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M}r mventmn relates to’ alrcraft and more -
partlculm: ly to toy alrcraft of the omlthopter
or flapping wing type.

~An object of the mventlon is to pr ovlde in

5 an 0r111t110pter a mechanically simple and of- _.
~ ficient means for operating or oscillating the -
combmed l1ftmg &nd propellmcr st rfacefa or

| Wll'l 25,

scillation 0{' said f-':mf‘wm,

has heretofore been obtained.

‘Other and further objects. and ﬂ,dVﬂHtﬂU%u

of the invention will be her emaftel set forth
“In the drawing, wherein Jike reference

cha,l acters denote hke or corresponding parts, '

| “Fig.lisa plf:ul view of the machme,
73 Fig. 2 is a front end elevation;

Flg 8 is a longitudinal ver th’lI. se's'::tmnal

3| o view on the line 8—3 of Fig. 1, and

fm, oselllatmg wings. -
In the embodlmem {}f uht, 11117911111:}11 :aelect-
ed for illustration a toy ornithopter is. shown.

The principles are the same regardless of

size and may be, if desn'ed embodled in a
m‘m carrying machine.

Referring to Fig. 1, the fuselawe 01' bodv of_"

o for-—

the ormthonter 1S shown as compmsmq

- wardly d; vergent longérons or body frame
~ members 10—10 rlgldly braced by a forward-

ly 1ocated crossirame member 11. The lon-
'}_{--"35 gérons 10—10 taper to an edge at their Tear-

bthlIlC" surface 19,

aft ax1s of the machine.

The combined 11ftmcr an d prov e].hng Sur-_--"
Said surfaces

o ~ faces are desionated as 13-—1u
48 extend out latemlly from said body, one on

- either gide thereof, and comprise each, a for-
ward wing spar 14 a ciagonal drag brace 15,

smf&cmv material 16. The wing spars 14

| 30 a,t thell mner ends are pwotally fastened to'

tween. ‘the 101106" -
frame, and as a 1es11‘t of its unwinding ac- 35 o
Ward ends and have fa%tened aﬂamst the un- 1
derside thereof a fixed tail or homzental sta-
“To obtain proper bal-.
- ance or stabilization in a fore and aft direc-
40 tion, said surface 12 is given a slight negative
1n01dence angle with respect to the fow ‘Llld'

Smml I-li't} 636 483

the cross—frame _member 11 the. pwot axes

17 in each instance being prefembly set at a
‘noticeable positive anﬂle for a purpose t0 be
hereinafter more fulh* described. L
The surfacing material 16, as mdlcated is 5_5 o

coextensive with the wing spars 14 except for '

_a short distance at the inner end of each spar.

__ - ‘Said material is fastened to the top surface
A further ob]ect of the mventlon is to s0

JO mount and ‘construct the combined lifting

r1,11(:71 propelling surfaces as to mduce during
..ﬂ'tmg and
pr{}pelhnﬂ force greater per unit of arca ’rwm-

of each spar and in plan tapers uniformly

fromroot to tip. Along its inner or root edge 60

‘said material 1s fastened to the body frame
~and is carried rearwardly to a point closely
~adjacent to the leading edge of the stabilizer

12.- The line of &ttachmen‘t of said surfacing

_materml with said ] OdY frame is designated, 65 . '

in each instance, as 18. - 'Said lines of a,ttach- |

‘ment constitute the respective rearwardly

disposed hinge or pivot axes about which the

- wingsor combined lifting and propelling sur--
faces oscillate during ﬂwht ‘To insure ef- 70
fective lift and farward thrust it is essentlal '
- that the axes 17 and 18 be (hsposed in un-
‘Fig. 4 1s a detail view of the mechamsm :

ahgned relation. -
The mechanism. for Ope atmﬂ or Osclllat-.

']110 thew:mﬂ*s 13-~13 consists of a rubber band 75_ .
19 (or OthBI motive power), over-lapping
'-]mtaposed angular links 20—20, and a com-

bmed 0pmat1110 and winding crank shaft
“The rubber band 19 is fastened at its

-fmward erid to the rear end of the crank 30"_ |

shaft 21 and at its opposite end is fastened
to the leading edge of the horizontal stabil-

izer 12. Tt (the band 16) lies entirely be-
15 10—10 of the bﬂd

fion when Ieieased callses the crank Shaft 21

to rotate so long as the energy stored in the -

band 16 1s ﬁnspent Said shaft 21 1s jour-

‘naled in the cross-frame member 11 so that .
its cranked end may operate or freely 1*013%1:& 90 a
in the space between the inner spar ends. - '

_The wing spars 14 are provided at their i in-

ner ends each with one of the afor ementmned

links 20.  Said links 20 over-lap (sce Fig. -

4) and have formed therein elongated slots 95'
thru which the opnerating throw of the crank
chaft 21

~and a suitable hﬂ‘ht Wewht stroncr ﬂemble-

wtends, As said 1111]{3 are actuated
by said crank shaft the wings are caused to
oscillate simultaneously to mduce thereby -
fommrd a,h]:uc;t *mﬁ ]m; In ‘"lddl't?{}ll ‘t{} the 100
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5 tal plane of the body axis, the axes

- facing material as the wings oscillate.

operatmg crank designated as 22, said crank

“shaft 21 has formed thereon, at its forward

end, a second or winding crank throw 23 of
2 radius greater than that of the operating
throw 92. Thus constr ucted, the Wmdmg
loads, in a winding operatlon are very ma-
terially reduced. -

Tt will be seen from the above that the

two combined lifting and propelling sur-

faces are each movable about two unaligned
axes, i. e., axes making with respect to each

other ancrles other than str aight angles.

When the axes indicated by the lines 1818
are substantially paralel with the horizon-
17—17

may be canted up or down. Such canting of

“the axes 17—17, due to the mduced anrruhl |

movement of the spars 14, cause a fore- short-

~ening and lengthening between the ti p of

each spar and the rear extr emity of. the Sur-

facing material, thereby giving a dec:1ded_

slackening and twhtemnﬂ effect to the sur-
The

extent of the induced fmfrular movement of

said spars is limited by the degree -of cant

plus the degree of angularity accorded the
operating links 20. By changing the axes

of the spars from positive to negative, the

slack "1n the surfacmo materlal OCCHITII“'D‘

In either case,

- the desired combined propelhnfr and hifting

o’
R

40

force is obtained. ‘The spars, under all oPp-
“erating conditions are held, at their inboard
ends, against untoward displacement by the
drag braces 15 which move up and down with

the wings. To the end that the mean dihe-

dral of the wings 18—18 shall be positive
rather than negwtwe? it is preferred that the

axes 1717 be gwen a posmve angular set-

_ ting.

en
ol

“chine thus firmly held.

For the purpose of ?aunchmg the machine

by hand, as well as for the purpose of im-
proving its directional stability and at the

same time providing a skid for landing, a
vertical keel or support 24 is pI‘OVlded oaid
keel 24 preferably consists of a thin metal
plate bent upon itself and fastened against
the under side of the body frame at or near its

forward end. In ]aunchmﬂ the machine, or

in winding the rubber bcmd., said keel may

be O'raspﬂd between the thumb and index fin-

ger of the hand of the operator and the ma-
After winding, and
whi'e thus held, the operator can, if desired,
extend the index finger beyond the forward

- end of the machine to act as a stop against
~ which the operating crank, during that peri-

€0

6o surface or ground

od of operation intervening between the
completion of the winding opera‘tmn and ac-
tual launchine, is adapted to abut. After
flight, said keel acts as a landing skid and at
the same time prevents the operatmo crank

from coming 1in contact WILh the landmg

when said spars are ‘“up”, can be made to oc-
‘cur when spars are “down”.
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It Wlll be noted further that the combined
lifting and propelling surfaces are actuated
on their respective axes and that the wing
spars are limited in their vertical movement
by the operating links 20—20. Said links
llave parallel and Strawht sides and thru
the slots therein the crank throw 22 is car-
ried. The operating mechanism, therefore,

1s extremely simple and compmses but three
moving parts, to wit: the crank shaft, the

~wing spars, and the 0pemt1nf}‘ links thru

wh1ch the operating crank is carried.
While I have described my invention in

‘detail in its present preferred embodiment,

it will be obvious to those skilled in the art
after understanding my invention, that va-
rious changes and modifications may be
made tnerein without' departing from the

spirit or scope thereof.” I aim in: the ap-
pended clalms to cover all such modifications

and changes.
- Whatis claimed is:
1. In aircraft, a body, oscillatable com-

“bined Lifting and propelling surfaces extend-
ng Iatem]lv out from said body one each

at ODpos:Lte sides thereof, each of said sur-

faces having at its inner end longitudinally

spaced sepamte unaligned axes of oscilla-
tion, ﬁnd means for oscﬂlatlno' sald surfaces.

9. In aircraft, a body oscﬂlatable combinecl.

hifting and propelhng surfaces fastened to
sa1d body, said surfaces each having two
axes of oscillation, one of said axes of oscil-
lation making W.lth the other of said axes
of oscillation an angle other than a straight
angle, and Means for osmllatmﬂ sald sur-
faces. - - -

8. In airveraft, a bodY, oscillatable com-

‘bined lifting and propelhnﬂ' surfaces fas-
tened to said body, said surfaces each hav-
ing two axes of oscillation, one of said axes

of oscillation pftrallehnn the horizontal
plane of the fore and aft axis of said body
and the other of said axes of oscillation mak-
ing with said first mentioned axis of oscilla-
tion an angle other than a straight angle, and
means for oscillating said surfaces. o

4. In aircraft, a body, oscillatable com-
bined lifting and propelling surfaces fas-
tened to s‘ud body, each of said surfaces in-

cluding a main leading edge spar pivetally

fac;tened &t 1ts Inner end to said body and

~a sheet of flexible surfacing material fas-
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tened along its forward edege to said spar and

along its inner edge to said hody, said sur-
ffmeq each having fwo unaligned axes of os-
cillation. one of said axes of sscillation ex-
tendine along the line of connection of said

surfacine nmte_rml with said bodv and the _

other of said axes of oscillation defining the
pivot axis of said spar, and means at the in-
ner spar ends for oscillating said surfaces.

5. Inaircraft,a body, oscillatable combined

lifting and propellmw surfaces fastened to .

said body, each of said surfaces including a
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ain leadmg edge spar and a’ sheet of ﬂe}i—"
1ble surfacing materml the surfacing ma-

~ terial of each of said surfaces. along its for-

10

‘ward edge, being fastened to its associated
spar, and a,lono its inner edge, being fas-
~ tened to said Lodv the line of ‘lttfl(}]’ll”neﬂt 0%
 said surfacing material to said body defi
. one axis of osclllatmn for said surface, a
pivotal connection between said spar and said
“body at the inner end of said spar, said piv-

ning

erank and a winding crank, respectively.

In tes tmmmf Whereof I hereuntﬁ a[ﬁx my
_"smnature | |
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 otal connectlon defining a second axis of os-

- cillation for

sald surface out of alionment

with sald first mentioned axis of Gsclllatwn

.:md means for oscillating said surfaces.

6. In aircraft, a body, oscillatable com-. L

“bined lifting and propelling surfaces extend-

ing latera,]ly out from said body, one each at

 opposite sides thereof, a main leading edge
. spar mcorpomted in the. structure of each

of said surfaces, each of said spars at its in-

 ner end having a pivot axis set at an angle

to the fore and aft axis of said body, sur-

o tened along its inner edge to said body and

: _.25..

B 30_:"..'1311136 lifting amd propelling surfaces extend-

| ing laterally out from said body, one each
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its forward edge to said spar, said
' surfacmcr material being alternately slacked

facing material for each of said surfaces fas-

and. twhtened as said surface oscillates, f_wd BRI
- means “for oscillating said surfaces.
7. In aircraft, a body, oscillatable cam-f_- R

at opposite sides ther{aof a main leading edge
 gpar incorporated in the structure of each L
of said surfaces, surfacing material for each
of said csurfacec; fastened alonfr its inner edge

to said body

and along its forward edge to -

1ts assocmted spar, a drao' brace for each
surface fastened at its opposite ends to its
associated spar and to each said bodv, said

dmn' brace at its inner end having

hen ce sald- fsurfaces

o a pivotal
cannectmn with said body, and means at the
inner spar ends for oscill atmﬂf qfurl spm s and

‘8. Intoy aircraft, a bodv, Oscﬂhmble c*r:m-{
bined lifting and propelhnrr surfaces fas-

110

tened to said body, one each at opposite sides
 thereof, a wing beam incorporated in the

structure. of each said surface, each said beam

at its inner end being extended to provide

at the fﬂrwmd end of qmd bodv 'm eﬁten—'

'f ormeﬂ upon smd shaft sald extenSJ on bemﬁﬂ
carried through both s‘ud beam extensions
to operate both said surfaces simultaneously.,
“and a winding crank extension formed upon
- the onter end of said operating crank exten-—' ﬁ
sion, seid winding crank extension Thaving
‘a radius of throw greater them smd operatmﬂ' o

crank. : - -
9. In urcmft a ]:)r::d*gr.J an 0%0111‘11;11)16 com-'
bined lifting and propelling surface fas-
tenied to Sald body, and operating means for -
~said surface comprising a source of power
and a rota,tfl,ble shaft smd shatt bemg cou-

pled Wlth said source of power and having
“at one side of its journal bearing a double
throw crank extension, said throws being of
‘unequal radii and prowdmﬂ for said surface
and for said source of power an operatmﬂ* -
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