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7 The invention relates to the field of airfield facilities and, in particular, to an

8 airfield facility for docking and cargo handling system for lighter-than-air vehicles.

9
10  Description of Related Art
11
12 There are basically two types of Lighter-than-air vehicles; rigid or non-

13  rigid. There are three general types of non-rigid vehicles: those comprising a

14  single gas filled bag; several gasbags joined together in series; and, of course,
15 those having a multiple number gasbags within a non-rigid envelope. Rigid
16 airships have an intemal structure defining the shape of the vehicle and contain
17  aplurality of gasbags therein and with an outer aerodynamic cover there over. In
18 - non-rigid designs the cargo flight station and cargo compartments are
19  suspended from the bottom of the vehicle in what is most often referred to as a
20 gondola. In rigid designs it is also common practice to mount the flight
21  station/passenger and cargo compartments under the gasbag, although many
22  designs integrate them in to the rigid frame of the vehicle.
/23 _

24 One of the problems with both rigid and non-rigid lighter-than-air vehicles
25 s their limited ability to station keep and/or maneuver'when docking, especially if
26  there are any significant cross-winds. This is due primarily to their large cross-
27  sectional area that causes the vehicle to "weather vane" and "wave" with the
28  wind. They are particularly difficult to control if the wind is gusting or when there
29  are significant up or down'd,raﬂs. In fact, docking has proven to be the most

30 difficult portion of a flight for a lighter-than-air vehicle. Thus the most common
31  docking procedure is moor the vehicle by its nose and let it weather vane.




22 " designs integrate themin to the rigid frane of the vehicle. 23 24
One of the problens with both rigid and non-rigid lighter-than-air vehicles
25 is their limted ability to station keep and/ or maneuver when docki ng,
especially if .2 6 there are any significant cross-winds. This is due
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down o aquqngg |nes must be used to "Iock" the vehicle in one position. It is obvious,

9 however, that it is always important to minimize the time spent in such
10  operations.
11
12 ~ The docking aspects of the problem was addressed in U.S. Patent No.
13 1,119,646 "Device For Landing Or Berthing Airships” by H. V. Schleinitz wherein
14  a rotating platform for docking lighter-than-air vehicles is disclosed. In addition,
15  U.S. Patent No. 1,867,591 “Dirigible Air Dock" by A. S. Pranke discloses a rail
16  mounted rotating platiorm. U.S. Patent No. 1,748,500 "Mooring Of Airships by"

17 H.V. Thaden discloses the use of circular tracks having devices for supporting

N

18 the vehicle such that the vehicle can align with the prevailing wind. U.S. Patent
19  No. 1,853,777 "Method Of And Apparatus For Berthing Airships” by W. V. N.
20  Powelson, et al. discloses a rotatable suspension system for docking a lighter-
21 than-air vehicle wherein the suspension system is rotated so that it is aligned
22  with the relative wind. After the vehicle is secured the suspension system is . -
= 23 rotated such that the vehicle is aligned with a below ground level pit that is used
24  to shelter the vehicle. While all these concepts allow the vehicle to dock and to
25 weather vane after docking; none of the above concepts provide for
26  simultaneous loading and unloading of cargo, while the vehicle weather vanes.
27
28 The conventional Ioadin'g of cargo containers and the like through doors
29 located on the side of the vehicle is too slow and it would be difficult to
30 'simultaneously load and unload cargo in order to maintain the gross weight of
31 the vehicle constant. Cargo aircraft, such as the C-5 military transport, have
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cargo, gwile the vehicle weather vanes. 27 28 The conventi onal

Ioading of cargg containers and the |ike through doors
10 The need to maintain a constant payload weight during loading and

11  unloading of cargo and to provide a cargo loading system that minimizes the
12  docking time for unloading and loading cargo was addressed by the invention
13  disclosed in co-pending patent application serial no. 08/148,224, entitled "A
14  Cargo Loading System For A Lighter-Than-Air Vehicle" by G. Belie, et al., filed
15  November 8, 1993. This invention is a cargo compartment for a lighter-than-air
16 vehicle. In detail, the cargo compartment includes a cargo carrying structure
17 mounted to the bottom of the vehicle having a plurality of passageways
18 extending along the longitudinal axis of the vehicle. Each of the passageways is
19 aligned with the lateral axis of the vehicle and extends completely through the
20  structure and is adapted to provide simultaneous unloading of cargo from one
21 end and loading of cargo from the opposite end. A cargo moving system is
22  mounted in the floor of each passageway for moving the cargo in one end and
s 23 out the opposite end of the passageway and to intermediate positions
24 therebetween. A cargo securing system is mounted on the fioor of the
.25  passageway for releasable securing the cargo within the passageway at the
26 intermediate positions. Thus not only is a significant amount of time saved, but
27  the weight of the vehicle remains essentially constant.
28 _
29 However, the problem of bringing the cargo to and from the vehicle when
30 the vehicle weather vanes must be simultaneously addressed in order to insure

31 that the time advantage of the above described cargo system is not lost.




29 " located on the side of the vehicle is too slow and it would be
difficult to 30 si mul taneously | oad and unload cargo in order to maintain
the gross weight of 31 the vehicle constant. Cargo aircraft, such as the
C-5 mlitary transport, have 31 féont and rear opening doors to the
cargo conpartnent. However, noving the cargo sinmultaneously in the
front and out the rear of a large lighter-than-air 3 vehicl e woul d stil
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8  position on the platform and lowered down therein. The vehicle must be moved
9 to a second position for the loading of a replacement module. This design has
10  several drawbacks, among which are that the cargo can not be simultaneously
11  loaded and unloaded, and the vehicle must be moved after unloading to a new
12  position for reloading. These drawbacks greatly increase the tum-a-round time
13 and complicate the design of the platform. Additionally the use of a cargo
14  module in such a manner, requires that it be designed and certified as part of the
15  vehicle airframe, greatly increasing its cost.
16
17 Thus it is a primary object of the subject invention to provide a docking
18  system for a lighter-than-air vehicle.
19
20 It is another primary object of the subject.invention to provide a docking
21  system for a Iightér-than-air vehicle that can accommodate the vehicle when it
22  weather vanes during docking and after docking during cargo loading, refueling,
=’ 23  maintenance and storage.
24 . |
25 It is a further another object of the subject invention to providé a docking
26  system for a lighter-than-air vehicle that is compatible with conventional cargo
27  transporting systems. |
28




15 Novenber 8, 1993. This invention is a cargo conpartnent for a
lighter-than-air 16 vehicle. In detail, the cargo conpartnent includes a
cargo carrying structure 17. nounted to the bottom of the vehicle having a
plurality of passageways 18 extendi ng al ong the |ongitudinal axis of the
vehi cl e. Each of the passageways is 19~ aligned with the lateral axis of
the vehicle and extends conpletely through the 20 structure and is

adapt etl t SUMMARY OF THE INVENTIQNI oadi ng of cargo fromone 21  end and
Ioading of cargo fromthe opposite end. A cargo noving systemis 22

nmountedl in the floor of each passageway for noving the cargo in one end and
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24 t her ebet ween. cargo securing systemis nounted on
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descrl g ed l%'?errgloa% Sbtf %'r‘g i\licéhirtl:ﬁat all'né) Ségdendingélcompletely through the structure. The
9  passageways are adapted to simultaneously off-load cargo containers from one
10 end of the passageway and to on-load cargo containers from the opposite end.
11 A platform, is inéluded, having a longitudinal axis, and is rotatable about an axis
12  of rotation. The platform includes: a center section for receiving the vehicle when
13  docked; a first side portion extending along th.e longitudinal axis of the platform
14 for receiving cargo containers off-loaded from the vehicle; a second side portion
15  extending along the longitudinal axis of the platform for storing cargo containers
16 to be simultaneously on-loaded; a first system to rotate the platform about the
17  axis of rotation; and a second system to secure the vehicle to the platform. A
18 transportation system is provided for receiving cargo containers from the first
19 side of the platform and for positionihg 'cargo containers for transfer onto the
20  second side of the platform and transporting the cargo containers to and from
21  remote locations.
22 |
W 23 In a first embodiment of the invention, the axis of rotation of the platform is
24  generally at its center and the second system secures the vehicle to the platform
25  such that the center of the vehicle is co-incident with the axis of rotation.
26  Preferably, the first system includes a plurality of circular tracks having a center
27  co-incident with the axis of rotation of the platform. A plurality of wheels are
28 mounted on the platform in contact with the plurality of circular tracks. A
29  propulsion system mounted on the platform is coupled to and drives one or more
30  of the wheels providing for rotation of the platform. An altemate approach is to

31 pin the platiorm at its center (axis of rotation) and mount a plurality of




1° Besides the cargo issue, there is the problemof refueling of the
vehicle, as well 2 as conducting the necessary nai ntenance of the vehicle
when it weat her vanes. 3 4 - U. S. Patent No. -5,143,323 "Airship
Handl i ng Systent by F. Husain 5 discloses a rotating platformfor docking
a vehicle. The platformincorporates an 6 arresting gear assenbly. The
cargo is contained in a nodule that is nmounted in 7 an open recess at the
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accompdatgahhtad \dH it owir $Hat' it movable vertically upward and downward thereon
10 and includes one half of a quick disconnect type coupling. A winch incorporating
11  a retractable line is mounted in the nose of the vehicle. The second half of the
Y 12  quick disconnect coupling is connected to the end of the line, such that when the
13  quick disconnect halves are joined together, the vehicle can be winched into
14  contact with 'the tower even with a head wind. The securing system also
15 includes a plurality of winches mounted along the vehicle on either side thereof
16  having mooring lines that can extended downward and tied down to a plurality of
17 tie down fixtures mounted along the platform.
18 |
19 In a second version of the second system for securing the vehicle to the
20  platform, the mooring tower includes a bottom portion fixed to the end of the
21 platform. The top portion is movably mounted to the bottom portion such that it
22 can “telescope" upward and.downward. A first winch is located at the top of the
/23 tower having a retractable line with half of a quick disconnect coupling attached
| 24 to the end. A second winch is mounted in the nose of the vehicle that
25  incorporates a retractable line having the second half of the quick disconnect
26  coupling attached thereto. When a vehicle approaches, the top poﬂioh of the
27  tower is extended upward. the lines from the two winches are extended down to
28 the platform so that the grbund crew can connect the disconnect halves together.
29  The vehicle is winched into contact with the tower. Thereatter, the upper portion
30 of the tower is lowered as the vehicle mounted winches along each side are

31  used to "pull' the vehicle downward to and to secure it to the platform.
-

e




22  weat her vanes during docking and after docking during cargo |oading,
refuel i ng, _
anot her object of the subject invention to provide a docking 26 system
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warehouses located nearby can be brought along one side of the platform for off-
loading cargo thereon and cargo on the platform can be off-loaded onto
unloaded cars. Of course, parallel roads and conventional trucks can be used to
bring to and remove cargo from the platform.

In a second embodiment of the invention, the platiorm is rotatable about
an axis of rotation at one end and the second system secures the vehiole to the
platform such that the nose of the vehicle is generally co-incident with the axis of
rotation of the pIatform. - In this embodiment, the first system to rotate the
platiorm about its axis of rotation includes a plurality of circular tracks with
centers co-incident therewith. Again, if the ground is suitably prepared,
conventional wheels and circular roads can be used. For this second
embodiment, the second system for securing the vehicle to the platform requires
that the tower by mounted at the one end, co-incident with the axis of rotation.
Thus when the mooring lines are secured the vehicle will rotate about the one
end (the tower) Ali other systems remain identical with the first embodiment.

In operation, prior to the vehicle docking, the platform is aligned with the
parallel tracks and loaded and unloaded cars are brought along the sides of the
platform from remote locations such as warehouses. The carQo is loaded on the
first side portlon of the vehicle and previously unloaded cargo from a departed
vehicle stored on the first side portion of the platform is off-loaded therefrom onto

the empty cars. After the cars are retumed to the warehouses the platform, with

the restaged cargo thereon is rotated so that itis allgned with the then prevatlmg
wrnd The vehicle approaches from a downwind dlrectton and as It starts to

-~ -

extend over the platform it is stopped and begms to hover The vehlcle i




11 A platform .is included, having a longitudinal axis, and is rotatable
about an axis 12 of rotation. The platformincludes: a center section for
receiving the vehicle when 13  docked; a first side portion extending
along the longitudinal axis of the plagform 14 for receiving cargo
containers off-loaded fromthe vehicle; a second side portion 15

extendi ng along the longitudinal axis of the platformfor storing cargo
cont ailner se¢wedito the P!ﬂt%ﬂlltalﬂii@bﬂ!ﬂ goyableseliatior telescopingdoweE FPReSS: at e t he
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syst erg segsihsurhNeTHECAbvdage of fife firshbirbodimént, whiefdin the pldtfoPmcionites of the

vehicle is co-incident with"the axis of rotation. 26 Preferably, the
first Tysabout rits gepteraispthatapnlyy ope faurthuiofr ther dands areai isg requitsd de 27

wheel @ ar dosiirudate a3 366 abrRsyiRG ofind PRIRITE. Bt B sekbnd, o
circular ignisddiment, 8% tenidenby tesdinalirsibaoreasad.ed on the platformis
coupled to and drives one or nore 3 0 of the wheels providing for

rotgit:li(bn of the platform An alternate approach is to 31 pin the platform
at ity center (AxiS s fepbshibAity, HcdG8 Mading aHb2nIéadiY operations can
a\_/"lz continue. After the cargo has been loaded and any required vehicle_ replenishing
13 and repair has been accomplished, the vehicle is un-moored and disconnected
14 from the tower and leaves the platform. The platform can then be rotated into
15 realignment with the parallel tracks or roads wherein the cars or trucks can again
16 be brought along side. Thus this system eliminates, or, at least dramatically
17  reduces, the problems associated with prior art docking and cargo handling
18  methods and systems, in that, cargo loading and unloading can continue as the
19 vehicle weather vanes and the gross weight of the vehicle is essentially
20 maintained at a constant value. In addition, the docking system reduces the tum
21 around time for such vehicles to a minimum due to the high degree of paralielism
22 . in the system. This also provides a high degree of repeatability for reliable and

.23 predictable operations.

24 ' _

25 “The novel features which are believed to be char-acteristic of the invention,

26 both as to its organization and method of operation, together with further objects

27  and advantages thereof, will be better understood from the following description

28  in connection with the accompanying drawings in which the presently preferred

29  embodiment of the ihvéntion is illustrated by way of example. It is to be

30  expressly understood, however, that the drawings are for purposes of lllustration




61 conventi onal wheels on the platformpositioned to allow rotation of
the platform2 about the axis of rotation. This |atter approach requires
that the ground be 3 suitably prepared to take the | oads induced by the
pl atform and any vehicle 4 docked thereon. It does, however, easily
conpensates for expansion and 5 contPaction of the platformdue to

t enperature changes. 6 7 ' One version of the second system for

securiqg t | t iy B3g! inflioRCSY tHallimf¥esf thsunt ed
on onefen of H?ﬁ%ﬁéﬁgtﬁgﬁ%‘ﬁhgfﬁgﬁm égd%d I&%n%giralet?lggioon tHeég?ower ft at is
novablz vdnvéntionhl y upward and downward thereon 10 and includes one half

of a qc'iji ck di sconnect type coupling. A winch incorporating 11 a
retractable line is nounted in the nose of the vehicle. The second hal f of

the 12 %Eﬁ?ﬁmewmnggﬁmm ected to the end of the |ine,

such that quick di sconnect hal ves are joined together, the
vehi cl® can be wi nched into 14 contact. with the tower even with a head
wi nd. The secur',ng s1ystem al so, 15

driglis:
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g _
9 Figure 2 is a crosé-sectional view of the docking system illustrated in
10  Figure 1 taken along the line 2-2.
11 _
w12 | Figure 3 perspective view of the system similar to Figure 1 illustrating the
13  platform incorporating a first version of a first version of the vehicle securing
14  system aligned with the prevailing wind ready to receive an approaching lighter-
15  than-air vehicle approaching to dock. -
16 |
17 ' Figure 4 is a partial view of the vehicle and mooring tower illustrating the

18 first version of the securing system used to bring the vehicle in the docked

19  position.
20
21 Figure 5 is a view similar to Figure 4 illustrating a second version of the

22  vehicle securing system used to bring the vehicle in the docket position.

24 - Figure 6 is a view similar to Figure 5 illustrating the vehicle docked using
25 the second version of the vehicle securing system.

26 |

27 Figure 7 is perspective view of the docking system with a lighter-than-air
28  vehicle moored thereto.

29



18 19 In a second version of .the second system for securing the
vehicle to the 20 platform the nooring tower includes a bottom portion
fixed to the end of the 21 platform The top portion is novably nounted
to the bottom portion such that it 22 can "tel escope” upward and '
downward. A first winch is located at tthe top of the 23 tower having a
retractable line with half of a quick disconnect coupling attached 24 to
the end. A secigurel & iha icrossrsautioral view similasto Figurd 2 iliusivatihg d lighiteRS

i ncorporates a retractable |line having the second half of the quick

di scorhectthamair vebigie mepred to the platiesnans being simullanqously uplpaded aed  t he
top payti ower is extended upward. the lines fromthe two
Wi nch a?f@'ogg?@ﬂ@lgﬁb%g- to 2 8 the platformso that the ground crew can
connecf the disconnect halves together. 2 9 The vehicle is wnched into

contact with the tower. Thereafter, the upper portion 30 _of the tower is
| over &l as t he Rigurecd ds goPerspectivenvinwsoba segond @mbodiment of the dogkieg 1 o

the t rSincpYPieRt FRral i latolf ek B ol Brblenk? 1", P20 < Cual 1y spaced

2 frpmthe axis of rotation and spaced apart a distance slightly greater
than the 3 w dth of the EI atform The tracks extend froma point beyond

t he pl&tf PRSCRIBTION OF THE PREFERRED EMBODIMENT
3 _
10 Referring to Figures 1 and 2, the docking system, generally indicated by

11 numeral 10, includes a platform 12, rotatable generally about its center 14 (axis
12 of rotation). The platform 12 includes: a center portion 16 for receiving a lighter-
13 than-air vehicle; a first side portion 18 for storing cargo for loading onto the
14  vehicle; a second side portion 20 fof receiving cargo unloaded from the vehicle;
15  and a mooring tower 22 mounted on one end. The platform 12 further includes a
16  plurality of wheels 30 in engagement with a plurality of circularly configured rails
17 32 having their center co-incident with the axis of rotation 14 of the platform. A
18  powerplant 34 is mounted on the platform and is coupled to one or more sets of
19 wheels 30 for driving the platform about its center (axis of rotation). The
20  powerplant 34 can take many forms, for example a diesel electric locomotive
21  powerplant. Of course, a multiple number may be necessary, particularly if the
22 platforrh 12is large.

23 |

24 A pair of parallel tracks 40 and 42, that originate from remotely located

25  warehouses 43A and 43B, are equally spaced from the axis of rotation 14 and

26  spaced from each other a distance sufficient to allow rail cars 44A and 44B to

27  come along either side of the platform when it is aligned therewith. Of course, a |

28  pair of parallel roads could be used in conjunction with trucks (not shown)

29 instead of the rail system shown in Figure 1. Regardiess, as illustrated in Figure

30 2, these rail cars 44A and 44B are used to off-load' cargo, such as cargo

31 containers 54 carried on carts 55, from the side portion 20 and to load cargo




4 point along at |least a portion of the length thereof, at |east the

| ength of the cargo 5 conpartnment of the docked vehlcle Thus | oaded rai
mounted cars from6  warehouses | ocated nearby can be brought al ong one
side of the platformfor off- 7 | oadi ng cargo thereon and cargo on the
pl atform can be off-|oaded onto 8 uniddaded cars. O course, parallel
roads and conventional trucks can be used to 9 bring to and renove cargo

fromthe peaithpiers alsd cﬁilned on' arfs BBCEA%oCEHEPAMBA 18, (i iudkesf Wy, the

platformis rotatable about 12 an axis of rotation at one end and the
second 2sysmavableccartss 55has wilhbel subsequentlyl Seen, gid in thertranster figarghto nose

of the vehlcl? I S %%ngrihlgﬁ co-incident with the axis of 14 rotation of
the pl &t f oRRd from,agdocke Blrent, the first systemto rotate the 15

pl at f opym about its axis of rotatlon includes a plurality of circular tracks
with 1 centers co-incident therewith. Again, if the ground is suitably
prepar &d, 17 Stllhvefemngltml Fighresl £ and @ and additionallyadsFigaresi® and & afteFor

{Eie.splsgf]?g ggbodl men%wg%)h econg P%?t eg foréeas(gﬁdurl n tﬁge%vig fl e to
co- | ”C denjp é\’/"g{qaﬁoflﬂ ﬂ\& 18 raiPEars' A taﬁ@ 448 B réi{]ﬁiédi?oethw&iéh‘éuéé es are

secure t he rotate about e one 21 end (the tower)
ot her gyst ¢48A amneh43B, neSpectNesly the plattolmn 12 issrotated stichdhat it alighed wnth I n

T L e A T N AN
si des 19f 1 fifstrated in Flgure 3 approachlng downwind to the aligned platform 12. The
11 vehicle 62, having a longitudinal axis 63A, vertical axis 63B and lateral axis 63C,
. 12 also includes a gasbag 64 to which is suspended a gondola 66. A plurality of
13  propulsion systems 68 are mdunted on the gondola and the flight station 70 is
14 located in the front under the nose 72. As particularly shown in Figure 4 the
15  vehicle 62 includes a winch 74 mounted in the nose 72 cbntaining a flexible line
16 76 terminating in a first half of a coupling 78. A collar 82 is rotatably mounted oh
17  the tower 22 and is also movable vertically thereon. A second half of the
18  coupling 84 is mounted on the collar 82. As the vehicle 62 approaches the
19  platform 12, the line 76 is un-reeled, and coupling half 78 is attached by ground
20 crew members (not shown) to coupling half 84.
21
22 The collar 82 is initially in its lower position wherein the coupling halves
“~ 23 are joined and, thereafter, the collar is raised to a docking position, indicated by
24  82A. On approach, the vehicle 62 can also extend a plurality of mooring lines
25 90 from winch assemblies 91 mounted on the vehicle 62. The winch assemblies
26 74 and 91 are used to pull the vehicle to the mooring tower 22, in conjunction
27  with thrust from the propulsion systems 68. The mooring lines 80 from the winch
28 assemblies 91 are secured to fittings 92 on the platform 12. The collar .82 is
29 lowered as the winch assemblies 91 reel in the lines 90 until contact with the
30 center portion 16 of the platform 12 is made. Because the vehicle is designed to
31 be "powered down" on to the platform 12, other securing systems, such as




25 platformfromrenote | ocations such as warehouses. The cargo is | oaded
on the 26 first side portion of the vehicle and previously unl oaded cargo
froma departed 27 vehicle stored on the first side portion of the
platformis off-|oaded therefromonto éﬁ? the enpty cars. After the cars
-are returned to the warehouses, the pl orm with 29 the restaged cargo
thereon, is rotated so that it is aligned with the then prevailing 30

wi nd. The glamps otpshiowe)haoufitetinoa thawplatforndicoald benused tasecurestiets to
31 extend over_the platformit is stopped and begins to hover. The

vehi cl @ i svehicle G2 thegeleured to the platformeither the novable collar or

t el escqpi ng tower concepts. 2 Thereafter, the cargo can be unl oaded and
new cargo sinmultaneously | oaded 3 onto the vehicle. Note that should the

wind shft, theiyPlguréssandl6 & eacondvsisicleisecuring system isilustratdd whemin h t he
wind and the platformis rotated to bring the vehicle 5 I nfo such

al i gnmént . thentawere dasigsated, byntmeral@e c that &QH!Pf'lﬁﬁstﬂwIQWR!hfil‘ﬁ ppgion 93
ot at e® 7 angaty@abaN eacbpiio ek PO OLT N wnkhYlsrnblie A heTSD |
required t @ethavirks & mosrig line07 téimid&linglirga eisconhect hdlf 98ie Asl thefvahivle
However, with the second 9 enbodi ment, the tenden to self _align is
i ncr eaged. 62mapproaches the platform 12, the upper portion 94 of ¥he tower 22' is rglsed
9 andthe mboring line 97 is extended. The coupling half 98 is connected to the
10 coupl.ing 78 and the vehicle is pulled to the tower 22, in conjunction with thrust
11  from the propulsion systems 68. When contact is made, the upper portion 94 is
12  lowered as the winch assemblies 91 reel in the lines 90 until contact with the
13  center portion 16 of the platform 12 is made.
14
15 Referring particularly to Figures 7 and 8, it can be seen that the gondola
16 66 includes a plurality of passageways 100A-F extending along the longitudinal
17 axis 63A. The passageways 100A-F are aligned with the lateral axis 63C and
18  extend completely through the gondola 66 with first and second ends, indicated
19 by numerals 102 and 104, respectively. Each end includes fold up doors 105
20  attached thereto for protecting the cargo while in flight. The passageways 100A-
21 F are configured to receive and hold one or more of the cargo containers 54.
22 Because all the passageways 100A-F are basically identical the following
_ 23 remarks shall be directed at just one, 100A. The floor 106 of the passageway
24  100A contains a plurality of roller assemblies (not shown) that allow the cargo
25 containers 54 to be "rolled” on to the floor 106 and, in fact, in end 102 when
26 loading and out end 104 when unloading. Although the cargo containers 54 can
27  be pushed by hand, a plurality of powered roller assemblies (not shown) are
28  provided in the floor 106 to assist in the movement of the cargo containers 54 in
29 and out of the passageway. A cargo container locking system (not shown) is
30 provided to prevent movement along the longitudinal axis, vertical axis and
31 lateral axis, 63A, 63B, and 63C, respectively. it should be noted that the use of




11 During this repositioning, the cargo | oading and unl oadi ng
operations can 12 continue. After the cargo has been | oaded and any
required vehicle repl enishing 13 and repair has been acconplished, the
vehicle is un-noored and di sconnect ed fromthe tower and | eaves the
platform The platformcan then be rotated into 15 realignnment with the
paral l el tracks or roads wherein the cars or trucks can again 16 be

brought al thedcans!gs toheeamy tHes caigpt eontainers B4tis optional; doweves,! théreuusej cal | y
17 reduces, the problens associated with prior art docking and cargo
handl i Ag 1particularlyoti shey havesa crallarized tbegs” alloys;the samagontainess te e ng can

veni cl 31 oMee Bacib. a8yt nd HRERR AR RIS, 120 Vel uer T addi 1 on,
t he dogki ng systemreduces the turn 21  around time for such vehicles to a

m ni mrum due to the high degree of parallelism?22 in the system This also

provi d&s a hi ghCargp eentginers: pd ara simultangaysly @maoxedofremthe passpgeways apl e
oper at i_.ons

char - a8t er Fgﬁlﬁfzg?t ?rh%s ﬁ:@e ﬂﬁ"glﬁ é@%&éﬂtﬁ%{yﬁgﬂgg\%@? isggng? géf#g !’;{%" (lg&a ﬂ?aen d
met hod7of  gaghay 64N, Of eslrsé cthevihdividual mt @jties loaded cargo tonthinersaks

t hereof, wll be better understood fromthe follow ng description 28 in
connec8i onmuist ke knewasedhphingyegndieamiaiched withthecgontainers 'E%‘EE 1‘!";’%5‘25& erred
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of Il hgstraasérof a conventional aircraft. If the total weight of the new cargo is
11  dramatically different from that being off loaded, then containers loaded with
12  ballast (not shown) may have to be used. Such a case would occur if the cargo
13 being unloaded were automobiles and cut flowers were being loaded. The
14  vehicle cargo loading system is discussed in more detail in co-pending patent
15 application serial no. 08/148,224, entitled "A Cargo Loading System For A
16 Lighter-Than-Air Vehicle" by G. Belie, et al., filed November 8, 1993, herein
17  incorporated by reference. |
18
19 After the vehicle 62 has been serviced and the new cargo has been
20 loaded, the powerplants 68 are started and the vehicle is released from the tower
21 22 and from the platform 12. After the vehicle 62 has taken off, the platiorm 12
22  isrepositioned in alignment with the paralle! rails 40 and 42 wherein new cargo
\_’ 23 containers are brought from the warehouse 43A and the off-loaded cargo
24  container are brought to warehouse 43B.
25
26 A second embodiment is illustrated in Figure 9 wherein a platform 110 is
27  rotatably mounted at one end 112 (axis of rotation) instead of its center. A
28  mooring tower 113 is mounted on the platform 110 that is co-incident with the
29  axis of rotation 112. The platform 110 is mounted on a plurality of wheels 116
30 (instead of rails) that ride on circular roads 118 having their center co-incident

31  with the axis of rotation of the platform. The wheels 112 would be driven by a




91 and description only and are not intended as a definition of the
limts of the 2 invention. 3 4 BRI EF DESCRI PTI ON OF THE DRAW NGS 5 6
Figure 1 is a perspective view of a first enbodi nent of the docking system
7 wherein the platformis rotatable 3§OUt its center. 8 9 Figure 2
I's a cross-sectional view of the docki systemillustrated in 10 Fi gure
1 taken along the line 2-2. 11 12 Figure 3 perspective view of the

syst emisi nplopulsion Systehe (hol shewhy als mtﬁéq:réﬁouslplmbéwsaul FloFrivinkdd N9 a

first version of a first version of the vehicle securing 14 system

aI . gnea wi Systeme M@M&“ﬁln@aﬁlﬁkfoﬂdad?otaﬂdr 122 arecused tsq)bmgacatg@gtm anght er -
parti an v, famcfhe, flafo R Beodsly SREC RN moyotedepid ik becdsdt
versi og of withethiee pletion. SVAIE ofherspettibAs ufi the . Ysteie fémbim idbntigal. domesd

5 advantage of this second embodiment is that the tendency of vehicle to align

6 itself with any wind is increased. However, it takes four times the land area.

7

8

9 While the invention has been described with reference to a particular
10 embodiments, it should be understood that the embodiments are merely
11  illustrative as there are numerous variations and modifications which may be

12  made by those skilled in the art. Thus, the invention is to be construed as being
13 . limited only by the spirit and scope of the appended claims.

14

15 INDUSTRIAL APPLICABILITY

16

17 The invention has applicability to the airline, aircraft and construction

18  industry involved in the building of airports and the like.




19 position. 20 21 Figure 5 is a viewsimlar to Figure 4
illustrating a second version of the 22 vehlcle
bring the vehicle in the docket position.

similar to Figure 5 illustrating the vqucl e docked“'ﬂl ﬂﬂ“““ ”lﬂcond
version of the vehicle securing system™"26 27

dto

perspective view of the docking systemwth a Ilghter t han- alr vehi cl e
rrpo_red themJ_;AIMSZQ 101 _ Figure 8 is a cross-sectional VI ew
simlar to Figure 2 illustrating a lighter- 2 than-air vehicle noored to

Zhg pl atforg alrjlsl bei ng si mul t aneously unl oaded and 3 rel oaded wi th cargo.
dodiing o 1 ogerSsfelin EndSRRE GG IR fors MERRSALAReE g
2  alongitudinal, vertical and Iateral axis comprising:

- a cargo carrying structure mounted to the bottom of the vehicle extending
along at least a portion of the longitudinal axis having a plurality of open ended
passageways aligned with the lateral axis of the vehicle and extending
completely through said structure, said passageways adapted to simultaneously
off-load cargo containers from one end of said passageway and to on-load cargo
containers from the opposite end;

W 0 N 6 b W

a platform, having a longitudinal axis, said platform rotatable about an
10  axis of rotation, said platform comprising:

11 a center section for receiving the vehicle when docked;

12 a first side portion extending along the  longitudinal axis of said
13 platform for receiving cargo containers off-loaded from the vehicle;

14 a second side portion extending along the longitudinal axis of
15 said platform for _storing cargo containers to be simultaneously loaded on
16 the vehicle; |

17 first means to rotate said platform about said axis of rotation; and
18 second means to secure the vehicle to said platform; and

19 transportation means for receiving cargo containers from said first portion

20 of said platform and for positioning cargo containers for transfer onto said
\_ 21 second side of said platform, and transporting said cargo containers to and from .

22  remote locations.

23
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78 DESCRI PTI ON OF THE PREFERRED EMBODI MENT 9 10 l““r“‘“m
Figures 1 and 2, the docking system generally indi cat\e\“ m
10, includes a platform 12, rotatable generally about S ceriteM 13 (aX| S
12 of rotation). The platform 12 includes: a center portion 16 for
receiving a lighter- 13 than-air vehi 8fe; a first side portion 18 for
storing cargo for |oading onto the 14 vehi cl e; a second side portion 20
for regeivpng cﬁﬁ&@yé!éh\%jféifémmchﬁnweéﬁrﬁbﬁsm :5 and.a nooring tower 22
nount ed on one end. e platform 12 further includes a 16 plurality of
wheel s230 in er@@mmf rofiation af saidplatforyn lafgeoerailula&nsyentan;fary:hred rails 17
32 hav ngthelrcnter o-1inci.dent w,th the t at.l, 0
pl atfo m A 18 S ﬁ qifangls F@a%ﬂﬁ?éac'éfﬁﬂﬁﬁé’eﬁl% o§ﬂg£ﬁ]ﬁ}€q$@%ﬁj led to
One Or 4NOr Pap Qﬁé c%ht&%f th%emuéleiﬁ@ é&fnciHénY iviith 581 leétéfofd@tﬁﬁpuf shids
center (axis of rotation). power pl ant 34 can take many forns, for
exanpl 8 a platfem. el ectric | ocom)t ive 21 power plant. O course, a rrul tiple
nunber may be necessary, particularly if the 22 platform 12 is large. 23
24 A pair of parallel tracks 40 and 42, that originate fromrenotely
| ocated 25  warehouses 43A and 43B, are equally spaced fromthe axis of
rotation 14 and 26 spaced from each other a distance sufficient to allow
rai | cars 34A afthesystern agset fartinip Glainm g whensinr said fisst eneanstogolate said when
it is alignI theB V\“h NOj COW S ririses:

2 atform about its axis of rotation comprises:

3 a plurality of circular tracks having a center co-incident with said axis of
4 rotation of said platform; and

~ 5 a plurality of wheels mounted on said platform in contact with said plurality
6 of circular tracks.
1 4 The system as set forth in Claim 3 wherein said first means to rotate Said
2  platform about said axis of rotation further comprises propulsion means thereon
3 forrotating said platform on said plurality of tracks about said axis of rotation.
1 5  The system as set forth in Claim 4 wherein said first means to rotate said
2 platform about its axis of rotation comprises: |

‘ 3 said platform fixed to said axis of rotation; and
4 a plurality of wheels mounted on said platform positioned to allow rotation
-5 of said platform about said axis of rotation.

1 6. The system as set forth Claim 5 wherein said first means to rotate said

2  platform about its axis of rotation further comprises propulsion means mounted
3 thereon for rotating said platform about said axis of rotation.




28 pair of parallel roads could be used in conj unct-i'ﬂ”lw
shown) 29 instead of the rail systemshown in Figure 1

Lknot
illustrated in Figure 30 2, these rail cars 44A and 44B are- use I/ *’/

of f-1oad cargo, such as cargo 31 contghpners 54 carried on carts 55, from
the side portion 20 and to | oad cargo 1 containers also carried on
carts 55 on_to side portion 18. The use of the 2 novable carts 55, as

wi | | belsub&equehhe gysiemas sgtdorth in Glaimykos2eor 35 olhrar®, 0b 63wherain saidom a
docked yehi ¢l e, Still referring to Figures 1 and 2 and

addi ti ofial | ‘i°6‘d4|fP§%'P%§°’§Pﬁﬁ%F-.4, after 6 the carts 55, carrying cargo
contai ngrs 54, h&%d?ﬁ\?ﬂo%ﬂﬁ%n%&bﬁ@eﬁd%?s&@;Slétfgrm; the platform12 and
the rail cars 44A and Z44B are returned to the warehouses 8 43A and 43B,
respect dvel y, t hmeghafor@ecunng the nosesofdhie yebicle tosaid tower; andgned with 9

the preyailing wn l,ndi cate arrow, 60.. A Li.ght er-than-ai L. veh.cle 62
10 Bl ust rat NS 101 teetiing 1Y yBHICH 1c Sais it & 3 nIABISY SLRERIIS, £ or m
12. Thegll along e lengfivof theWehitler | ongi tudinal axis 63A, vertical axis 63B
and lateral axis 63C; 12 al so includes a gasbag 64 to which is suspended

a gondola 66. A plurality of 13 propul sion systens 68 are nounted on the
200K A e A ik S il W 1
2  positioned on said platform such that when the vehicle is secured to both said
3 mooring tower and said platform, the center of the vehicle is co-incident with said
\_ 4 axis of rotation of said platform. |

1 9. The systerh as set forth in Claim 8 wherein said means for securing the
2 nose of the vehicle to said tower comprises: '
3 a collar movably mounted on said tower, said collar movable vertically up
4 anddown saidtower;and
5 the vehicle including means to attach the nose of the vehicle to said
6 collar.
1 10. The docking system as set forth in Claim 9 wherein:

- 2 said collar includes one half of a quick disconnect fastener; and

s said means to attach the nose of vehicle to said collar is a wihch having

4 the second half of said quick disconnect fastener mounted on the end of an

5 extendable and retractable flexible line;
6 such that when said quick disconnect halves are joined together, the
7  vehicle can be winched into contact with said tower.




15 vehicle 62 includes a winch 74 nounted in the nosé 72 contaihi-hg-a

flexible line 16 76 termnating in a first half of ' A
collar 82 is rotatably nounted on 17 the tower 22 anm'gmmmm&@ﬂﬂm
vertical ly thereon. A second half of thg 18 coupling=*84ci st N the
collar 82. As the vehicle 62 approachesS the 19 platform 12, the line 76

Is un-reel ed, and coupling half 78 is attached by ground 2 0O crew nenbers

(not shown)1io Thesystem hsiset forth inl Claim 8 whereimisaid sreans fop securing theal |y i n
its | ower positj.on erejn the coupling hal ves 23 are joined and,

t her eaft er8°?91ghgﬁlv\ggfclqt"_‘faégg%ﬁert%@r&?éki ng position, JI ndi cated by 24
82A. 0‘23 PP OaCEaidttBWeYﬂnEg@g?r@%ir% PWeP pRitichiad saidlpper pdriioR mevwdly N9

l i nes 90 fromw nc es 91 nounted on the vehicle 62. The w nch
assenbli esmdubted isaiddower podiomssuch thap said upperpoition delescoprs upwardchg

tower 22, in,conjunction 27 wth thrust fromthe propul sion systens 68.
The nmodri ngnWR@)gM@@éff&%ﬁP#ﬁyfa}?ﬁ!ﬂiwm QLANG es 91 are secured to
fittings 92 on iQB firvIii ath thé nose 4 the PERitRAoaRe t)e oM Nch
asserrblgi es 91 rgﬂebﬁvéﬂaa%ﬁ’glﬁlﬁé;n%%%uﬁﬁt% cont actevvith the 30 ced?ltls:?er
portion 16the upper portiarf ofrsaid bwer. nade. Because the vehicle is designed to

31 be "powered down" on to the platform 12, other securing systens, such
as 12

1 12. The docking system as set forth in Claim 11 wherein said means to attach

2 the nose of the vehicle to said tower comprises: |

3 a first winch located in the top of said upper portion of said tower, said

4  first winch having a ﬁrét half of a quick disconnect fastener mounted on the end

5 of an extendable and retractable flexible line; and

6 a second winch mounted in the nose of the vehicle, said second winch

7  having the second half of said quick disconnect fastener mounted on the end of

8  an extendable and retractable flexible line; _

9 such that when said flexible lines of said first and second winches are
10 éxfended, said quick disconnect halves can joined together and the vehicle can
11 be winched into contact with said tower by retracting the lines of said winches.




1" clanps (not shown) nounted on the platform could be use

he
2 vehicle 62 thereto. 3 4 In Figures 5 and Gﬂw 1 cl e
securing systemis illustrated wherein 5 t he tower, mwmjm@ﬂﬂ"raral
22', that conprises a lower, fixed portign 93 6 and a“veftitcalsl S 18

t el escopi ng upper portion 94. A winch 957is nounted in the top 7 96
having a nooring line 97 termnating in a disconnect half 98. As the

vehicl el8 1&2 aﬂh&e@ystmna'gfﬁﬁhmhc@himZZWeupsw' aid rmr‘as’fgns&ﬁuriﬁgﬂiele

tower 22' is raised 9 nd t he orjin ine 97 is extended. . The coupling
ol oa3i s Vel 30 eaid plafifan 268 PO St igoatons @lopg dhe ENch of 1S NENERY | o
t he tovxgr Zgn‘%'g%'tiébs(?onj unction with thrust 11 fromthe propul sion systens

68. Wheh co I'S made, the upper portion-94 is 12 |owered as the w nch
assenbl aes 91 r ethie vehididincludirgsa plurality iof winhies ttavinigtrhobiting lirtes; andnt er

portion_16 of the platform 12 js nmade. 14 15 . Referrin articularly
to FiguPes 7 an05%$ H?Q&Q!Hh'rﬁi“{i%ﬁ &H@'W ﬁ‘% tigSenn fixtuses fersraceiving said,
pluraliky fiRsyays 100A-F extendi ng along the |ongitudinal 17 axi s
63A. Thé pgé‘sogfghg yS 100A-F are aligned with the lateral axis 63C and 18 .
extend conpletely through the gondola 66 with first and second ends,

I ndi cated 19 by, nunerals 102 and 104, respectively. Each. end includes
fol d upldoot4 10%“%3‘00&'89@[5!%@ atsrﬁqlefpﬁhﬁ'aﬁi)%{b&'{%“tﬁ?éd drangeoriatione i n

flight.,Th 1904 : ¢ nid e | B ¢ d one
o Dore2 el’{ﬂ%éﬁ% Zdrbgfg?r?s%rs]t gﬁﬁaenrr gﬁgfrﬁlé trackebauHilyCSpdded froR LaidBdis ot
3 rotation and spaced a part a distance slightly greater than the width of said
S platform, said tracks extending from a point beyond said platform to a point along
at least portion of the length thereof;

4
5
-6 such that loaded rail mounted cargo containers can be brought along the
7  sides of said platform for off loading thereon from said first portion and loading
8

cargo containers on said second portion of said platform.

15. The docking system as set forth in claim 13 wherein said transportation
means comprises a pair of parallel roads equally spaced from said axis of
rotation and spaced a part a distance slightly greater than the width of .said
platform, said roads extending from a point beyond said platform to a point
along at least portion of the length thereof;

such that loaded rail mounted cargo containers can be brought along the
sides of said platform for off loading thereon from said first portion and loading

o N0 Bk W N

cargo containers on said second porttion of said platform.




22  Because all the passageways 1 OOA-F are basical | yidenticat—the

follow ng 23 remarks shall be directed at just one,
of the passageway 24 100A contains a plurality of rol Iﬂﬁ!ﬂ’@ mlm lﬂ ot
shown) that allow the cargo 25 contalg rs 54 to be "r

floor 106 and, in fact, in end 102 when | oadi ng and out end 104 when
unl oadi ng. Although the cargo containers 54 can 27 be pushed by hand, a
pluralily of6.poviEhesysternlas sat fortininl Cleim droomprising)) are 28  provi-ded in the

floor 106 to assist in the novepent of the carg ntainers 54 in 29 and
out of 4he passaﬁﬂ‘é\%‘soﬁr@ﬁt‘%"&% fﬂ#@ﬂ“l"éé‘(?ﬂ%eﬂaﬁh%’ﬁp- @ shown) is 30

provid to pre I s and
517 attral o <o sHEOAEHRRng s Rlaciof 1o 8BUrb b Vahiotorenid HlefoRf sl T, 21
the useqof that fie hosetdfetheavehiclebist co-drvidentt With aiid) axisoof aoiation SHsaid
optlonal homgver there use, 2 particularly, if they have a "rollarized
bed, " a3l o Wal9MB.car go containers to be 3 nore easily aligned with the
passageways 1 OCOA-F. 4 5 Cargo containers 54 are simultaneously
removed fromthe passageways 6 100A-F out ends 104. Thus a constant

payl oadi wei Uht i Thel sysyemagzpsetcldrthantOlaini 16 whersiy séitl first nisanssio, rotdte

i ndi vi dual Pt of the | oaded,cargo containers 54
2 sald 8 atform about its axis of rotation comprises:

3 a plurality of circular tracks having a center co-incident with said axis of
4  rotation of said platform; and

L/ 5 a plurality of wheels mounted on said platform in contact with said plurality
6  of circular tracks. |
1 18. The system as set forth in Claim 17 wherein said first means to rotate said
2  platform about said axis of rotation further comprises propulsion means thereon
3 forrotating said platform on said plurality of tracks about said axis of rotation.
1 19. The system as set forth in Claim 18 wherein said first means to rotate said
2  platform about its axis of rotation comprises:
3 said platform fixed to said axis of rotation; and _
4 a plurality of wheels mounted on said platform positioned to aflow rotation

~ 5  of said platform about said axis of rotation.

1 20  The system as set forth Claim 19 wherein said first means to rotate said

2  platform about its axis of rotation further comprises propulsion means mounted
3 thereon for rotating said platform about said axis of rotation.
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8  must be known so that they can be matched with the-contai-hers heing
unl oaded. 9 In addition, the normal center of gra |fts nmust be
considered, as in the 10 case of a conventional ai 'mw, ”,mm t al
wei ght of the new cargo is 11  dramatically differe g of f

| oaded, then containers |oaded with 12 21 bal |l ast (not shovvn) may *have to be
used. Such a case mould occur If the cargo 13 bei ng unl oaded were

aut onohi | e jand [ d i e

| oadi ntg1 sy?tem r@g [ scusse naﬁ%?@ ngip{aﬁp ﬁ'lz-og}?e%éwgg/?;téghtwﬁgm
applicati osamewhdmamméé’éél entitled "A Cargo Loadi ng System For A
16  Li ghter Than-Airr Vehicle Belie c? ., T1led Novenber 8, 1993,
herei n317 mcoﬁﬂﬂ?%"éﬂjtwrmlmtéﬂeﬁonﬁ?"@fsa' platfiafer the vehicle 62 has
been s rviced a rplants 68 are
starte and thelﬂsee%ﬂ%qf)gg&s‘ﬁ?' ﬁ@%ggge?f%ﬁ"c'%%ggﬂﬂﬁgfafgﬂ:ﬁd fromthe
platforsm 12. Af garishior sebiririgethedvehislettelsaid platformiat 2 phirdlity of Igtatidns i s
rep05|t|oneg n ah%‘%; nt with the parallel rails 40 and 42 wherein new
cargo £3 thedenath of thayehiglet rom t he war ehouse 43A and the of f -1 oaded
cargo 24 cont ai ner are brought to warehouse 43B. 25 26 A second
enbodinment is illustrated in Figure 9 wherein a platform 110 is 27

rotatall y @eunt Jheasysiem esdsetlforthaini Claim 21t ahievein Saidt mdring towerdent er .

A 28 mooring tower 113 is nounted on the platfaorm 110 that 1s co-incident
with tRe positioned on said platform such that when the vehicle is secured to both said

3 mooring tower and said platform, the center of the vehicle is co-incident with said
N~ 4 axis of rotation of said platform.

23. The system as set forth in Claim 22 wherein said means for securing the
nose of the vehiole to said tower comprises:

a collar movably mounted on said tower, said collar movable vertically up
and down said tower; and '

the vehicle including means to attach the nose of the vehicle 'to said

oy U bk W N

collar.

24. The docking system as set forth in Claim 23 wherein:
" said collar includes one half of a quick disconnect fastener; and
said means to attach the nose of vehicle to said collar is a winch having
the second half of said quick disconnect fastener mounted on the end of an
extendable and retractable flexible line;
such that when said quick disconnect halves are joined together, the

N oy U WD

vehicle can be winched into contact with said tower.




29 axis of rotation 112. The platform 110 is rmmy of
wheel s 116 30 (instead of rails) that ride on ci 118 having
their center co-incident 31 . with the axis of rot !wﬂﬂ [J#N f or m

The wheels 112 woul d be driven by a 14 1 proput sicont t shown)
as in the previously discussed rail now&ed 2 system Addi't i onal | Y, .
paral l el roads 120 and 122 are used to bring cargo to and 3 fromthe

| at f

Thi's Shél‘tége "1 St a8 TortE i, PR 2Bl Skl Melhd for todiiRg e " 1
adva”t %séB!ﬂ\é\%}ﬁﬁldt&gﬁ’ia(ﬂib\ﬁﬁﬂéomprléé@t the tendency of vehicle to

ali gn I tsel any wind is increased. However, it takes four tines

the | arsd area. Baitli ower havnngnupnercmd lawer mqm@ﬂﬁieﬁﬁl%éﬂﬁeﬁﬂgﬁpnb'éﬁvah

reference to rticu emho hat
the entfodi ﬁ%?H’Eg sﬂl@‘r@ rlmeo'? ﬂ"{:}%tﬂf’%‘%}% Ui?EZPﬁ?:ibe n_tek $tcl)@ggr&

vari at igons E%Wﬂ#érd%b'é?ﬂ%ﬂt@f@ﬁndﬂ&ﬁebﬁo&&n amthde by those skilled in the
art. Thus, e invention is to be construed as bein limted only by
the spigit and $he pehiole includingppeansiteatiaghsthemnpse on{he vehicle to the tOP of

7  the upper portion of said tower.

26. The docking system as set forth in Claim 11 wherein said means to attach
the nose of vehicle to said tower comprises:

a first winch located in the top of said upper portion of said tower, said
first winch having a first half of a quick disconnect fastener mounted on the end
of an extendable and retractable flexible line; and |

a second winch mounted in the nose of the vehicle, said second winch
having the second half of said quick disconnect fastener mounted on the end of
an extendable and retractable flexible line;

O 0o N3 o U WP

such that when said flexible lines of said first and second winches are

[y
o

extended, said quick disconnect halves can joined together and the vehicle can

H
o

be winched into contact with said tower by retracting the lines of said winches.

27.  The system as set forth in Claim 26 wherein said means for securing the
vehicle to said platform at a plurality of locations a]ong the length of the vehicle
comprises:

the vehicle including a plurality of winches having moonng lines; and

said platform including a plurality of tie down fixtures for receiving said

o U W N R

mooring lines.




15 | NDUSTRI AL APPLI CABI LI TY 16 17 The i nmi lity
to the airline, aircraft and construction 18 indu i ed in the
buil ding of airports and the |ike. 15 CLAIMS 1 ﬂm,”m%@,’gﬁﬂ,&””and
cargo handling systemfor a lighter-than-air vehiclé& havin s ol

| ongi tudi nal, vertical and lateral axi 2Xonprising: 3 a cargo

carrying structure nounted to the bottom of the vehicle extending 4 al ong

cndeq 3 FBssad iRt syl o4 el oo ol 2 b Hh sl
ext endigng PnearEOBoMPHSeY d Paﬁu@fhpaﬁum fratkis legually Sphbed o Isa@ Vaigdipt ed
to simultaneously 7 off-load cargo containers fromone end of said

passag@nay retation anshspacad aapajb e distanne: slightlysgreaten thap thepwidth ofesaid o

a platform Vi n | ongi i i ' | at f.Qr bl e an 10
axis off rolprl;ﬁ%gﬁ',’ g@@i‘@%ﬁﬁ%‘&%ﬁg?ﬁ@%ﬁwg pigt{o%%%a&cygﬁ%igﬁé
secti o f ot [REEPUIIBA OF fife AGtiCtheredien docked; 12 a first side
portion extendi ng alonq the “longitudinal axis of said

6 such that loaded rail mounted cargo containers can be brought along the

7  sides of said platform for off loading thereon from said first portion and loading

8 cargo containers on said second portion of said platform.

29. The docking system as set forth in claim 28 wherein said transportation
means comprises a pair of parallel roads equally spaced from said axis of
rotation and spaced a part a distance slightly greater than the width of said
platform, said roads extending from a point beyond said platform to a point
along at least portion of the length thereof;

such that loaded rail mounted cargo containers can be brought along the
sides of said platiorm for off loading thereon from said first portion and loading

0 N o Uk WD

cargo containers on said second portion of said platform.



13 platformfor receiving cargo containers off-I|oaded from t he
vehicle; 14 ' a second side portion extepgrg—al.an

| ongi tudi nal axis of 15 said platformfor st bﬂ'Hﬁng%E’rgﬁAsogEtE Ijners
to be sinultaneously | oaded on 16 the vehiclp; 17 REpL AQ,ED 1 first
nmeans to rotate said platformabout said axis of rotatiom .
second neans to secure the vehicle to2g8aid platform and 19

transportation nmeans for receiving cargo containers fromsaid first portion.

ont o 3ai Ao COMBNER] BOGIHG SAND | CRRED nﬁ@ﬁafﬁé%m'h%ﬁa S go

alta .l.v

cont ainer STERS IIIAﬂ ﬁVEHiéﬂEte | ocati ons. : The system
as se ﬂ(% N g corrpr|5| ng: 2 sald aX|s of rotatlon of said
pldatfgam S generally at its cent er and 3 sai d second neans is
adapted to secure the vehicle to s ormsuch 4 that the center of
t he véhicle IS co-incident with saﬁhga%@t rotation of said 5 pl atform
1 The systemas set forth in Claim2 wherein said flrst nmeans to
fotard said

6 : The invention is a combination docking and cargo handling system for a

7  lighter-than-air vehicle (62). In detail, the invention includes a cargo carrying
8  structure (66) mounted to the bottom of the vehicle extending along at least a
9 portion of the longitudinal (63A) having a plurality of open ended passageways
., 10  (100A-F) aligned with the lateral axis (63C) of the vehicle (62) and extending
11 completely through the structure (66). The passageways (100A-F) are adapted
12 td simultaneously off-load cargo containers (54) from one end of the passageway
13 and to on-load cargo containers from the opposite end. A platform (12), is
14 included, having a longitudinal axis, and is rotatable about an axis of rotation
15  (14). The platform (12) includes: a center section (16) for receiving the vehicle
16  when docked; a first side portion (20) extending along the longitudinal axis of the
17  platform for receiving cargo containers off-loaded from the vehicle; a second side
18  portion(18) extending along the longitudinal axis (63A) of the platform (12) for
19  storing cargo containers (54) to be simultaneously on-loaded; a first system (34)
26 to rotate the platform about the' axis of fotation; and a second systém (22) to
21  secure the vehicle (62) to the platform. A transportation system (40, 42) is
22  provided for receiving cargo containers (54) from the first side portion (20) of the
23  platform (12) and for positioning cargo containers for transfer onto the second
24  side portion (18) of the platform and transporting the cargo containers to and
25  from remote locations (43A, 43B). |
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- said axis .o

2 pl atform about its axis of rotation conprises: 3 a plurality of
circular tracks having a center co-incident with said axis of 4 rotation

of said platform and 5 a plurality of wheels nounted on said
platformin contact with said plurality 6 of circular tracks. 1 4,
The syst as pe orth i.n Cllaim 3 wherein gid first means to rotate said

2 pl at f

S i§ of rotation further conprises propul sion neans
t hereon 3

.Wdipﬁatforn1on said plurality of tracks about
IThe systemas set forth in Caim4 wherein

said first =aiohl? pl atform about its axis of rotation
conpri ses: I \ ; g m fixed to said axis of rotation; and 4

a pluralit i sai d g atform positioned to allow rotation
5 of said| pl a}if or qifapout sai tRagsef S oy rotation. 1 6. The system as

drfein saidfflrst n¥ans to rotate said 2 pl at f orm

set forth aimb !
i | gtion furgyher conprises propul sion neans nounted 3

about its

t hereon for | Jai=et=FE== or m about said axis of rotation. 17 1
7. The system as, s Caim1l1, or 2, or 3, or 4, or 5 or 6,
wherein sdid ! ' O
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2 second ‘neans conprises: 3 ' a nooring tower nounted on one end of
said platform 4 nmeans for securing the nose of the vehicle to said
tower; and 5 . neans for securing the vehicle to said platformat a
plurality of | ocations 6 al ong the Iengtg f the vehicle. 1 8. The
systemas set forth in CQaim?7 whera|1d¥n / oring tower is 2 posi ti oned
on said platformsuch that when the vewgcle is secured to h said 3
nooring tower and said platform the cefter of the vehicl ig\gg-incident

with said 4 axis of rotation & said orm 1 9. Sy¥stem as set

forth in Claim8 wherein I d ns for | neg4e™Qf the

vehicle to said tower coﬁ%ﬁises: \ col | ar . ed on said

tower, said collar novablg verticalT and downy s tlowg\\and

the vehicle including negns to attach t e of veRni g8 t o, sat gg

collar. 1 10. The \Jogking systeg rthiin¢la ergin

said collar includes o hal f ¥y =- onneEt. fhs i, d 3

said neans to attach th® nose of veghicl e/t aid c L nch having 4

the second hal f of said quick disc == ener it the end of an

5 ext endabl e and retractabl e flexible" | &4 6 : t en said
h 1

qui ck di sconnect halves-ard joined to ef t he
= N M
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7 vehicle can be wi nched into contact with said tower. 18 1 11. The
systemas set forth in Caim8 wherein said neans for securing the 2 nose
of the vehicle to said tower conprises: 3 sai d tower havi ng upper
and | ower portions,gsaid upper portion novabl ﬁf nmounted to said | ower
portion such that sgid upper portion telesco dg upward 5 and downward
into and out of satgl | ower portion; @nd 6 t he vehicle including
means to attach the\ nose of the vehiMle to the top of 7 .the upper portion
of said tower. 1 gdki ngM8ystem as set forth Claim 11 wherein
said neans to attach\ 2 se of Jthe vehiclig to saidf fower conprises: 3
a first winch | ocated of id upper |dortion of {said tower, said
4 first wi nch hawi#Ag\a- \ Mal f ®f a quick {di sconnect |fastener nounted
on the end 5 ¥-offoh ext enQa.£ and #etractap| d |fl exibl e |ine; and 6

\ ,edi An the \Ngse of the vghilie, sz';qrsecond W nch 7

\ f ast éne
ne

diggcongect rount ed on the end
tgexi bl'e lfijne; such that when
and second wifnjches “ar e

;
!
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10 ext ended, said quick disconnect hal ves can joined together and the
vehicle can 11 be winched into contact wwth said tower by retracting the
| i nes of said wi nches. 19 1 13. The systemas set forth in Caim1l2
wherein said neans for securing the 2 4¥5hicle to said platformat a
plurality of locations along the |engthTef! the vehicle 3 conprises: 4

t he vehicle includi a plLucall of wi nches haying nooring lines; and 5
said pl at pricl udi a pluralit rT. dOM i xtures for receiang sai d
6 noor i i nes. 1 14. The docki ng syst eh set foegh in ¢lainmill
wherein sqlijd {ransportation 2 neansEEonpﬁi$ A pair o paps 4Jracks
equal ly s ed fromsaid axis of 3 rQt ndl spaced aTmw .gﬁltance
slightly atter than the width of said 4 ; pl ' q &t endi ng
froma poijpif Heyondisaid platformto a poink}a! 5 atf | eg por i OR of
t he | engt hijtihey eof ; 16 . such that Ioaﬂed\ af uniggd ¢ 3
cont ai ner siican! be brought along the 7 si des ai ghpl @if o Qif f M
| oading-th Eon fromsaid first portion andil oadin carge c.~‘aﬂners on
sai d secon ontion of said plattarm_1 15. i \ihe} docki ng systen} ag] set
forth in clivnhﬁ mherELp,said t ranspor tatan i i}l [
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2 nmeans conprises a pair of parallel roads equally spaced fromsaid axis
of 3 rotation and spaced a part a distance slightly greater than the
width of said 4 platform said roads extending froma point beyond said
platformto a point 5 along at Ieastéﬁgrtion of the length thereof; 6
such that |oaded rail nounted cargo contfdi ners can be brought along the 7
sides of said platforig of. adi ng_t hereon fro
| oading 8 cg ot ai NE on sal d seCead-port| Yl

aid first portion and
f said p@atform 20

1 16. The Bystemas set forth in Caiml cor(pri 'ﬁ‘\
said axis of Rdtation of said platformise at oneldkd

sai d second miahs i s adapted to secure tile Vekljl r-|-"-
that the nose tihe ve&cle s co-incident with isH

——T

ich 4
n of
mher pi n

i pn

said 5 pl atfipim} 1 7. . The system as set fortle
said first neapd tp rotate 2 said platform abqu
conprises: 3 t a plurality of circular tracks
co-incident w th} said ax&s of 4 - rotation of s '1

a plurality of eels nounted on said platformin icQ id-
plurality 1 \ - | \‘\L —ﬂ
-~ ‘ \

1

FIG. 5




6 of circular tracks. 1 18. The systemas set forth in Caim1l7
wherein said first neans to rotate said 2 pl at f or m about said axis of
rotation further conprises propul sion neans thereon 3 for rotating said
platformon said plurality of tracks about said axis of rotation. 1 19.
The systemas set forth in Caim18 V\:hEé An said first means to rotate said
2 pl atform about its axis of rotation!conprises: 3 said platform
fixed to said axis of rotation; and 4 a plurality of wheels nounted
on said platformpositioned to allowrotation 5 of said plat e about
said axis of rotation. 1  20. aim 19=hHerein
said first neans to rot ard 2 pl at f orm about its [axi ~“MI == W Ne]y|
further conprises propyfision means nounted 3 t her eon {f of |?:!=o sai d
pl at f orm about said axi f rotation. 21 1 21. The { 'E as pet
forth in Caim16, or 1 r 18, or 19, or 20, wherein 2 |si@i dlsecond neans
conprises: 3 a ngori ng tower nounted on on¢ end of Sl platform 4
means for securing the |flose of ‘t he vehicle to said tovveE; 2

means for securing the [Mehiclelto said pl atformat a pl of | pcati ons

0




6 along the length of the vehicle. 1 22. The systemas set forth in
Claim21 wherein said nooring tower is 2 positioned on said platform such
that when the vehicle is secured to both said 3 ~ nooring tower and said
platform the center of the vehicle is co-inci t with said 4 axi s of
rotation of said platform 1 23. The system 9 set forth in Claim22
wherein said neans for securing the 2 nose of the vehicle to said tower
conprises: 3 a collar novably nmounted on said tower, said collar
novabl e vertically up 4 and down said tower; and 5 the vehicle

I ncluding neans to attach the nose of the vehicle to said 6 collar. 1

24. The docking systemas set forth in Caim23 wherein: 2 sai d
collar includes one half of a quick disconnect fastener; and 3 sai d
means to attach the nose of vehicle to said collar is a winch having 4

the second half of said quick disconnect fasteper nounted on the end of an
5 extendabl e and retractfable flexible [ine;, 6 such that when said
qui ck di sconnect halves are joi}nedot og‘e_ her , t?q,e 7 vehi cl e can be w nched
into contact with said toyer. NN _
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22" 1 25. The systemas set forth in Caim24 wherein said neans for

securing the 2 nose of the vehicle to said tower conprises: 3 sai d
tower havi ng upper and | ower portions, said upper portion novably 4
nounted to said | ower portion such that sgipd upper portion tel escopes
upward 5 and downward into and out of said | ower portion; and 6
the vehicle including neans to attach the nose of the vehicle to t p of
7 t he upper portion of said tQwer. 1 Focie systm t
forth in Claim 11 wherein said s to {attaeh Noe of , vehifETi& A 0
said tower conprises: 3 af Wi iC | St op i
upper portion of said tower, s&E NkS{ W nc N a } o a
qui ck di sconnect fastener nounted on\j d5 o t :
retractable flexible line; and 6 ! | econd h nqunt e i n (78| NQse
of the vehicle, said second winch 7 Vi h ond RHal f sajyd I ck
di sconnect fastener nounted on the f a tendaldl e apdf retfr s bl e
flexible line; 9 such t hat L4l flgkifle |ings of i df §f 18 st
and second winches are 10 extendsg/ (44 d]quj di sconngct hﬂ‘ es{ica
joined together anq the vehicle can 1 hed i cont w'_J aid
tower by retracting\the |ines of : M N : . The terd g et
forth in Caim26 whgregyn said ans{ftaras ing the 2 vehq { e {0 id
platformat a plurali\ypof ¢yocati l{an e length of jthe i clje
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3 conprises: 4 the vehicle including a plurality of w nches having
nmooring lines; and 5 said platformincluding a plurality of tie down
fixtures for receiving said 6 nooring |ines. 23 1 28. The docki ng
systemas set forth in claim26 wherein sgi d transportation 2 means
conprises a pair of parallel tracks equal ﬁispaced fromsaid axis of 3
rotation and spaced a part a distance slightly greater than the w dth of
said 4 platform said tracks extendifg f.roma point beyond said platform
to a point along 5 at 0 fi:the | ength thereof; 6 such

t hat | oaded rail D -“-iﬁEI§ can be grought along the 7

sides of said platferm , ig thereon fromsaid first portion and
| oadi ng 8 cargojco I N§ a|Q; econd portiqn of said platform 1
29. The docki ng yjf\ ' R = 'An?"hi ein said

transportation 2 |

31» oads eﬂually spaced
fromsaid axi s

part—a ORE i ghtly

greater tha sai d road e” end ng froma
poi nt b.ugﬁﬁ emate] cast QAN pn of the
length tR L X o
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'6 . such that loaded rail mounted cargo containers can be br ught
along the 7 sides of said platformfor off |oading thereon from sai § o

first portion and | oading 8 cargo containers on said second portion of
said platform

24

A A DOCKING SYSTEM FOR A LIGHTER-THAN-AIR VEHICLE

ABSTRACT

The invention is a combination docking and cargo handling system for a
lighter-than-air vehicle (62). In detail, the invention includes a .cargo carrying
structure (66) mounted to the bottom of the vehicle extending along at least a
portion of the longitudinal (63A) having a plurality of open ended passageways
(100A-F) aligned with the lateral axis (63C) of the vehicle (62) and extending
completely through the structure (66). The passageways (100A-F) are adapted
to simultaneously off-load cargo containers (54) from one end of the passageway
and to on-load cargo containers from the opposite end. A platform (12), is
included, having a longitudinal axis, and is rotatable about an axis of rotation
(14). The platform (12) includes: a center section (16) for receiving the vehicle -
when docked; a first side portion (20) extending along the longitudinal axis of the
platform for receiving cargo containers off-loaded from the vehicle; a second side
portion(18) extending along the longitudinal axis (63A) of the platform (12) for
storing cargo containers (54) to be simultaneously on-loaded; a first system (34)
to rotate the platform about the axis of rotation; and a second system (22) to
secure the vehicle (62) to the platform. A transportation system (40, 42) is
provided for receiving cargo containers (54) from the first side portion (20) of the )
platform (12) and for positioning cargo containers for transfer onto the second

side portion (18) of the platform and transporting the cargo containers to and
from remote locations (43A, 43B).

FICURE 2 & FIGURE 8 REPLACEMENT SHERT]
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