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WO, 04990 PCT/ US98/ 14417 HI TCH ASSEMBLY AND TRAI LER BACKGRGIND £E-FHE
I ION 5 1. Field of the Invention The present invention rel ates
generally to hitches and trailer W\“\m‘mﬁ\ specifically, tota-hi ek
assenbly and trailer for a not or\mm W Description of the Related Art
10 O tentivpBoados ai | ers are used in gepeuncti on w th nopegresdnsghes. The
trailers are attached to a rear of the notor vehicle. An exanple of Such a
trailer is disclosed in U S Patent No. 1,234,788 to MIner. This patented

trailer has a body having two sBaced bars at its forward end which are
secured to a rear end of M&M@M&Ier al so i r
wheel s at the corners of a body that are journaled 15 in for ’&mm mm
in turn, journaled in boxes or bearlngs mhlch are secured to

U.S. Patent No. 3,033, 53BACKGROY 1623 { assenbly thaF°°°°2‘

i ncorporates the use of three hltch p0| nts and dirigible wheels. This hitch
assenbly is difficult to operate. Mre specifically, connecting the center

hitchspoint to {he nm@lofthé@ientiéh Whil e properly aligning the outer two
hitch points to be connected to.the notor 20 vehicle is difficult. As a

result, the trailer Bifcpresaet ipysntion sglafes generally R hifchesAng fatlers aid BivFrent .
Theref ore, {;%?Hc% §r5io 2ni88Hsdntbly B3 tA1br HPE mBrobvdridle.assenbly and a trailer

which prov connecting the trailer to the notor vehicle w thout
perfect alignment therebet vveen 25 30 SUMVARY OF THE I NVENTION It is,

t herefore, one gbject of the vention to provide a new and
i nproved hitch &sse a % ?%dmatraller to a notor vehicle. It is
anot hgr object of t heﬂ@:&m@manenmﬁseom tonjpictioti With eokirtvehicles. SEhH| y

trailers are attached to a rear of the motor vehicle. An example of such a trailer is

disclosed in U.S. Patent No. 1,234,788 to Milner. This patented trailer has a body

having two spaced bars at its forward end which are secured to a rear end of a motor

vehicle. The trailer also includes four wheels at the corners of a body that are journaled

15 in forks which are, in turn, journaled in boxes or bearings which are secured to the body.
U.S. Patent No. 3,033,593 to Zaha discloses a hitch assembly that

incorporates the use of three hitch points and dirigible wheels. This hitch assembly is

difficult to operate. More specifically, connecting the center hitch point to the motor

vehicle while properly aligning the outer two hitch points to be connected to the motor

20 vehicle is difficult. As a result, the trailer and the motor vehicle require proper
alignment. Therefdre, there is a need in the art for a hitch assembly and a trailer which

provides for connecting the trailer to the motor vehicle without perfect alignment

therebetween.

25 - ARY OF THE INVENTION
It is, therefore, one object of the present invention to provide a new a;nd
improved hitch assembly for connecting a trailer to a motor vehicle.
It is another object of the present invention to provide a hitch assembly
having a single point connection between a trailer and a motor vehicle.
30 It is yet another object of the present invention to provide a trailer with
steerable wheels that is capable of carrying loads.
Tt is still another object of the present invention to provide a trailer with

wheels having anti-pivot brakes.




havi.ng a single point connection between a trailer and a notor vehicle. It
is yet another object of the present invention to provide a trailer with
steerabl e wheels that is capable of carrying loads. It is still another

object of_th resent invention to provide a trailer w havi ng’
anti - pi Voro BaBaC Vo 09/ 04990 2 PCT/ USO8/ 14417 1t is‘{a& th\rG?ﬁ‘glr.,sanol her
obj ect of the present invention to provide a trailer that allows easier

wheel repair. It is a still further ob?ect of the present invention to
provide a trailer that i

_ can_be extended d tilted. Accordi.ngly,., the
present invention is &ft f‘E‘Il?c’a?é’gtBﬁ’iﬂbtif%fa@%‘?fﬁs&&m‘éenf‘f’%fol ‘EP“Q%*‘%{%II% not or
vehi cle. Theyhifichs eafeWhbsl rdpag! udes a hitch receiver nounted to a notor
vehi cl e and a nmounting nenber securable to the hitch receiver, The hitch

assenbly includes anltsagilbfurthesebieetdf ths prasent inygniiqnig Pravidsa traleniat agapt or

I ncl udes a receivin tu ving a top end and a bottom end. The hitch
assenbl y incfatﬁ‘g’ése"tzgg%ﬁdiaa?ﬁ]é&?i ng fastened to the receiving tube novabl e

al ong the receivabl e tadhedhgtyshepresdncinvenpionizd hitchGissendblyth eorinettarilernd t o
provide a first degree of tion. Further., the hitch assenmhly.i udes a
swi vel % ongu¥® aa%“?‘ﬁ&ﬁ‘g‘bql’e TIQFDIPWE ass§1"’1g[¥i‘ﬂ‘§“c}°f ﬁé‘tﬁ':hrﬁgmg%"\lloe Egttact)%aﬁ{é%rncl udes a
distal end apghiiis it AoARIR ARMeE surablengitelitic adceigi. STHethitoh asstlblya second

degree of notion. Additional Idly, the present inyention i Si trai) er
i ncl udi ng a fncludes zaadanger secused te thsmouppnapaBles Hiradarten/ag ﬁeééﬁ?’f@é’l‘@d to the

f . iler. ' i '
rame. The tERCh&linghi® LAGHITIARINE TR nick k@bl ficRat e idheding e

trailer and f rane. antage of” the present invention
i s that anewfarsed wphomeedvihg tubh moxaldeatbhgythe secpivalile tbg betwveen hisden end trai | er

to a nmotor vehicle. Another adva of the. present invention is that the
o Msenbis i Satp Rl PO Y P RGPEMRISTR: ol ose 20 coupl i ng desi gn
which will connect Wi tiurdneiTtteastciehdsanblytiacladerntsoivel einigus gtackhiertditess of
either the slope or contour of the surface ywhich Suppor ;o§at£brf§%ou¥e§ anot her
advant age sliding ring. The swivel tongue includes a distal en
longitudinal axis to provide a second degree of motion.
Additionally, the present invention is a trailer including a frame and at
15 least two wheels operatively connected to the frame. The trailer also includes means for
extending a length of the trailer and for tilting the frame.
One advantage of the present invention is that anew and improved hitch
assembly is provided to connect a trailer to a motor vehicle. Another advantage of the
present invention is that the hitch assembly is a spring mounted, single point, close
20 coupling design which will connect with limited effort to a motor vehicle regardless of
either the slope or contour of the surface which supports them. Yet another advantage
of the present invention is that the hitch assembly is easier to use and more versatile.
Still another advantage of the present invention is that a new and improved trailer is
provided with steerable wheels having anti-pivot braking for when the wheels are
25 airborne and is capable of carrying loads. A further advantage of the present invention
is that the trailer has lockable legs capable of supporting a parked trailer in a level or
angled position or to passively jack the trailer up to allow wheel repair. Yeta further
advantage of the present invention is that the trailer is capable of being easily converted

to a conventional extra long tongue trailer with non-steerable wheels. Still a further

30 advantage of the present invention is that the trailer is capable of tilting.



of the present invention is that the hitch assenbly is easier to use and
nore versatile. Still another advantage of the present invention is that a
new and i'nproved trailer is provided with steerable wheels having
anti-pivot braking for when the wheels are 25 airborne ﬁ’d ;wlciglgabl e of
carryi ng MU furt her advantage of the present inveAfidX 1's that the
trailer has | ockable | egs capabl e of suEportl ng a parked trailer in a | evel
or angled position or to passively jack the trailer up to allow wheel
repair. Yet a.further _advant age of the present jnventiaon is th

trailer is capable of S&iergbiedsifeapuresAndafyantrses qf the RIEHTHLAY AL M LQT ra | ong
tongue trail gy ad{\fxtap H&&E’m&& ﬁh{ﬁ%eeféﬂﬂﬁ%aterﬁdb}s{ooaaﬁ#&éahﬁrgme%ﬁbs%&ye%ﬂt age of
the present inve B e trail I's capable of tiltin

99/ 04990 3 P@Eédﬂ&ﬂﬂﬂdd&onsﬁbﬂaém @bp@uoxsthhémama@mg dravimgs.ages of the
present invention will be readily appreciated as the sane becones better
understood after reading the subsequent description when considered in
connection with the acco DESCRIRTM ONOF BHE DESSANGS ON OF THE DRAW NGS
5 FIG 1is a elevational view of, a hjtc enbl y and .trail er cordi ng
to theSpresent invent F, I‘FPFIGEQ“PHQI&TW"R S’é ﬁ’%’#ﬂ“‘arﬁé‘f‘%&%ﬂ’é‘rﬂgg with a

mot or vehi cl e &e pfeggh UR'cﬁtﬁmaxllﬁﬁfa&HQEBf)éfﬁlo\‘xthWaﬁlfns&Eleﬂlatxﬁé'toﬁ!&ﬁfblé?| y and
trailer of FI Is a plan view of the hitch assenbly and trailer

of FIG 1. FIG 4 is aF@Grkqaecpnsmtxw‘ewefthsh@hmﬁembl)a@ééﬁﬂfrwfI AGc 1.

10 FIG 5A is a plan vi FIG 5B is
an el evational view of Fﬁﬁ, W?é’éaf“‘g 1{tﬁéem%ral %eﬁx%l%?xﬁg?{lfr fﬁG'éfG 5Cis a
side view of the wheel Figra Ishq)eispambeviewfofEﬂe@tcmassﬁmuaroﬁF]st1a fragnentary
view of a portion of the trailer of e] evational view

I . I 7.
of the Wtch assenbly dA§ 5“?‘&%%’?"‘6?”"??@”%?1E’Igeitﬁllﬁg%fﬂ?i{ng the trailer

with side racks and selgg] S’@l%'a&l&lév@tﬂmﬁme»v\:hﬂﬁéwhedwdrrthetFalu&of&?IGS1 an
el evational view of the hitch assenbly and trailer of FIG 1 illustrating

the trailer with siderd@s5¢ is anideiiomeihewhsel &5 thedrailenofddCeks to an
interior rear end of tyg gﬁtaoﬂ'agyr{?ema@ ¥iew of a portion of the trailer of FIG. 1.

FIG. 7 is an elevational view of the hitch assembly and trailer of FIG. 1

15 illustrating the trailer with side racks and self-jacking leg for wheel repair.

FIG. 8 is an elevational view of the hitch assembly and trailer of FIG. 1
illustrating the trailer with sideracks in phantom and extended for access to an interior
rear end of the motor vehicle.

FIG. 9 is an elevational view of the hitch assembly and trailer of FIG. 1

20 illustrating the trailer with the wheels in reverse and tilted.

DESCRIPTION OF THE PREFERRED EMBODIMENT(S

Referring to FIG. 1, one embodiment of a hitch assembly 10, according

to the present invention, is illustrated in operational relationship with a trailer, according

25 to the present invention and generally shown at 12. The hitch assembly 10 allows the
trailer 12 to be hitched or connected to a motor vehicle, generally indicated at 14. It

should be appreciated that the trailer 12 may be of a flat bed, cargo box, camper type or

the like. It should also be appreciated that the trailer 12 may be connected to a front of

the motor vehicle 14 for pushing the trailer 12 or connected to a rear of the motor vehicle

30 14 for pulling the trailer 12.




FIG 9 is an elevational view of the hitch assenbly and trailer of FIG 1
20 illustrating the trailer with the wheels in reverse and-tilted.

DESCRI PTI ON OF THE PREFERRED EMBCDI MENT(S) Referring to FIG 1, one .
embodi NnenWO8Y048%%h t ch assenbly 10, according to the prEd&¥¥t%ention, is
illustrated in operational relationship with a trailer, according 25 to
the present invention and generally shown at 12. The hitch assenbly 10
allows the trailer 12 to be hitched or connected to a notor vehicle,
general |y indicated atRéeféringtto FéGRul thrivggha)phe criddrel® inbladest hgerteradlyl er 12
may be of a flat bhed, ca hox,., canper type or . the |ike.. hqul d al so
be appreci at STFIARURAT FHRe ig %bf“é"rmdlé“ﬂﬁ’;f“ﬂ%l %@Hﬁé&ﬁ@dn?%m’g S?‘F%?ﬁ %5 ° the

mot or - vehi ¢l gudsds OF theailé@, tine fibiail5 aiclulies o I6iNeRbREdd MertbdreBSa Of the
notor vehicle 30 14 for pulling the trailer 12. W 99/04990 PCT/ US98/ 14417
4 Referring tand F«V(GSanslvel'@hﬁmnghmg?rs e (Thaiffame 1poncludss pplsralitgeheps | v
rectangul ar fr

a y ; ) Cal
Cuitabre for ety sRRihe 8Pl bOMAERbE, 1 5L 1BoREEmblhthe T S0 |

| ongi t ugli nal nsdnftRrsiBrRERAG gehbrally pempendicnliriyatn theaids enembdrsiidatBresfrabiehlS The
frame 15 includes a plurality,.of_ cros ers 16 extendin et ween t he

si de menber s MAuges Pr?q‘&fﬁlé‘Yé’ﬁﬁﬁﬂF%ﬁW?“f‘ ﬁéggﬁg‘gn‘%arﬁlgn%oé’? 53%6‘9 et% ene’

general |y perpsndiciél ardeyrahi@ 15heIsedelengiaguseriBao exthsl thoagethd guidesicl udes a
plurality of _n%w des 17 which_ extend downward|y from each of {he, _cross

menbers 16. TiHdo pliethe Jansthadjugieets @ eriengihg t‘éﬁ%ﬂ%t‘%?’nﬁ@ne{r@ esqttbethr ough
the guides 17 to all ow?f!egégltgpﬂﬁ]l?giwsglAeésho%ghgg’ B’ e 12 BRo IncRidker 12 in

a manner to be describe ferring to FIGS 1, and 5A through 5C, the

tL ai |l en012 alaypdurblitylofietbesls 20@xendihgidevin frym gfe fistned b sEach wheel@Qds pivotallvn f r om
the fr 15. Each | i i.vot : : 2
of Tset I'eg o2omieeA DUas el BanpmeTlehet Huick BUARSYEM B A ileds™imd © 5N,

mounted to a TR iPModied 16 abildpersivh X iif thafols af a legfisprivg witichdhmoentedunt ed
by supports 25 to the frane 15, The

ffset leg. 22 and.the wheel 20 are
al | oned to pitycuPParts2s ke Hame %t%g??fﬁ%i% iagﬁﬁhiﬁheép‘ﬂ@ aﬁi%‘f’?‘ﬁ& PR€Ehani sm -
26 has a bol ty 27 Rk hReHEAndRation LBETRY fisGiingln@@hardsn 26 Faswtorndattidheough a
housi ng 28. A cross nenber 29 is attached  to the housing 28 and seélspensi on
24 and ¥xt ends theoffsstleg 2204 extandsthrqugle a heusing 285 A cross member 29 is attach

to the housing 28 and suspension 24 and extends transversely across the frame 15
between a pair of wheels 20. The pivoting mechanism 26 also includes ahousing 29 and
a washer plate 31 and a castle nut 32 secured to the bolt 27. The trailer 12 also includes
an adjustable friction pressure anti-pivot brake 30. The brake 30 may be ofany type and
20 is preferably a hydraulic brake cylinder receiving fluid pressure from a line 30a
connected to a source (not shown). The brake 30 is to slow or stop pivoting of the wheel
20 when the wheel 20 is airborne such as when traveling at a fast speed on rough roads.
The brake 30 may also be activated mechanically, electrically or pneumatically. It -
should be appreciated that the pivoting mechanism 26 allows the wheel 20 to be
25 steerable as long as there is appreciable pressure between the road or ground surface and
the tires of the wheels 20. It should also be appreciated that the pivoting mechanism 26
may be locked to prevent steering of the wheel 20. It should further be appreciated that
the wheel 20 may be a single wheel or a dual wheel located inside or outside the frame
15.
30 The trailer 12 further includes a pair of rear 33 legs pivotally secured to
an end support 34 of the frame 15. The legs 33 may be pivoted downwardly to engage



between a pair of wheels 20. The pivoting nmechani sm 26 al so includes a
housing 29 and a washer plate 31 and a castle nut 32 secured to the bolt
27. The trailer 12 also includes an adjustable friction pressure

anti - pi vokydéoalkiso 30. The brake 30 may be of any type angczfisvshapiref er ably a
hydraul i c brake cylinder receiving fluid pressure froma line 30a '«

connected to a source (not shown). The Rrake 30 is to slow or stop pivoting
of the wheel 20 when the wheel 20 is airborne such as when traveling at a

fast speed on, r& %ﬁo%pr ! gg‘dﬁm IRt %@ﬁ%ﬁ)})?ﬁg{n@w? ﬁgﬂﬁub%graegmm as

mechani cal |y, pneu e appreci ated t hat
t he pivoting masthaaausmcza anucmmlrzealme@udez@pamobﬁomaegstzéémmhewms | ong as

there is appreci pres n the road ol u e a t he
tires of the Wf’e@? 5 HEH | %ﬁ@?é‘&%"&‘& © a'ft%é-g1 ﬁ‘a "lg&éeﬁbl Vgtl ng
mechani sm 26 argﬁanubﬁbﬂeomﬁdfr&ﬂ 19§ @SQH&!U(&E%&M@!} fabe Bbanu/rhemhleaabe B’V shoul d
further be appreC| ated that the wheel 20 may be a_si ngl e wheel a dual

wheel | ocat edteleseoping tharetbrongh. dbplurpdity ‘Pféﬁ@'t“:[@ or hales 3 gxtqnd thrp bPﬁh Whﬁr t her

i ncl ud 34 of
the Trane 15, R iR gie BRI R MiEidne AERUL B Ardf bR BB, Cllo0 5

PCT/ US98/ 14413f thélﬁu@hmuﬁﬂolsmﬂ”to'sécate thdfmalwhxbeB%WztDrmt todhe female &ubeBbr repair

or replacenent as, _.ill FI.G I e des a
pair of front?! q“é‘j‘ghﬁ’s“éj %ﬂﬁ%ﬂf‘h" ﬁ?ﬂteleg? s}foé‘ l?fsapglje(%l %ﬁzﬁ)art g{alﬁl: egs 33
may be constrkgggﬁmgyg@a@ﬁh@gdlga&rﬂlmﬂ@mrthereof are adj ustabl e. The front
|l eg 35 includes a femal e tube 36 and a nale tube 37 %el esco

t her et hrough. A plural |R°§°"G$8@@Gt%rt}€shli‘}?aﬁ5m@§ 1945 usg E’Hi?mfeﬁ b6 ﬁikﬁot h t he
> T eml f U036 Alfholol Get i U143 p 816 1 03B £8RbE A0 WERrgRy D

I nserted i nto One urality o holes 38 to secure the nale tube 37
wi th respect bnckdmaorffknn@lsél tofean®a!2 of theawtaavthidh 14 Thedlapgeg 41 éfﬁg?w@f t he

front | eg 35. shou a ci at ed h
adj usted in a%‘&‘ﬁf‘i%ﬁ g&‘ﬁone%yﬁﬁﬁg?@ﬁ’}s T-ht %Fgéﬁ%ﬂlglﬁﬁ%?gﬁﬁ}ég? Iy 10 is
used to connegleahdtAch fsFhdtediers () sHovri) O Tﬂxb&oﬁﬁlﬁhﬁ40\l&diudbhetriﬂercamEcﬂQr orch

assenbly 10 includes a cross tube 40 secured by brackets or flanges 41 to
a frame 42 of hitherep®ivye4vehi cl e 14. The flanges 41 are secured

15 The hitch assembly 10 includes a hitch tube 46 which is inserted into and
received by the hitch receiver 44. The hitch tube 46 is securable to the hitch receiver
44. In one embodiment, the hitch tube 46 is secured to the hitch receiver 44 using a pin,
generally shown at 48. The pin 48 includes a round handle 50 and a spring 52. Once
the hitch tube 46 is in position relative to the hitch receiver 44, the pin 48 is slid through
20 both the hitch receiver 44 and the hitch tube 46. The pin 48 is pushed all the way
through such that the spring 52 is compressed against a side of the hitch receiver 44.
The handle 50 is then rotated one hundred eighty degrees (180°) and gravity causes
pivotal end 54 to extend perpendicularly to the rest of the pin 48. The spring 52 forces
the pivotal end 54 against the side of the hitch receiver 44 effectively locking the hitch
25 tube 46 to the hitch receiver 44, '
The hitch assembly 10 also includes an adaptor structure 56 secured to
the hitch tube 46. The adaptor structure 56 includes a receiving tube 58 attached to the
hitch tube 46 by suitable means such as welding. Inone embodiment, thereceiving tube
58 extends perpendicularly to the hitch tube 46 and may point up or down according to
30 need by vehicle height. The receiving tube 58 includes a first end 60 and a second end
62.



to the cross tube 40 by suitable neans such as welding and to the franme 42
by suitable neans such as fasteners (not shown) . The cross tube 40
includes a trailer connector or hitch receiver 44. 15 The hitch assenbly
10 i ncl udgg @pelbed Ch tube 46 which is inserted into and p&pggdsuedsby the
hitch receiver 44. The hitch tube 46 is securable to the hitch recei yer

44. I n one enbodi nent, the hitch tube 4p I's secured to the hitch receiver
44 using a pin, generally shown at 48. The pin 48 includes a round handl e
50 and a spring 52. On | to the
hitch receiver 44, the??ﬁan&aﬁkg §?¥&F&%¢‘Q%$@lu d&g&@n:gh% |tc reee(;el ver 44
and the hit chedeilify tibe 58T F‘Ehephdmglﬁng6341pumhﬂﬂeaidmgthhecmylgtubhﬁ&bgbve&uch t hat

the spring 52 is conpre edaalns ' of th hitc eiver 4 The
handi 6 50°1 < ‘b BIF FEL o B heeann 68 SheiePeatag badte ks oyt dikiae 401
causes pi votahifer Ré1chSh aXfueBc spat peadimpdrandly, thetrdileel Y Whdn i0fs té B pi n 48.
The spring 52 forces the pivotal end 54 against the side of the hitch

recei ver 44 dfifched hntbe 9“qhd%b@i 46go theehiteh fe(?ﬁ"efz‘é {tphevld fe pprecigtedthatthe r ecei ver
4. The shi t ChsaenRlsY caGodledfprbRlailihe AinAUARERY, dBhEHTIA FroBl g U ed Lo

t he hltch t ube apto struct’ure 56 1 ncludes a recelving tube 58
attached t o tdrdeftbitl;im domberatién wigh thepinabinsctinedAs/Sand thealstllwf theslgding n one

enbodi ment, the |V|n 8 ext.en 'c | |tch

t ube 46 and n%’gzgé) V‘ﬁﬁgﬂ?alﬁgc’ & ACCOr %éc Fﬁ@gﬂg‘!’e" ré{ca% %Qﬁ‘%'{'

The receivi ngoﬁth@ﬂoﬁBvémémﬁﬁltﬁuénMSt end 60 and a second end 62. V\D

99/ 04990 6 PCT/ US98/ 14417 The ada ter S(tg}lrgéj %e 56 al.so d ncl ades a.sliding

ring 64 encircling the F@B‘B?W?‘WQ UFgAPdn asLPREFPTIRE §9 EFnaPE AR Wpy abl e
al ong the recﬁ%\’éc@igm%% 5§§d]Q€etnY\@1§§hdn§ghﬁ1gf64rHorﬂ@ﬂxb@@r@ﬂﬁaﬁ&@n@@?ﬁ@d end

62. The sliding ring 64 provides a first degree of notion for the |length
adj uster 18 a6giextends eroimide tezaiving tuter$8 adiagént ghe offer side af the shiding Bngét hi t ched

by the hitch fube. 4 d
Chat ‘the 5 <1 TR PO arehd ey il LA b 3 prok Wik fotk REIRET, 7

degrees (120) sich thabeekli@hg nng)64 doef hot\shdcﬂmst d speaa'ﬁa:’ri!brtiat ofahe wic¢iving bubepi n
connect i on 745 RS hef t%usI L1k ng tubé Q§1 L%Je sliding ring 64 is to slide is

8. The portion o recel
15 determined by the height of the trailer 12 with respect to the height of the cross tube 40

and/or the hitch receiver 44. Each of the two pins 70 include a magnetic collar 72 which
also acts as a spring seat near a handle 73 thereof. In one embodiment, the pin 70
includes a pair of detents (not shown) which engage the edges of the receiving tube 58.
The two springs 66, 68 force the edges of the receiving tube 58 into the detents locking

20 the pin 70 in position. The sliding ring 64 includes a flange 74 which extends out from
the sliding ring 64. The length adjuster 18 includes a swivel tongue 76 removably
attachable by another pin 48 to the sliding ring 64 and, more specifically, the flange 74
of the sliding ring 64. The swivel tongue 76 includes a distal end 78 and is rotatable
about a longitudinal axis 80 to provide a second degree of motion. Therefore, 2 swivel

25 tongue 76 allows separate side to side tipping movement of the motor vehicle 14 and
trailer 12 and allows the trailer 12 to be connected to the motor vehicle 14 when the
ground is uneven. It should be appreciated that the combination of the sliding ring 64,
with drilled flange 74 and distal end 78 with swivel tongue 76 allows the trailer 12 to.be
connected on uneven ground.

30 The swivel tongue 76 includes a pivot pin 81 extending therethrough

perpendicular to the longitudinal axis 80 allowing the distal end 78 to pivot about the



ring 64 to travel vertically on the receiving tube 58 allows separate
vertical novenent of the notor vehicle 14 and trailer 12. The adapter
structure 56 includes at | east one spring 66 extending about 10 the
receiving adj acent the sliding ring 64. In one a second
spring 6 (ggﬁgéﬁs around the receiving tube 58 adjacent tﬂg;gﬁﬁer si de of
the sliding ring 64. Two pins 70 extend through the receiving tube 58
provi ding stops for the springs 66 sucfl that the sliding ring 64 does not

slide past a specific portion, of receiyi ng tube 8. The on of the
recei ving t upenswdingl a8 QH“{VFPén%?‘&‘Hgﬁﬁ;r?ei"ﬁé %i%ﬂﬁ SRR, FF%F@“?E‘%l tli'w“et erm ned
by the hei ghtgigf ehbqsfofaiels@iveil%ng\iet% i§ BIVBAB asanmlmbgm Mowidpan&r 0Ss

tube 40 and/or the hit receiver 44. Each of the two pins 70 include a
magneti c col | tiler}2 mccqﬁ?nn@hﬁédo shetrgotgisvehicin 14 Wbﬁns'éﬁfra‘rlféd? and tagyapter 73
thereof. In 7 (not
shown) whi cho‘%ﬁggeggpgh Qéfrfcﬁttl}e?lpénﬁ% ?}é%g%l%ﬁ? u%tr&?gy 1v8+?1r%§& %Egdp” ngs
66, 68 force lefigh edjogsee IGfallb\hsathe emmemmgvd:nxbmugi%memmrtvhlﬂcldé#em saileocki ng 20

the pin 70 in position, The sli ri cl.udes | ange 74

ext ends Sout f YdHg atepree Q‘Ft?%ﬁeﬁﬁmlﬁﬁﬁ’%g ‘ﬂ%’f@%@ﬁ' %SPEBF {bé"res gop F\@Y}‘Edes a
swi vel tongueg4/fief BEBMBLYIN 81 Bilel@fting He@whi! RAgieT8 frof flvatihglaBout kR piot di Ng
ring 64 and, nore sggmb‘llcalﬁlte § fl ange %316 of thlﬂe sligdl ng rlpﬁd% 64. The
swivel tonguepir@l; wdqrsacsesdeezrm@t&}e ‘émd“"r8°fa‘h€l mafory yhiglea bt 1t shad by

| ongi t udi nal e,

sui el 25t onhiroied SRt A An BRE AR Y Bl e B o DR e
nmot or vehi cl e8lahdahedizontaly driented 20 aliniv bteowesticahmovement ef the distaberge7&ciénnect ed
to the tor yehigcle 14 when the ground is uneven. It should be
appreciated t %Wefhe conbi nation of the sliding ring 64, with drilled

fl ange 74 and di stal er'mleYxﬂcw\ést;éantﬂy\wmcluuwu@sﬂoaca{xﬂnpamam éxtendingr 12 to
be connected on uneven ground. 30 The sw vel dﬁ cl udes a pivot

pi n 81 ext endPHdramheesrass HihgiHo oeeq“ﬁ@rﬂ#ecfeﬂ%?hm ’F?Fé"qf gj}“gh Ay ¥Ri s 80

al | owi ng the g ﬁots@tglg%g e?é 9t@€h¥ﬂftctﬁm6 membggmﬂ'@&@rep g/lédgt%/e]-‘l‘ll? 7

| ongi t udi nal I’OVI athird degree of freedom As may be seen in
FIG 4, the brspea|tuterd Oﬁ&ltbffr stdlq@fﬁwhveh tube Ay UEhe@mpsr fybe, 8 isiiastableut t he

Ehv\?\,}q eni'{' he t ?[%d.\?amyq%z gleﬁ:dge Q/r 11? pfu?ah%? of Q&Qtﬁ?cts%btﬁdti]ﬁsfgﬂérog&veh' cle

extending through the apertures 86'b in the flange 86a and bumper tube 86. The flange

86a is part of a horizontal adapter 90 to be described. Extending out from the trailer 12
on either side of the hitch tube 46 is a roller or glide 88 which abuts the bumper tube 86.
The roller 88 rolls up and down the bumper tube 86 depending on the relative position
20 of the trailer 12 with respect to the motor vehicle 14, The relative position varies due
to the suspension 24 and suspension (not shown) of the motor vehicle 14 having
different responses to uneven ground as they move thereacross. The relative position
may also be attributable to the uneven ground itself. The roller 88/bumper tube 86
interface is required on either side of the hitch tube 46 if the wheels 20 are to be
25 steerable. The rollers 88 are connected to the frame 15 of the trailer 12 with the front
legs 38. It should be appreciated that the point of contact between the bumper tube 86
and roller 88 must align both vertically and laterally with the pin point connecting the
flange 74 and distal end 78 to allow the trailer 12 to flex independently of the motor
vehicle 14. It should also be appreciated that the roller 88 may be attached to the motor
30 vehicle 14 and the bumper tube 86 attached to the trailer 12.



vehicle 14 are not perfectly aligned. The conbi nation of the sw vel tongue
76 and length adjuster 18 allows the connection even through the notor
vehicle 14 and trailer 5 12 are at sone distance apart laterally and
hor i zont alyoyendeEpri Ng 82 forces a stop collar 84 overpgheswitvat pin 81
preventing the swivel tongue 76 from pivoting about the pivot pin 81
unl ess so desired by the operator of thg notor vehicle 14. It should be
appreci ated that another pivot pin (not shown) nay be | ocated forward of
the pivot pin 81 and ' i Qhd : Leal o novenent
of the distal end 78 i?ﬂé%‘%&@%’%g%fﬁ’g{eﬁg?%h aéé%%%bg’éﬂ{?ﬁ{’:‘?zﬁ’g#é‘é at
| east one bunguaptot 2 eTh8 Gorzontahatiapyr Sddrfines therspabed relabersbatwien thbumpeei t her
side of the hitch r I ve 4 such that the re .disposed in.s e
relation to t“HEc’ﬂq ?‘@ﬁﬁet }U}‘fé t'ﬁ’@.4%1 ﬁ“W@"@’ﬂ%‘%ﬁh@ﬁ?’f’nf‘?{’y@gﬁﬁmgp ! %@gf’ one
bunper tube 8@seEbleiidsiRthesdrske tdk 40.NThdtiokiabntilubptd®0 andh erokstomet) Haubg 86 i s
adj ustabl e 15 vertically by a flange 86a havin lurality of rtures
86b and a f asPleRbly getperts @h%lf"n@”‘l"hﬂ%ﬁ%hadﬂ‘ﬁ‘gn%ﬁzh??h‘%"gﬁt}t F}i’P"?‘ﬁ €f| ange
86a and sbunpe gwdlé)?ftdgtﬁadt_ Altnctd 81108ich 88 olt$ p&arthro%hada%gpéﬁaa@wa%pt er 90
. [

to be describ ng out fromthe trailer on either side of the
hitch tube 46apcgurgs P tb egcupythehdrizentgiRdepiercd9 aap gross whe4biegpher. t ube 86. The

roller 88 rolls up and_dewn th | ative
position 20 of the traiﬁegefnwog\}%%é’pgte%? gttgglteﬂé%n(g?%%}q\%gﬁlﬂgp%x&% The
r ﬁl at I) vef p?ﬁ i iau'b@?z t\éEEdogfﬁlgllirlﬂﬁfzieg axﬁcfﬁ&idﬂﬂjspfe?séd)ﬂ:hﬁﬂa fendllesulsddnThamnalg not |
shown) o e notor vehicle havin i rent . responses {o,.uneven groun
as they nove PhePei@itasded tﬁh%SW*é%é?l}&%@%H&‘i tg‘? %ﬁ‘aleﬁﬁ?ﬁp%l ‘§8ttaﬁhedalfytar?lﬁut abl e
to the Weven99£t%9gnd;jfostﬁ‘é $1idekN ¢ af @b baf eRBdflinRRfe 13/ 0Ehebngi ifj@kdrage i s

e

required on either si of "the hitch tube 46 if the wheels 20 are to be 25

st eerabl e. Thincludes ableast e tangue 06 fayadivinsiths maletupe 3nelatine othe fpmalepube or 12
with the fron J | O cont act
bet ween t he b%"ﬁpe'r%q? rﬂ%% 9&%&&%%&%&%&@#@1@%%&5 t@st glq}l{:t] Ea%‘g?]%q\?%?% imcjzléél?élry and
lateral |y wi t b8 folpeevpitrthgieidiof the aaitee ¢ 2 fromg titivg. Ahbthextengid 98 adiasvatselynd 78 t o
allow the trailer,. 12 to flex i ndependent| t.he.not or.. wvehicle o0t
shoul d al so bEXSNEIBFBYL P ?%ﬁ%cqﬁ%é F Wﬁn@i[es gg emgldl%ltogwuggwg& dloge Eb%e not or
30 vehi f§ e 14 aRGuid% Rl Eaale tibd®. §onaic 5e hRthdewa idueing D8 kdcared i2a frvid

99/ 04990 PCT/ US98/ 14417 8 ) )
end of the frame 15. Tongue 96b includes a housing 98 secured to female tube 94. Each

»

tongue includes a spring 99 disposed within the housing 98 and a first spring guide 100
secured to the housing 98 and a second spring guide 102 secured to the tongue 96' at
each end of the spring 99. One end of the housing 100 and a portion of the tongue 96
20 maj include cooperating lock-out slots 104 to allow the tongue 96 to be locked in place
relative to the housing 100. It should be appreciated that when the tongue 96b is in the
lock-out slot 104, the length adjuster 18 is free to move.
The tongue 96 also includes a handle 106 and warning flag 108 at one
end to allow the tongue 96 to be moved transversely and to indicate that the tongue 96
25 has disengaged the male tube 92 and female tube 94. When this occurs, the male tube
92 may be adjusted longitudinally relative to the female tube 94 as illustrated in FIG. 8
to facilitate the hitching of the trailer 12 to the motor vehicle 14 or to allow access to an
interior rear end of the motor vehicle 14 or to form a long-tongue trailer (not shown).
As stated above, tongue 96a goes through the front guides 17 just below
30 the length extender 18. When tongue 962 and lock-out slot 104 are engaged, the bed of
the trailer 12 is free to tilt. It should be appreciated that the wheels 20 may be reversed



The bunper tubes 86 are connected to the cross tube 40 with a horizontal
adaptor 90. The horizontal adaptor 90 defines the spaced rel ation between
t he bunper tube 86 and the hitch tube 46. In one enbodi nent, the

hori zont alyAfRtler 90 is a tube insertable inside the 9,59,%?9891%@ 40. The
hori zontal adaptor 90 and cross tube 40 have a plurality of apertures 9la
to allow | ateral adjustnent therebetweerhb. It should be 5 appreciated that
fasteners 91b such as bolts pass through a corresponding pair of apertures
91 a to secure the horiz | ~ad : : her .

Ref orr ing to fitserene 169! Ay nAERL RiaielOIRLRSTuIUPE, H0ubRRIRE. | e
tube 92 tel esgppichgddythatianpomedf hinch sich aedbioyating pii, balicaupteipintle, fledelee t ube
94. The male tube 92 is attached to the sw.yvel .E,;)nge. 76, aj}d t he femal e
tube 94 is attBBYfeqally topgps Ar 15h gehesk s fompatible mith, e traileryleit the agovehe rear
end of the frﬁﬁﬁr&ﬁms@@mggngth adj uster 18 includes at |east one tongue
96 for adjusting the male tube 92 relative to the fenal e tube 94. One

t ongue 96a goes t hr ougHn bpesationt enegths mpiordishicle 24jandtrailse 1 Hipe conmestedaglih
adjuster. 18 to prevent b i FRAW[e R t her
tongue 96b i sPES %dgﬁwgsrésigﬁ@aﬁggﬁaﬁéfﬁ%&%’g&%@r@mtjogo ’&%’8@52”?2’}@3“% gpertur es
97 extendi ng kwiveli torygie M6 hhgroatiomymohandnbarvaiddongitudindaxsd Idngtirsekenderbe 94.
Tongue 96a i nc¢| ude oysi ng .98 sec tp.a fro end of the franme 15.
Tongue 96b ind’ ﬁQFéi"cge‘ﬂ‘Bﬂ%}'l Iy ‘%l?gﬁg‘{‘gﬂ‘etsgdl%w @t}laﬂglé’vgﬂ?m Eg?%edb?' ongue
i'ncl udes a spieRpriRR 66 b REticH]Y MicombinetidiOwE tha alSweal sy the fih Etineingi Ng
guide 100 secured to the housing 98 and a second spring guide 102 secured
to the tonguedg®! ens78 andsing flangect. tPnse sloss syprlsd, thesotationd) movement of8i§si ng 100
and a pg{tion_of ) . incl ude cooperating | ock-out slots
104 to Qfl ow flh({emé%%%ﬁlgg%ﬁfcgcggégf%?%gd&?n place relative to the housing
100. It shoul d be appr eieprasenttitvantionianbdch descubeglin ailpstrative mantes Itisock- out
sl ot 104, the |length adjuster 18 is free .to nove...The ngue 96 0

incl udes a hatffiednqgaootiat s Frreelesys “?U?s%?cn%eg 's‘%‘ﬁ‘a&‘?é 511?%\%“?%% t ongue
96 to be novedsibRRdY&saRition datkkritiiniof dinixatiéh. t hat the tongue 96 25 has

di sengaged the nmal e tube 92 and femal e tube 94. VWen this occurs,, Ihe mal e
tube 92 may be adj ust edMpwtrgpdifiertians angd varatiops ofahe Rseseptdnyestion e passiblegs as
il lustrased ig @h@of t?c alhc? Ie@gﬂi}xést h&efolCwithih &21sB&he OF thb Bfpehdicldfths, i L0 the
mot or vehicl e LGP 10 al [ ow actess to an interior rear end of the notor
vehi cl e 14 or presertdnvention roxgbe pramgioed othexithasras ¢peoificalhidesdribeds st at ed above,
t ongue 96a goes through the front guides 17 just bel ow




30 the I ength extender 18. Wen tongue 96a and | ock-out slot 104 are
engaged, the bed of the trailer 12 is free to tilt. It should be
appreciated that the wheels 20 may be reversed WO 99/04990 9 PCT/ US98f 14417
to the fragReddeg 0 tilt the frame 15 relative to the | epgitissadidaster 18. It
shoul d al so be appreciated that any type of hitch such as a rotating pin,
bal I -coupler, pintle, flexible tongue,scable tongue or fifth wheel is
conpatible with the trailer 12 if the above requirenents are nmet. In

operation, once tggiggtggblygm%%g&m and trailer 12 are connected, all 5
pi ns and tongues , n are in place, and the notor vehicle 14 is
in notion, the sw vell.t ongudit#lé assmbhotacomeet a rfallertnta motsurichicle

| ongi tudi nal axis.of length extender 18 after |ocked up by |ocking sleeve

84. The sli di‘fiYPPi™y 64 has novenent allowed by the springs 66 and 68

vertically in conbi natigicthwedetvet Maint&d tb @wedoxhiclee pi n connecting di stal
end 78 and ring flange 74. Once cl ose coupl ed, .tge rotational novenent of
the 10 sliding ring G%mP%“tPééﬁchbE’E%“‘?‘E}eg’wﬂﬁ HeERE: The present

inventign has been desg ifigfhr isBucdite iskdubll toabidiBodhinE Slembet, sl adafobe
understood that the term nol ogy which has been used is intended to be in

the nature ocfrustaedsscluskingherseqivipg lubphavingvetop erdand@rbottpmienditandn.  Many

nodi fications and vari atj. of resent _1oventd W] 15 in
Taht of the above ¢ ot age. e B°ER oA ABE ARG D0
clains,- the peB&EMubé Bat@bdn fald wRyndamdparidiottomdndtdprovidearfirstsiegeeof f i cal |y
descri bed. WO 99/ 04990 PCT/ US98/ 14417 10 WHAT IS CLAIMED IS: 1. A hitch
assenbly to dBM8ct a trailer to a notor vehicle conprising: 5 10 a hitch
receivgqp nounted to a notor vehicle;

2. A hitch assembly as set forth in claim 1 including an extendable
swivel tongue attachable to said sliding ring, said swivel tongue including a distal end

and rotatable about a longitudinal axis to provide a second degree of motion.

15 3. A hitch assembly as set forth in claim 2 wherein said extendable
swivel tongue includes a pivot pin extending therethrough perpendicular to said
longitudinal axis allowing said distal end to pivot about said longitudinal axis providing

a third degree of motion.

20 4. A hitch assembly as set forth in claim 2 including a spring

extending about said receiving tube adjacent said sliding ring.

5. A hitch assembly as set forth in claim 1 including at least one
bumper tube and glide assembly disposed in spaced relation to said mounting member.
25
6. A hitch assembly as set forth in claim 1 including a roller and
bumper tube secured to either one of the trailer and motor vehicle, said roller abutting

said bumper tube.




a nounting nmenber securable to said hitch receiver; an adaptor structure
secured to said nmounting nmenber, said adaptor structure including a

recei ving tube having a top end and a bottomend; and a sliding ring
fastened 4 Sslasho’ €CEi Vi ng tube novabl e al ong said recqidfyaesisfe between
said top end and said bottomend to provide a first degree o motion. 2. A
hitch assenbly as set forth in claim1l incl udi ng an extendable sw vel
tongue attachable to said sliding ring, said swi vel tongue including a

distal end and rotatabhl e abqut, a | ongi tudi.nal. axi.s .t.o .pt.ovi de.,a second
degree of notion. 15 23' 3. gq%d_?esﬁe@@géﬁﬁgf’ m§ia_t‘mfjdf‘?lﬁé'f‘%a PEZORMad wher ei n
sai d ext endabjdaptofsabiied tofsﬂa_gﬁtﬂpe!r%E,@ﬁiﬂﬁo@oﬂ!al/ﬂhptﬁi&ﬁﬁ%k%@?d&@dﬂeﬂ%ﬁt hr ough
perpendi cular to said |ongitudinal axis allowi ng said distal end to pivot

about said | oiyrecnEriddpmpsstebenand saidmeynting membey degree of notion. 4. A
hitch assenbly as set forth in claim2 including a spring extending about
said receiving tube adjacent said sliding ring. 5. A hitch assenbly as set
forth in claim1 inclu@ing Athitcleasemupes sdfiorihen ctairh @ inclutling 2 step edrenbl y

di sposed in spaced, relation.to said unt i menber, 25 .6. A hitch assenbly
as Set Por t h SPORTLATRH A R YR IoRE s P e A EFe R oR PSR L ame vl ¢ o

ei ther one of pi RErebiktaialdesiviveD thnpied fdm yivbiind outsaidpivoppiner abutting said
burmper tube. TH S SHEET HAS BEEN REPEALED WO 99/ 04990 PCT/ US98/ 14417 11 7.
A hitch assenbly as set forth in claim5 including a horizontal adaptor

secured to said bunper of ubepy isai LMy £QBE iﬁgﬁgﬁg)@hggﬁhg}ri&gnﬁepﬁbgpaced

rel ati on between said bunper tube and said nounting ne
and said roller are aligned both vertically and laterally with a pin point connecting said

10 adapter to the trailer.

10. A hitch assembly to connect a trailer to a motor vehicle
comprising:
a hitch receiver mounted to a motor vehicle;
15 a mounting member securable to said hitch receiver;
an adaptor structure secured to said mounting member, said adaptor structure
including a receiving tube having a top end and a bottom end;
a sliding ring fastened to said receiving tube movable along said
receiving tube between said top end and said bottom end to provide a first degree of
20 motion,; ' ' |
an auto-locking extendable swivel tongue attachable to said sliding ring,
said swivel tongue including a distal end and rotatable about a longitudinal axis to
provide a second degree of motion; and

a spring extending about said receiving tube adjacent said sliding ring.

25
11. A hitch assembly to connect a trailer to a motor vehicle
comprising:
a hitch receiver mounted to a motor vehicle;
a mounting member securable to said hitch receiver;
30 an adaptor structure secured to said mounting member, said adaptor

structure including a receiving tube having a top end and a bottom end;

Ems SHEET HAS BEEN
. REPLACED




8. A hitch assenbly as set forth in claim3 including a stop collar 5

di sposed about said swi vel tongue and a spring to urge said stop, collar
over said pivot pin to resist said sw vel tongue from pivoting about-said
pi vot pi Nwo93s0499Ni t Ch assenbly as set forth in claim6 whgsRbiuasai d bunper
tube and said roller are aligned both vertically and laterally withea pin
poi nt connecting said 10 adapter to t trailer. 10. A hitch assenbly to
connect a trailer to a notor vehicle 15 conprising: a hitch receiver
mounted to a notor vehj ¢te, Eqagpg' NEIPREeiS ' iit ch
receiver, an adaptor s rglhchtngh?ig secdireggoto sgﬁﬁﬁﬁg%ﬁﬁgv:ﬂ)@eﬂ%@ﬁ sgigi d

adapt or st r ucdcgiving tiechetriéengaid topeerdi and isgid thotsem lepd tapyovide afirstdegreenaf a bott om
end; a sliding ring fastened to said receiving tube novable along said
recei ving tulﬁ‘g’“ﬁé’tv\een said top end and said bottomend to provide a first

degree of 20 notion; ag atiechifcdktondatiedving adalgte Atathable té oidrligingtihgchabl e to
said sliding ring, said swivel tgnque including a distal, end and rotatabl e

about a | ongistidd@ivel toagnesinclyding agdistacend agd sefagbl o e loneitpdinplosris tnd a
spring exten ircineaﬁbsgwnd%@%xgesﬁﬁ@tioYli ng tube adjacent said sliding ring. 25

11. A hitch assenbly to connect a trailer to a notor vehicle 30 conprising:
a hitch recei ver nount®spring estemdingaboyiesaidrieesiving wbe adirasnt saidbiding singur abl e to
said hitch receiver; an adaptor structure secured to said nounting nenber,
sai d adapt or AMEtructure includi ng a receiving tube having a top end and a
bottom end; WO 99/ 04994 1836 6rldRB1periehBe didosed in spaced relation to said mounting

member.

10
12. A hitch adaptor as set forth in claim 11 wherein said adaptor

extends substantially perpendicularly to said mounting member.

THIS SHEET HAS BEEN
REPLACED




a sliding ring fastened to said receiving tube novabl e al ong said receiving
tube between said top end and said bottomend to provide a first degree of
notion; an auto-locking extendable swivel tongue attachable to said sliding
ring, said swivel tongue including a distal end and rotatable about a

| ongi t udi R@bosdogbde tO 5 provide a second degree of noti GPyrndsoePdastNY o

ext endi ng about said receiving tube adjacent said sliding ring; and at

| east one bunper tube disposed in spaééd relation to said nmounting nenber.
10 12. A hitch adaptor as set fAVENDED OLAIMSI1 wherein said adaptor

ext ends subst antlrestived hyethe ntenatiohal Buyeati on 22 Ddcambeni998d22n®R)y . TH S SHEET
HAS BEEN REPLACEDrighabéaipn$dol? ®yldvedS9 atmerded ¢lais 1-K0/ENIage3)ICLAI MS [ recei ved
by the International Bureau on 22 Decenber 1998 (22.12.98); original

claims 1- 12 replaced by anmended clains 1- 12 (5 pages)] WHAT IS CLAI MED
1S 1. Ahitclﬂ-&?eéﬁm%&ﬁfect atrailer to a nmotor vehicle
conprising: hitch_receiver nountable to a notor vehicle; nounting nenber

securabl e to said Ritch®r8éeFhepssembly, S8afeBPeSt r Acttdrél8per® idvel v
connected to said rmHnt]ing menber, and for connection to a trailer, said
adapt or st r uct €% KELAET AEEREEi'ng tube having a top end and a bottom

end; and a sliding,ry0g.gnelL&lJd93ahdabfeCLY! ohdtle A0S cte;

a mounting member securable to said hitch receiver:
5 an adaptor structure operatively connected to said
mounting member and for connection to a trailer, said
adaptor structure including a receiving tube having a

top end and a bottom end; and
a sliding ring encircling said receiving tube and
10 movable along said receiving tube between said top end
and said bottom end to provide a first degree of motion
to the trailer when secured by said mounting member to
said hitch receiver and rotatable about an axis of said
receiving tube to provide a second degree of motion to
15 the trailer when secured by said mounting member to said

hitch receiver.

2. A hitch assembly as set forth in claim 1

including an extendable swivel tongue attachable to said

20 sliding ring, said swivel tongue including a distal end
and rotatable about a longitudinal axis to provide a

third degree of motion to the trailer.

AMENDED SHEET (ARTICLE 19)




10 novabl e al ong said receiving tube between said top end and said bottom
end to provide a first degree of notion to the trailer when secyred by
said mounting nenber to said hitch receiver and rotatable about an axis of

said recgjVi ube to provide a second degree of noti 15 the trailer
when secu‘ralé)dds’@?}”éai d nmounting nmenber to said hitch recgﬁéjg?s“ﬂ‘."%A hi.t ch

assenbly as set forth in claiml incHHding an extendabl e sw vel tongue
attachable to said 20 sliding ring, sard sw vel tongue including a distal
end and rotatable about a longitudinal axis to provide a third degree of

notion to the trailer. AVENDED SHEET (ARTI 19 99/ 04990, .
PCT/ US98/ 14417 14 W 3. A rtctﬁégs%éﬁbﬁﬁsﬁ&f%ta% osﬁt\ti\%’ﬁt | 3P B2 i%Per ei n

said swivel tong i ud pLVOL i ext ending therethrou .
per pendi cul ar tc;ghﬁégiklo%éﬁ?ud?%%}e%nggfﬁﬂuﬁowﬁﬂﬁggg?ﬁ d?st%ﬁégkuiR%T pi vot

5 about sald | ondljudinal axi e dendolibhon 23sgmhly ap,set tarth inglaim 2
i ﬁ ﬁ) P regblg

i ncluding a spring. extendi ng about sa I'ng tube adjacent said

sliding ring. 10 fHnAdhidiaRiassanbl y@siset d00d halfe sl abfyl ed ngdpiti ng at
| east one bunper tube and glide assenbly °disposed in spaced relation to
sai d nounti ngs rerdyut E2i@. 16nbitedimssembky as set forth in claiml

4, A hitch assembly as set forth in claim 2
including a spring extending about said receiving tube
adjacent said sliding ring.

10

5. A hitch assembly as set forth in claim 1

including at least one bumper tube and glide assembly

disposed in spaced relation to said mounting member.

15 6. A hitch assembly as set forth in claim 1
including a roller and bumper tube secured to either one
of the trailer and motor vehicle, said roller abutting

said bumper tube.

20 7. A hitch assembly as set forth in claim 5
including a horizontal adaptor secured to said bumper
tube, said horizontal adaptor defining the spaced
relation between said bumper tube and said mounting
member.

25

THIS SHEET HAS BEEN
REPLACED AMENDED SHEET (ARTICLE 19)




including a roller and bunper tube secured to either one of the trailer
and notor vehicle, said roller abutting said bunper tube. 20 7. A hitch
assenbly as set forth in claim5 including a horizontal adaptor secured to
sai d bunper tube, said horizontal adaptor defining the spaced relation
bet ween s¥@¥UMIer tube and said mounting nenber. 25 ANENEROBIBHEET

(ARTI CLE 19) WD 99/04990 PCT/ US98/ 14417 15 8. A hitch assenbly as set
forth in claim3 including a stop col & di sposed about said swi vel tongue

and a spring to urge said stop ¢o r, over id pivot_pin to resist_said
swi vel tongue from pivoti né' 5 b% c‘%a?%seé‘ﬁ\a‘gt agj fiet 9“.'35&" ifcFtad®edbl y as
set forth in clai mﬂﬁre'n i.d said.roller are_ aligned
both vertically ag%gpéteral y Wi th ggg?%£p§g§§o§§g é%ﬁﬁgctf%b sgravﬁgapter

to the trailer. 1§oﬂ§helﬁﬂatéjE§¥i§%”QByuE?gg?Qﬂfcétébté&ﬂﬂé¥’o%gfegaggtor

vehicle conprising: a hitch receivér noun e to a nmotor vehic

nounting nenber sgevs@bhent @oSH@iBtt GRiHEGRIIVEL: t8RgAdaARLRN ?{[i'irHEE.Hﬁe
operatively connected to said nmounting nmenber and for connection to a
trailer, said adapbot sdidigdiviod pBgluding a receiving tube having

9. A hitch assembly as set forth in claim 6
wherein said bumper tube and said roller are aligned
both vertically and laterally with a pin point:

10 connecting said adapter to the trailer.

10. A hitch assembly to connect a trailer to
a motor vehicle comprising:

a hitch receiver mountable to a motor vehicle;

15 a mounting member securable to said hitch
receiver;

an adaptor structure operatively connected to
said mounting member and for connection to a trailef,
said adaptor structure including a receiving tube having

20 a top end and a bottom end;

a sliding ring disposed about said receiving
tube and movable along said receiving tube between said
top end and said bottom end to provide a first degree of
motion to the trailer when said secured by said mounting

25 member to said hitch receiver and rotatable about an

axis of said receiving tube to provide a second degree

AMENDED SHEET (ARTICLE 19)



20 a top end and a bottomend; a sliding ring di sposed about said receiving
tube and novabl e al ong said receiving tube between said top end.,and said
bottomend to provide a first degree of notion to the trailer when said
secured by said nounting 25 nmenber to said hitch receiver_and rotatable
about an xﬁ%ﬁﬁ“%@ said receiving tube to provide a secoﬁﬁTﬂgan@"ANENDED
SHEET (ARTI CLE 19) WO 99/ 04990 PCT/ USQg/ 14417 16 of notion when secured
by said nounting nmenber to said hitch receiver; an auto-I|ocking extendabl e

swi vel tongue at I aid sliding ri.ng, said swyvel topgue_ .

i ncluding a dista§9§§%9§%HE%§ af SEPES AR tsifﬁJ I & en af ?Fsggos?ﬁ%vide a
third degree of 1 Qn; spring extendi ng about said receiving tube 10
adj acent said sl{ﬁﬁééynﬁéﬂgiv%ff A hitch assenbly to connect a trailer to a

motor vehicle conprising: anphi GelRoL eSSk MRS MDUnARLe et 0531 GRION L¥RPIEI €  a
mounting nmenber securable to said hitch 15 receiver; 20 an adaptor

structure operatiyetacrapirecte&dshod SaAiidiABUHINGY NENker sanekf OFcs@RAECt | ON
to a trailer, said adaptor structure including a receiving tube having
5 including a distal end and <rotatable about a
longitudinal axis to provide a third degree of motion;
and
a spring extending about said receiving tube
adjacent said sliding ring.
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11. A hitch assembly to connect a trailer to
a motor vehicle comprising:

a hitch receiver mountable to a motor vehicle;

a mounting member securable to said hitch

15 receiver;

an adaptor structure operatively connected to
said mounting member and for connection to a trailer,
said adaptor structure including a receiving tube having
a top end and a bottom end;

20 a sliding ring disposed about said receiving
tube and movable along said receiving tube between said
top end and said bottom end to provide a first degree of
motion to the trailer when secured by said mounting
member to said hitch receiver and rotatable about an

25 axis of said receiving tube when secured by said

mounting member to said hitch receiver;
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a top end and a bottomend; a sliding ring di sposed about said receiving
tube and novabl e al ong said receiving tube between said top end and said
bottomend to provide a first degree of notion to the trailer when secured
by said nountin menber to said hitch receiver and rotatabl e about an 25
axi s of satf ?@@%ﬁving t ube when secured by said nounti MG/HEMBEAT t 0 _sai d
hitch receiver; AMENDED SHEET (ARTICLE 19) WO 99/ 04990 PCT/ US98/ 14417 5 17
an aut o-1 ocki ng ext endabl e smﬁvel “tongue attachable to said sliding ring,
sai d sw vel tongue includin h end and r tabl e gboyt a

| ongi tudinal axis to provi ¥ af%eéb 8°5é§9ee3%ﬁewﬁﬁﬁ%§n SY¥1¥6ri n§°BILENdi ng
abOUt Sal d r ecel VEQ a!:l’t@:?le agéa% Ssq.ll%l%l I q!'.'LQ)% r IQ 'd ag‘glgé l %aSt gne

bunper tube di sposed I'n space at1onto sai I ng e ?H 12. A

hitch adaptor as §ﬁ&lu@fr§<¥' g claismyil Qpherelfy sap ﬁgﬁ%}ﬁz

substantially perpendicularly to said nounting nmenber. N EE?

(ARTI CLE 19) longitudinal axis to provide a second degree of motion;
5 a spring extending about said receiving tube

adjacent said sliding ring; and
at least one bumper tube disposed in spaced

relation to said mounting member.

10 12. A hitch adaptor as set forth in claim 11

wherein said adaptor extends substantially

perpendicularly to said mounting member.
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