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INTROIXJCTION 

'l'he contribution or the control maee to the bing1 moment 1a in 

thrM part,. 

l, due to the aircraft velocitise ~d accelerations. 

2, due to the control 1110vement relative to the aircraft and 

3, due to gre.vity. 

The contribution, due to 1. and 2. can be conveniently sxpreeesd 

together as the inertia contribution. '.1.'he report is divided into 

two eections:-

Section 1, deale with the special case or eteady manoeuvres thu1: 

Horizontal circle with zero eideslip. 

Steady 11deel1p 

1- •g" barrel roll. 

Section 2. deals with the general caee or acceleratione and 

velocitiee along and about all aircrart axee and the aircraft 

with any orientation in ■ pace. 

To the hinge moment applied must be added the binge moment due 

to gre.Tity, and eubtracted the hinge moment due to inertia, 

The reeultant hinge moment ie minue the hinge moment due to 

aerodynamic rorcee i.e. 

H (applied)+H (gravity) - H (inertia)+H (aerodynamic ) =O 
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NOTATION 

Unless stated to the contrary the notetion is the same as that 

in P/Stability/132 and in addition 

~ Control deflection, positive to port for the rudder, down 

for the elevator, dOIJil tor the starboard aileron and up for the 

port aileron. 

Radii of gyration of the aileron, elevator ac.d 

rudder a bout their respective hinge lines. 

Products ot inertia of the aileron and elevator 

respectively with zero deflection divided by their 

mass. The products are measured about the hinge line, 

a.nd the normal to the hinge line in the plane of 

the wing, intersecting the hinge line in the plane 

of syJ!ll!letry. '!be positive direction of the hinge 

line is sway from the plane of symmetry, and of 

the normal aft. 

Product of inertia of the rudder with zero 

d.eflection divided by its mass. The product is 

n\" 'l.;;ured about t he hinge line, end the normal to 

the hinge line in the plane of the fin, intersecting 

t he hinge line in the aircraft OXY plane. 
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The poe1t1ve direction ot the hinge line 11 

away from the airoratt OXY plane, and ot th• 

normal art. 

Di ■tance trom hinge line to control og. 

Coordinate ot the inter■eotion ot the rudder 

hinge line with the airoratt OX axi1, w.r.t. the 

-OX airoratt axi ■ • 

Coordinate, ot the int1r11otion ot th, hin&• line 

with th, plan, ot ,,-.trr w,r.t, airoratt ax,1 

with th• ox Uil r1T1r114, 

Hing, m011ent, poeitiTI noH up tor the elnator 

oloolcwiH trom above tor th1 rudder, 11011 11p on 

the 1tarboard aileron and no1, dOWll on the port 

aileron. 

wing anhedral angle 

Angle ot neepbaok ot hinge lia• 

Normal acceleration 
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A Aileron 
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R Hudder 

Note that the foot, slug, second, radian system should be 

used throughout. 



SECTION 1 SHEET 5 
(ilHoR120N/R l C1RCLf - [1 rygToR H1NGE Mon ENT 

V, =«, =13, ·A= p,. 1,. "l.,• 0 .) p, = - z s1 N 0.S/N ~. ; q, = n,/ .cose SIN~~._; -'l,: n{/ .cosGcosp,.11Np, 
STBD' EL EVRTOR 

H(/Nfll[ll'I) = - 1'lo~- COS 0.s,,,,•~J cosc</cosr' cos bE +5/N '/.E S1N r' s1N EE ) - s /No(, cos XE' .S/1,/ sE]tE 
mE 

+(sJNXE _cos.2T'.cos2Sf +[1 +s1N'XR]~s1N2~Fl )k£~ 

-(cosXE_cos21.cos~. + s1N)Y.E 
s'22r SIN$£) kExy] 

+(cosX,. c.osrcos)~E + s,;i-xE . 5/Nr. SIN2S,)kE; 

+ (61NA£ .cosrcosbE -cos2XE_S1NrSINbE)k.xy} 

• SJN'J.XE ( h J -,- -2- . $/NOE. '-hy 

([ 'X 'r • ,7s1NJF,,, X 5,JN]r } ( ) 2 + s1N f .s,N - cos. rJ-2- - s,N .~. cos of k.
7 

- ( s/Npf .51N'r. SINbE + cos. Xr .¥. cos.bE) k
0

><y } 

- n~f cos' 0. SIN~~ { ( l.[cos r: cos '6, + SINXE. SIN I., IN~E]-x.cosXE . ~ 'IV bE)tE 
I • E 



SHEET 6 

yr,.,unfl) = - n.~ s /NP,£ cos e. SIN?, [c.osO<',(cosr cos br + SINXE . SIN r SINS;-)- S/No(, . cos x. SIN&£] 

"'• 

& SHOULD BE /K.tvorE ro wI-rHIN / /4 

H (GRRVITr) 
mE 

Poar ELEvR-rQB 

NoTE ,HA, IF ·nH, PORT & sTso' HING• ,-,o,-.,EN,s FIR• F,ODEl> ,,,. 1NE~1R cown•.I-e.u-rioN 

8~COME5 FiVEN SIMPLER 



(Ii) Su11py S, DESL/P - RIJDDe8 H1NGE MoMENr 

V, =o/, = [3,= p,=q,=.rt,. f, =q,, =---t, = 0 

THER€ 15 NO JN£f</JA c0Nr1?1aur10N TO ruf /➔ IN(;E MOMENT 

H((i,J:<pv,r-r) 
mR 

(iii) /'~" BRRRE.L RotL - /:11LcRON l-i1NGE MoME"N, 

v, = ex, =1,=f,= ~,c '1.,=p,= 't, = .,:,_, = o 
srno' RILERON 

H (INE RTI A) = - p.' { lof cos f CO S £A + 51 1\/ XR 5/N (' SIN ~R)tR 
m• 

H(GRAv,rYJ = 3 [ (.s1 N f, · r. cos G SI N XR - SING cosXfl )s1NbR + c.osG cos P cos £,R}tR 
mR 

?ORT RILE:RQN 

p,l{ :2oicosr.cosbfl- S 1NXR.SINr SIN SR) efl 

- ( 
5126r S1NXR + cos "XR sirj&,,) kA~ - s,1xA SIN 5R kRxy J 

H(GP.RVITY) ::: -3{ ( SiNJ!{-r. cos G stN Xfl + S1NGcosXR)s1NbR + cos rjJ,-r .cosG C056R ]tR 
mA 

NoTE T1-u1r l F S,,._, okr ~Anno' oR Son-1 ARE $Mf\LL Tt-HN flJf S11H or' fHE '"'~~r,,- ffl(.M~ u1 ... ot..vES 

0!\IL'f' !i~Mri I N S!N &r:i, 




