WD 2007/ 143329 PCT/ US2007/ 068685 1 ROTATABLE BUI LDI NG NOTI CE OF
COPYRI GHTS AND TRADE DRESS [ 0001] A portion of the disclosure of this

pat ent OweuiNiazg@ntains material which is subject to eompuske06es6ss
protection. This patent docunent may show and/or describe matter which is

or may becone trade dress of the owner. The copyright and trade dress owner
has no objection to the facsimle reproduction by anyone of the patent
disclosure as it appears in the Pateny and Trademark O fice patent files
or records, but otherw se reserves all copyright and trade dress rights
what soever. RELATED APPLI CATI ON | NFCRNATI %O&é] This patent clains
benefit of theflllng dat e of tion Serial No.

11/ 421,371, entitled "Rotatabl e BUI I d| ng", filed May 31, 2006. WO

2007/ 143329 PCT/ US2007/ 068685 2 BACKGROUND [ 0003] Fiel d [0004] Thi s

di sclosure relates to buildings with rotatable elenents. [0005]

Descri pioericat dﬂ“@,‘(ﬂ@’ﬁi@ﬁﬁANWﬁﬂDﬁM@sem invention rel ates

generally to rotatable buildings, and is particularly concerned with a
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subject to copyright protection. This patent document may show and/or describe matter
which is or may become trade dress of the owner. The copyright and trade dress owner has
no objection to the facsimile reproduction by anyone of the patent disclosure as it appears in
the Patent and Trademark Office patent files or records, but otherwise reserves all copyright
and trade dress rights whatsoever.

RELATED APPLICATION INFORMATION

[0002]  This patent claims benefit of the filing date of U.S. Patent Application Serial No.

11/421,371, entitled “Rotatable Building”, filed May 31, 2006.




[ 0007] In such buildings, services such as water, gas, sewer and electric
are provided in a fixed central portion of the building about which an
out er powg wa7Adses es. WO 2007/ 143329 PCTI US2007/ 068685 pcdryuddeduigkéss! ON OF
THE DRAW NGS [0008] FIG 1 is a front elevational view of a rotatable
building. [0009] FIG 2 is a cross-section through a portion of the support
base of the building on lines 2--2 of FIG 1, with sonme of the utility
lines into and out of the building omtted for clarity. [0010] FIG 3 is
front elevational view of a sw vel support apparatus. [0011]] FIG 4 is a
front elevational view, partially in section, of the inner fixed core of a
swi vel M@Uﬁﬂ)ﬂ] FIG 5 is an enlarged section of the circled
portion of FIG 4 |abeled 5. [0013] FIG 6 is a section on the lines 6--6
of FIG [M0310018%ld-1G 7 is a section on the lines 7--7 of FIG 3. [0015]
FIG 8 is a section on the lines 8--8 of FIG 3. [0016] FIG 9 is a

sect i onp004] ew This dixelosheqtlates ad bpiddingowith betatbled¢massenbl y. [0017] FI G
10 is a sectional view of the circled area | abeled 10 in FIG 1. WO ' - -

2007/ 14 PCTy ; 18] DETAI LED DESCRI PTI ON [ 0019
RS Deeiton i e kaded 0D 7 shot

Thr oughout this odi ments and exanpl es shown shoul d be
[0006] The present invention relates generally to rotatable buildings, and is particularly
concerned with a service or utilities supply swivel joint apparatus and method for such a
building.

[0007] In such buildings, services such as water, gas, sewer and electric are provided in a

fixed central portion of the building about which an outer portion rotates.




considered as exenplars, rather than limtations on the apparatus and

nmet hods di scl osed or clainmed. [0020] Description of Systens [0021] FIG 1
of the dwevdopgisbid ustrates a rotatable building such agcaimuEmessdsst he

| i ke which has a rotatable portion or living area 10 rotatably supported
on a fixed base 12 as illustrated in FIGS. 10 and 2. A service sw vel

joint assenbly 14 according to a preferred enbodi nent of the present
invention is provided in the fixed basg for supplying electrical power and
services, water, gas, and other utilities to the rotating structure. [0022]

The rotﬁ dﬂw 10 | (rié 'ébéust rated enmbodinment is circular in
shape, Is ab utilized, and has an encl osed central

living area 16, which preferably has w ndows around the entire

ci rcunf K¥088Ee, HG 4 doiadont elpvationahviaw Hf adetafably buiklingony 18 ext endi ng
around the entire outer periphery of the building. The fixed base 12 has a
cyl i ndr [0089] outHG. Raik la 20ssvéettiornthroupghes pedioh ofahd sipoef bast ef ther huillinygon
around its upper rim-as illustrated in FIG- 10. The floor 24 of the

rot at i Nt J.UE bHFEG NASwih $8HieSSt RE voiRRFARks MAEAnABE o0l BuilaRY bfifieddr 26
whi ch run around the rail and which are nounted i n wobbl e boxes 28 in

gr oups qf four. The base 12 provides a garage space for storage of vehicles
and t he®fi¥e. [ 0023] The rotating portion 10 of the building is also
rotatably supported at its center via_ a central elevator shaft 30 which is
r ot at abl0918Lippdfied infrontelevasinaal view oba swivshs#IPRY aRpa@MSly 32 in a central
swi vel chanber or pit 34 which is | ocated bel ow the ground | evel and

cent er e[@01dn t HAGc drif adtonaeiesatidnal hizwh paitdilndn segionndf thatimskrifixeBlcofe ofla and
2. Elevator shaft 30 extends WD 2007/143329 PCT/ US2007/068685 5

swivel assembly.

[0012] FIG. 5 is an enlarged section of the circled portion of FIG. 4 labeled 5.
[0013] FIG. 6 is a section on the lines 6--6 of FIG. 4.

[0014] FIG. 7 is a section on the lines 7--7 of FIG. 3.

[0015] FIG. 8 is a section on the ﬁnes 8--8 of FIG. 3.

[0016] FIG. 9 is a sectional view of the electrical part of the swivel assembly.

[0017] FIG, 10 is a sectional view of the circled area labeled 10 in FIG. 1.




upwardly fromthe subnmerged chanber 34 to the top of the building, and an
el evator car 36 within the shaft is suitably driven to transport the
i nhabi t amtos20b7/@4832he garage |l evel to and from the upperpcaites686sst he
bui l di ng. The central bearing assenbly 32 is of sufficient strength to
support the rotating el evator shaft 30. In one exanple, the shaft 30 had an
outer dianeter of six feet and a height of 28 feet, and the bearing was a
six feet dianeter, 1,364,000 |b bearigg nodel A18-60PI B manufactured by
Rotek, Inc. of Aurora, Chio. [0024] Various fixed utility lines such as
sewer |j 8, |1 [nhes 40 such as water, waste.water or
gray mt@ﬁsfgasﬁﬁ&wpﬁgwﬁﬁd nd el ectrical services such as
t el ephone, cable, television, conputer, and the like, are directed into the
chanber [491 or Tlronghat ithis descriptiany dhie panbiodiphenth end wixambles hownagwehbby 14,
Correspondi ng sewer 42, other wutilities 44, electrical power lines 45, and
el ect ri calsideesd/ b exdnpl@s, AdhedltBart BANAGELGOA thd patdti¥anddeiind9ldidciRes vt vel
joint assenbly at their- | ower ends, and extend upwardly al ongsi de the
el evat og, 't 30 for connection to plunmbing, gas and electrical fixtures
t hroughout the rotating portion of the building. A drain |line 48 extends
downwar romthe roof .of the building alongside the el evator shaft and
back thw&éai a%sffﬁ'@ﬂoﬂé’f%ﬁs?"ﬁ@ shaft within the chanber 34. Line 48 has
an outlet end 50 directed downwardly in the pit or chanber 34. A drain
out | et K921} pridG. deaf the dravangoilkustratagla gbtatabis loibiiige such4sfohowe i iegbkof
water fromthe roof. It will be understood that the various incom ng and
out goi nghRArhdsce rdthtable @irGors h;emm%meanmhw saPforl o A BXM Bavet 12CH ar
order. Also, in practice, all of the lines can be directed outwardly
t hr ough; Wal)h t I 40 i I Pt [ 4S -1.0. 0 | of
ghﬂlﬂséétgc?tnﬁ P‘i@ﬁ. ?{EQH& 3l PRGBS whilel dgﬁlt %E&é‘ﬁ)tg 14 J&@éﬁ&é %c}eg?lr%ég&} 0

1
ey are 1l lustrated extendin

t he shaft, oug on oppo
FIG 2 én%ocﬁ&@gte of tehrflcheres(’j‘errll(tj ir\l/x\f%lt%gl(l) Zé 1%140%%%6% 1131 {3 aze 7a/sg §r658u§)plying electrical

power and services, water, gas, and other utilities to the rotating structure.

[0022] The rotatable building 10 in the illustrated embodiment is circular in shape,
although other shapes may be utilized, and has an enclosed central living area 16, which
preferably has windows around the entire circumference, surrounded by an annular deck or
balcony 18 extending around the entire outer periphery of the building. The fixed base 12 has
a cylindrical outer wall 20 with an inverted T rail 22 of steel running around its upper rim, as
illustrated in FIG. 10. The floor 24 of the rotating structure has a series of spaced inner and
outer bearings 25, 26 which run around the rail and which are mounted in wobble boxes 28 in
groups of four. The base 12 provides a garage space for storage of vehicles and the like.
[0023] The rotating portion 10 of the building is also rotatably supported at its center via
a central elevator shaft 30 which is rotatably supported at its lower end on a bearing assembly
32 in a central swivel chamber or pit 34 which is located below the ground level and centered

on the central axis of the building, as indicated in FIGS. 1 and 2. Elevator shaft 30 extends




6 clarity. The arrangenent of the incom ng and outgoing lines wll be
dependent on the position of the building relative to the various adjacent
servi ce Wwowe71438825] The swivel joint assenbly 14 w || ppaygs2eomrssssi bed in
nore detail with reference to FIGS. 2 to 9. The assenbly 14 has a | ower
portion 54 for coupling the gas, sewer and water lines into and out of the
rotating structure, and an upper portion 55 for coupling the electrical
power and service |lines. The |ower porion 54 basically conprises an inner
fixed spool 56 and an outer sw vel casing 60 rotatably nounted on fixed
spool 56 as jllustrated in FIGS, 3 and 6 to 8. The fixed spool 56 is

coupl ed“P‘Bmid:lﬁéhf’P&'é’G sohweriss oA the top 3? the buijdinge apf 20 1EAvelY P10 57
connected to torque tie 58 within pit 34, as indicated in FIG 2. The

swi vel wathimthecthaftsis coitatdy tdstyen do thfaaspoot thiei inbahiantsi foom ithe ghragidevsliitd dndig by
supports beans 62 which extend across the top of the casing as illustrated

i n Fl GSfroth @iedupperadigriey 6f 98C bhikdn@t Thé Rehtral ORHALRS tRsel§ 30ist BE stifficadnk Ng
shaft 30. The casing 60 is rotatably supported on a fixed brass bearing

ring 61 | | | [ g 0 | ug
7 as *Rngi & oHSH BB fouafl Bkl LS SRR ttolel ASRBSPRALEFbRE | 8
o) sty S o 38 b et R g o coo
plurali , : , , ’ :
separated by annular rings 68, 69, 70, 71 and 72 at the top and bottom of

t he spob bearidg mvslelddB8-608EB reatjufastured priRotekt Inchafborasa, Olie. swi vel casing is
a cylindrical nenber which rotates around the inner spool and has a

-di anet e[pog4] ghtVyridisatearutiipindshich iag sBy@T iRl 38, Red oftiér afility IR@S 46%utwad 2,
so that it forns an outer wall for each of the annul ar chanbers, as best

|11 ust r@?ﬁf%g {évggtgﬁybgtgp%ﬁ‘ gqg’y i%t&[ %as,%l@&ﬂcﬁhwgl{ A8 LBcthLAP sefvicl BknSEQ! S

76 are nount

telephone, cable, television, computer, and the like, are directed into the chamber 34 for
connection to a fixed part of the swivel joint assembly 14. Corresponding sewer 42, other
utilities 44, electrical power lines 45, and electrical service lines 46 are connected to rotating
parts of the swivel joint assembly at their lower ends, and extend upwardly alongside the
clevator. shaft 30 for connection to plumbing, gas and electrical fixtures throughout the
rotating portion of the building. A drain line 48 extends downwardly from the roof of the
building alongside the elevator shaft and back through a window 49 in the shaft within the
chamber 34, Line 48 has an outlet end 50 directed downwardly in the pit or chamber 34. A
drain outlet 52 is provided in the lower end of the chamber 34 for drainagé of water from the
roof. It will be understood that the various incoming and outgoing service lines are shown
schematically and not in any particular order. Also, in practice, all of the lines can be directed
outwardly through a single rectangular opening in the elevator shaft to one side of the shaft,

although they are illustrated extending on opposite sides in FIG. 2 for convenience and




each annular ring to project outwardly into rotatable sealing engagenent
with the inner WD 2007/ 143329 PCT/ US2007/ 068685 7 surface of casing, 60,
seal i ng waclhwowid4ize chanbers fromthe adjacent chanber s pgmrtisbid/osgesseri or
of the swivel joint assenbly. One ring seal 76 is nounted on each of the
upper and |ower rings 68 and 72, while two spaced ring seals 76 are

provi ded on each of the rings 69, 70 and 71 which separate adjacent
chanbers, for additional security. Thegseals are of any suitable resilient
seal material of sufficient durability and reliability. Suitable seals for

the ri |s 786 Z-seals with a nitride, ly-vi |] d
11 ot ot FBShalE “EEERL PEDt BePBPENBHL RISl dsapepegpent; ph B

Calif. [00271 The annul ar chanbers 64 to 67 are of different sizes, .
dependi PRitign oftbe puiding exlative tgithe varprasiatjacemsetvieeHineber i s connected to one’
or nore ports extending upwardly fromthe |ower end of -the spool through

t he cenf0025] porThewwioél jbine asebly dheill QbW traddstibddintihere deRSIDWRE irdférence
chanber. The upper, relatively large annul ar chanber 64 is designated as a.

e SRR 8 DT ATR E ed Rl 5, 8 Ly R L

chanber 66 1s for gas, an ourth c¢ or ean wa

supply to the house. .As indicated in FIGS. 4 6 and 7, a ries of three
por bs” ovigh et IS G B ah e diting et woue pofionsss Sor dheline et
end of the spool, and extend upwardly through the spool to termnate in
chamberelectrical peayer angd sepirecling. dhe defuervportinn 54 hasisaldy compyienstan inger ixed
connected to a fixed, gray water outlet line 40 and extends upwardly

t hr oughspepbbb abd ah @utee swivehcasing 6@ Rotatablyeiobited bn thedRpoolds asaidlustraied tat ed .
in FIGS. 4 and 6. Athird bore or port 84 of smaller dianmeter is connected °

to a 9amGd.iend'8 B18. 1R fifipDd6at cbiiReRIS BPliXed BadNS G RfNARIPWAY dI Y
t hrough the spool to

torque bracket or lug 57 connected to torque tie 58 within pit 34, as indicated in FIG. 2. The
swivel casing 60 is connected to the rotating portion 10 of the building by supports beams 62
which extend across the top of the casing as illustrated in FIGS. 2 and 3, and are secured at
their opposite ends to the rotating shaft 30. The casing 60 is rotatably supported on a fixed
brass bearing ring 61 at its lower end, which in turn is secured to torque bracket or lug 57, as
indicated in FIG. 3.

[0026] The fixed inner spool 56 is illustrated in detail in FIGS. 4 to 8 and has a central
through bore 63 and a plurality of outwardly facing, annular chambers 64, 65, 66, and 67
separated by annular rings 68, 69, :/’0, 71 and 72 at the top and bottom of the spool and
between each adjacent pair of chambers. The swivel casing is a cylindrical member which
rotates around the inner spool and has a diameter slightly greater than the diameter of the
outer rings 68 to 72, so that it forms an outer wall for each of the annular chambers, as best
illustrated for chamber 65 in FIG. 6 and chamber 64 in FIG. 7. Ring seals 76 are mounted on

each annular ring to project outwardly into rotatable sealing engagement with the inner



termnate at an inlet 85 into chanber 66. A pair of ports or bores 86
extend fromfixed water I|ines 40 through the spool to term nate at an

i nl et 88wontg74a4e329 ower nost or clean water chanber 67, pag/is2oemdseegsed in
FIGS. 3, 4 and 8. WD 2007/ 143329 PCTI US2007/ 068685 8 [0028] The outer

swi vel casing fornms an outer, rotating cylindrical wall for each of the
chanbers 64 to 67, and includes various ports for connection to utility
lines extending to various fixtures within the rotating part of the
bui | di ng, such as sinks, showers, baths, toilets, gas powered devices and

the like. As best .illystrated in F . ,3.and 7, three,ports, 90 projec

i al | SEHEORGRSHE GbIseAUE £l oy EobeC it Heaf bRt hebers ol the
chanber 64. A gray water port 92 is spaced beneath one of the ports 90 and
conmmruni extegsr of the swikelgoiy askembly. Qnearingseab30 inmovated o eashtof thgyuppesand 94
is positioned in the casing beneath port 92 and comunicates w th gas

di st ri budwernigRagoaid B wiilewd spac@i fag seddd 76 lafaproviiea lonpath of e @i 69,
positi oned bel ow port 94 and conmuni cate with-water chanber 67, as

1 ust v abetia 7y Ghith Sparald 848t QHSmBENCFor Haflicdbt bdority, N8 dis 6 of ARYY

sone of which are s ustration purposes, are connected
to the various ports 90, 92 4 and 9 extend .. rdly al gngsi de the
ol evar obab testignt Soel Fiskeel dhg P REH PHED DGR BIoWH" SRITP SHF e ar

| evel s for connection to the appropriate fixtures within the living areas
of the thet aingnspalssTB@cararéseqloond} aanitide rorepelidii nlightandf a tilworefpgl abaseu s

I ncl udes at | east two or nore floor |evels wherein each floor |evel is

I ndepengdaintifagtusetpPPNbAHecmaA meastSeals d@FrésnoyCalifa bearing which rotatably

secures each floor level to the shaft. In this enbodi nent, the shaft may be
fixed t f00271  The annular chambers 64 to 67 are of different sizes, depending on the required
fluid capacity. Each chamber is connected to one or more ports extending upwardly from the
lower end of the spool through the central portion of the spool and terminating in the
respective chamber. The upper, relatively large annular chamber 64 is designated as a sewer
chamber, the next chamber 65 is for gray or waste water, the third chamber 66 is for gas, and
the fourth chamber 67 is for the clean water supply to the house. As indicated in FIGS. 4, 6
and 7, a series of three ports or bores 78 are connected to the fixed sewer line 38 at the lower
end of the spool, and extend upwardly through the spool to terminate in chamber 64. A port
or bore 80 of equivalent diameter to ports 78 is connected to a fixed, gray water outlet line 40
and extends upwardly through spool 56 to terminate at an outlet 82 in chamber 65, as
indicated in FIGS. 4 and 6. A third bore or port 84 of smaller diameter is connected to a gas
line 40 at the lower end of the assembly 14 and extends upwardly through the spool to
terminate at an inlet 85 into chamber 66. A pair of ports or bores 86 extend from fixed water

lines 40 through the spool to terminate at an inlet 88 into the lowermost or clean water

chamber 67, as illustrated in FIGS. 3, 4 and 8.




the base 12, which is in turn fixed to the ground via concrete, rebar or

ot her appropriate structural foundation. [0030] Each of the annular rings
or flang®e0@@70a3322 defining the axial end walls of the poyusauso@ksTbers
al so has a groove or indent 96 on its outer periphery which forns a sensor
chanmber. The indent 96 is |ocated between the seal rings on the annular
flanges 69, 70 and 71 WD 2007/ 143329 PCTI US2007/ 068685 9 between adj acent
chanbers, and above or below the seal rgng 76 on the end flanges 68 and

72, respectively. As illustrated in FIG 3, a pair of diametrically opposed
water s s 98 . are, mounted.on_the outer sw vel casjing 60 to extend

t hr ough(i@@g]ed -ﬁ'g? Quter sWiYEL casiag formsthoytak ToRHRg Fﬁg’é‘i‘“‘i%n&’éﬂtf% Facnefnther

96. A pair of -diametrically opposed water sensors 98 are also nounted to
‘extend hRBbYIR @t Ehsandginchndes vaBoushpertsefor gennertioh o guilisy lindh estendisg dor s
will. detect any |eakage of sewer water fromthe sewer chanber 64. \Water
sensor svaBows fixtupesojidrh the totatingpatthef thabhilding,uch b Sinkd) 2AWES, Bhd, Boifdanges
70, 71 and 72, as indicated in FIG 3, to detect any |eakage of gray water

{1 om chambBiwaBd dPhictd SRIMBHE! AL O ANIIRGS in6TGS I SO UROL FordO0Fbfect

extend I'nto the chanbers 96 in flanges 70 an oppbsi te ends

gas suppl.-yvi.chamber . 66, .sqo. that these chanhers have sensors for detecting

I eakagePa'(;dflMleYi tthﬁoeurg%gtg% Wil ‘%\ﬁéflé'ﬁ éba FOENESHE W?‘gl S‘ﬁsge?”ﬂ ehamber ég fAreIRY G

3. [0031] The utility sw vel assenbly therefore incorporates nultiple

sensor s YRET ReB 2 iS5 Figeed heneatheonsy ofsthe pertst99eand; epmmuaicates Fadihthe grasowater

chanber has at |east two sensors for water, and the sensor chanbers

bet weenclhyasbearéd. watmall chanéter gashpore 94\ie positiened iNHer Gsing thehvdih Gast 95 @AGOr S.

Thi's provides redundancy in case of failure of a sensor. There are two ’

annul ar céthmihit@tes with gas distribution chamber 66. Finally, a pair of clean water ports 95 are
positioned below port 94 and communicate with water chamber 67, as illustrated in FIG. 8.
The various sewer and utility lines 42, 44, only some of which are shown in FIG. 2 for
illustration purposes, are connected to the various ports 90, 92, 94 and 95 and extend
upwardly alongside the elevator shaft 30, exiting away from the shaft at the two or more floor
levels for connection to the appropriate fixtures within the living areas of the rotating
structure,
[0029] Another embodiment of the apparatus includes at least two or more floor levels
wherein each floor level is independently supported, at least in part, via a bearing which
rotatably secures each floor level to the shaft. In this embodiment, the shaft may be fixed to
the base 12, which is in turn fixed to the ground via concrete, rebar or other appropriate
structural foundation.
[0030]  Each of the annular rings or flanges 68 to 72 defining the axial end walls of the

various chambers also has a groove or indent 96 on its outer periphery which forms a sensor

chamber. The indent 96 is located between the seal rings on the annular flanges 69, 70 and 71




seal s between adj acent chanbers, providing further redundancy to reduce the
risk of any m xing between the various fluid inputs and outputs to and
from t heWib20@143522 sensor outputs will be connected t®@ca/uszewasB6asni t
havi ng a conmputer controller within the house, and wll indicate failure
of any of the seals. The swivel assenbly is very sinple in construction

and provi des easy access for repair or replacenent of seals or sensors.
[0032] The upper or electrical portion955 of the sw vel assenbly is nounted
on top of the plunbing part 54 of the swvel, as iIIustrated in FIGS. 3, 4

o ) oSl bRt b B SRR AR R AR

i ncl udes_an inner, fixed power_conducting_ core 100 mhlch i s secured to the
upper en® Tspechely; Asllustrated in EIG.oh ggatr @w%ﬂe@bmnmge%we@v@@% Beer ed
‘to the upper end of the spool by nounting bolts 104, and an end plug 103
of the nmuated/fﬁrx:theiomtdresy&évbltcasing60(10@ptehdghmhglevmldd)ﬂoleﬂreﬂierdaeiag ipovhe
~supply lines 105 extend upwardly through the central through bore 63 in the

fixed spRR¥rmotk indémtid? chRMbEOGE UL thalteofCRABetiPMly s8d QabRGUARAs D8 at4I8s
separate conductive rings 106, 107 and 108 |n the core 100, which are

separ at Sl% H 'tQ%% e?i&%oﬁ: e éésﬁ) %{1199 ﬁ%zcham%cr 2 G4 r gé‘t ]bcsslsgﬁsz)rg%g?m er

rotating porti on avi ng bas secur
t he outer smnv casi ng 60 of the p] unmbi ng, sw vel , and a series of
upwar dl tﬁt@n& 4kﬁ§e BB%Et“éerﬂaéf’fpﬁ“EﬁléE% ?Wrﬁswab%n & W eler semsons SSealsq project
around a ring spaced outwardly fromcore 100, and connected to a top plate
118 at thnenghpthercasingl ingd thérehambereP6 i flapgesci(, Git and>72] 29 indicatabiint B, 3n té he
rotating top plate 118 and the power supply lines 45 extend upwardly from
box 120dé&e@nhyt lbskagt @falry wiltdf frordNMhalibel 65! ooMENR At héth HAMBEE kY Oas
sensors 99 also extend into the chambers 96 in flanges 70 and 71 at opposite ends of the gas
supply chamber 66, so that these chambers have sensors for detecting leakage of either gas or
water past the seals 76, as illustrated in FIG. 3.
[0031] The utility swivel assembly therefore incorporates multiple sensors for detecting
failure of any of the ring seals. Each sensor chamber has at least two sensors for water, and
the sensor chambers between gas and water chambers have two water sensors and two gas
sensors. This provides redundancy in case of failure of a sensor, There are two annular or ring
seals between adjacent chambers, providing further redundancy to reduce the risk of any
mixing between the various fluid inputs and outputs to and from the house. The sensor
outputs will be connected to a control unit having a computer controller within the house, and
will indicate failure of any of the seals. The swivel assembly is very simple in construction
and provides easy access for repair or replacement of seals or sensors.

[0032]  The upper or electrical portion 55 of the swivel assembly is mounted on top of the

plombing part 54 of the swivel, as illustrated in FIGS. 3, 4 and 9. As best illustrated in FIG.




to various electrical sockets and appliances within the rotating portion of
the house. Spring |oaded brushes 122 project inwardly fromthe posts 116

t o cont adtO 2008/143%2%e conductive rings 106, 107, and 10&crespenidsess y. A
connecting line 124 extends from each brush 122 to the junction box 120,
as illustrated in FIG 9. [0034] An eight conductor, |ow noise rotating

el ectrical connector 126 is nounted on top of the electrical swvel 55 via
a rubber coupling sleeve 128 bolted to1phe top plate 129 of the fixed part
of the electrical swvel via threaded rods 130 and bolts 132. The connector

126 has I . fep.134 and an u r, rotat.i rtion 135 which
i's connet gch%&g)ﬁﬁlugé@g}’ ?‘%ﬁ}g’i 82 Ilse%ﬁlrI o i g%ﬁpg Eﬁgguﬁcglrfé’%w%gaﬁ?‘&mﬁ@“ €6 the
house f ommuni cation of TV, tel ephone and WD 2007/143329 :

PCT! US2 6694 BBEEBENAPGLiRg,¢R5ed B0 vduvis secuseritor the uppetend phehot fiseddntisisies spapl 134

is coupled to the fixed core 106 of the electrical swvel. Fixed
el ectri S&Ivizeoupling sléeme 402 8@ ufal todhd bippercadpitier spoblbpntbuhetthe pbRNEN4, Sh@nal s
extend upwardly through the central bore 63 in the fixed spool 56, the -

center ah enligplug i198 bfP@¥RLr MRFHICE IRGed @6 fhel Q8ufingt d16evR! Rt HIGRical ok -
and a centralep o%eni ng 138 in the tolggepl ate lltSFq{lo1 thg%r ot at]%‘?\‘g‘l‘%agﬁﬂt"\“%# t he

el ectri ' 0 the.fixe ower, . portion 13 f the
i :
rotary g'gdr? e!:ﬁl%s‘raiq%%ag'f(ggg\gi }ﬂgl%eegg'ctil? & alst’bﬁové Ib%’? é’%&&l %’8 ﬁi‘egtsg‘f’l d,
off-the:shelf electrical slip.ring swvel for providing 240 Volt, 200 Anp
electri ¥4pt citvs G5 LVQ ad iaFrgSeeaiedite Hrse sensrate eonductiveringmils, 4@pand
rotary el ectrical connector 126 is preferably an eight wire, nmercury filled
r ot at i ng08 nathpeere MK whichsire sapprataibyninssletoamnigpi tiluces ni ni mal  si gnal
interference, such as the Mbdel No. 830 rotating connector available from
Mer cot afp0BBF. ofhe(@ediEeAdwivedlhbd an ofter RAMINGAIRABSS having a base plate 112 secured
to the top plate 114 of the outer swivel casing 60 of the plumbing swivel, and a series of
upwardly projecting posts 116 projecting upwardly from the base plate around a ring spaced
outwardly from core 100, and connected to a top plate 118 at the upper end of the swivel. A
Junction box 120 is mounted on the rotating top plate 118 and the power supply lines 45
extend upwardly from box 120 along the elevator shaft and project outwardly for connection
to various electrical sockets and appliances within the rotating portion of the house. Spring
loaded brushes 122 project inwardly from the posts 116 to contact the three conductive rings
106, 107, and 108, respectively. A connecting line 124 extends from each brush 122 to the
junction box 120, as illustrated in FIG. 9.
[6034] An eight conductor, low noise rotating electrical connector 126 is mounted on top
of the electrical swivel 55 via a mbber coupling sleeve 128 bolted to the top plate 129 of the
fixed part of the electrical swivel via threaded rods 130 and bolts 132. The connector 126 has

a lower fixed portion 134 and an upper rotating portion 135 which is connected to the various

electrical service lines 46 extending into the house for communication of TV, telephone and




Simlar connectors with a greater or |esser nunber of conductors or
different anperage or voltage nay be used if required. [0036] A suitable
drive nmewptuosmasspot il lustrated) will be provided for poTAS2087/06B685
rotatable portion 10 of the house in either direction relative to the fixed
base 12, with the swvel joint apparatus allowing all of the utility and
el ectrical service lines within the rotating portion of the house to
rotate relative to the fixed part of the apparatus 14. In an exenplary
enbodi ment, the drive mechani smused a three horsepower notor with ranp up

and ranp domn speed co 0 vement wll not be f I ndj v, | s
Wi o EREDRSY sRBasard ot e he tedoramen ihis ioipiatite: B Sordt soB 1oy Shie
reversed, or varied as desired via a control panel within the building,
and may¢ elsetrivahswiivebrFived clectisal sevice dinent36 Fo7 tabla spmmer; T3 a0t fdadess 12

[0037] An additional enbodiment includes each floor level including a

sui t abl ejgdsls \éQtenﬂ'mg%ﬁ‘d] h rﬂﬁH &dnitAy bbiees3 invihe gixadegodl%@hmteméreofsmaf t
30 via a bearl ng ach sui ta dri've nmechani sm nay e controlled via a

rovemontiicy Toutt et %?P%f’#'%'e%f’ﬁ“’&% syFeSerdass 2’%%‘? s b6y
At 360 B e o ﬁ{‘e’tomghe 8, i BecH e S %FL%,I%S{% B e >°

counterclockmnse at 360 degrees per day or other speeds. [0038] The swivel
j oi nt appaioatld4 of theofotarycenniestoed2bon is very sinple in construction and
allows for easy access and repair. It has built in sensors for detecting
any fai [0038] i n Tikecleqatd swind G5they Se@btanddro! Ff-yhebshetfl gtricad Bidp fibf ewivel
portions of the apparatus are of sufficient strength

for providing 240 Volt, 200 Amp electrical supply to the rotating portion of the structure. The

upper, rotary electrical connector 126 is preferably an eight wire, mercury filled rotating
harness which is very low noise and produces minimal signal interference, such as the Model
No. 830 rotating connector available from Mercotac Inc. of Carlsbad, Calif., or equivalents.
Similar connectors with a greater or lesser number of conductors or different amperage or
voltage may be used if required.

[0036] A suitable drive mechanism (not illustrated) will be provided for rotating the
rotatable portion 10 of the house in either direction relative to the fixed base 12, with the
swivel joint apparatus allowing all of the utility and electrical service lines within the rotating
portion of the house to rotate relative to the fixed part of the apparatus 14. In an exemplary
embodiment, the drive mechanism used a three horsepower motor with ramp up and ramp
down speed control so movement will not be felt by individuals within the moving part of the
structure, The movement can be stopped, reversed, or varied as desired via a control panel

within the building, and may be manual or voice controlled.



and durability to potentially last over twenty years w thout any major
service. Unlike prior art swivel joints for rotating buildings, the

appar at usyglzbowdas2ereet nost buil di ng codes for pl unbi npcangz2edargédsscal
connections. [0039] C osing Comrents [0040] The foregoing is nerely
illustrative and not limting, having been presented by way of exanple
only. Although exanpl es have been shown and described, it wll be apparent
to those having ordinary skill in the apt that changes, nodifications,
and/or alterations may be nmade. [0041] As used herein, "plurality” neans

two or [ 0042]. .As used, herein, ther in the witten descriptiaqn or
the cl a%?’]t heR{‘ tonal; kP lgfqlf@'ﬂ}c\?@ff%qaﬁlaif%rﬁe@dp?ly va suifable dgve

"containing", "involving", and the like are to be understood to be
~ open- endwgharism for reatimgathei linghg draagldhaboutdhe khafi 8@ dia o be@rihy Hach Waitable
2007/ 143329 PCTI US2007/ 068685 13 transitional phrases "consisting of' and

" consi sting nesBaRihahhy befcontrsipape@t 4 ¥eltyol pRhél eAthmede dhdividal fI6bORSE!’s
- transitional phrases wth respect to clainms. [0043] Use of ordinal terns

such as lig{ngs'ir'éa 165 €FRE Poventeht 'of eactt foor rbltibd %o theé s BB mAP B dbniofibd M
0 t se? r order of

el enent do€s not by i fconnote any prrority, precedence,
ot hod. SHEPEERGY Hah the GUier 8t eI ghr Rl 3t Soploviah 8 SHLARESTFs g
claimel ement having a certain nane from another el enent having a sane
name ( bheur whilgsaober flper meylsynshranensly retatediovntengodiorise hc3af) ddgmeesgeedant s.
or other speeds.
[0038]  The swivel joint apparatus 14 of this invention is very simple in construction and
allows for easy access and repair. It has built in sensors for detecting any failure in the seals,
and the seals, rotary bearings, and other portions of the apparatus are of sufficient strength
and durability to potentially last over twenty years without any major service. Unlike prior art
swivel joints for rotating buildings, the apparatus 14 will meet most building codes for
plumbing and electrical connections.
[0039] Closing Comments
[0040] The foregoing is merely illustrative and not limiting, having been presented by
way of example only. Although examples have been shown and described, it will be
apparent to thosé having ordinary skill in the art that changes, modifications, and/or
alterations may be made.
[0041] As used herein, “plurality” means two or more.
[0042] As used herein, whether in the written description or the claims, the terms

“comprising”, “including”, “carrying”, “having”, “containing”, “involving”, and the like are

to be understood to be open-ended, i.e., to mean including but not limited to. Only the




[ 0044] As used herein, "and/or" means that the listed itens are
alternatives, but the alternatives also include any conbi nation of the
listed iwommo7/Adss2CLAIMS It is clained: 1. An appar at us pgangE20@dsgéssa shaft
extending vertically through the apparatus, the shaft nounted to a base,
the base fixed relative to the ground a swivel joint assenbly nounted in
the base coaxially wwth the shaft, the swvel joint assenbly rotatably
connecting fixed utility lines extending into the base w th correspondi ng
utility lines secured within the apparatus a first story defining a first
encl osed ILviqg rea, the first story rotatably sgﬁportedd E? Ie?st in
part, viran§ienal parasesy onsiging el \Aad ne ESEatpieel t BSPEtel. fRelesed o
story about the shaft at a controllable speed a second story defining a
second snei-gdesad thangitipgalgpheases wheh respeohid claioisy  rot at abl y supported, at
~least in part, via the shaft a second drive mechani sm adapted to rotate the

second Rj0ABY abgss of Redifflateims auck =8 OMHrE©] FadebRd'S PRdEd”, 2tc. T RE dRPBRIME 4§ Of
-claiml wherein the second drive nmechani smoperates independently fromthe:

first dilodfty TPARRNERMen? dodd o AMA dinble by Prlbrity, YAdBbbe! BE oRRF AP Bns" OF Y

i s adap o rotate abou

claim element over another or the temporal order in which acts of a method are performed,
but are used merely as labels to distinguish one claim element having a certain name from
another element having a same name (but for use of the ordinal term) to distinguish the claim
elements.

[0044] As used herein, “and/or” means that the listed items are alternatives, but the

alternatives also include any combination of the listed items,




shaft at a different speed than the first story. 4. The apparatus of claim
1 wherein each story includes a plurality of utility ports connected to
the corresponding fixed utility lines via the shaft. 5. The apparatus of
claim4 wherein the plurality of utility ports include a natural gas port,
a clean water port, a sewer port, and an electrical service port. 15 6.
The apparatus of claim4 wherein eadd story includes a sensor adapted to
detect if water or gas is |eaking between one of the plurality of utility
ports arfd“0F¥Sof the corresponding fixed utility lines. 7. The apparatus
of claim1l wherein each story includes windows defining a circunference of
each story. 8. The apparatus of claim1, wherein the base has a chanber

ext endi dgiskedimad.gr ound | evel, the swivel joint assenbly nmounted in the
chanber. 9. An apparatus conprising:-a shaft extending vertically through

t he apparatus, the shaft nmounted on a base, the base fixed relative to the

ground 3 awW ¥phrahRicBinpRssgnPl y mounted in the base coaxially with the
shaft, the swvel joint assenbly rotatably connecting fixed utility |ines

ext endi ng i ntaoshaffieciadng wiettivally throgglotias Appanatiné,i thy shattesowdedited wit hin
appar at ys he swi.vel jqint assenbl including a spindle secured to the
i LR RS 1B B

base an '8 ed on the spindle and attached to the
a swivel joint assembly mounted in the base coaxially with the shaft, the

swivel joint assembly rotatably connecting fixed utility lines extending into the base
with corresponding utility lines secured within the apparatus

a first story defining a first enclosed living area, the first story rotatably
supported, at least in part, via the shaft

a first drive mechanism adapted to rotate the first story about the shaft at a
controllable speed

a second story defining a second enclosed living area, the second story
rotatably supported, at least in part, via the shaft

a second drive mechanism adapted to rotate the second story about the shaft

at a controllable speed.

2. The apparatus of claim 1 wherein the second drive mechanism operates

independently from the first drive mechanism.

3. The apparatus of claim 1 wherein the second story is adapted to rotate about the

shaft at a different speed than the first story.

4. The apparatus of claim 1 wherein each story includes a plurality of utility ports

connected to the corresponding fixed utility lines via the shaft.

5. The apparatus of claim 4 wherein the plurality of utility ports include a natural gas

port, a clean water port, a sewer port, and an electrical service port.




shaft a plurality of seal ed chanbers defined between the spindle and the
outer casing wherein each of the fixed utility lines is connected to one of
the plurality of seal ed chanbers and each of the fixed utility lines is
connected to a corresponding chanber via the spindle a first story
defining a first enclosed living area, the first story rotatably ,
supported, at least in part, via theisshaft a first drive nmechani sm adapt ed
to rotate the first story about the shaft at a controllable speed a second
story defining a second enclosed living area, the second story 16

rot at.ably ﬁg%gﬁ%réﬁg ’of%faida%a%%ﬂeﬂ; A3 Sory RIS %Q;?sfot ﬁ%&piﬁg@?cﬂat%;i iif\é €

mechani sm'a to rotate the second story about

cont rol lveditreoss geseid . ledking bétecap pae aff use pluraltaiofubilinhperes and bee s€dend drive
mechani-sm oper at es. independently fromthe first drive nechanism 11. The
apparatd?nﬁﬁxﬁagﬁﬁPﬁﬁ%ﬁﬁﬁélﬁwthe second story is adapted to rotate about
‘the shaft at a different speed than the first story. 12. The apparatus of
claim9 wherein each story includes a plurality of utility ports connected
to the corTiespppatatng dfi gledn ut iwvharginl eavbssteia indhedes hafndows 3defifiee appar at us

of cIa|Q%%u&ggéﬁkqﬁ%gﬁlggggal|ty of utility ports includes a natura

8. The apparatus of claim 1, wherein the base has a chamber extending below ground

level, the swivel joint assembly mounted in the chamber.

9. An apparatus comprising:
a shaft extending vertically through the apparatus, the shaft mounted on a
base, the base fixed relative to the ground
a swivel joint assembly mounted in the base coaxially with the shaft, the
swivel joint assembly rotatably connecting fixed utility lines extending into the base
with corresponding utility lines secured within apparatus, the swivel joint assembly
including
a spindle secured to the base
an outer casing rotatably mounted on the spindle and attached to the
shaft
a plurality of sealed chambers defined between the spindle and the
outer casing
wherein each of the fixed utility lines is connected to one of the
plurality of sealed chambers and each of the fixed utility lines is connected to
a corresponding chamber via the spindle
a first story defining a first enclosed living area, the first story rotatably
supported, at least in part, via the shaft
a first drive mechanism adapted to rotate the first story about the shaft at a
controllable speed

a second story defining a second enclosed living area, the second story




gas port, a clean water port, a sewer port, and an electrical service port.
14. The apparatus of claim9 wherein each story includes a sensor adapted
to detect if water or gas is |eaking between one of the plurality of
utility ports and one of the corresponding fixed utility lines. 15. The
apparatus of claim9 wherein each story includes wi ndows defining a
circunference of each story. 16. Theig@pparatus of claim9, wherein the base
has a chanber extending bel ow ground |level, the swivel joint assenbly
mounted in the chanber. 17. An apparatus conprising: a shaft extending

VertiCahﬁ%ﬁ%@%Q#%Bth%é%%ﬁﬁg?ﬁHFVM }ﬁﬁaft mounted to a base, the base

fixed re a swvel joint assenbly rotatably connecting
fixed utilityasdened drivhencchacgdn adapted to/rdtatnelse sacbrd diong aboit ohd Heefbase, with
corresponding iility | ines secured within 17 the shaft a first story

def i ni ngt& p Vé*m@ﬁﬂwgéed living area, the first story rotatably

supported, at least in part, via a first bearing by the shaft a first drive
mechani sm adapted to rotate the first story about the shaft at a

cont r ol |1&b| Bhes ppparatis sel eiadms Porpedtaf ithe regeends eciondmeduinesse copeiaiésng ar ea,

t he secand st or ot atabl y.supported, at least in part, via a second
bearingIB@qFﬂﬁﬂg%H%FnimggéﬁﬁaﬁgﬁFﬁ@nﬁgbhanisn1adapted to rotate the second
story about the shaft

11. The apparatus of claim 9 wherein the second story is adapted to rotate about the

shaft at a different speed than the first story.

12. The apparatus of claim 9 wherein each story includes a plurality of utility ports

connected to the corresponding fixed utility lines via the shaft.

13. The apparatus of claim 9 wherein the plurality of utility ports includes a natural

gas port, a clean water port, a sewer port, and an electrical service port.

14. The apparatus of claim 9 wherein each story includes a sensor adapted to detect 1f
water or gas is leaking between one of the plurality of utility ports and one of the

corresponding fixed utility lines.

15. The apparatus of claim 9 wherein each story includes windows defining a

circumference of each story.

16. The apparatus of claim 9, wherein the base has a chamber extending below

ground level, the swivel joint assembly mounted in the chamber.

17. An apparatus comprising:

a shaft extending vertically through the apparatus, the shaft mounted to a
base, the base fixed relative to the ground

a swivel joint assembly rotatably connecting fixed utility lines, the fixed

utility lines extending into the base, with corresponding utility lines secured within




at a controll able speed. 18. The apparatus of claim 17 wherein the second
drive nmechani smoperates independently fromthe first drive nmechanism 19.
The apparatus of claim 17 wherein the second story is adapted to rotate
about the shaft at a different speed than the first story. 20. The
apparatus of claim 17 wherein each story includes a plurality of utility
ports connected to the corresponding7fixed utility lines via the shaft.
21. The apparatus of claim| wherein the first drive nechanismis adapted
to rotate the first story about the shaft at a speed controllable within
the firsg.stgfy. 22. The apparatus of claim1l wherein the second drive
mechani smi's adapat ed to rotate the second story about the shaft at a
speed cont r ol 4 dvdtestodyt Befinihhe ﬁm&mdlosécbhymg @&3a, (Heefidppminatroiatably claim 1

wherein the first drive nechanismis apted to rotate the first story
about th%‘PEWa?‘i ab]FaS&‘%B%d“%%% 1 5F2 a\éyt%ietsh?&\ the first story and the

second drive é‘ﬁ?s*ﬂ%@fv%%écﬁaﬁ%pé Wﬁtehoco rgﬁ?et fhet A6t &85%%@51@4 %zagbﬁﬁ] the

shaft at a speed controll able thin't second story
appar at ungbllahlaspaed wherein the first drive mechanismis adapated to

rotate the flrst tor a ut the shaft Cgmﬁjﬂ eed conjrolla Ie within the
first story. 25 ORfeSBparatite Hrors; dPelith 4 He BeSERYAFPYe

mechani s@tdishi Q%bﬁgdta@leaﬁﬂh%ﬁ ﬁb%sﬁéﬁﬁ%aﬁﬁgwt@%ﬂﬁ the shaft at a speed
control | abl e vvlthl n the second story. Thé apparatus of claim9 wherein

the first driaecandHene srchanignagdepdd tcorqt@iteahfesecph@ sfory sboustthe shafbout t he
shaft atatac%tqtegﬁjab é)sn}}e{a(?l | able within the first story and the

18. The apparatus of claim 17 wherein the second drive mechanism operates

independently from the first drive mechanism.

19. The apparatus of claim 17 wherein the second story is adapted to rotate about the

shaft at a different speed than the first story.

20. The apparatus of claim 17 wherein each story includes a plurality of utility ports

connected to the corresponding fixed utility lines via the shaft.

21. The apparatus of claim 1 wherein the first drive mechanism is adapted to rotate

the first story about the shaft at a speed controllable within the first story.

22. The apparatus of claim 1 wherein the second drive mechanism is adapated to

rotate the second story about the shaft at a speed controllable within the second story.

23. The apparatus of claim 1 wherein the first drive mechanism is adapted to rotate
the first story about the shaft at a speed controllable within the first story and the
second drive mechanism is adapted to rotate the second story about the shaft at a

speed controllable within the second story.




second drive nechanismis adapted to rotate the second story about the
shaft at a speed controllable within the second story. 27. The apparatus
of claim 17 wherein the first drive nechanismis adapted to roate the
first story about the shaft at a speed controllable within the first story.
28. The apparatus of claim 17 wherein the second drive nechanismis adapted
to rotate the second story about thi shaft at a speed controllable within
the second story. 29. The apparatus of claim 17 wherein the first drive
nmechani smis adapted to rotate the first story about the shaft at a speed

control | abhge %eﬂ’ht'ﬁs bl glaﬁﬂlrgs\;vh%ﬁ’irtﬁe g d&he m&BEAN idhdHRtABEIBRIsSM i S

adapted to rot e the second story about the shaft at a speed controllable
Wit hi n_ tthe fise stongalstuo the shaft at a speed controllable within the first story.

25. The apparatus of claim 9 wherein the _s_econd drive mechanism 1s adapted to

rotate the second story about the shaft at a speed controllable within the second story.

26. The apparatus of claim 9 wherein the first drive mechanism is adapted to rotate
the first story about the shaft at a speed controllable within the first story' and the
second drive mechanism is adapted to rotate the second story about the shaft at a

speed controllable within the second story.

27. The apparatus of claim 17 wherein the first drive mechanism is adapted to roate

the first story about the shaft at a speed controllable within the first story.

28. The apparatus of claim 17 wherein the second drive mechanism 1s adapted to

rotate the second story about the shaft at a speed controllable within the second story.

29. The apparatus of claim 17 wherein the first drive mechanism is adapted to rotate
the first story about the shaft at a speed controllable within the first story and the
second drive mechanism is adapted to rotate the second story about the shaft at a

speed controllable within the second story.




