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UNITED STATES PATENT OFFICE. 
JOHN O?TEARY, OF COHOES, NEW YOR.K. 

ORTHOPTIEB, 

1,011,886. 

T0 (tll ?th0???, ?t ???dt?/ ¢0??¢¢f'fa: 
Be it known that I, JoHN O'LEARY, a 

citizen of the United States, residing at 
Cohces, in the county of Albany and State 
Of NeW York, have in wented new and useful 
Improwements in Orthopters, of Which the 
following is a Specification. 
This in wention relates to Orthopters and 

has been dewised to mechanically reproduce 
the actions of a bird during flight and un 
der warying coraditions of the wind and also 
to simulate the mowements of a bird in ris 
ing from and descending tOWard and alight 
ing upon the Surface of the earth. 
The in wention consists in the construction 

*and arrangement of the several parts Which 
will be more fully hereinafter specified. 

In the draWings: Figure 1 is a perspective 
view of an Orthopter embodying the fea 
tures of the invention. Fig. 2 is a side ele 
wation Of the Same shOWing a portion in 
dotted lines to illustrate the Operation there 
Of. Fig. 8 is a transwerse wertical section 
tjarOugh a portion of the machine. FigS. 4 
and 5 are detail wieWS illustrating the pull 
cord coóperating with the several mowable 
parts. Fig. 6 is a perspective wiew of the 
tail or tail wane serwing also as a rudder, 
partially broken away, and illustrating the 
Operating mechanism and Supporting means 
therefor. Fig. 'f' is a top plan wiew of the 
tail or tail Wane and coóperating mecha 
nism. Fig. 8 is a longitudinal wertical Sec 
tion through the mechanism for the tail 
wane, the latter being illustrated in edge ele 
w:ation. Fig. 9 is a transwerse wertical Sec 
tion through a portion of the tail OI' tail 
wane Operating means and Supporting 
frame, and showing the mechanism includ 
ing the tail or tail wane respectively in full 
lines and in dotted lines in two positionS. 
The numeral 5 designates a body or hull 

hawing ground wheels 6 connected to the 
bottom thereof by suitable means for en 
gagement with the ground surface to facili 
tate mO wement Of the entire Orthopter pre 
liminarily to making an ascension and also 
after descension or return of the machine tC) 
the ground surface. The body or hull 5 
has a front Wedge-shaped extremity or prO*Y 
?' to cleave the air during mowement of the 
machine, and the dimensions of the botty 
(or hull are such as to permit instalment 
therein Of the motive means, Which may be 
Of any preferred type and has a carrying 
incloSure for the operator to Occupy a pO~ 
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sition within the said body or hull. The 
Operating lewers or controlling mechanism 
for parts of the machine are also located 
Within the body or hull 5 and the forward 60 
extremity or prOW 7 is equipped With trans- . 
parent dOOrS 8 and Sight openings or Win 
doWS 9 to give the operator a full wiew in 
adwance of the machine from either side 
Of the prOW, the doors and sight OpeningS 
Or Windows being duplicated on Opposite 
sides of the prow. On the top of the body 
OI' hull 5. Which constitutes a deck, an auX 
iliary inclOSure 10 is arranged and also haS 
a Wedge-shaped front extremity 11. In this 
auxiliary inclosure a Wing driwing Or ac 
tuating medium 12 is arranged and consistS 

. of a · disk or pulley which is actuated from 
a transmitting pulley 18 Within the upper 
portion of the body or hull 5 directly op 
erated through the medium of a belt 14 from 

' the motive means. BetWeen the pulleWS 12 
, and 18 is a transmitting belt 15, See Fig. 8, 
and the pulley 12 is keyed on a shaft 16 
carrying cranks 1f and 18 hawing arms 19 
and 20 respectively connected thereto and 
extending outWardly through slots 21 in the 
Opposite sides of the rear portion ' of the 
auxiliary inclosure 10. Around the body 
Or hull 5 and Supplemental inclOSure 10 the 
Operating and controlling elements of the 
Orthopter are equally disposed to balance 
the machine, and these Will nOW be particu 
larly described. 
A light frameWork 22 projects forwardly 

from the body or hull, 5 a suitable distance 
in advance of the front terminal Or edge of 
the prOW f, and Supported by this frame 
Work in Substantially horizontal pOSition is 
a front balancing_plane 28, which is held in 
fixed position and has a slight upWard in 
clination, as clearly shown by Fig. 2, to aS 
sist in lifting the machine and also to pre 
went dipping or downward plunging as the 
machine is propelled through the air. This 
plane 28 is in line With the lower or bottom 
portion of the body or hull 5 and in conjunc 
tion with laterally projecting dewices, Which 
will be presently explained. Operates to a 
large extent in maintaining the equilibrium 
of the machine. Projecting outWardly from 
opposite sides of the lower portion of the 
body or hull 5 are light_Open frameS 24, One 
on each side, and provided. With uprights 25 
at their outer extremities interSecting hOri 
zontal braces 26 which run inWardly to the 
upper portion of the adjacent Side of the 
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said body or hull. Within each frame 24 an | 
elevating and descending rudder 2f is_mOunt 
ed and consists of a plane eccentrically ful 
crumed at itS inner and Outer edgeS tO pOr 
tions of the frame 24 and provided also at 
the Outer and inner edgeS With upWardly 
projecting arms 28 and 29 Which are suit 
ably braced to give the · Same ample rigidity 
for Operating the rudder or plane. Each 
1'udder or plane 2f has a normal upWard in 
clination toWard the front of the machine to 
facilitate rising mOwement or aScension, and 
both rudders or planes are connected for 
simultaneous operation through the medium 
Of cords 80 and 81 Secured to the upper and 
lower ends of the inner a1'ms 28, the tWo sets 
of cords 80 and 81 extending inWardly 
through the sides of the body or hull 5 Ower 
suitably positioned pulleys 82 and 88, See 
Fig. 5, and connected to a rocking leWer 84 
fixed on a shaft 85 mounted in a standard 86 
Within the body or hull 5 and Within easy 
reaching distance of the Operator. The 
shaft 85 is operated through the medium of 
a crank handle or foot-bar 87 and the said 
Shaft also has thereOn a locking disk Or 
ratchet Wheel88 Which is engaged by a dog 
Or analogous locking dewice 89 for holding 
the planes or rudders 2f in desired adjusted 
position for any length of time found meceS 
Sary. MOwably suspended from the upper 
|portions of the uprights 25 adjacent to the 
rudders or planes 27 are automatically op 
erating planeS 40. One on each side of the 
machine, the Said planes 40 Serwing to de 
flect heavy Cross or lateral wind downwardly 
through the Open planeS and alSO upWardly 
from the latter, rudders or panels 27. The 
planes 40 are free to SWing betWeen the up 
1rights 25 and Will Operate to perform their 
"?tions Without manual attention or con 

trOl. 
Extending outWardly from Opposite sides 

of a frame 41 fixed on the top of the auxil 
iary incl0Sure 10 and the rear portion of the 
deck Or top of the body or hull 5 are Wings 
42 which mechanically simulate the wings 
Of a bird and have side members 48 Suitably 
connected by CroSS end members 44 of light 
material. Within the memberS 48 and 44 
and extending transwerSely Of the Wings is a 
plurality of Owerlapping eccentrically ful 
crumed slats or planes 45 from each of Which 
an arm 46 projects upWardly, all of the arms 
being located at the rear ends of the slatS. 
To the upper ends of the arms of each Wing 
a cord or wire 47 is secured and extends in 
Wardly to the side edge of the top of the 
frame 41 close to the point, where the Wing 
is fllCrumed and is trained Ower a direction 
pulley 48. From the direction pulleys 48 
the cords 4f extend doWnWardly through the 
top or deck of the body or hull 5 and engage 
direction pulleys 49 within the latter and are 
terminally Secured to lewerS 50 fulcrumed 
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against the opposite sides of the bodyOr huld 
5 and projecting inWardly and terminating 
in handles or gripS 51. Each lewer 50 has 
a. Shoulder 52 Which is adapted to be engaged 
by the upper shouldered end of a latch 58 
inte1'mediately pivoted On the inner end of 
an arm 54 also secured to and projecting in 
Wardly from the same side of the body or 
hull. The latch 58 is held in mormal locking 
position by a Spring 55 connected to the Same 
and the adjacent side of the body or hull, all 
as clearly shOWn by F'ig. 8. Adjacent to the 
top Of the frame and forming part of each 
Wing is a pocket 56 which corresponds to 
the concave or hollow of the bird's |wing ad 
jacent to the joint of the latter, said pocket 
hawing a closed top 5ff; flanged sides 58 and 
an outer depending or downWardly inclined 
extremity 59. The outer downwardly in 
clined or sloping extension 59 and the side 
flanges, together With the top, have sufficient 
flexibility to render the same effective, and 
the air is cr0Wded thereunder and creates a 
great lifting power by the operation of the 
WingS. Each Wing also has intermediate 
pairs of fixed arms 60 extending above and 
below the Same and suitably braced to the 
Side members 48, the lower ends of the pairs 
Of?rms being connected by tie rods 61 to 
which the crank arms 19 are centrally at 
tached, as clearly shown by Fig. 1. ''. The 
Wings are regularly Oscillated or given a 
flapping mOwement through the medium of 
the Cranks 17 and arms 19, both arms work 
ing in uniSOn or uniformly rising and falling 
together. 
When normally working the flapping of 

the WingS causes the slats 45 to close dur 
ing the dOWnWard mowement of the Wings 
OWing to the preSSure of the air against 
Said slatS and the eccentric disposition (of 
their fulcrums, and during upward move 
ment of the Wings the slatS Open and per 
mit the air to pass therethrough and there 
by avoid retardation of the operation. Of 
the Wings in their ascent. 

Projecting upwardly from the rear end 
of each deflecting plane 40 is an arm 62 
hawing a cord 68 Secured to the uppeI' end 
thereof and extending inwardly through 
the adjacent side of the body Or hull 5 Ower 
direction pulleyS 64 and downwardly to the 
arm 54 where it passes Ower another direc 
tion pulley 65 and then extends in Wardly 
and is attached to the lower end of the ? 
|latch 58. It will be understood that this 
arrangement in connection with the con 
trolling means for the mowable planes of 
the Wings is duplicated on each side of the 
machine, and when the planes 40 are forced 
inwardly by heavy lateral or cross Winds 
the latches 58 are released from the lewerS 
50 by the pull exerted on the cords 68 and 
the Owerlapping planes 45 Of the Wings, 
Which may at the time be closed, automat 
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ically Open OWing to their eccentric mount 
ing and the heavy currents which are de 
flected doWnwardly against the side rud 
derS, planeS Or panels 27 are throWn up 
Wardly in part and pass through the open 
Wings and thereby avoid interference with 
the Operation of said Wings Or an irregur 
|lar mOW'ement. Or unbalancing of the ma 
chine. By this means the equilibrium of 
the machine may be maintained irrespec 
tiwe of heavy winds striking the same at 
Opposite sides. 
The main balancing or equilibrium pre 

Serwing devices are located above the proW 
t of the body or hull 5 in advance of the 
Wings 42. A fixed frame 66 is secured to 
and projects above the top of the prow f 
and thereon is mowably mounted a hood 
6f COmprising OppOSite downwardly sloped 
tOp planes 68, a rear flexible plane or tail 
69. Supporting Outer end posts f0 and cen 
tral arms 'f1. The postS and arms are con 
nected to laterally projecting frames 'f2 
and the latter with the hood structure as 
just Specified is fulCrumed by a rod 'f8 in 
the upper ends of the frames 66, the arms 
T1 projecting below the rod 'f8 and suitably 
braced by Wires 'f4 to the frames T2, as 
clearly shown by Fig. 1. The frames 72 
carry at their Outer ends balancing planes 
Tó similar in construction to the planes 27 
but without positive operating means, the 
planeS T ? being eccentrically fulcrumed in 
the frameS and normally depressed rear 
Wardly or hawing a for Ward and upWard 
inclination. The planes 'f5 freely mowe be 
tWeen Opposing stops 'f6 at the inner and 
outer portions of the frames 72 inclosing 
the said planes 'f5. On the rear sides of the 
frames 'T2 adjacent to the planes 'f5 are 
doWnWardly sloping flexible planes 'ff' 
Which assist in the balancing Operation. 
This balancing organization as a whole is 
Operated by pull-cords 'f8 secured to the 
sides of the frames 'f2 and passing doWn 
Wardly into the interior of the body or 
hull 5 Ower direction pulleys 79 and com 
nected to a Suitable Operating means, aS 
shown by Fig. 4, which as illustrated con 
sists of an upright shaft 80 having a top 
Winding drum 81 and a hand-wheel 82. 
This Operating means, howewer, may be the 
Same as that shown by Fig. 5 for operating 
the planes 27 or be controlled by the feet. 
of the Operator, and likewise the mecha 
nism shOWn by Fig. Õ may be replaced by 
the hand-controlled shaft 80 as shown by 
Fig. 4. The Operating mechanism for 
the several parts within the body or hull 
? is not limited to any precise construction 
and any suitable dewices may be employed 
Which are found to be most effectiwe and 
convenient. At any time desired through 
the mech:unism – Specified the balancing 
means including the hood may be shifted 

On its fulcrum and the hood planes 68 as 
Well as the planes f5 have a slight upward 
inclination tO facilitate rising * movement 
Of the maChine. AS the hood Swings later’- 
ally On its horizontal axis, and What air 
may be held therein is liberated or permit 
ted to escape_from the under side thereof, 
and the machine as an entirety may be 
easily. maintained in equilibrium , and re 
StOred tO prOper pOsition by the actuation 
of the saidhood or balancing means in the 
event that it becomes slightly canted. 
ArOund the Outer sides and rear ends of 

the frames 24_are doWnWardly sloping nar 
rOW flexible planes 88 Which assist in lift 
ing the machine, and at all points that may 
be found necessary or desirable these Small 
planes Will be applied to increase the air 
COntacting Surface of the machine as an entirety. 

In Suitable frames 84 propeller shafts 85 
are supported in the rear of the planes or 
panels 27 and planes 40 and are operated 
by beltS 86 from the motive means 'Within 
the body or hull 5. On the rear ends of 
the prOpeller Shafts are suitable propellers 
8(, there being one propeller on each side 
Of the machine. The propellers are free to 
Operate Without liability of contacting With 
any partS in adwance of the same, and 
thrOugh One form of propeller has been 
shOWn it will be understood that propellers 
best adapted for the machine" will be adopted. 

Projecting rear Wardly from the body or 
hull ? betWeen the propellers 87 is a longi 
tudinal arm 88 hawing a frame 89 fixed to 
the rear end thereof, see Figs. 6, 'f', 8 and 9, 
the frame being of Open structure and of 
curwed contOur and prOwided with a lower* 
track Or slide surface 90 and upper inwardly 
projecting arms 91 terminating in forward 
angular projections or stops 92. Extend 
ing rearWardly from the arms 9i at points 
intermediate of the latter are guide arms 98 
for a purpose which Will be presently ex 
plained. At a Suitable distance in advance 
Of the terminal frame 89 of the a1'Im 88 a, 
tiller 94 is centrally fulcrumed on the said 
latter arm and to the Opposite ends thereof 
Steering cords 95 are secured and run into 
the rear portion of the body or hull 5 and 
forwardly into the latter to a point within 
easy reaching distance of the operator. The 
tiller 94 is a part of a SWinging frame em 
bodying a central rearWardly projecting bar 
96 preferably constructed integral with the 
tiller and braces 9( connected to the tiller 
cn Opposite sides of the fulcrum point of 
the latter and to the re:ar extremity of the 
said bar'. The rear extremity of the bar 
96 has COntact With and mOVes On the track 
or slide surface 90 of the frame 89, and fixed 
thereOn are bearings 9?* in Which a tail wane 
spindle 98 is rotatably mounted and free to 
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the spindle 98 is the stem or shank 99 of a 
(g(}mbined tail waine and rudder 100 COn 
strt|1cted of Suitable light material and Serw 
imag When in : }}OriZ01atal p0sition as a re:ur 
balancing plane. A_S sh}OWn by H'ig. 2, the 
rea 1’ Öxt.}'einify 101 Of Said Wane has a n0I'~ 
m:l dowriaw': I'd defection and is flexible to 
permit the air tO paSS from under the Same 
with facility and without liability of injur’- 
ing the said wame. The rear portion of the 
Wrame m}:ay be flexed as found necessary by a 
}}ull-cord extending therefrOm as at 102 for 
Ward]y into the loWer p0]rtion of the body 
Or hu}} ?, and through the medium of said 
(:Ord 102 the w:ame 100 may be draWn doWn 
W:ardly to c1'eat? a greater resistance Or to 
Confitne the ain' thereunder With mOre ef? 
fecti We balam(?:ing pressure than When the 
s:aid waine is in 1101'mal p0sition, as indicated 
by fil and dotted lines in ifig. 2. On the 
spindle 98 directly in rea.i' of the rearmost; 
bearing 9T*, a t]'ip head or turning Segment 
103 is fixed :?nd is adapted to contact With 
either of the projections 92 at, the inner ter 
1}ain:ls of the atrms 91, the Opp0Site Side 
edges of the head 108 being inclined in Such 
direction as to effectively mOWe or ride Ower' 
the said p]'ojections 92. in re:ai? of the head 
i();} {he Steim]] 99 Of the warne 100] has a re 
stricting means sect1red to the under side 
theire0f to insure a regular and positi we 
m1Owement of the Wane, and Said restricting 
means as shown consists Of a bar 104 With 
upper COncave edgeS 10? adapted to contact 
With the under portions of the guide arms 
93. 'The bat' 104 extends equad distances On 
Opposite sides of the stem 99, and when the 
steeping frame including the tiller 94 is 
shifted either to One side O1' the other” of the 
cente' of the arm 88 far enough to bring 
either inclined side edge Of the head 108 in 
eing:agement with either of the projections 
92. the combined tail wame and t't1dder 100 is 
{ilted at am angle in accordance With the 
direction. Of lateI':al mOwement thereof. and 
the restricting means or the pOrtion of the 
b:ar: 104 11e:? }'est the guide arm 98 On the side 
tOW? I'd which the tail Wame is mOwed be: rs 
against said guide arm and preventS a Sud 
den or’ dOOse imO wernment Of the tail Wame with 
the result that the 1m:achine may be gradu 
:ally steered either to the right or left with 
Out, li:tbility Of abunormally canting Or Ower 

~^ When the tail warne 
is returned to its mormal h{OriZOntal p OSitiOn 
the maO W*ement thereOf is also rendered regu 
l:: r? and without looseness tha1'Ough the me 
dit than of the guide arms 98 and restricti We 
me:ams j? 1st explained. The g1': dual change 
of the taid wahe f}'Om :??, hOriZOntal position 
to an ?lingular p0sition. Will be found excep 
tionally a dwantageOIs in controlling the di 
rection of mOwenaent of the machine, nOt 
Only When making turns to the right or left 
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['irmly sectired to the rear end of { in a horizontal plane, but also in turning 
during aScension or descension. Of the ma 
chine. 

All of the parts of the machine will be 
constructed of light; material and thoroughly 
braced tO render them StrOing and durable. 
The inclosed body or hull 5 Will protect, the 
OperatOr against cold and strong Winds and 
also prOWide effectiwe meams for shielding 
the Operating dewices including the motiWe 
means from deleterious effects Of moisture 
that may be encountered in high elevations 
as Well as during stor'ms. 
One of the wery effecti we features of the 

present machine is the construction of the 
Wings With mOwable members or planes 
Which Open and present only the upper 
edges thereof to the air On their upWard 
Strokes and thereby reduce the resistance, 
but close On their down strolkes and SO hawe 
greater efficiency in increasing the ascend 
ing mOwement Of the machine, and the efii 
ciency is further increased by the fact that 
the Wings are cur wed downwardly toWar({ 
their Outer ends or tips and thus CompTeS$ 
and retain a wast autmOunt Of air there under 
:}nd careate a greateT’ lifting power than if 
the Wings were fl: t. The pocket for1|med at 
the inner extremity of each Wing acts as an 
air’ chamber, and When the prOW of the ma 
Chine plows through the ain' it will displace 
a wolume of ain' equal to the body of the 
machine, and OWing to the wery elastic char 
acteristic Of the air it, Will When thus dis 
turbed immediately ascend in currents and 
be caught in the pockets Of the wings, Where 
there Will be a tendency to compreSS it. ?und 
an OutWard mOwement in an upWard direc 
tion of the air thus collected at right angles 
to the line of flight will ensue. The air thus 
gathered in the p0ckets Will create ? an up 
W:u'd pushing action similar to the mutScular 
push exercised by a bird in So:aring. The 
air Swell Created by the mOwing body of the 
machine tends to mOWe backWard, but OWing 
tO the Operation just explained and the 
shape of the Wings Will result in a mowement, 
of the air toward the free ends of the Wings. 
The dOWInWard mowement of the Wings com 
preSSes the air' and releases it in stuch man 
ner that it SerWes as a cushion of compreSSed 
air, With material adwantage in driving the 
Imachine with the least expenditure of power. 
The forward lifting wame 28 and rea1’ com 
bined tail and rudder 100 unitedly Operate 
to keep the machine in balance and prewent; 
for Ward and rear plunging. AS the Wings 
are above the center of gra.wity Of the ma 
chine, they operate in conjunction With the 
forward plane 28 and Combined tail wane 
and rudder to prevent pitching of the ma 
Chine, and these parts together With the 
side plames or panels 27 and 75 at all times 
effect a uniformity Of position Or Obstruct 
any material abnormal canting, or tilting of 
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the machine toWard one side or the Other, 
irrespective of the character of the Wind as 
to force and direction, and, furthermore, it 
Will be seen that at points Where the air is 
released from under the Seweral planes, Such 
release is gradual by reason of the fiexibility 
of the auxiliary planes which have a doWn 
Ward slope. It Will be understood that when 
the machine has reached the desired eleWa 
tion the WingS may be brOught to a stand 
still, or remain immOwable by disconnecting 
the belt, or driwing means for the arms 19 
and disk 12 from the motive means, and 
under Such condition the power of the mO 
ti we means will be concentrated on the prO 
peller's 8f to dri we the machine forWardly. 
In the event that the motive means becomes 
impaired Or fails to Operate, the Wings may 
be actuated manually from the interior of 
the body 5 to control the machine, particu 
l:u1rly in descent and effect a gradual alight 
ing without injury to the several parts or 
the operator. It is preferred that the wheels 
{6 h:a we a yielding mowement so as to take up 
any shock Or jar When alighting. 
The machine is SO COnstructed as to ac 

commodate different conditions of air' as re 
g:ards density and counter-Currents in Warious 
localities and as modified by Surface condi 
ti0ns Of the e:urth and it is intended to 
modify the proportions and dimensions of 
the several parts in such manner as to obtain 
the best results under different conditions of 
air pressure in different climates or locali 
ties. 
What is claimed as neW, is: 
1. In a machine of the class described, the 

combination. With a body hawing a motiwe 
means therein, of a Series of planes at the 
front, rear and opposite sides of the body, 
and flapping wings disposed above the body 
Ower the side planes and Operative from the 
interion' of the latter by the motive means, 
the wings being composed of a plurality of 
slats having their opposite ends eccentri 
Cally fulcrumed and their side edges free 
for owerlapping engagement, the slats hav 
ing an automatically Opening and closing 
Operation. 

2. In a machine of the class described, the 
combination of a body hawing motive means 
therein, planes at the front, rear, Sides and 
ower the forward portion of the body, and 
flapping Wings held over the top of the 
body and connected to the mOtiwe means 
Within said body, the wings being composed 
Of a plurality of automatically opening and 
closing slats , eccentrically pivoted at their 
Opposite ends, the Wings also being pro 
wided with pockets at their inner extremi 
ties. 

8. In a machine of the class described, 
the combination. With a body hawing motive 
means therein, of Wings disposed Ower the 
body and Operatively connected to said mO 

55 

| tive means and prOwided With automatically 
Opening and closing slatS, and approxi 
mately horizontal tilting deflecting planeS 
below the WingS for counteracting the effect 
of lateral currents of air, the Wings being 
fulCrumed at their Outer and inner ends. 

4. In a machine Of the class described, 
the combination of a body hawing motive 
means therein, WingS Operatively held abOwe 
the body and hawing means for Opening 
and closing the Same, approximately hOri 
ZOntal · tilting deflecting means beloW the 
Wings fulcrumed at their ends and hawing 
their opposite side portions free for mowe 
ment, and means for propelling the machine. 

5. In a machine of the claSS described, 
the combination With a body hawing motiWe 
means therein, of a Series of planeS Support 
ed by different portions of the body, and 
flapping WingS Supported by and abOWe the 
body to mowe upwardly and doWnWardly 
in relation to the latter and projecting OWer 
the sides of Said body and comprising aut0-- 
matically Opening and closing planeS eccen 
trically fulorumed and their side edges free 
for owerlapping engagement When the planeS 
are closed, the planes Of the Wings being 
provided with means attached theretO for 
Operating them in conSOnance With the mOWe 
ment of the WingS. 

6. In a machine of the claSS described, 
the combination. With a, body hawing motiWe 
means therein. Of means disposed thereOwer 
and mowably connected to the motiWe means 
and prOwided With automatically Opening 
and closing eccentrically mounted flat planes 
for effecting an elevation of the machine, 
the said flat planes hawing the side edgeS 
thereof Owerlapped when closed, means for 
propelling the machine forwardly, and 
front, rear and side means including a lat 
erally mOwable hood and approximately 
horizontal tilting planes for maintaining the 
equilibrium Of the machine and for steering 
the latter. '' 

7. In a machine of the class described, 
the combination with a body hawing eleWat 
ing and propelling means, Of approximately 
horizontal balancing planes at Opposite SideS, 
the said balancing planes being piwoted at 
their outer and inner ends, and wertical 
SWinging planes adjacent to the Outer ends 
of the said balancing planes. 

8. In a machine of the claSS described, 
the combination with a body ha.wing elewat 
ing and prOpelling means, Of balancing 
planes at opposite sides of the body piw 
otally attached at their Outer and inner eX 
tremities and free to mowe at their Opposite 
side portions, and a forWard equilibrium 
controlling hood disposed ower the upper 
portion of the body and hawing a rOcking 
movement and also prOwided With mowable 
planeS. 

9. In a machine of the claSS described, 
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the combination. With a body hawing eleWat 
ing and prOpelling means, Of balancing 
planes at the sides and Ower the frOnt pOr 
tion of the body, a rocking hOOd coóperat 
ing with the balancing planes Ower the for 
Ward portion of the body, the balancing 
planes Of the body and "hood being full 
Crumed in Supports and ha.wing a tilting 
ImOwement automatically imparted theret0, 
a fixed plane in adwance of the body, all Of 
the planes and hood normally hawing a, 
slight upward inclination in a forward di 
rection, and a COmbined tail Wame and Steer 
ing I'udder hawing a rear’ doWmWardly de 
flected extremity. 
. 10. In a machine of the claSS described, 
the combination. With a, body hawing pr0-- 
pelling means, of mowable eleWating WingS 
ha.wing automatically Opening and closing 
planes, planes at Opposite sideS Of the body 
below the Wings, vertically disposed SWing 
ing planes adjacent to the Said planes at 
Opposite sides of the body, and connecting 
means betWeen the said wertically disposed 
SWinging planes and the Opening and cloS 
ing planes of the Wings for automatically 
Opening the latter When the Said SWinging 
planes are forcefully mowed by lateral cur 
rents Of air toWard the sides of the body. 

11. In a machine of the claSS described, 
' the cOmbinatiOn With a, body haWing meanS 
for eleWating and propelling the Same and 
for maintaining its equilibrium, of a coun 
bined tail wane and rudder bodily shiftable 
On One side or the other of the longitudinal 
center of the machine and hawing means CO 
Operating therewith during its lateral SWing 
ing mOwement to simultaneously dispOse it 
at an angle of inclination relatiWely to a 
horizontal plane. 

12. In a machine of the claSS described, 
the combination. With a body hawing means 
for elevating and propelling the Same and 
for maintaining its equilibrium, of a com 
bined tail wane and rudder bodily shift 
able to one side O1' the other of the longitudi 
nal center of the machine and prowided With 
means to automatically dispOSe it at an 
angle of inclination relatively to a horizOn 
tal plane during its lateral SWinging mOwe 
ment and also to flex the Same at its rear 
cxtremity in a doWnWard direction. 

18. In a machine of the claSS described, 
the combination. With a body hawing meanS 
for eleWating and propelling the Same and 
for maintaining its equilibrium, Of a com 
bined tail wane and rudder hawing the 
greater portion thereof normally disposed in 
a horizontal plane and proWided With means 
to bodily shift, the Same in opposite lateral 
directions and disposed in rewerse OutWard 
angles of inclination during its lateral move 

ment, the rear end of the combined Wane 
and rudder when in central position being 
normally deflected doWnwardly and alSO 
prowided With means for flexing the Same 
at a greater doWnWard angle than itS nOrmal 
deflection. 

14. In a machine of the clasS described, 
the combination with a body hawing means 
for elevating and propelling the Same and 
for maintaining its equilibrium, Of a com 
bined tail wane and rudder bodily shiftable 
in opposite lateral directions and dispOSed 
in a horizontal plane When in Central pOSi 
tion, the said combined wane and rudder haW 
ing means coóperating thereWith to dispOSe 
it in reverse outWard angles of inclination 
during its lateral mOwement. 

15. In a machine of the claSS described, 
the combination. With a body having means 
for elevating and propelling the same, Of a 
combined tail wane and rudder normally ? 
dispOSed in a horizontal plane, Said com 
bined wane and rudder hawing means for 
shifting the Same laterally on Opposite sides 
of the longitudinal center Of the machine 
and also prOwided With means for Causing 
it to automatically rotate and assume rewerse 
upWard and outWard angles of inclination 
to balance the machine. 

16. In a machine of the claSS deScribed, 
the combination With elevating and propel 
ling dewices, of a combined tail wame and 
1'udder hawing a flat or horizontal position 
When centrally disposed with relation to the 
body, the Said wane or rudder being pr0 
wided With means for shifting the same on 
Opposite SideS Of the longitudinal center of 
the machine to steer the latter and also pro 
wided With means for causing it to aSSume 
rewerse angles of inclination when shifted 
to balance the machine. 

17. In a machine of the class described, 
the combination. With propelling means, of a 
plurality Of planes including automatically 
1mOwable Side planes or ruddlers to assist in 
the elevation and descent of the machine, 
SWinging Suspended planes adjacent to the 
Side planes Or rudders to deflect counter 
Currents, flapping Wings Owe1' the side planes 
OT rudderS and including mowable planes, 
and a laterally shiftable flat tail wane to 
Serwe as a rear rudder' and also provided 
With means for Causing it, to assume reverse 
angles of inclination to balance the machine. 
In testimony Whereof i hawe hereunto set 

my hand in presence of tWO Subscribing wit 
I]6SS63S. 

jOHN O°TLEARY, 
Witnesses : 

WrLFRED PALIN, 
JOSEPH BELANGDR. 

Gopies of this patent may be obtained for five cents each, by addressing the ** Commissioner of Patents, 
'Washington, D. G.?? 
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