—»8 e ﬂ:f:ﬁf“’j*:niﬂ-—il
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FIGURE NO, 1di
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-47B U.S.A. S/N 66-19100

CLIMB

AVG, AVG. AVG,
GROSS DENSLTY AVG, ROTOR
WEIGHT  ALTITUDE C.G. SPEED

SyM. LB, FT. N, R.PM,

o 33000 5000 330.8 (MID) 230

NOTES:
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE ,
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FIGURE NO. 142

STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY

CH-478 U.S.A. S/N 66-19100
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WEICHT  ALTITULD C.G.  3PEED
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NUTES :
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FIGURE NO. 143

STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY

CH-47B U.S5.A. S/N 66-19100
CLIMB

AVG. AVG. AVG,

GROSS DENSITY AVG. ROTOR

WEIGHT ALTITUDE C.G. SPEED
SYM. LB. FT. IN. R.P.M.
O 33000 10000  330,9(MID) 225

NOTES:

DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE .
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FIGURE NO. 144
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-47B U.S.A. 5/N 66-18100
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AVG. AVG, AVG.
GROSS DENSITY AVG, ROTOR
HETGHT  ALTTTIDE o6 SPEED
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NOTES:
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FIGURE NO. 145
STATIC LONGITUDINAL COLLECTIVE-FLXED STABILITY
CH-47B U.S.A, S/N 066-19100

CLIMp "
AVG, AVG, AVG.
GROSS DENSITY AVG. ROTOR
WEIGHT  ALTITUDE C.G, SPEED
SYM.  1R. BT, N, R.P.M,

O 33000 5000 311.6(MD) 225

NOTES:
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.
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FIGURE NQ. 147
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-47B U.S.A. S/N 66-19100

PARTIAL POWER DESCENT

AVG. AVG. AVG,
GROSS DENSITY AVG. ROTOR
WEIGHT  ALTITUDE C.G. SPEED
SYM, LB. FT. IN. R.P.M.

o) 33000 5000 330.8 (MID) 230

NOTES:
1. DCP SPEED TRIM, FWD § AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.
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FIGURE NO. 148 :
STATIC LONGITUDINAL COLLECTIVE-RIXED STABILITY
CH-47B U,S.A. 8/N 66-19100
PARTIAL POWFR DESCENT

AVG, AVG, AVG,

GROSS DENSITY AVG. ROTOR

WEIGHT  ALTITUDE C.G. SPEED
SVM., LD T N R.P.M

O 35000 20000  330.9(MID) 228

NOTES :
1. DCP SPEED TRIM, FWL § AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE,

2. S.A/S, ON.
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FIGURE NO 149
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-478 U.S8.A. 8/N 66-19100

PARTIAL POWER DESCENT

AVG. AVG. AVG.,
GROSS DENSITY  AVG.  ROTOR
WRTGHT  ALTITHDE .G, SPRRD

SYM. LB ET IN R.P.M.

O 33000 5000 330.9(MID) 225

NOTES :

1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMAY1C SCHEDULE .

2. S.A.5. ON.
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FIGURE NO, 150
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-47B U.3.A. S/N 66-19100

PARTIAL POWER DESCENT

AVG. AVG. AVG.
GROSS DENS11Y AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED

SYM. IR BT IN R.BM,
O 33000 5000  31Le.6(FWD) 225

NOTES:

1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.
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FIGURE NO. 151
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-47B U.S.A, S/N 66-19100

PARTIAL PCOWER DESCENT

AVG, AVG, AVG.
GROSS DENSITY AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED

SYM 1R FT IN R.P.M.

O 33000 5000  337.L(AFT) 223

NOTES:
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.

2. 8.A.8. ON.
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FIGURE NO, 152
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-47B U.S5.A. §/N 66-19100

PARTIAL POWER DESCENT

AVG, AVG. AVG,
GROSS DENSITY AVCG. ROTOR
WEIGHT  ALTITUDE c.G. SPEED
SYM. LB, FT. IN. R.P.M.
- A AN m~AanA ann Llwwrnt men
o EHIY 3000 JaFeuiriiuy 230

NOTLES:
1. DCP SPEED TRIM, FWDL § AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.
2. S5.A.5. ON.
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FIGURE NO, 153
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-47B U.S.A. §/N 66-19100

AUTORQTATLON
AVG, AVG. AVG.
GROSS DENSITY AVG. ROTOR
;_ : HEIGHT  ALTITUDE C.G. SPEED
L SYM, IR. RT N R.P.M.

O 33000 5000 330.9(MID) 225

NOTES:
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.
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FIGURE NO. 154
STATIC LONGLITJDINAL COLLECTIVE-FIXED STABILITY
CH-47 U.S.A. S/N 66-19100

AUTUROTATION

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WEIGHT  ALTLTUDE C.G. SPEED

SYM. LB FT IN R.P.M.

O 33000 10000  330,9(MID) 225

NOTES:
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.

2. S.A8. ON.
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FIGURE NO. 155

STATIC LONGITUDINAL COLLECTIVE-RINED STABILITY
CH-47B U.,S.A S/N 66-19100
AUTOROTATION

AVG. AVG. AYG.
GROSS DENSITY AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED

SYM. LB FT IN R.P .M.
o 23000 snnon 311.6(FWD) 28
NOTES:

1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
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STATIC LONGITUDINAL COLERCHIVE-FIXED STABILITY
CH-478 U.S.A. S/N  ob-19100)
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FICURF no, (57
STATIU LeNGITUDINAL CoLbroitvi-FIXED STABILLTY
CH-47B U.S.A. /N 66-19100
AUTORODTATION

AVC. AVC., AVG.,

GROSS DENSITY AVG, ROTOR

WEIGHT  ALTITUDE C.G. SPEED
SYM, LR, o IN. R.P.M.

O 40000 5000 329.6(MID) 230

NOTES!
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
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Fi.URE RO. 158
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-47B 1.5 .A. “S/N 66-19100

AUTOROTATION
AVG, AVG. AVG.
GROSS DENSITY AVG, ROTOR
NEIGHT  ALTITUDE C.G, SPEED
SYM. LB FT IN R.P.M,

o 33000 5000 330.8 (MI0) 230
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NOTES:
1. DCP SPEED TRIM, FWD § AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.
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FIGURE NO. 159
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FIGURE No. 181
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