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UNITED STATES PATENT OFFICE
2,264,920:
PARACHUTE DROP SAFETY DEVICE -
Jaines H. Strong, Windsor; N. J.-
Application August 6, 1940, Serial No. 351,585 -

13 Claims.

This invention relates to amusementand train-
ing devices of the type shown in my application
Ser.. No. 287,153, and comprises certain-improve-
ments in the shock absorbing means for cushion-
ing the landing -of the parachute at-the end of
the drop and .particularly-for-readily resetting
and holding the swing ‘in-& convenient unloading
and loading position -after it has-come to rest. -

In-the apparatus-as built for:the 1939  New
York World’s Fair, there are eleven parachutes
provided- with passenger -carrying . swings- sus-
pended from a steel tower; each ‘with' its own
motor and hoisting -cable; individually -controlled
and operated from separate landing stations on
the ground spaced around the base of the tower.
The parachutes-are guided: throughout their en-
tire movement up and down by guide cables, of
which there are eight for each parachute in the
improved apparatus, the upper ‘ends-of - which are
shackled to-fittings ‘mounted on -the ‘tower; and
the lower ends of which -are fastened: to the
ground by means of turnbuckles so &s'tobe'read-
ily maintained at sufficient: fension to prevent
undue : swaying and bellying -of the parachute
canopy.

In order to cushion the parachute and swing
at. the end: of the :drop: upright posts ‘are set
alongside of four of the guide cables to catch the
parachute, each post being of sufficient height
to .suspend the swing ‘clear ‘of ‘the ground when
the parachute is checked at the. bottom~of “its
descent. -The cushioning is accomplished by rub-
ber shock cords, which:stretch under the weight
and momentum of the parachute, swing and pas-
sengers, and recoil somewhat: after sthe fall- is
checked, thus Tifting the swing'so‘high dbove ‘the
landing platform that some means must be pro-
vided for the assistance of ‘the passengers in 'get-
ting on and ‘off. " These -means comprise:a winch
and line adapted: to be hooked on‘to the swing to
hold it steady and.steps arranged ‘to He tipped
out of the way when they are not needed for-as-
sisting. the passengers-on and off. - Tw¢ attend-
ants have heretofore been required: for:thanip-
ulating the winch and steps because'of the height
of thé rebound due to the stretch of the shock
absorbing rubbers at the bottom of the drop and
the force needed to pull the swing down fo ‘the
normal loading ‘position ‘within reach-of the at-
tendants. Obviously: the shock absorbing means
rust be considerably elevated above the’ground
to prevent passengers from striking: the ground
at the bottom: of theé drop, and in ‘order-to-aveid
the need for:too high: steps and to ‘permit:the

(CL272—6) '
level, in my prier-apparatus the hand winch was
arranged-to pull -down the swing and parachute
several-feet -to-bring-the latter-into the unloading
and loading position-against the resistance ef the

5 shock absorbing means. -
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Oneof the-objects of -this invention-is toreduce
the -distance through--which-the 'swing must -be
pulled down after coming to rest in order-to per-
mit- passengers to-get on-and -off easily-withoeut
the -use of more than three-or four-steps.’

Further-objects of the invention are to-improve
the operation of- the -cushioning-means and-to
permit-of ready adjustment thereof to suit dif-
ferent loads and air conditions, making ‘the-ap-
paratus safe-for eperation in-all usual weather
with -a minimum amount of -supervision- and- a
single -attendant at-each loading position.-

Other advantages and objects of the invention
appear-in-connection with-the following descrip-
tion of the illustrative embodiment thereof shown
in the accoempanying drawings; being the appa-
ratus in use at the New York World’s Fair 1940.

In'the drawings;

Fig. 1 is - side eleévation -of the loading plat=

5 form, parachute, swing and shock: arresting ap-

paratus showing the swing in ‘the position®in
which it comes-to-rest after a descent, and the
steps in normal doading -and -unloading position;

Fig. 2 is -a vertical cross-section through the
platform; showing the'steps;swing and operalihg
mechanism:in -side -elevation in horhigl loading
position, the dotted lines indicdating the position
of the: steps:when' tippéd -out of the way;

Fig:. 3 is a plan-view of the loading platforin;
showing thie steps ih mormal loading’ position;

Fig. 4 is an-enlarged plan-view of the working
parts at the center of the platform, showing the
steps tipped ‘out of the way for an ascent;

Fig. 5 is a sidé view, and

Fig. 6 is a face view of one of the posté and
cushioning ~apparabis for absorbing the shock
on:landing, the parts ‘being ‘shown in nofimal
loading position of the swing; » ]

Fig. 7 is o cro§s-secétion ‘on the Iline 1T in Fig.
5, looking in the direction of the arrows, showing
the: snubbing device locked in position as during
an-ascent; '

Fig. 8 is a plan view of the locking device With
the top'plate removed to discloseé the jaw mem-
bers and opetating ‘means; and” ‘

Figs. 9, 10, 11 and 12 are details of the locking’
device drawn'to a larger scale, Fig. 9 béinhg & top-
view similar to Fig. 8, the eross-section being on’
the line 8-~9 in Fig. 10; Fig. 10 is a} vertieal lon-
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attendants to operate the device from-thé ground 5 gitudinal section on the’ ling 1819 in Fig, 9;
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Fig. 11 is a bottom plan view: and Fig. 12 is a
vertical transverse section on the line {2—{2 in
Fig. 10, respectvely.

Referring to Figs. 1 and 3 of the drawings, the
parachute 10 is guided between the cables 15, i6
by suitable fittings 89, 61, secured to the skirt of
the cancopy 57, and freely sliding on the cables.
The parachute and its suspended swing (2 are
adapted to be raised by the hoisting cable 7,
through the medium of the automatic hoisting
head 30 which may be like that described in my
Patent No, 2,121,413. Turnbuckles 23 are pro-
vided for tightening the guide cables, of which
there are eight disposed at equal angles from the
axis of the parachute. Four posts 22, adjacent to
the lower ends of the guide cables {8, support the
shock absorbing mechanism and serve to hold the
parachute canopy at a sufficient distance above
the platform to avoid interference with the swing
at the bottom of the descent.

The construction of the parachute is similar to
that described in my patent application Ser. No.
287,153 excepting that a flexible cable is sewed
into the hem around the skirt of the canopy, re-
placing the rigid ring heretofore used. Snap
hooks 59 secure the fittings 68, 61 to the skirt of
the canopy. This is advantageous in relieving
the guide cables and fittings from stresses due to
the rigidity of the ring formerly used, and also

permits of operating the parachutes in higher &

winds, as there is no tendency to raise one side of
the parachute when the opposite side is depressed
by a gust when no rigid ring is used for spreading
the skirt of the parachute, and the four additional
guide cables 15 provide ample protection against
side drafts and air currents tending to collapse
the parachute during the ascent and descent.
The hoisting head is guided centrally of the
axis of the parachute by means of fittings 3!

which slide on the guide cables {6, to which it is 4

connected by tie wires 34 provided with extensible
sections 33, and the fittings 31 are supplied with
brakes under the control of the wires 52 for lock-
ing the heads to the guide cables should the hoist-
ing cable 1T break or cease functioning properly
as in my application Ser. No. 287,153.

The swing 12 is preferably made of a light
metal frame, supported from a spreader bar {06
by means of reinforced webbing straps 107 and

rubber shock members 108 as in my application 5

Ser. No. 287,153. In order to prevent overturn-
ing, the swing side frame bars are extended for-
wardly and are connected at their ends to the
rubber shock members by cables enclosed in metal
tubes 114,
for securing the passengers to the seat.

For suspending the swing from the hoisting
head and elevating the swing and passengers
when the parachute canopy is deflated, a bridle
123 is provided, the upper end of which is con-
nected to the apex fitting of the parachute near
where it is grasped by the hoisting head and the
lower ends of which are attached to the spreader
bar {66, as shown in Fig. 1. 'This bridle takes
the weight of the swing and passengers during
the ascent and relieves the shrouds 66, which
support the swing during the normal free descent
of the parachute.

At the end of each descent, the parachute

swing {2 is suspended at the loading and unload- 7

ing position from the guide fittings 61, which are
secured to the parachute canopy 57 and run on
the guide cables 16, and which bear against the
buffer fittings 81 also mounted to slide freely on
the lower ends of the guide cables 16 near the

A wide webbing strap 115 is provided 3
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tops of the posts, these buffer fittings being held
up by short cables T8 passing over pulleys 717 at
the tops of the posts, and secured at their lower
ends to the rubber shock cords or snubbers &3 by
means of fittings 19, as in the apparatus described
in my prior application Ser. No. 287,153.

The lower ends of the shock cords 80 at each
post are pinned to a yoke 82, which is connected
by a snap hook 141 to a short line #42 provided
with a locking cone {43 and at the lower end of
the line there is attached a weight {44 to which is
secured a rubber strap 145 connected at its lower
end to a member 146 secured to the ground at
the foot of the post, as shown in Figs. 1, 5, 6 and
7. When the parachute is elevated, the weights
144 pull the cables 18 down until the locking cones
143 are caught by the sliding jaws {47 as shown
in Pig. 7, thereby holding the buffer fittings 81 at
the tops of the posts ready to catch the para-
chute guide fittings 6! when the parachute drops.

The sliding jaws 141 are mounted on rollers 143
between top and bottom plates 148, 150, which
are secured to the posts by angles {51 supported
at their outer ends by struts 152. Springs 53
normally hold the jaws together to embrace the
locking cones. For unlocking the locking jaws,
lines 154 are provided leading from a treadle 155
near the control mechanism at each loading sta-
tion to each post, and each line is provided at its
end with a bridle 86, the ends of which pass
around pulleys 157 at the ends of the bottom
plate 158 and are connected by pins 59 on the
under side of each sliding jaw. These pins pass
through slots 188 in the bottom plate and serve
to guide the jaws as well as move them. 'The
springs 153 are also connected at their ends to
these pins.

In the operation of the apparatus, assuming
that the parachute has landed with the locks in
locking position as shown in Fig, 7 and come to
rest abt a considerable height above the ground,
the attendant tilts the steps 129 into place be-
neath the swing 12 and hooks on the down haul
line (33 to the bridle 128 by means of the pelican
hook 127, and immediately steps on the treadle
155 to unlock the locks, whereupon the parachute
and swing drop until the weights 144 abut against
the stop bars 161 on the posts 22, rubber buffers
162 being provided to soften the impact as shown
in Fig. 5. Thereupon the attendant turns the
hand winch 135 until the swing is drawn down
into position above the steps and securely held for
the passengers to disembark as soon as he frees
the safety belt.

After the next locad of passengers has climbed
on to the swing and the safety belt {15 has been
secured by the attendant, the hoisting button on
the control switch 29 is pressed and the hoisting
cable starts to raise the parachute and swing.
This trips the line 126 which unhooks the pelican
hook guard 128 and permits the swing to ascend.
The lifting of the weight of the parachute and
swing frees the shock absorbing blocks and re-
lieves the tension on the shock cords 88, where-
upon the weights 144 pull the locking cones {43
down into engagement with the locking mem-
bers 141,

Meanwhile the attendant tilts the steps out of
the way of the legs of the passengers when the
parachute descends, and presses the control but-
ton which lowers the hoisting head 30, which
follows the parachute down and hooks on auto-
matically after the parachute has come to rest.

The invention is not restricted to the details
of construction illustrated, as obviously many
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+moedifications may be made by selecting- equiva-
-ulent: constructlons 80 cembmed gs to-accomplish
. the same: purpose

I claim:the: following as'my invention:

I;: Parachute -apparatus-comprising a.-canopy,
vertically-: extending::- guide ‘meémbers ¢spaced
~ground said:icanopy, ‘means ‘ attached  to: said

.canopy engaging.said guide - mémbets for«direct-

ing the descent of $aid canopy, shock absorbing

-means- slidable- alongside of -the :lower- -ends’ of
.$2id-guide: members:for -arresting:the-descent of
=.5aid: eanopy; -said -shock -absorbing - means. com-

’j'prlsmg flexible* extensible- members<and: énd
*fastenings having two-operating: positions, ‘means

“forlocking said ‘end fastemings in' one of -said

-~ -operating positions, and-means for releasing said

‘~locking means.
2 Parachute- apparatus"‘cqmprising a -canopy,
—vertically- - extending -'guide -members spaced

~.-around- said ‘canopy; means- attached: to- said:

- canopy -engaging said ‘guide members for-direct~

~~ing the- descent of said ‘canopy, ‘shock- absorbing

~means slidable alongside of thelower ends of-said
~‘guide members for arresting the: descent of ‘said

-+ canopy, ‘said shock:absorbing -means- comprlsmgf

flexible extensible members and end fastenings
-having two-operating positions, means for locking
said end fastenings in one of said operating posi-
tions, and means for releasing said locking
means, said releasing means being simultaneously
operable from a central point.

3. Parachute apparatus comprising a canopy,
vertically extending guide cables spaced around
said canopy, sliders attached to said canopy en-
gaging said cables for directing the descent of
said canopy, buffer sliders engaging the lower
ends of said cables for arresting the descent of
said canopy, supports alongside the lower ends
of said cables, said supports carrying pulleys near
their upper ends over which lines are carried to
support said buffer sliders, the lower ends of sald
lines being connected to extensible shock cords,
locking means for releasably securing the free
ends of said shock cords to said supports, and
quick releasing means for said locking means.

4. Parachute apparatus comprising a canopy,
vertically extending guide cables spaced around
said canopy, sliders attached to said canopy en-
gaging said cables for directing the descent of
said canopy, buffer sliders engaging the lower
ends of said cables for arresting the descent of
said canopy, supports alongside the lower ends
of said cables, said supports carrying pulleys
near their upper ends over which lines are car-
ried to support said buffer sliders, the lower ends
of said lines being connected to extensible shock
cords, automatic locking means for releasably
securing the free ends of said shock cords to said
supports, and quick releasing means for manually
disengaging said locking means.

5. Parachute apparatus comprising a canopy.
vertically - extending guide members spaced
around said canopy, means attached to said
canopy engaging said guide members for direct-
ing the descent of said canopy, a passenger car-
rier suspended from said canopy, suspension
means from said canopy directing means to said
passenger carrier, shock absorbing means slidable
zlongside of the lower ends of said guide mem-
bers for engaging said canopy directing means
to arrest the descent of said canopy and pas-
senger carrier, said shock absorbing means hav-
ing two operating positions in one of which it
engages said canopy directing means at a higher

-8

ielevation: for bringing it to rest. with the.pas-
seriger carrier before-thelatter strikes the zround
4id inthe other of which it supports.the canopy
B d1rect1ng ‘means; canopy- and passenger.carrier at
5 ‘a-lower: elevamon to:aid in-ready access to:the

“ipassenger- earrier from the ground.

i+ B.:Pgrachute apparatus- comprising a- cahopy,
-«.wvertically - ‘exténding - guide - members tspaced
+ areund‘said- canopy, means attached to said can-
10 gpy -engaging said -guide members: for ‘ditecting
i-wthe-descent of-'said-canopy, & passenger carrier
coguspénded- from- said eanopy; -suspension: nmeans

from sald canopy directing means to said‘pas-
& -senger: carner, shock- absmbmg means slidable

bers for- engaglng said eanopy directing means to
~grrest thes descent of: said canopy -and-passen~
“ger* carrier,-said sshock absorbmg mealis: having
- twooperating “positions in-one of* which it en-
- gageés-said eanopy directing-means at a-higher
selevation foribringing’ 11; to rest with-the passen-
-wger - carriér before: the'latter strike§ -the ground
-:gnd in-the-other of which it supports the:canopy

directing means, canopy and passenger:carrier
at a-lower: elevation to-aid in-ready access to the
paSSengerr‘carr1er from -the ground, in-combina-
cutionswith-rautematic -means <for - Iocking- $aid
shock absorbing means in its higher engaging
position when the canopy and passenger carrier
guide means are raised from engagement with
said shock absorbing means.

7. Automatic locking means for the shock
cushioning members of a parachute drop com-
prising two oppositely movable jaws, spring
means tending to hold said jaws together, a ta-
pered circumferentially grooved member mount-
ed on a line connected to a shock cushioning
member and guided between said jaws by means
adjacent thereto, and means for spreading said
jaws against the pressure of said spring, said last
named means being actuated from a position re-
mote from said locking means convenient to the
control means. for said parachute drop.

8. Parachute apparatus comprising vertically
extending guide cables, means connected to the
skirt of the parachute freely running on said
cables, fixed posts adjacent to the lower ends
of said cables, parachute shock absorbing means
supported by said posts, locking devices carried
by said posts for securing said shock absorbing
means in operative position to check the down-
ward movement of the parachute, and means for
engaging said locking devices with said shock ab-
sorbing means upon the ascent of the para-
chute.

9. Parachute apparatus comprising vertically
extending guide cables, means connected to the
skirt of the parachute freely running on said
cables, fixed posts adjacent to the lower ends of
said cables, parachute shock absorbing means
supported by said posts, locking devices carried
by said posts for securing said shock absorbing
means in operative position to check the down-
ward movement of the parachute, and means for
engaging said locking devices with said shock
absorbing means upon the ascent of the para-
chute, said engaging means including a line at-
tached at its upper end to said shock absorbing
means and provided with a weight at its lower
end,

10. Parachute apparatus comprising vertically
extending guide cables, means connected to the
skirt of the parachute freely running on said
cables, fixed posts adjacent to the lower ends of
said cables, parachute shock absorbing means
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supported by said posts, locking devices carried
by sald posts for securing said shock absorbing
means in operative position to check the down-
ward movement of the parachuts, and means for
engaging said locking devices with said shock ab-
sorbing means upon the ascent of the parachute,
said engaging means including a line attached
at its upper end to said shock absorbing means
and provided with a weight at its lower end, said
weight serving as a stop to limit and maintain
said shock absorbing means in position to hold
the parachute at the desired level for convenient
access.

‘11, A parachute loading station comprising
circumferentially spaced vertical guide cables,
vertical posts adjacent thereto, shock absorbing
snubbers supported by said posts, said snubbers
having a snubbing position and a parachute
loading position, locks adjacent to said posts for
holding said snubbers in snubbing position, and
means extending from said locks to a point ad-
jacent the central confrol means for said load-
ing station for unlocking said locks simultane-
ously.

12. A parachute loading station comprising
circumferentially spaced vertical guide cables,
vertical posts adjacent thereto, shock absorbing

[+
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snubbers supported by said posts, said snub-
bers having a snubbing position and a parachute
loading position, locks adjacent to said posts for
holding said snubbers in snubbing position, and
flexible means extending from said locks to a
point adjacent the central control means for
said loading station for unlocking said locks si-
multaneously, said unlocking means including a
treadle operated lever to the inner end of which
said flexible means converge and are secured.

13. In apparatus of the character described, a
post provided with means for positioning a para-
chute guide cable, a sheave on said post above
said positioning means, a block sliding on said
cable above said positioning means, a line con-
nected to said block and running over said
sheave, flexible shock absorbing members con-
nected at their upper ends to said line below said
sheave, the lower ends of said shock absorbing
members being secured to a locking member, au-
tomatic locking devices secured to said post in
alinement with said locking member, and means
to draw said locking member into said locking
devices when the pull on said shock absorbing
members is diminished by the ascent of the para-
chute.

JAMES H. STRONG.



