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CONTROL WISS OONTRlBOTION TO 

lilNGE MOMENT 

IN'l'ROOOCTION 

'l'b• oontribution of th• control l!Ul•• to the h1o.g• momant i• 1n 

thl'M partt, 

l . du• to th• airoratt velooitiee ~d aoo•l•rationa. 

2. due to the control movement relative to the airor•t't and 

3. due to gravity. 

Tbe contribution• due to l. and 2. can be conveniently exprtee•d 

together &e the inertia contribution. 1'h• report ie divided into 

t1'o aeotione:-

Ssotion 11 d•ale with the speoial oaee ot eteady manoauvrte thu1: 

Horizontal oirol• with zero eidealip. 

Stead.y tideelip 

l· •g" barrd roll . 

Section 2r deals with tbe general oaee ot aooeleratione and 

•elocitiee along and about all airoratt axee and th• alroratt 

with any or1entat.1on in apace. 

To the binge moment applied mmit be added tAe binge moment due 

to gre:rity. and eubtracted the hinge ~Ol!lent due to inertia, 

The reeultant hinge 111oment le minue the hinge mom.ant due to 

aerodynamic torcee i . e. 

li (applied}i-H (gr&T1ty} • H (inertia)+ H (aerodyna.J;lliO ) """O 
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CONTROL MASS CONTRIBUTlID TO 

fil:OOE MOMENT 

NOTATION 

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

in P/Stability/132 and in addition 

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

for the elevator, d Ol"1l tor the starboard a Heron and up for the 

port aileron. 

Radii of gyration of the a Heron, elevator and 

rudder about their respective hinge lines. 

Products of inertia of the aileron and elevator 

respectively with zero deflection divided by their 

mass. The products are measured about the hinge line, 

and the normal to the hinge 11ne in the plane of 

the wing, intersecting the hinge line in the plane 

of sy!llllletry. The positive direction of the hinge 

line is away from the plane of symmetry, and of 

the normal aft. 

Pl'oduct of inertia of the rudder with zero 

ci.eflection divided by its mass. The product is 

nf' 'l .:;ured n bout the binge line, and the normal to 

the hinge line in the plane of the fin, intersecting 

t h e hinge line in the aircraft OXY plane. 
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V. Baddeley 

ClttCK&D BY; 

~e po11t1ve d1reot1on ot tb• hinge Hn• 1• 

away from tbe aircratt OXY plane, and ot tb• 

normal aft, 

D11tanc1 trom hinge 11ne to control og. 

Coordinate ot th• interaeot1on or the rudder 

hinge line w1tb the airoratt OX axi1, •.r,t. th• 

-ox a1rorat~ ax11. 

Coordinate• ot th• int1r11otion ot the h11:1&• lin• 

with tb• plan• or 9J11Utr1 w.r.t. airc~tt ax•• 

with th• OX ui• reHro4, 

R111«• mc:ment, poe1t1'f'I noae up tor th• elnator 

clookwi .. trca abon tor th• rudder, noH up on 

the •t•r'bo&rd aileron &nd no•• down on th• port 

aileron. 

Wing ubedral •Ilg].• 
I.nil• ot .,, .. pbaok ot hinge 11a• 

l'ar11al acoeltraticm 

DATii!: 

Oct. 1957 

DATii:: 
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SUFFICES 

A Aileron 

z; .tl:levator 

R itudder 

Note that the root. slug, second• radian system should be 

used throughout. 



Srn10N 1 
SHEET 5 

v!Hos120Nr :> t CmL f - [1 ryaroR H1NG E Mo.": ENT 

\i, '«, . 13" (3. = p.. 9,. Jt.1 s 0 ..i P• k - z SING SIN rfi, ; q,> !Jif..cos e .s1tv'¢, ; "l, = ~~. cos G>.cosl$1ivf, 
Snrn' EL EVRTOR 

Hc1N&1mRJ"' - n.9.cos @s11./~1 (cosot/cosr co; SE +S/N "Xf sJNr s1Nbe) - Si No<., . to>Xf .s1N&0 ]tE 
me 

+(s11iXr.cos2rcru2Sr +[1 .,.s,N'X"]~srN2&R )/?F~ 

- ( cosXf.coslrcos &, + s1111.Y.r. w;_2f 5,,,,sJ k,x,, J 

+(cos X~. c.os f': cos 2 S, + ''z1~ . S1Nr. s1N2&,)kr; 

-t- ( &1NXt.cosr cos fir - cos1'X6. s1Nr sJN bE) krKy ) 

,.,; a• , L\ •,.I, <,.I, f. X t - V. COS~ COS 'f',.5/N 'f'• -X0 C05 o-SJNOf.t.( 
I ~ 

([ l y •r ~ .... ]s!NJ&" X wlE. 1 r ) ~ + SIN llE.S IN - C ~S. I 2 - SIN f · 1 . COS 0£ k,y 

- ( urdl.r... ·r (' 'I .WL2.C_ c ) } 
:i .511V .S1No£ + cos."f : z -. cos.oE ~<'')' 

- ni cos~e. WI "I, r ( z.}cos r:cosSr +SINXE. $/N r f/N~,]-x.fosXE . ~1Nb1JtE 

- ( s1NX.. ~ ·fr. cos2&E +[s!N~r- StN:lXe cos•r] s'J.2s._)ke; 

( X SrNJ..r ( s!!:!l:J, ~r (' ) L } 
+ cos. '£--2-. cosoE - - J_ . cos .51Nor '<co/ 



SHEET 6 

H<u,un..:J =:: - ~.3 $ iNtJ, l ~os 8. >m/, [<.OSO<',(cosrcos t1 + $!Nxi _J/N r SIN 6,)- S!Nolr <'.oS ):0 >IN~£] 
"'• 

H (~~Ry1rrJ 
fl'1£ 

µ(tNE~I J /1) ~fP~OXJl1,."r'£ -~~!.IE ~ ~ n,g $!Nf.{cos 9 .!>INj.[coS<=<,(coS roes£;; -t-sn(J.. •. s1Nr<iNbE)-s1No<1CoSXi .SINQ 
mE 

NoTE IHAT IF i'~E PORT & ~·~o' HINGE< HaHENr:. FiRE l'H>DEo .,_,.. 1NEl'(r1i:i i:.oNrt'-1'Bur101-1 

B~C-0/-<£5 EVE"N SIMPLER, 



(li)SuRt>Y S1pm1 P - R11pr>ra HtNGf t1011 E NT 

ii, • "'· • (3. = P» 'i . = -'f, • f· • q, = --t, = 0 

~-~Ali~ E. L Rotk - R"& Rc ':'f l-l1NGE" Mof'lt:Nt"' 

v, . o1, ,l 'I· " ci .~ '1, ~p,. 'i·, -"!, .. o 
.sr.oo' 1MrnoN 
!:!J..t"ll qr,O) : - P.~ r r0f CCS r: c OS ~R -r S IN X'.q Sii./ r Sir./ &,)t.q .... 

<x ~,NllB)k ~ $/t.fiY." c I.. J 
+COS ' '< . 2 Ry + . 5 /Ndp l<px y 

H(c. Rr:w1TY2 = 3 [ (,:,1N f. • r . c.o.s G ~, : NX.G - SING cosX.P.)5,.Nbl! -~ uJsG co.s p. co.s S1Jt11 
mA 

- ( s11lr x + ;X ~)k l. .>IN}'XFI r L. J 
.SJN A cos R · }. Ry - --r S1Nbq. K,q~7 J 

H<GRR .. ' ITY) ~ -~ { ( S1 N;z£ . r cos G S1NX,. + S 1NG. cosXR)s1N~.q ... ~OS ]6, - r .cos9. COSD,q ]e,q 
'llA 

Nore. iHRf f l;" ~-·""'' T h ... ;ra;" oP eo-...u RRE S.t11'll.. T lt ' N rl'F SVM O' (#1 { '"'e",,,. rFtM\. ,,.,.,,,~c.,IS 
,. 

' "''-" ~-~"'~ ( "I s ' ~"" ~, . 


