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This invention relates to a ﬂymo machiue,
the general object of the invention being-to
provide a body or diaphragm formed of in-
ner and outer members and radially- ar-
ranged flexible members coxnecting the in-
ner and outer members together, Wlth flaps
forming valves connected to the radial mem-
bes and means for vibrating the inner mem-
ber to produce vertical waves in the radial
members to cause the valves to open on the
upward movement of the radial members and
to close on the downward movement thereof
so as to produce air currents which will acv
to lift the body and the flying machine to

5 which the body is attached.

Another object of the invention is to pro-

vide mechanical means, preferably arranged
m the fuselage of the craft and connected
with the central member, for vibrating the
same.

~ Another object of the invention is to pro-
vide means for reducing the strength of the
vibrations of certain 1*01‘510% of the dis
phragm’ or body, thus reducing the hftln«r

5 force on this part, of the body so as to pro-

vide means for stabilizing the device and
changing its direction of movement.
Another ob]ect of the invention is to ar-
range some of the radial members in sets, the
members of each set being connected together
transversely so asto 13rov1de control sefrments
in the body or dmphradm, with ‘means for
lowering any desired set or a number of sets

to form mdml apertures in the diaphragm -

which will reduce the lifting force on that
side of the dlaphmom to some extent, to
provide additional means for stabilizing thﬂ
device and changing its direction of move-
ment. Iftheengine should fail to function or
the craft should | begin to descend for any rea-
son, the dia phriwm would act as a parachute
as the valves would. close under the pres-
sure of the air and in this event the craft could
be guided in its descent by the control seg-
ments, for by lowering certain of these seg-

ments, qpertureo would be formed for the es-

cape of air through certain parts of the body.
This will reduce the pressure of the air on
this part of the body so that the body will
tilt downwardly on the side wheré the pres-
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sure is reduced so that the craft can bc
bilized and O'Illded in 1ts downward movc-
ment.

A further ob]ect of the invention is to prn-

‘vide means for shifting the center of gravity
“of the device, which also acts as means for

stabilizing the device and changing its di-
rection of movement.

Thisi mvenulon also congists in certain other -
80

features of construction and in the combina-
tion and arrangement of the several parts, to
be hereinafter fully described, illustrated in
the’ accompanymﬂ drawings and specifical-
Iy pointed out in the appended claims.

In desceribing my invention, in detail, refer-
ence will be had to the accompanying ' draw-
ings wherein: like characters denote like or
correspondlng parts throughout. the several
views, and in Whlch —

Figure 1 is a face view ofa solid surface
used to explain the theory of the invention.

Figure 2 is an edge view of Figure 1.

I‘zgures 3,4 and 5 are dlacrrammatlc views

used to ex plaln the operatlon of the valves.
Figure 6 is a view showing the position *

of the wires or radial members when at rest.

Figure T is a view showing the wave for-
mation of the wires When the device isin
oper ation.

Figure 8 is a sectional view showmg the
complete dev1ce assocmted with a ﬁylno ma-
chine.

~Figure 9 is a plan view of Floure 8.

Tlcrure 10 is a dlaoramm%t!c view show—

’mtr the waveaction in the wires produced by

the reciprocatory movement of the center

‘member and also ghowrfm' how a section comi-
‘posed: of a number of the wires can be held

against movement
I‘lovre 11isa sectlon on lme 11—11 of

_Floure 10..

Figure 12 is a detail view showmo the
means for transmitting the movement of the

-crank shaft of the motor to-the rod which .
is connected with the 1nner member of the *

diaphragm,

Figure 13isa seetlon on hne 13——13 of Flg-
ure 12

Figure 14 is a detail secmonal view throutrh
a portlon of ‘the diaphragm, showing the
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valves in open position in full lines and in
closed position in dotted lines.

Figure 15 is a similar view but showing
double valves connected with the radial mem-
bers.

Figure 16 is a fragmentary perspective
view of T Figure 15.

Figure 17 is a plan view showing the dia-
phragm divided into three parts, with means
for vibrating the radial members of each
part.

Figure 18 is a detail view showing a modi-
fied form of means for reciprocating the rod
which is connected with the central member.

Figure 19 is a section on line 1919 of
Figure 18.

If T apply an oscillatory motion to a solid
surface such as that shown in Figs. 1 and
2 (front.and side view respectlvely) in a
direction normal to its plane, said metion
will be transmitted to the adjacent layers of
air which thus will move in unison with the
surface. :

If the surface instead of being solid
throughout its whole area, is provided with
as many valves as is possible to consiruct on
same, as shown in Figures 3, 4 and 5, the
valves will close when the surface moves in
one direction (down, as in Figure 5), and
will open when moving in the . opposite di-
rection (up, asin qure 4). This is caused
both by the inertia of the valves themselves
and by the reaction of the adjacent layers of
air which are being forced to move by the
motion of the surface.

The result of this action of the valves is
that the air will be pushed and will move
with the surface when the valves are closed,
while when the surface reverses its motion,

the valves will open and the air will pass

through them more or less freely and will
thus continue its motion in the direction in
which it ‘was pushed when the valves were
closed. In other words, an air current of
inore or-less variable speed will be produced,
the air receiving an impulse each time the
surface moves with the valves closed.. The
alternating motions which are imparted to
the air when the surface is a solid one, are
rectified by the valves and a unidirectional
air current results, wherefore, I call them
“rectifying Valves , and in general, any
means capftble of ruzcomphshm(r the same
results, “rectifying means”. 1f the frequency
of the oscﬂhtlons is Quﬁ‘icwntly high, the re-
sultant air current will have an almos,t con-
stant speed.

It will be obvious that to set the air in
motion and produee the above mentioned air
current, it is necessary to overcome the irertia
of the air, and consequently an intermittent
reaction upon the surface will result in a
direction opposite to that of the air current.
This is a result which would be obtained with
any other kind of air impeller, whatever its

,larﬂe and strong
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form, such as an ordinary propeller, centmf-
ugal blower, etc.

“If T malke the valved surface of sufficient
size and the frequency and amplitude of the
vibrations of sufficient magnitude, such a de-
vice could be utilized as a vertically rising
flying machine, provided, of course, that the
surface be placed in a horizontal position
(as in Figure 8) so that the air current be
directed downwards. Such a craft would be

a flying machine of the flapping wing type.

To construct a valved surface sufficiently
for flying purposes would
require a more or less heavy structure and it
will be apparent that to vibrate such a strue-
ture at more than a yery moderate frequency
would be almost impracticable; and it must
be taken into consideration that the fre-
quency and amplitude should be somewhat
high 1f it is desired to obtain a reaction of
sufficient magnitude for practical purposes.

In order te solve this difficulty, I have
devised a special diaphragm provided with
valves which can be made to vibrate without
vibrating the frame on which it iz meunted.

ts mode of operation is as follows:

If a wire 13 suspended between two points
(Figure 6) and one of its ends is given a
rapid to and fro motion in any direction nor-
mal to the wire (Figure 7), the motions will

be propagated along the wires in the form

of transverse waves 1n a well known manner
until they reach the other end of the wire
where they will be reflected backwards, form-
ing standing waves (as shown by the dotted
lines in Figure 7), and after reaching again
the starting end will be reflected anew and
so forth until the energy of the waves has
been dissipated. If the frequency of the

sibrations and consequently the lenﬂa,‘l of
the waves is properly related to the length
of the wire, a state of resonance can be crﬂated
by which the strength of the vibrations will
acquire a much hwher value.

If instead of a single wire, a set of radial
wires 1g arranged, as shown in Figure 9, all
of them fixed to & common center 5 and to a

common annular frame 8, and the center 5

1s given a vibratory motion in a direction nor-
mal to the plane formed by the whole set of
wires, the vibrations will be propag: ated
ra dey along the wires as in the case of the
single wire. The system will in fact consti-
tute a vibrating diaphmgm The speed of
propagation of the waves along the wires will
depend on the working tension of the wires
and-¢n their distributed mass. The working
tension of the wires depends on the slack
allowed to them when at rest, on the fre-
quency of the vibrations and on their ampli-
tude. Due to these facts, the resultant speed
of propagation is such that when the vibrat-
ing system is in rescnance with a given fre-
quency, it will be in resonance with any other
frequency, provided the slack of the wires
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when at rest and the amplitude of the vibra-
tions remain constant. R :

If the wires are placed sufficiently close
together, it is possible to build the valves 8
directly on them (covering totally or partial-
ly the area of the diaphragm) without any
additional frames nor any other kind of extra
weight. These valves should be of special

construction as shown in Figures 14, 15 and

16. The wires 1 are the radial wires which
constitute the vibrating diaphragm, and the
valves 8 are made of thin and light material,
such as rubberized fabric (preferably silk),

plain sill, thin metal or any other suitable

material, in the form of narrow strips placed
crosswise to the wires or in any other con-
venient form and fastened to the latter either
along the middle portion of the strips, as
shown in Figures 15 and 16, or along one of
their edges as shown in Figure 14, :

Tt is clear that such a vibrating diaphragm
provided with valves will be the equivalent
of the vibrating surface previously described
and shown in Figures 8, 4 and 5. It is true
that the surface is not made to vibrate all at
a time, but in a progressive manner as a
result of the wave motion imparted to the
radial wires or vibrating diaphragm-and thus
it cannot properly be considered as a flap-
ping wing, but as every portion of the dia-
phragm makes a complete vibration for every
passing wave, the results will be practically

‘the same, both in form and magnitude, viz :—

the production of a current of air and its
consequent reaction. :

Valves of the type shown in Figures 14, 15
and 16 are exceedingly light and will not add
any appreciable weight to the vibrating dia-
phragm. However, even if some extra mass
be added, provided the same to be properly
distributed, as i$ the case with the valves,
would not affect the general operation of the

device, since the whole set of wires is a vi-

brating system and the added distributed
mass would only affect the speed at which
the waves propagate along the wires or the
resultant working tension of said wires. In
fact the vibrating system should have suffi-
cient mass to be capable of transmitting the
necessary energy to the periphery ends of
the radial wires in the nearabouts of which
obviously most of the valves are located and

where consequently most of the energy is.

spent. But since the valves are so light, prac-
tically the whole mass will be represented by
the wires. . _
The diaphragm may be divided into seg-
ments separated from each other preferably
by a very small distance. Fach segment may

thus be considered as an independent unit,

but since all vibrate simultaneously, no sepa-
ration will result and the whole diaphragm
will function as a single unit during normal

operation. The purpose of this subdivision
5 of the diaphragm will be explained later.

centér 5.

3

Since the vibrating or wave energy of the
wires is being progressively spent through-
out their whole length by the reaction of the
air which is being set in motion, only a small
portion of the waves will reach to-and be
reflected at the periphery ends of the wires,
and for this reason it isnot essential that the
frequency of the vibrations be in resonance
with the system. s SR

The power source may be any ordinary avi-
ation motor (preferably a high speed type)
mounted in any suitable manner in the mid-
dle of the diaphragm or in any other con-
venient place. The frame on which the mo-

tor is mounted as well as the compartment

which must be provided for the pilot should
in turn be supported preferably on the an-.
nular frame. surrounding - the diaphragm.
The illustrations show the pilot, motor, ete.,
all houséd within the hull 2. S
.One of the numeérous forms that can be
given to a flying machine of this kind .and
various details of its construction are illus-
trated in Figures 8,9, 10, 11, 12, 13 and 14.
The engine 4 is mounted within the hull-2.
The crank shaft 9 is provided with a crank 7
which is connected with the diaphragm at
its center 5 by means of the lever 33 and the
connecting rod 6; 5 is the vibrating center
plate from which all the wires forming the
diaphragm radiate; the:radial wires 1 are
supported by the common center 5 and the
annular periphery frame 8. -As shown, these
wires are not stretched between the parts. 3
and 5, but have sufficient slack ‘to produce
waves when they are vibrated through the
vibrations of the part 5. The valves 8 are
constructed in concentric circles around the
‘The propeller 13 1s" coupled,
through clutch 25, directly to the engine 4.
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26 indicates a bearing’ supporting the shaft

27. 80 indicates a gasoline tank.
The engine 4 is mounted on the base 44.
This base is supported on the hull through

the means of springs 45 in. order to absorb -

any vibrations of the engine which otherwise
would be transmitted to the hull. -

49 and 49’ indicate the wires which actu-
ate the elevator and rudder respectively. The
wires (not-shown), which actuate the aile-
rons 21 run first within the hull in the rear
part of which they turn upwards alongside -
the supporting reds 10 and then run horizon-
tally either inside or alongside the tubular
frame 8 of the diaphragm.

‘The hull 2 is suspended by its two extreme
ends from the annular peripheral frame 3

tion and serve to support the machine on the
floor and  when landing. The protective
frames for the ailerons are indicated at 29.

Figure 12 shows a device for regulating
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of the diaphragm by means of rods 10 hinged
-at 11 and 12 by universal joints. 28indicates
Hfour skates capable of turning in any direc- **
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of the vibrations of the whole diaphragm.
This is .accomplished by shifting the mem-
ber 81 to the right or left of the figure by
means of rod 39 which is actuated by hand
lever 40, (Figure 8). Member 31 is provided
with a special universal bearing 82 which
permits ‘the transmission member 33 to oscil-
late in:any direction with the bearings 82 as
a fulcrum, allowing at the same time the
member 31 to be shifted from one side to the
other, thus changing the amplitude of move-
ment of the end 36. The numeral 38 indicates
a guide rail alorig which the member 81 slides
and 35 indicates spherical bearings at the end
of the crank 7 and connecting rod 6, respec-
tively.

Instead of the crank 7 to produce the vibra-
tions from the rotary motion of the engine,
it would be possible to produce them by a
rotating eccentric weight, as shown in Figure
18 in which 49* is the eccentric weight slid-
ably fixed on an extension 50 of the shaft
51." This extension isinturn slidable on shaft
51, which is coupled to the engine 4 by the
universal coupling 52. Both the weight 49
and the extension 50 are rigidly fixed in any
chosen position by means of screws 54 and 55
respectively. The resultant vibrations are
transmitted to the connecting rod 6 by means
of the spherical bearing 53 similar to the
spherical bearing 35 previously referred to.
Their strength and amplitude is regulated
by varying the relative position of either the
weight 49 or the extension 50. The advan-
tage of this system of producing the vibra-
tions is that the engine will be kept practi-
cally free from vibrating. The particular
form which has been illustrated has been
selected just for simplicity, but it will be
clear that there are many other forms which
may be utilized with the same results:

When the engine is running, the connecting
rod 6 will make a rapid uvp and down motion
which will be communicated to the center 5,
and hence to the radial wires 1 forming the
diaphragm where the vibrations will be
propagated in the form of waves. as described.

Cables 56 connect the hull with the member
3 s0 as to prevent the valve frame from fall-
ing over when the aeroplane is at rest upon
the ground. ' :

The propulsion in a horizontal direction
may be obtained by simply tilting the ma-
chine, wherefrom a horizontal component

3 will result that will propel the craft in the

desired direction. In other words; it will
glide its way forwardly, but without losing
altitude since its lifting force constantly com-
pensates for the downward component result-
ing from the gliding of the machine. Ob-
viously, the power should be increased when
moving horizontally since by tilting the ma-
chine, the vertical or lifting component is
somewhat reduced and must be compensated
by an increase in power. “Whenever it should

1,810,114

prove desirable, any other known propulsion
system may be utilized. - Fioure 8 shows the
device equipped with an ordinary propeller
13, coupled through clutch 25, directly to the
same engine that drivesthe vibrating system.
The clutch 25 is operated by hand lever 41

through rod 42.

The stability .of the machine may be se-
cured in several ways, four of which are de-
scribed below.

One of the most effective is by regulating
the strength of the vibrations (and' conse-
quently the magnitude of the air current pro-
duced) at different portions of the dia-
phragm. For instance, if the machine is
tilted to one side, the vibrations on the lower
side should be strengthened or those on the
raised side weakened, or both operations
might be performed simultaneously, any of

which would obviously bring the craft to an ¢

even keel.

‘This regulation of the strength of the vi-
brations in different portions of the dia-
phragm (which hereinafter will be called
“vibratory control”) can be accomplished in
several ways. One of the simplest is, per-
haps, to either partially or totally prevent
the wires radiating towards the raised side
of the craft from vibrating. This can easily
be done by attaching at some distance from
the center, one or more wires (which herein-
after will be called controlling wires) to each
portion of the diaphragm whose vibrations
it is desired to regulate, and connecting the
other ends of said wires to a common central
controel lever at a point scmewhat lower than
the diaphragm, as shown in Figures 8, 9 and
10, and in which 14 indicates the controlling
wires and 15 the ceniral control lever. Under
normal conditions, the controlling wires
should hang loose so that they would permit
the diaphragm to vibrate freely, but if it is
desired to diminish the intensity of the vibra-
tions of, say the left hand portions of the dia-
phragm, the control lever is pushed to the
right so as to tichten the left hand control-
ling wire (see Figure 10), thus preventing
the portion of the diaphragm to which said
wire is attached from vibrating freely, which
ohviously will decrease the strength of its
vibrations. If the lever is pushed with suf-
ficient force, the vibrations of the affected
portion of the diaphragm may be entirely
stopyped. '

In order to control the vibrations not
only of a single radial wire, but of a whole
section of wirés, there is provided a cross
bar 16 (Figure 9) corresponding to each
controlling wire which rigidly connects the
whole set of radial wires together, permit-
ting their free vibration as a whole, but not
to move independently of each other. The
controlling wires are directly conmected to
the cross bars themselves, thus making each
controlling wire to act on a whole set of ra-
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dial wires. There can be as many control-
ling-'wires'as desired, and all of them con-
nected to a common control lever. Of course,
not less than three should be provided if it
is desired to control the stability of the craft
in all directions. ‘ :

It is convenient to point out that in case
the diaphragm is vibrating at any of its res-
onance frequencies, the above described con-
trolling system will become much more sen-
sitive because when the controliing wire of a
certain portion of the diaphragm is tightened
it will make the strength of the vibrations to
decrease not merely by its direct forced ac-
tion, but also by throwing said portion of'the
diaphragm more or less out of resonance, dué
to the fact that the tension of the vibrating

wires, as well as their distributed mass are.

varied, and, as I have previously stated, the
speed of propagation of the waves along the
diaphragm radial -wires, and consequently

thelr resonance frequencies;is a function of-

their tension as well ‘as of their distributed
mass. There are many other arrangements

‘by which this vibratory control (either the

direct forced vibratory control or-the reso-

nance control) may be accomplished, but I.

will not describe them as they all work on
the same general lines of the one that has
been described. SRR

‘When the machine is moving in a horizon-
tal direction, it is possible to secure its sta-
bility and general control by the ordinary

means used in airplanes, viz:—an elevator:

plane 20 (Figure 8) or the like for the lon-

gitudinal stability, ailerons 21 or the like for-

the lateral stability;-and a rudder 22 for con-
trolling its direction. A stabilizer plane 23

and fin 24 are also provided. It is obvious,

of course,; that the method of regulating the

strength of the vibrations is equally effective:
whether the craft is stationary or in motion.:

‘Another method (which hereinafter will
be called “gravity control”) for stabilizing
the machine, is by shifting its center of
gravity to one side or the other according to
the inclination assumed by the machine or
which it is desired to give same. This meth-
od is of special importance when the engine

" fails and it is desired to make a vertical de-
scent, although it can be used advantageously

during a normal flight. A simple way of
accomplishing this gravity control is shown
in Figure 8. The hull 2 where the engine,
pilot compartment, etc., are located, is sus-

pended by its two extreme ends from the an-
nular peripheral frame of the diaphragm by

means of rods 10, hinged at 11 and 12 by uni-
versal joints. The operation of shifting the
center of gravity is performed by means of
the same control lever 15 previously referred
to. In pushing said lever to any side, the
pilot is-taking support upon the hull and
since the upper end of the lever is connected

% to the diaphragm wires through the con-

trolling wires 14, said u”ppér end of the lever

will thus have a fixed supporting point and.

-as a result the hull will swing in the oppo--
site direction of that in which the lever is-

pushed. Obviously, the center of gravity of
the whele system is also shifted in the same

direction and-the heavier side of the ma-.

chine will descend. It will be noticed that
the control lever 15 actuates simultaneously
the gravity control and the vibration control,

-as well as the elevator or the ailerons, only
that the vibration control as well as the ele--
vator or the ailerons begin .to be effective-

after-a comparatively small movement of the.
control lever and require but a.slight effort
on-the part of the pilot, while to produce a
stabilizing force of equal magnitude -with
the gravity control, the movement of the

lever must be continued still further by push-.

ing it with-a force which will depend on the
distance to which the center of gravity is
shifted, but since the three systems of control
can work simultaneously without interfer-
ing with each other, it is conyenient to actu-
ate them by means of the same lever.. - :
The rudder may be operated by means of

the hand steering wheel 17 fixed at any con--

venient height on the control lever 15, or by
means of the foot lever (not shown) fixed
crosswise near the lower end of the control:
lever, which control lever is fixed to the bot-
tom of the hull by means of the spherical’
bearing 19 which permits the control lever
to swing in any direction. - TS

In the case of the diaphragm being divided.-
into segments, it will be apparent that those

5.
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segments which are connected to the control

lever through the controlling wires or rods
(which hereinafter will be called controlling

‘segments) will be pulled down to a certain

extent and will thus be separated from those

105

which- are not connected to the control lever- :

(see Figure 10). This action will create
radial apertures between the controlling seg-:
ments and their neighbors which will: ob=
viously reduce the lifting force on that side:
of the diaphragm to a considerable extent,
in addition to the reduction produced by the
diminished strength of the vibrations. - -

If it is desired to have several controlling
segments near each other, they should not be
contiguous segments, if maximum effective-.
ness is sought. The maximum effect would.
be obtained when every other segment of the:
diaphragm is made a controlling segment, and

10

115

120

when their width is not large compared to the: .

distance to which they are pulled apart from
the intermediary segments, that is, in rela-

tioh -to the size of the resultant apertures. -

The machine shown in Figures 8 and 9 is pro-
vided with four: controlling segments 48.
This controlling action (which I call “aper-

ture control”) produced by creating aper-

tures in the diaphragm, is of special im-
portance when it is desired to make a descenit,

125
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particularly a vertical one, with the engine
stopped, whether because of failure or for
any other special reason, since it is very ef-
feetive and reliable and requires relatively

littla effort on the part of the pilot. Itis, of

course, equally effective when moving for-
ward, and in general, in all circumstances
whether the engine be working or not.
Instead of actuating the diaphragm from
a single central point or vibrating center, it
is pessible to actuate same simultaneously
from different points (Figure 17). This can
be accomplished either by transmitting the
power to the different vibrating centers from
one or more central engines, or, preferably,
by placing an engine at each vibrating center:

Fhis multiplicity of vibrating centers is

especially convenient for large flying ma-
chines as it will eliminate the necessity of very
heavy diaphragms eapable of transmitting
the greater power required at the necessarily
greater distances involved, and at the same
timre providing inereased safety if a plurality
of power sources is made use of. Figure 17
shows a diaphragm provided with three vi-
brating eenters 5”. 3 indicates the annular
framre of the diaphragm; 45, 46 and 47 indi-
cate wires or metal stripsto which the ends of
the vibrating wires radiating from centers 5
are fastened. It will be apparent that if the
power seurce of any of the vibrating centers
is mot working, the vibrations. of the wires
cérresponding to the other vibrating centers
will be communicated ‘to those of the non-
vibrating center, even if with a diminished
intensity.

Respecting the power required by a flying

machine of this kind, it wilk be noticed that.
there are only relatively small losses in the
- operation of the device. The main losses are
these resulting from the functioning of the.

valves themselves and arise while they are
moving upwards when they should oppose no:
resistance to the air current passing through
them, and, as is obvieus, this resistance can-
not be entirely eliminated. From actual ex-
periments made, I have roughly estimated
that it is possible to reduce said: resistance to
perhaps much less than 20% of the total use-
ful reaction. ’

The losses: arising from the. vibrating sys-
tem .are almost negligible if properly con-

structed. This is a result of the fact that.

every movement of the system takes place in

a gradual manner and: in an entirely natural
sequence, there never occurring -what we
might call forced movements: of any kind.
The air itself is accelerated in an equally

gradual way so that eddies are practically
eliminated: and: a. current: of air: of almost
constant speed is obtained.

Yhe load factor of the machine may be

varied within wise limits; but for the sake:

of safety, it is: very convenient, and entirely
within the practieal limits of the: invention,
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not to exceed the load factors used in ordi-
nary parachutes, as in this way the whole
machine may come down gently in the event
of engine failure or whenever it is desired to
descend vertically with the engine dead.
The general advantages of this kind of
flying machine, in addition to the main ad-
vantage of being capable to rise vertically,
may be summarized as follows:—simplicity
of construction and operation, great man-
euverability, light weight, great translational

ability since the main portion of the device

is practically flat which permits the machine
to attain high speeds, possibility of produc-
ing large lifting forces with relatively small
powers, and great safety in flight since it be-
comes a ready open parachute as soon as the
engine fails.

What I claim is:— '

1. In a fluid impeller, a body, meansto im-
part a vibratory motion to parts of the body,

means to transmit said vibrations to other

parts of the body in the form of waves, means
to communicate the motions of the body
to the surrounding fluid to produce a. unidi-
rectional current of fluid, means to regulate
the strength of the vibrations. on the whole
body, and means for reducing the vibratory
motions of certains parts: of the body.

2. In a fluid impeller, a body, means to
impart a vibratory motion: to. parts of the
body, means to communicate said motions to
the surrounding fluid te produee a unidirec-
tional eurrent of fluid, means for moving cer-
tain portions of the vibratery parts of the
body away from other of said parts.to form
apertures in the body, and to reduce the vi-
bratory motions of the portions which are
so moved.

3. In a flying machine, a body, inner and
outer supporting members, radially arranged
flexible members connecting the supporting
members together, valves carried by the flex-
ible members and means for vibrating one of
the supporting members to vibrate the flex-
ible members to open and close the valves.

- 4. In a flying machine, a body, inner and
outer supporting members, radiaily arranged
flexible members connecting the supporting
members together, valves:-carried by the flex-
ible: members, means for vibrating one of the
supporting members. to vibrate the flexible

“members, causing the valves to open and close

to produce a unidirectional current of air,
and: means for moving certain sets of the
flexible members away from the adjacent flex-
ible members to form apertures in the body
and . to.reduce the vibratory motions of the
sets of flexible: members: which are so-moved.

5. Imc a flying machine, a bedy, inner and
outer supporting members, radially arranged
flexible members connecting the supporting
members:together, valves carried by the flex-
ible: members, means for vibrating one'of the
supporting: members to- vibrate: the- flexible
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members, causing the valves to open and close
to produce a unidirectional current of air,
means for moving certain sets of the flexible
members away from the adjacent flexible
members to form avertures in the body and
to reduce the vibratory motions of the séts of
flexible members which are so moved, and
means for regulating the strength of the vi-
brations imparted to the supporting member.

6. In a flying machine, a body, inner and
outer supporting members, radially arranged
flexible members connecting the supporting
members together, valves carried by the flex-
ible members, means for vibrating one of the
supporting members to vibrate the flexible
members, causing the valves to open and
close to produce a unidirectional current of
air, means for moving certain sets of the
flexible members away from the adjacent
flexible members to form apertures in the
body and to reduce the vibratory motions of
the sets of flexible members which are so
moved, means for regulating the strength of
the vibrations imparted to the supporting

.. member, and means for changing the center

of: gravity of the body.

7. In aflying machine, a body
inner and outer members, radially arranged
flexible members connected with the support-
ing members, valves carried by the radial
members, means for vibrating the inner mem-
ber to produce waves in the radial members
causing the valves to open and close, to pro-

" duce a unidirectional current of air, some of

the radial members being arranged in sets to
form controlling segments, means for lower-
ing any desired controlling segment or seg-
ments to reduce the vibratory motions there-
of and to form apertures in the body, means
for movably connecting the body with the
fuselage of the flying machine and " means
for changing the center of gravity of the
body with respect to the fuselage.

8. In a flying machine, a body, means to
impart a vibratory motion to parts of the
body, means to transmit said vibrations to
other parts of the body in the form of waves,
means to communicate the motions of the
body to the surrounding fluid to produce a
unidirectional current of fluid, means for
moving certain portions of the vibratory
parts of the body away from other of said
parts to form apertures In the body and
to reduce the vibratory motions of the por-
tions which are so moved.

9. Tn a flying machine, a body, substan-
tially inelastic pliable members motnted on
said body, means for producing waves in said
pliable members and means for communicat-

ing the motions of the pliable members to the

surrounding air. ,

10. In a flying machine, a body, substan-
tially inelastic pliable members mounted on
said body, means for producing waves in
said pliable members and valve means car-

composed of

7

ried by the pliable members opened and
closed by the wave motions thereof to produce
a unidirectional current of air.

11. In a fluid impeller, a body, substan-
tially inelastic pliable members mounted on
said body, means to impart a vibratory mo-

tion to parts of said pliable members, means .

to transmit said vibrations to other parts of
the pliable members in the form of waves
and means to communicate the motions of the
pliable members to the surrounding fluid to
produce a unidirectional current of fluid.

12. In a fluid impeller, a body, pliable
members mounted on said body, means to
impart a vibratory motion to parts of the pli-
able members, means to transmit said vibra-
tions to other parts of the pliable members
in the form of waves, means to communicate
the motions of the pliable members to the
surrounding fluid to produce a unidirectional
current of fluid and means to regulate the
strength of the vibrations.

13. In a flying machine, a body, pliable
members mounted on said body, means to
impart a vibratory motion to parts of the
pliable members, means to transmit said vi-
brations to other parts of the pliable members
in the form of waves, means to communicate
the motions of the pliable members to the

surrounding air to produce a unidirectional

current of air and means for moving certain

portions of the vibratory parts of the pli-

able members away from other of said parts
to form apertures in the body. ,

14. In a fluid impeller, a body, substan-
tially inelastic pliable members mounted on
said body, valves carried by the pliable mem-
bers and means for vibrating parts of said
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pliable members to produce wave motions in

them to transmit the vibrations to other parts
of the pliable members, causing the valves to
open and close to produce a unidirectional
current of fluid. '
In testimony whereof I affix my signature.
RODRIGO M. SMYTH.
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