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72?2c?om?mayconcern: ,‘? 
Beit known that I,EowARD D.GREEN,a, 

citizen ofthe UnitedStates,residingat Chi 
eago,ia the County of Cookand State of 
Iinois,have invented new andusefü?m 
?rove?ents in,Flying-Machines,of which 
the folowing isa specifeation, - 
,Thisinvention relatestofying machines 
of ?aeroplane_type,the_objectbeig,to 
provide?improved meas for mainta?ing 
thénachineinastate of baiance oreguib 
riumwhieinfight,yherebythe danger of 
topplingover?when the mogentH??is ost, 
?maybe pa?iaiyif not wholyavoided,?t 
is wel known that considerable moinentum 
Inust beattained to enable an aeroplane to 
besustainedin the air,and that whensuch 
Homeptum is lost the m&chineisin immi 
nentáanger of a,?a?? * · 
This invention designs to Saaintain the 

?nachinein perfect bglance,eithe whilef? 
ingina horizontaldirection Grin inclined 
di?ections,whiein ?ight andin fact when 
its momentum?is_sped whilein the air,? 
Totheseendsthisiavention consist8in an 

aeroplane hayingOneormoregyroseopes or 
gyrosCopic wheels mountedthereon:and a? 
ränged to hold the machine.ina baianced 
condition,saidgyroscopie whee or wheels 
beingdriven fron the motorbut capable of 
independent relativerotation… - - 

It further consistsinshifting mechanjsm, 
?operatively Connected with the gyroscope 
forchangingtheangle ofinclination of the 
planes withrespect tothe plane.9frotatio? 
of the gyroscope,wherebythe?direction?o? 
royementofthemachinengybecoßtrgled 
·independenty ofothersteering?mechanism? 

Theinventionfürtherconsist8inthenOvel 
features of construction,Combinations and 
arkangements of parts hereafter described 
and claimed? * 
In the drawings furnished herewith:? 

Figure1isasideeleyationQfanaeroplane 
embodying my invention,Fig,2is a ?ce 
view of ägyroscopic wheel_and propeler 
cmployed,Fig,& s,a detä CroSs Sectio? 
taken on ine3—3Fig.2,Fig.4isa detail 
verticalcrosssectiontaken online4?4 Fig, 
1,Fig,5is&detaileross.section thgougha 
shaffand Fig,6?isa diagrammatic View 
showingapairofgygoscopesand propelers? 
Refefringtosaid drawings.anaeropla?e 

ofordinary construction wilbe Seen3t A? 
thesame beingiustrated,fogthesake of 
-conyenience,ithe form of a bi-planehay 

?10 

?5 

35 

40 

45 

50 

55 

?g upperadlower horizonta1planes10, 
11,gonnected by uprights12,? desired, 
?teering?ech??ism,comprisingverticaland 
horizontal?dders14,15,maybeemployed 
as ?ak One_or more propellersi6,are 
empkyed for drivigthe machine,which 
propefers maybe ?v?fo? 
?otg17,through.operative conpectKas,as 
fo?ins?nce,ashaft18,upon whichthe pro 
Belegis keyed? 
Cperativey Connected with the motor,is 

?gyroscoge wheel20,which_preferabyro 
tates Oas horizonta a?isandishereshown 
as mounted upon_theshaft18,andconnected 
-thereto y e?tch mechapism,whereby it 
?ay?eyQ?ewith_the sha?18,but becapa 
ble of revolution independent thereof,The 
ci?ch mechanism is shGwn as comprising ?jls 21,èrcügferentia?y,arrangedärouná 
he Propelersha?tand yingin notches23, 
formedí thewal ofthe bearingaperture 
of the gyroscopic whee hub 22,The 
?ctches hayetapegedfaces24,whichwedge 
the rolsagainstthe face oftheshaft whén 
thelatteris rotatedinthe proper direction 
to drive?he propeler?The wide portions 
Qfthe notches.receivetheroHsandpermit 
then,to run freey between the relätively 
Inov?e pa?ts wher the gyroscopic wheel 
reyoivesindependent?y ofthe shaft and in 
the S8Be direction asits proper direction 
of movement??tis preferable toraakethe 
wheel 20,0f arge dianeter and ? have 
shown,??s_encircl?g the propelèr a?d 
ComprisingaieaVyrim 20°,cornecteát?the 
hubbytwosetsofspokes 20°? 
?orefectingthetitingofthe whojema 

chine withrespectt@thepiane of gotation 
ofthegyrGscope,?heshaft thereof isjour 
nakdialogrockigbearing25,capable 
of beingtited either upwardordownward, 
or ratherthe baseorplane upon which the 
bearingismounted may be.tited with re 
spect to the axis of the shaft,To produce 
thisresultthebearing2?,isficrumédupgn 
atransverse horizontal axis at 26,a Crade, 
block27??eingstpportedonthe ove plane 
11,and pivota?ysustainingthe bearing 25, 
as bythe pivot pin 2&,The titing of the 
bea?ing?aybeefectedfromasteeringpost 
28,byáink29.Punningfron thgsteering 
post to atoggelever 80,arranged between 
the bearing25,andbaseorplane11,9fthe 
rnachine? - - 

Topermitthe change of position of the 
‘motor”with respect to the gyroscope,the 
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fogthesimpleform shown and described? 

20 

shaft.isshown ashaving.?nusugljoint?84, 
therein between which joints the shaft is 
?videdandeach halfsidabysecuredupon 
the other,so,asto_rotate therewith,F9r instanceoneshaftmaybesquafedasseenin 
Fig,5,8nd,fttedina sqgare hole in the 
other?Obviously,many other forms of de? 
vicés.forchagingthe angula? relation of 
theplaneswithrespecttotheplane of revo? 
?tiog ofthesy?oscope,maybe.substituted 
?n operation,the motor drivesthe pro 

peleras usual,andthe machineis manipu 
Tated and controled asis wel known to 

5thoseskiledin the art. Rapid rotation of 
theshaft18,causesa consequentrapidrota 
tion of the gyroscope?By.reason,9n the partofthegyroscope,toresistanyefortto 
Changeitsplane ofrotation_fromone angle 
to another,the machinetendstotravelina 
horizontaline,If now the motor breaks 
down,orthepropelerceasestorevolvefrom 
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anycause,thegyrosCopic wheel,on account 
ofits momentüm,wil continue torevolve independenty of the propeler,therebyre 
sistinganyefortonthepart ofthemachine 
to topple over and”by changingits course 
of movement to a downward one,the mo 
mentum(which is usualy lost when the 
propelerstops)may bereacquired andthe 
machine Safely.landed by alowing it to 
glide down totheground,In Fig.6two 
gyroscopes 20,and propelers16,areilus 
üratedgraphicaly,whicharrangement may 
be substitutedforthe singlegyroscopeand propeler,Inthiscasethetworuninoppo 
sitedirections,asshown bythearrows? 
I realize that various alterations and 

modificatons of this?device are possible, 
without departingfrom thespirit of myin 
vention,and I do not therefore desire to 
limit myselftQthee?actform of construc 
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tion shown?nd described? 
?clanasnew and desire tosecure by LettersPatent: 
??,afyingmachine,the gombination 
w?ha bgdytobesstainedintheair,9f8 
motor driven propeler,8gyroscopic wheel 

??063?432 

?otatively mounted on an axis coincident 
with the axis ofsaid propeler and having50 
a rimencirclingsaid propeler,anda uni 
directional clutöhmechanism coupling Said 
gyroscopic wheeland propeler? 
2.In a fying_machine,3 pr9peler,? 

motordrivenshaftsecured directlytosaid55 
propeller,a gyroscopic wheel,rotatively 
mounted on säd shaft,and havingarim 
encirclingsaid propelerand uniderectional 
clutch mechanism directly coupling Said 
gyroscopic wheeltosaidshaft but permit-60 
?ng said wheelto revolve independenty 
thereof, - - 

3,In afying machine,the Combnaton 
with an aeroplane,of a motor,afexible 
motorshaft,öpropelerrigidlymountedon 65 
saidshaft,3gyroscopicwheeldrivenbySaid 
motor shaft but capable of independent, 
relativerevolutionin thesame direction,a 
bearingsupporting Qne endof said motor 
shaft and capable9f a rocking_movement, 
anda?controlipgdsvice,ingludingnecha 
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nism for 3hangingthe_angular relation be? 
tweentheaeroplanebody?ndonesection of 
Said motorshaft. - 
4,In afying machine,the combination·75 

with an aeroplane,of a motor,-afexible 
motor shaft,a propeller driventhereby,8 
gyroscopig wheel drivenbysaidmotorshaft” 
?epäle ofindspendent,reptivérevolu 

tidn.in the same drection,a bearingsup?80 
porting one end,0f8aid motor sha?and, capable ofarockingmovement,afxedsup-‘ 
portontheaeroplane upon whichsaid bear 
ingisfulcrümed_a moyablesupporton the 
aeroplane secured to the freeend of the 85 
bearing,and &Controlling device forshift-? 
ingsaid moyablesupport?tovarythe_angu 
larrelation betweentheaegoplane bodyand 
onesection of Said motorshaft? 

In witness whereof,I have hereunto90 sgned my,name_at Chicago,Cook County, 
Ilinois,this9thdayofJ2?ary,1911, 

EDWARD D,GREEN? 
Vitnesses: , - , 

THos.J.FLANAGAN? 
A. J. BRowN? " 

  


