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1

“This. invention relates .to improvements in
.Speed retarding  mechanisms of the parachute
type. .for aircraft and has particular reference
to.an airbrake which is. both retractable and jet-
tisonable.

It is an object of this invention to provide a
_ speed retarding device.for high performance air-

craft by extending a parachute from the air-

plane, the parachute being retractable at the
‘will of the pilot.

.- It is a further object of this invention to pro-
vide. a parachute type. airbrake which can be
.extended and retracted and also can be jettisoned
by.the pilot.

. A still further object of this- mventlon is to 1%
-provide an improved and simplified mechanism
which permits extension and retraction of a para-
. .chute type airbrake and also permits instantane-
. ous release of the parachute from the airplane.

‘These and:other. objects of the invention will 200
‘become readily. apparent from the following dek
..%ailed description of the drawings which indicate
one embodiment- of “this novel concept.

.In these drawings:

Fig. 1 is a perspective view of an airplane /
the parachute type airbrake in the extenﬁe
operative position;

Fig. 2 is a longitudinal sectional view
cone section of an airplane showing the

5
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position;
~-Pig. 3 is a perspective view ofs pilot chute
in an operative extended position; portions of the
7 chute - being - broken away to/ dicate internal
. structure, =
- Fig. 4'is a cross sectional-side view- of the tail
-- cone portion of the airplane showing the detailed
- structure of the parachdte‘attaching fittings and
indicating the engaged-position of these fittings
: during retraction of
- 'Fig. b iIs a cross
- pilot chute and
through
“Pig. 6is a CI'OSS"SECtlonal rear.elevation of the
‘cable -drum and- eperating meéchanism- which is 45
- used-for-extending and retracting the parachute;
“Pig. 7 is a side elevation of the parachute cable
+drum and-indicates in detail the cable release
+mechanism; and )
“Fig. 8 is a detailed- perspective view ‘of the aft 50
- stop-mechanism and indicates in detail the strue-
: ture .for ‘releasing-the stop -mechanism from the
-~.an'plane
= Referring -to ‘Fig. 1, the airbrake mechanism is
<rusually: utilized on a conventlonal airplane having 55
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onal side elevation of the
d1cates the air’ flow * there-
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a fuselage 10, W1ng surface
nage 4.. .The parachute:girbrike mechanism is
mounted preferably in the $ail cone. section.i§
of the airplane and. congists of a winch or.drum
17 which.controls a c;zb”Ie passing. through a.tube
18, the tube being homzx;mtally disposed along-the
long1tud1na1 axis. of theldirplane.. The. drum 11
and the cable control” ‘the extension .and retrac-
tion of the par; yé assembly which consists of
a canopy 28 Gab / type shroud lines 22, an. apex
\a;fulot chute 26. The pilot chute

and-an empen-

. attached ”ther to by an extensmn cable. 28

© The parz{wﬁute with. its. attaching fitfings. is
normauy housed inside out in the tube 18, as is
mor 7c1ea4r1y seen. in Fig. 2.

The drum iT is

NN

gﬁ motor 24 through a gear mechanism within
e housing 36, the direction of rotation.of-the
motor being controlled. by a cockpit switch .(not
shown). The cable 38 has its forward end at-
tached to the drum’ IT and its aft. end rotatably
connected to the parachute apex fitting. 24. . The
extension cable 28 connects the pilot. chute 26 to
the apex fitting 24 and as seen in Fig. 2 the. pilot

" chute in its retracted position forms a stream-

line closure at the rear of the tail cone I16.. While
the apex fitting 24 receives the parachute shroud
lines at the top of the canopy, the other ends of
the shroud lines are held by the shroud carrier
assembly 44 which is slidably mounted in’ the
tubei8.

“The pilot chute (Fig. 3) differs somewhat from

 the ordinary or conventional pilot chutes in that

it consists of a separable frustro-conical assem-

"bly consisting of fore and aft sections 50 and 52,

respectively. Each of these sections 80 and 52
have integral tubes 54 and 86 which are concen-

“tric and slidably mounted so as to telescope within

each other. Relative movement between the sec-

" tions 50 and 52 is limited by means of the slots

58 in ‘the tube 54 and the -cooperating ‘tongue
gtiides 60 on the tube 56.% A coil spring 62 nor-

mally!biases the sections 50 and 52 of the'pilot

chute 26 apart.’ A cable attaching plate '64; which
is rigidly connected to the tube 56 of the aft
section’ 52, is provided for connecting the pilot

‘chute to the cable’ 28 and in turn to the apex
- fitting 24.

" In its stowed position the pilot chuté 26 is in
a" closed inoperative position in ‘the -tail ‘cone of
the airplane. - When:the cable 28 is-fully drawn

‘into’ the tube™{8 the forward section 59 of ‘the
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pilot chute abuts a concave stop member 78, which
forms a closure between the aft end of tube 18
and the tail cone 16. At the same time the aft
section 52 is brought up flush with the forward
section 50 against the pressure of the spring 62.
In order to prevent gyrations and oscillations of
the pilot chute when in its extended position, a
plurality of vent holes Ti are provided. The path
of the air flow is shown by the arrows in Fig. 5.

As'shown more clearly in Fig. 4, the apex fitting

10

24 is connected directly to the cable 38 which is

operated by the drum {7 and is also connected fo
the pilot chute by the cable 28 so that the para-
chute can be extended and retracted with its
apex first. Therefore, it is readily apparent that
the apex fitting 24 has as its primary purpose
the control connection for extension and retrac-
tion of the parachute and bears only the normal
loads of these operations when it is withdrawn
by the pilot chute or retracted by the cable 38.

The major air loads during braking are ab-
sorbed by the shroud carrier assembly 44 con-
sisting of an annular guide member 14 and a
- shroud attaching member 76 which has a swivel
connection with the guide member T4 by means
of roller bearings 78 and a locking disk 80 which
is threaded to a forwardly:disposed. cylindrical
“portion 82 on the shroud attaching member 76.

It should be noted at this point that the shroud
lines 22 are connected fto the shroud attach-
ing member 16 by means of raceways which re-
ceive the ball swaged fittings at the ends of the
shroud cagbles. Similar fittings are provided at
‘the apex fitting 24. However, the slots 84 in
the apex fitting 24 permit these swaged ball fit-

tings to rotate sufficiently when the apex of. thes!
parachute is drawn. inwardly or extended. The-

"~ apex fitting 24 in addition can rotate in rgla:
‘tion to the main cable 38 since the latter has\a
ball swivel connection 86 with the apex ﬁf(t\mg

24, The shroud attaching member 16\@ N also

entangled at any time since th
chute is able to rotate. 4
The guide ‘member 14 of‘\th

gitudinal tube 18. - The/closure member 70 is
releasably attached to the’tube I8 or a bulk-
head so as to permit 3ettisomng of the shroud
carrier assembly ang arachute. The operation
of the release mech will be described here-
inafter.

As mentioned; preViously, .the drum 17 is op-
erated by rever blé electric motor 34 through
i . (Fig. 6), whzch in turn drives

around the drum i1 and is releasably attached to
the drum by means of a swaged ball fitting 110
which engages a bifurcated bracket {12,

. As better seen in Pig. 7 the drum {7 and the
shaft 106 are securely mounted on the aircraft
structure by the bracket 32. The release mech-
anism for detaching the cable 38 from the drum
IT consists of a sprocket 128 which has a fric-
tion fit on the shaft {06 and carries an integral
fixed plate 122. The sprocket 120 normally ro-
tates with the shaft 108 and the drum 171 but
it can forcibly be moved in relation to the shaft
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and the drum. The plate 122 is interconnect-
ed with the bifurcated bracket 112 by means of
a toggled link i24. The bracket {12 is also piv-
otally connected at {26 to the drum {7. An arm
121 is rotatably mounted to the shaft {86 and
has its free end pivotally connected to the pawl
130 and the link 182 which is fixed at one end
to the pawl 130. The: flee end of the link {32
has a cable connection (34 with th beil#cra,nk
{36. A pilot operated control cable /13 con-
nected to the other end of the pell erank 138
which has a pivot connection Iaﬂ\wﬂ:h the air-
plane structure. )
In order to disconnect th ca*ble 38 from the
drum 11, the pilot pulls the\cable 138 to the
y in Fig. 7. This
movement rotates the beli er aﬁk 138 clockwise
which draws the cable { 4 amd the link 132 down-
wardly thereby causmg tﬁe pawl 120 to. rotate
-and move against thie teﬂsmn of the spring {40
and engage the teeth on the sprocket 128. Fur-
ther movement. 8

~theé pawl will tend to rotate
the sprocket 12 on the shaft 108 and the in-
tegral plate 122 ‘cldckwise and at the same time
cause the b}mrcated bracket 112 to turn coun~
terclockwisé. ) The rotation of the bracket 112

shall/Atting 110 to be released from

s release cable (38 is also connect~

ed throug{xta pulley 184 (Fig. 8) to the pivot arm
146001 the bulkhead 148 in the rear part of the
fa, ne. The arm 146 has attached thereto

lu{k i50 having an integral dowel 152 which
ages a drilled passage in the lobe (84 on

s theaclosure member 18. A spring {58 normally

holds the link 150 in a position that permits the
engagement of a plurality of fingers {68 on the

/ closure member 10 with corresponding lugs 162

on the bulkhead {48. It is then evident that
when the pilot pulls the cable {38 to release the
cable 38 from the drum {7 at the same time

. the link 150 in the aft end of the tail cone will

45

be drawn downwardly thereby causing the clo-
sure member 10 to rotate and disengage the fin-
gers 180 from the Ilugs 162 to permit the clo-
sure 10 to be released from the airplane struc-

- ture.
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Inasmuch as the closure 18 contains an an-
nular flange 90 which acts as a stop for the
shroud carrier assembly 44, the latter can leave
the confines of the tube I8 and the airplane.

In operation, therefore, should the pilot wish
to suddenly reduce the speed of the airplane
he can operate a switch in the cockpit so that
the motor 34 rotates the drum {7 to pay oub
the cable 38. TUpon initial movement of the
drum {7 and the cable 38, the tension-on the
aft section 52 of the pilot chute 26 will be re-
leased and the spring 62 within the pilot chute
will cause the aft section to move outwardly
away from the forward section 50 so that the
air stream will flow into the affer section and
create a drag thereon. As the pilot chute is
pulled out by the air pressure, the apex fitting
24 and the canopy 20 will also be withdrawn
from within the tube {8. Once the apex fitting
24 is in the air stream the air loads on the
parachute canopy 20 will cause the shroud car-
rier assembly to slide rearwardly in the tube {8
until the carrier reaches the annular flange stop
90 on the closure member 16. Therefore, when
the parachute is fully extended the shroud car-
rier assembly will then bear the full drag load
of the parachute and will' tend to retard the
speed of the airplane.



2,518,867

5

‘When the pilot wishes to retract-the parachute
he reverses the electric motor 34 which rotates
the drum 17 and draws in the cable 38. This in
turn causes the apex fitting 24 to retract, thereby
turning the parachute inside out and tending to
spill the air from the parachute canopy. When
the apex fitting 24 reaches the position shown
in PFig. 4, it engages the shroud attaching mem-
ber 76 on the shroud carrier assembly 44 and
draws the latter into the tube {8 until the para-~
chute is retracted and the pilot chute is com-
pressed in its closed position faired with the
tail cone.

In the event that the pilot wishes -to jettison
the entire parachute assembly while in its ex-
tended position, he pulls the release cable 138
(Fig. 7) which causes the pawl {30 to engage
the‘sprocket {20 and in turn rotate the bifurcated
bracket 112 so as to release the ball fitting 110
at the forward end of the cable 38. At the same
time (Fig. 8) the arm 146 and the link 150 will
be moved against the tension of the spring 156
so as to rotate the closure member 70 and dis-
engage the fingers 169 from the lugs 162 to re-
lease the entire rear closure 70 and its integral
flange stop 90. Since in the extended position
the shroud carrier 44 assembly will be abutiing
the stop 90, it will be pulled free of the airplane
from within the tube 18 and the entire para-
chute will be jettisoned.

As a result of this invention it is-evident that
simple mechanism has been provided whereby
the ‘speed of high performance aircraft can be
reduced considerably at the will of the pilot with-
in a brief interim of time. Also, should the pilot
find it desirable to continue normal flight after
retarding the airplane by extending the para-
chute airbrake, he can readily retract the para-
chute and stow it within the airplane.

PFurther as a result of this invention, a para-
chute type of airbrake mechanism has been pro- |

vided whereby the parachute can be jettisoned
instantaneously should flight conditions demand
such action. (
Although only one embodiment of this invell-
tion has been shown and deseribed herein, if(wi
be evident that various modifications and chan
can be made without.departing from the s
this novel concept. p.
What is desired by Letters Patent is
1. In an airerafi, an airbrake comprising a
parachute normally housed within ﬁai )‘aireraft,
a cable attached to said parachu’ée “mechanism
attached to the aircraft and operat ively con-
nected to said cable for extendi
the same, means including a Spridg-ejected pilot
chute for initially moving said parachute from
its normal position in ther {rcraft and means
for jettisoning said cable" | parachute includ-
ing elements cooperatj ith said mechanism.
2. In an aircraft,/ airbrake comprising a
parachute normally/igodéed within said aircraft,
a single cable attaghed to said parachute, re-
versible mechanismmounted on the aircraft and
operatively connected to said cable for anchor-
ing, extending and retracting said parachute, a
pilot chute including spring-biased cooperating
sections operatively connected to said cable and
normally housed in said aircraft and adapted
to initially move said parachute from its position
in said aircraft when said pilot chute is ejected
into the airstream, and pilot operated means for
ejecting said pilot chute.
3. In an aircraff, an airbrake comprising a
parachute normally housed within said aircraft,

10

20

25

30

35

60

60

66

70

15

a oable attached to said parachute, reversible
mechanism mounted on the aircraft and opera-
tively connected to said cable for extending and
retracting said parachute, a spring-loaded pilot
chute operatively connected to said cable and
normally housed in said aircraft and adapted to
initially move said parachute from its position in
said aircraft when said pilot chute is ejected into -
the airstream, pilot operated means for releas--
ing said pilet chute from its normally house:
position, and pilot operated means for releasing,
saidl cable and parachute from said mechanism.
4, In an airbrake mechanism for a1rp1a1ges/ a
tube mounted longitudinally in the alrplane,
parachute normally housed in said tub
shroud lines, an apex connection on & ?ara-
chute; a winch operated cable fixed to con-
nection, a pilet chute spaced a;ct ,from said
apex connection and attached thereto, a cylin-
drical shroud carrier slidably fmmnted in said
tube and attached to said shroudlmes, said winch
operated cable controlhng:me\exﬁensmn and re-
traction of said pilot chute u\parachute means
for imposing the air 1oads/on said shroud carrier
when said parachute iszéxtended, and stops on
said tube for 11m1t1ng tha aft movement of said
carrier. NG /
5. An airbrake ﬁlecﬁar& m according to claim 4
wherein said sh\ /carrler includes a swivel
fitting for ehmlnat\i/ng shroud entanglement due
to spinning of the parachute in the extended po-

6. In an @irplane airbrake mechanism, a tube
mounted glong the longitudinal axis of the air-
plane, a revermble windlass mounted forward of
saic tu}ie and having a cable extended aft there-
from a @amchute housed in said tube having its

mrmally mamtalnmg sa1d pilot chute in an in-

peratwe position ot the end of said tube, spring
1¢ading means for constantly urging said pilct
chute rearwardly away from the end .of said tube
into the air stream, a cylindrical shroud carrier
slidably mounted in said tube and having a cen-
tral aperture for permifting said cable to pass
therethrough to said apex, stop means detach-
‘ably ‘mounted to the aft end of said tube for
lmiting the aft movement of said shroud carrier,
pilot operated means for extending and retract-
ing-said-parachute by operation of said windlass,
and-means for jettisoning said parachute includ-
ing a single control for releasing said cable con-

-nection at said windlass and discounecting said

stop means from: said tube. -

7. In an airplane, a retractable-girbrake mech-
anism comprising a longitudinal tube terminat-
inz in the aft end of the airplane, a parachute
normally housed in said tube, said parachute
having an apex fitting and a shroud carrier,
said shroud carrier having a central opening and
being slidably mounted within said tube forward
of said apex fitting, a reversible windlass mount-
ed to said airplane and disposed forward of said
tube, a cable releasably connecting said windlass
to said apex fitting and passing through said
central opening, a concave closure releasably at-
tached to the aft end of said airplane and hav-
ing an annular flange protruding within the end
of said tube, said flange forming a stop for limit-~
ing the aft movement of said shroud ecarrier, a
pilot chute spaced from said apex fitting and at-
tached thereto, said pilot chute normally held
against spring tension in an inoperative posi-




2,518,867

tion by said windlass and adapted to be faired
within said iconcave closure, and a single pilot
operated control for jettisoning said parachute
from an extended position including means for
releasing said cable from said windlass and dis-
abling said stop.

‘8. In a mechanism for jettisoning a retract-
able airbrake pgrachute for airplanes, a revers-
ible windlass, a cable connecting the apex of said
parachute to said windlass, said cable being de-
tachably connected to said windlass by a ball
fitting engaging a rotatable bifurcated bracket
on said windlass, a longitudinal tube normally
housing said parachute and having a parachute
shroud ecarrier slidably mounted therein, stop
means on the aft end of said tube for limiting
‘the aft movement of said shroud carrier, said
stop means comprising an annular flange pro-
truding forward within the end of said tube -and
held in position by a plurality of spaced locking
lugs on the outer periphery of said tube, and con-
‘trol means for detaching said cable from said
windlass and said stop means from said tube
including a single release mechanism for rotat-
ing said bifurcated bracket to disengage said
fitting and for rotating said annular flange to
disengage said locking lugs.

9. An airbrake mechanism for airplanes com-
‘prising a tube mounted longitudinally in the tail
cone of the airplane and having its aft end
terminating slightly forward of the trailing edge
of said cone, a concave closure member releas-
ably attached to the airplane and connecting
the aft end of said tube with said trailing edge,
'said closure having an annular flange protrud-
ing within the end of said tube, a parachute
‘normally housed in said tube,

a cylindrical
shroud carrier slidably mounted within said tqb&
-and having a swivel connection with the shremiﬂ
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lines of said parachute, said shroud carrier bging 40

limited in its aft movement by said. annu
flange, an apex fitting on said parachute
lass mounted forward of said tube, said/ ndlass
being driven by a reversible electric motor and
carrying a releasable cable, said cable bemg con-=
nected to said apex fitting for per Qittmg ex-
tension and retraction of said pa, hute apex
first, a pilot chute spaced from*’and attached fo
said-apex fitting, said pilot chu e\bemg normally
stowed in an inoperative pos;b’blbn abutting said
closure member, 2 spring u ;pg said pilot chute
away from said closure ember and tending to
move. said pilot chute 'ht he air stream in re-
sponse ' to unwinding >Sa1d cable from said
‘windlass, and a pilo ‘nperated control for jetti-
soning said paraclmi »and shroud carrier from
the airplane 1nc},ud1ng means for releasing said
cable from said’ ﬁrum and said closure member

from said alrpia, e
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<10, In- a pilot chute mechanism for use with
a retractable parachute -airbrake for airplanes, a
separable frustro-conieal chute having fore and
aft sections faired into the tail section of an air-
plane; said aft section having a central open-
ing and said fore section normally abutting said
aft section and forming a closure for said open-

ing, -said section being held in the aforesaid

abutting position by a pilot operated,‘ -etracting
mechanism, and means for exposin id open-
ing to the air stream to:-cause a drag 1 said aft
section including resilient means, for/ separating
said sections responsive to release oi said retract-
ing mechanism.
11, In an.airbrake mecha m for airplanes,
a tube mounted lonvltudmally in the airplane,
a parachute normally. ho/used in‘said tube having
shroud lines; an apex cénhectlon on said para-
chute, a winch operated “eable fixed to said con-
nection,.a pilot chud:e spaced apart from said
apex connection a,mi’ attached thereto, a cylin-
drical shroud ecarri lidably mounted in said
tube and attache&toaéa d shroud lines, said winch
operated cable ¢ontr0111ng the extension and re-
traction of said pilot chute and parachute, and
stop means\ onfgsazd tube for limiting the aft
carrier.

airbrake -mechanism for airplanes,
el m/;. nted longitudinally in the airplane, a
parachute’normally housed in said tube having
shi ou& nes, an apex connection on said para-
chu ~8 winch operated cable fixed to said con-
uécﬁgn 2 pilot chute.spaced apart from said
apejz Jconnection and attached thereto, a cylindri~
/cal(shroud carrier slidably mounted in said tube
and attached .to said shroud lines, said winch
operated cable controlling the extension and re-
traction of said pilot chute and parachute, means

" for imposing air loads on said shroud carrier

when said parachute is extended, and means for
transferring said loads from said carrier to the

structure of said airplane.

ROBERT C. HEFFERNAN,.
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