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This invention relates to safety apparatus for
airplanes and particularly to devices used for re-
tarding .the descending speed of an airplane
which may be out of control or partially dam-
aged.

The primary object of thls invention is to pro~
vide a simple device which might be built into
a. conventional airplane without materially dis-
turbing its existing balance, shape, performance
or method of operation.

Another object is to provide a device of the

type mentioned which may be made to operate
automatically in emergencies.

A further object is to construct such device as.

a separate unit, that may be standardized for
easy interchange or replacement.

A still further object is to utilize a pneumatic
form of quick and easy operation for a device of
this type.

These and other objects.and advantages of the
invention will become apparent from a reading
of the following specification and  claims,. to-

gether with the accompanying drawings in which -

like parts are referred to and indicated by like
reference characters and wherein:

Figure 1 is a plan view of a conventional single-
motored plane equipped with the instant safety
speed retarding device;

PFlgure 2 is a side elevation, partly in section,
of the plane shown -in the Figure 1, and taken
along the line and in the direction of the arrows
2—2 thereof;

Figure 3 is an enlarged cross-sectional view of
an airplane wing containing the device;

Figure 4 is a bottom view of the portion. of the
wing shown in the Figure 3 and taken along the
line and in the direction of the arrows 4—4
thereof;

Figure 5 is an enlarged vertical cross- sectional

view of the device in its open or emergency posi—
tion;

Figure 6 is an enlarged vertical cross- sectlonal
view of the device in its closed or normal posi-
tion; and

Figure 7 is an enlarged cross- -sectional view of
a- portion of the housing, splndle and air lock
used with the device.

This invention consists pmmarlly of three ele-
ments: the housing, the repeller and the pneu-
matic control apparatus. Each of these elements
will be described in detail hereinafter and in the
order. just set forth.

The housing unit cons1sts of a shallow chamber
21 and a deep chamber 22 concentric therewith
and opening thereinto. These chambers are built

10

2

into parts of the airplane in balanced positions’
similar to the ones shown in the Figure 1 of the
drawing.  Two devices may be mounted in the.
wings 12, one on each side, and two may be
mounted in the fuselage {{ fore and aft. The
bottoms of both the chambers are open and face
downward and may be made of fairly thin or
light sheet metal.

The shallow chamber 21 may be three to slx
feet in diameter and fifteen to thirty inches deep,

_depending upon the size and weight of the plane,
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The deep chamber 22 opens into the shallow
chamber 2{ and may be six to twelve inches in
diameter and two to six feet deep, depending
upon the size of the plane. Both of these cham-~
bers are mounted in suitable recesses, as shown.
The deep chamber 22 is divided horizontally into
two sections. The top section forms an air cylin-
der 23 and the lower section contains the bear-
ing 28 for the hereinafter described rotor spin-
dle 32,

The top end of the air cylinder 23 has a port or
orifice 20 for the entrance of air which affects the
hereinafter described piston 33. The bottom part
of the chamber is separated from the top part by
the ring 29 which closely encircles the spindle 32. .

Just below the ring 29 and on the outside of
the deep chamber 22 there is attached an air lock
24. This is simply a pneumatically operated pin

.or bolt 25 having a head or plston 26 that works

against a compression spring 21 in the small air
cylinder (1. The bolt 25 projects through the
opening 18 and normally engages the hole 34 in-
the spindle 32, as is shown in the Figure 6. -

The repeller element consists of a pin- wheel -
type rotor 31 mounted face downward as shown
and which is entirely contained by the shallow
chamber 2. 'The blades of the rotor open down- -
ward and when'in the normal or contained posi-~
tion, are not affected by air flowing past the bot-
tom surface of the wing.

The rotor 31 is rigidly mounted on the shaft -
or spindle 32 which is fairly substantial, slidable
and- capable of practically free rotation in the
bearing 28. The top end of the spindle 32 has
g disk or piston head 33 mounted thereon which-
closely fits the air cylinder 23. Below the piston .
head 33 and between it and the end of the spindle .
there is a constricted portion or neck 3% which *
engages the air-lock bolt 25 when the device is-:
open and in the position shown in the Figure 5. -

The air-control means consists of a supply or
a source of compressed air. This may be either
a tank of compressed air or a small, light weight
mechanical air compressor, of which there are
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several now commercially available. This air
source or supply is schematically indicated by the
reference character 41. Suitable conduits 43
conduct the compressed air from the source 41 to
each of the air cylinders 23 by way of the opening
20 therein. Each air lock 24 is connected to the
conduit 43 by a branch conduit 44 which opens
into the port 18, as is clearly shown in the Flgures
5and 6. e

The control valve 42 is in the pllot’s compart-
ment. This valve may be either a manually op-

erated valve or an automatic. device which func-::
tions during an emergency and which is com-~  free an L
- rotor, while in said projected position.

monly known as a “dead man’s control.”

The devices are mounted in the plane members:
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as shown in the Figures 1, 2, 3 and 4. Eachrotor
is in its normal or closed posltmn and the pistons
and spindles are up in the deep chamber as

shown in the Figure 6. -The air lock 24 engages
the spindle 32 in the manner heretofore men-
tioned and the rotor and spmdle, as well as all
the other  elements,
When in these positions, the plane is flown and
piloted in the regular manner and its perform-
ance is unaffected in any way. The chambers

21 and 22 gre built in the machine as part of the

bracing structure and no additional weight is
added thereto. The repeller member or rotor

is flush with the lines of the plane and the: open-.

Ing does not affect normal flight thereof.

In an emergency, the pilot opelates the valve
or the automatic valve cories into play, which-
ever one is on the plane. Compressed air is
1mmed1ately forced into the air lock 24 and acts
on the bolt side of the. small piston 25 and
against the tension of the spring 21.
ously, air forces the piston 33 downward and

moves the rotor outside of the flush line of the

plane body.

Either gravity or the force of the air in. the'

cylinder forces the piston down to its fully ex-
terided position, as shown in the Figure 5. The
airlock, because of the spring 27, engages. the top
end of the spindle adjacent to the neck 35 and
thus prevents the force of the outside air from
moving the repeller elements back 1nto their re-
spective chambers.

The pin-wheel type of rotor, having a large

air capacity, rotates freely ""This rotation, being

necessarily limited to some degree by the fnction’
of the hearing 28 and the disk 29, has a retarding’

or braking effect on the otherwxse normal descent

of the plane, the retarding ‘action being very’

similar to the retarding effect caused by the rota-
tion of helicopter or autogyro vanes.

It is obvious that two or more of these novel

devices may be mounted anywhere on the plane,

making due allowance for other necessary appa-

ratus such as engines and-gas tanks.

Having thus disclosed the invention in its pre-
ferred form, it should be understood that there
may be many other forms or modifications of
the invention which also should be considered as
coming. within the scope of the appended claims,
For example, it may be desired to use a hydraulie
control system instead of a pneumatic system;
or many bladed rotors other than the pin-wheel

type shown may also be used effectively in this

invention. However, no limitations of the in-
vention are intended except those 1mposed there-
on by the following claims.

I claim:

are fixed or stationary.

Simultane-
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1. In combination with an airplane having a
body including a wall provided with an outwardly
facing recess, a vertically extending cylinder
mounted within said body and communicating
with said recess, a piston slidably and rotatably
mounted in said cylinder, a rotor carried by said
piston and disposed for movement into and out
of said recess, and means for locking the piston
against.rotation when the piston-and thereby the
rotor is movéd to inoperative position within the
recess, and for locking the piston and thereby

- the rotor in projected position while permitting

free and independent rotation of the piston and

:.,;.2 The. combination as set forth in claim 1,
wherem there is means for simultaneously re-
lensing thé locking means when the rotor is dis-
posed:in its inoperative position within the recess
‘'of the body and for projecting the piston and
thereby the rotor to operative position.

3. In combination with an airplane having a
body. including a . wall provided with an out-
wardly facing recess, a rotor movable into and
out of said recess, and & single locking means for

-holdmg the rotor against movement when the-

latter is in ‘its inoperative position within said
recess and for holding the rotor in its operative-
position when the same is moved’ outwardly of
 the recess while permitting free and independent
rotation of the rotor in its last named position.

4. The combination as set forth in claim 3,
wherein the Iocking means is normally biased to
operative, position and Wherem there is pneu-
_matic means for moving the same to inoperative
position while simultaneously prOJectmg the rotor
outwardly of said recess,

5. In combmatmn with an airplane having a
body including a wall' provided with an out-
wardly facing recess, a rotor mounted for move-
~ment into and out of said recess to inoperative
and - operative * positions ‘respectively, locking:
means-for holding the rotor against rotation in
its inoperative position within the recess and for-
holding the rotor in its operative position beyond
the recess while permitting free and independent
rotation thereof; and pneumatic means for simul-
taneously releasmg the locking means when the
rotor. iIs in ifs inoperative position within the
reeess and for ‘projecting the latter to its opera-
Ttlve posmon outwardly of said recess.
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