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Abstraot
The airNol'thiness and qualification tests (Phase D) of the CII-47B
production helicopter were conducted ut Ed\Vilrds Air Force Base and
Bishop, California, during the poriod 16 October 1967 to D July 1968.
Performanco, flyi.ng qualities and mission capnbili ty \~ere eval ua-
ted to determine the suitability of the CII-47B as a replacement for
the C[[-~·7i\, determine specification compUancc and ohtain detailed
performance and stabil1.ty antl control information for incIu:-i.on in
technical manual s and other pub li G\t ions. 111e1"0 WeTl' no de fi cien
des discIosetl \~hich \voultl affect the mission accompILshment of the
helicopter. 'l1lCre \oJcre four shortcomings in evidence for \vhich cor
rection is desirable. 111e shortcomings ohserved \·:ero: the lack
of a never exceed airspeed c.omputcr in the cockpit, static longi
tudinal control instability at all airspeeds helow 70 knots indi
cated airspeed (KIM), unstable! dynamic longitudinal control char
acteristics at all test conditions, excessive cockpit vibrations
above 135 KIAS at light gross \~eights and also at 230 rotor rpm.
The increase in gross Weight from 33,ODO pounds for the CH-47A to
40,000 pOWids for the CH-47B and the resulting increase in payload
capO-bili ty arc parti culurly noteworthy. '1110 ai rspeed cupabi Iity
of the CH-47B is approximately 30 knots greater than the C[I-47A;
hOl~ever, the vilnation levels at airspeeds above 120 KIAS, light
gross \vcights (beloll' approximately 33,000 pOllnds) and 230 rotor rpm
are excessive.
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Fore-vv-orci
The services of one aerodynamics engineer and one technical -rep··
resentative from tho Vortol Division of The Boeing Company were
used during the active test program. Fire fighting, medicdl aid,
petroleum, oils and lubricants (POL), instrumentation calibration
and photographic support for the project was provided by the US
Air Force Flight Test Center (AFPTe) at Edwards Air Force Base,
California.
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INTRODUCTION

BACl\(;ROLJNll

1. l\ t:llinuok product j'lprovl'lIwnt p\'ogl'um h'<IS initiatl'd to provide
signifiennt g<lins in Ill'I'Formullcc <Illll flyln)! qlwlities of the CII
47 heli co!,tcr. The progJ'um (ruf 1, :Ipp I) cons lst.ed of a t,,'o-step
p1'O':C5S. Tbe aircruft configurl'd for' step one h:I'; heC'1l identified
as .,;unfigurntion 11\ nnd dcsignatl'd till' C11-47B.

2. ;\ tl'5t Ji rectiVl' (n'l' 2 J <Ipp I) i 5Sl11'd hy the US Army '1"L'st and
Evuluation Command (lJSj"ITCO~l) 1'1'OViUl'tl for the US I\TII'.y Aviation
Tcst Activity (lJS:\i\VNTAJ (rcJesignu1L'u thl' lIS Army i\viution Sys
tl'ms Test i\ctivity (liSMSTA)) participation in tilt' product improve
ment program.

TISI' 013.JI:C'l' I VI:

3. The ob.il'ctivl' or thl'~;l' tl'~t~; \\:1". to ol,taill l:II-,~7l\ production
modd dl,t:1i Il't! pl'rforll1:lncl' ant! ~;1:1hi I i ty and control illform<ltion
.for usc in uetul'mining spucificatilJn cOIllJlliuncL' anu indw;jon Ln
tL\chnical manuuls anu other ru"ljcati.om~ on in-servicl' aircraft.
Suffici,'nt testing II'llS cO;:lpletcu to \;'valuatl.' the rL'LJuirclllent~ of
till' fall o\~i ng:

a. Conformance ,,,it'll th,' CII-11713 lktai 1 sjwd fi cat LOll for the
model C11-47B JwIlcoptcr (ref :'i, app I).

b. Compl i anee \d tII ~Ij Ii t:Il'Y SI'l'ci fi.catioll ~11 J.-II-i'l5lJ1/. (1'('f
·1) .

DESCRIPTION

4. The ClI-'I'l1l 1s :\ t\dn-turh-inc L'llgillC:, tandl'm-l'otol' hd i coptt~r
manufacruret! hy the \'t'rtol lJivision of Thl' Boeing Company. It is
designeu to providL air transpo-rtation 1'01' curp,o, troops anu I~ca-

pons I"ithin tIll' CClnIJ<lt zone during d:ly, night, vislI:lJ :lnd instru-
ment conditions. It is Pl1\~l't'ed h>, 1\"0 I.ycoming TSS-I,-7C ~hnft tllr
!line engines IIt:lUntL'u ill :;l'paratl' n:1\:I:II('s Oil the aft fllsl'lagL'. The
l'ngil1l's sin1\dtaI1L'ously drive t\l'O tllrl'l'o·hlilllvd rotors in tandem through
a l'or.lbining tral1smis,;lnn, drivl' slwfting and rt'dllL~tion transmis-
sions. /\ turhinc-engil1l' :llixili:lry p\>I,e1' llnit hydr:1Ii1i".1l1y drivc.'s
thl' aft tl'nnsmission ,ICCL'SSory gl':ll' !lox, \I'llit'll \lrovidl's h~'dralllic
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and c1l:ctrical p0\>cr for cngin~ starting ,~r;(l other ground 0J1~rn

tions when the rotors arc stoP!,€'tl, 'n,,:,, f"l'~l !::el!~ :JI'C' cont:1in::d
in pods on each 5id" of the fusel[l~le. rhe helicopter is cquipncd
with four nonretractable landing geer. ~n entrance 900r is loc~teQ

tlt the t'o1'w:lrd rlgl1t ;IJi: of [he ':nhin fU5clagc ~C'ctiun. At the
1'l'<lr of the cargo compartml':lt is a hydr,lLl1 ically operated combi
natioll uoor ano loaJLng ramp. 'l1w pilot's sent and controls arc
located on the right siue of the cockpit, and the copilots's scat
and controls are locatl!u on the left. ,\ dctai !l'd dc~cription of
the test aircraft i 5 pn'sentcu in rcfcrt.lncl' 5, appendix I. '111e
following sign1f:icant ch,lIlgl's, as ~'omJ1arC'd with the' CII-47A, are
incorporate'd:

a. IncreHsed rotor hlnl.k arC'a and alrfoi I camher fdYl'op-snoot
rotor blades).

b. IncroasC'u strength dynamic componl'nts including a verti-
cal pin joint assembly, horizontal pin bearing, rotuting ~\~nshplate,

pi teh I inks und forwaru amI aft rotor ~Iw fts .

c. B1untC'd (J ft pyl all.

d, I'orwaru PYlon bll'l'd slot spoih'rs.

f. Relocated stabil i ty augmentation system (S1\5) ports.

g. 1~I.~duccd Si\S authori tv and gain.

h. Lycoming TS5~L-7C enginl's.

SCOPE OF TEST

5. The pcrformanCl! and fl;ring qua 11 des of the CII-47B helicopter
were evaluated for s,.'rvh~l' cupahU:ity as a meJiulI1 transport hdi
copter during day, Ili ght, vi sua I and instrument eondi dons. The
performance of the hel ieopter \\'as evaluated against tlH! perform
ance guarantees of the dct~i1 spocif:ication [ref 3, app 1), and
the flying quaIi.t'ics IVeTe l'vallwtl'cl ,Igainst tIll' Tl'qtl'ircments of
fvlilitary SpcdfLcation mL-II-~SOJt\ (ref 4). A summary of thC' dc
taU sped fh~at i all performancl' guarantcl':" and n compar i 5011 of the
test results arc inclu,kd (IS (Ippcndix IT.

6. t\ total of 137 flights lvere conducted dtJl':ng the test program
totaling 169.7 hOLlrs ldth lOS flights and 1~8.7 ill1U':' of produc
tive timo. 1\11 flights conductl.'d for verification of \,'Ullt;'::l'tor

2
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guarantees were t 101m wi til the lIF unte;1na and thD cargo mirror re
moved (as specified in tho detail specification). 1hc rcmuin~~:

of the flights Wereconduchd wl.t.h the HI' nTltflnnR In!ltRl 1prJ nn 1'1'"
test 1ll'licopter. ,\11 flight:- \'l'r~' conducted with a s-ront hoom
mountl'u on the nOSl' of till' helicopter, an extension ;lIld y;l\, V;lllt

indicator on tlw forwaru rotor mast anu the I1I:CCA ,10m\.' installl'u.
/\ drag corrc'ct i on \,as maUD for these items.

7. 'me normal operating lind tat ions 1istcd in rcfeTl.'nce ::, appen
dix I, '>'ere ohservcu during all tests conJucted except for the maxi
mum gross '>'e.ight. 'l1lC maximum authori;::l'u takeoff and landing gross
weight (grl,t) '>'as increased to 41,S{)() pounds to allow tests to \1('
conductec.l at a '~D ,{)(JO-pound test gr'>'t.

METIIOlJ~' OF T1:ST

8. Flight test methods as outlined in the CII-4713 flight test )11'0
cedu'res document (rl'f (;, apl' [J, and the Nav:, lIandhook were lIsed
to acquire test data. '111(' tl'~~t techniques nnu lInt:.1 :llInl~'sis meth
ods arc prl'scnteJ in appendix Ill. Specific methods lIscd for l~(Jn

ducting i.ndividual tc~;ts ;tTl' prl'sented in thl' Heslllts :ll1d Iliscus
sian se<.~tioJ1 of this report,

9. A detailed list of the test hL'licopter imitrumcntntioJ1 is in
cluded as appendix IV. Calibrated engines were installed in the
CII~47B for the tests. The fUel-flOl" methou l,aS lIsed t.o determine
the delivered power. Actual climh power required WaS based on ex
trapolated datu of the l'ngillc's cal1hrntion curves.

CIIIWNOLOGY

Ill. 'nlC chronology of the tl'st progruM is as follows:

1

Test directive received
Aircraft received
Flight tr.'st::; started
Interim report suJ;lIlitt"d
Flight tests completed
Draft report suhmi tted

3

.Tune
8 .Tul:,

16 Octo11cr
March

P .July
Nov<.'m!ll'r

U166
1%7
1%7
1%8
1%8
1%~l
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RESULTS AND DISCUSSION

11. night tests here conuL1cted on the prouuction model CH-47B
hclicopt('r to obtain detaj led pcrforn.ance and stability and con
trol information for usc in \,ktcrmining compliance with the detail
specification and military specification (refs 3 and 4, app I) and
to provide data for lise in technical manuals and other publications.
The (11-4713 met or exee,'ded all contractor performance guarantees
(sec summary in anpendix II). 'l1lCre were no deficiencies disclosed
I,hich would affect the mission accomplishment of the helicopter;
ho\\~ver. th~~ro \,c~re four shortcomings in evidence for which cor·
rection is desirahle. The shortcomings \\'~'rc': the lack of a never
·:xeeed airspeed (VNEJ computer installed in the cockpit, static
longitudinal control instabiLity at all airspeeds below 70 knots
indicated aiTspeeJ (I\Ii\S~J, unstable dynamic longitudinal control
charact~'risticsl exccssi VI.' cockpit vi hration. '111E~ increase in gross
weight and p:.!y1o:H1 cilpahility of the CII-47B over that of the CI!-
47.'\ \,a~ pa:tticu]arly noteworthy. The [Ji.rt'peed capahility of the
C:11-~7B is approxim:ltdy ,,0 J'-,!10tS greater than th~' CII-47i\; howcver,
till' cockpit vibration h:vels are excessi w abvv(, 120 KIAS. light
gross weights (belolV an approximate 33,000 pounds) and 230 rotor
rpm. 'DlC overall flying qualities of the CII-47B arc assigned a pilot
rating of :\3 according to the pilot rating scale erRS).

PE ltFOit1vlANCE

12. '11w fuel £lo\\' method \"as used for determining all power pa-
rameters. '1111.' data pertaining to all contractor nerformance guar
antees sumInari zed in appendix II were cal culated in accordance 1d th
Specification 114-P,J-602, Vert01 Division of The Boeing Company,
(JetaU SpeoifioatioYl for' the Model C1I-178 JIelico[!teY'j September
1966. All datu in the performance guarantee summary arc based on
IOO-percent hest cruise speed. All other data in this report arc
hn~cd on 99-percent hest cruise sreed.

Ilover

13. Ilovcr performance data \Verl' acquired 110th in ground cffect
(Ira:) anJ Ollt of £roUl1l1 effl'ct (OCE) us i ng the tethered f] ight method.
Rotor s pecu \I'as vari cd from 21;' to 235 rpll1. llat a \l'cre obt a ined

4
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at approximate uens i ty aIti tudt's of sea ll'vcl (Sr.), 2300, 4100 and
9500 feet at hover heights of 5, 10, 20, SO uno 100 feet at each
gltitt!dr:>. ~':''!':'"!' "p';ght WfI'l. mpa~l11'ed from the right rear whool to
the ground.

,. TIL '''Ee il~su1ts·orH1L;·11·liijeTTicrrltr~iiiaill:·i:· l0:;l-!11'e'p'l"(YSi:!nfmt tn
figures 1 through 14, appendix V. '[11C hover performance summary
(fig. 2) shmvs that the CII-47B cX":Ct'Jeo the detail specification
guarantee (to hover Or.E at 6000 ft for 10 minutcs at Mission I grwt
on a !JSoF uay) by 1400 feet (23 pcrccnt). The results also show
that the CII-47B excec<h'd the oetai 1 speci fication guarantee (to
hover OGr: on a standard OilY at 51. and 38,000 pounds) by 2000 pounds
(5.3 percent). I'igurc 1 shOlvs that tho useful load for the ell-
478 hovering aGe on D 95°'1 day exceeds that of the ClI-47A by 4700
pounds (32 percent) at 51, ano by 2000 puunus (16 percent) at a 4000
foot al ti tude. 'I11f~ large increase in useful load for the CH-47B
at 51. results from the CII-471\ being gross weight limited and the
CII-47B being limited by pOlVcr available. At 4000 feet on a 9S

o
r

day, the gross wdght of hoth til(' CII-47A and the CII-47B arc limited
by pOl,cr nvai lable, anc.1 the 2000-pound increas~ in rnyload is more
representative of the incrcRs~ in operational capability. The ex
cell~nt hover performancc of th~' CII-t17B helicopter enhances its
o]1l'rationa I caralll 1 i ty.

Levul Flight

15. Level-flight performance data were acquired using the constant
referred rotor speed (Nlie) and referred gross weight (11'/0) method
of test. Conditions included SL to a l5,OOO-foot density altitude
(HD); a 27,000- to 40,000-pound gr\vt; mid, for\vard and aft centers
of gravity (egis); and 225 and 230 rotor rpm. Test day data were
corrected to level-flight conditions by standard energy corrections.
'I11C data \.;ere then generalized into th", following parameters:

w0" = Referred test gross weight (111)

SlIPC70 Referred shaft hor5crOl.;~~r (5hp)

N
70" Referrau rotor speed (rpm)

5
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1iu,,; J.'\:6ulttint 1i1j"·~r Icquircd ctl'r......c~ :1nd the ~rCC1 'fic:lti~n r!:,~·,f,='r

available obtai.ned from the manufactur0r I s datu (presented in ref
erence 7.• "appe.ndix I) were uso(1 'toc,letcJ'J1)ine performance;' churac
teristic~. " "." ."... .

16. '11\0 rC'~ult:i of the levd f1 ight performance an' prL'scntct! in
fi Jures 15 through 57, uppendix V. 'J1w rcferrnl lcvcl-fl i gilt per··
formance datrl are presented i Jl fi gures 3!J through 50. Tests re
suIts shall' that the C11-4713 exceeded the detail sped fication guar
antee (cruise at 150 knots on a standard dar at SJ., normal rated
pOl~er (NI(P) and 33,000 pounds gn;t) hy 11.0 knots (5 !wrcent) (fi g.
15), At most 10vel-flight test conditions, the maximum velocity
of the helicopter was airframe limited; in that, VNE could'be ex
ceeded within the power available and torque limits. i\ qU;lli ta
tivc evaluation of the speed capability of the CII-47B indicated
that the VNE can easily be exceeded I,hen op0rating at 225 rotor
rpm before the airframe vibration levels become too lU1comfortable;
hOI~ever, I,hen operating at 230 rotor rpm, the VNE \\'ould not nor
mally be cxceeJed because the vibration level hC!comes lU1comfo"t't
able before VNU is rencheJ (sec para (0), '111e test helicopter ,,'rlS
not equipped \\'1 th a \lNI: computer or a crui sc gu ide inlli cat or . It
is recommendeu that one or the other be installed in the <:11-4713
helicopter, 'n1C computer should sho\\' the VNE for hoth 22S ,Inti 230
rotor rpm.

17. Test results 5hol" the CII-4713 exceeded the detail sJlecifica-
tion radius-of-action guarantee (100 nautical miles (NM) during
~Ussion 1) by 6.3 NM (6.3 percent) (sec appendix VI for computa
tion). 'l11e computation for the radius-of-action guarantee was uased
on tho airspeed for lOO-percent best range in accordance Idth the
detail specification. All other range datu presented in this report
is based on highest airspeed for g9-p0rCt'nt maximum range. A radius
of-action summary plot is presented in figure; 51, appendix V. Hange
sununaries at SL, 5000 and 10,000 fect (at 22S and 230 rotor rpm)
are presented in figures 51 through 57, appendix V.

18, Test results sho\~ the CII-47B exceeded the ~1ission 1 payload
guarantee (60DO pounds outbound and 3000 Jlounds inbound for n IOO
NM radius) by 1313 pounds outbound and 656 pounds inbound (22 per
cent). 'l11e inc:rcuscd payloads meet all guaT'antL'es for ~Ussion I
inc! uding the rtlnge, hover nnd s i ngl c - eng i TIC SL'rv icc L:C i ling glwr
ant\.'es. '£11e limiting factor for the increascd l'aylotlds is the ca
pability to hover OCE at ClOO[) feet on n 9Sor day.

19. 11\e rotor efficiency in level flight is jll"L'scntcd in figures
58 through 69, appendix V. The data shoh' that at tJ1l' recommended
climb speed range (70 to SO knots true airspeed (KTI\S).1 the most

6



efficiont rotor speed varic:; !letl"cen 225 rpm at a 24,OOO-pound re
ferred grll't and 227 rpm at tl 4D ,O(JU-pound referred grwt. At n crUise
speed of 130 KTAS. the most efficient rotor sreed varies from less
·tltan··1~5··rMM'·rrllt·it~-2;;~1r:lA:r~Hnllq .",~'!lp,."p~"~'PWt-1't'l·.2~';'.''l'A-to",·~m

at 40,OOD pounds referred gr\\'t. The results Lndicat(' th:!t the most
efficient rotor speed [, affel:tl'd hy hoth gross weight amI comprcss
ihility effl'ets due to inerl'asing advancing blade tip ~Iadl numher
as forh'ard airspeed incn'as~'s. '111C incrcasc in advancing bl~Hlc

tip ;.laeh numl1l'r as ai rS[H.'cc1 i ncn',lS~"; t~'nds to l'educc the rotor
speed for most offici ent 0lwration. The h~vcl flight performance
of the t:I1-4'711 hd icopter is sui table for operat) onal usc.

20. The single-engith' climb ]1erformancl' of the CII··47B helicopter
\WS evaluated by t\l'O methods. '111C first lJ1ethod consisted of ac
tual s inglc··enginc cl ilPbs, and the s~'cond m~'thod lI'as hy computa
tion from ll'vd-flight p~rforIllance test uata as p1'C':-;,'ribed in ref
erence 6, appCn1L\"ix r. The rcsults of thcsl' evaluations arc pre
senteu in fi .[~ul'l'S 70 :lI\d 71, appendix V.

21. The sing]('-eng;:lc s~'rvicc ceiling I"a~; llctcrrnined froll1 lcvel
.f~ight data 1.'>, ~ondu(~ting po\\':'1' correct i 011 ~1~)1) flj ght~ to d:,tcr
1I1111e the varlatloll of p,1\v('r \\'Jth rate of c1"lnlh, <Ind ll'vel fI 19hts
Ivero conducted to determine the minimum pOlver rcquired. Tho Kp
determined anll the pOlvCT available Iverc used to compute till' single
engine service ceiling. Using the h!vcl-flight method, computation
sholVs tlw singlL'-cl1ginc service ceil Lng of thl.) CII-4713 Ht ~Iissjon

I grllit (2D,fl24 Ihj to be 7075 feet ",hich exceeds the ~ktai1 speci
fication guarantee: (GOOO feet) hy 1075 fCl:t (18 percent).

22. The single-onginc service ceiling of the CII-4713 lvaS also de
tL'rmineu hy actual single-engine cl.imhs. The climbs lI'ore conducted
at 27,000·, to 30,OOO-pound grl\'t, 225 rotor rpm and military rated
power (~1RP). COl'rections for rotor rpm variation, gross Iveight
variation, ncceleration, ]1o"~~r availnhl e and air denl;i t)' were ap
plied to test uay dClta, and these data Ivere then rlottl~d to sl1ol'i
the standard day variation in rate of climb (I\lC) versus altitmk.
Test results hased ,)]1 the actual single-engine cl i mb performance
shoh' the singl~'-l'ngil1l' servi~'c ceLl ing at ~Iission I grl"t to be (1750
feet (Ii gun' 70, 'lI)p~'ndi x V) \Vh L-:h cxcl'~'d:; thl' detail ~pccL fi ca
lion gU<1rrtntl'l: ()(]()() f~,et) hy 7S0 fl'C't (1:1 ]1~'rc~'nt). Th~' sin~lc

engirc scrvic.l: ceding l,r the UI-.171l is suitahle for operational
usc.
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Dual·En2inc Climb

23. 'llie dual-engine climb performance was evaluated by conducting
. . -rlu::rl'~~rrgtnc -..c I-t"llh ~ --tn·· th"C""'t'1"tghtcnvcloyrc"Umit ·-:tUi tude;' Climbs

were COlHluctcu at 27,000- to 411,O(iO-pound grwt. 22;' rind 230 rotor
rpm and normal rated pO\\'er. The r~'sults of these tests are )11'0

sl'nted in fi gurcs 74 through 81, appcmdix V.

24. Test results sho\l' that at n 40,UOU-pound grl,t and 9000 feet
(flight envelope limit altitude), the RIC was 500 feet per minute
(fpm) at norn,al rated power. r\t a 33,OOO-pound gTI,t and 15,000
fect (flight envelope limit altitude). the RIC was also approxi
mately 5UO fpm. There \n1S no increase in vibration level as the
flight envelope limit aIti tudes and airspeeds were approached, and
there I-ms no other indication that fore or aft rotor blade tip stall
Ivas being approached. '1110 uual-engine climh performance of the
CII-47B hellcopter is suitable for operational usc.

Takeoff

25. Takeoff performance test ing ,,ras performed at a field eleva
tion of %()[) feet, test gross I,cights from 32,()~)(J to ~8,OO() pounds
and a mid I.:g. P.otor speed IV;)S maintnLncll at 2~O indicated rpm for
all. takeoffs. :\ Fairchlld flight analizer camera \,as used to re
cord true ground specu and horizontal distance to clear both 50-
and laO-foot barriers. 'l11e level-flight acceleration and constant
airspeed climbout method Il'as used. When sufficicnt pOIl'er was avail
able, all takeoffs Il'ere initiated from a 10-foot hover \1'1 th top
ping power applied at initiation of tnkeoff.- Mlen sufficient power
was not available to hover at 10 feet, takeoffs wore initiated at
the hover height obtained w:Lth topping pOIl'er. 1'01' all takeoffs,
a flight puth approximatoly 5 foet above the ground \l'as maintained
during acceleration to approximately 5 knots bC;1oh' clirnbout air
speed, and then the helicopter was rotated to climb attitude. All
data were recorded in less than 3-knot winds. To correlate the
data, the excess powe'r available \l'as computed llsing zero delta pO\l'er
coefficient (6Cp) as the cnpabili ty to hover at a IO-foot height
above the ground with maximum pOl,er availabl e .

26. The results of the takeoff performance tests arc presented
in figures 86 through 97, appcndi x V. During the tllheoff run J the
helicopter could be rotated to climb attitude immediately after
passing through translational !.ift anti u climh \I'ould l'l'sult; hOl~

ever, at tho lower airspeeds and heavier gross I,e'ights, the heli
copter would settle back tOll'ard the ground after rcal.:hing a 40-
to SO-foot altitude. 1his was caused by insufficient power avail
able to maintain level f1 ight, 0l:I; at takeoff cond i tions and cl imhout
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airspeed. During all takeoffs when' tile helicopter rcar.:hed a 100
foot altLtudc, a positive IVl~ II'U:; abu l1Iai.IILilill~·l1ll1Juvc, 100 fec.:;t.

;l.7"t·,Whe1'l :\.1'1l"u"ff:i,.cient,po\~er was available .to hover .Iilt ,10 .feet a.!;lQVl)
the surface, maximum Iii lot ('ffoTt und tl'l:hnique Nen' l'c.'quil'ed to
keep the hel icoptcl' from touch i ng thc.' surf:lcl' Juring the accl'lcra
tion run. When insufficient power II';IS <lv,lilal'le to hover at 5 feet
ahove thc.' surfacc, it "as almost i mpossi )11l' to kc.'ep the hel icop-
tel' from touch i ng the s urf:ll'e d1.1r i ng tl\l.' ;1 cce 1ernt i on rein. It is
recommended that running tah'offs he executed I,hen insufficient
power is available to hover at a 10-foot [1ft "'heel height.

28, Test results shOll' that tl1L' takL'off distance required to clear
a 50-foot barrir.r at ::e1'o Ill'! ta po\;,er coefficient/thrust coeffi
cil:nt (Aer/eT) from a In-foot hover Yari cd from n minimum of 830
fCL:t at 30 KTAS to 1500 fl'l,t at (10 1\'1'1\5. i\t these takeoff comli
tions. a minimum of 30 KT/\~ \,a:; rllqui red to dcar [l 50-foot har
rier; however, u minimum of liD KTi\S I,'as requiTcd to maintain n Jlosi
t i vc RIC llhllVl' 50 feL:t, 1\ del t a Illl\\'l'T' coL'f'fl dent thrust coeffi
cient is a nOlldi.lI\l'n:.; iOllul mcasurl' at' the d i ffL:Tl'llce hl'tI>'l'l'll pO\'L:r
availahle und pOI,or T'cquin'd at a giVl'l1 gross I,eight anJ hover cOl1cli
tion,

29. Test results S)1(1\I' th;lt LIi·.l'off di~;tanl~l' l't'quiJ'cd to clc:I'I' a
lOO-foot barrier at zero L\Cp/CT from a lO-foot hover varied from
a minimum of 1320 feL:t at 40 I\Ti\." to 1630 feet at 60 KTAS. At zero
~Cp/(;'r a minimum uf 110 K'J'/\S \\';:s required to clear a ll10-foot har
riel'. At all hellvic.'r gross I,cj gilts. a clill1hout ai rspcl'u of flO KTAS
resulted in a higher Hie aftl~r thl' blll'rier \vas clL:a1'l'd and felt
morl~ suitable to the plIot. Thl~ takl'off performance of tl1l' CII-
47B helicopter is satisfactory for operutlClna I usc. /

Landing

30, No quanti tat i ve datil \,ere ohtai ned on 1nndhg performance Juring
the tests; however. the land:ing pe1'fo-rmance of the CII-47B helicup
tel' Ims ([uall tatively (!valuated throughout the test pl'ogrnm. Test
results indicate the lanuLng pl.'rformanl'l' ·in no Will' rc~tricts the
capability of the hl'lic.o!'tcr. Touchdowns Ivith no fOl'\vard roll cou1r.1
be accomplished at all conditi ons h'sted, At Iwavier gro~s \vdghts
and higher altitudes, a shallow approach (approximately ,I ul'gn'('s)
ma-il1tuining tIll' minimum f10\\l'T required (approximately 70 Kli\S) to
an approximate 2ll0-foot altitude and tlll.'11 dccYl'asing airspcl'J and
altitude sLmultanl'ous]y, provcd to he the hest lr.ethod for l'aSl' of
helicopter cO:ltrol and resulted in thl' hl'st oVl'rnll performance.
Steeper approach ang lc.'s re~HI1 t l'tl j 11 an in l: rl'aSl' in pOI,cr rc<[u ired
for touchdol-m. Tlw ];tlllling performance of the CII-471\ )1l']icoj1tl'r
is satisfactory for o]1l'rntion;t! lISl'.
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STAB! LITY /'ND CONTROL

Control Force Cha~ctcristi~s

3L·· tl.1Tcontr·oTtorcc~ l~cr0mcasii"rcd6ri the grouriuwlfh"ilii.' [lux:"
iliary power unit (APll) supplying hydraulic pressure to the lon
gituuinal, latl.'ral, uirectional and thrust control systems. Forcl's
were measured with a hand-lwlJ force g[lge, ul'd control positions
were recordotl on the oscillograph. Control centering I,as ON Juring
longitudinal, lateral and directional control force measurements.
The thrust control rod brake switch was deprC'ssed during thrust
control rou ml.'Gsurements. The Tl.'sul ts of the control rod forC'~

measurements art' presentee! in figures DB through 101, app(.'ndi x Vo
A summary of the control force recorded and sped fication compli
ance is presented in tahle 1.

Table 1. Summary of Control PorCl'S and Specification Compliance.

Full Control Force Breakout Plus Fdction
Control Spec Limit Test Result Spec Limit Test Result

(1h) (lh) (l b) (lh)

Longi tud inal 8.Ll 7.0 0.5 to 2 0 D 1.0 fl,d
1.8 aft

Lateral 7.0 6.0 0.5 to 2.0 1.2 left
1.2 right

Directional 34.0 34 0 0 3.0 to 20.0 12.0 right
10.5 left

Collective 10.0 N/A 1.0 to 10.0 3 to 6.5

32. The longitudinal breakout 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 flrst inch of travel from trim, both
forward and aft, were at least equal to the breakout pI us friction
force. l11e forward and aft longi tudinnl stick force gradients were
always positive (approximately 1 pound per inch of travel). The
slope of tht:! gradients for the first inch of travl.'1 I,as eqllal to
the slope for the remainder of travel J and there Were no ohjcction
able di ~;continuities in the 5 lope. 1\ maximum control force of i

pounds was required to n~vc the longitudinal control either to the
forl,u1'd or aft stop from center t1'l m0 'I'll is movement on the ground
is greater than the maximum ever encountered in fl ight. The lon
gitudinal friction band varied from 1 to 1.S pounds. The

10

1



l,
L

f

I

longitudinal stick force clw ...actcristics met the rcquircment5 of
the detail specification and arc sui table for operatlonal usc (l'i(S
A2),

33. The lateral breakout plus friction force l<Ia,; 1,15 pounds for
both left ami ri ght J i l'cctions. The lnternl force gradients were
approximately 1 pounu rwr inch of stick travel and did not exhibit
any ohjectional dbcontinui ties. f\ maxi mum control force of 7 pounds
was required to move the lateral control to either the left or right
stop from center trim. This lateral movement on the ground \I':1S

greater than the maximum ever encountered in flight. The laternl
friction band varied from 1.2 to 2.4 pounds. '111C Iatl'ral stick
force chnr~cteristies lIlet the requirements of thr.' dctni I sped fh'a
don and arc suitable for operational usc (rRS 1\3),

34. The JirectioJ1al breakout plus friction force Ivas IO.S pounds
for left pedal inputs and 12.0 pounds for right pedal inputs. 'n1e
directional control force grndients were approximately 5 pounds
per inch of travel, and there wer~ no ohjectional discontinuities.
A maximum of 34.0 pounu5 I,as required to move the luti'ral control
to either the right or l~ft stop from ~:enter trim. This directional
movement on tIll' ground \I'as greater than the mnximum enL'ountered
in flight. 'n1C directional control friction hand vnrieJ from ~.;;

to 5,0 pounds. The (Hrl'.:tional control force characteristics met
the requirements of the (letail specification and nre suItable for
operational U5C (PRS A3).

35. The thrust control breakout plus friction force vlll'ir.'u from
2.2 to 6.5 pounds for upward travel and was 3,0 pounds for UOII'I1
ward travel above the 3-degrec detent. 111e forces exhibited pro
vided the pilot with u comfortahle feel of the thrust control 5>'5

tem. 'I11e thrust control system mr.'t the requirements of the detail
specification and is satl sfactory for operational usc erRS t\~),

Controllabi 11ty

36. The controllability was evaluated by introducing stl'p inruts
individually in all controls and recording the time histor·ies of
aircraft attitudes, rates und accelerations. 1\ control jig was
used to Hid the pilot in precisely Llltroducing control input~. COI1

trollahil i ty I,as cvallwt~d for hover and level flight at vn1'~,jng

gl'oss weights, altitudes, rotor speeds and ..:g's. 'n1e results of
the test~ arr.' pre<.lenteJ ·in figlrrc~ l();~ through 1}(', 'lppr.'lldix V.

37, The hover t.c::;t l'c:-;u1t::; arc summarized ,1l1d r.·ompa1'C'd to t.he re
quirements of MtL-II-8S0ll\ln table 2. The rllsults shall' that the
control rower of tl11' CII-47B about all thrr.'c ;IXCS of control met
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the 1'uquirC'mcnts of ~1I(.-11-8S0IA for both visual flight rule (VFR)
and instrument fl ight rule CIFR) operation. Qunli tat! vely, the
longitudinal, laternl and directional controls were in good har
nmny 'and -·Wt"'t'~ ~~"'1II'!t -1 "t> PT'!n11j!hfA rt>ormH gAl'Ifl pi hl1= p.rlnt:rn 1 flf the
helicopter. No controls l"eTL' scnsitivc enough to cause tlw pilot
to overcolltl'ul thl' helicoptl'r. Thl' controllability ahout all axes
wa~ satisfactory uuring h'wl flight. The cont'-'ollaj,ility of the
CII-478 is suitable for o]1c1'<ltion:11 usC' (I'I~S 1\2).

Tahle 2. Control POI"er Compliance with mL-H-!l501i\.

Vj:R IFR
Sped ficatlon Sped fi cat i on

Control Axis Input Rt'qui rl'mcnt Requirement Test Result
(in. ) i\ttitudc i\ttitude (dog)

Pi 5p 1acl'nll'nt Displacement
(dcg) (deg)

Longitudinal 1 1. :~ ot 1 sec 2.11 at 1 sec 3 to 7 at 1 sec

Longi tudinal Full 5.22 at I sec 20.9 at I sec Satisfactoryl

Lateral 1 0.78 at 1 sec 0.93 at t sec 2.5 to 4 at 1
.l sec

Lateral Full 2.35 at 1
j sec 2.78 nt 1~ sec Sat is factory 1

Directional 1 3.19 at 1 sec 3.19 at 1 sec 4 at 1 sec

Directional Full 9 .57 at I sec 9.57 at 1 sec Satisfactoryl

lThesc J ~sults were based on extrapolation; however, results indi
cate that all VPR und Irn requirements of MIL-H-850lA were met.

Sideward andJ~carward Flight

38. Sideward and 1'oarward f1 ight tests were conducted to eval unte
the hover capabi lity of the CII-47B in crosslvind and tai lIvind con
ditions. Data were recorded at the following conditions: a 26,000
to 36,500-pound grwt; a 2200· and 9500-foot 110; forward, aft and
mid egIs; and 23() rotor rpm. All datu were recorded in less than
3-knot winds. A calihrated pace vehicle was used to determine air
speed. The test r~su1ts arc presented in figuTl's 117 through 123,
appendix V.

39. Test results shmv that sidc\"llrd f1 i gllt up to 35 KTI\S could
be reuched using less than 40 percent of the available lnteral con
trol travel in dthcr direction. /\5 c-ideward fl'igllt speed increased,
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the roll attitude incn~a~cJ in the direction of flight to approxi
mateI)" 13 KT,'\~ th~~i ~crn~incd :llmo~t con~tnnt up to 35 KTAS. Th~

lateral control stick gradient was positive and approximately linear
for all test ~~mdj.U 9.n~_nm;r.'1ll;ls. i!.1g_.:rt&~~_! a~~;'.al.~()n~~el w~~_~~ M

quired for inCrtH1S ing a1rs]Jecd to the right and inCrc.''lSlng left
lateral control I\,[lg rcqui red for increasing airspeed to th~~ left).
l1u: directi on al control 1I1edal po~it ion) unJ longi tudinal st i ck
position remained approximately constant throughout left and right
sidel·j[lrd flight.

40. Test results show that the helico]lter has positive static lon
gitudinal stid position stability at uirspccds from 30 l\'Ti\S rcar
\vard flight to 30 Kl'J\S for\\'Ord fli ':illt. Approximately 3 inches of
longitudinal control travel (23.crcent) remained at 30 KTAS rear
ward flight Lit the most criticol load condition (forlvnrd ell). This
exceeds the requirements of thu military specification (lO-poreent
~'nntrol remaining) by 13 porcent. HOI,ever, light droop-stop pound
ing in the renr l'ias l~xpericnccd when the helicopter was maneuvercl!
aro~nd the 3D-knot rearward point at fOTl-JUrd cg loading. 'This in
dicates that the longitudinal control l'iould be limited by droop
stop pounding rather than control travel. 1110 p1 tch attitude of
the heLi coptl)r generally hocaml' more nose uO\\'n as 0·1 rspeed was varied
from 30 1\'1'1\5 rearward to 30 KTI\S forward flight. ,\ smull increase
in ri gh t poda1 wus requi rod as [lj rS]1oNl vnried from 30 KTf,S rear
ward to 30 KTAS fOl'\l/nrd flight.

41. 'MiC sideward and rearward flight characteristics of the heli
coptel' met all requirements of MlL-H-8501A and are suitable for
operational US') (rRS 1\3) •

Level-Flight '!~~

42. 11,0] evol-flight data Ivere plotted for various test conditions.
'111\0) trim curves \IIere plotted a.t cliffercnt gross weights, a1ti tudes,
cg loadings and rotor speeds. 'n,e trim curves are presented in
figures 124 through 135, appendix V.

43. 'The static longi tudinul stabi 11ty as evidenced by the longi
tudinal control motion in stabilized level flight shows that the
helicopter is stable from approximately 70 to J.60 KCAS and varies
from almost lll~utral to unstable stability below 70 KCi\S. Changes
in cg, altitude and gross weight change the longitudinal stick po
si tion for a given condition but eellcrall y tio not change the sta
ti.c longLtutlinal stability. '111<:' neutrally stahle to unstable
longitudinal control motion in level flight increases the pilot
effort required for precisl~ airspeed control below 70 KCAS, and
corruction is desirable for improved ,'perational Use (PRS 1\4).

13

1



,
l

l~-
I

S.ta~ic LonSitudLnal Collect~~.:~j~~~lbility

44. The static longitudinal collective-fixed stability was cvol
uatedin level flhht. climb. p£l.rtiul power. doscentlmd tl\.1tC!1'o1;a
lion at: 5()OO- and ]O,OIlIl-foDt I.kllsity altitutics; fOrl\'artl. miu
anti aft eg's; 225 and 2:;11 rotor 1'llln: :13,000 and 4ll,Il00 pounds gr'\'t;
and a irspl'l'uS throughout tilL' 1'1 i ght l'l1Vl'1opC. 1l:lta "cre rccorued
Idth the helicopter trilllllivd ill thL' dl~sin'd stabilized flight COIl

til tlon anu at stahl I i zed a i rsl'c('u:,; helmli <llld ahovL' tri m ui r~.;rel'd

I'lhile lIIaillt~lilling C()M~t:ll\t pO\\er ,IIlLl collective setting. '111l' re
sults of the collectiw-fixcu stutic lonnitudinal st<lbility tc.:sts
arc pl'CS cntl'd j n fLgul'l's 13() th l'ough ISH, appcllu i x V.

45. '111e static longitudinal l~ollcctivc-fixed strlhility of the heli
copter llias gent'rnlly m~gntiv/ Iwtllil'en airspl'cuS of 30 ;mu 70 knots
calihrated airspeed (KCAS) aIIII posHi ve at all a irspel'ds above 70
KCi\S. '11lC longitudin,il stick ['osition versus airspced gr<lc]icnts
urc pos Hi ve (f01'\liar<.1 long:i tuuinal st id pos itio!l rcqui reu for in
creaslJu airspL:L)u and vise vcr:';,I) but vcr)' shallaI\' at a:il'spl'c<.1s nl'ove
7(; KCAS. TIl(,) hcllt:oJlter cxhihitl'u essentially thl~ sume stahility
clwractl~ristics at all test conditions. Increased gross I'icight
or altitude 1I1ovl'll the :-tit:k pusition fOl'l'i'll'd hut did not affct:t
the stick position gradil'llt. I,loving thL' cg for\\<lrd movl'd the lon
gitudinal stick 11osition to the 1'e<l!' ;Ind visl' Vl'rS,1 but Jid not
affect stability. ((otoT spccu dwngcs from 225 to 230 diLl not af
fect stick position or stability, At nIl test conditions, an ap
proximate I-inch fOTI'.'arLi movcment of thu longitudinal control stick
",as 1'cquired to Ch[1ngl~ the llll'speeLi from 70 to 145 KCi\S (mllximum
airspeed testcu). At airspl'cJs bclOl" 70 KCAS, the 1011gi tudi nul
stick position graJient became increasingly unstable dOlm to 25
KCAS (imliest airspeed testcJ). 10'1'011, 70 "CAS dOlm to 25 KC,\S, thc
longitudinal .5tick position glmcr:llly mowd more than l,S inchcs
in the unsta.blu direction. Th'is unstuhle lon"rituLlinal stick po
sition gradicnt exceeds the limits specLfLell in ]Hlragl'aph ~,2.1[)

of mL-II-850l/\ (D.5 inch in the unstable direction) by 1.0 inch;
however, it uocs not excec.:u the limits sped !'ied in deviation 5
of the detail spccification (2.25 inches in the ullstalJ1c din'cl:ion
bc1o\~ a 50-knot airspecd), The unstable grad,Lent in the airsJw~'d

runge betlliec.:n SO :lnd 70 KCIIS falls to meet the requiremcnts of both
~llL-II-S501i\ and the ueta i] spL'ci fi cution.

46. '111<: <:11-47 helicoptl'r is l'rl'svntly Ilsed mainly on short-range
missions rusually I:lldl'l' .20 N~1 l'adills) \vith al'lll'Oximatl'I)! Rfl !1l'rc('nt
of the C;lrgo heing sling Io;I\!L,d , This Celll:';l':'; till' l1l'liclll'tel' to
be orerateL! in the (,()- to KO-kllot ;lirspl'l'd range frcquelltly. Till'
negative to slightly jH;sitivl' longitudinal stid I'o',ition gt',lui
ent in this airspeed ranf~c 'incrL'usl'S till' pi lot el'l'or1- rl'l!lIi rc'd For
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precblC airspeed control am] detructs from the mjs~ion capubility
ur thu i1l.:1it..:upL ...or. Til~ ('011c--.:tivc-fii\cd :;t\'4t1_c lor:g1.tudin:tl :t~

bility of the helicopter failed to meet the rcquirl'ments of MIL
1l-8S01A (\ml,deviutio~l 5 of thQ ,Jf;1uil specification, und correc
Han i5 d\:'sirabl\:' for improv\:'ll opl'rational l1.;e (!'I~S ,\'1).

(~7. Static liltcrnl-(lil'cctionnl st:liJ-jljty information I-:as olltained
by recording datu in steady-heuding siul'sl i.ps at the follO\dng con
di ticns: a 250[)- to 10,SOO-foot II)); Si to 122 KCAS; a 26,000-to
38,OOO-pound gr\';t; mid, f(d'W,lru and :ift cg's in ll'vel flight, climbs
Hnll autorotations. 'I'hl' ll'vl'l-flight Jata 11'('l'l' rl'corul'u in stalJil
i.:oll 1.l.Ivd flight anll then at ~tahilizcd inCl'ell1l'nts of ilh~rl'asing

sideslip anr,ll's 1';h110 muintain:ng constant pOIl'er, nirs]H'c r1 and nir
craft headi.ng. '111c results of th0 stutie latcrol-directiollal sta
bility t('sts arc presented in figures 159 through 17:'. appl'ndi.x V.

48. '111e static Jil'C'ctional stabLl i ty of tlw CII-47B \I',IS posL ti vc
in that left pcdal ":I~', ull~ays requireu f01' right ,;iuesl ips and vict'
versa for all sLues 1 i p~; throughuut th~' f1 i gilt cnvl'1upe. The pella1
position g:rn,li C'~lt I':ns ,lpl'l'oxi 1l1;\tl'1y 1il1l'(l1' ttp through :.'O-dcgl'cl'
shlpslip anglus and thl'n lil'c.::lt'K' sJ.Lghtly less positive rur larger
siJeslil's; hUlIl'ver, t:1C gradient Ill'Vl'l' lwcall\L' 1ll'!;:ltivl.', j1il'cc.tional
stability wus IVc:tk at slo\l'c1' air.speells anti. hecame ::1trongel' as air
spcou l~aS incrcaseu. No s ign'i flcllnt Jiffcl'cnce Instntic lli r('c
tional sta.bility rcsultcd froll1 vilrying altitude, g}'O~;S lI'cLght, rotor
spvcu or cg of the helicopter. ~Iore than 10 pcrcent of the JLrcc
tional control cffectiveness rcnmincd at all test conuitions. It
should be notecl that the Si\S 1nCl'cnscs the static directional stu
IrUity by movcna~nt of the uirectlonlli Si\S actuators I~h,idl is equiva
lent to .incl'cnscu pcdnl dlsplnl~ement in the dLrC'ctiol1 of the sick
slip us siues1.i.p angles arc incruasl)u. With the SI\S inoj1el'atJw,
the stutic tlircctiOl111 stability of the C11-47B ,,'ould he greatly
r~duced.

49. 'Ih"! static uirectional stability oi: the lwlicoptcl' nK't the
reql.liJ.'ct11cnts of deviation (,of the lletnil specification and the
rcqulrel1K'nts of ~1IL-II-8Snli\ and is satisfaetory for oj1crational
usc (PI~S i\3:1.

50. As evidenced hy the lateral cycl-ic .;ticl, gradient, till' sta-
tic lateral st.ilbi J Lt)' of the ilel i copter \\'as pos·itivc ;It al] s·idc
slip angles. '111(,) lateral stick position gradicllt IV~IS approximately
linear for all test conditions. '11](.) sl'oltic lateral stability ,,[1:;
Ivoak at slo" airspeeds :llld 11l'Came stronger as ;1 i r:,pced I,'al, Lncrcasccl.
~!o signific~lnt difference ill static latera] stability resulted hy
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V:1t"j'tr1t: ~lt'tt!-!dc, b!'C~!l. ~..r~i~htt r0tf)'r cr,:,~rl n1" c~e of the helicop
tel'. ~Iorl.: than 10 percunt of the lateral control effectiveness
relllLlined for all test conditions. '111e stutic lateral stability
llf the (:fI··,l7B Ilict till' -t'c-qui rl'lIlC'nt~ of duviation 6 of 'l:h~ lh.:lLi'll
spl'cificatillll ,lilt! the rcquirt",Il'l\t:, of ~111.-11-85()L\ and is ~atisfac

tDry fur llj'l.'r:lliolWI lise (1'I~S 1\2),

l'eual-Fi 'Cel! Turn:' and ..\dve-rsl' \:,.-: Characteristic!'

5]. I'l'ual·fixcu turns and advcrsl.: yaw characteristics ,,'crC' invcs
tigatC'd in level flight at ;lirsl'ceds frum 50 to 120 KCAS by roll
ing 1nto 3D-degree hank angles ill l'ither dirC'ction at a r;,tc of
5 uc:grees per second \\'ith pl'da1~ fixed. [l\11'ing !Jnnk entry to tho
left and right. a maximum of 10 ucgrl'<"s of 'ldverse yDl<l (opposite
to turn) devl'1opeu; hOI.;cvc'r, aftl'l' the hank angle loJas established,.
the [1lherse ya',\' dccreaseu to approximately 1 tlcgrcc. As entry air
,;pceu 1'i>lS LllCl'eased. adverse yaw ul'c1'l'a:;ed. Thc adverse yall' was
not objectionable ~tS no reverse rol] Lng uccurr~d. C:oordinatC't1 turns
coulll be l'a:i-i] y accomp] i shed ,It ~Il] test condi t:Lons when both pedals
and lateral cydic stick cOlltrol \\'l're lIsed. 'J11C pedal-fixed turns
and adverse )',1\, ell a ral'tcJ' i q. i l'S IIIl't a]] rcqu i rcraents of ~1T L-l 1- 85(11 ,\
;lnd <.Ire s;ltisfactory for ol'l'ratioll,ll Il."" (1'1<S i\;)).

52. '111C longi tudiIw], lutel'al and d1rectional dynamic stability
cllaractcris tics l'iel'll i Ilves ti gated in levl'1 f]:L ght, d im11, descent,
autorotation ami hover. Test conditlol~s included: a 26,000- to
40,OOO-pound grwt; a 3000- to IO,OOO-foot altituue; mid, aft wld
forwartl cg '5; 225 and 230 rotor rpm; and all a1 l'sl'eQc!range5, Data
were recorded and evaluated at all test cond~tions; hOI'icwr, only
reprt~sentativc data urc presented in this rcrort. The test results
are presentcd in figures ] 7(i through 1R7, appcnuix V.

53. 'I11e short-period nirfrumc anu gust response char;lctcristics
were obtained by suducnly displacing the desired helicopter con
t1'01 I inch from trim for a dUl'Gtion of 0,5 second and l'eturning
the control to trim Il'hile rcconl:ing time histories of the' eontrol
posi tions, attitudes, rates and accelerations on an oscillof,raph.
The short-perjod ,lirfr,lJnc ch,lr;lctl'l'i_stics h'cre investigatcll about
all three axes of control, The sltort,pcriod response of the
he Ii elll'ler "as s i III i I ;11' for ;111 tl'st c:o'nd it ions anu ";.1S 'I'C II l];11l11'cd
in all ;lXeS, The short-!'l'riod l'l'Sj'llnSC to ]on!,-ituuinal, Inter,l1
al1l[ Jircction,il pulse illl'uts \':as ccsl'nti;illy dampcd in threl'-rl\Wrtl'rs
of a c:'('lc, The changl' in IhJnll;IJ :Iccell'l,;,tion foJ1O\l'ing tl1l' pulse
inputs )'l'lIwincd al'I'l'llXilll;lt'l'I;' :.el'O, The sl.o1't-pcriod responsl' ch;I1'
aeterjstil'S IIlct all l'l',:uil'c I11l'nt:; ill' ~l[I.-I:-~SI1]!\ and an' satisfae
tor;· l"ll)" \ll'cl'atiuna I USl' Cl'ke.: y:;).
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54. The lonlZ-period airframe charnetcristics \~ere 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-
e1 tt'tltly ntmm±n[,thtt"hclrcoptcr' nt "the dC!'itred'3irspeed;·'and·rlth..
out changing I'm,'er or trim. the Gi rspe~d I,ns reduced 20 knots. and
tlw stick \,ns quickl)' return~d to trim position using a jig. This
method of l'xciting the long period cnus<.'d the helicopter to go di
v\,., l'gcnt in either I.• orl~ eyc1e. nnu the IC'Ilg -period characteris
tics .:ould not be fully evaluated, The lcng period was then ex-
ci ted by longitudinal pulse inputs. or it \.;as allOl"ed to become
sclf-cxci ted hy maintaining [\ constant longi tuJinal stick position
in level flight. MIen these methods of excitation were used, the
airframe long period was generally oscillatory for 1 to 1l.~ cycles
before reaching a limit condition and had a very long period of
approximately 40 to 60 seconds 0 After the longitudinal motion of
the helicopter "as excited by any method. the time at "hich recovery
was required val'ied from a minimum of 22 seconds up to approximately
2 minutes. The unstable long~pcriod dynamic characteristics caused
the pilot to continually make small control corrections in order
to fly the helicopter precisel:-. The SAS certainly decreased the
rute of instability and the amount of pilot attention required;
hO\,'evcr. it did Ilot eliminate th~ longi tudi nal instability. The
long-period d~lamjc characteristics met the requirements rf MIL
1I-8S0lr\; however. improvement ',~ lesi Ter! for improved operational
use (PRS A4).

i;1an~uvering Stahil itl.

55. The maneuvering stabl 11tv characteristics were quantitatively
evaluated by placing I-inch rear\'iurd 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 VNE at various
gross I,eights. egIs. rotor speeds and altitudes. The maneuvering
stability characteristics were qualitatively evaluated throughout
the flight test program. The quantitative results of the maneu
vering stability tests are presented in figures 188 through 195,
arpendix V0

56. The time history plots of the normel acceleration and angu
lar vclodtics of the helicopter ahJ11ys became concave dtJl.nward
\~ithin 2 seconds and remained concave do\\mmrd until the attain
n:ent of maximum acceleration. The time histories also show the
normal acceleration al"ays increnscd \vi th time until the maximum
acceleration was obtained. Qualitatively. the maneuvering stabil
i ty charactcristlc'i I~ere sat isfactorr throughuut the flight enve
lope of the helicopter. At he.'.vier gross weights. higher density
altitudes and maximum bank angles. increased pilot effort was re-
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qui'1'cJ to ~ontrol ail'~I'l'L'd and aititlllkj hO\I'l.'vl.'l', tI.c I,i]ot effort
ruqu:ir~u ~v:..tS nul t:.x.I.:l:~:"Ij.v...·• Tin..: Illlllh:'-uV~fii1g 5tla.:~tl~t:.. ~h~!":tct::r

istics of the CIl-47H helicopter mut all '1'UllUirl.'mcnts of ~·:lL-II-8S01A

,anr.Lare suitable fur o:Pol'ational U:iO (I'HS i\;3),

I'll SCELL\NEOUS

11'1.' j gh t ;1lIl! B.tlancc--....--._---
;-'7. '1111.' C()lIIputation~ l1:-;l'U tu l.ktl'rmin,~ r'bsion 1 gr',"t arc presented
in ;lppl.'nLlix V[1. '11)(.' l'mpt:-' \.:l'ight \,;,tS dl'tl'rmincd hy \':l'ighing the
aircraft. The reql1irl'd fUl'1 for the mi ss j on \\';lS computed from level,·
flight jll'l'ful'J11uncc data ohtainl'u during thl'sC tests. The computt'{,l
~Ii~~,;ion r grh't h'as 2~\ ,!124 :'OUllds, ,I'll i eh is 7/[ I'ound:; more tlwn the
l'stimatl'd ilission I grl\t a~; gj'/en in t;',(,) uetail :-;l'l'dficatlon.

58. Flight t(~:its '..;ere eonuuctl'd to detl'l'rni n ' t.he sh ip ':; s:'stl'ln
airspel'u j'u:.;itioll l'j'l'Or ,llld to calihrate the' iioom ;lir~qll'l'tl systl'm.
D<.lta h'l're recorul'din ll'vd 1'1 ii;llt, ci i11l1' ~II,d :llltor()t~t iOI];!1 dt,
scent during coordinated Flight :tnd in "ur:,i/~g dl'r,rL'l'S of.;jdl'~;]iJl

rrom lL'vel I'li,\',11t. TIll' "ground SI1l'l'd l',(lll1'S"" ;Illd till' "trai1ing
bomb" ml'thods h'cre uscd to c,l1i!lnltl' the bonm airspeed systl'm. Thc
airspcl'u culihrutioll Ucitu ,I1'C rrl'CSl'ntcu in figures 1% through 20t1-,
appendix v.
59. Test results S}lOl, the ship's system ainl"'l'u position error
vaTi l'S from u max i mum of -9. S knot:-; at 30 KC:":~ to a min i mum of :C1'O

at 140 I\C/\S in level flight. Iluring maximum 11')\,1.'1' climhs at ~n

~C/\S, the ship's systl'ln airsJll'cd l'o:';Ition l''1'rot' is [1\'Jlroxirn/lt'~'J,

+8 knots; unL! during autorotation, the position cl'rori ,J!';::',l:"'!"

I:lately -10 knots. TIll' ,tirspccd position error caused h: : :I'S

was ,11lWYS minus and va1'Leu to a maximum of 30 knots at ',;',;"
sideslip in either direction. The Jlosit'ion l'Tro1' causc\~ I,
51 ips beth'een zero [l1ld }O llc:gn'cs causl'u ;1ll a i1'spced l'oS i: " 1'1'01'

of only -2 knots. The <:11-17 hl'1icoj'tc'r is primarily USl'" ,', ','
short-Jistancc transportation of SUppl'il'S, equipml'nt anu I'l[',.;on
ne1. Numerous takeoff5 ,111d ] <lndi.ng~ arc conductl,tI, [lnd much of
the flying time is in tIll' air~'l'el'd r~lnge from (,(1 to R(1 KCt\S, Thl'
airspeed position error in till' C11-471l is suituhll' for 0pl'ntiollil]
use; hOl\'ever, a rcuuct i on in the pos i t ion l'rro r he] Oil' HO I\Ci\S is
desirable for improved opC'l'ational IlSl'.

Vibration

60. Vibration data Wl'rl' rCcorul'u [l'om vl'rtical ~lIld Intcl'al pick-
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ups mounteu at ft::,c'agc station (FS) SU, FS 95, I·S 120, FS :;20 and
FS 480 in the test hel i copter. Vibrll UOH uatu \l'er~ recorded dur
l(lg :;e:lt;f..:Lt.::u ·,,,.:1·fui:ri,J,jlC0 iinJ 5t\ibtlity and cQnt'r~l flight5 tc ob
tain vibration levels at various gross \~eight, cg IS, rotor spoeds

..... J~ru.t .a.l.U.tut1~.lLth ro1,1gh.Q\.It . th51 ..f11.ih:t Ql1YC l.QP~t~_ ...Th.~L~.~~.; .. rli'J~YJ tJ., ..
arc not ,,:olnparl:<.1 t; the contractor's gU:lrantel'u vihration levels
us water balla~t tnnk~ were mounted in the test helicopter through
out the test program nntl uiu not properly simulate a troop load
as speci fied in the guarantee. Thl' vibration levels obf:ainNl arc
consi dored to be represl'Tltuti ve for normal miss; on accompl ishment.
TIle test resul b ure presented in figures 205 through 22R, aprenu ix
V.

61. Table 3 summal'i:es the mrixirllllm vibration levels recorded. '[he
data shol~ that the hibhcr vLbration levds arc mnlnly a function
of airspeed and rotor speed. The viln'ation levels ure hi gher at
higher aLrsjll'eds and 230 rotor rpm. The highest vlhrution !lwel
recorded was O. !13g (threc-J"'r-revolution) at FS 50 (pi 1ot' s scat)
at 160 KTi\S, 23(1 rotor rpm, a 27,OOD-pound grl... t unu n 13[)(1-foot
lID. The vibration level .1t similnr conditions, exc,'pt at 225 rotor
rpm, Was approxi.matelY O.:l5g. The' onc-per-rl'voltltion vihration
levels l~erC' ac..:eptahle tht'oughout the f1 i ght envelope for all con
ditions. The three-per-revolution vihr'ltion levels \'l'r,' the grl'atcst,
and the six-per-l'l.'voJutioJ1 vihration levels lI'ere significnntly high.
'1'11(.' latl'r.11 vil1l'atioll levels "L're much lOIl'l'r than the VL'rticnl vi
bration levels and \~ere acceptable throughout the fl:i ght envelope.
Qualitntivcly. the thrcc-per-nvolution vertical vibration levels
in the cvckpit (FS 50) were unacceptable above 130 KTi\S at all con
ditions \~i thin the flight ellvelope. The pilot I s handbook presl~nt1y

recommends that 225 rotor rpm be usc'd for nIl fl ight condi tions
below a 37,OOO-pound grwt. Using 22l; rotor rpm instead of 230 rotor
rpm between a 33 J 000 - and 37, OUO -pound gr\\'t reduces th,' n i 1'S peed
capability (flight envelope limit) of the CII-47B by approximately
lD knots. It should be noted that the cockpit vibrati on absorbers
ure tuned to 225 rpm, hut the reDlui nu~'r of the vihrat Lon ahsorhers
arc tuned to 2;)0 rpm. This contrihutes to the increased vihration
level in tlw cockpit lit 230 rplll, 1100~cvcr, if the cockpit absorhc.'rs
wore tuned to 230 rpm, the vibrntion l~vels in the cockpit \~ou1cl he
greater at 225 rpm, In summary, the presently recommencle'd proccd
uns restrkt t}1l' airspeed of the CII-47B hy lIpproximately 10 knots
helow a 37,()oO-pound grwt; however, these procedures arc ~oT\sidered

necessary becau:'L' of the othe1'\dse unacceptable cockpit vihration
levels. '1'110 l'xcc.'ssive cockpit vibrntions ahove 120 PAS at light
gross weights (hclOl~ approximatdy :n ,(JO(J pounds) and 23(1 rotor
rplll ,.LTc shortcomings wllich should he COlTecteu for improvl'd opera-
t ion and miss ion cal'al:i 1 i ty, It is rccommcndl'd that COilS i u,'rntion
be given to retrofitting thl' CII-1)71\ \,ith self-tllning ahsorbers in
the cod.pit 'lTca to reL!ucl' the vLhration 1evels and incren:,c the
mission capabi 1 i ty (PHS ,\S).
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Tuble 3, Vihration Summary.

lifQ$./L. Jlon:l!.t.y I{otor <':CI1!QJ'
Maximum Maximum

..-. -~ ''' ....- -.-........ .--< "'iT!!re'~d .., V",,;'P-/l-'" .. ·J.,A~eT'a.~ ....
l'iL'i ~ht Altitwk Speed of (KC!\S) Vihration 1 Vihration 1

(11\ ) (ft) (rpm) (;ravlt~·
(g) (g)

40,000 ;',000 2~(l ~1id 38 to lOc> O. 4~) (6/rev) O,28(6/rev)

37,O()O S,DOO ::!25 ~·1id 31\ to 1112 0.2(, (6/rev) O,17(6/rev)

27,000 1,300 230 ~Iitl 5~) to lhll (), ~13 (3/l'ev) O.43(3/rev)

27,000 11,000 230 ~I [J '12 to 138 O.44(3/rcv) 0.25 (3/rev)

27,000 S,UO() 225 I\ft 38 to 158 O.32(3/rcv) 0.23(3/rcv)

27,000 S,OOO 225 F'.;d (,2 to 148 (l .34 (3/T\.1V) o.20 (3/rcv) I
l'lhc vertical and lateral vibration levels arc the maximum levels re~
l:ortlcd at FS 50. FS 9S, I:S 120, FS 3~O or FS 480.

Lngil~e Characteristics

62. During the test program, temperature and pressure inlet sur
veys were conducted; airspeed, altitude, temperature and rpm ef
fects on power output l~ere determined; and the power available waS
compared to the specification engine' s pO\~er available, Engine
performance was satisfactory throughout the progrnm except one en
gine developed a surge problem when operated in the vicinity of
80 percent gas producer speed (Nl) at altitudes above 8000 feet.
This engine was removed and sent to l~coming for an analysis. 1~e

analysis indicated thnt the cause for the surge problem ,"as due
to manufacturing tolerances in the compressor section, and the prob
lem would not exist in other engines. Engine performance checks
at the hegin1ng and end of the program show there was no engine
deterioration during the test program. '111e engine characteristics
data are presented in figures 22D through 251, appendix V.

63. Engine temperature and pressure inlet data Were recorded at
incremental airspcl'ds during stahilized level flight. The data
are presented in figures 229 and 230, appendix V. On the hasis
of measured data, zoro [Illet temperature rise at all airspeeds was
assumed in the data reduction. 'l11crc was generally a very slight
increase in compressor inlet pressure at all airspeeds up to 70
KCAS, and the inlet pressure increased to 1.024 times nmbieot pres
sure [It 144 KCAS.

20
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f,4. 'I"he mAximum power output of tho 'Lost (m~ines was recorded and
co~pared to the Lycoming specJfication engine. The results show
that test engino SIN LEO 3202 averaged approximatelY 2S shaft horse-

.'.. ··power"·TSnpT1itilUw· ..tn"€· s15~n:t1't~1:tt11nr·~nc-;··-mm···tc"5't-cn-gfnc-···SfN"· .'
LEO 3204 averaged approximately 130 shr helm..' the specification
engine. TIle reduced pOl~cr available from both test engines was
attributed to the Nl topping adjustment. Engine power output from
the test engines is suitable for operational usc.

21
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CONCLUSIONS

bS. Thc CII-4711 hel i ~U!'ter l'xceet!crJ all contractor ','crt'ormnncc guar
antees (p:lra 11).

6(,. 'Ihe Lnere:l:-cs in gross i"ci ght and ]J:l!'loau capab'i lit:, r)1' tilt'
CII-4713 helicopter in cOlllpal'i:\U1l Id.th the CII-,17,\ UTe ~lurt.i cularly
outstantli.ng (paras 14 ant! 18).

67. The airspl'cu capahility of the ClI-471l i~ lnl':roX~l11atr.'1!' 30 knots
grouter tlwn till' CII-47;\; hO\\l'VOr, thl,.'! vibration levels lIl~ovc 120
1\Ii\S, light gross I"(;!igilts (hclo\l' an approximate 33,01]0 t:ounlls) and
230 rotor rpm arc Qxccs:iivQ (para H»).

68, Wi.thin till,.'! scope of these tests, the CII-4713 met all require
lIlents of r!IL-II-8S01:\ CXCCl,t tlw cockl~it vil'rntic'n lcvl'ls lllld tile
static 10ngituJinni stall.iLit>' l'el'uire!l1cnts (1'a1.'<l5 115 al1l! 5/1).

6V. The ovcl'nll n.\'ing 'iualities or thl.' UI-/17IJ ,He ;t:~,;i~ltl(.'d;\ 1': lot
rating of ,\3 (l'a1'a 11 J•

70. '111cre \,erc no dcfidcncies disclosed \'lhLch \'/ouB effect the
mission accomplishment of thl' CII-4713 helicopter (pll'ru ll).

71. Correction of the foLlclIdng shortcomings 15 desir(lhlc forim
proved opt'ration amI mission cal'llhiJity:

a. The lad of a \'NE computer or Cl'uise guit!c indicator in,·
stnll()d in the codpi t (!lara j(J),

b. '111e static longitul1inal instllhi.lit)' :It ull alrspeeus hc'I01'
70 KfAS (para 4S).

c. The unstahle Jynamic longitudinal d11lrCletcri:;tic~ at ,Ill
test conditions (p:rra S4).

u. TIll' excessive cockpit vihntions a!JoVL' l2ll f:]M-j (It light
gross ,,'eight<; (hl'10h' apP"l"oximatl'1y ~3,0()() pounds) anc! ?~O rotor
rpm (pura (11).
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RICOMMENDATIONS

72. 'I1H' ~hortcoming:, ~'houlu be correcteu at the' earliest conven
iencc.

73. :\ VNE computer or crui SI,) guide indicator ~hol1ld be inst!.l1lcd
in the CII-478 helicoptcr sholdng the V~IE fo1' both 2:5 and 230 rotor
rpm (rura 45).

74. Consideration shoul(l be given to retrofitting th~' ,:11-4713 with
self-tuning absorber:; in the cockpit area to reduco vil'ration levels
(j.\arn G1) •

75. '111c data contaim'u in thi s report should he incorl'0ratl·u in
the pilot's handbook.
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APPENDIX II. PERfORMANCE GUARANTEIS
AND TIST 1.IULlS

. ..... ... __ .......- _....~.._-..'._....- - ...,-------- --

Item C;uuruntee Test Rcsults

Maximum cruise speed at 150 KT/\S 158 KTAS
St, stundard day, NHP and
a 33.000-pounu grwt

S~r·.' lce ceiling, single 6000 ft 6!.J50 ft actual climb.
engine, HRP and a 2~),924- 7070 ft computed
pound gr\~t (Mission I gr\~t ) from level-fl ight data

Radius of action, Mis'lion 100 N~l 106 NM
I, 6000 pounds payload out-
bound, 300D pounds payload
inbound

Ilover OCE for 10 minutes 6000 ft 7400 ft
at a 2n,924-pound gr\~t ,
95°F day

-
Ilover OGE, SJ., standard 38,000 lb 40,000 111
day, max1.mum power

Payload guarantee, 100 NH 6000 lb 7313 lb
radius, Mission I outbound, outbound,

3000 Ib 3653 lb
inbound inbound
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1. TIll' l'(junti OilS and r.lat a 'llla l~'s is lnl,thods used to correct test doy
conditions to US standard day conditJ.ons arc hricf1r described in
this appendix.

(2)

(1)Sill' x 550ep = --'--3-
p;\ U2R)

2. '111C basic 1l0ndimcIlsional hdicoptcr equntions 1I'0re used and arc
defined as follows:

APPENDIX III. TEST TECHNIQUES AND DATA
~N~~.,•.,. "'~.T~.9.~•.

(;ENEHAL

(~1

sm

A 5\\21 (ll' \',~ x"" \ + T

38.ll42 x 1'1'
(4 )

I.,.horo: Cp =: JlOl'iCT coefficicnt.

SliP = Engine output slla ft 1Io1'5cpoll'er

p Air density (Slugs /ft 3
)

1\ = Total l'otor Slvcpt (ll'Ca (ft2)

Sl. = Hotor angular vulodty (r'II.l/sl'C)

!( = lIotor radius (ft')

C
T

= Thrust coefficil'nt

\\I = Cross lIoi.ght (Ill)

~ = Advancc ratio

26



From equation (1):

C _ Slil' x 550

'I" - ~~G2;)3-

3. ~;ignj ficant compl'L'ssi bi 1i ty effects were encountered at hi gh
~Itill' In order to best attain the effects of compressibility, the
above equations were redefined as follows:

r
f-

:

l
r
I
r
i
r
l
I

l ~
t
f

!
I

also:

(,here:

VT = True velocity (kts)

Mtip =: Advuncing tip ~Ia.ch number
- --

T ." Amhient temperature (OK)

I' rS I~ 6/00 1p =: p _ .. = IJ Po = -- Po 0= -- r '"Po Ie 18~ 0

~m
27T N._ P.(,n x v

I{

P '" SC'D level standard lby air dC'llsity (SlllgS/ft
3 i

o

a =: Ucnsity ratio

8 - Pressure ratio

e Temperature ratio

NR :I Rotor rotational speed (rpm)

therefore:

SlIP sst> I
Cp - -- x ---"3 x ._-~---

ole r\) AR (~.! x NR._ \3
60 • I~ )

4. Udng equations 2, 3, 4 unci the previous J1l'ocL~durcs, \\e g<.'t:

(5 )

h' 1
;) x ------ 'f x

C) i\g
·0

1-_.._---

(fi x;%)'
27
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1
l-

T (7)

1

~I ,tIp

NRK
I

x R x -- ,~ K
2/0 Ii}

(K)

.~
1 .:; 11 7(, x 1()

I:

POiVl;R J)ETEIU!I!':,\TION

5. '111e fuel-flOlI' method \I'llS used to determine eng.inc outl'ut shp.
Through the hi~:torr of Chinook programs, tlw cngllw torquemctcr
has proved t.o h,: in;lI.:CUr;lte, l',xtensLvc cfforts by VI-'Ttol UivLsiGn
of T1H.~ 13ol).lng C()lI1l'an~', I.ycoming and US "lr l'orl.:c ;,ersonncl resulted
in thl) clJlll..:lusion that the fm'l-floll' method ',as most "ccurate and
n'j11'l'sl'nted t!,e adual !'O\ler heing developed for '1';1;' engines.

6. ;:uel-flo\l rate '.,as recorded on an osci llograph. The resu1 t
ant fuel flo\\ \,a5 then changed to referred conditions based on the
engine inlet duct characteristics. Referred shp lI'as then found
at the correspond'i ng referred fuel POI, b>' us ing a curve based on
Lycoming test-staJld engine calihration. The· actual shp was detcr
m.ln0d by unrcfcrring the referred shp and applying correcU on5 for
ram and nonopti mum pQlo:cr turbine speed,

110\11{

7. Ilover performance \,as dete'rmlncu ICE :Ind 0(;[ by the tethered
hover technique. Limited frel'-fli~ht hover data \I'orc a1:;0 acquired
to verify the fh'st tcc.hni'1uc, Equations 5, 6 and 8 I"ore used
to define the he,veT calHlhili ty.

8. i\ pJot of Cp vcr:;us C., \-:as COllstructl'U for <l sclc'cteu \\'heel
hoi ~~ht. i\t the S:IIIlC "'hcel hl'ight, scnaratl' curvcs \,.'erc dl'fineu
for different N\/Iii. Com]1res:;Jhilit)' cffe\:tc; 1\ore uctcrmiT1l'd hy
comral'ing the Cl' rc\;ui red for a constant C'l' at vari ous NI:/v'O' s,

9. Ilovcr I'erfurlllance dwracteTistics ma~' he extracted from these
curves in PTcl';lTLng tahles or curves for flight manuals for an)'
clllll1Jillation or cunditions,

28
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f

i
~

l__... ~.
I

TAKLOH-- _.- --
10. Takeoff performance \\'Us determined using constant whee 1 height
aee~1e-1"I1t1<m·; ··P!'!'e-htA-~"~Tfl'!lt"" ltli-1''i M~t'l·R-t-···t'h~··r~WI!''''T'f:'''11:t4'!'l!'cl

to hover at a J[I-l'oot l'l'fer,'n-:l' \,hed Iwight.

11. ):quations I, 2 and thl' i\el' !'arameter here used to correlate
the takeoffs. i\C p is uefinl'd as the tli ffcrcnl.:c behwen the tcst
maximum !h1\':cr avatla:l1l' at a :;0- or lOO-foot obstadC' and the power
rl~qulrcd to hover at a IO-foot rC'fercnl.:l.' wl1l'c1 height.

12. 1:01' each /'\(;1" a l' lot \\·~IS .:onstructel! to rdate the distance
required to dear a So- 01' lOO-foot obstacle and the selected climb
out airspeed through the obstacle. FlnalJy, the individual L1e p 's
h'ere comhlneu to form carpet plots. These plots became the tools
uscJ to prodi ct takeoff performance' for [lny excess pO\~er concli tion.
Also, any required set of takeoff distances may be determined by
the pTOrer usc of these plots.

CLl~ms

13. 1\11 climbs h"l're flO\m at the hest c.limb ~drsl'el'() lI'hich "LIS
ohta.ined fl'om h'vl'l-I'light l'('rf(ll'll\al1l~c daLI. lkst climh airspel'd
is defincu :lS the ai.rs~lcl'd for minimum IHJl'CT required in level flight.

lfl. Sm,tooth d imbs we I'e flo\1'n to dett~rmin(' the rower coefficient
(K ) <l.1li.l weight coefficient (K\\,). Kp LInd Kw arc used to solve the
di~fcrcnc,-, in rate of cl illtlJ (Il/C) causcd by the lIi ffcrencc in shaft
horsepo1Vr.')r and gross \·:cight. respectively. 'J1wsc differences occur
when the pcrfol'mancc of an lnstalled test engine is cerrected to
a model speci.fication engine for st:muard day conditions.

CD)

(10)

33,ODO

x SII!'
s61VC - K

\\'

equations arc:

LIP-Ie = K(~~llt) x
p \~t

x 33,ODO ~; - ~_\
~ s t"}

The15.

,,'here: Standartl shn ft horsepower :lvailahll' minus test shaft
horSCf'O\l'i'r rnCtlSUTl'd

IV Test gro:;~ I,eight
t

:.'11I'S Standan.l <~ha ft ilOrSepO\\'cr <It~'1l1iretl from a mouel
Spl'C i fLl'<It i on engIne

IV =' ~;t:ll1u<lnl gross II'eight
s

29



16. Continuous climbs I"cre ,'onuucte,l to determi ne service eei lings.
The initi:1I !'~t~ ~f cl1.~~ (tlh/dt) ~'.'~~ co'!'!'~ct~d to t~r'~11~C' !'~t~ 0!

r
1

r

,

l
!

L'_h__.
I
i

climb (R/C
t

) b>' the equation;

-T

[i/et
llh at
lit 'f-

as

(11 )

1

where: T == Test ambient air temperature CK)
~\

T Standard amhien~ ~lir temperature (OK)
a s

17. 'nlC 5tandard rate of climb \I'as finally determined hy correcting
the tapeline rate of c1 imh for shaft hor5epOl\e1' and gross \"C i ght
differencl's using l'quation5 ~) and 10.

~;UJmnari zat Lon:

(12)

LEVEL I'L narr

18. Level-flight speed-po\<"er performance \'o'as determined by liS ing
equations 5 through 8, Each speed pO\'o'o1' I'o'as flown at a pre-determined
Wlo and N/IG. To maintain N/<S <l;\proximatcly constant, al ti tude
was increased as fuel was consumed. N/le was held constant by In
creasing or Llecreasing rotor SI'C'ccl as the amhicnt air temperature
increased or decreased, resp",:ti vely.

I g. Jhe raw data wns reduceLl to referred terms: SIIl't/') /0,
V'j'I!O, \1//6, Nn/IO, tach point I;US then corrected to unaccl'lc~ateLl
~l1rspccd, zero rate of climb or descent, aim IVt/') and ~dm NI'l 10 ,
The~;e I,ere done hy the follo,d ng mc:thods: \

a. i\ccc1cration-decc1crat ion correction theory:

F ~I a

~I :: Hass (Wig)

G :: I\ccclcrat ion Ci\V'j'/lIt)

30
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l
l..,.__.
,

where:

6SIIl'--- :;

£'ISlIP
-_:::

l~lo

LIS1 Il'--=
olG

I~ flVTNO VT /0o' x ....._~-- x ._. X -

i\t 16 g x 550

Change in referred shaft horsepower (shp)

(l3)

~ = I\ef~rrcu test gross II'eight (lb)

6V'rI';~
.~ '" Chango in rcfcr2cc! true airspl'ed per unit change

of time (ft/5c~ )

VT
- = Rl:forrcu true llLrsl'cL'd Cft/sec)
10

')

g = 1\i.~cl'lcrlltion of gravity (32.172 ft/s('c~)
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Formulae:

Reduction:

b. Rate-or-climb or rate-of-descent correction:

:\,P.';C x W
t

K x 33,000
P

!ISlIP =

M/C = KPt~~P) x 33 ,000

From equation 9:

A plot of V lie versus time was constructed and then a line was
"····'rai"ruullTFutgli tri~"<l101TIt~." ·1'\ta!ro1'O"et~t';IIv'e-·;-~s"lopt!··\\,t:tS"fottnt}--'

l'ihich gavo tN ';/0 : tit. By using the values of tN lie :' bot and the se
lected v/IO in equation 13, tht" di fforence in SHP!lll/e can be solved
for an ~ucceleratcd airspeed.

r

i
l
~

L._ ....
f

I
i

I
[
f

I
!
I.

ole K x 33,000
P

.6SIIP

ole

MHP

1 t.IVC x Wt'" --x _.
ole K x 33,000

P

LiR/c IVt--x-
10 8

=-- (14)

Reduction:

A plot of pressure altitude (lIp) versus time was constructed, and
u fuired line \'ias drawn through the points. At a selected 111" the
slope l'laS found (dllp/dt) which, in turn, ",as changed to tapeline
rate of climb (6R/C ,) hy equation 11. Bv referring L\R/C t and by
using equation 14, the c1wngc in 6SIIP/,~/(j \\'Us that obtained for
zero rate of clLmb or descent. .
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c. Aim Wt/o and N/IO corr{'ction:

A graphical solution is applied to correct test Wt/o and N/le to
ntm·-1~t1~~jnl:-:t/e. ·1'hi·sm~thod't:; 'tl'lw1 ittfoT -;l'lrr'l"'gc .~OT1'CCt ion.

'~\e test points ure first corrected for acceleration WId rate of
climb or descent as pr~scrihed previously. Secondly J plots arc con
r;tructcd for SIIP/o/o versus vT/la rlt lines of constant Wt/6 for a
given N/IO; SlIP/ole Versus \\'t/6 at lines of constant \'"1'/10 for a
given N/fli; SlIP/OlD versus NNe at lines of constant IV t /8 for a given
VT/le. 'l1lC faired lines for all three plots must cross. The lust
plot will show the effects of compressibility.

At the aim W/6, enter plot No.2 lIml find the slope (tlSIIP/o/O .: 8W/O)
at each vT/le. Construct a plot of L\tlIlP/6/e .:. 6,W/l\ versus V/V8.
At the test v/15, fiall tho corrosponJing I\SIII'/6/8: t,W/6 \~hich, in
turn J is multiplied by tho difference of test to aim IV/c. The re
sultant ""SIIP/a/G is the 1V/6 c.orrection.

The same procedure is used to solve for the l\SIlP/C/o for a 6N/IS.
Plot No.3 is used, and a plot of 6SIII'/o/O : M/le versus Vr /I0 is
cDnstructed.
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APPENDIX IV. INSTRUMINTATION

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

PIIUTOI'ANEL

Bourn airspeed
Ship's syst~m airspeed
Rotor speed
Gas producer speed (N I ) (both cngines)
Boom al t i tude
Ship's system altimeter
Compressor Inlet temperature (both engines)
Exhaust gas temperature (both engines)
Free air temperature
Rate of climb
Fuel flow stepper motor (both engines)
Event switch
Event light
Corr~lation counter
Record coder
Camerf:i countcl'
Time of day
TorqUll (both engines)
Fuel totalizlCr
Fuel temperature

OSClLLO(;l(APll ::. (~lul t teolored channe 15)

Rotor speed (blip)
Vertical vibration at FS SO
Vertical vibrntion at FS ~5

34
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Vertical vihrntLon at rs 120
Vertical vibration at FS 320
Lateral vibration at FS 50
Lateral vibration at FS 95
t:'ttcr::llv1br~tton at I"S 12~

Lateral vibration at I·S 320
Engine fuel flow (cycles) (both ('ngincs)
Pilot's and engineer's event
Correlation counter
Record coder
Aft pivoting actuator load
Aft swiveling actuator load
Aft fixed link loa.d
Compressor inlet pressure

OSCILLOGRAPH 2

Rotor speed (blip)
Rotor speed (linear)
Gas producer speed (N I ) (both engines)
Longitudinal stick position
Pednl position
Thrust l\,)vcr position
SAS pitch positiun (both actuators)
SAS roll position (both actuators)
SAS yaw position (both actuators)
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APPENDIX V. TEST DATA
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FIGURE NO. i&
NON-DIMENSIONAL HOV&RING PERFORMANCE

OH-47B U.S.A. sIN 66-19100
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fIOURE NO.5

NON-DIMENSIONAL HOVERIJO PI
CH-li7B U.S .J.. s/l 6611]

T5S-L-7C sIN LEO 3202 & r.

62

WHUL HEIGIi'l' • S FII

,854504642

AVO •
GROSS AVO. AVO.

__ VlII)IfI' .C.!.9! I{/fI'
LB. IN. R.P.M.

31460 ~31.3(HID) 2)6

)1460 331.3(MID) 230
31460 33l.3(MID) 225
31460 331.3(MID) 220
32330 331.7(MID) 230
32330 331.7(MID) 22,
32330 331.7 ([o1ID) 220
33000 331.0(MID) 230
33000 331.0(MID) 225

3.3000 331.0(MID) 220
33000 331.0(MID) 215

363430
28~---------------------

36

40

)2

68
.- AVO.

l DPSI'l'Y
! - ,- '~"~"""""'--'-'-'-~''''''~''''-~~'' -.- ,_,_ -__ .ALtrrtml..

64 SYM. PT.

0 10490
0 10490

60 0 10490
¢ 10490
c $650
\J $6,0

~
¢ 56$0

r-l -A 1340
H A 1340

Il..
0 1340

55
~

52 (7 1340
H

~ ~\J'\

R 48

~
1"'1

H
Po. ~0

1

-----------
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FIGURE NO. ~

ION-DIMENSIONAL HOVERING PERFORMANCE
CH...47B U.S.A. SIN 66-19100

T55-L-7C sIN LEO 3202 & LB:O 3204

f
•

L
I

f

~
!

WHEEL HEIGHT • 5 FEET

.-- -- ."..._-----_._-_ ....------- ._---,_._._..._... -~-j.. ... .. ..-.'

NOTESl
1. WHEEL HEIGHT MEASURED FROM THE BOTTOM

OF 'l'HE RIO/iT REAR WHEEL.
2. ALL DATA OlJl'AINED FROM TETHERED HOVER•
.3. WI ND LESS THAN .3 KNOTS.

$8 62 66 70 74

41



FIGURI:l NO. 6
NON-DIMENSIONAL HOVERING PEnPORMANCE

CH-478 U.S.A. SIN 00-19100
T55-L-7C SIN /.EO :LW2 Ii I.EO 3204

W!lEEL lltlliHT .. 10 FEET

N/I6 • 230 R P.t.l,

40

NOTES:
I. ALL DATA OBTAINED FROM

TETIiERED HOVER.
2. W/lEEL HEIGfIT MEASURED FROM TIlE

BOTTOM OF TI-lE RIGHT REAR
W1-IEEL •

.i. W[ND LESS 11IAN .3 KNOTS.

AVG. AVG.
DfN'~tTY CftOSr, AVG.

ALTl TUDE WEIGIIT l:.I'.
FT. LB. IN.

10350 3031 () :Bl, 4 eM! 0)
5510 341~O 331.2 (MID)

50 3 ~6!JO 330. ti (MY D)

SYM.

o
60 0

D.

36
Ii.

/
32. Y
2'L. _

Sb

In

"....
><

c.
52:r: ..,

V1 '2'
:-< a

'-I

0 of,
t.l'l a
Lt')

48
Ie'0

.-t

><
r,l.,

u 44

40 44 48 ,..,
56 60 64 68.,-

eT x 10
4 ... ti .1'1.:.., x 10 4

pA(I2R) ...

42
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FIGURE NO. 7
NON-DIMENSIONAL HOVERING PBRFORMANCE

CH-47B U.S.A. SIN 66-19100
TSS-L-7C SIN LEO 3202 &LEO 3204

~~~ HEIGHT • 20 FEET
Nj16 • 230 a.p.M.

AVG. AVG. AVG.
. DIlNU'tY· .. GROSS e.G..•

ALTITUDE WEIGHT
SYM. FT. LB. IN.
0 10090 30480 331.2 (MID)

CI 5320 33160 331.2 (MID)

6- 350 36510 330.9 VUD)

NOTES:

1. ALL DATA OBTAINED FROM
TETHERED HOVER.

2. WHEEL HEIGHT MEASURED FROM
THE BOTTOM OF THE RIGHT REAR
WHEEL.
3. WIND LESS THAN 3 KNOTS~

1

28
40 44 48 52 S6 60 64 68

C X 104 .. G.W. X 104
T

pI- (I1R) 2
43

~ J
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FIGURE NO. 8
NON-DIMENSIONAL HOVERING PERFORMANCB

CH-47B U.S.A. SIN 66-19100
TSS-L-7C SIN LEO 3202 &LEO 320.

., ... 11._ •

NOTES:
1. ALL DATA OBT~INED FROM

TETHERED HOVBR •
2. WHEEL I-lEIGHT MEASI,JRED FROM

THB BOTTOM OF THE RIGHT REAR
WHEEL.

3. WIND LESS' THAN 3 KNOTS.

AVG.
e.G.
IN.

331. 1(MID)
331.0(MID)
331.7(MID)

.. , -AVO.
GROSS

WEIGHT
LB.

30180
33520
33200

WltBEL HEIGHT • SO FEET
'Ai /6. ,30 R. P•M.

I ••. "A-VG;!
DENSITY

ALTITUDE
FT.

9900
5300
1360

gYM.

o
a
6

30
36 40 44 48 52 S6 60 64

:J 4 G.W. x 104CT x 10 '"
pA(n.R) 2

44

42

34

46

so

S4

38

S8

62

LIlo....
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FiGURE NO. Y
!\jON-DIMENSIONAL 1I0VEHING PEHFORI-IANCE

CII"478 U.S.A. SiN fln-I9l00
TSS-L"7C SIN LEO 3202 &LEO 3204

AVG. AVG.
btN:-;TTY C1WS5 ,\Vr. . AVG.

ALTITULIE WE [[;IlT e.G. N/Iif
SYM. FT. I.B. IN. lLP.M.

0 4270 292(JO 3,11.{I(Mlll.l 230
0 4270 29'~()0 331.6lM1lJ] 225
D 42"/0 29260 3$1. (, (MlD) 220

I:::. 720 33030 331 . ~nt-Il D) 230

0 nlJ :n030 :'i31.9(MlD) 225

Ll 720 3:H130 3:H .D(MTD) 220

64 Cl 720 :B030 :1:11 .9(~I[Ll) 215

68

NOTES:

1. OPEN SYMBOLS DENOTE DATA OBTAINED

FHO~1 TETHERED HOVER.
2. SHA1JED SYMBOLS DENOTE DATA OBTAINED

FROM FREE HIGHT HOVER.
5, WIIEEL IlEIGIIT MEASlJRf:D FROM THE

BOTTOM OF THE RI GHT REAl{ WHEEL.

4, WIND LESS THAN 3 KNOTS •

WIIEnL HEIGHT or 100 FEET

48 52 56 60 64

I [)4 I:.W.
1() ,ICT x , ---'----J x

p ill.iIR) •.

45

._--------~_..._--_. __..._--------------

40

60

-, 56
.~

"
;1 1
:.L:
lfJ ,f",

52,""",

:,...; r..:
("'..,. ) • .J

l'l ..-,:;
,n o.

" 48
(J
.-I

"
.:1<

'- J

44
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FIGURE NO. 10
NON-DIMENSIONAL HOVERING PERFORMANCE

CH-47B U.S.A, SIN 66-19100
TS5-L-7C SIN LEO 3202 &LEO 3204

1
WHEEL HEIGHT = 100 FEET

NOTES:
1. ALL OA1A OBTAINED FROM TETHERED

HOVER.
2. WHEEL /IEIGHT ~1UASURED FROM !fiE

BOTTOM OF THE RIGIIT REAR WHEEL.
3. WIND LESS TIIAN 3 KNOTS.

38

42

AVG. AVG.
DBNSITY GROSS AVG. Ave.

ALTJtUDE.. WEl.GtlT C,O. ~11f
SYM. FT. LB. IN. R.P.M.
0 10030 29130 331.S[~lllJ) 230
c 10030 2':H30 331.5 (MID) 225

66 0 5610 32410 331.0(MID) 230

D 5610 32410 331.0(MID) 225

0 5610 32410 331.0(M1D) 220

62

IJ"l 58
0....
><

~ t"'l
CIl .-,

i:I:: 54>( ~

'-'
0 -.::
IJ"l Q.
IJ"l

IJ"l
SO0....

><
up.

46

L

L

34
40 44 48 S2 56 60 64 68

CT x 104 = G.W.
x 104

DACllR)2

46



FIGURE NO. 11
NON-DIMENSIONAL HOVERING PERFORMANCE

CH-478 U.S.A. SIN 66-19100
TSS-L-7C SIN LEO 3202 &LEO 3204

WHEEL HEIGHT • 100 FEET

1

AV<1.
NIle

R.P.M.
242

236

Ave.
CIG,.
IN.

331.1(MID)
331.,t (MID)

NOTES:

1. ALL DATA OBTAINED FRO~1

TETHERED HOVER.
2. WHEEL HEH-iJIT MEASURED FROM Till'

BOTTOM OF TIlE RICllT REAli \\IIEH.

3. WIND LESS THAN :S KNOTS.

AVG. AVG.

DENSITY GROSS
.Al.TITUDE .WllIGHT.

SYM. FT. LB.
o 9810 30520

6. 9980 29130

42 4

38 4

62 6

.
:Ii
~.
~

,g
t"l
N

X.
.Q;ll Q"
~..... ~
:iii;

N
1- ~

.;)
' ..

66

III
'=' 58 6....
><

iEt<"l
VJ ,-.,

0::
:-: c:

'-' 54 6o «
Ln Q.
III

II

1fI
c>....
M 50 5
uQ.

46 5

r

l
L

(,u 70S.!:! b2
(;.11. <1

::: x 10
pAcnR)2

5046
40---·-----------------------------
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FIGURE NO. 13
Cu¥PRE6S I iH LlTY i;UWER

IN HOVEn
CH-47B U.S.A. SiN 66-19100

TS5-L-7C SiN LEO 3202 &3204

NOTES:
1. DATA POi~iS OBTAi~ED FRGM FIGURE 4.
2. CURVES FAIRED USING VERTOL NON-UNJFORM

DOWNWASH THEORY.

1

8

7

6

5
L1l

0- 4
><
0.

(.; ~~<l

2

1

0
.64 .65

230

.66

235

.67

TIP MACII NUMBER

. I

240

.68 .6~

245

75 x 10-4

70 x 10- 4

.70

250

HEFEIUUilJ ROTOR SPEED, Nlv'0 - R.P.M.

49



70

uu

62

eno-

en
o....

>< 50
,..f'

46

42

38

FIGURE NO. 14
NON-OIMENSIONAL OUT OF GROUND EFFECT

IIOVERING PFRFORMANCE SUMMARY
COMPRESSIBILITY EFFECTS

CH-478 IJ.S.A. SiN 66-19100
TS5-L-7C SiN LEO 3202 &LEO 3204

NOTES:
1. WIIEEL IlEIGIIT = 100 HET.
2. CURVES OERIVElJ FROM

FIGURES ~} Tl-Il{OlJGII 11.
3. WINIJ LES:; THAN 3 KNI,.;'~.

1

34
"'

40 44 48 52 56 60 64 68

104 G,W.
x 104[T x =

pA (~2R) 2
50rv
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l

I
5000

4600

4200

3BOO

3000

2600

2200

FtGURE NO. 15

LEVEL FLIGHT PERFORMANCE
CH-47B U. s. A. sIN 66-19100

au LEVEL STANDARD DAY
ROTOR SPEED • 230 R.P.M.
OROSS WEIGHT • 33000 LB.

NORMAL RATED pavn~R ---

GUARANTEFD AIRSPEED
AT NORl1AI, R'\T~;D POHRR

RFCOW·WNDE:J CHUISE

LINE ORTAINF.D
FROM FIC11.RES 45
TlIROUGH 47

1800L..--------------------------
20 40 60 80 100 120 140 160

TRUE ATRSPFED - KNOTS

51



FIGURE NO. 16

Ll;VEL HIQrr Pl;I{j'UKMANli:
CH·478 U.S.A. SIN u6-1~IOO

1
GROSS
WEIG}{l'

LB.
25740

ROTOR
SPEED
R.P.M.
226.8

AVG.
e.G.

IN.
331. 0 (MID)

THRUST
COEFFICIENT

CT
0.004065

AVG.
O.A.T.

·c
1•. 63

S200

IUXDlUM CONTIIIUtlIJII PC1Il'l!47 .

NOTES;
1. FLIGHT HaWN AT lip ". 1022 FEET.
2. NAMPP TEST POINTS OBTAINED FROM

TEST FUEL FLOW lJATA.
41:WO

4400

0.99 NAMPPMAX~
4000

~CJ Q t::I
-1
W
~

Q
:J-

et: Q

~
Z
~

0 3600 0.05 ~l:l.
W.l a:l/)

" 0.04
w

~
!:l.

~

Eo- W

$. 0.03 -1
3200 ....

:::E
U1 a:

FUEL FLOW BASED RECOMMENDED 0.02 ....
<

ON LYCOMING MODEL CRUISE
j

2800 SPECI FICATIONS 0.01 ....
!;

0 <z

2400

LINE OBTAINED

2000
FROM FIGURES 48
TIIROUGII 50

160140120100
1600~----------__-------------------

20 40 60 80

TRUE AIRSPEED - KNOTS

52
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t 1

i l.\'l.t Hilan 1'1: jU "1l"4.NU:

Ui-PII U.S.A. S,', tlb-191011

I
~

I

L

I
f

~

5200

4l:!UO

l;R\JSS klllOR Ave. TIIRUST AVG.
WI: Iljtn' SPU:O c.(;. COEffICIENT O.A.T.

l.if. K.P.Pi. IN. CT
...
"

25910 229.0 331. 5 (MIIJ) 0.003933 12.50

NUTES:

1. FLLCIIT FLOWN AT lip '" I7411 I'll;!'.
2. NAMPP TeST POINTS OBTAI~ElJ mUM

'fEST FUEL HOW LJATA. --T
MAXIMUM CON'l'INUOUS PCMlRJ 0

4400

CD

4000

,.:;
LL1,<C
~',J. 36UO
:..-.1
If)
(.,~

(~

2800

2400

2000

O. D9 NAMPP1>1AX

oJ
lJ.l
~
L.l.

Ci

0.05 ~
ClC

Rl.'.COMMENDED 0.04
lJ.l ",Q., '\

CRUISE C/')

FUEL FLOW BASELJ ON
w

0.03 ..:l....
LYC01>IING MODEL ::£

SPECIFICATIONS ClC
0.02 ....

<

0.01 ~
\.,)....
5

a ~

LINE OBTAINED
FROM FIGURES 45
THROUGII 47

o

160140120IOU806040
1600100---------------------------------

20

TRUE A.IRSPUED - KNOTS

53



i i "unt :'u. ill

1.I\ 1:1. I Ll~f1 I'lRfOI(MANll

UI·-i7li U.S.A. SIN b6-1!JIUU

liROSS RUTOR AVG. 'CltRUST Ave.
I WEIGKT SPl:~1} C.C. COEFFICIENT a.A.T.
• ... ,.. ... ... i i~ . CT

.,.
I "'D. t\ , ... • 1". '"
L 28350 226.2 331. 5l~HO) 0.004467 18.08
r 520U

MAXIMUM CONTINUOUS POWER~

FLIGIIT FLOWN AT Hp '-' 15LJ FEET.
NMlPP rEST POINTS OHT.A.INEn FROM
TEST FUEL FLOW DATA.

NOTES:
1.
2.4800

4400

4000
().99 NAMPP~IAX

0.07 ....J
eo:: ~
~ 0 IL.
0 3600 0.06 0Q"
:.r.J

~
~ 0.05 ~!a

Ol:

~ RECO~ENDE[)
~

3200 0.04 Q"

CRlJISE Vi
tJj

~
0.03 ~

:::0:
Ol:

FUEL FLOW BASED ON LYCOMING 0.02
....

2800 <:
MODEL SPF.CIPIC~rlnNS =2

0.01 u

5
2400 0 ~

~ LINE OBTAINED
FRml FIGURES 48

2000 THROUGH SO

160140120100806040
1600 ......-----------------------------

20

TRUE AIRSPEED - KNOTS
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Hi;IIR[ NO. 1Q

Ll: VLI. f LItm Pl;ltfUIt'<tANCI:
C1l-478 LJ,S.'\. SIN b6-1910U

1
GROSS
WEIGHT

LB.
31420

ROTOR
SPEED
R.P.M.
230.3

AVG.
e.G.

IN.
330.9(MID}

THRUST
COEFFICIENT

CT
0.004702

AVG.
O.A.T.

ae
15.75

5200

NOTES:

1. FLIGHT FLOWN AT II = 1354 FEET.
2. NAl-IPP TEST POINTSPOBTAINED FROM

TEST FUEL FLOW DATA.

LINE OBTAINED
FROM FIGURES 45
TlIROUGII 47

2400

2800

4800 ~1AXIHU~
CONTlNlJOUS
POWER

0.99 NAMPPMAX
-l
UJ
::l

4400 0 ().Olj :..t..

Cl
L;
:::l

0.05 0::..

~ <:x;

0.04
"-l

0 40000..
rJJ 0

-,j
tf) ~1

t:lI:: 0.03
-l

~
"-

~EL FLOW BASED ON

:<:
&-t '"i 3600 RECOMMliNDED 0.02 "-

<t,

r.n LYCOMING MODEL CRUISE ..:I

SPEcr FICATIONS
,-(.

0.01 ~)

""
'"'"',:;:;

0 <t:
3200 ~

160140120100806040

2000 L.- . _

20

TRUE AIRSPEED - KNOTS

55



PI. '"
d \U. Hlull 1I,-I-1k'\'\\. i

111-478 ll"i,l, '. f,I. l~illl('

,;RIl'iS
WElGlIT

1.8
33400

ROTOII
SPEED
R.P.M.
224.9

A"",
C .f;.
IN.

330.R(MlD)

I1IRliSl
CfJI FFf (I ENT

O.O~·~L91

Ave
O.A.T.
·c

14.74

L 5600

NlJTES ;
1. FLIGHT FLOWN AT III' :0 Ib38 HLl.

5JOO 2. NANPP T1:ST I'OINTS OIHAINllJ IHUr.l
TbT FULL FLOW DATA.

..... ~. _LINE OBTAINED
FROM FIGURES 48
TIIROUGII 50

o2400

4800

MAXIMUM CONTINUOUS ro~

4400 0.07 .,.J

0.99 NAMPP~IAX w
:;)
~

rn 0.06
Q

a:
~. 8

U-l 4000
0...-/ 0.05 Q,

3: [J ,/0 ~

0- W
U-l 0.04 Q,

~ ~
E- 3600 RECOMMENDED CRUISE 0.03 i!
~

a:
U'

0,02 :< '.

LINE BASED ON LYCOMING ~
:S200

MODEL SPECIFICATIONS 0.01 ""'~
0 ~

2800

160140120100806040
2000 '--'-------------------------------

20

TRUE AIRSPEED KNOTS

56



l

; i. I' f!; . " I .. \ .
"

,
, I! I'll 1/ , .\ './ . I' I <II J

\.Rl)~;S f{llTUR ,\ \ (, , i IIIWS'l AVe.
WE [(;H'!' SPH:IJ L.C. I ULH III tNT O.A.T.

LIs, k, P , ~l. IN. Cl :c
39370 .~~8. 3 331.1(MHl) U.005914 10.75

~, ~ DO

5411ll

t\OTI5 ;

1. HII;IIT \·[,(lI1'N ,\I' III' = lt~) I 11'1"1.

) NMlI'1' TIS 1 pn I NTS nHT,\ I!'JI II I 1H1~1

'llST FUEl. FL!)\~ llATA.

sooo
TRANSMISSlnN I.IMlT..=:1-

.::I

0.05 ~
o
0-

n.o,\ ffi
('l.,

l/)

0.03 ::l-~
0.02 IX-..r;
().O 1 ~

....
() ~

z

/
o

o

REr'OMMENDI:[) C1HJTSE __-"'·/1

JJ 0 ]

~Mi\XI~lll~~
~,. CONTI NIIOIJ~

, /? I'()\~ER

FUEL FLOW BASED ON l.YCOMING
wmE!. .sPECI FICAT IONS

o3400

'thOO

'- .....
I

,) 42UO.-:1..
,.>..1
I.n
,~

'~

I ~
w... 38UO.of.
,C!
V)

3000 LINE OBTAINED

FROM FIWJRES 45

T1IROUGIl 47

2600

160140120lOllHU40
2200 '--------------

20

TRlJE i\ I k:";Pl:ElJ KNllTS

57



! ,', ti t .'iiJ

i I .. i ,. i LhI II d ki I.1!'Jol..\,\1 t
d!·I·~ ,1.:--.-\. "'i~ hI. l:Jl\llI

L

l
5400

CROSS HU1UR ,we. T1IRllST ft.Vt;.
WEIGlIT SPUiU C.li. COEfFICIENT a.A.I.

Lb. R.r.M. ... ,. .....In. '"r ...
26660 232.Y 330.0(MI0) 0.004504 !).I'H

500U

NOTES:
1. HIGIIT FLOWN AT lip = 5785 FrET.
2. Nf\MPP TFST POINTS ORTAINED FROM

TEST FUEL FLOW DATA.

4000

0 0.07
".J

~
4200 1.1.

Q

~
~

ct:
0::Uol

:;&
~1AXIMUM CONTINUOUS POWER IJ.I

0 3MOO I:l.
I:l.
Uol U')
V') Uol

~ .03 ".J

/
....
::a:

E- c.::
I.lo 3400 FURL FLOW BASED ON LYCOMING .02 ~~ ~DEL SPECIFICATIONS

~
V')

RECOMMEND"" ----=f .01 ....
CRUISE 5

3000 ~

26UO

2200

LINE OBTAINED
FROM FIGURES 42
TI!ROUGH 44

16014012010080uO40
1800 ......------------------------------

20

TRUE AIRSPEED - KNOTS
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MAXIMUM CONTINUOUS PO\.,rER~-

FI~1U HO. !J
LEVe.I. FL:iiHT rr" ,.ru':;i.ijKE

CH-117Tl U.S.A. sIN 66-19100

!lOTOR AVO. THIllj8T ".VG.
SPEFD ~.c. COmrCTF.NT O.A.T.
R.P.M. IN. C 'e
227." 3L7.2 (AP'i'j

•. '1___
5SU.UCUfU':

NOTES I

1. nIGHT FLGJN AT Hp • Ll.12 n~~:T.

2. NAMPF 'f)<;T POINTS OBTAINED FROM
TEST FUEL FLCM DATA.

aqoss
WEIGHT

LB.
28070

5200

4800

4400

0.99 NAMPPW
4000 0.07

~

~
~

0.06
~~

3600 0.05
0

u~ :l..
n,

[i3 0::r..
0.04 0<

~ ~RECO~{ENDED CRUISEII) 3200 0.03

LINE BASED ON LYCOMING r:i
0.02 oc.:

MODEL SPECIFICATIONS g
2800 0.01

~0

2400

0
LINE OBT.UNED0 0

aooo FR0l'1 FIGURES 45
TlIRlJUtjll <17

b.

40 60 80 100 120 140 160

TRUE AJRSPEF.D - KNOTS
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HllUKt. J\lU. 24

LEVEL HlUllT ?Ep'rC~.MA."JCE

ell ~7B U.S.A. SIN 66-19100

1
AVG.

a.A.T.
0,...

5.56 , :
....... , ...•... 1,., ...... c....,.••.• ' i" .,., ...1 ....

TIIRUST
COFJ::FICIf~NT

Cor
0.004702

AVG.
e.G.

IN.
330.1 (MlD)

ROTOR

gPEED
R.P.M.
~26.2

NOTES:
1. FLlLltlT FLOWN AT H "385~ FEET.
2. NAMPP TEST POINTSPOBTAINElJ FROM

TI::ST FUlL FLOW DATA.
). MIRJI)R 01.

GROSS

WI:IGH'I'
LB.

28650

·hiOO

~uuo

5400
_ •...l. __ ~.•. ~ •... r .. ~.· •. ~. __.•• ~ _ ••• _~._...~._ ._ .'~'

o

0.07 ~
;JJ
;::)
t.I.o

0.06 Q

~
0.05 ~

IX
;JJ

0.04 g.
t/)
u.l
...:l

0.03 Z
0::-0.02 <
...:l
<
r~

0.01 ~

<z

140 160

LINE OBTAINED
FROM FIGURES 45
THROUGli 47

120

RECOMMENllED
CRUISE

80 10040 bO

oy
/'

FUEl. FLJW BASEll ON LYCOMI NG...----
1>10DEL SPEC l FlCATlONS

2U

:~ooo

2200

18UO

.!600

·1200

,~

"-l
'/ler:
'::l
:I:

G: ';400
:{i
:Il

TRUE AII<SPE!'ll - KNOTS
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,-
f
l

FIGIIRf. NO _ 25

LEVEL FLIGHf PERFORMANCE
CH-47B U.S.A. SIN 66-19100

1

4600

4.82

AVG.
a.A.T.

°c

... _ _ • -...•... ~.... ~ _.• l .•• _ ~. ~" .-1 ••.

THRUST

COEFFICIENT
c'T

0.004702

AVG.
C.G.

Trw·
330.5 (MID)

NOTES:
1. FLIGHT FLOWN AT lip .. 3838 FEET.
2. NAJ\IPP TEST POIIIlTS OBTAINULJ FROM

TEST FUEL FLOW DATA.
3. RAMP D()lN.

5000

GROSS ROTOR

l WEIGl-IT SPEED
! L~. H.P.~.

L 28670 225.9
, _._.~._....._ ..,-.•_._._~.~ "_,, .. 'm •....•...•·· ... · ... _ ..

I
f
1

I

4200

rr.
lJ.l
~
0 3800c..
lJ.l

~g
l~

~
3400

3000

2600

2200

0.07
...:l

~
0.06 u..

0

~
0.05 0

0..

0::

0.04 w
0..

til

0.03
lJ.l
~....

FUEL FLOW BASEV ON
:;:

LYCOMING MOllEL 0::
0.02 ....

SPECIFICATIONS <
RECOMMENDED ...:l

CRUISE 0.01 j....
~

0 <z

LINE OBTAINED
FROM FIGURES 45
THROUGH 47

160140120100806040

1800 L...- . _

20

TRUE AIRSPEED - KMJTS

61



FIGURE NO. 26
LEVEL FLIGHT PERFORMANCE

CH~47B U.S.A. SIN 66-19100

1

NOTES:
1. FLIGHT FLOWN AT lip = 3770 FEET.
2. NAMPP TEST POINTS OBTAINED FROM

TEST FUEL FLOW DATA.

i
~

L_ .

I

.. 5.4OIt.

5000

GROSS
WEI GIlT

LB.
28750

ROTOR
SPEED
R.P.M.
228.5

AVG.
CoG.

IN.
311.2(FWD)

THRUST
COEFFICIENT

Cr
0.004702

AVG.
O.A.r.

°c
11. 25

4(}OO 0.99 NM1PP~lAXI
_-.

Cl 0.07 ..J

Cl 'l.l
:;:)
LI.

4200 0.06
~

~XIMUM 0.05 2e
CONTINUOUS l¥:

'l.l

0:: POWER Q,

'l.l 3800 0.04 V);;c

~
~

'l.l
H

~
0.03 ::a:

0::

~
....

3400 FUEL FLOW BASED ON 0.02 <
!-'

i ,,/ -LYCOMING MODEL ;2
SPECIFICATIONS

u
V) 0.01 ....

RECOMMENDED ~
CRUISE 0

:z:
3000

\
2600

LINE OBTAINED
FROM FIGURES 45

2200
THROUGH 47

1800
20 40 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS

62
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FIGURE NO. 27
LEVEL FLIGHT PERFORHANCE

CH-47B U.S:A. sIN 66-19100

OROSS
WEJOH'l'

LB.
28830

RO'l'OR AVO. THRUST AVO.
SPEED C. Q. COEFFICIENT O.A. T.
R.P.M. IN.

C~
'(1

226.5 330.2 (MID) 0.00 702 6.30
"-.....- ,--, ..... -.-.... ,-..-.. " .. -•... ,..... -.. -~, - - ,. -"~"'" .,

MAXIMUM CONTINUOUS POWER~

4400
NOTES.
1. FLIGHT FLCMN AT Hp • 3693 Fr~ET.

2. NAJ\1PP TEST POnlTS OBTAINED Fl0~

TEST FUEL FLOH DATA.

4000

3600 .07
~

~ 0.06
~n.

~ 3200 0.05 ~
RmmlMENDED n::t:

~e-t CRUISE 0.04
~ CIl

LINE BASED ON LYCOMING SCI) 2800 0.03 ~~MODEL SP~CIFICATIONS

~
0.02 ....:

~
2400 0.01

u

~
0 :z:

2000 LINE OBTAINED
FROM FIGURES 45
THROUGH 47

1600

1200....----------------------- _
20 40 . 60 80 100 120 lLo 160

TRtffi AIRSPEED - KNOTS

63



FIGURE NO. 28
LEVEL hIGH'l Pl;i<I;uKMAN~t

CH-47B USA !/N 66-19100

1

I
~.,.. ,

540

GROSS
WEIGHT

LB.
30130

kOTOR
SPEED
R.P.M.
225.7

AVG.
e.G.
IN.

Bl.1 (MID)

THRUST
COEFFICIENT

CT
0.005329

AVG.
C.A.T.
°c
4.33

NOTES:
1. PLIGIlT FLOWN AT lip .. 5863 FU:T.

5000 2. NAM?P TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA.

LINE OBTAINED
FROM FIGURES 45
THROUGH 47

260

4600

220

o.~

'"":!1: 4200
~ Q
u..1

0.05 ~Vl
~

0
:I::

LINE BASED ON LYCOMING ~

r:: 3800 0.04 ~
••1' MODEL SPECIFICATIONS:1: tn:"

0.03 i/
340

/'
0.02 ~:

RECOMMENDED CRUISE
~'

0.01 u
tool

5'
:~oo 0 ~

o

: 180~0 40 60 80 100 120 140 160

TRUE AIRSPEEn'~ KNOTS
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FIGURE NO. 29
LEVEL FLIGHT Pl~RfORMANCE

CH.478 USA SiN 66-19100

5600

GROSS ROTOR AVG.
WEIGHT SPEED e.G.

LB R.P.M. IN.
"A"""~

.,.,. ., 'l'ln ""Ml.,~Jv..... v ..... '1'. , '""w ..................~ I

THRUST
COEFFICIENT

CT
(I. 0I}S~?Q

AVG
a.A.T.

°c
1.81

5200

NUTES;
1. HIGIIT flOWN AI' II, '" 56!)H 1;\;I~T.

2. NAMPP H::i'f POlNTSI OBTAlNLl1 FRO~I
TI::ST FilE L FLOW flAT 1\ •

2400
LINE OBTAINED
FROM tIGURES 45
TIlROUGH 47

40

7.000 1-- _

20 60 80 100 120 140 160

TIUJE Alm,PEED KNOTS

65



FIGURE NO. 30
4.t:.V1:L HIGHT f'ERf;uKMANl;/::

CH-47B U.S.A. SIN 66-19100

...:l

~
to.

0.06 0

0.05 ~
C¥I
tJ.l

0.04 Q.

iii
0.03 ~

X
C¥I

0.02 ~

:;l
0.01 ~

5
00:(,a z

10.15

AVG.
a.A.T.

°c

LINE OBTAINED

FROM FIGURES 48

THROUGH 50

THRUST
COEFFICIENT

Cr
0.005509

RECOlvlMENDED--CRUISE

MAXIMUM~CONTINUOUS
POWER

0.99 NAMPPMAX
o CI

AVG.
e.G.

IN.
330. 2 (MID)

ROTOR
SPEED
R.P.M.
2.13.1

FUEL FLOW BASED ON
LYCOMING MODEL
SPECIFICATIONS

NOTES:
1. FLIGHT FLOWN AT lip .. 3859 FEET.
2. NAMPP TEST POINTS OBTAINED FROM

TEST PUEL PLOW DATA.

GROSS
WEIGHT

LB.
jb,lUO

4000

4200

~600

3000

3800

3400

5000

5400!'

2200

160140120100806040
1800~------------------------------

20

TRUE AII\SPEED - KNOTS
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FIGURE NO. 31

LEVEL PLIGHT PBRFORMANCe
CIi-478 U.S.A. SIN 66·19100

1
GROSS ROTOR AVG. THRUST Ava.
WEIGHT SPEED e.G. COEEFICIENT O.A.T.

LB. R.P.M. IN. CT ·c
36280 225.0 331.9 (MID) 0.006370 2.61

,5800 " ;

5400

NOTES;

1. FLIGHT FLOWN AT lip " 5663 FEET.
2. NAMPP TEST POINTS OllTAINED FROM

TEST FUEL FLOW DATA.

5000
TRANSMISSION~:.L

LINE OBTAINED
FROM FI GURES 45

THROUGH 470--~-~

o2600

3000

....l

4600
Q 0.06 ~

u.
Q

0.05 !§
a: 0
w 0-
~ MAXIMUM J 0.04':) 4200

<X

~
UI

I.l.l CONTINUOUS (J,

t.n
a: POWER .(J:, 'r,

~ "'"...l
~

i
:::;:

3800 .02 ~.....,,;
FUEL FLOW BASED ON LYCOMING 6MODEL SPECJ FICATIONS ,...

3400 RECOMMENDED CRUISE ~z

160140120100806040
2200 ~----------_._-----------------

20

TRUE AIRSPEED - KNOTS

61



:-,

FIGURE NO. 32
LEVIH. FLIGHT PERFORHANCB

CH-47B USA SIN 66-19100

6200

NOTES:
1. FLIGHT ~LOWN AT lip ;t 5782 H:ET.

5800 2, NAMPP TEST POINTS OBTAINED PROM
TEST FlJEL FI.OW DATA,

l
l
I

GROSS
WEIGHT

Lb
38540

ROTOR AV,'. THRUST AVG.

SPEED C.C. COEFFICIENT a.A.T.
R,P.~l. IN. CT

0(;

229.1 ~BO.2 (MID] 0.006511 0.71

5400
TRANSMISSION LIM$

rt: 0.99 NAMPP:X~ I
IU

5000 LINE BASED ON LYCOMING
,.J

J: 0,06
~0 r.k)DEL SPECIFICATIONS1:1.•

IJ,J

~. r'" 0,05 Q

c:: !
0
:r.: 0

~
0,04

Q.,

4600 ":i MAXIMU~l CONTINUOUS POWER~
lJJ

Ul

Q.,

0.03 V<

5

4200 I 0.02 !:£
RECOMMENDED =:

GRUISB¥-

:( ,

0.01 6
~

3tHJO 0
~

. / 'HE

3400 I
-\

/ '---LINB OBTAINED
. FROM FI GURES 42

3000
. THROUGH 44

160140120100806040
2600 1---------------------------------

20

TRUE AIRSPEED ~, KNOTS

68



r

FIGLRE NO, 33 1
CH-47B U.S.A. SIN 06- IYIUO

,
~

!

L

GROSS ROTOR AVl;. TllRUST AVG.
WEHilH SPEED e.G. L:OEFF [CIENT a.A.T.

LB. R.P.M. IN. l>!' °c
25030 :29.5 330. 5 {~~iii-jJ n.ii053i3 ~i.66

5200 .J
NOTES;

1. FLI (jilT FWWN AT IIp .. 11 ~)~)(l I f·f'.I'.

4800 ~. NANPP TEST POINTS UBTAINl:Il FR01>1
TEST FUEL FLOW DATA.

4400

fl . ~)9 NAMPPMAX

0.08

...l

D.D7 ~

""Q
O.Ol)

~
O.lJ5 Q':

'-Iol
Q.,

0.04 r.I'J
'-Iol........,
::::E

0.03 ~

"""<
0.02 ~

I-<

0,01 ~
:z

0

/
/

D

-LINE OBTAINED
FROM FIGURE 39
'l'IIROUl;/1 41

RECOMMENDEll

CKUrSf]

2000

2800

2400

4000

C'c:
.·~i

': J 3600
t~
'.f)
.>:;

::a
[.....

:~ 3200
'n

160140120100806040
1600 L... ------------------

20

TRUt-: AIRSPEED· KNOTS

69



FIGURE NQ. ~4

LEVEL FLIGHT PERFORMANCE
CH-47B U.S.A. SIN 66·19100

,

l
t
~
L. 5400'

GROSS ROTOR AVe;. THRUST AVG.
WEIGHT SPEED C.lI. COEFFICIENT a.A.T.

L~. p..~.!o!. !~. (T ·c
285S0 229.3 330. 5 (MIU) 0.005460 2.87

5000

NOTES:

1. FLIGHT FLOWN AT fI =: 9010 FEET.
2. NAMPP TEST POTNTlOBTAINW FROM

TEST FUEL FLOW DATA.

4600 0.08

...;l

4200 0.06 ~
MAX I ~lUM POWE R c

§§
0.05 ~ex:

~ 0::
;;e MAXllvlUM CONTINUOUS POWER lJJ
0 3800 0,04 '"c.
lJJ VJ

~ IJJ

0.03
....l

~
....
::It

~
FUEL FLOW HASED ON LYCOMING

ex:
3400 0.02 ....

-<
MODEL SPECIFICATIONS

~0.01 ....

0
~

3000 z

\
2600

LINE OBTAINED
FROM FIGURES 42

2200 THROUGH 44

IbO140120100806040
1800 .....-----------------------------

20

1'HUE AIRSPEED ~NOTS

10



F1QlJRF. NO. 3S

LEVEL FLIGHT PERFOltl-lANCE
CH-h7B U.S.A. sIN 66-19100

NOTES,
1. FLIGHT FLnWN AT Hp • 9060 FEET.
2. NA}1PP TE~T POINTS ORTAHlEIl FROM

TI'~ST FlfEL FLOW mTA.

l
I
L.
f
i
r

,.

,200

GROSS
WEIGHT

T;8.

32090

ROTOR
SPEED
R.P.M.
2JJ

AVO.
C.O.
IN.

330., (MID)

THRUST
COEFFICIENT

c...
o.ooS889

AVO.
a.A.T.

"C
-1.57

4800 MAXIMUM p()Wr~H

4400 It'UEL FLOW BASED ON LYCOMING 8 m I
~@ 0 m 0 0.07

MODEl, 3PECTFTCATTONS-

~ ~~ 0.06 !6
1\.
[,1

4000 MAXIMUM----~ -- 0.05
~

Gl
CONTIN1JIlU'1 I ai

:tl

~
POWl'~R

~.

~
I O.O)~ ~1'1

/ ~~

3600
r-i

0.03 ~~

f.1

'\
RECOMMENDED ...:

0.02
CRUISE ~

u
3200 0.01

f-'I
E-~
::>
d.
Z

0

2800

LINE OBTAINED

2400
0 0 FROM FJGlm.!~.s 3~1

THROUGH 41

1601401201008060402000'-----------------------------
20

71



FHiURf NO. ~6

Li::.VEL HIGHT PERFORMANCE
r:H-47B liSA SIN 66- 19100

1

I
..... ; .1

ROTOR AVG. THRUST AVG.
SPEED e.G. COEFFICIENT O.A.T.

ILP.t-i. IN. C °c
T

~:'!Y.j .nu.1S (M1O) (1.006142 1.19

4800

... H.9.~Lr··- NOTES:

1. FLIGHT fLOWN AT "" .. 9316 FEET.

2. NAMPP TEST POINTS OBTAINED FROM
TEST FUEL HOW IJATft.

GROSS
WEIGHT

LB.
31780

4400

160140120100

O~99NAMPPMAX

. ~.
Q /

~ MAXIMUM

CONTINUOUS
POWER 0

LINE OBTAINED
FROM FIGURES 42
TIIROUGH 44

RECOMMENDED CRUISE

806040

LI NE '.lAS£. 0 ON LYCOMI NG
/v(l[)EL SPEer III CATIONS

2000 I
1600 -------------------------------

20

2400

,3200

2800

t.: S600
.-:1·
1:
'J?

~'t:

-'I8 400,)
Co..
"-1
II)
o:t:
Q

TIWI: AI RSPt:EU 'U KNOTS

72



1:'...,.,...,ft3'tr' h.!(l "'::-'
"'·~UU.\oi-.I ~.v•.. , 1

LEVEL FI,IGH'l' r;.,ll.FORHANCE
CH-47B U.S.A. SiN 6(,...191.00

GROSS
WEIGHT....

.l.lI;I.

3S800
~.. "'-"""--'''''';000 _ .

ROTOR A.VO. THRUST

SPEED C.G. COEFi"1emiT
D n .. !!'!. (L"".......

O.OOiS2523°.3 330.8 (MID)

AVO.
O.A.T.

·0·

• ..."..,.... ' -1 ,.,\" ••• -•.~ < .. i. " . _. ,._ ~~_ .•yy,.~-=<>.......:

5200

NOTES I

1. FLIGHT FLGJN AT H • 8:)57 FEET.
2. NAMPP TEST rOINTS OBTAINED F~1(lM

TFST l~llm, l"LCl'iJ DA'l'A.

4800

/

0.01
~
r.sc.

0.06
~
0

0.0$ Po.

~
~

o.oh I'l..

~
0.0) ~

~
0.02 4\

I0.01

°

-1,INB BA!1@ ON LYCOt-'lTNfl
MODEL :'iPI;:C H'ICATlON.';

REeO»,,'..n,o CIW! SF. -\1//.__ v

t
. ~F- NE

p"
--0·..··· - LINE: OBTA 1NED

FROM FIGURE:S 42
TIlIWUCH 44

3200

2800

hOOO

.3600

4400

2400

160100 120BO40
2000&....------------···· ..·------------------

20

73



FIOURE NO. 38 1
CH-l&7B U.S.A. sIN 66-19100

0.08

0.07
~" l' 0.06 e
ffl

MAXIMUM 0.0,
(~))./ 1.\·,

CONTINUOUS ffi
?<MER 0.04 P.

vNE / 0.03 ~
RECOMMENDED SCRtJISE 0.02 a

0.01 i0

LINE DDTAnmn
FR0f'1 FIGURES 39
TlIlWU;;U 41

ROTOR AVO. THRU3T AVO.
SPEED C.O. COEFFICIENT O. A. T.
R.P.M. IN.

~
·c

''''11l ~ l~O.7 (MID) -12.64c.c.v •• a.v...__3~

NOTESt
1. FLIGHT FLOHN AT Hp • 13645 FEET.
2. NAt·IF!' TJ<;ST POINTS OBTAINED FROM

TEST I·'UEL FLDW DATA.

4800

4400

2800

4000 LINE BASED ON LYCOMING
MODEL SPECIFICA.TIONS---....

2400

GROSS
WEIOHT

l ~.
f 3ono
L..~._., I ,._.. _I.S~ .. , ,...•." , .

f
I
i
I

I
r

2000

1601401201008060401600......---------------------------20

TRUE AIRS\'vED - KNOTS
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5000

FIGURE NO. 39
REFERRED LEVEL FLIGHT PERFORMANCB

CH-47B U.S.A. SIN 66-19100

NIle. 240 R.P.M.
6400

l lfO'l'Et PODTS OBTAINED FROM rAIRID CURYEB OF rmUR18 16,18 AND' 20 •

L.~>..>.. L 600.0 0 • ••• • •

I

5200

~~(f.) OQ 4800

~

~
0.-

4400 /\.U

;Q
'\-'\~/~

~
~~/

4000 ~\~en ,.
Q /
~ /

~\S./u.l ./
~

iil 3600 ~'>.(;j/

~/ /0/
/" ~\S·/

3200 ~~~ /'"
\~~/
~//

/'
2800

52000480004400040000360003200028000

2400 L... _

24000

REFERRED GROSS WUlGHf, G.W./6 - POUND

75



,MOll' POIH'1'5 OB'l'AIlfID nac FAIRID C1lt\VIS or FI01J1tI8 16, 18 AN'O 20,

4800

FIGURE 1i0. 40
REFERRED LEVEL FLIGHT PERFORMANCE

CH-478 U.S.A. SIN 66-19100

N/10 = 240 R.P.M.

• J ••_o_ .. _.i_ •••••• ;

I

I

I
I
I

i
'1

I
..... J ......".1 •.. , .... 1 ..

1

4400

~r(:l 4000
Ul !"

5200044000 4800036000 40000
1600'-----------------------------

24000 28000 32000

REFERRED GROSS WEIGfIT, G.W./o - POUND

16



FIGURI: NO. 41
REFERRliD LEVEL FLIGIn' PERFORMANCE

C"-478 U.S.A. SIN 6b-19100

1
NIl§' .. 240 R.P.M.

5600
NOTIf POINTS OBTADlBD FROM FArREn CURVES Cft rIGURES 16. 18 AND 20.

, ,5.2M .

4800

4400

.~
:"'(l 40()O

/1.
(.:~

"J ,-
'c
c•.,
.),.
.J.1

3600I'l
...:
'.~

1. 4

;~
::c
u':l 3200
".J
r.\J

:~
'10

:~
2BOU

2400

201)[l

52000480004400040000360UO2HOOO • 32000
16001.-------------.-------------__....

24000

REFERRED CROSS WE H ;I.II' , C. \I' ./l~ .. POUND

77



PIGURE NO. 42
REFERRFD LEVEL FLIGHT PERFORMANCE

CH-478 U.S.A. SiN 66-19100

1
N/IG. 235 R. P.M.

6200

I
~

L..
NOftt POIH'1'S OB'l'AINID J'ft(Jt 'AIRED OURVES 01 l'1QUU8 22, 32, 34,

36 AND 37 •

. ,saoo
• , I

5400

5000

~~ 4600
tn'O.

ffi
~ 4200w
iQ

/'i

~
/

3800 .,/

i
,/'

3400 /
/

/
3000 /'

/
/'

2600

52000480004400040000360003200028000
2200'-----------------------------

24000

REFERRED GROSS WEIGHT, G.W./1l - POUND

7.



FIGURE NO. 43
REFBRRED LHv~L FLIGHT PERFORMANCE

CH-47B U.S.A. SIN 66-19100

1
Nile. 235 R.P.M.

,
l
!
L-
i

I

I
r

HOSt POXlI'l'S OBtAINI'D nCil rAI1\l:D 0URV1'A ~
'" . l"!Ol.1RfS 22,' 3i',"3Jt, 36 AN9·37;· ... .. ,

4UOO 4400

3600 4000

~~ 3200 3600
til '-0.

ffi
~ ~y0J.l 2800 3200
~ ?>P'g

~~ ¥
.~ 2400 2800 / +~~

I ,;>l~~/
~~~
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FIGURE NO. 44
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FIGURE NO. 45
REFERRED LEVEL FLI GHT PERFQRI-tANCE

01-47& U.S.A. SiN 66-19100
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FIGURE NO. 46
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FIGURE NO. 41
REFERRED LFVPL FJ.Tr.UT PRRFORMANCE

l.:11-478 U.S.A. SIN 66-19100
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FIGURE NO. 48
R1HHUl.ED LEVEL FLll;tIT PERFORMANCE

CH-478 U.S.A. S/~ 66-19100
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FIGURE NO. 49
REFliRRW LEVEL FLIGIIT PERFORMANCE

CII~478 U.S.A. SiN 66-19100
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FI CURE NO. 5~

REFERRED LEVEL FLIGHf PERFORMANCE
CH·47B U.S.A. SIN 66-19100
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FIGURE NO. 51
!'tAHUE S\JMMJ\RY
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FIGURE NO. 52

LEVEL nIGHT RANGE SUJ+tARI
CH-47B U.S.A. sIN 66-19100
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FIGURE NO. 53
LEVEL nIGHT RANGE SUMMARY

CH-47B U.S.A. sIN 66-19100
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FIGURE NO. S4
LEVEL FLIGHT RANOE SUMMARY

CH-47B U.S.A. s/N 66-19100
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FIGURE NO. SS
LEVEL nIGHT RANGE SUMKARI
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FIOURE NO. 56 1
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FIGURL NO. SI
L~~L FLIGHT RhNGE S~HI
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FIGURE NO. 58

ROTOR UrrICIENCY IN LEVEL FLiGHT
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PIGURE NO. 60

ROTOR EFFICIENCY IN LEVEL FLIGHT
CH-47B U.S.A. SIN 66-19100
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FIGURE NO. 61

pnTOR EHICU;NCY IN L~VEL HIGHT
OI-47B U.S.A. s/~ 66-19100
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FIGURE NO. 62

ROTOR EFFICIENCY IH LEVEL FLIGHT
CH-47B U.S.A. SIN 66-19100
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FIGURE NO. 63
R010R EFFICIENCY IN LEVEL FLIGHT

CH-47B U.S.A. SIN 66-19100
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FIGURE NO. 64,
ROTOR EFFICIENCY IN LEVEL FLIGHT

CH·47B U.S.A. SiN 66-19100
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FIGUi,E NQ. 65
ROTOR EFFICIENCY IN LEVEL FLIGHT

CH-478 U.S.A. SIN 66-19100
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FIGURE NO. 66

ROTOR EFFICIENCY IN LEVEL FLIGHT
CII-47B U.S.A. SIN 66-19100
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FIGURE NO. 67
ROTOR EFFICIENCY IN LEVEL FLIGHT

CH-47B U.S.A. SIN 66-19100
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FIGURE NO. 68
ROTOP. EFFICIENCY IN LEVeL FLIGHT

~H·47B U.S.A. SIN 66-19100
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FIGURE NO. 69

ROTOR EPPICIHNLY IN LRVEL PLIGHT
CH-478 U.S.A. SIN 66-19100
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PIGURB NO, 7Q
CLIMB PERFORMANCE

CH-478 U.S.A. SIN 66-19100
SINGLB ENGIN:!
STANDARD DA.Y
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··v._._.· ."., , - ,_ "'_."_.,_. - _ ..

{

SINGLE ENGINE SERVICE CEILING AT
PREDICTED PROM LEVEL PLIGHT DATA.

RATE OP CLIMB SHAfT HORSBPOWER-

1000

0

0
~

0 200 400 600 0 1000 2000 3000
RATE OP CLIMB· F.P.M. SHAFT HORSEPOWIlR

0 10 20 30 1200 1400 1600 1800
TIMB TO CLIMB· MIN. FUBL FLOW - LB./HR.

8000

7000

6000

m
5000 --TIME TO CLIMB

~
FUBL PLOW

4000...
1-0
:;J

I 3000

2000

108



,
f

rIG1Jll 110. 11
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FIGURe NO. 83
WEIGHT CORROCTION' FOR CLIMBS
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r
f

PICIllU' '1'. j:

ZAnO!'7 a:RP.' 'A'>'~

'-;"I-h7P '_'.S. A. "'.t', ~--1 'I1C't.
ROTOR ,il riol) • <:~) 1(. r.".

l NOTIS.
1. DFH rvm noM l"IG'rRFS 94

THlWrrGH ~'7.

2. DATA OR'I'AINlm nURnlo
LlVEL ACCELERATION
FRor~ A 10 FOOT HOVFR.

1900
~X105

HIOo
. -1.8

~. t 1700

~
1600I

d lS00-<
H
'f)

~ 1400

~ 1300r&.,

{~

~
1200

~
6$

1100

~ 1000

I 900

800
'<J
(.)
;;r.

100.'41 45r;.-01
(/)
1-1

40r..:l 600
35

500 )0
TRUE CLIMBOUT AIRSPEED - KNOTS---'"

400
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L
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I,.

TAKEOFF PERr'ORlWiCE
CH-47B U.S.A. sIN ~9100

AVO. AVO. AVO. AVO. AVO. AVO. AVt]..
GROSS PRESSURE OAT ROTOR C.Q. ACp Acrler
WEIGHT ALTITUDE SPImD
~& F'!!. .!l Pt.? .M. T1IJ,

38000 9S10 -0.7 230 330.3 -l.~o-S .2Sz1,O-4
•__ ~ •• ·.w ..... . .__ ......._... - ... - . . . -.1 ,., I .•.•

1

NOTES:
1. DATA OBTAINED DURING LEVEL

ACOELERATION FROM A10 FOOT
HOVER.

2. DUAL ENGINE.
.3. HAIlMUM Pa-JER.

1800

1100

~
1600

I 1500

~ 1400<(-.
til

~ 1300
1:.•

8 1200rz.

~
>Cl U()(\

.~ 1000

~ 900

I 800

700
~

~
600

l:l ,00
400

,300
10 20 .30 40 50 60 70 80

TRUE CLIMBOUT AIRSPEED - KNOTS

130



____ ••_ n'"
l' J.UUtall 1lIV. :Iii

TmorP PERFORMANCE
CH-h7B U.S.A. sIN 66-19100

1

I

L I

A.VO.
OROSS
WlIaIJ1I

t'S.'
3~,3ClO

AW.
PRESSURB
ALTITUDI

n.
9510

i..

AVO.
OAf

AVO.
ROTOR
SPEED
It.r.M.

2)0

A'VO.
c.O.

NOTES,
1800 1. DATA OBTAINED DURINO LEVEL

ACCELERATION FROM A 10 FOOf
1700 HOVER.

2. DUAL ENGINE.

!
1600 3. MAXIMUM PC1tlER. 8 Q

1$00• Q

~ 1.400
is
~ 1300

~ 12 0

~
1100 <:>

-.l

!
(;)

1000 0

~ 9

!I 800

700

~
!=l

400

)00
10 20 ,30 40, so 60 70 80

TRUE CLIMBOUT AIRSPEED • KNOTS
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l
i
L. I •.. _·1.

AVO.
ACP/C'f

¥Joti-'

... ,S~. ,... i. .J ..1

NO'fISI
1800 1. DiTA 08'lA!NI:D DURING LEVEL

ACCJlL!RATION FROM A 10 roO'!'
HOVEIl.

2. DUAL ENGINE.

~
3. MAXDlUM ro,.JER.

~.

1500

~ 1400..,:
r:./
(r
0:' 1300n

~ 1200\It.,

(.)
U'\

-'l

~
C~

0
~~

~,:I
~1
r,~~
s~.

"oS 600.,
f: 0(j)
H
~:~ $00

400

300
10 20 ,30 40 ~o 60 70 eo

TRUE CLIMBOUT AIRSPEED. KNOTS
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V'Tt'\ffD1f" \'1" 1\"
.....1...' ••1.1...... I'\.JQ ..II

1
TAXEOFF PERFORMANCE

CH-b7B U.S. A. SiN 66.19100

AVO. AVO. AVO. AVO. AVO.
GROSS PRESSURB OAT n.OTOR C.O.
WIGHT A.tTITUDE SPEED

fA: !'T. O/} RiP.!!.. Ttol_..
32090 9510 8..2 230 3.30.2

~"". -.. ~'~-'''' .. .... .... ,_ ,i ..... : ... 1 •••••••

NOTES,
1. DATA OBTAINED DImINO LEVEr.

ACCl',l.ERATIONF'ROM A 10 FOOT
HOVER.

2. DUAL ENGINE.
3. MAXIMUM POtI1!;R.

~

~...:
Eo<

~

~ 12
0
\,(\

UOO-:

3 1000

ia

~
~
~

~
'~
q

I

l

t.
!
!
[

I

3001L.---------------,------- _
10 20 30 40, ,0 60 10 80

TRUE CI.rMBOUT AIRSPF.FJ)·. InlOTS
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I

PIGURB NO. 98
LONGITUDINAL STICK POSITION VS. PORCE

CH-478 U.S.A. SIN 66-19100

NOTE: 1. Pull lonaitudinal control travel • 13.0 IN.
2. Telt co~duct.d on ,round with APU supp1yina

pressure.
3. Shaded symbol indicates trim pOlition.
4. MaxilllUII and m!nimUII ,radients u

per MIL-H-SS01-A.
5. Crosshatch lines indicate

limits ..

~ 14

12

10

1

12

14'---------------------------
., 6 5 4 3 2 1 0 1 2 ;S 4 5 6 7

PWD AFT
LONGITUDINAL STICK POSITION

(INCHBS PROM NEUTRAL)
134



PIGURE NO. 99
LATERAL STICK POSITION VS. FORCE

CH-47B U.S.A. SIN 66-19100

!

l
I

NOTE: 1. Pull lateral control travel • 8,45 IN.
2. Test conducted on ,round with

APU supplyin, pressure.
3. Shaded lyabol indicates

t rilll poll t1on.
4. Maximum and ainimua aradi.nts

!! ~~ MIL-H-.S01-A.
5. Crosshatch lines indicate

limits.

4 S
RT

212 : 1 '03..

6

4

2

2

o

4

6

~ 8"-------------------
5

LT

t 8

LATBRAL STICK POSI1'ION
(INC~ES FROM NEUTRAL)
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r:lf;lmE NO. 100
llIkl::CTIuNAL PEllA .. PUS LT,lON VS. FORCF.

Cli-478 !l.S.A. ~;/N 66-19100

1

I
I.. --. ~ .... .,. ~.' ~ ."..~~ ..--...'. ,..-.-.+--.. j

5 6
RT

432()1

NOTES:
1. FULL PElJAL TRAVEL"'R.2 INCHES.
2. THST CONDUCTED ON GROUND W!TH

~p~ 8U~PtY!~~ ~~£SSU~H.

3. SHAOaD SYMBOL INDICATmi TRIM
POSITION•.... , .....

4. MAXIMUM ANLJ MIN [MUM (;RAIJ Il'.NTS

AS PER MIL-Il-M50J-A.

....----------_._---.._._------

15

10

5

0

5

10

15

20

2S

30

35

40

4S

50
6 S 4 3 2
L.T

20

25

30

35

so

PELJAL POSITION INCHES FIWM NEUTRAL
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I
!
k
!

l

fllGUJU:: N(,l. 101
COLLECTIVE STlCK POS If iON V5. FORCE

CH-47B U.S.A. SIN 66-19100

NOTES: 1. Full collective pitch level travel. 11.2 in.
2. 'fest conducted on around with APU supplyina

pressuro.
3. Te~t conducted with maanetic brake released.
4. 6haded symbOL indicates trim position. ' ,

!. . I

!5 14

12

10

8

~.
6

<'

il 4

lie 2
~
~iV): 0 •::=:
~
~ 2

~ 4
_.

~ 68
8~ (.

10 ~:

12
i
8 14

0 1 a 3 4 Ii 6 7 8 9 10 11 12

COLLECTIVE STICK pos IHON
(INCHES fROM fULL DOWN)

137

1



TRIM AIRSPEED • 0.0 KCA8
AVERAGE ROTOR SPEED • 230 R.P.M.
S.A.S. - ON

FIGURE NO. 102
LONGITUDINAL CCNTROL RESPONSE

CH-.47B U.S.A. sIN 66-19100
HOVER

AVERAGE aROSS WEIGHT • 27000 LB.
AVERAGE C. G. • 331.0 Ilf. (MID)
AVERAGE DENSITY ALTITUDE • 2890 fT.

1

Go-- ANGULAR DISPLACEMEN1'
~ 1.0 SEC. AFTER

-~~ CONTROL DISPLACEMEN!

~

'- - '

~
.

o Ava. TIME TO MAX.
ACCELERATION • 0.2$ SEC.

~

j

3
F'WD

2

Ava. TINE TO MAX.

RATE • 0.62 SEQ•

1o12

.~ 301

20

~ .
10~~u

a~~ d 0

r~'"Il • 10
~at 20

~ ~
30

.~ 15

I'·, 10
Co<

~ • 5t.t: J!t)
E--t
t) • 0

~

~ 5

~
10

15

~ 20

Ih 10

0

~i~ 10s20
3

AFT
LONGITUDINAt. CONTROL DISPI,ACEMENT

- INCHES FROM TRIM
138



rIOtJRI 90. 103
LONOITtJDDW. CONTROL 1lISPQN8I

CH-47B U.S.A. sIR 66-19lOO
HOVIR ..

.A.VJRAOB OROSS WEIGHT • 31$10 LB. '1'RIM URSPDD • 0.0 leAS
AVDAOI c.o. • 310.1 eM) II. AVIlWlI amOK SPEED • 230 R.P.M.
.A.VlRAOI DENsm ALTI'l'UDI • 10840 FT. S.A.S. - ON

1

ANGULAR DISPLACEMENT
1.0 SEC. AFTER

~ CONTROL DISPLACEMENT

.. ~~
~

AVO. TIME TO MAX.
ACCELERATION • 0.57 SEC.

I .,,·1

J
FWD

2

AVG. TIME TO l-tAx.

RATE • 1.04 SEC•

1o1

LONG!TUDINAL CONTROL DISPLACEMENT
• INCHES fROK TRIM

139

2

I•

l ~.
30,

I 20
i

~ .i 10

~§~ 0.~ u

io~ 104 •

~a
20·

~ .~
30

~
15

r.1
10

~ • 5

~ ~,
i 0

I • S

10

! 1$

!:l 20

ill
10

0

~ I 10

I 20
J

AFT
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j

nQtl'U: NO. 104

LCtIGITUDI!W. CONTROL RESPPNS!
cR-418 U.S.... :-1/N 66-1~100

H01/I'R _.

AVERAGE GROSS WEIQHT • ~·rooo LB. 'fRIM AIRSPl!:!D • 0.0 IOU
AVERAGE C.G. • 3)0., nt. (MID) AVERAGE ROTOR SPEED • 230 R.P.M.
AVF'&GE DENSITY' !t11TU1)! • 2400 FT. 8.A.S. - ON

~
~--- ,'·0' ••••• ' •• , • -- 1_·.: __ , _, _1_ ; - I

~ 20 ~ AVO. TIME TO MAX.
• ACCELERAT:ON • 0.2S SBO•

h- H M
~-1 ~'1.... 10

;~ M
'--

"-

~§ ""l "'i- 0

;~ :I1 S
"1 ~ 10
.;lj

n.

~
20

~ 30

~
15

'.',
10

(~ AVO. 'l'IME TO MAX.
N $ '~ RATE • 0.69 SEC.•
L'j

~I?" ' ....
~ i- 0

:~

!~
,

10

I 15 0

II 20

~-~ ..

_ i

11 10 ANGULAR DXSPLA~

~~ I 1.0 SEC. A.l'TER

0
......._-...... CONTROL DISPLACEMR:N'r

~ § ..............-Q....
;,~ l::I

.) -

'~I'~ ~~ • 10
I). ~

20
• _",·e~·__•__

3 2 1 0 1 2 3
m PWD

LONOITlmINAIJ CONTROL DISPLACEMENT
- INCHES FROM rRIM
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TRIM AIRSPltED • 0.0 lCAS
AVElWlB ROTOR SPDD • 230 R.P.1t.
S.A..s. • ON

FIGURE NO. 105
LOOOITUDINAL CONTROL RESPONSB
CH-47B U.S.A. sIN 66-19100

HOVD
AVlRAGI QB0S8 Wl:IOH'l • 31250 LB.
AVWGl 0.0. • J14.a (M) III.
Avp.AOl DlN8I1'I .lL'1'ITUDB • 2900 FT.

1

20

... 1. ... 1 •

AVO. TIME TO MAl.
ACCELERATION • 0.24 SEC.

10

o

AVO. TIME TO MU.
RATE • 0.74 SEC.

OOULU DISPLACEMENT
1.0 SEC. AFTER
CONTROL DISPLACEMENT

!l 20

III :
~1'alO

20 1oo--3~--2---1---0---1---2---)

An FWD
LONGITUDINAL CONTROL DISPLACEMENT

- INCHES FROM TRIM
141



1'RIK AIRSPEED • 0.0 lCAS
AVERAOE ROTOR SPEED • 230 R.P.M.
S.A.S. - 01

r
I

PIOtJRI NO. 106
LO!fQITUDIlfAT, CON'l'RO!. REBPCIfSl

CH-L7B U.S.A.. S/If 66-;9100
HOVER

AVERAGI GROSS WEIGHT • 37520 LB.
AVERAGE C.Q. • 136.1 (m) m.
AVERAGE DENSrrr.ALTI'l'UDE • 2850 FT.

1

ANGijT~ DISPLACEMENT
~ 1.0 SEC. AFTER
~ CONTROL DISPLACEMENT

~

~

.... - (

3
FWD

2

AVO. TIME TO MAX.
RATE • 0.69 SEC.

1

AW. TIME TO MAI.
ACOELERATION • o.2h SEC.

o

o

1

LONGITtmINAL CONTROL DI~pr..ACEMENT

- INCHES FROM TRIM
142

2

i

~

!
i

!!J.OL
r

!
20

! .
I

~~! 10
I

!5a~ 0

IH 10

20

~ 30

.- oJ

~
~

10
~
03 . ,
~ !• 0Q" H
~ S

10

ft 1,

~
20

III
10

:1~ .
~~ ~

a
.3

AFT



ftDr~ • 0.0 leAS
l'fDAOI ":1'_ SPI!D • 230 LP.tL
S.1.8. - C*

rmUftl Jo. 101
~=w.~.4~

OH-4?1 0.8•.1. s/l-...uuo
00VIIt

A'IJI2UQI QJIQS8 WBIOIrl • 27000 18.
A'IINeII e.o. • '31.0 11f. (laD)
AVDAGI DItIsrrr ALTI'l'UDI • 2890 rr.

.. 1
I
! 1

., • , ...,., ..•.~"' ,,1.. .. •. >

I
.. ~ . . . .• . .. ! .. 1! , I

AVIRAQE TIME 'l'O MAl.
ACCELERATION • 0.33 SIC.

:3
RIGHT

:2

AVERAQE '1'IME TO MAX.
RATE • 0.64 SEO.

ANGULAR DISPI.ACEMENT
o.s SEC. AFTER
CONTROL DISPLACEMENT

1al23
LEFT

o

10

~ 20

• 10

t
~
't

::i 20
,

iUI~ ::
. ~ ~ I

: i ~ § 10
20 1.....- _

LATERAL CONTROL DISPLACE:MENT
- INCHES FROM 'l'RlM
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I

.
,

i
.. i..... i .. :i .;1I

. . . I .,

o

AVERAGE TIME TO MAl.
ACCELElUTION'· 0.36 SIC.

mIN AIRBP:aD • 0..0 IOAS
AVEIW1B RO'l'Oll SPEED • 230 LP,:M.
S.A~S•• 011

,, .

rIOtJRE NO. J08
LlTERAL OONTROt RESPONBI

CH-u7B U.S.A. s/N 66-19100
mv.n

AvmAGI GROIS8 WEIGH'!' • 37000 lB.
AVl!AQI C.G. • 330.5 II. (MID)
AVltRAQE DENSI'!'!' ALTITUDE • 2400 FT.

11 ....•• 1.

'W
laO... ,., . . .j . - i. ..•

)0

20
~ i§ •
;:'~M 10

PIcO, "'-

:~ ! 0
~

~ .
~d; ~ 10
~ .

20

§
30

40

i
l
!
L

:)

RIGH'1'
2

ANGULAR DISPLACEMBN'r
0.$ SEC. AFTER CC!fTRCL
DISPLACEMENT

1
._-_._-----_._._._~

2 1 0

!
20

~
~ 10

•

t~ ~ 0
~

t:~
•
~ 10

~ .§1~.'
20

~
20

~I ~ 10

I' I
~~ 0

tJ I 10
p §

20
.1

LEFT
LATERAL CONTRot DISPLACEMENT

• !NeHlS FROM TRIM
144



;.
1PTnlnnl un , no
• -.. "'....... ..... 'iOl 1

)

RIGH'l'
1

AVERAGE TIME TO MAXIMUH
ACCEW-ATION • 0.26 SEC.

o

'rRIM AIRSPEED • 0.0 leAS
AVEMag ROTOR SPElD • 2'0 loP.1t.
8.A.S. ... OW

1

DIRECTIONAL c()wrnOL DI8PI.ACEMENT
... INCHES r'HOM TRIM

145

2

, ~
---"~

~
• ---e'J ANGULAR DISPLACEMENT

, 1.0 SEO. AFTER
. CONTROL DISPLACEMENT

--6'
","......./

~----_. AVBRAGE TIME TO MAX,

0/ RATE .. 4.56 SEC.

r

I
II.

, '

l._~ . ._._.._- , _

DWCTIONA!. comO!. RF$PONSE
CH-47B U.S.A. SiN '6-19100

HOV!R
AVIIAOI. OR. WlIOH'f • 27000 LB.
1V1RA01 a.o. • 331.0 DI. (MID)
AV11W31 DIlI$TI ALTITUDE • 2890 FT.

.~}, ,

I . i
L_.Lr~ ~ M 10

~r. t 0

lags 10

20

§
20

15
."
10

~ S
•ia ~ Q

:1 i s
t

! 10

§
15

20

§20
r

I~ 10

I~ 0

'~ 10

S20'

r,
k
I
1
l.



,

I

I
... i.,.iL.",,,

I
I

I
I
I

I
i. ' i
iOOutAR D~~camtft
1.0 Sio. AnD :
CON'l'ROL DISPLA.cEMEM!

,

AVlRAGI '1'IMB 'to MAXIMUM.:
ACCELIRATION .' o.)! SIC,

I

:' I i

. fiVERAGE TIME Tc6 MAxi.
. TE ,. 3.j3 SEC.' !

': I ;, I
,i I ' :

I ' , I I
i i! I

I

I .

I
I

I
I

, I

I

ftUM A.DSPUD • 0.0 XCAI I

A'fIRAOI ROtOR SIU1'I .. 23G I.''''
I.A.8•• 01f !!

!
I

. ;

,
: I

... , : ,I .. 1 . ,... "

.'

I
i. .1.

'1 rmuu~ .. 'uo
......... ft."",......
UoWUll".&~ 1AIJ1.&.- ngw.--.n_

CH~1B : U.8..1. 8/1 66-19100
. MOVIlt

J.VI:IW1I GROll Wl1IHrf .. ,'OCO LII.
AftRAoI C.Q. • 3"od D. (mD),
J.vbAaI: lDa~ ALmUDI ~ 2JaOd n.

I

. !

eo
I ,

10

! !, 0

II
I

1

I • : 10'
, .

i
~

I

,
:)0

~ 160··
I I

:! ~ 10

I ~ 20 '--------------~-------___JI
3 I 101 t 3

aft Rm~

l
l

l
I

DIRIO'1'IORAL oCll'l'iOL DXSPLACEIm¥'l
• DC1$S m '!'RIM

1~'



'IGU'R1l: 110. 111
L~OUI.J"Dj]iA1 CONTROL'RESniliSi
CH..47s U.S.A. s/tl 66-19100

LEVIL FI !OHf
AVO. AVO. AVO. AW. AVO. THIM

OR06S IDSlft RafOl 0.0. CALIBRATED
mOHT ALTITUDE SPUD AIRSPEED

BIK. LB. FT. R.P.M. IN. KTS.£ 3$880 10280 230 Jl3.$ (rwD~ 68.S

.... i =....,:~ ~ ~.l~l 5:~
D 26350 10280 ho "i~J 9i ·11u.5

NOTES' 1. SHADED SYMBOLS DENr/I'E 35880 LB. 336.0 (AFT) C.O.
2. FLAOOED SYI'1BOl,,~: J)l~N01'E 26350 LB. 331.) (MID) C. G.

!J
30

~m~
20

10

iIi 0

~ ~ .
~~ 1:0

~ 1'-1 I
p..

20

i )0

~
!iJ 10

• S

,~ ~
i 0

:1 I S

i 10I

,. 20

'UI 10

0,~ ti I 10
~ ~

20
3 2

An

I~

1 o

A.VO. TIME TO Mr,l.
ACC:tLERATION • 0..51 SEC.

AVO. 'l'IME 'fO ~.AX.

RATE • 1..1? m·~G.

ANGULAR DISPLACDlENT
1.0 SEC. A.FTF:R
CONTROl, D1SP'.LfI(;EMSNT

1

LONGrfUDINAl.1 CONTROL DISPLACEJIlTI:tJT
- lNCHli:S Ii'HOM TRIM

141



r
1
I

l

l,
I
t

I

snr.
(l)

!!!
~•'IS
8

o

AVO.
ORall·
WIGHt

LB.,,.,no.
!?!!O,
J.,no:
J~m:

AVO. TId: to *L
AOOlLElUTIOII • o.s5, SIC.

. I

1

LCl«JITI1DIlfAI. CONTROL DISPUCIH!H!·mr FROM !RIM '

!
!i 10

~
S

;~ 0
I

I I 5

110

!I
20

I I
10

0

~ • 10

! 20
) I

An
1 o 1 2 >

.nID
I



Ava. TIME TO MAX.
AGCEI.ER..o\TION • 0.48 SEC.

elM.
,0, ,

lJ

&
l~: .... ;.

~

N01'II

J

1
AVO. TRIM
CALIBRATED

AIRSPEED
K"l's.
79.,

lOl.O
m.o
130.0
138.0

AVO.
C.G.

FIOURE tl. 1J :s
LONOITUDINAL C()~J'l'F:()L REoSPONSE
CH-471 U.S.A. .3/fJ 00.-19100

lEVEL l"Ur:H'!.'
AW. AI/G.

DENSITY fi.( [,('OR
ALTITUDE 81'1';[o;D

FT. iLl-'.M. LN.

$130 230 ?~~.~ ~~~p~
>130 ~;u jJU.Y tMlU~
SlJO 230 ))0.9 (MID

. I . ~JC no 130.9 (MID .
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~ANGULAll DISPLACEMEN'I
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'lOUR! KO. 115

LAHRAL CONTROL RESPOlfSi
CH -41B U.S.A. '3/N66-1~lOO

LEVEL FLIOM'l'
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FIGURE NO. 117
CONTROL POSITION IN SIIlLIMRO FLIGHT

CH·41B USA 8//\ 6o-liHOO
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FIGIlRE. NO. llJol, ..

CONTROL POS1 nON IN SIDEWARD FLIGHT

QI·47B USA S/M 66-19100
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FIGURE NO. 119
CONTROL "'OSITION IN8lUl:WARU rL.H.iHT

CH-47B USA SIN 66-19100
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FIGURE NO. 120
CONTROL POSITION IN SIDEWARD FLIGHT

CH-47B USA SIN 66-19100
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FIGURe NO. ] 21

CONTRUL POSITION IN REARW~D FLIGHT
CH-47B USA SIN 66·l9100
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PlGURIl, NO. l~J I

CONTROL POSITION IN'~ FL'GHT
, CH-47B USA $/N 66-19~OO '
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FIGURE NO. 123
CONTROL POSITION IN RP.~k¥.ARO FLIGHT

CH-47B U~A SIN 6b-l~100
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FIC,IJRE NO. 124

TRIM CURVES IN LEVEL FLIGHT
CH-478 USA SIN 66-19100

1
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FIUUIUi NO. 125

TRIM CURVES IN LEVEL FLIGHT
CH-41B USA SIN 66-1~lUO
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FULL lllRECTlONAL PEDAL. TRAVEL" 8.2 IN. .Q.--;&o
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1 .,,,....... 1
T1UM CUHVES IN L!;,YEL FL.GKr
CIl·47B U.S.A. SiN bb-I9100
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FIGURl: NO, 121
'!'H!~! CURVES IN LEVEL FLIGHT
Uhl7B U.S.A. S/N 66-19100
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FIGU!lli NO. 128
1'1\11'4 CURVeS IN LbVEL FLIGUT

1.:11-478 USA SiN 66··19100 1
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utrllf]C kFf'\ , ~n.
1 "'J""I\l4 1'\"·. J,.~";J

1
TIU'.; •• lJRVES IN LEVEL FUGH'l

CH-47B USA SIN t-6 19100
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FULL llIIWCTIONAL PEDAL TllAVPL It 8: 2 IN,

1. OCP SPEED TRIM t J·'WD :\Nll AF'1 CYCLIC' SPEED

TRIM ON AUrOMATIC SCHEDULE.
2. S.A.S. ON.

VULt LATEI~L STICK TRAVEL ::; ~. 4S IN.
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I:ICUH~ NO. i30
TRW ClJR\'ES IN 1EVEL FLl(~m'

Clt-47B U.S.I\. SIN 66-19100

M'I; . AVlj AVl;.
CI\OSS lIENS£TY AVG. IWTOR
WI· r1:1f1' •\1. JT!'II!'H C.t: . !'!P~E!)

SYM. l.U. FT. IN. R.P.M.
o -- 314~O HI 30 330. U(MID) 23U
0 .- ~;)9111 l.iiW 3:Q.:, (I-lID) 250

0 -. S~~l()O 2010 331 . ;1 (f\11D) 2:~ll
[) -:-i'J770 bHll 3:50. ~ eM lLl) 230

1

No'rES:

1. V.c.P. SPEElJ TIUM. FWlJ ~; AFT CYCLIC SPEW T1UM ON
AlIT(j~IATl C SCliLlJULL.

z
i§0

..J -;

~ 1- t:.=:- .... ...l
0 '-./)

~~ 0 rJJ,... c..
~5tJ

w ..J UuJ
et: .-( :ZZ
>-I 8 ....
,-:,

::..
z
0 ::;;:.... i...l-l !-'

~ - ~~tn
UJ 0 l/)t-

j 0.. UJ=='
:J:i.lJ

~ t..J Z
U Z... ...
t;; I

\)

1

B
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7

CALlIJI<ATED A1HSJ'LElJ .-. KNOTS

166



[

r

FIGURE NO. 131
TRIM CURVES IN LEVU HIGHT

CII-47B U.S.A. SIN 66-19100

FULL DIRECTIONAL PEDAL TRAVEL .. 8.2 IN .

r:1~- EI 1!I
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~ (0
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FULL LATHRALSTICK TRAVEL = 8.45 IN.

13 ~ EI 0 e 0 80 [1 % ODeJ ti;J. ~)
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AVG.
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FT.
5820
5600

6U

AVG.
GROSS
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rlGURf. NO, 15~

IIU~I I:URVES IN LLVll. FLlliHT

CIl-,17B USA SIN' t,l\ L'liUO
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FIGURE NO. 133
TRIM C0kVtS iN LtVtL fLIGlfi

CH-47B U.S.A. SIN 6t>-19100

1
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l
L

Ava.
GRO$S

WEllillT
SYM. Lli.

o "- .3tl2/iO
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Ave.
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ROTOI~
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CALI BRATED AIRSPEED - KNOTS
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FULL LONGI.TUU INAL STICK TMVEL CI 13.0 IN.

FULL LATERAL STICK TRAVEL '" 8.45 IN.

FULL LJIRECTlONAL PEDAL TRAVEL '" 8.2 IN.

NOTES:

1. U.C.P. SPEEU TKIM, FWU
AUTOf-IATlt: SCHEDULE.

2. S.A. S. ON.
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FICURfi NO. 134
TRIM CURVES IN LEVEL FLI!~HT

ClI-47B USA S/N~66-HIIOO
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~t\ ,~n ",.,1111 :n I . q (MUl)
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SPEED
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22::;
225

1. DCI' SPEElJm 1M, FWD ANU AFT CYCLIC SPElW
TRiM ON AliTOMATIC SCHEDULE.

2 • S•A• S. UN.

FULL oIHEcrIONAL PEDAL TRAVEL: 8.2 IN.

o

FULL LATERAL STICK TRAVHL " 8.45 IN.

cPa

FULL LONGITUDINAL S'I'lCK TRAVEL = 13.0 IN.
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f: rCIIRH I'm, 135
TRiM CURVES IN ..LEVEL FLIGHT

Cl!~47B USA SIN o{)-191QU
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TRIM ON AUTOMATIC SCHEDULE.

2 • S. A•S. ON I
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F!G!J!!E "i0. !37
STATIC LONGlTUDINAL COLLEI:TIVE··flU1:.D STABIUTY

CI-I-47£1 U.S.A: SIN 66~l!HOO

U:vr: r. r LX GilT

1
AVG. AVG. AVG.

GROSS DEW;ITY AVG. ROTOR
WEIGHT ALTITUflI: e.G. SPEED

1.8. FT. It~ . ILP.M.

33000 50UO 33(U~ (MlIJ) 225

SPEEIJ

l::l--··__-eEJio-_.......-"'l6~A....- ....1i

(3-- - 8

r .......·-J,;,J.Q-_·...Q

FULL LATlJRJ\L STICK TRAVEL .. /'l.4:; TN.

FULL DIRECTIONAL PEIlAl THAVLlJ. ," 11.2 IN.

FULL LONGITUDINAL STICK TRAVBL :: 13.0 IN.

@---l......-""',.J,.)_...__..-e

NOTES:
1. DCP SPEED TRIM, FWD I, AFT l;YCLH':

TRIM ON AU,/,IlMAT I c: SCI1EDUU:.

2. S•A. S• ON.
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1
AVG.
ROTOR
SPEED
R.P.M.

225

AVG.
C.G.

IN
m.6(M)sooo

PHlURE NO. 138
LONGITUDINAL COLLECTIVE-FJXED STABILITY

CH-47B U.S.A. SIN 66-1910Q
LEVEL FLIGHT

AVG.
DENSITY

ALTITUDE
FT

AVG.
GROSS
WEIGHT

L&

33000

STATIC

r
F

NOTES:

1. OCP SPEED TRIM, FWD & APT CYCLIC SPERO
TRIM ON ALJrOMATlC SCHEDULE.

2• S•A•S• ON.

""' Q •

FULL 01 RECT lONAL PEOAL TRAVE L • 8.;2 1N.

• e ..

FULL LATERAL STICK TRAVEL" 8 .45 IN.

FULL LONGITUDINAL STICK TRAVEL .. 13.0 IN.

• t
iii g

G---....liJ':'I".- ...I==..CI=lS-===1I'1i
•o

14012010080604020
i 3""---------------------

o
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Ave;.
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SPEED
R.P.M.

l\VG.
C.G.
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FIGURE NO.1 139
LONGITUDINAL COLLECTIVE-FIXED STABILi: ,

CH-47B U.S.A. SiN 66-19100
LEVEL FLIGHT

Ave.
DENSITY

ALTITlIDE
FT

l\VG.
GROSS
WEIGHT

LB

STATIC

33000 SODO 337...4(AFT) . 225

NOTES:
1. ocr SPEED TIU lvi, FWD & AFT CYCLIC SPHD

TRIM ON AlfroMATI C SCHEDULE.

2 • S.A . S. ON.
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AVG.
ROTOR
SPEED
P..P.M.r~!

AVI'.
e.G.

329.6(MID) 230

PT
soon

f' I lamE NO. 140
LUNl;lTIIDINAl. CO 1.1.1 'CTl VE-FI XED STABILITY

CII-478 U.S.A. SiN 66-191UO

I.EVl.L F1L,;Il'l'
AW,.

LJI:NSITY
AtT I TUDE

I.e
40000

AVG.
GROSS
WEIGHT

STAnc

NOTES:
1. [JCP SPEED TRIM, FWD I, AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE.

2 • S•A . S• ON.

G-Q •
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1•.•1 .-(.

-:. '.~ !/l a:
;..: :r; ~ 5
<.J'.'] u~

'. /7.
n:; ~

I-~l

C:I

FULL DI!<hCTIONAf. PEDAl. TRAVfiL *.2 IN.

a

1

2

7

FULL LATERAL STICK TRAVEl. - 8. ,15 IN.

14012010080604020
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FIGURE ~O. 14i
STATIC LONGITUDINAL COLLECTIve-FIXED STABILITY

CH·47B U.S.A. SIN 66-19100

CLIMB

1
i

"l

Ava. I...VG. Ava.
GROSS DENSITY Ava. ROTOR
WEIGHT ALTITUDE C.G. SPEED

SYM. LB. 1:.... IN. R.P.M....
0 33000 5000 330.8 (MID) 230

NOTES:
1. DCP SPEEO TKIM, FWD 1\ AFT CYCLIC SPEED

TRIM ON AUTO~TIC SCHEDULE.

2• S•A•S• ON •

FULL DIRECTIONAL PEDAL TRAVEL 1:1 8.2 IN.

FULL LATERAL STICK TRAVEL " 8.4SIN •
...-e~ e

r!J'

FULL LONGITUDINAL S'fICK TRAVEL .. 13.0 IN.

14012010080604020
3·~--------·------

o
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fIGURE NO. 142
STATIC LONGiTUDINAL COLLECTIVE-FIXED STABILITY

CH-47B U.S.A. SIN 66-19100

CLIMB

Ave. Ave. AVI;.
tjROSS DENSITY AVe.. ROTOR
IlIl1 T r'1.,,'r • ..... 1' f'" 11 ~ro ,. ,. 3PEtD"1.,1. "-',,, A- i \ ..~ , ~ , \.11.) 1. \.t.u,
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FIGURE NO. 14.;)

STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-476 U.S.A. SIN 66-19100

CLIMB

i

l

AVG. AVG. AVG.
GqOSS DENSITY AVr.. ROTOR
WEIGHT ALTITUDE C.G. SPEED

SYM. LB. FT. IN. R.P.M.

0 33000 .1QOOO 3~'(KID) 225

NorES:
1. DCP SPEED TRIM, FWD 4 AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE.
2 • S •A•S• ON.

FULL DIRECTIONAL PEDAL TRAVEL = 8.2 IN .

FULL LONGITUDINAL STICK TRAVEL = 13.0 IN.

FULL LATERAL STICK TRAVEL = 8.45 IN.
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14(1l.20100

e

80
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180

e

CLA j BRATE 1I AI 1<5PEn) KNOTS

40~o

FULL LATERAL STICK TI~VEL "'8.45 IN .

FULL LoNGITUDINAL SnCK TRAVEL ,. 13.U IN.

2 • S•A•S. ON.

FIGURE NO. 144
STATIC LONG[TUDINAL COLI.I:["[ IVE-FIXED STABILITY

CH-47B U.S.A. SIN 6h-19100
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FIGURE NO. 145
LONGITUDINAL COLLEr:::TIVEMFIXED STABILITY

CH-478' U.S.A. SIN 66-19100
CLIMB ...
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CLIMB

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

TRIM ON AUTOMATIC SCHEDULE.
2. S •A. S . ON.
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LONGITUDINAL COLLECTIVE~FIXED STABILITY

C11-47B U.S.A. SIN 66-19100
PARTIAL POWER DESCENT
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ALTITUDE e.G. SPEED
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FIGURE NO, 148
STA'riC LONGITUDINAL COLLECn VE-FI XED STABIIlI'I'Y

CH-47B U.S.A. SIN 66-19\00
PARTIAL POWFR D~SCBNT
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GROSS DI:NSITY AVG. ROTOR
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1
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-e ~--.- ~ e

i
I
I,

i
I

i

I

I
I,
I
I

!" ,I

FULL LATERAL STICK TRAVEL =8.45 IN.

FULL LONGITUDINAL S'frGK TAAVEL -13.0 IN'.

7

6

5

~ :11------.4!!~J___- ---: _
o 20 40 60 80 100 120 140

CALIHI{AJ'I:(l AlRSPEIiO KNOTS

184



STATIC

AVG.
l;ROSS
WI.(T(~T

La
I
l

l SYM.

o
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LONGiTUIJlNAL COLLECTIVE-FIXED STABILITY
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PIGURE NO. ISO
LONGITUDINAL COLLECTIVE-FIXED STABILITY

CH·47B U.S.A. SIN 66-19100
PARTIAL POWER DESCENT
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FIGURE NO. 153
STATIC LONGITUDINAL COLLECTIVE-FIXED STABII.ITY

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

AUTOROTATI0N
AVG.
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ALI'ITUDE
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o 33000
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NOTES:
1. ncp SPEED TRIM, FWIJ ~ AFT CYCLIC SPEED
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2• S. A. S. ON.
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CH-47 U.S.A. SIN 66-19100

AlJTOROTATION
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FIGURfl HO. 15S
STATIC LONGITUDINAL COLLECT!VE-FIXED STA!!!l!TY 1
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C11·47H lJ.S.A. Si~ ,.tJ-l'll(ll)

/\UTUkll I i\T1 uN

1
AV(i, AVe. AVl;.
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SPEED
NOTES:
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FlGURf. NO. 259 1
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S.A.S. CONFIG DON
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S.A.S. CONFIG ~ ON
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AVG. ROTOR SPEEV s 230 RPM
S.A.S. CONFIG = ON
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TII-'£ HISTOft'! OF nY:'iAKIC STABILITY
CH-47B U.S.A. S/~ 66-19100
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F!:}lJ~.E NO.1:"
:Y OF DmMIC S'fABILITY

I] .S.A. S/}J 66-19100
STICK, 1 INCH AfT. PULSE

AVERAGE DENSITY ALTITUDE • 3400 FSET
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TIME HISTORY OF DYNAMIC STABILITY
CH-47 '3 U.S ..A. SiN 66-19100

LONGITUDINAL STICK, 1 INCH AFT. PULSE
T~IM AIRSPEED • 70 KCAS AVERAGE DENSIT1 AL
AVERAGE GitOSS WEIGHT • 38470 LBS. AVERAGE ROTOR SPEI;
AVERAGE C.G. • 331.0 (MID) S.A.S. CONDITION •

-,

----

____-+- .__4-__.....

.A----.--I rtOLL ACCELE

.A------I YAW ACCELE

.-+-------1 fITCH ACC:-.;L

.J----~ PITCH AW}LE
...1------1 'lOLL AN[JLE
~-----I YAW AN OLE

A----------~PITCH SAS # 1
...t------+ PITCH SAS # 2
....1-------"1 LON;JI1'UDINA PULSE .~.

.?--.-'-

.....t--------t PITCH HATE
...I------t ROLL HATE

.J----~ YAW RATE

\
\ ,f
'J

.
~c..
~o
~ 8
C/')

..:l

~ 6
H
o
;=I

~ 4
CJ

§ 2

:z: 30o
~20

~10
cj 0
~
< 10
::t:
~20
1-4
Q., 30

f
r

1
I·

I'

l
I

r
!

o 1 2 3 4 5 6

TIME - SECONDS

1

------__J



..
i

iISTORY OF DYNAMIC STABILITY
B U.S.A. SiN 66-19100
~INAL STICK, 1 INCH A.FT. rU~E

S AVERAGE DENS TT'f ALTITUDE • 3220 FEET
38470 LBS. AVERAGE ROTOR SPE~n • 230 RPM
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TIME HISTOFY OFF~~~MT~~
CH-47B USA sIN 66-;
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FIGURE NO. 17f1
IE H!5TO~Y OF DYNAiwiIC 5!ABILITi
.47B USA sIN 66-19100
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FIGU~E NO. 179
TIME HISTORY OF DYNAMIC STAllILITY
CH-47B U.S.A. SiN 66-19100

LONOIrUnINAL STICK, 1 INCH AFT PUl.SE
TRIM AIHSPEED • 70 KCAS AVERAGE 1:
AVERAGE GRUSS WEIJi-IT • ,36180 LBS AVERAGE ~
AVEHAJE e.G.· ),31.0 (MID) S.A.S. cC
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l"WUi'tf!; NU. 11'J
ITORY' OF DYNAMIC STA'IIUTY

U.S.A. SiN 66-19100
~ STICK, 1 INCH AFT PULSE
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S.A,S. CONDITION • ON
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FIGURE NO. lAO
TIME HISTORY OF DYNAMIC STABILITY
CfI-47B U.S.A. SiN 66-19100
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FIGURE NO. lRO
~ISTORY OF DYNAMIC STABILITY
B U.S ..A. SiN 66-19100
OINAL STICK, 1 INCH FWD. PULSE
a AVERAGE nr;N5ITY ALTITUDE • ,440 FEET
33320 LBS. AVERAGE ROTOit SPEED • 2.30 ~PM
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FIGURE NO. 1£11
TIME HISTORY OF DYNAMIC STAjILITY
CH-47B U.S.A. sIN 66-19100

LONGITUDINAL STICK, 1 INCH AFT. PULSE
TRIM AIRSPEED • 115 KCAS AVERAGE DENSITY ALT
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FIGURE NO. 181
I\Y OF DYNAMIC STA JILITY

U.S.A .. sIN 66-19100
: STICK, 1 INCH AFT. PULSE
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!FIGURE NO. 182 ~

TIME HISTORY OF DYNAMIC STABILITY j
CH-47 B U.S oJ.. SiN 66-19100 j

LONJITUD1NAL STICK, 1 INCK FWD. PULSE J
TRIM AIRSPEED • 70 KCAS AVERAGE DENSITY ALTi
AVE~GE JROSS WEIGHT • 28490 LaS. AVERAGE ROTOR SPEE~
AVERAGE C.O. • 330.3 (MID) S.A.S. CONDITION • I
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FIGURE NO. 182
Hl~TU~Y OF DYNAMIC ~TAdlL1TY

. B U.S.A. SiN 66.19100
IINAL STICK, 1 INCK FWD. PULSE

AVERAGE DENSITY ALTITUDE • 3100 FEET
28490 LBS. AVERAGE ROTOR SPEED • 22S RPM
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RY OF D'fNAI-:IC S'fA HUTY

U.S.A. S/:I 66-19100
~ STICK, 1 INCH AFT PULSE
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FIQUitE NO. lC4
'1'li~E HISTOItY OF DYNAMIC STABILITY
CH-47B U.S.A. SIN 66-19100

LONGITUDINAL STICK, 1 INCH AFT PULSE

TRIM AIRSPEED • 70 KCAS
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FIJUitE NO. 1 t~4

E HISTORY OF DYNAMIC ~TABILITY

41B U.S.A. SiN 66-19100
TUDINAL STICK, 1 INCH AFT PULSE
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FIGU.tE NO. 11'~

TL-!t; ilISTO.tY OF DYNAf.'IIC STA1ILITY
CH-47B U.S.A. SiN 66-19100
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FIGU,U: NO. 11':;
STOltY OF DYNAMC 5TA lILITY

U.S.A. SiN 66-19100
ll~AL STI~K, 1 UCH AFT PULSE

AVERAGE DENSITY ALTITUDE • 10020 FEET
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AVERJ\jE LJENjITY ALT
AVERAJE ROTOX SPEED
S.A.S. CONDITION •

YAW ANGLE
PITCH ANGLE

FIJURE NO. 1i\j
TIME iHSTORY OF' DY:MMIC STABILITY
CH-47B U.S.A. sIN 66-19100
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FIJURE NO. lil<;
IISTORY O~· D,{;~AMlC STABILITY
I U.S.A. sIN 66-19100
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FIGURE NO. 188

HISTORY OF Lm:GrrUDINAL CONTROL STICK
MANEUVEqING STABILITY

CH-47B U.S.A. siN 66..19100
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FIOURE NO. 189
T~ME HISTORY OF LONGITUDINAL CON~OI. STICK

MANEuVERlI'iG STABILIT"i
ClI-h7B U.S.A. SiN 66-19100
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~'IOUHE NO. 191 1
l1A NF.1NEit Uln ;)'l'ABILITY

G!!-1~71~ U. S. A. SiN 66-19100
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FIGURE NO. It)2

TIME HISTORY OF LONGITUDINAL CONTROL STICK
MANEUVERING STABILITY

CH-u7B U.S.A. SiN 66-19100
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FIGURE '10. EJ.") 1
i'lANEUVF.RING ::3TAJ1ILITY

CH-h7B U.;'.A. SiN 66-19100
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FIGURE NO. 194
'1'lI'~ IWiTOH.Y OF LONGITlffiINAL CONTROL STICK

M4NEINF'tnrG S1'ARILITY
CII-47H 0. S. A. SiN 66-19100
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FIGURE ~10. 195

Tltlli Hl~ruRY OF LONGITiIDINAL CONTROL STICK
NANEUVERING STABILITY

CH-47B U.S.A. SiN 66-19100
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P!OORE NO. 196

AIRSPBED CALIBRATION
CH-47B U.S.A. SIN 66-19100

TEST (BOOM) AIRSPEED SYSTEM

AVG. AVG. AVG.
DeNSITY CROSS AVa. ROTOR

FLIGHT ALTITUDE WEIGHT C.G. SPEED
gYM. CONnItlON 111' • LB. . IN. a.p.M•

e:> LEVEL FLIGHT 1610 26080 332.3(MID) 225
li2 LEVEL FLIGHT 2660 33560 330.8 (MID) 225
A CLIMB 6230 33560 330.8 (MID) 225
~ DESCENT 5750 33560 330.8(MID) 225

1

160 /
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~
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40

/
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/
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NOTBS:
1. SHADED SYMBOL DBNOTES

230 R.P.M.
2. LEVBL FLIGHT TEST POINTS

OBTAINED USING GROUND SPEBDI
COURSE METHOD.

3. CLIMB AND DESCENT TEST
POINTS OBTAINED USING
TRAILING BOMB METHOD.
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FTCiIJRR NO. 197
AIRSPEED CALIBRATION

CH-478 U.S.A. SIN 66-19100

1
STANDARD (SHIP'S) AIRSPEED SYSTEM
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NOTES:
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2. TEST POINTS OBTAINED USING ~
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FIGUU NO. 198

AIRSPEED CA4IBRATlotl
CH-478 U.S.A. SiN 66-19100

STANDARD (SHIP'S) AIRSPEED SYSTBM
IN CLIMB AND AUTOROTATION
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i'l (jUJ{b NU. 199
I't

1
SHIP SYSTEM POSITION ERROR

CORRECTION IN SIDESLIP
CH-47B U.S.A. SIN 66-19100

J
(~) LEVEL FLIGHT
(2) ALL AIRSPBBDS,
(:5) ALL ALTITUDES"
(4) ALL GROSS WEIGHTS
(5) ALI. C.G.'S

60

~~
40

\

!~
\

I-l

W~ 20

"= ~
8~IQt!S 0
u.l~

~~....
~~
ron -20
~

30
RIGHT

2010o102030
LEFT

-40 '-----------------------------

ANGLE OF SIDESLIP - DEG
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NOTE:
1. BOOM AIRSPi1l0 SYSTEM ASSUMED STANDARD. .;

40
RIGHT

o
.Jf6

20a20

236

ANGLE OF SIDESLIP - DEG.

INIHCAl'ED DENSITY <.:. G• ROTOR GROSS
AIRSPEED ALTITUDE SPEED WEIGHT

KT. FT. IN. R.P.M. LB.

60 5000 330.4 (MID) 230 28500
60 3000 330.5(MID) 230 38500
60 3000 335.4 (AFT) 230 38500
60 3000 313.8(FWD) 230 38500
60 ~)QOO 330.4(MID) 230 28500

90 9000 330.4 (MID) 230 28500

100 5000 330.4 (MID) 230 28500
100 3000 330.5 (MID) 230 38500
100 3000 335.4 (AFT) 230 38500
100 3000 313.8(FWD) 230 28500

120 30Ull 330.4(MID) 230 38500
120 3000 335.4(AFT) 230 38500

120 3000 313.8(FWD) 230 28500
120 9000 330.4 (MID) 230 28500
130 5000 330.4(MID) 230 28500

PIGURE NO. 200
AIRSPEED CALIBRATION IN SIDESLIP

CH-47B U.S.A. SIN 66-19100
STANDARD (SHIP'S)' AIRSPEED 8YSTBM

IN LEVEL FLIGIrr

o
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~ 8 -40
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FIGURb NO. 201

AIRSPEED CAi.1bRATlON IN SIDESLIP
CH·47B USA SIN 60-19100

-60

60 KNOTS

90 KNOTS

NOTE: BOOM AI RSPEEU SYSTEM ASSUMED STANDARD.

BOOM CALIBRATED lJENSlTY e.G. RQTOR GROSS:

AIRSPll~Ll ALTlTUUE IN. SPEED WEIGHT
. Kt.,.l.... fT " ~PM Lilt .

00 sOCIa 330.4 (~11 D) 230 28500

bO 30110 330.5 (MI D) .'130 38500

00 3UOO 335.4 (AFT) 230 38500

()O 'sUllU 313.H (FWD) 230 38500
60 ~OllO 330,4 (MI D) 230 28500

~u 9000 330.4 (MID) 230 28500
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FIGUlE NO. 202
AIRSPEED CALIBRA'fION IN SIDESLIP

CH-47B USA SIN 66.19100

NOTE: BOOM ATRSPEED SYSTEM ASSUMED STANOARD.

SYM BOOM CALIBRATED DENSITY e.G. ROTOR GRO~S .

AI~~BB~ ALTITUDE IN. S::~~
WBitGHT I.. .. I

~t.
,

·tB~
, .,

0 100 5000 :nO.4 (MID) 230 28500

0 100 3000 330.5 (MID) 230 38500
A 100 3000 335.4 (AFT) 230 38500

" 100 3000 313.8 (FWD) 230 28500

0 115 3000 330.4 (MID) 230 38500
'i] 11S 9000 330.4 (MID) 230 28500

-60
l/j
.~

l1S KNOTS0 -40
~

"::i: -20
~ l:ll:
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~(jjW ~Q ~ ~V'JJJ.l 0
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0
Q. 40

··60
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"
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Q.~.........=.... 20
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~ 40
30 20 10 0 10 20 30

LEFT RIGHT
ANGLE OF SIDESLIP " DEG
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FIllUiil NO. 2U3

AIRSPEED CALIBRATION IN SIDESLIP
CH-47B USA SIN 66·19100

NOTE: BOOM AIRSPEED SYSTEM ASSUMED STANDARD.

SYM

o
[J

A
'I

, ,

BOOM GALIBRATED DENSITY C.G. ROTOR
AUSPBE~ ALTITUDB IN. speED

MT.' , FT. ..
'''~PM''

120 3000 330.4 (MID) 230
120 3000 335.4 (AFT) 2$0

120 .3000 313.8 (FWD) 230
130 5000 330.4 (MID) 230

GROSS

W~IGHT

'LB'"
38500
38500
28500
28500

;.

.60

til -40S
. ~

, ~." -20
(/)C!:

I/j;~ 0
'c.l.lJ

I~~ 20
, """
[ E-<
! """

~ 40

-60

~
-40

; ~"
-20

, .:.:

; ~ ~ 0
w

c....... ~
20e751-<

!-....
~ 40

30 20
LEFT

130 KNOTS

120 KNOTS

10 o 10 20 30
RIGHT

ANGLE: OF SIDESLIP'\, [lEG
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FIGURE NO. ,04
AIRSPEED CALIBRATION IN SIDESLIP

CH-478 U.S.A. SIN 66-19100
STANDARD (SHIP'S) AIRSPEED SYSTEM

IN CLIMB AND AUTOROTATION

NOTE:
1. BOOM AIRSPEED SYSTEM ASSUMED STANDARD.

1

SYM.

0
0
a
A
0
0,
()

60 ~

tIlffj

8~ 40

'w
!Xl 20't:

~S
0~

ZJ-4
Sb

-20

~~ -40

INDICATED DENSITY e.G. ROTOR GROSS
AIRSPEED ALTITUDE SPEED WEIGHT

KT. FT. IN. R.P.M. LB.

60 5000 330.4(MID) 230 28500
80 9000 330.4 (MID) 225 28500
80 5000 330.4 (MID) 225 28500
80 9000 330.4 (MID) 230 28500
80 3000 3.30.5 (MID) 230 38500
80 3000 313. 8(FWD) 230 38500

100 5000 330.4 (MID) 230 28500
110 5000 330.4 (MID) 225 28500

0

(lr~ e CLIMB
t!1~. . .

0

o

AUTOROTATION

ANGLE OF SIDESLIP - DEG.

20 o 20 40
RIGHT
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FIGURE NO. 20S
l/REV VIBRA'l'ION CHARACTERISTICS

CH-h7B U.S.A. sIN 66-19100
LEVEL FLIOliT

AVO. GROSS \iT. • 27000 LB. AVG. OROSS WT. • 40000 LB.
AVO. e.G. • 331.5 (MID) AVO. 0.0. • 330.2 (MID)
AVO. DENSXTY ALT. • 1300 FT. AVO. lJENBlff ALT. • SOOO'FT.
AVG. ROTOR SPIED • 2)0 R.P.M. AVO. ROTOR SPEED • 230 a.p.M.a.i.s. CONFIo." .. uN S.A.~. COm-IO".' .. ON

SPUD TRIM (D.C.P. & LONG. CYCLIC) • AUTO.

NOTEs DASH LINES DENOTI MIL-H-8$OU LIMITS.

1
!
J
j
l

.AI

1.0

STATION $0 VERTICAL STATION ,0 VERTICAL

.8

oL----.-:::::-~-====:::::::::===-:. O~--...I.~~"---.;;::=-..;;:a....----
o 20 40 60 60 100 120 14.0 160 0 ;:0 40 60 80 100 120 l1lo

TRUE AIRSPEED VT .. KTAS TRUE AIRSPEF:D VT .. KTAS

STATION 50 LATERAL STATION 50 LAT~tAL

.8
w
0.8
I

!.6
t-i....

I:: >- r-- ::>-------.-------
o 0 L..-__--=====-_-====a.... _

o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 lbo
TRUE AIRSPE];D Vr - KTAS TRUE AIRSPEW VT .. KTAS
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l/REV VIBRATION CHARACTERISTICS
CH-47B U.S.A. SiN 66-19100

LEVEL FLiGHT

1
AVG. GROSS WI. • 37,000 LB.
AVG. e.G. • 331.9 (MID)
Ave. DE~SITY .~T. • 5000 PT.
AVG. ROTOR SPEED • 225 a.p.M.
S.A.,S. CONrl~1 - ON

SPE~D TRiM (u.c.P.

AVG. GROSS WT. • 40,OOOLJ.
AVG. e.G. • 330.2 (MID)·
AVO. DENSITY ALT •• 5000 PI'.
AVG. ROTOR SPEED • 230 R.P'.M.
S.A.S. CO~PtQ., - O~

6. WNG CYCLIC) .. AUTO'; . • •• j

NOT! I DASH LINES DENOTE MIL-H-6$OU LIMITS .

STATION 95 veRTICAL

1.0

I

~ .6
l-l

~.4
~~
~ 2 J----
~. 1----------------...:

STA1ION PS VBRTICA~

1.0

.8

.6

.4

...
."1--------------

1.0

20 40 60 80 100 120 140 160 °0
TRUE AlRSPS8D V

T
• KTAB

STATION 320 VERTICAL

1.0

20 40 60 80 100 120 140
TRUB AIRSPIBD VT • kTAS

STATTON 320 VERTICAL

U) .8..,
1.6

~r.: .4

~ , . ..1--'--S'" ~---------------
oL---------==-----o 20 40 60 80 100 120 140 160

TRUB AIUPEBD VT • lTAS

242
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.2t---------------
0'--------------....o 20 4e 60 10 100 120 14.
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FIGURE NO. '207
1/REV VIBRATION CHARACTERISTICS

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

1
i,
~

I
l

AVO. GROSS WT. • 37000 LB.
~VQ. c.o. • 331.9 (MID)
AVO. DENSl'l'I £LT. • $000 FT.
AVO. aotoR arm- 225 ft.P.M.
S.A.S. CONFIO. - ON

SPSZD TRIM (D.C.P. &LONO.

AVO. OROSS W'l'. • ooסס4 LB.
AVG. O.G•. • 330.2 (HID)
AVQ. DENSITY .uT. • sooa rT.
,Ava•.ROT.~~ ~ .230 ••P.M,.
S.A.S. CONFIQ. - ON

CYCLIC) • AUTO.

NO'Rt DASH LINES DENOTE MIL-H-8$OU LIMITS.

STATION 9S LATERAL STATION 95 LATERAL

!!1 .8 .8
Cl

•! .6 .6

I:~ r--- ::---------------
--.... ---....o 0'-------'-----=-----o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - XTAS

STATION 320 LATERAL

1.0

~ .8
t!l
, I

! .6

;

1-1 .4

2 ----· ~---------------J

STATION 320 LATERAL

1.0

.8

.4

.2 -_._-----------
o 0'---------------o 20 40 60 80 100 120 140 160 0 20 40 60 80 10.0 120 1.40

. TRUE AIRSPEED V'1' - KTAS TRUE AIRSPEED VT - JCTAS
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PIGUU NO. 208
1 IPJ:.V VIBRATION CHARACTERISTICS

CH- 478 U.S.A. SIN 66·19100
LEVBL PLIGHT

..

1

1.- •.•... _,; 1. .• -- _. -. ,_ I I .

Non, DASH LINES DENOTE MII,..H-85OU LIMITS,

,
•

l
AVG" GROSS n. • 40,000 LB.
AVG. C.G. • 330.2 (MID)
'AVu •. uiNii'fi iU.r.·. :>UUU 1"'1.

AVG. ~R SPBBO .~30 R..P.M.
S.A.S. CONPIG •• ON
~?ESO TRIM (n.c.p. i LOnG CiCtAC) • AUTO '

. I .... i

StATION 4dO VERTICAL

1.0

.8

'".~
.6

~ .4...
§ .2
Il.l ---------_.-~---

~
°0 20 40 60 80 100 120 140 160

TRUB AIRSPEED VT • "'TAS

1.0

STATION 480 LATERAL

1.0

STATION 120 LATERAL

.8

.6

.8.en
,~

I .6

!

t:: L---_-_-_-_-_-_-_-_-_-__- ::t- --,----------
o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED Vr - KTAS TRUE AIRSPEED VT - KTAS

244



FIGURE NO. 209
3/REV VIBRATION CHARACTERISTICS

CH-47B ~:S.A. SiN 66-19100
LEVEL FLIGHT

·1

AVG. GROSS WI. • 31.000 LB.
,AVG. e.G. • 331.9 (MID)
Avn, nF~~!Ty ALT, • 5000 PT.
AVG. ROTOR SPEED • 225 K.P.M.
S.A.$. CONFIG. - o~

. gPEEIJ 'tUM (u. C. P.

AVG. GROSS WT. • .D,OOO LB.
AVG. C.G. • 330.2 (MID) ,
AVO. DENSITY .A~,!,. -:000 FT.
Ave. ROTOR SPEED • 230 R.P.N.

. S.A. S. CONPIG. • ON . .
6r LONG l:Ydi.c)·. Auhj' ... ,.. .. .;

NOTEI DASH LINES DENO'l'! MIL-H-8S0U LIMITS.

STATION 95 VERTICAL STATION 9S VERTICAL

1.0 1.0

~.8 .8
t:)

I
.6S·6

loot;.4 .4

ei· 2 _______________ J---- .2
v -------------,

00 0
20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUB AIRSPEED VT - KTAS TRUB AIRSPEBD Vr . KTAS

STATION 320 VB~TICAL STATtON 320 VERTICAL

1.0 1.0

.6

.4

.2

20 40 60 80 100 120 140
TRUB AIRSPBED VT • KTAS

----~-

.8en .8.
Co'

I .6

1.4

~ .2

0oL...----.....;;..------ 0
20 40 60 80 100 120 140 160 0
, TRUE AIRSPBSD Vr . KTAS
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FIGURE NO. 210
3/REV VIBRATION CHARACTERISTICS

CH-47B U.S.A. sjN ~9100
LEVEL FLIOH'1'

..
I 1

l

AVO. OROSS W'l'. • 37000 LB. AVO. GROSS W'l'. • 40000 LB.
AVG. C.O•• 331.9 (MID) AVO. C.O. • ))0.2 (MID)
~VG. DENS~'l"! ALT. • ,000 n. AVO•. DENSITf IJJT. " soac FT.,
AVO. ROTOR SPEED • 22$ R.P.M. AVO. ROTOR SPEF.D • 230 '.P.M.

S.+~~. em,,'~El~D ':Th (v.c;.P~ & LONO. :CYCd~)~:~l~~~·J -ot : .. l' :1,

NOTE' DASH LINES DENOTE MIL-H-8'sOlA LIMITS.

.LO

STATION 9, LATERAL

1.0

.8

STATION 95 LATERAL

"

;:~, .6 .6
(")

"1

P. .4 .4

l ~f5· 2 ..1---- .2 \.. --.-_
.~ .~

o ---- 0o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140
TRUE AIRSPEED Vr - KTAB TRUE AIRSPEED Vr • KTAS

1.0

STATION 320 LATERAL

1.0

STATION 320 LATERAL

(11

(~ .8 .8
~

::~ ,.6 .6
'.-'
t·"
f- ...

I~ ,.4 .4
[.:j
;;'1. 2 ..J---- .2
.'.11

a --' ---=-...., ....=::::
o 20 40 60 80 100 120 140 160 0

TRUE AIRSPEED VT • KTAS
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FIGURE NO. 211
3/REv VIBRATION CJ~CTERISTICS

CH-h7B U.S.A. sIN 66-19100
LEVEL FLIGHT

1
AVO. ROTOR SPEED • 230 R.P.M.
S.A.S. CONFIG. - ON
SPEED TF.1M (O,C'P I & LONG. CYCLIC) • 4l11'0_1

.... ,.' I .... , ........1. .

NOTE I DASH LINES DENOrE MII,..H...850u LIMITS .

AVO. GROSS WT. • 40000 LB.

AVO. C.O. • 330.2 (MID)
AVO. DENSITY ALT. • 5000 FT.

f
~
I

l

STATION 4Ao VERTICAL

1.0

II) .8.
t:l,
@S .6

! .4

.2u -- - ._-"" _._- .._-_._--
4l

'- ~.----.
0
0 20 40 60 80 100 120 ao 160

TRUE AIRSPK~:D VT .. KTAS

STATION 480 LATERAL STATION 120 LA~

1.0

oL.--_-_-_-_'--_-_-_:_-_-_-_--_-_-____ O'---------~--.;;:=-=-::;.----------------- __
o 20 40 60 80 100 120 lLo 160 0 20 40 60 80 JX) 120 lijo

TRUE AIRSPEED VT .. KTAS TRd'E AIRSPEED VT - KTAS

~

t; .8
I

I::
~ .2...

.8

.4
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nr.llH~ Nt); n 1

6/REV VIBRATION CHARACTERISTICS
CH-U7B U.S.A.. sIN 66-19100

LEVEL FLIGHT

1

NOTE: DASH LINES DENOTE MIL-H-850lA LIMITS.

·i.
!

L

AVO. GROSS WT. • 40000 LB.
AVO. C.O. • 110.2 (MID)
AVO. lJENSITY ALT. • ,000 FT.

AVG. ROTOR SPEED • 230 R.P.M.
~.A.n. r.ONFTG. _ nil
SP~D TRIM (D.C.P. & LONG. CYCLIC) • AUTO.

S'fArrml 4HO VEHTICAL

1.0
en- ./3u

~ .60
H
~

~
.h

0
.2Q -- - - -~ .._.- ..=---~<C

~.

0
0 20 40 60 80 100 120 l~O 160

TRUE AIRSPEED VT .. KTAS

STA'rION 480 LATEHAL STATION 120 LATERAL

1.0 1.0

l1)

.8.. .8
CJ
I

~ .6 .6
~

f .4

.2
---~~

.2 ----~~«4

a 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPE;ED VT .. KTAS TRUE AIRSl'EFD VT .. KTAS
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-
FmUII 10. 113

3/?:!!.Y ~!t~!!~ t)!ti-'tl~1t!~Tr.s

Cl'-U1B U.5.1. aIM 66-19100
LEVIL rtIOHT

1

. f •••. !
L

AVO. GROSS WT. • 27000 LB. AVO. GROSS WT. • 40000 LB.
AVO. C.G. • 331.S (MID) AVO. c.o. • 330.2 (MID)
AVO. DENSITY' AJ.T. • JJOO FT.. .WO. DEriSITY ALT. • 5000 FT.
A"VG. ltCTOn ~r:= S! 230 ~.P.M. !~. R(Y!'~ ~?un • 2)0 R.P.K.
S.A.S. OONFIO•• ON S.A.S. OONFIO. - ON

. SPUD 'l'R1X (D.C.Po .. LONG. CICLIa) •.AUTO.

NOTE' DASH LINES DENOTE MIL-H-6S0U LIMITS .

1.0

STATION $0 VERTICAL STATION 50 VERTICAL

.2 --_../..l.
----~/~ \"

01...-----::;.---------
o 20 40 60 80 100 120 1M

TRUE AIRSPEED VT - KTAS

.6

.8

20 40 60 60 100 120 140 160
TRUE AIRSPEED VT - KTAS

oI...- ~----

o

I

I
I

I
I
i,
f

t

r
I
I

I

STATION ,0 LATERAL STATION ,0 LATERAL

1.0 1.0

:~ 8 .St:)'

I

! .6 .6

I·b .4

.2
------~7~

.2
~ -------------

0 0-
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT • KTAS TRUE AIRSPEED VT - KTAS
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FIGUU lW. :1 i

O/HE'i VIt<1UTJON Ck.AiH, :TI<:RlSiICS
1~1i-J.l1fl U.S.A. St\l <'1>-19100

l£VEL FLIGHT

!

l
i,
l,

AVO. GROSS WI'. • 27000 LB.
AVO. C.O. • 331.5 (MID)
AVO. DENSITY ALT. • 1300 i'''f.
AVO. ROTOR SPUD • 230 R. P.M.
S.A.S. OONFIG. - ON

. SP'ttD TRIM (n. c.p ~ &: tONG.

AVO. ORUSS 'tiT. • 40000 LB.
AVO. e.o. • 330.2 (~ID)

AVO. Ui:NBITY ALT. • 5000 FT.
AVO. ROTOR 5Pt-;ED • 2)0 !~.P.M.

S.A.S. 00010. - OM
CYCLTC) • AUTO~

NO'l'!I DASH LINES DENOTE MIL-U..850lA. LIMITS.

STATION 50 VERTICAL STATION $0 VERTICAL

1.0

.8

.6

.4 '\

'1 ~.,. --_._---------
'J OL---------------o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 1.40

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT .. KTAS

STATION 50 LATl£RAL STATION 50 LATERAL

1.0 1.0

0·1..--------------o 20 40 60 80 100 120 luO
TRUE AIRSPEED VT .. KTAS

.8

,20 40 60 80 100 120 lho 160
TRUE AIRSPEED VT .. KTAS

----------------~-~
--~01..---·------------o
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J'Tr.:~,.,: :1 ,

6/REV VIBRAflOfil CHAJ\Al"'fQ:sTICfi
C!i-b78 U.S.A. s/N 66-19100

LE'IF!. FtIC1HT

AVO. GROSS W'l'. • 27000 LB. AW. GROSS liT. • 1&0000 LB.
AVO. C.O•• 331.$ (MID) AVO. C.O. • ))0.2 (MID)
AVO. I1~!'!'Y ~.!:TI • 13no j;'~~ AVO. nDl8t'I'V AL'I',,! • ~t:lCX\ "-

AVO. ROTOR SPUD • 230 R. P.M. AVO. ROTOR SPEED • 230 R.P.M.
a.A.!. CONFIC•. '" ON,S,A.3•.CONfIO Q1t . J

SPEED TRIM (D.C.P. ~I WN(f. CYCLIC) • AUTO.

NOTE I DASH LINES DENOTF. i-tIL-H-8S0lA LIMITS.

1

1.0

STATION 95 VERTIC~L

1.0

.8

.4

_______________ ._...1--- .2

STATION 95 VERTICAL

----~-

OL.....------------, 0'---------------a 20 40 60 80 100 120 140 160 0 20 40 60 a0 100 120 lho
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 VERTICAL STATION 320 VERTICAL

1.0 1.0

CI2
C, .8 .8
t

r
.6

.4

.2 .2
----r-~-... -------

0 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 1L.o

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

251



,; Fliau: Jll). ~ I"

I::FI!:'i, .j.A::~: ;\{).I.A;Y·.R~S~L'S

~i-il7B ". '; •.\. sis 66-19100
:_" '.f1I"..L I.'L!G HT

1
AVO. GROSS \iT. • 21000 LB.
AVO. C.Q. • 331.5 (I~ fD)
AVO. DENSI'l't ALT. • 1300 rT.
AVO. ROTOR SPEED. 2)0 R.P.M.
S.A.S. CONFIG. - ON

3iii:!:J!:f\ TitlM (1). C;. 1'. &. L<.JNo.

AVO. GROSS WT. • 1&0000 LB.
AVO. C.O. • ))0.2 (MID)
AVO. DENSITY ALT. • 5qoo n.
AVO. ROTOR SPEED • 230 R.P.M.
S.A.S. CONFID. - ON

lJICUC) ·Ai.J'T(j~

NOTE: DASH LINES DENOTE Mn-H-850U LIMITS .

STATION 95 LATERAL STATION 95 LATERAL

1.0 1.0

rt:I .8- .8f-'

•
~ .6 .6
H

1'4 .4
~,

------~~
.2
----~

.t-'.

..-l

a a
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED V'1' • K'l'AS . TRUE AIRSPEED V'1' - KTAS

________________ .J---- .2

STATION 320 LATERAL

~ .8e
I
~ .6

~ .4

~ .2
~ o1.- ---::::::==-_0::::::===

o 20 40 60 80 100 120 140 160
TRUE AIRSPEED VT - KTAS

STATION 320 LATERAL

.8

.4

Ol----~,------------
o 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS

252



r
f iGUltl *J. 1i-

l)! KI:.' .. i eMI i,," Ciii,i'.i\! li:iU:) i i \:.-i
CI1-,4"'8 U S.A SIS tt6·191011

1.1' vr i. FI. HillT

1

S.A.S. CONFIG. M ON S.A.S. CONFIG. - ON
SPEED TRIM (D.C.P. &LONG. CYCLIC) • AUTO.

AV~. ~RUSS WI. : 37uuU l~.

AVG. e.G ... 331.9 lMIO)
AVG. L>ENSITY ALL .. 5000 FT

~
i

t.

AVG. GROSS WT. • 37000 LB.
AVG. e.G ... 331.9 (MID)
AVG. DENS lTV ALT. .. 5000 Fr.

,A"vc. Dn~D QD~an _ ~~c D n u
...._ I'JI" "'1Il ........... - .. __ ...... •••••

NOTE: DASII LINES DENOTE MIL-Il-8501A LIMITS.

STATION 95 VERTICAL STATION 95 LATERAL

1.0 1.0

III .8 .8
t:l

.6 .6
~....
$ .4 .4

:::l
.2 .2IJ.l

_______________J----
U ----u«

0 0
0 20 40 60 80 100 120 l~O 160 0 20 40 60 80 100 120 ~40 ~~~

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT _ KTAS

ST~rION 320 VERTICAL STATION 320 VERT! CAL

1.0 La

2 J----. t---------------
o - --- -=-- ---
o 20 40 60 80 100 120 14.0 160

TRUE A.IRSPEEO Vr .. KTAS

.6

.4

.8

20 40 60 80 100 120 140 160

TRUE AIRSPEED Vr - KTAS

a L .:::::::::::=__
a

III .8.
t.:t

I .6

~....
~ .4

:::lti .2

~

253
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rlO_ MO. l!S

lhn V1:flUTlCII CIWU(ilUI9'!ICS
GH-b7B U.S.A. SIN 66-19100

L!TEL n 10H'l'

1
I

j • i

NOTE a DASH LINES DENOTE MIL-H-850lA I.IMITS.

l'fti. GROSS WT•• 2'1000 LB. AVO. GROSS W'l'. • 27000 LB.
AVO. c.o. • 331.5 (HID) AVO. c.o. • 3)0.9 (MID)
AVO. DENSI'l'Y ALT•• 1.300 FT. AVO. DENSITY ALT. • uooo n_
AVel. rlOTOR SPUD • 230 R.P.H. AVO. ROTOR SPEED • 230 R.P.M.
S.A.S. CONVIO•• ON S.A.S. CONFIG•• U"

SPQD TR:1l' (D. C. P. " LONG. CYCLIC) • AU'1'O.

I

l

l
I
I

I

I
!

1.0

STATION 9S VERTICAL

1.0

.8

STATION 9~ VERTICAL

j
j

1

1

:~:' .6 .6
()
H
:::~

({i .4 .h
~4." ,
~.;.2 - .. J--- .2 J-

- ----------------"'.r:

-l)'----

o 20 40 60 80 1.00 120 140 160
TRUE AIRSPEED VT .. KTAS

STATION 320 VERTICAL

1.0

0'-------------------o 20 40 60 80 1O0 120 140
TRUE AIRSPEED VT - KTAS

STATION 320 VERTIcAL

.8

>~, .6 .6
i:':)
H
E·' 1&
~~ • .4
~~.2 1--- .2 J-
o -.- ----------------.:<

o .. 0=''''''' 01...----·-----------....o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 1.40
T8.1.)1; AIRSPEED VT • KTAS TRUE AIRSPEI'.:l) VT - KTAS

254
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~"Ji9
l/RE4 'HPRATH1I ClWtACT&USTICS

CH-41B TJ.3.A. 31M 66-19100
U"VEL FLIGHf

1
j
1

AVO. GROSS WT. • ~7000 LB.
AVO. c.o. • 331.5 (HID)
AVO. m:NSI'l'Y ALT. • 1300 FT.
AW. ttUTOR SfDD • ~JO It.,P.M.
S.A.S. CONfID•• (If

. srm 'l'I'ttM ('D. c.r. & tOr.C.

AVO. GROSS \IT. • 21000 IA
AVO. C.O. • ))0.9 (MID)
A'/C. DEMSIn ALT•• uooo n.
AVO. ROTOR srEED • 230 R.P....
S.A.S. OO!D'IO•• OJI

CTCtIC' • ·Atn'O. ••. 1

i
!
j

NO'l'! I DASH LINES DENOTE MIL-H-8S0lA LOOTS,

1.0

STATION 9S LATERAL

1.0

STATION 9, LATERAL

.8~ .8
Cl
I

S .6

I::~--_-------_-----r-- :~~ r
4111

-- --01.- =_-===:=:;;.__ 0''-------------.....--1
o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED 'T - KTAS TRUE AIRSP~D 'T - KTAS

1.0

STATION 320 LATERAL

1.0

STATION 320 LATERAL

.8~ .8
o
I
~ .6

i::~-------------_--r-- ::~-----------------r
~

o Ol-------------------
o 20 40 60 Be 100 120 140 160 0 20 40 60 80 100 120 140

, TRUE AIRSPEED 'T - KTAS TRUE AIRSPEED VT - KTAS

255



I'mUll! 10. 1JO
3/.V VIBUTIOM ClWtAC1'IKISTICS

CH-h'Tli U.S.A. sIN 66-19100
UV!L nIGHT

1

l

AVO. OROSS WT. • 21000 LB.
AVO. C.G. • 331.5 (MID)
UO. DENS TTY AI.T. • 1300 F'T.
AVO. ROTOR SPEED • 230 R.P.M.
S.A.S. CONFIO. - ON

Snr.D TRIM (D.C.P. &I LONG.

AVO. GROSS "''T. • 27000 LB.
AVO. C.G. • 330.9 (MID)
Ava. DENS ITY ILLT. • 1l()(X) VT.
AVO. RIITOR SPEFD • 230 R.P.M.
S.A.S. CONFIO. - ON

CYCLIC) • AUTO.

NOTE. DASH LINES DENO'l'E MIL-H-85011 Ln-fITS .

o
o

STATION 9S VERTICAL

~ .8
t.:l

I

~ .6
~a.4

~.2 ----------.-----::::7
o _
a 20 40 60 80 100 120 11£0 160

TRUE AIRSPEED 'IT - KTAS

STATION 320 VERTICAL

STATION 95 VERTICAL

.8

.6

.4

.2 ~-

20 40 60 80 100 120 140
TRUE AIRSPEED 'IT - KTAS

STATION 320 VERTICAL

1.0 1.0

______"""' .J

0'-----------''''-------o 20 40 60 80 100 120 140 160
TRUE AIRSPEED 'IT - KTAS

256

.8

.6

.4 /

.2 ~-::::.::;~_r

o~-------------
o 20 40 60 8 a 100 120 140

TRUE AIRSPEED 'IT - KTAS



f
li'T~I_~ tlO: !' :

3/'R1'I VIiHiATI-Jtj :Y.ARAC'ii'.!H 3iICS
CH417t1 U.S.A. s/lf 66-1'1100

UVEL :.'j Hi H'l'

1
AVO. GROSS WT. • 21000 LB.
AVO. C.O. • 331.5 (MiD)
11'111\ f\1i'~.""'" Ill"'. ,.IV\ 10''' .......... __.11., ••• __ .... _.,, ...

AVO. ROTOR SPEED .. 2)0 R. P.M.
S.A.S. cobIFm•• OH

SPEED TRIM {D.C.P. & LONC.

AVO. CROSS W1'. • 27000 LB.
AVO. C.O. • ))0.9 (XID)
~un: OW-NA!"" l.!.T•• noon n~

AVO. ROTOR SPEED • 230 R.P.M.
s.A.a. OONflO. • ON

CYCLIC} • AUTO.

NOTEs DASH LINES DENOTE HIL-H-850U LDfITS •

STATION 95 LATERAL STATION 95 LATERAL

1.0

..1- -

Cf.l
- .8o

Ie.6

~ .4

e.2
CJ f----.----.------- -
...: --'"'-----0'---------------o 20 40 60 80 100 120 140 160

TRUE AIRSPEED VT .. KTAS

.8

.4

.21- ~-

0"----------------o 20 40 60 80 100 120 140
TRUE AIRSl'EED VT - KTAS

STATION 320 LA'l'l':RAL STATION 320 LATERAL

1.0 1.0

.8

.6

.4

I --

--
.2 1-------------------
OL....-----~---

20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 11.0
TRUE AIHSPEED VT - KTAS TRUE AIIlSP~~FD VT - KTAS

257
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FlGUffE NO. !:22
o/REV VIBRATION OI,\RACl'F.Rf"TICS

CH-47B U.S.A. SIN 66-1"~O

lEVH FLI GIT

1

AVG. ROTOR SPEED = 230 R.P.M. AVG. ROTOR SPEED. 230 R.P.M.
S.t\.S. ~9NFIG,. - ON, " .S~"'!~L _~~F~C;i. - O~,. ..; ;

SPEED TRIM (D.C.P. & LONG. neue) • AUTO.
L

AVG. GROSS WT ... J7000 LB.
AVG. C.~. ~ 330.9 (MID)
• ",..... n~"let ., "I'!V .. t '" _, , I\nf\ nflt'
n"\I "" " .. a. - ...,vv •••

AVG. GROSS WT. • 27000 LB.
AVG. e.G.• 330.9 (MID)
Ave. D~NS!TY ALT. ~ 11090 ~! .

1.0

.3

?, .0

'-'
~.,

~ .f'

NOTE: DASIl LlNlS UENOTE MIJ.·t!·8S01A LIMITS.

STATION 9S VERTICAL

1.0

.8

.6

.4

STATION 9S VERTICAL

~----~- '~----~-

:1 0 ~----------_._---
o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140.

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED V
T

- KTAS

1.0

,
'- .()
()
,--<

~ "~
l-·,
;;1
.-!

d.2 r
\~ ~----~- -~

01.- -=:::-__

o 20 40 60 80 100 120 140 160

TRUE AiRSPEED V
T

- KTAS

1.0

.8

.6

.4

.21- J-

-oL_-=====::::::::::::-_=---
o 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS

251



r------
f
f

nom/E NO. 223
l/ffEV VIBRATION CHAMCTERISTICS

cH-h7B U.S.A. SIN 66-19100
LEVEL FLIC1 lIT'

1
l

L-.

A.VG. GROSS WT. • 27000 LBo
AVO. C.G. • 311.2 (loW)
AVu. U~~~11'i ALT. • ~OUO FT.
AVO. :I(l'l'OR SPEED • 22, R.P.M.
:!.A..~. 'e~; ";;;;ON'

SPEED TRIM (noc.r. &. LONG.

AVO. GROSS WT. • 27000 LB.
AVG. e.a. • 347.2 (AFT)
AVG. DENSITY ALT. • sooo'rr.
AVO. ROTOR spmD • 22$ R.P.M.
:::. A.s.eMm.·;'Olf

CYCLIC) • AtJI'O.

NO'l'E. DASH LINES DENOTE MIL-H..8$OU LIMITS.

STATION 95 VERTICAL

1.0

~ .8
c;:l

I

is .6
~

~.4

tJ.2 1---
~ ~----_._-----------

STATION 95 VERTICAL

.8

.2 ..... _.. J---

o ol------==---==---o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

1.0

STATION 320 VERTICAL

1.0

STATION 320 VERTICAL

[/)

; .8
I

:<:l 6o'
H

t J---
41 1-----------------

o r--
o 20 40 60 80 100 120 140 160

TRrJE AIRSPEED VT - KTAS

259

.8

.4

2 j---
......----------------oL------------=-o:=.o 20 40 60 80 100 120 140

TRUE AffiSPEED VT - KTAS



FIOURE NO. 224
" InT:l'f.? l'rr-ro.n ....... ,..... .... , • .,. .. ,...ft'I"".... Tl'''',.''e.1 n.c.v V..uJ.n.A.I..I.Vl' ~nAnII.~U:'U.Iil.l.~Vt.J

CH-47B U. S.A. BIN 66-19100
LEVEL FLIOHT

1

NOTE I DASH LINES DENOTE MIL-H-8S0U LOOTS.

S.A.S. CONFIO. - ON S.A.S. CONFID. - ON
,·!m'f)TR-lM (g.,O.P, ~~. /JY(Jttgl ...AtJ!l'O.

AVO. GROSS WT. • 27000 LB.
AVO. C.O. • 347.2 (AFT)
AVO. DENSI'l'I ALT. • 5000' FT.

AVO. OROSS WT. • 27000 LB.
AVO. C.O. • 311.2 (FWD)
AVO. DENSITY ALT. • ,000 FT.
AVO. Reran S~ • 22~ ~.r.M.

STATION 95 LATERAL STATION 95 LATERAL

1.0
~

~ .8
I

~ .6
H

~ .4
~.2 J---

.8

.6

.2 J--~

o QL...-__--= -=:;====_

o 20 40 60 00 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 LATERAL STATION 320 LATERAL

1.0

.8

.2 . ..J---

CI)

0.8
I

e·6

~ .4

§.2 1---
ooC ~-----------------

o ------ 01...-------------o 20 40 60 80 ioo 120 140 160 0 20 40 60 80 100 120 140
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED Vr - KTAS

260



FIOURE NO. 225
3/REv VIBRATION CHARACTERISTICS

CH-u7B U.S.A. sIN 66-19100
LEVEL FLIGHT

NOT! I DASH LINES DENOTE MIL-H-8,oU LIMITS .

STATION 9, VERTICAL

20 40 60 80 100 120 140
TRUE AIRSPEED VT - KTAS

________________ J---

.8

.6

1.0

STATION 95 VERTICAL

AVO. GROSS WT. • 27000 LB. AVO. GROSS WT•• 27000 LB.
AVO. C.O. • 311.2 (FWD) AVO. C.G. • 3u7.2 (AFT)
AVO. DENSITY ALT. • $000 FT. AVO. DENSITY ALT•• $000 FT.
AVO. ROTOR SPEED • 225 R.P.M. AVO. ROTOR SPEED • 22$ R.P.M.
S.A.S. OONFIO. - ON S.A.S. CONFIG•• ON

5PF.ED TRIM (n. c.P. & wm.' ·CYCI.1cr) .. ' AtJI1I(Y~'

________________J--- .2

-------- oL._--=:::::....:::=========::=:::::::.
20 40 60 80 100 120 140 160 0

TRUE AIRSPEED Vr - KTAS

o
o

1.0

,

l
I

L
I
~.

I

I

STATION 320 VERTICAL STATION 320 VERTICAL

1.0 1.
(/)

(; .8
I

e .6 .6

I'b .4

.2 .2 ----~... -------
0 0

0 20 40 60 80 100 120 llo 160 0 20 uO 60 80 100 120 lUO
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

281



FIOURE NO. 226
3/P:F.V V!ER.~TIm! CRIJt6, CTfl'...R!ST!CB

OH-47B u. s. A. sIN 66-19100
LEVEL,FtIGHT

,

I
I ......

AVO. OROSS WT•• 27000 LB. AVG. GROSS WT. • 27000 LB.
AVO. C.O. • 311.2 (FWD) AVO. C.O. • 3h7.2 (AFT)
AVO. DENSITY ALT. • ,000 FT. AVO. DENSITY ALT. • 5000 1T.
A'.'O. "RC'l'C! SPE!D - 2~~ !.!D.!'!. A'll}: 'ROTOR SPJ:r.D • 2~ R.P.M.

S.A.S. COlfl'IO. - ON S.A.S. CONFIO. - 0",
" ".SPBlD.TIDt (D.C.'. It LONG•.aIOLICl tII.AUTO.

NO'l'!t DASH LINES DENOTE MlL-H-6$OlA LIMITS,

STATION 95 LATERAL STATlON 95 LATERAL

1.0 1.0

.8

.6

.2 J---;

~ ,.,8
~:)

I
',- .6
C'J
1..-1
L--'
~ .4

~:.>; .2
"4 -------~,

o oL_-=::::====:::::-.-:::::::=_-
o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED 'r - KTAS

STATION 320 LATERAL STATION 320 LATERAL

1.0 1.0

.8

20 40 60 eo' 100 120 140
TRUE AIRSPEED VT - KTAS

oL.-------=::::::::::---=~--
20 40 60 80 100 120 140 160 0

TRUE AIRSPEED VT - KTAS

oL----=====-:~-
o

c
z .6 .6
o
f-"

~ .4 .1&
~
~.2 J--- .2
...,

282



FIOURE !to. 227
6/REV VIBRATION CHARACTERISTICS

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

1

NOTE I DASH LINES DENOTE MIL-H..8'OlA LIMITS.

l
t

L

I
I
r

AVO. OROSS WT. • 27000 LB.
AVO. C.O. • )11.2 (FWD)
AVO. DENSITI ALT. • $000 FT.
AVO. ROTOR SPERD • 22$ R.P.M.
S.A.S. CON.FIO,,- QN

SPEED TRIM (D.C.P. & LONG.

STATION 95 VER'rICAL

1.0

AVO. OROSS W'l'. • 27000 LB.
AVO. C.O. • 3b1.2 (AFT)
AVO. DENSITY ALT. • ,900' F',rl! .
AVO. ROTOR SPEED • 22$ R.P.Mo.
S.A.S. CO~I(i. • ON ., '"

CYCLIC) • AUTO.

STATION 9, VERTICAL

...;i

.2 J---
~----------------

20 40 60 80 100 120 140
TRUE AIRSPEED VT .. KTAS

oL-_=:::=::=:::::=:':::-::::::='_
o

.8r.t.l .8..
o
I .6
~
~....4 .4

~.2 f-----..------------r-
t.)

-: ----O~-------------o 20 40 60 80 100 J20 140 160
TRUE AIRSPEED VT • KTAS .

STATION 320 VERTICAL STATION 320 VERTICAL

1.0 1.0

j---

.8~ .8
Cl

I 6
~.
~

I:~ f- ~----r-- :~ f- ~--_-
o --............. oL ::::::=::::-=_
o 20 40 60 80 100 120 140 160 0 20 bo 60 80 100 120 140

TRUE AIRSPEED VT .. KTAS TRUE AIRSPEED VT .. KTAS
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FIGURE NO. 228
6ilW V.wflA'l'iuN CiiARAC'!'tRISTICS

CH-Q7B U.S.A. s/N 66-19100
LEVEL FLIGHT

1

NOTE I DASH LINES DENOTE MIL-H-8,Oll LIMITS,

l,
I

AVO. OROSS WT. • 27000 LB.
AVO. C..o. • 311.2 (FWD)
AVO. DENSI'l'X' ALT. • $000 FT.
AVO. ROTOR SPEED • 2~5 K.~.M.

S.A.S. CONFIQ•• ON
srtEnTR!M CD.O.P. &LONn.

STA.TION 95 LATERAL

1.0 1.0

~ .8 .8
Cl

I
! .6 .6;.~ .4

.2
---------~

.2
41

0 -- a
0 20 40 60 80 100 120 140 160 0

TRUE AIRSPEED V'1' • KTAS

STATION 320 LATERAL

AVO. OROSS WT. • 27000 LB.
AVO. C.O. • 347.2 (AFT)
AVO. DENSI'l'X' ALT. • $000' FT.
A.vu. RlJrOR SPEED. 22; it.r.M.
S.A. S. 00010. • ON

C!'ct!C) • AU'!'O. '

STATION 95 LATERAL

________________J----- ~
20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS

STATION 320 LATERAL

~.8 .8
Co:)

e.6 .6
~

~:~ ~ j--' :~ ~ r-'
0IIl

o ---'~ ol-.-------=:::::::::=====-
o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRU! AIRSPEED V'1' - KTAS TRUE AIRSPEED V'1' - KTAS

264
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rmURI!fO. 231

CH-41B U. S.A. sIN 66-19100
T5S-L-7C ENGINES LEO 3~02 &£ LEO ,32Ob

NOTES,
1. TDiPERATURE BIAS CURVE FOR LYCOM:tJ«J

Me: ~M:CIl":::CAUC' ~M'J!!f! ~!A11I!I

nOM 'I'M $$-1520-271-10 C1.
t. !h!li STD. DAt "1.. Vlt1:Jl3. At .•XDCUM,

P~ER FOR TEST Ef«) INES OB'1'.A.INBD
FROM :r.;rCOMOO TEST STAND c.umRATIaf.

• T$S-L-70 sIM LEO 3204 S.L. STD. DAY ~ AT MAX. POWER • 9S.SS •
~ T$S-L-7C sIN LEO 3202 S.L. STD. DAY ~ AT MAX. POWER • 95.85 •

5

4

.3

2 LYCOMING MODEL SPEC!ll'ICATION !NOINI

~
~ 1 &. ~

ld
~

I 0

rf4 "-1<l

! J..2 .-----)

-4

-S
.10 -8 -6 -4 -2 0 2 4 6 6 10 12 11& 16 18 20

AMBIENT AIR TEMPERATURE.. 'c
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.,
FIOURE NO. 232

MllIMUK SHUT HUHS1!:POWl!Jl AVAllABLI
CH-47B U.S.A. sIN 66-19100

. STANDARD DAY
LYCOMDfO TS,-L-7C ENGINES LEO 3202 & LEO 320ll

1
l
l
c

t
[

,
I.

NOTE I SOLID LINES OB'rAmED FROM FIOUlU!:S 231 AND 234 unG 250.

14000

30002800

TRANSMISSION LIMIT

O'--------------~--~Io......--
1800 2000 2200 2400 2600

4000

2000 ElIlINE LEO 3204

10000

12000

SHAFT HORS!P()JFJl
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FlOOD NOli 233
NORMAL SHA1'1' HORSIPOWBR AV1IL&BLI

CH-47B U.S.A. sIN 660-19100
'l'SS-L-7C Mom:L SPEOIl'IQA'lIOlf

225 R.P.Me

1
I
I
~

i

l.

I
~
r

NOTlS,
1. STAnO CONDITIOtE,
2. NO m BLDJ) LQSSES,

3. Nq III mRAOTIOJ.
4. fNi.iT LOSsEs BASED ON Ii"mUR!S 229 AND 2;0.
S. BASED ON AVCO LYCOMING MODEL SPEC. 10. 124.31.

TS5..L-7C SHAn TURBID IMGlD.

l6000

14000

12000

4000

2000

240022002000180016001400
OL-- · ~_r__-.;:....-.:l..----:l'--·..;)"...--.;~-

~OOO

8m! HORSEPCMER AVAILABLE
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FIDURK NO. 234
NORMAL SHAFT HORSEP/)f'ER AVUUBLI

CH-U7B U.S.A. sIN 66-19100
TSS-L-7C MODEL SPECIFICATION

230 R.P.M.

1
I

l

l
NOTIS.

1. STA'l'IO CONDITIONS,
2. NO AIR BLEED LOSSES.

~. NQ~~~91.IQ~.~ ....
4. INLET LOSSES BASED ON FIG1lRES 229 AND 230.
S. BASED ON AVOO LYCOMING MODEL SPEC• .tw. 124.31.

'r,5..L-7c SHAFT 'l'URBDU: ENO!NE.

.(

16000

22002000180016001400
o -,------- ----
1000 1200

2000

12000

E-I ~
fj 10000 ;,...
e

~ 8000 i~

~
\'i.l
I~ 6000.~g::

4000

SHAFT HORSEPa-.rER AVAILABLE
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FIGURE NO. 235
MnITARY 3HAl"T HORSl~ AUILAHLI

cH-47B U.S.A. sIN 66-19100
'1'$5...1.-70 MODEL SPECIFlc.lTIOft

22, R.P.Me

1
NOTES.

1. STATIC CONDITIONS.
i. NO AIR BLEED LUSSiiis,
3. NO liP EXTRACTION •
h. INt!T~SESmS1!:rt tm 1l'10tJR:l!i3"n, AND" Z:50,
,. BASED ON AVCO LYCOMING MODEL SPEC. NO. 124.)1,

T,,-L-7C SHAP'T fURBm ENOm.

2600
Olo.---------------.....- ~-~__
1200 1400 1600 1300 2000 2200 2400

2000

4000

12000

SHAFT HORSEPcxaR AVAILABLE
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noURI 80. 236
MILItAKY 8JWP'1 HORSEPONIR AVAILABLK

CHook18 U.S.A. 8/1 66-19lOO
!S$-:L-7C K01¥L SPiCIFICATIOlf

230 ReP.M.

NO'l'BSa
1. STATIC CONDITIONS.
2. NO AIR BLEED LOSSES .
3. NO lIP EXTRAC'lIOII .

. !i.'" INtE'r'LUSSESBXSElrUlrFmUREs'22!)A1rnZ30;
S. BASED ON AVOO trCOMING MODEL SPEC. N. 124.31.

T5S-L-7C SHAn' TUBBm lMom.
16000

12000

4000

2000

OL..- .....Jo-_~~_.....Jo--J-~ _ _'__

1200 lhOO 1600 1800 2000 2200 2400 2600

SHAFT HORSEPG1ER AVAILABLE

272

1



nntJQ lIO~ 2'7
MUlMUM SHAFT HORSIP<JiER .lVAILABLI

cB-47B U.S.A. s/N,,66-19100
TSS-L-1C MO_ SPlCIl"IOATION

225 R.P.M.

1
NOTBS,

1= 8'1'A'l'II) t".l)NnI'J'TON8 .
2. NO AIR BLEED LOSSES •

. .J.. JIO..JDLIlmAC2:ta1l.. , .. '~._._ _.•..... ., ·.1 ,., •..•.

4. nn.BT LOSSES BASED ON FIGURES 229 AND 230.
5. BASED ON AVeC LICOMmo MODEL SPEC. NO. 124.31.

TSS-L-7C SHAlT TUR!lINI !NOINI.

2800
oL-... . -..l""-~_~---l -.:ll.._..:.--

1400 1600 1800 2000 2200 2400 2600

4000

2000

SHAFT HORSEPOWER AVAILABLE
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'IGTJP.E !K'J: 2~8

HAXIKUM SHAn HORSEPaiER AYAJ'UJU
0....78 U.S.A. sIN 66-1'-1.00
TSS-L-70 MODIL 8P!Cll"IOA'IOR

230 R.P,M.

1
i,,
•r

l- __ ~

I
f
t

NO'lISI
1. S'lA1'IC CONDI'l'IONS:
2. NO AIl BLIED LOSSES.
.1..NQ UP. UDAC1'lCIL.... _""'''' .. _''_'''''''''' . '_.
4. INLET LOSSES BASED ON FIGURES 229 AND 230.
S. BASED ON AVOO LYCOMINO MODEL SPEC. NO. 124.31.

TS;-L-10 SHAll'T TURBINE DQINI,
16000 .

;.. i

2200200016001600
0'------- _

~

4000
I

2000

12000

SHAFT HORSEPcma AVAILABLE
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NOTIS.
1. rAIRED CURVE OBTAINED FROM LYCOMIHJ

I

to

2. BlIP OB'rAINID 'ROM !NOINE 'roRQUIMI1'D.
,"-. ,.. _"PAS!D· OM INL!'!' OHAAAO!!MS'M'

or PIGURES 229 AND 2:W RESPECTIVELY,

1200

2600

2400

1000

2800

/'llJLJ/U:: NU, ~44

ENGINE CIIARACTERISTICS
CII-47B U.S.A. SiN 66-1nuO

3000 T55-L-7C SIN LEO 3202

I .... 2200
§:~
II) ....

'".
==

~
2000

~
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:t:
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f

l

,70 74 78 82 H6 90 94 98

:-11
REFERRED GAS 1'1{(1[)\lCER SPEED,.~ - '\; RPM
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FIGURE' NO. 245
ENlilNl: CHAKAclbkI:sfll,;S

(1I·47B U.S.A. SIN 66-19100
T5S~L-7C SIN LUO 3202

NO'l'ISI
1. FAIRED CURVE OBTAINED FROM LIOOOHl TEST STAJro

!NOINI OALIBRATXOlI.
2. fa BAS!l) cit ME" ClWUC'naImc or ,mtTRI 229 •
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APPENDIX VI. PAYLOAD CAPABILITY

Radius of action1 , Mission I
6.000 poundspa~load outbound
3,000 pounds payload inbound

Radius = 106.3 miles

1

19,169.0
719.0

6,000.0
4,036.5

29,924.5
-98.0

29,826.5
-1,765.7
28, 060.8
-3,000.0
25,060.8

-98.0
24,962.8
-1,671.1
23,291.7
-3,000.0
20, 291.7

-19,888.0
403.7

Empty weight
Fixed useful load
Payload
Full fuel
Engine start grwt (Mission I ~rwt)

2-rninute warmup
Takeoff grwt (outbound)
Cruise fuel (outbound)
Land
One-half payload

2-rninute warmup
Takeoff grwt (inbound)
Cruise fuel

Payload

Empty weight and fixed usoful load
Fuel remaining

403.7
100 percent x 4036.5 = 0.10001 x 100 percent = 10.001 percent

fuel remaining

1The above radius of action IWS calculated ul'ing airspeed for
lOa-percent best range in uccordance with the detail specification.
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APPENDIX VII. LIMITED PAYLOAD CAPABILITY

Payload gLiii.i-uiiEt:c, HlO NM :mulus, Mlssluil I

Guarantee:

Test Results: 1

6000 pounds outbound
3000 pounds inbound

7313 pounds outbound
36% pounds inbound

-.
•

Item Limited Payload Maximum~load-- (lb) (lb

Basic aircraft weight 19,888.0 19,888.0
Weight of full fuel 4,036.5 4,036.5
Payload 7,313.0 12,741.0
2-minute warmup -98.0 -98.0
Cruise fuel -1,688.1 -1,901.8
Ono-half payload -3,656.0 --6,370.5
2-minute warmup -98.0 -98.0
Cruise fuel .-:!.~85.8 -1,633.9-

Landing weight 24,111.6 26,662.2

Basic aircraft weight -Hl, 888.0 -19,888.11
One-half payload -3,656.0 -6,370.5

Fuel remaining 567.6 40;;;.7.

Percent fuel remaining 14.05 perc~mt 10 .00 percent

l'I11.e limiting factor for the l~cights presented is the l.:apubiU ty to
hover aGE at 6000 feet on a 9S o r day.
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1'\ AP5fnltC r -
The airworthiness and quali ficatioll tests (Phase D) of the CII-478
production helicoptcl' were conducted at Edwards Air force Dase and
Bishop, California, during the period 16 October 1967 to 9 July 1968.
Performance, flying qualities and mission capability Nere evalua-
ted to determine the suitability of the CII-478 as a replacement for
the CH-47i\, determine specification compliance and obtain detailed
performance and stabi Ii ty and control information for inclusion in
technical manuals and other publications. '111ere Nere no deficien-
cies disclosed which would affect the mission accompllshment of the
helicopter. 111ere \Vere four shortcomings in evidence for \Vhi ch cor-
rection is desirable. The shortcomings observed were the lack of
a never exceed airspeed computer in the cockpit, static longitudi-
nal control instability at all airspeeds below 70 knots indicated
ai rspecd (KIAS) , unstable dynamic longitudinal control character-
istics at 0.11 test conditions, excessive cockpit vihrations above
135 Klf\S at light gross I,d ghts and also at 230 rotor rpm, 111e in-
crease in gross \\'cight from 33,GOO pounds for the CII-47A to 40,nOO
pounds for the CII-478 and the result -Lng increasE' in payload capa-
bility ure particularly notClwrthy. The airspeed capability of the
CII-47B is approximately 30 knots gr~ater than the CII-471\; however,
the vibration leve Is at ai l'spl'cds ahove 120 KT AS, light gross weights
(be lolV approximate1}' 33,000 pounds) and 230 rotor rpm arc C'xcessive.
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