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ABSTRACT: A glide-type of pa:ra ute canopy is provided
with an airflow deflecting ﬂap havmg/an edge vertically dis-
placeable intermediate the f10s¢ ‘and trailing edge of the
canopy to compensate for shif 't of the center of pressure tend-
ing to produce dlvergenk stall’ when forward glide speed is
being reduced by variation in/the inflated shape of the canopy.



PATENTED JuN29 187 3,589,654

Fig.l %2

~ Stephen L . Snyder

INIVENTOR.

42\ \/ \/ '
/ 7y MW/&‘"—
42\3\ / gm B fuutis.,




3,589,654

GLIDE CONTROL SYSTEM FOR CONTROLLED
DESCENT PARACHUTE
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Thus, in order to control descent, the forward glide speed of
the parachute may be varied by varying the cross-sectional
shape of the inflated canopy. As a result of downward and for-
ward glide movement of the parachute, the airflow through

This invention relates to controlled descent types of 5 the parachute canopy and the deflection of air therefrom ex-

parachutes and more particularly to a glide control compen-
sating device for such parachutes.

Controlled descent types of parachutes having an inflated
canopy shape designed to produce forward movement during
descent, are well known. In this type of parachute, the inflated
canopy shape may be varied through the load lines in order to
regulate the forward glide speed during descent, this capabili-
ty of the parachute being of significant advantage. However, a
serious problem arises when attempting to reduce the forward
glide speed of such parachutes which creates an extremely
dangerous situation particularly at relatively low altitudes.
During forward glide, any attempt to reduce the forward glide
speed may produce a shift and change in the forces acting on
the inflated canopy that results in an unstable condition
because of an increasing pitching moment causing the
parachute canopy to suddenly stall to one side of the load. The
sudden removal of the canopy lift force from the descending
load resulting from the foregoing situation, is extremely dan-
gerous where the elevation of the load is insufficient to permit
complete recovery and reinflation of the parachute canopy
within sufficient time to decelerate the falling load.

In accordance with the present invention, the foregoing
condition which sometimes occurs when attempting to reduce
forward glide speed, referred to as divergent stall, is precluded
by an airflow deflecting means within the canopy capable of
being adjusted through control lines extending to the load.
The airflow deflecting means is thus adjusted to a position
overcoming the tendency for the center of pressure to shift in

vention, the airflow deflecting means is in the form of a flexi-~

ble panel the side edges of which are sewn to the canopy dlong
its side edges and to the keel line so as to ordinarily assume| tﬁ )
same inflated transverse shape of the canopy. A rear cdg%of/
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erts a resultant lift force on the canopy extending-through a
theoretical center of pressure 28 as dlagrammai;caﬂy illus-
trated in FIG. 2. Ideally, the spacing of the cenfe
28 from the load 26 and the angle of the resuf
such as to maintain the canopy in a vertlcally stable position
relative to the load 26 during descent and fbml/ard glide move-
ment. However, when the cross-sectional shape of the inflated
canopy is varied in an attempt to réduce the forward glide
speed, a change in the angle of attack and)a shift in the center
of pressure 28 occurs which das rbs the stable condition
characterized by an increasing, pbsuive pitching moment on
the canopy relative to the load 26 causing the canopy to ex-
hibit dangerous stall chatac.tensﬁcs This condition is referred
to as divergent stall and res ults in a sudden although tempora-
ry removal of lift forcefro*n* he load, until the load free falls
to a position below the cxinopy causing it to reinflate and
recover its lift cdpdbﬂlty It will be appreciated that such a
divergent stall ccfnqnlon is extremely dangerous at low al-
titudes in view ot\‘th/e/a{;celeratlon of the load and the time it
takes for the pa(dckute to recover and decelerate the load be-
fore it reachés grotnd.

In acco(danck/wnh one embodiment of the invention as il-
lustrated ntthe drawings, cach lobe 14 of the canopy enclos-
ing anairflow channel is provided with an airflow deflecting
ﬂap/panéliﬁo extending completely across the cross-sectional
air ﬂo%a?ea of the channel at its forward leading edge 38. The
panel Mextends transversely along a portion of the canopy

A Iobe 14 between a side edge 16 and the keel line 18 with one
such a direction as to cause mstablhty In one form of the in- 35 of the side edges of the panel being sewn to the canopy side

the air deflecting panel is vertically displaceable by an adjusm- 40

ble amount in order to control the amount of air défleéted
during forward glide movement of the canopy. It w: of course
be appreciated that air deflecting means other thhn “aflexible
panel may be utilized for accomplishing the same)dr similar
purposes and various adjusting controls couid sobe utilized.

These together with other objects and advantziges which will
become subsequently apparent reside ins he/ details of con-
struction and operation as more fullyherginafter described
and claimed, reference being had'to. the accompanying
drawings forming a part hereof, wheret‘ Vlike numerals refer to
like parts throughout and in which =

FIG. 1 is.a perspective view ofajtypical parachute within
which the present invention 181 3% ed.

FIG. 2 is a side sectxonal vié through the parachute illus-
trated in FIG. 1. o

FIG. 3 is an enlarged p\mal sectional view taken substan-
tially through a plane mdicated by section line 3-3 in FIG. 2.

Referring now to rawings in detail, FIG. 1 illustrates a
parachute genergﬂy noted by reference numeral 10 which is
exemplary of the type of parachute with which the present in-
ion i ke?:l This type of parachute includes for ex-
ample a flexible canopy generally referred to by reference nu-
meral 12 having an inflated shape which cross-sectionally
forms a pair of lobes 14 between laterally spaced side edges 16
and a keel line 18 which extend forwardly from a rear trailing
edge 20 toward a tapered nose portion 22. The inflated shape
of the canopy 12 is controlled by the relative lengths of the
load lines 24 interconnecting the load 26 with the side edges
16 and the keel line 18. It will of course be appreciated, that
the present invention is also applicable to other canopy shapes
having a different number of lobes for example or a continu-
ous surface type.

One of the well-known attributes of the described type of
parachute, is its forward glide movement during descent.
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dgc 16 as shown by the stitching 32, the other side edge of
the panel being sewn to the keel line 18 as shown by stitching
34. The air deflecting panel is provided with a rear, vertically
displaceable control edge 36 which may be disposed substan-
tially parallel to the trailing edge 20 of the canopy and for-
wardly spaced therefrom. The panel 30 may extend forwardly
from its rear control edge 36 by any desired amount to meet
different requirements and even as far as the nose portion 22,
By way of example only, the pancl 30 as more clearly seen in
FIG. 2 is shown to terminate at the forward leading edge 38
which is sewn to the canopy as indicated by stitching 40.

The dimension of the flexible air deflecting panel 30 is such
that it normally assumes substantially the inflated cross-sec-
tional shape of the canopy itself as shown in FIGS. 2 and 3 by
solid line. The rear edge 36 is however vertically displaced
downwardly by means of the control lines 42 connected
thereto at spaced locations as shown by solid line in FIGS. 2
and 3, to an adjusted position as shown by dotted lines. The
control lines extend to the load from which the rear control
edge 36 of the panel is displaced to an adjusted position regu-
lating internal aerodynamic conditions so as to obviate any
possible divergent stall condition developing during regulated
forward glide of the parachute. Also, the rear edges 36 of the
panels associated with the two lobes of the canopy may be dis-
placed by differential amounts to give the parachute a turning
capability.

Initial downward displacement of the rear control edge 36
of the panel 30, may temporarily increase lift but as the deflec-
tion angle and drag increases, a change in the attack angle of
airflow through the canopy occurs to prevent any undesirable
change in center of pressure location that gives rise to the
divergent stall condition aforementioned, the downwardly

- deflected flaps 30 act to reestablish the stability of the center
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of pressure position. In the embodiment of the invention illus-
trated, it has been found that an optimum location for the rear
control edge 36 is a distance from the nose portion 22 which is
approximately equal to 60 percent of the keel length (L) as
depicted in FIG. 2. Further, as an auxiliary feature, the canopy
may be provxded with vent slots 44 and 46 located rearwardly
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and forwardly of but now over the panel 30 as more clearly glide speed, said airflow deflecting means being spaced from
seen in FIG. 2, Thus, the control panel 30 underlies a relative- the trailing edge within each of the lobes of the canopy.
ly imperforate portion of the canopy and does not therefore 4. The combination of claim 3, wherein said airflow deflect-
disturb aerodynamic flow over the top surface of the canopy. ing means includes a flexible panel secured to the canopy
Only airflow under the canopy is affected. One of the edges of 5 within each of the lobes along a side edge and to the keel line,
cach vent slot is capable of being downwardly displaced in said panels having displaceable rear edges to which the con-
order to vary the amount of excess air conducted upwardly trol lines are connected for differential displacement to effect
and forwardly of the canopy during control of glide descent. turning of the canopy.
As also shown in FIG. 2, there is an initial spacing of the rear 5. The combination of claim 4, wher aid pancl further
contro! cdge 36 from'the canopy in order to facilitate its 10 includes aforward edge secured to the car .
downward displacement to an adjusted position, the initial 6. The combination of claim 5, whefem said rear edge of the
spacing however being insufficient to affect forward glide. panel is spacud from the nose portion: ‘of the canopy approxi-
Thus, whenever the cross-sectional shape of the inflated mately six-tenths of the prcdeterm”m dcdistance along the keel
canopy is varied through the load lines in order to reduce for- line.
ward glide speed, the rear control edge 36 of the air deflecting 15 7. The combination of clairt 6 wherein the canopy is pro-
panel 30 is correspondingly displaced downwardly to an ad- vided with air vents forwardly and rcarwardly of the airflow
justed position providing drag and also preventing the diver- deflecting means througlwvlmhoexcess air is conducted.
gent stall condition from occurring. 8. The combination o;clarm 4, wherein said rear edge of the

The foregoing is considered as illustrative only of the princi- panel is spaced from he rmse pomon of the canopy approxi-

ples of the invention. Further, since numerous modifications
and changes will readily occur to those skilled in the art, it is
not desired to limit the invention to the exact construction and
operation shown and described, and accordingly all suitable
modifications and equivalents may be resorted to, falling
within the scope of the invention,

© Teclaim:

1. In combination with a parachute having a glide-type
canopy with a trailing edge, glide control means for increasing
drag and preventing divergent stall during forward glide of the
canopy when inflated comprising airflow deflecting means 30: endmg cross-sectionally across said channel and a dis-
mounted on the canopy underlying a relatively imperforate P le control edge downwardly deflectable into said air-
portion thereof forwardly of the trailing edge for downwardly (1 ﬁo%cm"“e'
deflecting airflow through the inflated canopy, and control ) /0 The combination of claim 9, wherein the canopy has a
lines extending from the airflow deflecting means to the load/ forward nose portion and a trailing edge spaced therefrom by

a predetermined distance along a keel line, said trailing edge

) cross-sectionally defining at least one lobe dimensionally
varied transversely of the keel line to regulate forward glide
speed.
11. The combination of claim 10 wherein the rear edge of
40 the panel is spaced from the nose portion of the canopy by ap-
proximately six-tenths of said predetermined distance along
the keel line,
12, In combination with a parachute having a canopy en-
closing at lcast one channel through which airflow is con-
45 ducted toward a trailing edge during controlled descent, air-
flow deflecting means extending cross-sectionally across said
channel, comprising a flexible panel having a lecading edge
secured to the canopy forwardly spaced from the trailing edge
and a displaceablc portion rearwardly spaced from the leading
50 edge, and control medns secured to the displaceable portion
for downward displacement thereof into said airflow conduct-
ing channel enclosed by the canopy when inflated.

9 In combmamm\w h a parachute having a glide-type
canopy enclosmg an airflow channel when inflated, glide con-
trol means for’ prevcntmg dwcrgent stall during forward glide

25 of the mﬂatédw hopy compnsmg airflow deflectmg means
d N ¢

ﬂcxr@ panel having a leadmg edge secured to the canopy and

ment at a regulated glide speed.
2. The combination of claim 1 wherein the canopy j
vided w1lh air vents forwardly and rearwardly of thcf

canopy from which a load Is ‘;uspcndcd for controﬂcdudcsccnt
glide control means for increasing drag and preventing diver-
gent stall during forward glide of the inflatedcanopy compris-
ing airflow deflecting means mounted on )hébanopy underly-
ing a relatively imperforate portion thcmo Ff”or downwardly
deflecting airflow relative to the mt}atc EAﬂOPYy and control
lines extending from the airflow dcﬂe ¢ means to the Joad
for varying the amount of air deﬂcg during forward move-
ment at a regulated glide speed, said canopy having a forward
nose portion and a trailing ¢ paced therefrom by a
predetermined distance along>a keel line, said trailing edge
cross-sectionally defining at feast two lobes dimensionally
varied transversely of th line to regulate said forward
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