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To all whom it may concern. &A it and 2, the supporting means 28 nay con 
Be it known that we, HENRICH. Scars. 

DER, a subject of the Emperor of A is 
Hungary, and THEODoR KURRELL, a subject. 
of the Emperor of Germany, botla l'esidig 
at Los Angeles, in the county of iOS & In 
geles, State of California, have invented ce: 
tain new and useful improvements in Aerial 
Navigation; and we do hereby declare the 
following to be a full, clear, and exact de 
scription of the invention, such as will en 
able others skilled in the art to which it ap 
pertains to make and use the same. 
This invention relates to aerial navig. 

and more particularly to means for raising sustaining and equilibrating heavier than 
air machines. 
One of the objects of the invention is t 

provide means for the purpose specified that 
shall be automatic in action. 
A second object is to provide such means 

that will automatically vary their angle of 
advance as the speed of the machine to 
which they pertain increases or decreases. 
A third object is to provide such means 

as will utilize the upward undulations of at 
mospheric waves for lifting and sustaining 
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purposes and yet be unaffected by the down. 
ward movement of the said waves. 
Other objects and the advantages of the 

invention will be apparent to those skilled 
in the art to which it appertains from a con 
sideration of one form of apparatus in 
which the invention may be embodied, taken 
in connection with the accompanying draw 
ings in which ; 

Figure 1 is a plan view of a heavier than 
air flying machine having the invention in 
corporated therein. Fig. 2 is a side eleva 
tion of the same. Fig. 3 is a plan view oil 
one of the elements and its appurtenances 

means; Fig. 4 is included in the sustainin 
a side elevation thereof; Fig 5 is a perspec 
tive view of one of the valves carried by 
said element, and Fig. 6 is a similar detail 
of a portion of the rearward part of the said: 
sustaining means. : . . . . . . . . . . . - 

Referring now more particuiraiy to Figs. 

sist of the central part 21 consisting refer 
ably of a sub-frame 22-- mounted by means 
of pivots 23 between fore and aft pieces 24 
of the frame 25. Upon sub-frame 22 may a. 
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be stretched suitable material 26 by which 
means as elevator 27 is formed. The incli 
nation of this elevator 27 may be controlled 
by means of cables 28 attached to its for 
ward part, 29 and passing over pulley 30 to 
steering post 31, and cable 34 attached to its 
rear part 33 passing over pulley 35 to the 
steering post 31. Thus a forward novelinent, 
of the steering wheel 36 will raise the front 

- edge of elevator 27 and a rearward in love 
ment of the wheel will depress the front 
edge thereof. , 
At each side of elevator 27 the fi'anne 25 

is constructed to provide a plurality of rec 
tangular spaces 37 within each of which 
(see Figs. 3 and 4) is mounted by means of 
trunnions 38 held in hearings 39, an ele 
ment, 40, not shown in Figs. 1 and 2. The 
frame of each element may consist of side 
bars 41 and transverse bars 42. To the for. 
wai'd three of the transverse bars 4-2 are at 
tyle the front ends of waives 43 (see Fig. 
3. 

under the succeeding transverse bar. The 
front parts of valves 43 are preferably flat 
and flexible but their rear parts are de 
sirably stiffened by corrugations 44 or other 
suitable means as shown in Fig. 5. 

Between the two rearmost bars 42 and 
over the rear ends of side bars 41 may be 
stretched fabric or other materiai' forming a 
part 45 the surfaces of which are impervi 

is to air. The elemetics 40 may be heid 
froi distortion by means of king-post 46. 
joined npon the central bar 42 and coil 
rected by means of stays 4 to points at or 
near the corners of element, 40. . . . . . . 

'io the rearward edge of frame. 2: ingy 
ise attached an extension 43 (see Fig. 3) . 

fa'aibly consisting of a pitarisiity of strips y s -- 

of elastic sheet neta: each desirably hav. 
its front portion 53 narrowed to 33'3- 

formed of thin spring metai or other 
suitable material, their rear ends extending: 
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vide greater flexilility at that point. The 
rear pa is of the stilis :: ) lay it l'haily 
be held in a downwardly curved position by 
the portions 50. A narrow piece (f 
leather ()r fairie in 1: y : ; )sition: 'I beneath 
the front ends of the stris - ) i? close the 
spaces between the t) : it is 50 of lie stiis. 
ty cans of irigits 53, t'an) (* 2, 1: A 

be eonected to wri file -- lip : y : it'll 
may be supported a not or 5 wi'i. A 
meaus of clais (; di'i'i's l'oeile's , , ly 
one if which is shown. 
Frame 25 may he stifteel A leans of 

king posts is connect 'd to teach tie ty 
the rod 59 and to tile ''ale y stays it). 
A central vertical E is rii (iii); fit: 62 law, 
if desired, he attacid at the lower sits 

2 

tle \ator 27 to assist in maintaining at ei'; 
stability. - 
The '': as st 

thereto the Isua accessories and arte. 
inaces o'essary () : trial a vigatio}) \h: (i) 
are in of here described in detail as ties firr; 
no part of to yieset invention. 
The node operati if this inventii 

may be as elity' s : po) it or .5 king 
it in operation the propellers l':w 

the apparatus forward. The parts 4 
striking the air cause the elements () ( ) 
assince a nearly horizontal ), sition. When 
the speed recenes stificiet, lie air 'e; it - 
ing against the sing titler sit it of tic 
valves 43 lifts the machi.e. to which tie ii 
velition is a pied, from the grid. As 
the speed it’reases, the air pressure causes 
the valves 4.3 it becoile nearly closed. 
Shoail there be, as is generally the case, li 
dulations of the air, caused by the advance 
of the lachine. or otherwise, the ascending 
components of the littilations will inninge 
to the lower surfa'es of valves 43 an 
tend t ( ; laise the apparats wiile the down 
ward continents will pass through the . 
spaces (31 it:tween the rear ends of the 
valves at transverse i): 's 42. 
The altitude at which title achie flies 

may be governed y means of elevatoi 2. 
whose neth d of control has already heel 
explaired. 
We claim : 
1. In supporting meals for air vehicles, 

the combinatio of a plurality of elements 
fi'ee to oscillate on axes transverse to the 
direction if flight, transverse bai's upon the 
elements. aid valves having the forward 
end 3rtion thereof flexible and mounted 
fast upon the bars. said valves normally 
yieldingly held in (ei position and exteil 
ing rearwardly beyond and below the front 
cind of the adjacent la's. 

2. In stepporting means for air veli.eles. 
the c inlination if a faile, a plurality of 
eleine its pivotaly acilit-d tip on saic 
franle, a plurality of valves carried by said 

i., (543,989 

the cits, each sail valves 'ovided with 
a trility of critigati is extending from 
its "a l' tow (its front. 

3. lie; is for aerial navigati i. the 
'til is:tion (it a failie, elements free to 
stiliate the fille ;) I ax's Faisy ei': 

a it the clict it) () f light an it inciusing 
liais \ese bat's. :: it \; yes havity: { 
w::" (; ) (litic}} tref ties ille and 
in tilities its ()) tie forward of the bai's 
ai : via their rearward portious rigii 
fe Nils and extending he low the bars at the 
rear of said forward of the hars. 

E. in silic iting jeals foi' air vehicles, 
| c : , liation of a traine, a series of air 
; it at el ene its pivotally lot inted there 
(, valves ci Fried by said elements, means 

provicii is a n elevating surface pivotally 
it inted let svegan sail eiennels and con 
trilled by the operator, and a rearward ex 
fe sit-in for the first means comprising a 
plai'ality of blades not nails yieldingly held 
ii: ; how it wardly and rearwardly curved 
(siti i}, s statially as and for the pur 

poses set forth. 
In means for aerial navigation, the 

bilation of a frame, an elevator posi 

at is tally i () ited between fore and aft 
pie'es of said frame. a plurality of ele 
nets ill ratgel free to osciliate on the 
fraine at eaciu side of the elevator, and 
valves laying the forward end portion 
tline if fie Nitty and a fixed fast on the ele 
ents, said valves niinally yieldingly held 

in open position. 
(5. In means for aerial navigation, the 

coil hination of a frame, a plurality of ele 
ments free ic oscillate on the frame upon 
an axis transverse to the direction of flight, 
said elelents having thereon parts imper 
vious to air and having valves normally 
yieldingly held in all open position, said 
alves having the forward end portion 

thereof inacie foxiie, and secured fast to 
the eleneats. 

7. In means for aerial navigation, the 
combination of a frame, a plurality of ele 
ments free to oscillate on the fi'aire upon 
an axis transverse to the direction of tight. 
said elements having there(in parts inuper 
vious to air and having y'alves normally 
yieldingly held in open position, and an ex 
tension on the rear enal of said faine, con 
sisting of a plurality of flexible strips hav 
ing the 'ear portion thereof normally held 
in a downwardly curved position. 

S. In means for aerial navigation, the 
tioned sibstantially centrally of the frame 
and pivotally mounted between fore and 
aft pieces of said frame, a plurality of ele 
tents arranged free to osciliate on the 
frame at each side of the elevator, 

a 

comination of a frame, an elevator posi 
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tioied sails; itially centually of the fraine 
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valves normally yieldingly held in open of two subscribing witnesses at Los Angeles 10 
position carried by said elements, and county of Los Angeles, State of California, is 
an extension on the rear end of said frame, this 27th day of April A. D. 1912. 
consisting of a plurality of flexible strips . . . 

5 having the rear portion thereof normally ES SEREPER. 
held in a downwardly curved position, sub- . . . . . . . . . . lds 
stantially as described. Witnesses: . . 
In testimony whereof, we have signed our A. H. LIDDERs, 

names to this specification in the presence HARRY A. BRooks. 


