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My invention reiates to parachutes and para-
- chute packs and particularly to constructions
which insure rapid opening of a parachute pack
" and prevent or reduce faully opening of the pilot
‘chute or main canopy of & parachute. .

In order to cause the canopy of & parachute
t0 be drawn out from the pack in which it is

folded bLefore use, it is ususal fo provide a pilog
chute in the form of a small parachuis attacned

to the peak of the main canopy and arranged
to be exposed immediately on opening the pack.
The pilot chute is thus quickly caught by the
gir currents snd retarded while the user carry-
ing the pack continues to fall causing the iolds

of the main canopy to be drawn oul to & position

in which they in tixn will be caught by the gir
curreants so that the parachute will open.

The pilot chutes most commonly used heret@; -

| fore have had a wire frame provided with ribs,
similar to those of an umbrella, and spring means
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which urge the ribs outward to positions in which

they extend radislly from the peak of the nilot
chute canopy. In order to enclose the pilot chute
within the vack ii is coliapsed, just as an um-
breily is folded, szainst the action of the spring
mesans and is placed upon the top of the folds
of the main canopy. ‘Thereafter the flaps of the
pack which enclose the mein canopy and piict
chute are folded over and held in pilace by means
‘releasable by & “rip cord.” Heavy rupber hdands

are sttached to the pack fiaps and placed under -

tension in folding the pack so thal on release
the bends draw the faps open guickly to exXpose
the pilot chute and main canopy.

"This type of pilot chute does not always oper-
ate satisfactorily for the reason that the ribs of

" Those pilot chutes of the prior art which ha.ve -

no frame and no means to hold or iorce the
canopy thereof open are unsatisfactory because
they are slow to open and olten are blanketed

{rom the asir currenis by the main canopy as it

falls from the opened pack.

in other prior constructions-the pilot chute
has served as the cover of the parachute pack
and has been cagused o spring cutward from the
pack upon the relesse thereof. Xowever such

‘pilot chutes have necesserily been formed of

canvas or cther material which is sirong enough
to confine the parachuie and heavy enough io
resist wear. ¥For this reason pilot chutes which

serve as B cover or are not enclosed within the .

paracnute pack have heen SO - he&vy that they-
function very pooriy. X
In order $o overcome these ebjectiﬁns {0 con-

structions of the prior art I have invented & new

tvonz of pliot chute which is adapted io e en-

closed within & parachute pack but which is

maintained at all times with at least s portion
of iis canopy exiended ic be caught by gir cur-

- renis and drawn awey from the user as S00n &S

the pack i1s opened. Furthermore, the frame of
the pilot chute is so formed tha$ there are no

sherp ribs or parts to puncture or become entan-

- gled in the mszin canopy while the form and
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extended area of the pilot chiule canopy prevent =

it from: slipping tader or Relng covered by the
folds of the meain canony.

Constructions embodying my invention prefer-
ably 2lso include means for throwing open the

- flaps of the pack in which the parachute is con-
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the frame someilmes puncture the main canopy .

or become tangled in or covered by the folds
therepf. In such cases the pllot chute may not
open at 81l or it may prevent or retard opening
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of the main canopy. If the frame is bent after -

the pack is folded or during the packing opera-

pilet chute will fall to open or will open only
slowly. Moreover when the pack fiaps &re re-
leased and the pilot chute frame springs open

- . tions the movable parts may jam so that the
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from its coliapsed position the ribs in opening

out radially throw the pilot chute outward in
g - “‘somersault” fashion.
of the pllot chute frequentiy causes the shroud
lines of the pllot chute to become tangled with
the frame and to extend over the pilot chute
canopy or to be so tangled with the foids of the
main ¢canopy of the para.chute as to delay open-
inz thereofa |

'

fined so - g8s to assist or replace the heavy rubber
bands heretofore provided for this purpose and
slso may include means for projecting the pilot
chute from the pack in such & manner that it
wiil emerge in substantially a straight line or

at least without such a somersault action as to
cause the shroud lines thereof to extend over its

canopy or become fouled with the frame or ta.n-_

gled with each other. |
One of the objects of my invention is to elimi-
nate or reduce the danger oi fouling of. the .
shroud lines of a pilot chufte.
A further object of my invention is to provide |

& novel type of pliot chute adapted to be enclosed

This somersauliing
&0

within a parachute pack while having a portion
of the canopy. thereof always maintained in an -
extended position. |

Another object of 'my 1nvention is to insure .
rapidq and effective separation of a pilﬁt chute

from g parachute pack,
Another ob.'lect of my invention is to provide 8
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parachute pack with novel means for throwing
open the flaps of the pack. N

A further object of my invention is to provide

a pilot chute with novel means for projecting the
pilot chute from a parachute pack when the pack
is opened. . | -

" These and other objects and features of my
- invention will appear from the following descrip-

" tion thereof in which reference is made to the fig

ures of the accompanying drawing. |
In the drawing: |
~ Pig. 1 is a perspective of a typical form of

- pilot chute embodying my invention as it appears

" when fully opened.

Fig. 2 is a perspective of the form of frame

embodied in the parachute in Fig. 1.
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- immediately and thereby draw the main canopy
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Fig. 3 is a perspective on an enlarged scale .

showing & portion of the construction illustrated
- in Fig. 2, and | | ' | L

Fig. 4 is a side elevation of a partially closed

parachute pack with a pilot chute of the type il-
lustrated in Fig. 1 contained therein. -

In that form of my invention illustrated in the

drawing the pilot chute has a canopy 2 provided
with a stiff rectangular frame 4 which serves to

" maintain the central portion 6 of the canopy

continuously extended. Foldable wings 8 project
from the sides 10 of the frame and are adapted
to be folded upward and inward onto the top of
‘the portion 6 of the canopy so that they will lie
in the position indicated in Fig. 2. Other fold-
able wings 12 project from the ends I4 of the
frame 4 and are adapted to be folded down and
inward. so as to lie beneath the portion 6 of the
canopy. when the pilot chute is folded. o
The foldable wings 8 and 12 are urged outward
to the positions indicated in Fig. 1 by suitable
means such as springs 18 which are coiled about
the frame 4 and have the ends cf the wing frames
secured thereto by coupling members 8 or the
like. The frame is secured to the fabric of the
~ canopy by tape 20 or other fastening means which

preferably cover the frame completely so that

none of its parts are exposed to engage the main
canopy of the parachute or the _folds of the pilot

chute.

The tape
~ canopy by stitching along its edges as shown In

“Fig. 3. By covering the entire frame and the
frame elements of the foldable wings as well as
the springs which urge the wings toward their
extended positions the metal members are firmly
held in place with respect to the canopy and the

‘98 is secured to the fabric of the

tape serves to reinforce the frame and to resist -
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‘against distortion or bending of the frame so that
relatively thin light weight parts may he used.
"In enclosing the pilot chute in a parachute

pack the wings 8 are folded inward and over the

center portion 6 of the canopy as shown in Fig.
4 while the wings {2 are folded inward beneath

the frame and center portion of the pilot chute

Thereafter the pilot chute is placed on
the top of the folded main parachute canopy 22
and the flaps 24 of the pack are folded over the

- collapsed pilot chute and secured in place.
" Wher the parachute is-used the flaps 24 of the

pack are released by the usual “rip cord.” When
" elastic bands 25 are used these draw the flaps
away from the pilot chute and main canopy so
' that they may be exposed
quickly. These elastic bands are secured on the

~ outside of the cover as is well

- canopy.

" art. This opening of the pac 1] ed b |
upper wings 8 which open outward under the ac-

to the air currents 7

known in the prior
k is facilitated by the
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desired the springs 16 may be relied upon en-
tirely to throw open the pack flaps so that even
if no elastic bands are used or if they are weak,
broken or disconnected from the pack flaps the
flaps will be thrown open to discharge the para-
chute. -

The lower inwardly turned wings {2 of the
pilot chute operate independently of the wings 8

~and serve fo project the pilot chute from the

pack so that it will be caught by the air stream

quickly from the pack into a position in which.
it will open readily and properly. Since the .
wings 12 act simultaneously and are -located at
opposite ends- of the frame the pilot chute
emerges outward from the pack in substantiaily
a straight line or at least without any such som-
ersault motion that fouling of the shroud lines
26 over the canopy is likely to occur. - R
The action of the pilot chute in drawing out
the main canopy of the parachute is assured
under all conditions of operation by reason of the
large area of the pilot chute canopy continuous-
ly maintained in an extended position.. Thus
when exposed to the air stream the pilot chute
will in all cases be retarded so as to act as an
“air anchor” even though the foldable wings
should fail to open or are omitted from the con-

- struction altogether. - -
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The rectangular shape of the frame 4 illus-

trated is such as to provide a relatively strong

top for the folded main canopy and one which
can be forced down bodily thus rendering pack-
ing of the parachute much easier than hereto-
fore and serving to strengthen the pack and pro-
tect the folded parachute therein. However, the
shape of the frame may be varied considerably -
to conform to the shape of any desired pack or

to improve the functioning of the pilot chute or
‘main canopy. Furthermore while the use of both.

" the side wings 8 and the end wings 12 is preferred
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either or both sets of wings may be omitted or
either or both sets may be folded over on top of
the frame and the center portion 6 of the pilot
chute canopy or may be folded inward beneath -

the frame and canopy as desired. Any number,
size and shape of foldable wings may be used and
the means employed to actuate the same are ca-
pable of innumerable modifications. . Further-
more, the manner of attaching the pilot chute

' t0 the main canopy and the form and shape of

the pilot chute canopy may be varied as desired.

In view thereof it should be understood that the -

particular form of my invention shown in the

drawing and described above is intended to be il-

lustrative of my invention and is not intended to -

limit the scope thereof. | o
I claim: |

1. A parachute pack cdmprisins a main para-

chute, a pilot chute connected to said main para-
chute and having a frame of substantially the

'same size and shape as the outline of the pack
‘and serving to maintain a portion of the canopy

of the pliot chute extended at. all times and a
flexible enclosure for sald main parachute and
pilot chute, said enclosure having a part thereof

movable {o release the pilot chute and main

parachute, said main parachute and pilot chute .

“being arranged within said enclosure with the
extended portion of said pilot chute on top of
the folds of the main parachute and adjacent

the movable part of sald enclosure and with said

frame extending about the edges of the pack
within the enclosure to preserve the shape of

tion of the springs 16 as shown in Fig. 4, an;l if 75 the pack.

-—



2. A pilot chute having & canopy and & frame
for the canopy so0 formed and connected thereto
as to maintain a- portion thereof extended at
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posiﬂons in which they le beneéih the central -

~ portion of said canopy and means connected to

all times, a plurality of wings each having &

frame element extending substantiaily the full
width thereof and movably connected at its op-
posite ends to saitl frame to move other portions
of said canopy to extended positions and spring
means for urging said wings toward their ex-

- tended positions. |

- 3. A pilot chute comprising a canopy having
a rigid frame connected thereto and serving to
-maintain the central portion of said canopy ex-
tended and a plurality of movable wings each
~ having an arcuate frame element pivotally con-
nected ai its opposite ends to sald frame for

movement to positions in which they extend
other portions of said canopy, sald wings belng .

~ raovable into positions in which they overlie the
central portion of the canopy and mesns ior

urzing said wings toward their extended posi=

tions. - | |

4, A pilot chute comprising a canopy having
o polygonal rigld frame connected theretc and
serving to maintain the central portion of said
canopy exiended and & movable wing pivoially
connected to each side of said frame for move-
ment to & position in which it extends anocther

sald wings normally urging the first mentioned
pair of wings upward and outward from the
central portion of the canopy into positions in

which they extend outward therefrom and urge

10

second mentioned pair of wings downward
and outward from the central portion of sald
cancpy Into extended portions. N

8. A parachute pack comprising g main para-
chute, a pilot chute connected to sald main para-

‘chute and having & frame of substantially the
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seme size and shape in outline as the pack and
serving to maintain a portion of the canopy of -
the pilot chute extended at all times, & fiexible
enclosure for ssid maln parachute and. pilot
‘chute, sald enclosure having g portion thereof
movable to expose the pllot chute for release

. thereof, said main parachute and pilot chute
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being arranged within said closure with the pilot
chute adjacent the movable portion of the en-
closure and with said frame extending about
the edges of the pack beneath sald movable por-
tion %o preserve the shape of the pack.

2. A pilot chute having & canopy with a frame
connected thereto ang serving to maintain the

- central portion of the canopy extended at all
- times, sald frame bsing in the form of & polygon,

portion of sald canopy, sald wings each having

o frame element extending substantially the fuil
width thereof and pivotaliy connecied at its op-
posite ends to said frame for movement Inioc
positicn in swhich it overlaps the central portion

of the canony, and means for urging said wings

towerd thelr sxtended positions. o

5. A pilot chute comprising & canopy, & irame
connected to said cenopy and serving io msain-
tain the central portion thereof extenced, o
piurality of wings pivoiaily connected to said
frame and moveble to positions in which they
extend other portlons of the canopy, Cceriain
of said wings belng movsble into positions in
which they overlie the ceniral portion of said

canopy, and others of sald wings being movable

into positions in which they le beneath the cen-

tral portion of said canopy, and springs com-

nected to said wings and frame and arranged 1o
urge the wings which overlie the central porsion
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wings extending from each side of the polygon
and having frame slements pivotally connecied.
a} the opposite ends thereof o the polygonai
frame adjscent the ends of each side of .the
frame, and sprinz means urging said frame ele-
ments and wings to extended positions. .
10. A pilot chute having & cancpy with &
frame connected thereto and serving o mainiain

- the central portlon -of the canopy exiended at
oll times, sald frame being in the Iorm. of a
 wolygon, wings extending from each side of the.
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of the cenopy in directions upward and oub-

ward to extended positions and to urge the wings
—which iie benesth &he central portion of the
cenooy in directions dovmward and guiward to
axtended positions, -

8. A paraschute pack cbmpriéing 2 maiﬁ DATG=

-eh_ute folded into & geunerally rectangular iorm,
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- pilo; chute connected to the main parachute

and having .& rigid frame corresponding in size

and shape of outline to the general outlines of
the folded mein parachute, sald pilot chute be-
inz located within the pack and on top of the
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main parachute, and & flexible cover for said |

‘pack extending about the main parachute and

pilot chute and supported by the frame of the

pilot chute whereby the generally rectangular
shape of the pack is preserved in use, .. -

polygon and having frame elements pivoially
connected &t the opposite ends thereol io the
volygonsl frame adjgcent the ends of each side
of the frame, and spring means colled about
sanid frame and having the oppesite ends therect

connected to the frame elements of adjacent ~

wings to urge adlatent frame elements and wings
in opposite directions toward exiended positicns.
11, A pllot chute baving & canopy with &
nolygonel frame connected thersto and serving
o maointain the ceniral rorticon of the canody
extended at all times, frame elements for eX-
tending other portions of the canopy and springs
coiled aboul the frame at the corners of the
frame, the opposite ends of the springs being
sonnected to different frame elements whereby
snid elements are urgzed in opposite directions
toward extended positions., . - | |
" 12. A pilot chute comprising & canopy, a
frame connected to the canopy and serving to
maintain the central portion of ithe canopy ex-
tended ab a1l times, s spring coiled about said”

~ frame and two additional frame elements piv-
- otally movable with respect to said frame to
extend other. portions of the canopy and con-

7. A pllot chute comprising a canopy, & frame
of generally rectangular form connected to said
canovy and serving to mainiain the central por-

tion thereof extended, a pair of wings one oi
which is pivotally connected to each of two op-
nosite sides of sald frame and foldable into posi-
tions in which they overlie the central portions

- of said cancpy, a second. pair of wings one of

which is pivotally connected to each of the two
remsining sides of said frame and fcldable Into

——— T
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nected to the oprosite ends of said spring where-
by said additional frame clements are foldable.
in opposite directions into position in which one
element overlies the central portion of the
cancpy sand the other element lies beneath the
central portion of the canopy and both elements
are urged in opposite directions toward extended .
positions, o : | ]
- 13. A pilot chute comprising.a canopy, a frame
of generally rectangular form connected to said
concpy and serving to maintain the cenfral por-
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frame and connected at opposite ends thereof

‘to the springs at the corners of the frame where-
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tion of the canopy ext-ended at all timcs, springs
- cofled about said frame at the corners thereof,
- and additional frame elements extending sub-.
- stantially the full length of each side of the

- otally -
- spring means connected to said supplemental

frame elements for urging them fo extended po-
sitions, said spring means serving to swing one

by said adjacent frame elements are urged in op-

posite directions toward extended positions but
are pivotally movable with respect to said frame

- and against the action of said springs into po-
sitions. overlapping the central portion of the
canopy.

T 14, A pilot chute embodying 21 rectangular |

. frame together with two arcuate frame elements

one of which:is pivotally connected at both ends

to a-different one of two 0pposite edges of the

' rectangular frame. -
15;:A - pilot chute embodying a rectangular

frametogether with four arcuate frame elements

each:of:which is pivotally connected at both ends

to:a: different edge of the rectangular-frame,

-~ 18..A:pilot chute embodying a rectangular '
-irame together with arcuate frame elements

each of which is pivotally connected at both ends
to a different one of two opposite edges of the

rectangular frame with the ends of said elements

located adjacent the corners of the frame,
17..A ‘pilot chute comprising a rectangular

' frameé together with four arcuate frame elements

each:of which is pivotally connected to a differ-
ent:edge: of the rectangular frame, and spring
means -connected to adjacent frame elements for
urging them toward extended. positions. |
18. A pilot chute embodying. a rectangular

-frame- with arcuate frame elements pivotally
- connected -to each edge of the frame and springs
~cotled -about said frame and having the opposite
ends’ thereof connected to adjacent arcuate
framé elements to urge them in opposite direc-
tions toward extended positions.
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19 A piiot‘ chute comprising a rectangular‘
frame with a supplemental frame element piv-.
connected to each edge thereof and

frame element upward from a plane including
sald rectangular frame and about the edge to
which it is connected and to swing an adjacent
frame element from said plane and downward
about the edge to which it is connected. |
20. A pilot chute comprising a- rectangular

- frame with a frame element pivotally connected
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to each edge thereof and oppositely directed
spring means carried by said frame and con-

nected to!adjacent frame elements for urging

adjacent elements in opposite directions from a

plane including the rectangular frame and about

the edges to which they are connected to ex-

tended positions.

21. A pilot chute comprising a rectangular
frame with a frame element pivotally connected
to each edge thereof and a coll spring having the

- opposite ends. thereof connected to adjacent

frame elements for urging said elements in op-
posite directions. i

22. A pilot chute comprising a rectangular
frame with a supplemental frame element piv-
otally connected to each edge thereof, and spring"
means connected to said supplemental frame

elements for swinging the frame elements adja-

cent opposite edges of the frame upward from a
plane including said rectangular frame and to

‘an extended position and for swinging the frame

elements adjacent the other edges of the frame

- downward from said plane and to extended po-
' mtions | - |

F'LOYD SMITH.
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