June 11, 1929, SPERRY 1,716,670
DEVICE POR LAUNCHING AND LANDING AEROPLANES :
FROM AND UPON SUSPENDED POSITIONS
‘ _Filed June 27, 1922 3 Sheets—~Sheet 1

7‘34 e B o1
3 L o
L < ~ 7 a7
T~ - / N\ 7’ ‘ 4
, —_ 78 X 58,/
37 B/ T T o7 N
A 7T
/5 |
# )
6 47 [\ #
J ‘ y )
/8 /9 guow.to‘c
Zﬂuﬁwcfﬁ 70

%}”ﬂm \



June 11, 1929. . L. B. SPERRY . 1,716,670
) DEVICE FOR LAUNCHING AND LANDING AEROPLANES- :
‘ ' FROM AND UFON SUSPENDED POSITIONS'
Filed June 27, 1922 3 Sheets—Sheet =2

Ziq.5.

] - 2107, .
N3 N
10 W |4
9. 7 ge
3
-8
1 65
nq38 e L
58
IJnventor

s éﬂﬂﬁ[ﬂé’[ﬁj"fmx
R By ommeny |



¢ June 11, 1929, ‘ L. B. SPERRY 1,716,670
. DEVICE FOR LAUNCHING AND LANDING AEROPLANES
FROM AND UPON SUSPENDED FOSITIONS » .
Filed June 27, 1922 ' 3 Sheets-Sheet 3

n.

»ﬂ“""‘.‘ l: :@@g' /Y

i Tl’ll._

e, I it
ql%«’ o

\\\\

Z 7 7 .
“““ T \\\\Q\\\ ERmH
' N N I
]

NGLI
Ul 4

Cop >
. L AwreNCE D GPERRY:
(/} |

/
7

LA



o

Patented June 11, 1929,

'UNITED STATES

1,716,670

PATENT OFFICE.

LAWRENCE B. SPERRY, OF FARMINGDALE, NEW YORK, ASSIGNOR, BY MESNE AS-

SIGNMENTS, TO LAWRENCE SPERRY ATRCRAFT COMFPANY, INC., OF FARMINGDALE,
LONG ISLAND, NEW YORK, A CORFORATION OF NEW'YORK. ' ' '

DEVICE FOR LAUNCHiN_G AND:LANDiN G AEROPLANES FROM AND UPON SUSPENDED
: ‘ o : POSITIONS, ' :

Application filed June 27, 1922, Serial No, 571,252.

This invention relates to aeroplanes. More
specifically, it relates to-the launching and
I Ys . g

landing of such machines from and upon sus- -

pended positions.

In the naval service, mother-ships are em-
ployed for acroplanes. Due to mines, sub-
marines, hostile bomb dropping aiveraft and

" other causes, mnother-ships cannot always be

10

safely employed.” Also, in land warfare,

heretofore, there has been nothing to take the

. place of mother-ships. I propose to use

" services.

)
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dirigibles, balloons, or other lighter-than-air
craft as mother-ships for aeroplanes in both
Suitable means are provided for
carrying the aeroplane on such craft, launch-
ing 1t therefrom and its return-thereto. .

I accomplish this result by ‘suspending a
yielding member from the dirigible, or other'
craft, preferably a trapeze, provided
suitable energy dissipating or shock absorb-
ing mechanism, and by equipping the aero-
plane with suitable mechanism for engaging
the member carried by said earrier.

"The use of my invention, however, is not
necessarily confined to military or naval serv-
ice, since the aeroplane could be used with
commercial carriers in messenger, or other
service. Nor, 1s.my invention limited to use
with carriers, since it can be employed where
suitable launching or landing fields are not
available, as for instance, on board ship or on
buildings, in which cases, the swinging mech-
anism is supported by suitable means.

My invention will be better understood
from the following description taken in con-

nection with the accompanying drawings and

its scope will be pointed out in the appended
claims.

In the drawings illustrating what I now
consider to be a preferred form of my inven-
tion, o - :

Fig. 1 is a side elevation of a dirigible and
aeroplane showing the embodiment of my
invention

Fig. 2 is an enlarged detail of Fig. 1 illusc
trating the supporting mechanism carried by
a dirigible; : Lo
Tig. 3 is a front elevation of Fig. 2.
Tig. 4 is a modified form of my invention.
Iig. 5 is an enlarged detail of the mech-
anism carried by the aeroplane for engaging
the supporting mechanism, - :

- Fig. 6 is & sectional side elevation of the

with’

.shock absorbing mechanism controlling the
. trapeze; o : :
Ifig. 7 is a section taken on the line 7—7
of Fig. 6. ‘ Co
Tig. 8 is a scction taken on the line 8—8
of Fig. 6. ’

_ Referring to the drawings, the numeral 1-
indicates a conventional type of dirigible,

carrying a gondola or cabin 2, in which is
located a supporting frame 8, for.a suspension
means or trapeze 4, from which an aeroplane
5-is shown suspended..  The trapeze may con-
sist of a horizontal bar 6, supported by two
rods 7 and 8, pivotally secured to the frame
3 at 9 and 10, respectively, as shown in Fig. 3,
and is arranged to swing in a plane parallel
to the longitudinal axis of the girigible, that
is, in the dircction of its travel, in a manner
readily understood. The rods 7 and 8 are
respectively provided with hinged shoulders
11, 12, located substantially at their middle
portions, in order -that said rods may be
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‘doubled up and the trapeze stored within the -

-gondola, when not in use, in the manner in-
dicated by the dash and dot lines 13 in Fig,
2 in which position it will not offer any wind
resistance. Lo C

The aeroplane 5 is provided with two
- curved members 14, 15, supported in a ver-

tical plane in the axis of the aeroplane, with .
their ends diverging and pointing in \tixe di-

rection of travel, as shown in Fig. 2, which
-serve as guides for landing on the trapeze.
The guides 14, 15, are rigidly secured to metal-
lic supporting members 14, 15, respectively,
as shown in-Fig. 5. The lower member 14’
is rigidly supported by rods 16,16’ and 17,17/,
extending from the fuselage 18 in the manner
hercinafter indicated. The guide memher 14
is designed to extend over and in front of the
propeller 19, so as to guard the propeller
‘when the seroplane is landed, or hooked on
tl - irapeze. The upper member 15’ is ro-
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tatably mounted on an axle 20 supported by

rods 17, 17, and is normally urged toward
the member 14 by any. suitable resilient
" means, such as a heavy rubber band 21. This

* band may be held in operative position by
.means of bolts and washers at 22, 23, as hown.

in Fig. 5. On its outer edge, near its pivoted
end, the member 15’ is provided with a stop

24 to limit the upward movement of arm 15,
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by striking a projection 25 formed on mem-
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Der 14”, The menibier 15" is locked iri a closed

bosition, as indicated in Fig, 5, by a latch 26,
arranged to move in:4 suitable-slot formed in
member 25, and normally urged into engage-
ment with the member 15" by a spring 27,
Said-member 15” has a slot 28 suitably lo-
cated to'be engaged by latch 26, when'in a

closed position. A’ cable 29 is suitably at-.

tached to said latch, and at, its opposite end is

sceured to a foot lever 30, located in the cock--

pit-of the fusclage, as indicated in dash and
dot lines in Fig. 2, so that the aviator may
operated the latch by foot. A trigger 3i,
pivoted at 82 on member 14, is-normally
urged upwardly against the member 15" by a
spring 33, for a purpose to be later described.
As the aeroplane approaches the trapeze for

" the purpose of hooking thereon, the mecha-

nism carried by it just described, is in the
locked position, with its several parts in.the
relation ‘shown in Fig, 5. The aviator will
pilot his machine to strike the horizantal bar
6, with either of the guides 14, 15 at some
point between their extreme cnds. The con-
tinued flight of the machine is.directed by the
curvature of said guides, which causes the bar
6'to strike against the rubber band 21, and to

compress and ride over trigger 81, which is

then returned to its nc:mal position by
spring 33. The bar 6 indicated by dotted lines
is held between the locked members 147, 157, as

" shown in Fig. 5 in a manner readily under-

40

stood, .. .

When it is desired to land the acroplaneon.
‘a_dirigible, since both bodies are in motion,

obviously, the dirigible is preferably ap-
proached from the rear.. The aeroplane fol-

lows in the path of the dirigible at’a some-
“what greater speed, generally considered to
"bé about 30 feet per second more than the

..speed: of the dirigible at the time the aero-
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plane is hooked on the bar 6 of the trapeze in
the manner just described.  'When so hooked,
the momentum of the aeroplane causes it to
carry the trapeze forward about its axis 34.
The engine of theaeroplane now having been
stopped, the air resistance of the planes tends

" to retard the aeroplane, but in order further
. to assist this: retarding ‘process, and more

rapidly decelerate the aeroplane, a shock ab-
sorbing system hasbeen provided. Any suit-
able agent.may be employed for this purpose;

such as steel springs, and the like, but T pref-
-erably.use 1 rubber cord system. A suitable

number of rubber cords 35 of proper diameter
are secured to, the frame 3, preferably at a
point in a vertical plane, through the lon-

.gitudinal axis.of the dirigible located: below
.the axis of the trapeze, as indicated at 36.
.Two suitable guide pulleys in axial align-

ment are loeated on the rear end of the frame

.3, when its forward end is regarded as that
.facing the direction of travel. - But.one of

these pulleys, indicated at 87. is visible in Fie.

2, which, it will be observed is in substantial-

1,716,870

ly the same horizontal plane as point 36. A -
cable 88, is suitably secured at one end to a_
point near the lower end of rod 7, passes over
one of the pulleys 87, and extends forward
to the rubber cords 35, to which it,may be
secured or through whose loops it may pass.’

Krom these rubber cords, the cable 88 con-

70

tinues rearwardly to the other pulley 3, over '

which it passes, and continues downwardly to
a point located near thelower end of rod 8, to
which it is suitably secured. A suitable block
87" for guiding the cable 88 to the pulleys 37,
is preferably located between the said pulleys
and the trapeze as-shown in Figs. 2 and 38.:
The trapeze pendulously hangs downwardly
from hinge 34 as shown in Fig. 2, its substan-

75
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tially vertical position being normally main-

tained by the frictional resistance of the cable
system. From the foregoing, it will be seen
that when the rod 6 of the trapeze is engaged
by the aeroplane hooking mechanism, the
trapeze swings forward about its axis 84, to a
position indicated in dash and dot lines at 7,
(see also Fig. 1) during which movement the
cable 38 has traveled to a position indicated

'by similar lines at 38, which movement has

been opposed by the rubber cord 35, thereby
decelerating the aeroplane in a-manner read-
ily understood. In accordance with well
known laws governing pendulous bodies, the
aeroplane will retrace its movement in the
opposite direction, from its limit of forward
swing, which return movement is accelerated
by the contraction of the.cords 85. It has
therefore been necessary to provide:a’ de-

‘celerating system for such recoil. I prefer-

ably use an oil controlled device for this pur-
pose, although any other suitable recoil sys-
tem could be employed. This recoil device
is suitably supported on the forward end of
frame 3, beyond the forward swinging limit
of the trapeze as indicated at 39 in Fig. 2.
As shown in Fig. 6, the recoil device con-
sists of an elongated walled casing 40 open at
one end. This casing is mounted with its
open end facing the forward end of frame- 3.
A cylinder 41, closed at one end is fitted at its

“opposite end into the open end: of said casing

and secured thereto by means of a collar 42,
formed on*the outside of the cylinder, and’
screw bolts42'. A piston 48 is within the cas-
ing 40 arranged to reciprocate within the cyl-
inder 41, The piston carries a rack 44 which
is engaged by a pinion 45 on a shaft 46 which
carries drums 47, 48, 49 and 49’. - The piston
head 50 is formed with a number of passage-
ways 51, best illustrated in Fig. 8 leading
froimn the casing 40 into'the cylinder 41, which -
are controlled by a valve 52. . The valve 52
is held in its scat by a spring 53 in the:-usual |
manner. A passageway 54 extends through
the valve 52 connecting the inner part of cas-
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ing 40 with the cylinder 41, both of which -

are filled with a suitable oil. A cover 55 ar-
ranged to fi¢ the easing 40 is secured into posi-

130



10

. -cables 57, 59, rotate the drums in a clockwise
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tion by bolts 56, soas to forin a single oil filled

chamber of cylinder 41 and casing 40. A
cable 57, secured at one end near the lower -

end of rod 7, extends forward to a suitable
guide block 58, and thenée to druim 47. A
similar cable 59 sccured at one end near the
lower end of rod 8, extends forward to block
58 and thence to drum 48. Obviously, the
rotation of drums 47 and 48, will cause the
piston 43 to move, through the rotation of
pinion 45'on rack 44. In 1ts backward swing
from the position 7/, the trapeze will, through

direction as viewed in Fig. 6, that is, cause
the pinion 45, through the rack 44, to move the
piston into the cylinder 41, which movement
is regulated by the flow of oil through the
central passage 54 of valve 52. To again re-
store the piston to operative. position, a sec-
ond set of drums 49, 49 has been provided,
which is arranged to be rotated in a counter-
clockwise direction as. viewed in Fig. 6, and
thereby actuate the pinion and rack in a di-
rection opposite to that just described. The
counter-clockwise rotation of drums 49, 49
may be caused in different ways, but I pref-
erably use rubber cords 59" and 59"/, secured
at one end to the frame 3 at 60, sce Fig. 3,
and at their opposite ends to the drums 49,
49’, respectively. When drums 49, 49" are
rotated in a clockwise direction, the cords 59,
59’* are wound thereon, that is, during the

- period of the return movement of the trapeze.

As the trapeze swings forward, the rubber
cords 597, 59’ are free to rotate the drums
47, 48 and return the piston to its original
position in the manner described. - In order
to accelerate this return moven{ent, the pas-
sages 51 and valve 52 have heen provided.
As will be readily understood, the flow of oil
through the numerous passages 51 will un-
seat the valve 52, and thereby permit the com-
paratively free passage of o1l from the casing
chamber to the c¢ylinder.

tion, the operation of my invention may

briefly described. Assuming that the aero-
plane is in flight, and it is desired to make a
landing on the trapeze of the dirigible, the
aeroplane will approach the dirigible from
the rear, with the upper guide rod mecha-

In view of the foregoing detailed desci'i{))-'
¢

nism in locked position as-shown in Fig. 5.

On striking bar 6 of the trapeze with cither
of the guides 14 or 15, the aeroplanc is guided

-s0 as to cause the bar 6 to ride over the trig-

ger 31, where it is held by the trigger. The
continued forward .movement of the aero-
plane is decelerated by the rubber cords 35.

-During this forward movement, the piston 43

is set in an operative position through the
counter-clockwise rotation of drums 47, 48,
49, 49’, by cords 59’, 59”’. - On reaching the
limit of its forward movement, the return

movement of the aeroplane is decelerated-

through the action of piston 43, the movement

the central passage 54. , . ‘
On reaching a stable position, the aeroplane

3

of which 1s limited by the flow of oil through _

will be supported with its tail end downward,
as shown 1 Fig. 2, in which position the
planes of thie aeroplane will offer a greater air
resistance when the carrier is in flight. "The
stpports 16, 16’ and 17, 17” have becn par-
ticularly designed to support the acroplane
with its center of gravity in back of the point
of suspension. As the carrier travels, the air
resistance against the planes causes the rear
portion or tail of the acroplane to rise until
the longitudinal axis of the acroplane is hori-
zontal, and as the speed of the carrier in-
creases, the forward end of the aeroplane may.
tilt. slightly downwards, thereby greatly as-
sisting the launching of the aecroplane. The
special advantage, however, of this arrange-
ment is the decrease in weight of the aero-
plane upon the carrier, thereby enabling the
carrier to reach higher altitudes to avoid hos-
tile craft and the like. . '
After the aeroplane has landed, in order to
avoid the rotation of the aeroplane about a
vertical axis, it is suitably secured by small
cables extending from its respective wings
to the bar 6 as indicated at 61 and 62 in Fig. 5.
If it should now be desired to launch the
aeroplane froin its suspended position, the
cables 61 and 62 are released, and.the aero-
plane motor is started, a suitable mechanism
for the aviator to start the motor from the
cockpit being employed, such as that shown
in the copending application of Charles B.
Kirkham, Serial No. 579,359, filed Aug. 3,
1922, which application is assigned to the
applicant herein. Thereupon, the aeroplane
is released by depressing the foot pedal 30,

-which withdraws the latch 26 from the slot

28, thus permitting the guide 15 to move up-
wardly to the position 15’/ indicated in
broken lines in Fig. 5. It is obvious that the
weight of the machine throws the arm 15
upward when released. When so released the
aeroplane may coast until its motor has de-
veloped the necessary power. The guide 15
is returned to its normal position through
the action of rubber band 21, and the slot
28 is engaged by the latch 26, thereby reset-

‘ting the guides for landing.

‘When applying my invention for launch-
ing and landing aeroplanes from suspended
positions on ships, buildings and the like, a
frame, diagrammatically indicated at 63 in
Fig. 4 having a trapeze and the decelerating
and recoil mechanism shown in Fig. 2, and
hereinbefore described, is secured to a hori-
zontal support 64, which is arranged to re-
volve on the vertical column 65. The trapeze
is hooked by the aeroplane in the same man-
ner as above described, when a landing is
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made. However, when: the aeroplane is .

launched from a device of this character, it
is necessary for the aeroplane to develop
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the necessary speed before it is released from

the trapeze. The motor is started and the
action of the propeller will revolve the aero-

.plane about the vertical axis 65. ‘When the

necessary speed has been developed, the areo-
plane is released and takes flight, in a manner
readily understood. -

‘While I have described my invention as
embodied in concrete form in accordance with
the provisions of the patent statutes, it should

- be understood that I do not limit my inven-

tion thereto, since various modifications
thereof will suggest themselves to those
skilled in the art, without departing from the
spirit of my invention, the scope of which
is set forth in the annexed claims.  °

‘What I claim and.desire to secure by Let-
ters Patent is; :

1. In a device for launching and landing
aeroplanes, the combination with a support,
of means pendulously supported thereon, re-
silient means for absorbing shocks received
by said means, an energy dissipating means
for absorbing the recoil from shocks received
by said pendulous means. ‘

2. In a device for launching and landing
aeroplanes, means pivotally suspended, re-
silient means for decelerating the movement
of said means in one direction, and energy
dissipating means for retarding the move-
ment of said pivotally suspended means in
the opposite direction. ' ,

3. In a device for launching and landing
aeroplanes, yielding means arranged to be
engaged by an aeroplane, means for retard-
ing the forward movement of said yielding
means when so engaged, and means for re-
tarding the return movement of said yield-
ing means from its forward position.

4. In a device for launching and landing
aeroplanes, the combination with a support,
of means pivotally supported thereon ar-
ranged to be engaged by an aeroplane, means
for absorbing the shock when so engaged-and
means for absorbing the recoil of said shock.

5. In a device for launching and landing
aeroplanes, a trapeze, resilient means for re-
tardinig the movement of said trapeze in one
direction and energy dissipating means for
retarding the movement of said trapeze in
its opposite direction. .

6. A device for launching and landing

* aeroplanes comprising in  combination, a

58

65

catch bar pendulously supported from a mov-
able support, a hook carried by an aeroplane
for engaging said pendulously - supported
means, and means for damping the oscilla-
tions of said pendulous means when engaged
by an aeroplane. - =
“%7.-A device for launching and landing
aeroplanes, comprising in com ination,
means for supporting an aeroplane, means
carried by an aeroplane.for engaging said
supporting means during flight to suspend
said aeroplane, and means controllable from

1,716,670

the aeroplane whereby the aeroplane may be
launched from said suspended position. ’

8. A device for launching and landing
acroplanes, comprising in combination,
means for supporting an aeroplane, means

“carried by an aeroplane for engaging said

supporting means during flight .to suspend
said aeroplane, means whereby the aeroplane
may be launched from said suspended posi-

tion, and means controllable from the aero-

70

75

plane for releasing the same from its said sus- -

pended position during launching thereof.

9. A ‘device. for launching and landing
aeroplanes comprising in combination, means.
for supporting an aeroplane, means carrie
by the aeroplane for engaging said. support-
ing means during flight to suspend said aero-

80

plane, said last-named means being posi- -

tioned ahead of its center of gravity, means
whereby the aeroplane may be launched from
said suspended position, and means for re-

85

leasing the aeroplane from its said suspended

position during launching thereof.
10. A device for launching and landing

aeroplanes-comprising in combination a sup--

port, means pivotally suspended thereon,

‘neans carried by an aeroplane for engaging
said means, means. for absorbing the shock

received by said pivotally suspended means
when engaged by an aeroplane and means for
absorbing the recoil of said suspended means
when so engaged. . : :

11. In a device for launching and land-
ing acroplanes, a support, suspended sup-
porting means thereon, and. means ‘carrie
on an acroplane for engaging said suspended
means comprising a set of guides arranged to
form a forwardly facing hook and means for
locking the said hook on said suspended
means when engaged by it.’

19. The combination with a relatively
large aircraft having a pendulous forwardly-
facing hook for supporting an aeroplane,
means carried by an aeroplane for engaging
said pendulous means and means for damp-

‘ing the oscillations of said pendulous means

when engaged by an aeroplane. . »

13. In a device for launching and landing
aeroplanes, a support, suspended supporting
means thereon and means carried on an aero-
plane for engaging said suspended means
comprising a hook having a lower fixed guide
member and an upper. guide member pivot-
ally sccured, means for locking the upper
auide member in position and means for lock-
ing the hook on said suspended means.

14. In a device for launching and landing
aeroplanes, a support, suspended supporting
means thercon, and means carried on an aero-
plane for engaging said méans comprising a
hook formed with a lower fixed guide mem-
ber and an upper guide member pivotally

secured, means locking the upper guide mem-

ber in operative position, means for locking
said suspended supporting means between
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said guide members, and means for releasing

- the upper guide member whereby the aero-

[

plane is released from its suspended position.

15. In combination, a -carrier having a
yielding support upon which an airecraft may
effect a landing, resilient means acting upon
said support in one direction and energy dis-

_ sipating means acting on said support in the

10

20

“means in one direction and energy dissipat-

opposite direction. o
16. In combination, a carrier having a

yielding support, an aeroplang having means’

Tor envaving said support, said means being
=Dt = o b 5 =}

~arranged to normally suspend the aeroplane
- with its front end tilted upwardly, and means
“for releasing the aeroplane from its sus-

pended position. oo

17. In combination, a carrier having means
for supporting an aeroplane in a suspended
position, means whereby said supporting
means may be withdrawn from their opera-
tive position and stored within the carrier,
resilient means acting upon said supporting

" ing means acting upon said supporting means

25

30

35

in the opposite direction.

. . .

18. The combination with a relativelylarge
aircraft having ‘means for. supporting an
aeroplane, means carried by an aeroplane for
engaging said supporting means during
flight to suspend said aeroplane, and means
controllable from the aeroplane for launch-

ing the aeroplane from its said suspended .
position. '

19. In combination, a carrier having a pen-

.dulous means for-supporting aeroplanes, re-

silient means for absorbing shocks received
by said means, energy dissipating means for
absorbing the recoil from such shocks, and

. means carried by an aeroplane for engaging

40

¥

said pendulous means. :

90. In combination, a carrier having a
yielding means for supporting an aeroplane,
a resilient means for absorbing shocks re-

‘ceived by said means when engaged by an
_aeroplane, means for absorbing the recoil

from such shocks, medns carried by an aero-
plane for engaging said yielding means,

* means for starting the aeroplane motor when

50
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supported by said yielding means and means
for releasing the aeroplane from said yield-
ing means. '

91. The method of landing and launching
aeroplanes from dirigibles which consists in
supporting a yielding element on the diri-
gible, engaging said element by a
mechanism on said aeroplane by flying the
hook into said element, locking said aero-
plane in suspended position, and releasing
said locking means when the aeroplane is to
be launched. o :

929, In a device for launching and landing
aeroplanes, means_for supporting the aero-
plane in a suspended position, and shock ab-
sorbing means; for 'said supporting means

‘comprising a pinion responsive to the move-

hooking

5

ment of said supporting means, a piston
formed with a rack in engagement with said
pinion, a cylinder, a housing for said pinion

"and rack containing oil and a valve on said

piston for controlling the passage of oil be-
tween the cylinder and housing.

93. In a device for launching and landing
acroplanes, pendulous means for supporting
an aeroplane in a suspended position, and
means for decelerating said pendulous means

comprising an enclosed unit containing oil,

a piston therein formed with a rack, a pin-
ion in said unit in engagement with said
rack, a drum actuated by $aid _pendulous
means arranged to rotate said pinion, and a
valveon said piston, -

24. In a device for

aeroplane in a suspended position and retard-

ing means for said means comprising a drum

rotatable in response to the movement of said

launching and land--
ing aeroplanes, means- for supporting an

70
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first means, an enclosed unit containing oil,

a piston therein responsive to the rotation of
said drum, a valve on said piston for retard-
ing the piston, and means for restoring the
drum to 1ts original position.

95. The combination with a ditigible of a
trapeze suspended therefrom, and an aero-
plane having means‘adapted to effect a hook-
ing engagement with said supporting means

- during flight s the aeroplane flies under and

overtakes the dirigible.

96. In combination with a relatively large
aircraft, a trapeze construction suspended
therefrom and extending below the same, and
means associated with said construction
tending to maintain it vertical with reference
to the aircraft, while the said craft is in flight
for automatic engagement by another air-
craft, substantially as described.

27. In combination with a relatively large
aircraft, of a trapeze construction suspended
therefrom, and means for elevating said con-
struction to and housing it within the sides of
said aircraft, substantially as described.

98. In combination with a relatively large

airéraft, having a cabin related thereto, of a
trapeze construction adapted to be suspended
below said cabin, including depending mem-
bers and bar connection between the lower
ends thereof and means for elevating said
trapeze construction to a stream line posi-
tion relative to said cabin. '

929. In combination with a relatively large

aircraft, having a cabin related thereto, of a

trapeze construction adapted to be suspended

below said cabin, including depending mem-
bers and bar .connection between the lower
ends thereof and means for elevating said
trapeze bar structure within the enclosure of
the cabin. ; :

In testimony whereof I have affixed my
signature. -

- LAWRENCE B. SPERRY.
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