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Patiented May 8, 1923. 

UNITED STATES 
1,454,479 

PATENT OFFICE. 
DAVID RUSH ?cCUILOUGE, OF OAKLAND, CALIFORNIA. 

AIRPLANE. 

Application aled January 19, 1922. Serial No. 530,415. 

To all whom it may concern 
Be it known that I, DAVID RUSH MoCuL. 

LouGH, a citizen of the United States, and 
a resident of Oakland, county of Alameda, 
and State of California, have invented 
new and useful Airplane, of which the fol 
lowing is a specification. 
The present invention relates to improve 

ments in airplanes and its particular ob 
ject is to provide an airplane that has a 
maximum amount of lifting power as Com 
ared with the space occupied by the same. 
E. object is obtained by increasing the 
lifting surface in a manner hereinafter to 
be described. It is proposed to provide an 
airplane that will be capable of steep as 
cent and soaring flight due to the fact that 
an enormous amount of lifting surface may 
be provided. It is further proposed to pro 
vide means whereby the planes may be de 
creased in size or even gradually eliminated, 
due to the fact that sufficient lifting surface is provided in the body of the airplane to 
make flight possible. A further object of 
the invention is to provide stabilizing means 
for an airplane of the character described by utilizing the same principle, that is, by 
providing sides for the body of the airplane 
which may be controlled so as to offer more 
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of this principle it will 
pensate for extreme pressure from one side, 
such as might be caused by a gale striking 

or less surface to side R.E. EE use 
e possible to com 

the airplane sideways, by offering a larger 
surface on the opposing side so that while 
there is less pressure on the latter side the 
effectiveness of the same will be raised by 
the increased surface. A further object of 
the invention is to provide means that may 
be carried by the airplane for creating an 
artificial partial vacuum above the same 
whereby a lifting power will be exerted and 
an immediate steep ascent facilitated. A 
further object of the invention is to provide 
planes that present a smooth forward edge 
while the rear edge is toothed, and thereby 
increased in length whereby an effect is ob 
tained somewhat similar to that of the wing 
of a bird in flight. 
With these objects in mind I have illus 

trated the preferred form of my invention 
in the accompanying drawings, in which 
Figure 1 represents a side elevation of a 
triplane built so as to embody the principal 
features of my invention; Figure 2 a verti 
cal cross section through one of the planes 

of the airplane shown in Figure 1; Figure 
8 atop plan view of the same airplane, a 
portion being broken away to disclose in 
terior parts; Figure 4 a vertical cross sec 
tion through the plane along line 4-4 of 
Figure 3; figure 5 a diagrammatic view of 
a wing showing the action of the air on the 
same; Figure 6 an enlarged detail plan view 
showing the tail end of my device, the cover 
being remoyed, and Figure a vertical cross 
section along line 7-7 of Figure 3. 

It has been my object in presenting the 
present drawings to clearly illustrate the 
principle involved in my invention and no 
attempt has been made to show the com 
plete airplane equipped with engine, propel 
ler, driver's seat and means for controlling 
the airplane. It will be understood, of 
course, that once the principle is established 
it will be a matter of mechanical construc 
tion only to add the necessary features well 
known in the present state of the art. I 
wish also to call attention to the fact that 

disclose in the drawing one preferred 
form of my invention, but that. I realize 
that the principle involved may be success 
fully carried out in various forms and pos 
sibly in a more effective manner than that 
shown in the drawings. I wish it under 
stood, however, that I wish to be protected 
on the principle involved rather than on 
the details shown in the drawings. 
My airplane (1) is shown as comprising 

the body (2) and the planes (3). I have 
selected a triplane to illustrate my device, 
but wish it understood that a monoplane or 
a biplane might use my invention with the 
same degree of satisfaction, and that in 
fact it may be found possible to do away 
with wings altogether due to the construc 
tion of my body... My plane (3) represents 
a Smooth forward or leading edge (4), while 
the rear portion of the same is made up of 
a plurality of sheets (6) of which only three 
are shown in Figure 1. In reality it will 
probably be found avisable to provide a 
large plurality of these sheets which are 
placed in parallel relation in such a man 
ner that the rear end of each upper sheet slightly overlaps the rear end of each ad 
joining lower sheet. 
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The sheets are preferably made of very 
light material such as aluminum. Refer. 
ring to the uppermost sheet first which at 
the same time extends farthest rearwardly, 
it will be noticed that the rear end of the 
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same is toothed as shown at (7) so as to present, a plurality of V-shaped projections. 
in a similar manner the second sheet is 
toothed preferably in staggered relation rel 
ative to the first sheet so that the points of 
the V-shaped projections of the second sheet 
are substantially in line with the bases of 
the projections of the first sheet. The third 
sheet is formed similarly relative to the 
second sheet so that its projections would 
be substantially parallel to the projections 
of the second sheet. In this manner the 
V-shaped open spaces between the V-shaped 
projections of each. Succeeding sheet lie 
underneath a solid portion of each upper 
sheet and, to allow air attacking each suc 
ceeding sheet and slipping of its rearward 
projections to pass through the upper sheet, 
the latter is provided with a corresponding 
plurality of substantially V-shaped flaps 
formed by cutting W-shaped holes into the 
sheet and deflecting the V-shaped flaps (8) 
formed thereby substantially into the line 
of draught. 
In this mainer the rear portion of the 

plane is formed so as to allow the air at 
tacked by the plane to work its way through 
the several layers or sheets exerting lifting 
force on each one of them. The W-shaped 
projections are preferably formed so as to 
present a slight upward bend and rather 
sharp cutting edges allowing air to slip of 
the same without causing eddy currents. 
Since a large part of the air attacked by 
the plane has to pass through the various 
sheets and successively engages the same, 
the lifting effect of the air is multiplied 
substantially in proportion to the increased 
surface offered by the large number of 
sheets, it being understood that a corre 
sponding suction created above each sheet 
will add in increasing the effectiveness of 
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the plane in a similar manner as in the pres 
ent day machine. - The principle disclosed in the wing con 
struction may be extended to the construc 
tion of the body so that a lifting effect may 
be obtained on the body itself and the wings 
may be gradually decreased in size and pos 
sibly eliminated altogether. 
R bod construction is illustrated in 

section in Figure 4 and is shown to consist 
of a large plurality of horizontal sheets (11) 
laced on top of each other, each of them E. provided with the V-shaped flaps pre 

viously referred to in the wing construction. 
The theory of this body construction is ex 
actly the same as that previously described, 
it being proposed to force the air to succes sively engage the different sheets and to 
thereby exercise a lifting effect on the body 
substantially in proportion to the large lift 
ing surface offered by the large number of 
sheets. I combine with these. horizontal 
sheets a plurality of marginal vertical 
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sheets (12) which are also provided with the W-shaped flaps turned inwardly. These 
marginal sheets are separated from the cen 
tral horizontal sheets by a solid plate (13) whereby marginal draught passages are cre 
ated adapted to be controlled by shutters 
(14) shown in Figure 6. It will be seen at 
Once that when the shutter (14) is closed 
very little air will be allowed to pass through the side passages and correspond 
ingly little pressure effect will result. 
When the shutter is opened the air is free 
to pass and to successively engage the dif 
ferent sheets so as to exert pressure Wichigh 
creased effectiveness. This feature is in 
tended to be used for stabilizing the na 
chine. Assuming for instance that a heavy 
gale attacks the airplane from the left hand 
side, the pilot would close the shutter on 
that side, leaving the right hand side shut 
ter open. This would allow the air to at 
tack the right hand side with the augmented 
force provided by the increased surface 
while on the left hand side, due to the clos 
ing of the shutter, the effective pressure of 
the gale on the side of the airplane will be 
limited to its normal degree. The tail end 
of the airplane is preferably streamlined as 
is commonly done in modern airplane prac 
tice. An additional feature is presented in my 
system for creating an artificial vacuum 
above the airplane. It is well understood in 
the present art that as illustrated in Figure 
5 a lifting effect on the wings (16) of the 
airplane is obtained not so much by the ac 
tual positive pressure exerted on the under 
side of the wing as by the negative pressure 
or suction exerted on the upper surface of 
the wing. This is illustrated diagrammati 
cally by the dotted lines (17) and (18) in 
Figure 5, the area controlled by the dotted 
lines (17) underneath the wing being coin 
siderably smaller than the area controlled 
by the dotted lines (18) above the Wing. Taking this for granted, it will appear at 
once that if it is possible to create an arti?i 
cial vacuum or negative pressure above the 
wing or otherifting surface of the airplane, important lifting results could be obtained, 
which means that provided a vacuum can 
be created above the wings or lifting surface 
of the airplane while the same is standing 
still, a direct or nearly direct ascent of the 
same may be obtained. For this purpose I introduce a number of 
pipes (21) connected with any suitable 
source of air pressure and leading around the outlines of the wings or other lifting 
surfaces, and provided with suitable small 
openings (22) pointing in an upward direc 
tion. When air under pressure is allowed 
to pass through these pipes and to force its 
way through the small openings (22), it will 
withdraw air from the surrounding area, 
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that is, from above the airplane wing, so as 
to create a partial vacuum throughout the 
said area. This partial vacuum will tend to 
suck the airplane upward and will mate 
rially assist any other suitable motive power 
that may be used in effecting a steep ascent. 
It will be readily understood that the ef 
fectiveness of this latter feature will be con 
siderably increased by using it in combina 
tion with my special wing or body construc 
tion, whereby the suction is allowed to affect 
an increased surface. - 
I wish to also call attention to the fact 

that my particular wing and body construc 
tion will assist considerably in making pos 
sible a soaring flight, the same embodying 
all the principal features of the wings of a 
bird and using air pressure with an extreme 
degree of effectiveness. 

claim: 
1. In an airplane, a lifting surface com 

prising a plurality of thin sheets of rigid 
material disposed in spaced relation to each 
other and a plurality of flaps deflected from 
each sheet substantially in the line of 
draught for allowing the air to successively 
egg. the different sheets. 

2. In an airplane, a wing comprising a 
plurality of thin sheets of rigid material 
disposed in spaced relation to each other, 
the front of the wing presenting a substan. 
tially smooth surface and the rear edges of 
the different sheets presenting toothed sur 
faces adapted to be successively engaged by 
the air, the sheets being provided with flaps 
deflected substantially in the direction of 
the draught so as to allow of the passage of 
air from one sheet to the other. 

3. In an airplane, a body comprising a 
plurality of thin sheets of rigid material dis 
posed in spaced relation to each other, each 
sheet being provided with a plurality of 
flaps deflected from each sheet substantially 

in the line of draught for allowing the air 
to successively engage the different sheets. 

4. In an airplane, a body including a plu 
rality of vertical sheets disposed in spaced 
relation along the sides of the body, each 
sheet being provided with a plurality of 
flaps deflected from the same so as to allow 
the air to successively engage the different 
sheets, and means associated with each side 
for controlling the passage of air through 
the sheets on either side so as to compensate 
for differences in air pressure on the two 
sides of the airplane. 

5. In an airplane, a body comprising a 
plurality of central horizontal sheets and 
marginal vertical sheets disposed in spaced 
relation to each other, each sheet being pro 
vided with a plurality of flaps deflected 
from the same so as to allow the air to suc 
cessively engage the sheets, and means asso 
ciated with the marginal sheets for control 
ling the passage of air through the same so 
as to compensate for differences in air pres 
sure on the two sides of the airplane. 

6. In an airplane, a lifting surface com 
prising a plurality of thin sheets of rigidma 
terial disposed in spaced relation to each 
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other, means for allowing the air to succes 
sively engage the different sheets, and means 
for creating a partial vacuum above the lift 
ing surface whereby a lifting effect is ob 
tained. 

7. In an airplane, a lifting surface com 
prising a plurality of thin sheets of rigid 
material disposed in spaced relation to each 
other, means for allowing the air to succes 
sively engage the different sheets, and means 
for creating a partial vacuum above the lift 
ing surface whereby a lifting effect is ob 
tained, said last named means comprising 
means for releasing air under pressure in an 
upward direction. 

DAVID RUSH McCULLOUGH. . 
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