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This invention relates to an aerial device, and 
particularly to an aerial device provided with a 
bladed rotor arranged for self-rotation or for au 
torotation, So that the device may be released 
in the air, for instance, from an airplane and 
Will descend to the ground at a retarded rate. 
Warious features of the invention are adapta 

ble to aerial devices of the general nature de 
Scribed above, modified for many different spe 
cific uses. In a preferred form, the device is 
arranged as a flare, of the type adapted for use 
in Warfare. In this form, the device is adapted 
to be carried by an airplane over territory 
which it is desired to illuminate, one object of 
the invention being to provide a fare of this 
general character which is reliable in operation 
and which has a low rate of descent, whereby to 
provide for illumination over a relatively pro 
longed period of time. 
Many features of the invention may also be uti 

lized to advantage as a pyrotechnic display de 
Vice. Still further it may be used for the Safe 
dropping of various articles, for instance, ai, a 
point where a cargo aircraft does not or cannot 
land. Many other adaptations will occur to those 
skilled in the art. 
In addition to objects and advantages already 

mentioned, the invention contemplates an aerial 
device of the character briefly described in Which 
the body portion and rotor rotate together as a 
unit, thereby simplifying the construction, par 
ticularly by virtue of elimination of rotor bear 
igS. 

Another object of the invention is the provision 
Of novel blade mounting means for the rotor 
blades including, in the preferred construction, a 
Common pivot for a pair of opposite rotor blades, 
Which pivot has its axis arranged oblique to the 
longitudinal axes of the blades in a sense such 
that when the blades Swing upwardly the pitch 
angle thereof decreases. In this way, when the 
device is released in the air, the initial descent 
Will cause the blades to swing upwardly and 
thereby reduce their pitch, preferably to an ap 
preciable negative value. This in turn aids in ini 
tiating rotation of the device until the centrifu 
gal force acting on the blades attains a value 
which will cause them to pivot downwardly and 
thereby increase their pitch. The oblique pivot 
axis. therefore, aids in initiating the self-rotation 
Or autorotation of the unit, and after the auto 
rotation is established, the device will descend 
at a low rate, as above mentioned. 
A further object of the invention is the provi 

Sion of pivot means arranged to provide for fold 
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2 
ing of the rotor blades, preferably to lie in posi 
tions close against the sides of the body of the 
device, and especially in the case of a device hav 
ing a vertically elongated body the pivoting of the 
blades adjacent upper edges of said body in Such 
manner that the folded blades hang downWardly 
in parallelism to the longitudinal axis of the 
device. 
When an oblique pivot is employed, the inven 

tion contemplates conjointly using additional piv 
ot, means preferably comprising a pivot for each 
blade arranged outboard of the oblique pivot, 
with the axes thereof perpendicular to the blade 
axes and lying in horizontal planes providing for 
folding of the blades to positions in which they 
lie against the sides of the body, whereby to 
facilitate compact stowage of the device. 
Beyond the foregoing it is contemplated that 

an enclosure or casing be provided for the entire 
device, of dimensions adapted to accommodate 
the device when the blades are in folded position. 
In this way the devices may readily be handled 
and stowed in an airplane without damage to the 
rotor blades. The casing desirably has an aper 
ture through which the unit may readily be dis 
charged just before or at the time it is launched. 
How the foregoing objects and advantages are 

obtained, together with others which will occur 
to those skilled in the art will be apparent from 
the following description referring to the accorn 
panying drawing in which 

Figure 1 is a longitudinal sectional view through 
the enclosing casing for an aerial device con 
structed in accordance with this invention, the 
section through the casing being taken as indi 
cated by the line - on Figure 2 and the device 
itself being shown in elevation; 

Figure 2 is a view taken as indicated by the 
line 2-2 on Figure 1, showing the casing in trans 
verse section and illustrating the top end of the 
device in plan, this view still further illustrating, 
in dotted lines, the positions of the rotor blades 
in normal operation; 

Figure 3 is an elevational view of the upper 
end of the body portion, with the rotor blades 
mounted thereon, this view illustrating the blades 
in position swung upWardly on a mounting pivot; 
and 
Figure 4 is a view similar to Figure 3 but taken 

in a plane at right angles to the showing of 
Figure 3. 
In considering the drawings, it is herein a S 

sumed that the embodiment shown comprises an 
aerial flare. The flare or flare material itself 
may suitably be contained in a body shell 5. A 
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rotor support 6 is secured to the upper end of the 
body portion. This rotor support carries upstand 
ing apertured lugs T serving to mount the pivot 
pin 8 on which the blade mounting forks 9-9 are 
Carried. . 
The rotor may incorporate any desired num 

ber of blades, but a pair of two oppositely dis 
posed blades is preferred for most purposes, the 
blades of such a pair being illustrated at 0-0. 
Each blade is connected with its mounting fork 
9 by means of a pivot i, these pivots if compris 

10 

ing the folding pivots for the blades which are 
arranged so that the blades may be brought to 
positions adjacent the sides of the body 5 (see 
Figure 1), thereby enabling enclosure of the 
entire device in a relatively small casing 2 which 
may conveniently comprise a cylindrical member 
open at one end, but provided with a release pin 
2a. 
The following features of structure and opera 

tion should be noted. 
When the device is launched or released, for 

instance, from an airplane, all that is required is 
that the casing be held or mounted so that the 
unit may fall out through the open end of the 
casing upon release of pin f2a. In the initial 
portion of the descent, the air flow on the blades 

Will cause them to SWing OutWardly and up 
wardly from their folded position to positions 
such as indicated in Figures 3 and 4 in which, it 
will be noted, the blade mounting forks 9 have 
swung upwardly about the axis of pivot 8. Atten 
tion is now called to the fact that pivot 8 is ar 
ranged with its axis oblique to the longitudinal 
axes of the blades in a direction. Such that the 
pivot axis makes an acute angle with the longi 
tudinal axis of each blade at the outboard side 
of the pivot axis and at the leading side of the 
blade axis. With respect to this obliquity note 
the showing in Figure 2 in which the direction 
of rotation is indicated by the arrow R. - 
In consequence of the obliquity of the pivot axis 

as just described, when the blades swing upwardly 
in the initial descent of the device, to the position 
shown in Figures 3 and 4, the pitch angle of 
the -blades is considerably diminished, the set 
ting of the blades preferably being such that in 
this position the pitch angle is appreciably nega 
tive. This reduced pitch angle aids in initiating 
rotation of the rotor (and of the body portion 
thereWith), and as rotational speed increases, 
the centrifugal force causes the blades to swing 
downwardly on the oblique pivot to positions 
which define a very shallow cone. The setting 
of the blades on their mounting forks, and the 
obliquity of the pivot axis 8, in the preferred 
construction, is arranged so that when the blades 
Occupy positions close to the horizontal the aero 
dynamic angle of attackis in the range of autoro 
tation, for instance, about 4 or 5 degrees above 
the no-lift setting calculated with reference to a 
plane perpendicular to the axis of rotation. The 
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4. 
pitch angle selected will depend somewhat on 
the use for which the device is arranged, since 
different rates of descent may be provided by 
adopting different pitch angles. When employ 
ing a positive autorotational pitch setting the 
rate of descent of the device may be made to be 
exceptionally low, which is of advantage for 
many purposes, as will be understood. 
From the foregoing it will be seen that an 

extremely simple device is provided which may 
readily be modified or used in conjunction. With 
other features and thereby serve many different 
purposes. In the case of a flare an automatic 
timing device may be employed to ignite the flare 
at the desired elevation. 

In connection. With the folding of the blades, 
note that it is of advantage that the folding 
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pivots are perpendicular to the blade axes, 
since if the folding pivots were oblique the blades, 
When folded, would not parallel the major axis of 
the body but would extend toward opposite sides 
thereof at corresponding oblique angles. 

claim: 
1. An aerial device adapted to be launched from 

an aircraft comprising an elongated body por 
tion and a bladed sustaining rotor adapted to 
rotate thereWith, and pivot means connecting the 
rotor with the body portion, providing for upward 
blade Swinging movement to a position approach 
ing parallelism. With the rotational axis on a pivot 
axis obliquely inclined to the longitudinal blade 
axis in a sense to reduce the blade pitch in the 
upper range of SWinging movement, and said 
pivot means further providing for downward 
blade folding movement to a position of sub 
Stantial parallelism with the rotational axis, on 
a Second pivot axis perpendicular to the longi 
tudinal blade axis displaced from the rotational 
axis So as to fall beyond the edge of the body 
portion when the blades are perpendicular to the 
rotational axis. 

2. A construction in accordance with claim 
in which the rotor incorporates a pair of blades 
and in which the pivot means includes an oblique 
pivot axis common to said pair of blades and a 
Separate folding pivot axis for each blade. 

JULIAN P. PERRY. 
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