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My invention relates to improvements in para-
chutes and parachute steering devices, and it
consists in the combinations, constructions, and
arrangements hereinafter described and claimed.

Wearers of parachutes have in the past suffered .

grievous injury through their inability sufficiently
to control the descent of their vehicles and to
select suitable landing-places, to say nothing of
those who may have lost their lives through
delaying to quit their aircraft until they might
be more certain of landing upon favorable terrain.
It is therefore evident that a dirigible parachute
is a necessity as well as a convenience.

It is a well known fact that the venting of a
substantially horizontal column of air from the
canopy of a parachute will have a. propulsive
effect thereon, but previous designers of these
vehicles would appear to have overlooked the
" principle by which such-a ‘column of air may
be employed to effectively control the direction
of travel, this principle being that such a column
of air must be so vented as to be tangent to a
circle circumscribing the vertical axis of the
parachute, in order to exert upon the parachute
that prompt, positive, and effective revolutionary
force necessary for efficient steering, it following
as a matter of course that the gréater the diam-
eter of the circle to which said - column of air is
tangent the more effective the means of steering.

Since such a column of air may best be se-
cured by allowing it to escape alongside an ap-
proximately straight side of the parachute, it
follows that the most efficient form of parachute
for this purpose is rectangular. - However, this
form is less efficient in respect to economy, pack-
ing, launching, et cetera, and a workable com-
promise may be obtained through the use of a
canopy which approaches in shape a circle or

regular polygen, the perimeter of which has been’

made to include one or more sides of sufficient
length and straightness and so rigged that it or
they will form the desired column or columns of
air and will allow such column or columns of air
to be vented tangent to a circle circumscribing
the vertical axis of the parachute. By forming
two such columns of air, venting one of them in
a clockwise direction and the other in a counter-
clockwise direction, and by providing means
whereby either such column, or both, may be
vented or shut off at will, a parachute is developed
which may be steered to right or to left, or may
be allowed to prepel itself directly forward, or
may be allowed to descend without any self-
propulsion, at the pleasure of the passenger. In
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other words, such a parachute has almost com-
plete maneuverability.

The object of my invention, therefore, is to
provide a parachute, the direction of descent of
which shall have a horizontal component, such g
horizontal component being controllable at will by
the parachutist.

A form of my invention is illustrated in the
accompanying drawing forming part of this ap-
plication, in which 10

Figure 1 is an elevational view of the left side
of the canopy in operation;

Figure 2 is an elevational view of the rear of
of the canopy in operation;

Figure 3 is a plan view of the parachute canopy 15
extended on a flat plane, this figure being ap-
proximately two-thirds the scale of Figures 1
and 2;

PFigure 4 is an enlarged detail view showing
one point of intersection of diametrical and cir-
cumscribing lengths of reinforcing material and
the manner of attachment of one of the suspen-
sion lines thereto;

PFigure 5 is an enlarged detail view of the edge
of the canopy, showing manner of attachment of
elastic shock absorbers;

Figure 6 is a somewhat enlarged view of the
lower ends of suspension lines and steering lines,
together with the means whereby said steering
lines are manipulated by the parachutist.

Dotted lines in Figures 1 and 2 indicate con-

"

0

25

. cealed lines or surfaces; shaded area in Figure 2

indicates mouths of vents; checkered area in
Figure 4 indicates elastic material. Points are
indicated by letters, individual parts by numerals. 33

Referring more particularly to Figures 1, 2,
and 3, it will be seen that the parachute’s canopy
is in shape almost a regular polygon, the de-
partures from regularity consisting in two wing-
like extensions, CEF and LJI, upon opposite sides
of the canopy, so contrived as to have the long
sides CE and LJ approximately perpendicular to
a diameter of the polygon, and the short sides
EF and JI approximately perpendicular to the
long sides CE and LJ; these two extensions, to-
gether with the rigging appertaining thereto,
form the vents which are the basal character-
istic of this parachute.

Traversing the canopy diametrically, and di-
viding it into a number of approximately equi-
angular segments, are several lengths of tape
or cord or other reinforcing material, attached
to the canopy by any convenient means, desig-
nated herein by the letters QH, RI, AJ, et cetera,
and also by the numeral 3, so placed as to inter-
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sect each point upon the perimeter of the canopy
where said perimeter changes direction; this
perimeter is further reinforced by a circumscrib-
ing length of reinforcing material EJQE upon
its upper surface and attached thereto by any
convenient means. At a convenient distance
from the perimeter, and also upon the upper
surface of the canopy, is attached by any con-

venient means a second circumscribing length of.

reinforcing material, XYZ, also designated by
the numeral 4, intersecting the lengths of dia-
metrical reinforcing material § at points equi-
distant from the center of the canopy, and di-
viding the whole canopy into two areas, the inner
of which is designated by the numeral {, and
the outer by the numeral 2.

. The circumscribing line XYZ is the line of
primary suspension; that is, it is the line along
which the primary suspension lines 5 are at-
tached to the canopy. The perimetric line EJQE
is the line of secondary suspension; that is, it is
the line along which the secondary suspension
lines 6 are attached to the canopy. These second-
ary suspension lines are in reality prolongations
or extensions of the diametrical reinforcing lines
3, each such prolongation or extension being of
convenient length and attached at its lower ex-
tremity to one or more of the primary suspen-
sion lines at a convenient point, U. The points E
and J have a different class of secondary sus-
pension lines attached thereto; these lines, desig-
nated by the numeral 7 and known as steering
lines, extend downward from the points E and J
to points where they may be manipulated by the
parachutist, in a manner more particularly de-
scribed hereinafter. The secondary suspension
lines attached to the canopy at the points D and
K, which lie upon the long, air-column-forming
sides CE and LJ of the canopy, are of such length
and attached to the primary suspension lines at
suitable points V in such manner as will aid most
effectively in the formation of the desired col-
umns of air. .

From the three paragraphs next preceding, it
will be apparent that the canopy, together with
the primary and secondary suspension lines,
forms in effect two concentric parachutes, the

outer of which is attached to, and aids in the-

support of, the inner., However, it is not to be
understood that this is a form of construction
necessary to this type of parachute, petitioner
having demonstrated by actual test that para-
chutes having the same or similar outlines, but
having suspension lines attsched only at the pe-
rimeter, may be steered by the application of the
same physical principles and method of manipu-
lation.

In Figure 4, it will be seen that,-at the point
of intersection of the lengths of reinforcing ma-
terial 3 and 4, the canopy is provided with an
opening 8, of sufficient size for the passage there-
through of the suspension line 5, which by a four-

. way cross or other suitable means is attached to
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both lengths of reinforcing material in such
manner as to join them together and at the same
time employ both lengths in the suspension of
the load. : )

In Figure 5, it will be seen that a length of
elastic material 9 is attached at the points
marked T to the perimeter of the canopy along
the line RQ; this elastic material is normally
of shorter length than is the side RQ, thus con-
tracting said side and allowing it to respond

‘elastically to the shock of opening, as well as

restraining the central portion of sajd side from

3,117,319

flaring outward and spilling a portion of the air
which it is desired should be utilized in the for-
mation of the propulsive columns of air herein-
above mentioned and described.

In Figure 6, the lower extremities of the sus-
pension lines 5 are shown attached to the rings
{8, which in turn are shown attached to the riser
straps {4, supporting the parachutist. Encircling
the riser straps are the sliding members 12, of
such size and shape that they may move freely
up and down upon said riser straps without be-
ing able to pass above the rings, {0. These slid-
ing members are provided with eyes or other
suitable means, {3, for attaching the steering
lines 7, and the loops 4 adapted for manual
grasping by the parachutist. The steering lines
are of such length that, when the canopy is dis-
tended and the sliding members are at the upper-
most limit of permitted travel upon the riser
straps, the winglike extensions CEF and LJI of

the canopy shall form substantially straight .

arched vents, while the drawing downward by
the parachutist of the lines 7, either directly or
by means of the loops 1§, will result in pulling in-
ward and downward the corners E and J, tempo-
rarily closing the vents.

From the above deseription, it will be seen that

in its normal attitude when distended the canopy:

has both the right and left vents open, these
vents operating to maintain a balanced propul-
sive effect upon the parachute, propelling it di-
rectly forward as it descends; that when the
right steering line is drawn downward the right
vent will be closed, and the column of air escap-
ing horizontally from the open left vent, &xert-
ing a clockwise impulsion to the parachute, will
cause it to turn to the right; that when the left
steering line alone is drawn downward the proc-
ess Is reversed and the parachute causzsd to turn
to the left; that when both lines are drawn down-
ward all self-propulsive effect is eliminated and
the parachute descends influenced only by gravi-
tation and any air-currents which it may en-
counter. It will also be noted that the cushion
of air sustaining the canopy during descent tends
continually to maintain the vents open and op-
erative, and that it is only necessary for the
parachutist to release his grasp upon the steer-
ing lines or manipulating loops in order that the
vents may regain their normal shape and func-
tion.

It will also be apparent that parachutes em-
bodying the same principles but varying slightly
in construction can be made to serve various pur-
poses. For instance, a parachute having no nor-
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mal self-propulsive effect but which can be ro- -

tated when/desired may be obtained by securing
the steering lines to the lower ends of the risers
in such manner that one line may be disengaged
therefrom and the vent to which it is connected
allowed to function temporarily. Another type
of parachute may be obtained by so constructing
it that both vents operate in the same direction;
i. e., both clockwise, or the reverse. This type
would rotate with considerable velocity, and
would be useful for exhlbltion-]umplng, pyro-
technic displays, et cetera.
I claim:

1. A parachute having a canopy and suspension '

means, sald canopy being of flexible material and

cof any convenient shape, and having above the
plane of its lowest periphery venting means so

contrived and arranged that there may be vented
therefrom a more-or-less horizontal column of
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alr, such'column of air being not perpendicular 75
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to the vertical axis of the parachute but tangent
instead to a circle circumscribed about the ver-
tcial axis of the canopy, such venting means hav-
ing closing means connected therewith capable
of operation by the person suspended from the
canopy, and such venting means being capable
of imparting horizontal rotation to the para-
chute. .

2. A parachute having a canopy and suspen-
sion means, said canopy -being of flexible mate-
rial and of any convenient shape, and having
above the plane of its lowest periphery venting
means 50 contrived and arranged that there may
be vented therefrom two more-or-less horizontal
columns of air, such columns of air being not
perpendicular to the vertical axis of the para-
chute but each tangent instead to a circle cir-
cumscribed about the vertical axis of the canopy,
one of such columns of air being vented in a
direction clockwise with respect to such tangent
circle, and the second column being vented in a
direction counter-clockwise with respect to such
tangent circle, such venting means having con-
nected therewith means for closing said venting
means, such closing means being so contrived and
arranged as to be capable of operation by the
person suspended from the canopy, and either of
stuch venting means being capable of imparting
horizontal rotation to the parachute.

3. A parachute having 2 canopy of fiexible ma-
terial, said canopy having permanently attached
thereto at suitable points upon its inner surface
elastic means capable of contracting the canopy
when it is not inflated, to the end that the canopy
may offer a certain amount of elastic resistance
to inflation, and the shock ugually incident to
such inflation be thereby reduced.

4. A parachute having a canopy of flexible ma-
terial, sald canopy having permanently attached
thereto at suitable points upon or near its outer
edge elastic means capable of contracting that
portion of its periphery to which such elastic
means are attached, to the end. that such outer
portion of the periphery may undergo a Iimited
expansion under shock, but under substantially
normal operating conditions shall maintain a
circumference approximating the circumference

of a portion of the periphery less distant from.

the center of the canopy, thus tending to pre-
vent the escape of air from the canopy across
the edge of that portion of the canopy’s periphery
so constricted. :
5. A parachute having a canopy of flexible
material, means for reinforcing said canopy, and
means for suspending a load from said canopy,
said reinforcing means consisting of lengths of
suitable material attached to the canopy by any
convenient means, a number of such lengths of
reinforcing material diametrically crossing said
canopy atb suitable intervals and another such
length of reinforcing material circumscribing a
portion of said canopy less distant from the can-
opy’s center than its perimeter and intersect-
ing said diametrically crossing lengths of rein-
forcing material at a plurality -of points; said
suspending means consisting primarily in a num-
ber of lengths of suitable material, each such
length being connected at one end by suitable
means to the load, from the point of which con-
nection it ascends more or less directly to the
canopy, through which it passes by means of a
suitable opening at the point of infersection of

oone of sald diametrically crossing lengths of re-

3

inforcing material with said circumscribing

‘length of reinforcing material, said length of sus-

pending material being attached to and holding
together by convenient means said diametrically
crossing and circumscribing lengths of rein-
forcing material; said suspending means con-
sisting secondarily in prolongations of each end
of the above described diametrically crossing
lengths of reinforcing material, such prolonga-
tions being of suitable length and their extremi-
ties attached by suitable means to the primary
suspending means above described at such points
and in such manner as will maintain that por-
tion of the canopy exterior to said circumscribing
length of reinforcing material in the form of an
arch capable of entrapping air and resisting
descent. :

6. A parachute having a canopy of flexible ma-
terial, means for suspending a person from said
canopy, and means for venting from beneath a
portion of the perimeter of said canopy a more-
or-less horizontal column of air in a direction
tangent to a circle circumscribed about the ver-
tical axis of the canopy, said venting means be-
ing clesable by drawing downward such portion
of the perimeter of said canopy, and means
whereby ' such portion of the perimeter of said
canopy may be drawn downward by the person
suspended from the canopy.

7. A parachute having a canopy of flexible
material, means for suspending & person from
said canopy, and means for venting from beneath

- portions of the perimeter of said canopy two

more-or-less horizontal columns of air, each such
column of air being vented in a diirection tangent
to a circle circumscribed about the vertical axis
of said canopy, and means whereby either such
portion of the perimeter of said canopy may be
drawn downward by the person suspended from
the canopy.

8. A parachute having a canopy of flexible ma-
terial, means for suspending a person from said
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canopy, means for venting two more-or-less hotle. - ..

zontal columns of air from said canopy, said vent-
ing means being closable by drawing downward
portions of the perimeter of said canopy, and
means whereby such portions of the perimeter
of said canopy may be drawn downward by the
person suspended from the canopy; said suspend-
ing means consisting in part of suspension lines
attached at their upper ends by convenient
means to the canopy and at their lower ends by
means of metal rings to riser straps sustaining
the person suspended; said means for drawing
downward such portions of the perimeter of the
canopy consisting in lengths of suitable mea-
terial fastened at their upper ends to suitable
points upon those portions of the perimeter of
the canopy which it is desired to draw downward,
and attached at their lower ends by means of
suitable devices to said riser straps in such man-
ner that such devices may travel up and down
upon said straps without being able to pass above
said metal rings, said attaching devices being
supplied with suitable means for attaching there-
to the lower ends of the lengths of material used
for drawing downward the said portions of the
perimeter of said canopy, and said attaching de-
vices being also supplied with means adapted for
manual grasping by the person suspended from
the canopy.
’ RICHARD H. HART.
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