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To all whom it may concern: 
Be it known that I, CHARLEs H. KEEFER, 

a citizen of the United States, residing at 
Washington, in the District of Columbia, 
have invented certain new and useful Im 
provements in Lifting and Propelling De 
vices for Aircraft, of which the following 
is a specification. . 
This invention relates to aeronautics, and 

particularly to propelling and lifting means 
acter wherein the pressure of air. in front 
of or above a body is reduced to thereby 
permit the static atmospheric pressure to 
act on the body to propel it or lift it. 
This invention is based on the fact that 

motion is the result of unbalanced forces 
and that, therefore, if atmospheric pressure 
can be reduced on one side of a body, allow 

in pressure is great enough to overcome in 
ertia, it will cause the body to move for 
ward or in the direction of the reduced 
pressure. 

It has heretofore been proposed to take 
advantage of this difference in pressure 
by forcing a stream of air to flow out 
ward over and, closely contiguous to and 
parallel with a more or less plane anterior 
surface. I have found by experiments, how 

40 

ever, that this will not cause a sufficient 
reduction of pressure on the anterior face 
of the body or aerofoil as to cause the mo 
tion of the body under the action of the 
static. pressure behind it, and my... experi 
ments have demonstrated, on the contrary, 
that in order to cause a positive reduction 
of pressure on the anterior face of the aero 
foil or other body and a forward move 
ment of the body through space that the 
stream of air must be caused to impinge 
the aerofoil at an angle to the face of what 
may be termed the entering or leading edge 
of the aerofoil to thereby cause the stream 
to be deflected in its direction of flow, and 
that unless this is done the stream of air 
will 'simply flow over the surface of the body without causing any reduction in pres 
sure to amount to anything. This air stream 
may impinge against the aerofoil at its lead 
ing edge and be discharged in a stream or 
mass over the face of the aerofoil and this 
will cause a reduction in pressure in front of 

the body or aerofoil sufficient to cause the static atmospheric pressure against the pos 
terior face of the aerofoil to urge it forward 
or upward. 

It might be supposed that a fluid stream 
having a direction angular to the surface it 
strikes would rebound or be reflected at an 
angle equal to the angle of incidence. This 
would be probably true, for instance, if the 
stream is directed through a fluid of un 
like density, thus, for instance, if a jet of 
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Water is directed through air against a 
Surface, but it is not the case where a fluid 
stream is set up in the midst of or dis 
charged through a like fluid, as an air 
stream set up in a mass of air. Such a fluid 
stream impinging against a body at an 
angle thereto clings to the surface of the 
body against which it is impinged. This 
pressure of the air which, therefore, forces 
the stream against the surface of the body 
and holds it thereto. This stream will foi 
low the surface until it comes to an angle 
too sharp for it to turn or until stafic re 
sistance is equal to the force of the stream. 

... My invention is illustrated in the ac 
companying drawings, wherein:- 

tendency to be reflected is resisted by the 

8) 

Figure is a fragmentary section of the 
anterior end of an aircraft, the propelling 
means therefor being shown in section, the 
figure showing in dotted lines the manner 
in which an air stream will be projected 
against the annular aerofoil and showing 
the manner in which an area of low pres 
sure will be formed in advance of the pro 
pelling means and of the aircraft; 

Figure 2 is a fragmentary side elevation 
of the construction shown in Figure 1: Figure 3 is a fragmentary perspective 
view of this construction; Figure 4 is a top plan view showing the 
general shape of the machine and indicating 
the manner in which the static acts to carry 
the machine forward. In these figures, 10 designates the body as, 
for instance, the body of an aircraft hay. 
ing a general streamline form and carrying 
a motor (not shown) and steering means 
(not shown). The forward end of the body 
is so shaped as to provide an annular aero 
foil 11 preferably convex, the trailing edge 
of the areofoil merging into the outer sur 
face of the more or less cylindrical body 10. 
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rounded fuselage of the body 10 until it O was found to be 16 times as great. By de 

Extending through the forward end of the 
body is a shaft 12, which is either the motor 
shaft itself or a shaft driven thereby. Car 
ried on this shaft is a rotatable or centrif 
ugal fan, designated generally 13. The 
blades 14 of the fan are preferably radial 
and the extreme diameter of the fan is equal 
to the internal diameter of the aerofoil. 
The central portion 15 of the forward end 
of the body 10 is preferably outwardly 
bulged or convex and the shaft passes 
through the apex or most protuberant por 
tion of this convexly bulged end. 
The blades 14 of the fan are preferably 

approximately triangular in elevation, the 
base of the triangle approximating the 
face of the central portion 15. The 
outer corner or apex of each triangular 
blade is rounded off. Thus the forward 
edge of the blade extends radially out 
Ward at right angles to the axis of rota 
tion, then curves outward and rearward, and then extends longitudinally parallel to the 
axis and at right angles to the leading edge 
of the aerofoil. A plate 16 may be attached 
to and from the bottom wall of the fan so 
as to cause the air to move inward as well 
as laterally. - 

Suitably supported on the body 10 in 
Spaced relation to its forward end is an an 
nular fan casing 17 having a curvature 
approximately the curvature given to the 
corners of the fan blades. The central open 
ing 18 of this casing constitutes the fan in 
take opening and the peripheral opening 19 
between the inner edge of the casing and 
the leading edge of the aerofoil constitutes 
the discharge opening. Of course, the face 
of the central portion 15 or the bottom wall 
of the fan constitutes in effect part of the 
fan casing. . . . ". 
The manner in which this mechanism 

operates to produce a reduction in pressure. 
forward of the body 10 is shown clearly by 
the dotted lines in Figure 1, which illus 
trate approximately the air flow to a centrif 
ugal fan. The fan draws the air from 
in front of it, both directly in front and 
laterally, and discharges this air rearward 
and outward in lines diagonal to the axis 
of the body and in an annular stream which impinges against and at an angle to the 
annular face of the leading edge of the 
aerofoil surface. The stream of air is de 
flected thereby and then follows the lines 
of the fuselage or body rearward, clinging 
to the surface of this body. 
air is relatively thick or deep due to the 
peculiar formation of the fan and the stream 
flows rearward over the surface of the 

reaches the rear end thereof. 
As before remarked, the air in front of 

the body and particularly in front of the 
fan is drawn centrally and toward the fan, 

... thick and that th 

The stream of 
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indicated by the dotted lines, and then is 
forced outward at a high speed against the 
aerofoil surface... As a consequence there is 
a reduction in pressure in front of the body 
and particularly a reduction in pressure 
immediately in front of the annular aero 
foil so that the thrust on the body is ap 
proximately equal to the difference between 
the reduced pressure on the aerofoil surface 
and the pressure on the posterior surface. 
of the body immediately behind the aero 
foil surface. Preferably the body tapers 
toward its lear end in the manner indi 
cated so as to eliminate turbulence as much. 
as possible. - . 

. It will be seen 
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that the highest velocity. 
of the air stream is adjacent to the plate. 
16 and the lowest velocity of the air stream 
is adjacent to the inner face of the fan cas- : 
- 85 ing. This is for the reason that the air. 
stream has to travel at the same radial speed 
along the base line of the triangular blades 
as it has to travel adjacent the outer corners 
of the blades. Therefore, the air which is 
caused to directly impinge against the lead 
s - ing edge of the aerofoil surface. is traveling 
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at a very high speed. The shape of the fan 
causes a relatively. thick stream of air to... 
be discharged from the discharge opening. 
of the fan toward and over the aerofoil 
surface, and I have discovered in actual 
practice that it is particularly advisable to 

deeper the stream of air have this E. air relatively deep or 
within certain li 
pulsive effect. . 

its, the greater the pro 100 
By using a centrifugal fan so designed as 

to draw a stream of air to its center at the front and discharge this stream radially over 
the surface of the aerofoil, I secure a reduc 

'tion in pressure at the front of the fan as 
... well as a reduction in pressure over the face 
of the aerofoil. Laboratory tests with an . 
aerofoil and fan constructed as described 
have shown a reduction in pressure of 224.5 pounds per horsepower of energy expended. 
This is more than five times greater than the 
theoretical limit of 44 pounds per horse 
power for standard type propeller aerofoils 
and is nearly 66.times as great as the 3.43 pounds per horsepower developed by the 
propeller used on the Martin bomber. 
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As before remarked, I have found by ex 
periment that the thickness of the stratum or 
stream of air flowing over the aerofoil has an 20 

important effect on the lifting value of the . 
aerofoil. For instance, on a six-inch annu 
lar aerofoil with an air stream of .12 of an 
inchis thickness, a certain lift value was ob 
tained, but when the thickness of the stratum 
was increased to 24 of an inch the lift value 
duction from the results obtained with a 
four-inch aerofoil, it is apparent that a 
stream 48 inch thick will give, a lift some- 2: 



O 

5 

20 

1,522,685 

where between 64 and 96 times the lift ob 
tained with the .12 inch stratum. 
The rapid passage of the air downward 

over the bottom plate of the fan creates an 
area of low pressure adjacent the plate and 
this aids the movement of the air toward 
the areofoil and causes all of the air in front 
of the fan to seek this low pressure area, or 
in other words to flow in a stream contigu 
ous to the face of the aerofoil. 
While I have heretofore referred to this 

propelling means as being particularly 
adapted to the propulsion of aircraft, I do 
not wish to be limited to this as it is obvious 
that the means which I have described might 
be used for the propulsion of submarines, or 
in other words that this propelling device is 
adapted to be used wherever a craft of any 
kind is entirely immersed in a fluid, whether 
this fluid be air, water or any other gas or 
liquid, and it is to be understood that un 
der these circumstances the term “aerofoil” 
is considered throughout the specification as 
broad enough to cover any surface having 
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the general form of an aerofoil and against 
which fluid reacts in the manner indicated 
for the reaction of air against an aerofoil 
on a lighter-than-air machine. It is also to 
be understood that the same principle might. 
be used for the propulsion of water craft 
where a part of the hull is submerged or al 
most entirely submerged and, therefore, can 
have the streamline form having a foil or 
surface' of like character at its forward end 

5 against, which the fluid may be caused to 
impinge. While it has heretofore been proposed, aS, 
before stated, to reduce the pressure of fluid 
in front of an aircraft by the provision of 
means driving an annular stream of air out 
ward in all directions in close contiguity to 
the surface of the aerofoil, yet, as before. 
stated, it is impossible for this to work prop 
erly unless the air is caused to impinge 
against a portion of said surface at an angle 
thereto so as to thereby deflect the air. Thus 
in a construction of this proposed charac 
ter, it is impossible to secure any reduction 
in pressure in front of the aeroplane or other 
body which will be sufficient to cause thr 
static pressure to drive the machine forward. 
The reason for this is that where the air 
stream is forced outward contiguous to a 
surface more or less at right angles to the . 
axis of the machine, and without the air. 
stream impinging against the aerofoil and 
being deflected thereby, the air stream, while 
it causes a very slight low pressure area in 
front of the machine, also causes this air to: 
be drawn from all directions and thus coun 
teract the action of any low pressure area in 
front of the machine. In this present in 
vention, because the air stream follows 
around the streamline form of the body be ing propelled, it is the body itself which is 

of the body. . O 

to thereby reduce the static 

a . 
fed into the low pressure area by the static 
ressure of air behind it instead of the air . 
eing fed into this low pressure area. . . . 
I claim:- - - - - . . . . . . . 
1. Means for moving a body through space 70 

including means for causing a stream of 
fluid at high velocity to move rearwardly 
and radially outward from a point in ad 
vance of the body and impinge against the 
forwardly exposed, anterior face of the body 
at an angle to the face and to the fore and 
aft axis of the body to thereby cause a 
reduction, in the static air pressure in front 

2. A body having an anterior, annular, 80. 
cambered forwardly exposed surface, and 
means for discharging fluid under pressure 
rearwardly and radially outwardly in all 
directions from a point in advance of said 
surface at and against the leading edge of 
the cambered portion of said surface and 
at an angle thereto to cause the fluid to flow. 
at a high speed over said surface to thereby 
reduce the static pressure in front of the 
body. . . . 

3. A flying machine having an annular, 
anterior, cambered, forwardly exposed sur 
face, and means for causing air under pres 
sure to be discharged rearwardly and radial 
ly outward in all directions from a point 95 

85 

in advance of Said surface at an angle to 
the fore and aft axis of the body and against . 
the leading edge of the cambered surface 
and at an angle thereto to thus cause the 
air to flow at a high speed over said surface 100. atmospheric 
pressure in front thereof. . ... " 

4. A body having a substantially annular, 
anterior, forwardly exposed, fluid-receiving 
surface defining a SE concentric to the 105. 
line of flight, and tapering toward the direc 
tion of flight, and means for projecting a . 
stream of fidata high velocity rearwardly 
and radially to the longitudinal axis. of the 
body from a point in advancé, of said sur- 110 
face at an angle to the fore and aft axis 
of the body against said surface and at an 
angle thereto. 5. A body having a substantially annular, 
anterior, forwardly exposed, fluid-receiving 
surface, said surface being concentric to the 
line of flight and tapering toward the di 
reetion of flight, and means for projecting 
a stream . of air rearwardly from a point 
in advance of the surface and radially in all 120 directions at a high velocity against said 
surface and at an obtuse angle thereto." 

6. Abody movable through space and in 
cluding an annular anteriorly cambered, for 
wardly exposed surface, and a rotatable 125 
motor operated fan disposed at the center . 
of the surface, such fan being formed to 
draw air, from in front of the fan toward 
the fan and project said air at a high 
velocity outward and rearward at an angle 130 
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to the fore and aft axis of the body and 
against the surface and at an angle to the 
surface against which the projected airim. 
pinges to thereby cause the air to follow 
the surface of the body. . . . . 7. Means for causing differential air pres sure on opposite faces of a body...including 
an anterior, forwardly exposed, annular sur 
face carried by the body, the anterior face of 

O the surface being cambered, and means for 
delivering a stream of air at high velocity 
outward and rearward at an angle to the 
fore and aft axis of the body and against the 
entering edge of the cambered surface at 
an angle to the point on the surface against 
which the air is projected to thereby cause 
the said fluid stream to flow in all directions 
oyer and in close contiguity with said face 
of the body. 

20 
exposed surface and means for moving the body through space including motor op 

8. Abody having an anterior, forwardly 

erated means carried by the body for. dis 
25 

placing the air inadvance of the body and 
projecting the air so displaced rearward in 
a stream at an angle to the fore and aft 
axis of the body and against the anterior 
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surface. and at an angle to the same thereof 
less than a right angle rearwardly and radi 
ally in all directions, to thereby cause the 
air to flow at a ES velocity radially in all 

... directions over and 
the anterior face of the surface. 

in close contiguity with 
9. A body having an anterior, forwardly 

5 exposed, annular surface having an annular 
camber, the face of the body beyond said 
camber being convexly rounded, and means 
for moving the body through space includ-... 
ing means carried by the body and disposed 
concentrically within the annular cambered 
portion for drawing the fluid in advance of 
the body toward the body and projecting the 
fluid rearwardly and radially rearward at 
an angle to the fore and aft axis of the 
body in all directions at a high velocity. against said cambered face, the leading edge. 
of said cambered face deflecting the fluid 
stream discharged thereagainst. 

10. A body.including an anterior annular 
surface having a cambered anterior for wardly exposed face, and means for moving 
the body through ce including a motor 
operated centrifugal fan disposed at the 
center of and concentric to the annular sur 
face, the fan discharging fluid continuously 
at its periphery rearward at an angle to the 
fore and aft axis of the body and against 
the cambered face, said cambered face being 
so placed that its leading edge deflects the 

60 fluid stream discharged by said fan. 
11. Abody having an anterior, annular, 

forwardly exposed surface having an an 
nular camber, the surface beyond said cam ber being relatively.-flat, and means for 
moving the body through space including a 
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motor operated centrifugal fan carried by 
the body and disposed concentrically to the 
annular camber, said fan drawing the fluid 
in advance of the body toward the body 
and projecting said fluid at a high velocity 
in all directions rearward at an angle to the 
fore and aft axis of the body and against 

the fluid stream discharged by said fan. 

70 

and at an angle to said cambered face, the 
leading edge of the cambered face deflecting 75 

12. A flying machine having a cambered 
anterior forwardly exposed surface, and 
motor operated means for causing a steam. 
of air to be discharged rearward at an angle 
to the fore and aft axis of the body, said 
means causing the air to be discharged only . 
against the anterior face of the leading edge 
of said cambered surface at an angle thereto 
less than a right angle. 

13. A flying machine including a forward 
ly exposed, anterior surface, the surface be 

80 

ing cambered, and means carried by the ina 
chine for drawing a stream of fluid from a 
point in advance of the machine toward the 
anterior face of the surface and projecting 
the stream of fluid at a high velocity radially 
outward and rearward in all directions at 
an angle to the fore and aft axis of the body 
and at an angle to the face of the surface 
less than a light angle, the leading edge 
of the aerofoil deflecting the fluid stream. 14. A flying machine including a fuselage 
having a general streamline form, a motor 
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operated shaft projecting through the for 
ward end of the fuselage, a centrifugal fan 
mounted upon said shaft, an annular fan casing partially housing said shaft and hav 
ing a centrally disposed intake opening, and 
a circumferentially disposed outlet opening, 
the fuselage having a diameter at its for 
ward end greater than the diameter of the 
fan casing and that portion of the fuselage 
beyond the fan casing being curved to form 
an anterior, annular, forwardly exposed, 
fluid receiving surface against which the air 
from the fan is caused to impinge and by 
which said air is deflected. . 

15. A flying machine having a fuselage of 
general streamline form, a shaft extending 
through the fuselage and beyond its forward 
end, approximately triangular blades mount 
ed., upon the shaft and rotating therewith, 
the Ele haying their bases extending rear 
ward and outward from the axial center of 
the fan to a point inward of the greatest 
diameter of the forward end of the fuselage, 
there being a floor extending along the bases 
of all of the blades, a fan casing extending 
over the blades and having a central intake 
opening and a peripheral discharge opening, 
that portion of the fuselage. projecting be 
yond the fan casing being convexly rounded 
to form a cambered surface against which 
the air from the fan is discharged and by 
which the air is defected. 
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16. In a flying machine, a fuselage, a shaft 
extending through the fuselage and beyond 
the same, a plurality of approximately tri 
angular blades attached at their outer ends 
to said shaft and extending rearward and 
outward, the corners of the blades being 
rounded and there being a conical floor dis 
posed contiguous to the bases of all of the 
blades, an annular casing transversely 
curved to fit the corners of the blades, said 
casing defining a central opening concentric 
to the shaft and a peripheral opening, the 
fuselage having a diameter greater than the 
diameter of the fan and being rounded 
to provide an annular cambered aerofoil 
surface merging at its rear end into the 
fuselage and against which the air projected 
by the fan blades is directed and by which 
said air is deflected. 

17. A flying machine of the character de 
scribed comprising a fuselage approximately 
circular in cross section and having a gen 
eral streamline outer surface, the forward end of the fuselage having an approximately 
conical central portion, a motor operated 
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shaft extending through the forward end of 
the fuselage through E. conical portion, tri 
angular blades mounted upon the shaft and 
rotating therewith, the blades having inner 
edges extending downward and rearward to 
the base of said conical portion, said conical 
portion conforming to the angle of the bases 
of said blades, the outer corners of the blades 
being truncated, an annular casing enclos 
ing said truncated portions of the blades, the 
casing defining a central inlet opening con 
centric to the shaft and a peripheral dis 
charge opening, the fuselage having a diam 
eter adjacent the fan greater than the diam 
eter of the fan and that portion of the fusel 
age projecting beyond the fan being formed 
to provide an annular surface, the air from 
said fan being driven outward and rearward 
in angular relation to the leading edge of 
the aerofoil, the surface extending rearward 
and merging into the surface contour of the 
fuselage. In testimony whereof I affix my signal. 
ture. CHARLES H. KEEFER. 
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