WD 96/ 18565

PCT/ US95/ 0924 96)18565 : %
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| nventi on The invention retates to the field of overhead
crane ass nblle dings and-the like and, in particular, to a
crane ass GEA%&A%%@L% manuf acture of gas bags for lighter than
air vehi cbes 10 11 Description of Related Art 12 13 - There are

basicallytv\oatx s of Lighter-than-air vehicles; rigid or 14 non-ri gi d.
There are3thr &MNQIQESTBE INVENTIQNI vehicles: those 15 conprising .
a single gas filled bag; several gas bags joined together in 16 = series;
and, of cdurse, those having a multiple nunber gas bags within a 17
non-ri gi dgenveidipef tHeinvention 0i d designs, the flight station and cargo

7 The invention relates to the field of overhead crane assembiies for

8 buildings and the like and, in particular, to a crane assembly useful in the

9  manufacture of gas bags torlighter than air vehicles.

10
11  Description of Related Art
12 |
13 There are basncally two types of nghter-than-arr vehicles; rigid or

14 non-rigid. There are three general types of non-rigid vehicles: those
15 comprising a single gas filled bag, several gas bags joined together in
16  series; and, of course, those having a multiple number gas bags within a
17 non-rigid envelope. In non-rigid designs, the flight station andc’:argo
18 compartments are suspended from the bottom of the vehicle, in what is
19 most often referred to asa gondola
20
21 One of the main pro'b'le'me' in the manufacture of large single gas
22  bag non-rigid vehicles occurs dunng final assembly thereof. The gas bag is
23 typically assembled from rolls of small strips of cloth impregnated with a
24  resin. These strips of cloth are laid out, cut to length and joined to form
25 larger portions of the gas bag. These portions, in turn, are joined to each
26  otherto form e\ren larger segments of the gas bag. During this build up
27 brocess’, catenary curtains, doublers, various attachment fittings, and etc.
28  are joined thereto. As larger segments of the gas bag are joined together,
29  such large items as ballonets are joined thereto. Finally one gets to a point
30  wherein the assembled segment has grown so Iarge it covers the entire
31 available floor space of any reaeonably sized building. Furthermore,
32  manually handling extremely large segments, for example a segment 800
33 feetin length and 60 teet'in width on a floor is next to impossible. Thus



18 conpartments are suspended fromthe bottom-of the vehicle, in what is

19 nost of werverigéegrred to as a gondol a. 20 21 One of the nain
probl ens in the manufacture of |arge single gas 22 bag non- rPgI/tUSs®R243| €S
occurs during final assenbly thereof. The gas bag is 23 typically ’

assenbl ed fromrolls of small strips of 2cloth |rrpregnated with a 24

resin. These,strips_.of ¢ re laid,out d j edtoform
25 Ia?-gerd'ﬂmq %ﬂ?saﬁ"ﬁbé* 3§eggtfmsl' °€'BPFF B?\ g?a agm’ﬁt /18 oi ned
to each 26  tPbksd fihdl 485éMB '%vﬁléﬁgﬁﬁoﬁégrfﬁéts%a?ﬁm ey W}( dng this
build up§27 toopég;éeess g% enyey curtains, doublers, bvartlﬂga’g at '%#’re _
fittings3 ansbgmentsZﬁgethere J oi ned thereto As Iarger segnents of the gas

- bag are jOI ned toget her, 29 such large itens as ballonets are joined
thereto.4Finally one gets to a point 3 0 wherein the assenbled segrrent

has gro so |ar | i f any
reasonaV\?y si zed w% Fér%%@uérr? m%%éé&b}e@t@}%ﬂﬁrﬁo{gﬁgd I'ng ex "r)emel y

| ar ge segnenthead ¢raneassepibly.a segnent 800 33 feet in length and 60 feet in
wi dt h on,a floor is next to inpossible. Thus ' :

8 It is another primary object of the subject ihvention to provide an
9  over head crane assembly for suppbrting po'nie'ne.of a gas beg for a lighter-
10  than-air vehicle during assembly.
1 . o | - q
12 it is a further object of_ the subject inventio_n to provide an over head
13  crane assembly for supporting portions of a gee' bag fora l_ightef-than-air
| 14 - vehicle during assembly that is con'ipufer con_tro_lled; B |

15 : _
16 SUMMARY OF THE INVENTION
.. 17 - . . .
18 One of the methods that has been pro.pbse_d for manufacturing a

19 cylindrical portion of extremely large non-fidééd'bylindrical gas bags for

20 lighter-than-air vehicles is to heat seam portlons of the gas bag until a full

21 length segment of the cylindrical portlon of the gas bag is completed.

22  Thereafter, the completed, these Iarge segments _would be heat seemed ;
23  together. As previously mentioned, when the completed cylindrical
24  segments of the gag bag are very Iarge, ﬁnal_'a'ssembl'y becomes difficult.

25 -However, by use of the subject crane'sys_t:em,' many of the handling

26 ° problems are eliminated. -

27 . .
28 . The invention is a crane system for a btjilding used for the assembly

29 - of agas bag for a lighter-than-air vehicle, the building 'having afloorand a
30 roof thereover with a Iongutudlnal vertical and lateral axis. In detail, the
31 crane assembly includes a plurality of crane camage rail assemblies in the
32 form of arches aligned with the lateral axis of and mounted within the
33 building. The rail assemblies are in a sp'aced"re'lationship along the
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to ease final assenbly, which involves thé seaning of these very large 3
segnent s toget her us it is a.primary object of the

T s N Th /
subj ect i nventlPpAtUGINRIAXIGWVER qach onegncofparating AJacksgaar gxtending g
It is another ' i S mf ubject invention to provide an 9
over head %rar@%@%@%ﬁ@bﬁgﬁﬁ?&%%ﬁﬁng portions of a gas bag for a
lighter- 1P than-air vehicle during assenbly. 11 . 12 It is a

further object of the subject invention to provide an over head 13 crane
assenbl y for supporA Pliyality of eranecamiageassembly are mguably- mounted on14

vehi cl e du | NQah 36y Thbah HakembiisE Wit it 4iHag' dilembly hbluaiR 4 GiRRTT THE.

| NVENTI ON <17 _
6 mounted thereon having an extendible and retractable cable. A motor is

7  mounted on each of the crane assemblies for driving it over the rail

8  assemblies, preferably by drivfng a pinion gear in engagement with the rack

9  gear on the rail assembly. A position sensor on the carriage assembly
10 determines its pdsition along the rail assembly. Each carriage assembly
11  includes a cable position sensor. A control system is provided, preférably a
12  computer controlled for moving the carriage assemblies by rows aligned
13  with the longitudinal axis of the building along the rail assemblies to specific
14  locations along the lateral axis. The control system further adjusts the
15 extended length of the cables from the winches in each of the rows as a
16  function of the position of each of the rows of carriage assemblies along the
17  lateral axis. - | |
19 When the first segment is completed, the winch cables 6f the first
20 row of carriage assemblies are extended to a preset length and niandally
21  attached to the segment via attachment fitting located along its length. The
22  carriage aésembl_ies are then moved to a first position, with a simultaneous
23 adjustment in the length of the cables, lifting the first segment partially off
24  the floor of the building. After a second seg_ment' is corhpleted, it is joined
25  to the first segment. The first row of carriage assemblies are moved to a
26 ;écond position raising the first segment completely off the floor. The
27  winch cables of the second row of carriage assembiies are then extended
28  and attached to the second segment. _and thereafter ihe first and second
29 carriage assemblies are moved further along the rails assemblies, with of
30 course, a simultaneous adjuétment of the cables. This process is
31  continued until alt the segments are joined end to end and lifted of the'ﬂoor.
32
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to form the cylindrical portion of the gas bag. Thereatter the completed gas-
bag can be raised completely off the floor for subsequent manufacturing
operations. While the gas bag is far from complete, (at this point, end
segments have not been joined), the subject crane assembly allows the
main section of the gas bag to be easily assembled. .'

The motors of the crane carriage assembilies, as well as the motors
used to adjust cable length, can be easily controlled by means of a micro-
processor The micro-processor need only be preprogrammed with library
values for the carfia'gé a’ssémblies"'pbsitions and cable lengths at the
various stages of gas bag assembly and p_rovide control signals via motor
controllers based on inputs from the position sensors. However, more

~ sophisticated control systems may be used.

The novel features which are believed to be characteristic of the
invention, both as to its organization and method of operation, together with

further objects and advantages thereof, will be better understood from the |

following description in connection with the accompanying drawings in
which the presehtly preferred embodiment of the invention is illustrated by
way of example.' It is to be expressly understood, however, that the
drawings are for purposes of illustration and description only and are nbt
intended as a definition of the limits of the invention. -

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a simplified perspective view of a building suitable for

assembling the gas bag for a Iighter-than-air vehicle.

f f Ligned with the |'ateral axjs of. and ted withi
s boareafer. 8 rRaidhiiarthe frasing Bef Hamépistat ioklec PoRtry al ong.

r
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l'ongi tudinal axis with each one |ncorpor§t| ng a rack gear exten&'l‘ms95/0%243
generally along its entire |ength. 3 A plurality of crane

carriage pssenbly are novably nmounted on 5 each of the rail assenblies
with each carriage assenbly.i.ncluding a w nch 6 nmount ed t hereon havi ng
an extend bl e and Figure iskd ulemtafdhemonn@frthsbmldmg showndnd Kigueadh of

t he crane assenblies for dr it over th ssenpli es,

pr ef er abld byﬁ}'éﬁtfﬂﬁ%s%g'ﬂﬁﬂ %ﬂpgﬁﬁ t?qgéq ggh‘%tthﬁ’taﬂ Y%l!c‘ea‘é‘kva"@s gear
on the r34I %é? nﬁﬁil tion sensor on the carriage assenbly 10
determ nes its positi on ng the rail assenbly. Each carriage assenbly 11

i ncl udes sa cabl e position sensor. A control s'yst emis provided, preferably
a 12 computer controlled for nmoving the carri 8ﬁassenblles b r ows

aligned B8  wit h FigEre &nisia partial sigdy vieyy he ﬁga'&? &agriage nadli |
assenbl i t [ axis. The control
system f(:?rst h%rsggﬁﬁgé%ghéﬁn |qf?§iﬁégft%ngﬁg%ﬁ{éﬁaﬂr§w e cables fromthe

w nches igh each of the rows as a 16 - functlon of the position of each of

the rows of carriage assenblies along the 17 |ateral axis. 18 19
‘Wien the %irst segh%swte 4 is acpastiat erpssranctignat Niewsof the sranaw@amagﬁ rail

10 assembly shown in Figure 3 taken along the line 4-4.

11

12 Figure 5 is a partial cross-sectional view of the crane carriage rail
13 assembly shown in Figure 3 taken along the line 5-5.

” | S | |

15 Figurens is a semi-schematic representation of the subject crane

16 assémbly lifting the first completed segment off the floor of the building.

17 ' : . | N _ . |

18 Fignre 7isa semi-s’c_hematic representation of the subject crane
19  assembly shown in Figure 6 lifting the fir_sf three completed segments off
20 the floor of the building.

21
22 Figure 8 is a semi-schematic representation of the subject crane

23 assembly shown in Figure 6 hﬁmg all the segments of the gas bag off the

24 floorof the building.

25 Figure9isa semi-schematic representation of the subject crane
26  assembly shown in Figure 6 wherein the segments of the gas bag are fully
27  joined into the cylindrical portion of the gas bag. -

08 _ - M e

29 Flgure 10 is a block dsagram of the control system for the crane

30 assembly.

31 . .

32 Figure 11 is a simplified crane position library. of positions for a
33 computer suitable for running the control system.



20 row of carriage assenblies are extended to a preset |length and

manual Iy 21wg gd/igdged to the segnent via attachnment fitting | ocated al ong
its length. The 22 carnage assenblies are then noved to a fPFEUSHUM243 on,
with a sinultaneous 23 adjustnment in the length of the cables, lifting
“the first segnent partially off 24 tife floor of the building. After a

second seg | | ok o e Sl first segnent. The
first rg'vv gﬁ@ﬂ%@@i@?ﬁﬂﬁﬁ@@?@ﬁﬁmgéﬁgﬁ second position

rai singothe first segment conpletely off the floor. The 27 w nch cables
of the second row of carriage assenblies are then extended 28 . and

attached to the Hiustraledimirigure tislaperspedtiver vieteof thesbuilding foc thal 29
carriage assenbljes e nmoved further ong.the.rai'ls assenbljes, wth of
30" ol ccasseroblierth 38 b ot iabte AN BrvahiclecaSnamly desisreled | 5 31

cont i nugd U} unféral 20 TREHIERIY 26 indiRuS RBF 220 aRMbc YRt DulHating" ' Ne
PCT/ US98/ 0924dénhgitudinal axis 26A, vertical axis 26B and lateral axis 26C4 The building
7  includes a plurality of crane rail assemblies 30 through 38 with each rail
8 assembly having a plurality of crane carriage aSsemblies 40A-40l, through
9  48A-48l. S |
10 Referring to Figure 2, which is a view of the flbor 22 of the building 20
11 shown in Figure 1, the gas bag is assembled from subsections 50, 52, 53,
12 54, and 55, which in turn are assembled from _indiv'idual strips 56 of a
13  composite cloth impregnated with a thermoplastic resin. The strips of cldth
14 56 are butt joined together to form strips 58 of sufficient length to form the
15  subsections 50-55. The subsections 50-55 are themselves jdined together
16 to form a segment 60A which is then moved to the opposite side of the
17  floor. Here the ballonets 62 as well as all other fittings such as catenary
18 curtains, vent ports etc. are added.
19 _ |
20 All the strips and subsections as well as the completed segments
21  are joined together by a heat seaming process that invdlves the overiay of
22 - reinforcements on the joint and heating under preéshre to ftjse'_ the resin.
23  To aid in the movement and transfer of sdbsegm’e_n"ts and subsections of .
24  the gas bag, the floor incorporates air cushion systems (not shown) such
25 disclosed in U.S. Patent No. 2,918,183 ".Air Cushion Cargo Handling
26  System” by T. K. Peterson, et al. U.S. Patent No. Pn_eumatiq_Conveybr" by
27 D. H. Dennis Of coﬁrse, there are numero'us' other systems that can be
28 used. While the segment 60A is being completed, a second segment is
29 being assembled in the vacated space. In large 'vehicles, the Segme_nts
30 60A can range up to 700 to 800 feet in length and 60 to 100 feet in width.
31 Thus it is readily apparent that the assembly of these segments would
32  normally require an extremely large building. However, by use of the




1 At this point, cables fromtwo rows of floor nounted w nches are
2 . coupl ed towblogngsgge ends of the first and |last segments. The free ends
of the 3 these segnents are.then pulled down to the center REHUSHSOONS
fl oor by 4 floor mounted wi nches as the cables of 'the winches in the
carriage 5 assenblies are readjusted to accommodate the segnment novenent.
6 Ther eaf tler , subject crane-assembly; {he size of the gas bag assewmblyduilding cambe

t oget her 7 to formt yhindrical portion of the gas bag. Thereafter
t he conpl & edkﬁ tod s@%&@%ﬁbe rai sed conpletely off the floor for

subsequeny manufacturing 9 operations. Wile the gas bag is far from

conplete, (at thi SRIQﬁOi nt, end 10 segnents have not been joined), the
subj ect cdane asselefgrring tovEigunes 3:and 4xthe erapei rail assembly gtos example be

il nbled. 12 . Th t (! ' . nbl i es,
e el | "5 1 nEgrsarabiy 20, ingludds Bulfyelierrdh and 7o B R sPaces fdeudastip

troll b f \ ' d
only be peep: SpBonedioya Befilidl rhne 77! RBCFUppEruHRks 72N SRETRE AR .

posi t i ons7andiowedr teadksnitA andi74Bhe Alrack geari7éus lecatgdomthepbattdmpfdhsenbl y
troll ers based on i ts from

the posi t Pon UBMEFY: TR HE0s CARIFGs Resemblyiot exemiia c2inese 2ssptitis ey
Eﬁat‘z g?ér ?gt f%og on ﬁleﬁaéééfﬁblyf S.iHERIeWtdTRags Fralifib '80RaVihG thfh support
10 members 81A and 81B. The member 81A supports upper wheels 82A and
11 82B which ride on track 72A and lower wheels 83A and 838 that ridé on
12 track 74A. The member 81B supports upper wheels 84A and 84B which
- 13 ride on track 72B and lower wheels 86A and 86B which ride on track 74B.
14  Thus the carriage assembly 40A is supported on both sides of the rail
15 assembly 30 and fore and aft. A motor 87 is mounted on the frame 80 that -
16 drivesa pinion gear 88 via a transmission 80 and, thus drives the carriage
17 assembly 40A along the rail assembly 30. A position sensor 92 mounted to
18 the motor 87 provides carriage assembly position indication along the
19 carriage rail assembly 30. A clevis 94 is mounted at the bottom of the
20 frame 80 that supports a winch 96 having a cable 98. A motor 100 drives
21  the wench via a shaft 102 through a transmission 104. A second position
22  sensor 106 mounted on the motor 100 provides 'ah ihdicat_ioh of the
23 position of the end of the cable 98. - o
24 o o
25 Still referring to Figure 4 and additionally to Figure 5, electrical power
26 tothe carriage assembly 40A is provided by a trolley car type electrical
27 'c'onhector 110 which is mounted to the member 81A-an_d has an electrical
28  contact head 112 that rides in a groove 114 and makes contact with
29 conductors 116A and 1168 mounted on insulator 117. Not only can power
30 Dbe provided to the motors 87 and 96, but position indication from the
31 position indicators 92 and 106 can be transmitted out. |

32



22 invention, both as to its organi zati on and net hod of operation,
t oget her W W0 86)18564 Ur t her obj ects and advantages thereof, will be better
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acconpanying drawings in 2 5 which tlge presently preferred enbodi ment of
the invention is illustrated by 26 way of exanple. It is to be expressly

under st @od, hoveRgferririghowe Farzyuresis@ﬁdmwhbﬁ th@rf:revéagﬁfm(éo;\ is
illustration and descrlptlon onl'y and are not inte
defi ni t Bon completed, thistwingh cahbsus&emednstmebcamlgelassmmﬁm OF THE

DR NS 3 Auah 486, ol Mefad IS o hrBt T h o i iy ahigiedlo Bl .
\F’%m ¢ 'SS% | goSeament via ‘éﬁa&ﬁﬁﬁﬁ?ﬁlﬁngs (not shown) located along its length (shown

5 in dotted lines). The carriage assemblies 40A-48A are then moved to a

6 first position, with a simultaneous adjustment in the length of the cables 98,

7  lifting the ségment 60A partially off the floor 22.. After a second segment

8  60B is.completed, it is j'bined to the segment 60A. The carriage assemblies

9  40A-48A are moved to a second position raising the first segment 60A
10 completely off the floor 22 The winch cables 98 of the carriagé assemblies
11 4OB-488_,are- then extended and attached to the 'secohd. segment. 60B and q
12 thereafter the carriage assemblies 40A-48A and 40B-48B are moved
13 further along the carriage rails 30-38, with a simultaneous adjustment of the
14 cables 98. As illustrated in Figure 7,'segment_s 60A-C have been
15  completed, with segrh'éhts 60A and 60B lifted complétély of the fioor 22 and
16  with segment 60C lifted partially thereof by carriage assembiies 40C-48C.
17 Referring to Figures 8 and 9, the process is continued until all the
18  segments 60A-60! have been completed and joined together end to end
19  and raised off the floor 22. At this point, cables 120 and 122 of floor
20  mounted winches 124 'and' 126 are coupled to the segments 60A and 60I,
21 respe'ctivell'y_.I The free ends' of the segments 60A and 601 are then pulled
22  down to the center area 128 of the floor 22 by the winches 124 and 126 as
23  the cables 98 of the winches 96 in the carriage assemblies 40A-48A
24 through 401-48I are readjusted to accommodate the segment movement.
25 Thereaftef, the free ends of the segments 60A and 60l are. jbined together
26 toformthe cylindriba_l portion of the gas bag. Thereafter the completed gas
27  bag can be raised ¢ompletely off the floor 22 for subs_equént.manufacturing
28 operatidns. While t'he'gas bag is far from complete, (at this point, end
29  segments have not beén joined), the subject 'craneﬁsse_mbly has allbwed |

- 30 the main section of the'gas bag to be easily assembled.

31 :
32 Referring to Figures 10, it can be seen that the motors 87 of crane

33 carriage assemblies 40A-I through 48A-|, as well as the motors 96 used to
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2 Figure 2 is a view of the floor of the building shown in Figure

1. 3 i | | uswoakiigggssegnents of a gas-bag for a lighter than ajr vehicle
in various 4 stages of assenbly. 5 6 Fi gure 3 i sPGT/HaIY19243
side view of one of the crane carriage ril 7 assenbl i es shown in

Figure 1 taken along the arrow 3. 8 9 Figure 4 is a partial
cross- sedt i oadjusti cablero8 langthasande eiasiy aantroliesl by faeang|of asmiero-i n

Figure 3 _taken along the Line.4-4. 11 12 Fi.gure s a parti al
cr 056 sedt | omipcesast 1305, Fh8 Fki pedresshrs aneed oni HeuAprSoBniinRYi -
Figure 3qtak | i 4= : it

sem - schg mat ?’@"‘??ﬁ? Qs‘?aé"n?%% :‘gﬁ 35?51{1 h"éﬁl ] e1c1t' fgﬂtgﬁgﬁﬁg%ﬁé&ggﬁtﬁ%ﬁ lt1°infs ting
the firsy coaplhe eariowsystageswifigastag aesembly ane proviteicoptrol Sighals via

Fi 7 1 -Sch t] t at of | ect . 19 °
A TAAIE AT YA DRI L L A
2 o B 2%Und {ti. UollvBE mdrk &dphisticated corittd) éteins fhefy (3 Ubed.C o™ ! ©

‘representation € su
7 ' Co _
8 While the invention has been described with reference toa pai‘ticular
9 embodiment, it should be understood that the embodiment is merely
10 illustrative as there are numerous variations and modifications which may

11  be made by those skilled in the art. Thus, the invention is to be construed
12  as being limited only by the spirit and scope of the appended claims.
13
14 INDUSTRIAL APPLICABILITY
15 |
- 16 " The invention has applicability to the aircraft construction in'dustry.



23  assenbly shown in Figure 6 lifting all the 'segnments of the gas bag off
the 24 f | owio ggfigégde bui | ding. 25 Figure 9 is a sem-schematic
representation of the subject crane 26 assenbly shown in Fi REEUSSMM3ei n
the segments of the gas bag are fully 3§ joined_into the cylindrical

portion of the gas bag. 28 29 Figure 10 is a bl ock dragram of the
control systemfor the crane 30 assenbly. 31 32 ’mm 11 is a
sinplified crane position [i brary of positions fo mI"l"mmEn‘ﬂH
sui tabl e forClaAlMgng the control system * YWD 96/M8565*

PCT/ US95/ 09243 : 6 1 DESCRI PTI ON
OF THE PREFERRED EMBODI MENT L -

1. A crane system fora building for the assémbly of a gas bag fora

1
2 lighter-thah—aif vehicle, the building having a floor and a roof thereover with
3  alongitudinal, vertical and lateral axis, the crane assembly comprising:
4 a plurality of crane carriage rail assemblies in the form of arches
5 aligned with the lateral axis of and mounted within the building, said
6 carriége rail assemblies in a spaced relationship along the longitudinal
7 axis; I '
8 a plurality of crane carriages movably-mounted on each of said
9 crane rail assemblies;
10 a winch mounted on each crane carriage, having an extendible and
11 retractable cable; and |
12 a cdntrol system for moving said crane carriages by rows aligned
13 with the longitudinal axis of the building along said crane carriage rail
14 assemblies to specific locations along the lateral axis and for adjusting
15 the length of said cables of said winches in each of-said rows as a
16 function of the distance of each of said rows along the lateral axis of the
17 building. '
1 2. Thecrane system as set forth in Claim 1 wherein said control
2 system further simultaneously adjusts the length of said cables of said
'3 winches as said rows of said crane carriages are moved along said crane
4 rail assemblies.
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2 3 I[l'lustrated in Figure 1 is a perspective view of the building

for the 4 ly of the gas bag for a lighter than air i 3
deygpgg(z \ﬁ?@ﬁm 4

general ly 5 by..nuner al Zf The buil ding 20_incl'udes a tloor
22, arched roof 24 having ‘6 ° a |ongi bdi nal axis 26A, vertical axis 26B

and lateral axis 26C. The building 7 includes a plural i, Imf,ms'nﬁuﬂillm
assenblies 30 through 38 with each rail 8 assenbl y havi i) |1k L
of cranejicargj ageTheTeans systerlds Sét¥orth i Giziin 2 cBmpriég: 481. 10 "Reflerting
to Figure 2, which is a view of the floor 22 of the building 20 11  shown

in Figure 1, the gaeh phspiderana eamiage rall assemblieshaving agack geansmd 12 54,

compost 14 el ot h i ibef e B RemBoR B Rkille | BUBlIA ' b ot vl pe of cloth
14 56 gre butt joidwetdrafeuitet dnosdi@crard assembi§, Sdid yWotor RbGing d ength to
formthe 15 subsecti ons 50-55. The subsections 50-55 are thensel ves

j oi ned t®get her 1pinicrogearengagedyithsaidoack\gean and t hen noved to the
opposite,_side of th . flopr... e . the | 1s. 62 as |l as _al] other
PPt  ngsBeuch as capamiian rgfeandf fdrd 1ol Har8ffinind foé bosftion fisdid 10’ 5
ALl the sptrips angrapglEsefibiNalong serl Erane ralfassemblyet ed segnents 21 are
j oi ned together by a heat seam ng process that involves the overlay of 22

rei nforcenents on the joint and heating under pressure to fuse the resin:
1 4 The crane system as set forth in Claim 3 comprising:
2 ~ a motor coupled to each of said winches for driving same: and
3 position indication means coupled to each of said winches for
4 determining the position of the end of said cable.

-

5.  The crane assembly as set forth in Claim 4 wherein said control

N

system is a computer.



23 To aid in the novenent and transfer of.subsegnents and subsections of
24 the gas b | oor incorporates ‘aifr g£Qshi on systens (no

such 25 disc o%%ggﬁi U.S. Patent No. d18 183 ".Air Cushion Eﬁ?g%mab”“
Handling 26  System’ by T. K. Peterson, et &l . U.S. Patent No. Pneumatic
Conveyor by 27 D. H Denni OV course, therg euég nuner ous ot her systens
that can be 28 used. Wite the segnent 6bQ&ed s AxH Qg conpleted, a second
segnent is 29 bei ng gg5enbl ed | n b ﬂﬁ!;i spacBs In | arge vehicl es,

t he segnments 3 0 604 can range' uf ﬂhq‘@f?'f'f§%t in length and 60 to
100 feet in wdth. 34 Thus it i aj‘“sﬁ\:re t§§ha1 t he assenbly of

t hese segments woul d132 nor e T € eneuy | ar ge bui | di ng.
However, by use of nqe '

PCT/ 9US95/ 09243 | 1
crane assenbly, thdi's
to a reasonabl e siZg.

1
}

7 1 subject
ng can be 2 kept

5

S ey
e

FIG. |
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(.
4 Referring to Figures 3 and 4, the crane rail assenbly, for exanple
5 rail as , includes dual rails 70A and 70B in a spag, $95/09243
rel ati onship 8 Supported by a central frame 71, having upper tracks 72A
and 72B and 7 | ower tracks 74A and %4é.éA rack gear 76 is |ocated on
the bottom of the 8 frame 71. The crane carriage assenbly, for exanple
carriage assenbly 9 40A on rail assenbly 30, includes carriage franme 80
havi ng twi n support 10 menbers 81A and 81B. The nmenber 81A supports upper
‘wheel s 82A and 11 82B which ride on track 72A and | ower wheel s . 83A and
83B that ride on 12 track 74A. The nenber 81B supports upper wheels 84A
and 84B which 13 ri de= ===sia : et h ride
on track 74B. 14 Thus the carr ; h
sides of the rail 15} assenbly 30 and fore and aft. A i unt ed
on the frane 80 that {16 drives a pinion gear 88 via a transm ssionf90
and, thus drives the [catri age xnbly 40A along the rail assenply 30.
A position sensor 92 nmotor 87 provideg carriage agsenbly
position indication age rail assenbgy 30. A %g vis 94
is mounted at the e 80 that suppt®ts a winch p6

havi ng a cable 98.7°A the wench vialfa shaft 102 fhrough
a transm ssion 104. A second sensor 106 unt ed on the}notor

100 provides an indidation o . pgsi ti on of f the caple 98.
24
A
7o
- - HHHH B ©
© H ] =
0 .._T._H._ﬁl_ ] =
o)
15} = = H
B | HHHHH

FIG. 2
‘W
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25 Still referring to Figure 4 and additionally to Figure 5, ,
el ectrical peygoedeses 'O the carriage assenbly 40A is provi depcayusdsn9243
trolley car type electrical 27 connegtﬁ[ 110 which is nounted to the
menber 81A and has an el ectrical gct head 112 that rides in a
groove 114 and nmakes contact with 29 conductors 116A and 116B nounted on
I nsulator 117. Not only can power 30 be provided to the notors 87 and 96,
but position indication fromthe 31 position indicators 92 and 106 can be

transmtted out. 32 WD 96/ 18565

PCT/ US95/ 09243 8 1

Referring now to Figures 6 and 7, when the first segnent 60A is 2

conpl eted, the h cables 98 of the first row of carri age assenbl ies 40A
3 through 48A, dre extendeag : ached to
the 4 “segmeni Via attaghifent alond its

| ength (shown I n dot et ' _ i 1 A0A—48A are

then noved to a~ o
| S <+
® o @
< p=— 8 N
o Q < Nl N
@© " Q <

70A,708B

i i
{ I
IANNN \ANAANY SWANNNN/
q - ©)
N, , a
é i (eo] o (l\o
N ® @
-G %J
m
=
s
=
— N
o N i =<
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6 first position with a sinmultaneous adjustnent in the length of the
cabl es 98, 5{611'85%“ ng the segment 60A partially off the fl opgrsdesgdbizer
a second segnmen 60B is conpleted, it is joined to the segnment 60A.
The carriage assenblies 9  40A-48A arefnv8d to a second position
raising the first segnent 60A 10 conpletely off the floor 22 The w nch
cabl es 98 of the carriage assenblies 11 40B- 48B are then extended and
attached to the second segnent. 60B and 3@+ there@fter the carriage
assenbl i es 40A-48A and 40B-48B are noved 13] further along the carriage
rails 30-38, with a sinultaneous adjustnent§of th 14 cabl es 98. As

illustrated in Figure s 60A- C have be t th
segnents 60A and 60B ||¢?S£%%% etely ot_the fl or g@ﬂ qumatmh

segnent 60C |ifted partially th¢re y gar a es 40C-48C. 17
Referring to Figures 8 a £ g egs is coni\ oL eall, the 18
segnents 60A-601 have bgem g tgd apd | t dget ehgqito {end 19
and raised off the ba(ﬁ 22|QIAL thhifs pai ft, cabNes\12( fand| &2 qr floor 20
nmount ed wi nches 124 G E: pyed/to the s nd {01, 21
respectively. The #f nd t e 60A a lhen| pul %edéz
down to the center,erea 128 fjof [ A 'he A FO by the W nghespTH
23 the cables 98 é W )¢ hles ifprt@Bcarr i agelaspent]| i s 4pPA- 48A 24
t hrough 401-481 ar ead) 5 omodgte the s oyenght . 25
Thereafter, the frée S @ OA and 6 re ol nedjtogether 2
6 to formthe cyldndrijcal nj 4f t hgkgas bag. |Ther€aft er=Epe 8/8
conpl eted gas ‘ N
2 ' —
117 N aN [+~8°
8/A 1~ F—T1 k& . \
74A _ B8 é 76 =k ™~ 745
_— - — "‘l: —
83A.838 | 88 86A,868
92— ' 90
87 —
B 100
/ ey i
. M | i . SE——— 106
40A - | H!H}ﬂﬂ =]
- , oy . F
1 ) & Pu s EREE - -
il .
]
/
\
94 96 102 “I04
98
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27 bag can be raised conpletely off the floor 22 for subsequent

manuf act uri perations. Wiile the gas bag is far from Cﬂ{fﬂ] at
wthis poi nt,r\g%%%éﬁssg segnments have not been joined), the subjec c%ﬁ%"&
assenbly has allowed 3 0 the main sec§i ?rgof the gas bag to be easily
assenbl ed. 31 32 : Referring to FigufeS 10, it can be seen that the
notors 87 of crane_33 carriage assenbli 40A- | 8A-1, as well as
the motors gé_ufee;toB 40F 48 R6 182@5 SUF4BF

~PCT/ US95/ 09243 . ——\ 9 20 adj ust- cabl e
98 I ength, can be easily cont98l o‘,‘,‘f i cr 0- $ 2% Yprocessor
130. The mi cro- pr oc4e{9+4 80 nee ; 2o 3 with library

val ues 131 shown in Fig 11, ¥ thei § T espe Ba0S jAirt at
the various stages of g%aoa /m/ an@QEovi deps ?fgggglasaél a 5
motor controllers 132Gge : 5 sensors 6

debagkdlon i nputs frg

92 and 106. However, nore goHhifti cab6&Dcont rol &Y 3 be used.
40C-48C 7 / 60C 606"\ R\ 40H- 48H
98 / 98
408-488—4 /~608 60K\ &} 40r-481
/B
> e
40A-48A—R [—60A | 601 \
et 120 122 q\—30-38
—J 7
124 126 22
24

40C-48C

40B-48B

)

L40A-48A 124 126 22 3038
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‘8 Wile the invention has been described with reference to a particul ar
9 enbodi nent, it should be understood t the enbodi nent | L) 92&0
il ustratlvcw‘ag 836t e are nunerous varh a}rgns and m)dlflcatlo% ﬁﬁgeﬁ

11  be made by those skilled in the art. Thus, the invention is to be
const r ued zCZ e@g limted onl by THe spitit and scop@@f the
appended cl rr! 61 2 | NDUSTRLAL PPLI CABI o 16 The -

i nvention has applicability to

e ai rcraft consfrs
WO 96/ 18565
10

(og~1 ndustry.
PCT/ US95/ 09243

24 - 30-38
| 40A-48A

98 ﬁ
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252 | 608
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FIG.7
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."1 1. A crane systemfor a building for the assenbly of a gas bag for a

2 | i ghter- -ajir vehicle, the building having a fl oor and

st hereover w H%Q/é@sga | ongi tudi nal, vertical and | ateral axi s,&#{gg%fogﬁ‘g

~assenbly conprising: 4 a plural?th8of crane carriage rail .
assenblies in the formof arches 5 aligned with the lateral axis of
and nounted within the building, said. 6. carriage rail assenblies in a
spaced rel ationship along the |longitudinal = 7 axis; 8 a
plurality of crane carriages novably mounted on each of said 9 crane
rail assenblies; 10 a w nch nounted on each crane carri age,

havi ng an extendi ble and 11 N fetractable c
control system for ' i d @dane car =
wi th the | ongitudinal ot bui | e

. and 12 '
y rows aligned 13, 6
said crane carriage ra-

14 assenblies {tq ' | ocators—=tprigit he | ateral axis and for.
adjusting 15 t he |l 4 ngt’#@f sai d [cablega pf] $ai d W nches in each ofg.?aid
rows as a 16 f unqgt i tjhe di staﬁég_re ch of said rows al ong ttfe
| ateral axis of the (17 i1dingO 3O =~
|| 0
- <L
24 2
Y e Y|
QO o)
B = ~ N
3 =
) >
| % ax O
o g; _ < W
= 8 LS J-N
Q
- K
e g (
als 3
Ui wix >
N »lw nijw © ~
o~— I L4 )
=z a g al]
- |S S S S|F
= On ~ O
= Z & =2
2al |85

SUBSTITUTE SHEET (RULE 26)



H
+

1 2. The crane systemas set- forth in daim1l wherein said control 2

system furthgf, f&ﬁs‘ aneously adjusts the length of said cabl efC’?(ﬁlSﬁdﬁﬂg
Wi nches as said rows of said crane carraagqg are noved al ong sald crane 4

rail assenblies. WD 96/ 18565
PCT/ US95/ 09243 11 1 3. The crane system as
set forth in Caim2 conprising, 2 . each of said crane carriage rai
assenbl i es having g ragk ggar; &nd 31 - ach ¢f saif{d crgne cdrri agk
assenblies including. & _notdr nountedlion sdid crlane dssenbj y,
said notor having g 5 , p{nionjgear |engaged wijth sgid rgck gdgar; ,ahd
6 posi tli on}i nd} cati on meqns f@r determ i ng tlhe pdsitidn GL
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1
af ane

: cranﬁéﬁenbl y along said crane rail assenbly.

system as forth i n™era NTESLEC G PROERI OROANIZATION

o aon, FradAndabi KB RATRIN MRSPRRTINARE The navenT coSRRAREN REATY PED

posi t | (50 Iatbrnstioan! Bateht Chssatich T:abl e. 1 | Q1) InterkdiGnaf Pidli@ticANLEBEL! Y S WRD 96/18365

forthiin ggeai {9gp Wherei n said controlf A4 systemis a conputer.
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(54) Title: A CRANE ASSEMBLY

{57) Abstract

The invention is a crane system for a building (20) for the assembly of a gas bag for a lighter-than-air vehicle, the building (20)
having a floor (22) and a roof (24) thereover with a longitudinal, vertical and lateral axis (26A, B, C). In detail, the crane assembly includes
a plurality of crane carriage rail assemblies (30-38) in the form of arches aligned with the lateral axis (26C) of and mounted within the
building (20). The carriage rail assemblies (30-38) are in a spaced relationship along the longitudinal axis (26A). A plurality of crane
catriages (40A-I to 48A-I) are movably mounted on each of the crane rail assemblies (30-38) with each carriage including winch (96)
mounted thereon having an extendible and retractable cable (98). A control system is provided for moving the crane carriages (40A-I to
48A-1) by rows aligned with the longitudinal axis (26A) of the building (20) along the crane carriage rail assemblies (30-38) to specific
locations along the lateral axis (26C) and for adjusting the length of the cables (98) of the winches (96) in each of the rows as a function
of the distance of each of the rows along the lateral axis (26C) of the building (20). _




