
F, G, DONNER, 
PLANE FOR, AEROPLANES, 

APPLICATION FILED DEC, , 1911, 

1,033,317. Patented Sept. 10, 1912, 
2. SHEETS-SHEET , 

Aiy. 7. M2 Zig Z3. 
Nesses ife 

A < 7-6-4. , 

géézé- Ó4-27e 24, 242-e- 
u-C6-c-e-r-e- 

  



F, G, DONNER 
PLANE FOR, AEROPLANES, 

APPLICATION FILEI) TEC, , 9.1. 

O38,317. Patented Sept, 10, 1912. 
2 SEETS-SHEET 2. 

m ||| 
III. T. I 
s(SNS 

/y 70. Alig. 74. 
<- 

WNESSES Wats 

(24. & 2-yé. (274-6 2-y 42----- 
- 77 (27 - 27 24 - 

  



TO 

20 

25 

30 

35 

40 

45 

50 

55 

ONITED STATES PATENT OFFICE. 
FREDERICK GREGORY DONNER, OF PETTSBURGH, PENINSYLVANIA. 

PLANE FOR, AEROPiLANES. 

1,038,31. 
Application filed December 1, 1911. 

to all chom, it may concern: 
Beit known that I, FREDERICK G. DONNER, 

a resident of Pittsburgh, in the county of 
Allegheny and State of Pennsylvania, have 
invented a new and useful Improvement in 
Planes for Aeroplanes, of which the follow 
ing is a specification. 
This invention relates to heavier-than-air 

flying machines or aeroplanes. 
It is particularly directed to improve 

ment in the supporting planes or Wings 
thereof or to the vanes of the screws or pro 
pellers and is adapted for use in connection 
with air propellers, air screws, beating wings, mono-planes, bi-planes, multi-planes 
and kites. 
The object of the invention is to provide 

an improved construction of aeroplane, or 
of wings, planes or vanes therefor, which 
will have greater lifting power than aero 
planes, wings or vanes formed of continuous 
niaterial of the same area. 

- A further object of the invention is to 
provide a construction of aeroplane or Wing 
therefor which will be more stable and less 
easily overturned than those, now in use, by 
reason of the fact that the variation in the 
position of the center of air pressure dur 
ing variation in the inclination to the hori 
Zontal of the improved plane or wing as a 
whole, will occur within considerably nar 
rower limits than when the plane or Wings 
are of continuous material. 
A further object of the invention is to 

provide an improved construction of aero 
plane or plane therefor in which the angle 
of inclination of separate sections or seg 
ments of the plane to the horizontal will 
always be different from that of the plane 
or aeroplane as a whole, thereby increasing 
the soaring and gliding ability of the plane 
or aeroplane. 
As an illustration of a few of the many 

forms in which my invention may be car 
ried out in practice, reference is had to the 
accompanying drawings in which like ref 
erence numbers represent like parts through 
out the several views and in which 

Figure 1 represents a diagrammatic per 
spective view of an aeroplane equipped and 
constructed according to my invention; Fig. 
2 is a top view of a portion of one of the 
planes or wings thereof; Figs. 3 and 4 are 
cross sectional views, on the lines 3-3, 
4-4, Fig. 2; Fig. 5 is a view, corresponding 
to Fig. 2, of another form of the invention; 
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Figs. 6 and 7 are cross sectional views of 
the same on the lines 6-6 and 7-7, Fig. 5; 
Fig. 8 is a top view of another modification: 
Figs. 9 and 10 are cross sectional views of the 
same on the lines 9-9, 10-10, Fig. 8: Fig. 
11 is a top view of another form; and Figs. 
12 and 13 are cross sectional views of the 
Same on the lines 12-12, 13-13, Fig. 11; 
and Fig. 14 is a diagrammatic view of a 
propeller constructed according to my in 
vention. 

in Fig. 1 I have shown my invention as 
applied to a bi-plane of the well known 
Wright type. It may, however, be applied 
with equal facility to other types of aero 
planes and to any construction in which a 
supporting plane is used, or to propellers, 
where it may be used for the wings or 
blades thereof. The bi-plane illustrated 
consists of upper and lower main support 
ing Wings or planes 1, which are alike in all 
details of construction, and which are con 
nected together by a frame work 2 consist 
ing of struts and tension members in the 
form of bars, tubes or wires in the ordinary 
manner. At the forward end of the frame 
2 are provided the usual auxiliary guiding 
planes which are utilized for controlling the 
rise, fall and direction of the aeroplane in 
the air. The auxiliary planes may, if de 
sired, be constructed in the same manner as 
the main supporting planes 1 and accord 
ing to my invention, but this is not neces 
sary. The frame will also support the nec 
essary machinery, motor and controlling le 
vers. As these form no part of the present 
invention, they are not illustrated or indi 
cated, and are to be understood as being of 
any of the ordinary or preferred construc 
tions and arrangement. - 

Referring now to Figs. 2, 3 and 4, which 
represent views of a limited portion of one 
Of the Wings or planes illustrated in connec 
tion with and embodied in the aeroplane 
shown in Fig. 1, the wing or plane 1 is 
shown as provided with or consisting of a 
plurality of arched or curved segments or 
sections 4, which as shown in Fig. 1, are con 
Ilected together at their ends and extend in 
a line laterally over or across the aeroplane. 
The segments or sections 4 are shown as 
strips or bands of canvas, but may be formed 
of thin sheet metal or any other light and 
strong material. As shown in Fig. 2, each 
two adjacent segments or sections of the 
supporting material of the aeroplane which 
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thereof respectively elevated and depressed. 
In other words, as shown in Fig. 13, the 
body of each section or segment 18 is shaped 
as though it had been twisted between the 
spaced points of attachmen of each row 17 
and its adjacent row. 

I have iiiustrated in Fig. 14 an end view 
of a screw propeller equipped and arranged 
according fo my invention. This screw or 
propeller 20 is formed of a plurality of 
wings, vanes or biades 21, each of which 
may be arranged with its general plane or 
surface in the same place as that of the plane 
of rection of the screw or propeller, but if 
desired, may be slightly inclined thereto. 
Each wing, plate or vane may have its sur 
face formed of a plurality of separate di 
visions, sections or segments according to 
any of the forms of the invention referred 
to and described above in connection with 
the wing or supporting plane of an aero 
plane. As illustrated, the wings or vanes 
21 are formed according to the form of the 
inventien illustrated in Figs, 1 to 4, i. e., 
they each consist of a plurality of rows of 
segments or sections 22, 23, respectively stag 
gered with relation to each other and hav 
ing openings 24 therebetween. 

3 desire to state that the inclination of the 
various segments, sections or divisions of the 
wings or planes illustrated in the drawings 
is shown in exaggerated condition, i. e. to 
say, the inclination there shown is consider 
ably greater than that which would co 

tle monly be used in practice. In practice, 
inclination of the small sections or 
relative to the plane as a whole 
probably never exceed 3° and varies from 
this point down to nearly parallelisin with 
the plane itself. 

It is well known that, in a flat supporting 
plane or surface moving through the air, the 
point of air pressure always occurs and is 
located scimewhat forward of the trie geo 
metric center of the plane itself, its exact 
location depending upon the inclination of 
the plane to the horizontal. In other words, 
as the inclination of the plane as a whole 
varies, the center of pressure occurs at dif 
ferent points along the direction of move 
ment of the plane or surface through the 
air. At this point is concentrated the force 

, 

tending to turn the plane over and disturb ... . 
its equilibrium. In the usual forms of aero 
planes provided with continuous flat Wings 
or planes, the tendency to overturn is a se 
rious feature and one to be constantly con 
tended with. 

it will be observed that with my improved 
construction, I have formed the entire Sup 
porting surface of the aeroplane of a pill 
rality of small segments or sections, each of 
which is capable of supporting its own share 
of the entire load and which, though con 
nected to all of the other segments or see 

tions, acts in Some respects as though it 
were independent thereof. With my in 
proved construction of supporting plane, the 
center of pressure does not advance from 
the geometric center a distance equal to a 
certain definite proportion of the dimension 
of the entire Supporting surface but, on the 
contrary merely advances the same propor 
tion of the dimension of any one of the sev 
eral segments Ol' Sections. The multiplica 
tion of Such segments or sections in a sup 
porting plane or the division of such a plane 
into a large number thereof consequently 
causes an ultimate advance of the center of 
pressure from the true geometric center of 
the plane which is quite inconsiderable with 
respect to the dimensions of the supporting 
plane as a whole. As a result, the tendency 
of an aeroplane equipped with my improved 
Supporting planes or wings to tip or turn 
over and have its equilibrium disturbed, is 
far less than with planes constructed with 
continuous surfaces. Aloreover, the gliding 
or soaring ability of an aeroplane is depend 
ent in a great measure upon the amount of 
air which passes underneath or in contact. 
with the lower surface of the supporting 
plane. With my improved construction, 
each supporting plane of the aeroplane is 
provided with a plurality of apertures or 
openings leading from top to bottom there 
of, in rear of each of which is an inclined 
downwardly directed surface. These open 
ings or apertures, therefore catch or pocket 
a certain amount of air which thereupon 
rushes through the body of the plane or 
wing and is directed downward thereby. At 
the same time, the air rushing past, the lower 
side of the plane or Wing causes a rarefica 
tion of the atmosphere at this point and a 
tendency for the air above the plane to be 
Sucked in or drawn through the apertures or 
(penings therein. As a consequence, a 
larger amount of air passes beneath the 
lower surface of the supporting plane or 
wing than with other constructions, and the 
gliding or soaring ability of aeroplanes con 
structed with such planes or wings is greatly 
increased. In addition to what has just been 
stated, it is well known that the soaring, 
gliding and sustaining ability of an aero 
plane is dependent to a great extent upon 
the angle of incidence or inclination if its 
planes to the horizontai. In all aeroplanes 
moving irorizontally through the air, the 
plaines are inclined forwardly and up 
wardy. it will be noted that in each of the 
forms of my invention herein described 
every section or segment of the wing or 
plane is inclined forwardly and upwardly 
with relation to the general plane of the 
wing itself. a consequence of this fact, 
to obtair tie Sanhe effect, it it, not necessary 
ii, an aeroplane equipped with ny is d 
plashes, to tilt, or incline the same 
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horizontal to the same degree as in planes as 
heretofore constructed, or, if the plane is so 
inclined greater lifting, sustaining, soaring 
and gliding ability will be obtained. 

Planes or wings constructed according to 
my invention may be arranged with the seg 
ments or sections uniform in size or shape 
and according to any one of the modifica 
tions described, or if desired, a single plane 
or the several planes of an aeroplane may 
be arranged with combinations of segments 
or sections of different modifications or even 
with part of the surface unbroken or con 
tinuous. They may be varied in size and 
shape according to their location in the 
plane and may be uniform or varied in the 
amount of curvature and inclination of their 
surfaces. 
What I claim is:- 
1. A wing or plane for aeroplanes, said 

wing or plane being provided with a plu 
rality of supporting sections connected to 
gether and so inclined to the general plane 
of the wing or plane as to cause passage of 
air downwardly through the wing or plane. 

2. A wing or plane for aeroplanes, Said 
wing or plane being provided with a plu 
rality of warped or curved supporting sec 
tions, the sections being connected together 
and each so inclined to the general plane of 
the wing or plane as to cause passage of air 
downwardly through the wing or plane. 

3. A wing or plane for aeroplanes having 
a plurality of openings therethrough, and 
being provided with inclined surfaces ad 
jacent said openings and arranged to de 
flect the air downwardly therethrough. 

4. A wing or plane for aeroplanes, said 
wing or plane being provided with a plu 
rality of supporting sections, the sections 
having spaced connections therebetween 
providing a plurality of openings through 
the wing and each section being inclined 
and adapted to deflect air downwardly 
through one of said openings. 

5. A wing or plane for aeroplanes com 
prising a plurality of rows of segments, said 
rows being each inclined to the general 
plane of the wing or plane, and spaced con 
nections between adjacent rows providing a 
plurality of openings through the wing or 
plane and inclined supporting surfaces ad 
jacent thereto and adapted to deflect air 

- downwardly through the Wing or plane. 
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6. A wing or plane for aeroplanes coil 
prising a plurality of rows of segments, 
each row being of sinuous or wave-like form 
and inclined to the general plane of the 
wing or plane, and spaced connections be 
tween the rows, said connections being stag 
gered and providing a plurality of support 
ing surfaces and openings through the plane. 

7. A wing or plane for aeroplanes pro 
vided with a plurality of segments or sec 
tions, said segments being arranged in stag 
gered relation to each other and each in 
clined to the general plane of the wing or 
plane. 

8. A wing or plane for aeroplanes pro 
vided with a plurality of arched or curved 
segments, said segments being arranged in 
line with each other and connected together 
at their ends, the wing or plane being 
further provided with apertures there 
through, said segments being so constructed 
and arranged as to deflect air downwardly 
through said apertures. 

9. A wing or plane for aeroplanes, said 
wing or plane being provided with a plu 
rality of openings for AON, and with a 
curved supporting surface in rear of each 
of the openings, the surfaces being inclined 
and each adapted to deflect air downwardly 
through its corresponding opening. 

10. A wing or plane for aeroplanes com 
prising a plurality of supporting Sections, 
said sections being connected together at 
their ends to form rows, each row being of 
wave-like or sinuous form and inclined to 
the general plane of the wing or plane, and 
the sections of successive rows being in stag: 
gered relation to each other. . -- 

11. A wing or plane for aeroplanes coin 
prising a plurality of Supporting section, 
and connections between the several rows df 
sections, said connections being arranged in 
staggered relation to each other and pro 
viding an opening through the plane below 
each of said sections, said sections being 
each formed to deflect air downwardly 
through its opening. 

In testimony whereof, I have hereunto se 
my hand. - 

FREDERICK GREGORY DONNER, 

Witnesses: 
E. L. HYDE, 
MARY E. CAHOON. 
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