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1}ITF.ODUCTION

Pro.ject rYr differs fLrnds.Iirentallir fron
a large g:r?oscopel thus the aesoclated
examlnatlon to estebllsh thatt

The puroose
as a result

other aircraft ln that it contalns
nutatlonal mode need,g detalled

1s
1s

ol
of

(u) rt(b) rt
aclequately dar:ired and/or
not possible to exclte an embarrasslng atnplltuCo"

thls report ls to eve.mlne the amplltrrdes llkely to oecur
fupulsive contrcl movenento

Slnee the danplng of thls moCe ls almost exclusively acconpllshed vla the
der.lvatives H5 anC L; (See P,ef. 1), the arnplituCe of exeitatlon 1s llke1y
to be of grea+-est slgr:lflcr*-nce uhen these derlvatlves a:'e least. Thus
equatl-ons of rcotton have been adop+-gd '*hlch apnroxl,rnate to the hoverlng
fltght condLtlon. 1,e. M5 = L; r 0^.

Tha effects of pltchlng and ro111ng l-rnpulses are so closely anal-ogous to
one anotller that onlv the fomer has been consi-dered.

t It should be noted that Hn an<i L5 are not zero ln hoverlng f11ght as
there ls an appreclabls eonti:tbutlon to these qua:rtities resultlng fron
tbe gas flo',r through the aircraft,
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Monent of lnertla ln roll (slugs ft.2l
Homent of lnertLa ln pl+,ch ( slugs ft^/)
l'{onent of lnertla of gyro (slugs ft.t)
An arbltrary constant deflned ln tert (1b. ft.)
Pltchlng nonent (1b. ft.)
(=ay/ar) ( t.t. rt . /re.d .)
Fltchlng nonent funpulse (1b. ft.
Duratlon of linpulse (sec,)

l=t/r ) (d Lmenslonlsss)
Ttme (sec.) :(=-luo.)' (ru". -11

sec. )
Ul:c:ii!i-aii,:r:
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Defleetion of elevators
Uriii i l?anl / ApP:i;riiir':nt

Anguler perturbation ln pltch (radlans)
Angular pe:'turbatlon ln ro11 (radlans)Angular perturbs.tlon l-n rol-L (radl&ns ) t

Thi amplitude of an oselllatlon'(;;:'r= :rs1n [r.. t Y eos pt, r."*lt€ t ts i)
Hean dlsplacement (*.go :cr g<slnbi t 5 Lr='5)
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.,STAB ILITY A]ID C

The Inpul"1o" E@

CO]{CLUSIONS

1, That a nu'r,atlon l-s

as lt 1s necessarY for
pared ulth the Perlod

2, That anY
unreal-1stle
1n pract'!-co

dlffLcult to exclte by an lnpulslve moment

tf," aor*t1on of the lmpulse to be sma1l com-

of tlre nutatlon.

response study based on a step functlon rnoment ls
rrd-vl11 predlct longer osclllatlons than rlould occur

(See 1 above).

k, That nutattons rrlll lrel"-er be trcublesone h foruard' fllght
because t

(.)Darnplng(rtuana16)lnci.ease3rapldlywlthforr"'ardspeed.

(b) The a:lplltudes exciteri &re so sma1l statlcally that even

lf they vere l-ncreased sa-l'ten ttroes they would stlll not be serlouso

), That on ProJect tYr in partlcular
i.nosslble to induce any appreciable
;ith"" e ". 

.\ uy an 1-r'"'pu1slvq control

5, T]:at l-n hoverlng fIlght the
proriuce a dlsPlacerent ln{.on1Y
perfectrPrcduclng no secon'arJ-

F.efe;:ences ... .

1. The app:'oxl-uiate derlvatlon of
Stabtllty anC control rePort
( In "oo"se 

of P:-eParatlon) .

Ln hoverlng flight lt ls
arnplltuCe of osclllatton 1-n

novernent (See Flg. /*).

eppllcatlon of pltchlng moroent v111
(iee Flg. 5) 1.e. the control 1s

effeets.

the stabl11ty raodes of ProJect tYr '
llo. 2 bY J. Dubb':rXr.

5. That 1t 1s unneceseary to co any further work speelfleally
deslgned to l-nvestLgate tire nutational rnode on ProJect rYr'

lol{rRoL
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