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:.~ )· :-: _A Theoretical and Preliminary Nmnerioal Study of Stability and Control 
• .,,-. ' • • ~• • • . I "' ~ 

The Project ryt design nray be thought of as a very large conventional 
gaa turbine engine laid out 1n an unconventional manner and essentially 
~volving a large diameter engine rotor which flies ed.g·e-on to the wind 
instead of axially. ' 

The polar moment of' inertia of the rotor may be expeet®d to be or 
the order of one-quarter of tbe polar moment of the rest of the aircraft 
in the gross weight condition. The gyro~eopic reaetiona of this rotor• 

. ~ _ inherent • to the de.sign • have a dem.ina.nt infl eru,e 0n the dynamic NspQnso 
::::-: .. w ~·datm-bances and on all the stability .and control oharacteristi.ca. 
!f!1. ~--.~.-: -~ ;·_ • __ _ -_ • .... : . 

. •,i;-' · .• _> 11':b• ·eoup~ at the longitw:l.inal f.U'l.d late: al equations ot f.'lQtion . • 
r:"·' ·. _.,, ;. through preoesefim :ta , _o po-.ertul that the llfUJn,zu,, stability or1ttlru. 

• ... ... ,.-:;:t~•-:. ~ -~ ·- . :, .. • ·... .;.· '1( .,. 

f",:,:a~h aa at.a-tic and manoewra margins los~ Gil:' ra~-n.ifi<t&n:~c.. For thll 
\~aaon,. -in -•1ew· of the drmger of ing guid' d by p:re-con.ceivad ideas, 
}ti~•:c•:il'.lveetigation bas been pursued from first principlee 1~ an el••ntGrf 
c~r.-
v,. ·•'; .. ·c• O• 

:1;iJ~:J f< 2· . . 
- ·&tuia•~;':'equa:tio-ns ef· Mtitm are tirat of all eat up a.mi tnon <ie~;-:}~ • ·-~· , 

-•· ·_ _;.-_ ._., ,./:, .. _~ - - , ~fw- ,_. '), 

P.14 .. ~ •. willfl. a.s • . ~t b shown that the gef!eral o • 1~~ -~'.t· • ··.'· 
hnqtion:: ~ be . ob~d by mu! tipl.y:i.ng out the 1 nor~.el' . ·1~;tl.tdimd ·.; / :, . • 

,.<and lateral eque.tiona and then adda.g tlw gyroscopio te:nw. ftt.J"thenll)ri~,' 

;_)j tt _ is ahown :that it is possible in se,:mo circumste.nc&s for th.s gyrc~cope • 
j .:to .::enrorc, ' a . ecmpletely stable re penae e m aircraft with a o-cal.l.&d 
>-tir, ~pegative •tatie margin" by MUS o.t a.n~al.. Th ~ , \!} ph7sieall7·. 

~ . ' ined_ -. a roll inducsd by a piterd.n.g eoo._ole leadiJ;l.g to a ~el • 
•,:·do'im....rardstt llOtion m th the p-rece-sed,on p-rovidin oounter &otien to th~ .-

7 p_iteb; . and ·pre5UlDably ezplai.1uJ the flight of a cl pi oo It ~:,o • · 
_/; (ippea.1·a impossibl !or m .a,i:t•eraft ,mioh iB 0 no w.117 longi: •' inuly 

,. :. • unstablet1 to be fully a table unless it ia • lDo nn 1y 1 terally u:n .... 
stable"·• -:..­•:· ,. ....... :': 

•r;..._. ; - "" . 

"'.1;:v,L:" ;±~. The ,eq_uatiQWJ are then act up. tor solving for iwn ilrltin.l eondi­
•~icmd· for a typical . gust e&Be wd.ug Laplae t to1"1'il notation" 

. ":ef-~; ~ • 
Final ly the report includes s preliminary n rical ysis of 

:~ selected ease-s using roughly atim.&t d deri tive and ~g the mor 
• important of these over vide r ge., I t ppears tha.t t he tw dt:1riva.tiva 

~,..1 perhape; most easily under th da-3ign rs control-of rolling -• .... nt. due to 
-~ aide.slip or ·dihedrrµ eff et., (Lv) and yawing ment gue _ to sid 3lip or 

i we~ther~ock -stability {~ ) .. h~v. a very n.iark affect on r ~pons • 
; ' ,~ .. ,, . 

Th.a nuta.tocy mode or u'W'Obblingfl motion 'Which · y be se up in the 
Toto.r and vh.1 h was poin:t, d oµt in an in.depend nt report b1 Dr. s. z .. Mac;c 
U,in gianer-u, nd quately d p O Th ,s mode undamped at zero forwn.:rd 
::t~ucd:, ~ :in.g pure gyroscopic e!fe t. As would be expected the influ,m-:e 
of the f;)'T ·ecµe more pronounced t slow sp d d hig altitude wnor0 

~~it7 of the air r t and o (cop ed with the air) 1s 
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