Truck Tail Door Assembly Technical Field  The present disclosure relates to a tail door assembly for
a cargo carrying structure, 5machine, or vehicle, such as a truck. Background Vehicles such as trucks
often have a tail door attached to the rear of the truck to allow access to a cargo compartment. The
truck can be a flatbed truck whereon a 10 container may be mounted. The container can be a freight
container conforming to ISO standardyrgeRk TaiND&SS Resam®iy door. Thus, a tail door is used to
access the rear entry door of the container on the truck. In another example, the container can be
directly mounted on the chassis of the truck. 15When the tail door is in the closed position, i.e., a
vertical ppsiigmicHigiriform of the tail door covers the doors of the container, thus preventing the
container_doors from swinging outwards. In order to access the inside of the container, the tail door
needs to DA OISR O ARSRAIE FRfAIeRARIE 18 hAQRASEBEHN 0k SaERARIAI PO SHHR RIS
remagves ihechinekage sihidle cadRing20eaek. allowing the container doors to be 20opened. A problem
associated with this configuration is that it is time consuming to wait for the tail door to be lowered
down before gaining access into the container. In some situations, cargo needs to be loaded into the

containeggeRyfound

Vehicles such as trucks often have a tail door attached to the rear of the truck to

allow access to a cargo compartment. The truck can be a flatbed truck whereon a
10 container may be mounted. The container can be a freight container conforming to
ISO standards, and comprises a rear entry door. Thus, a tail door is used to access
the rear entry door of the container on the truck. In another example, the container

can be directly mounted on the chassis of the truck.

15 When the tail door is in the closed position, i.e., a vertical position, the platform of the
tail door covers the doors of the container, thus preventing the container doors from
swinging outwards. In order to access the inside of the container, the tail door needs
to be rotated outwards or downwards to an open position, i.e., a horizontal position.
This removes the blockage of the container doors, allowing the container doors to be

20 opened. A problem associated with this configuration is that it is time consuming to

wait for the tail door to be lowered down before gaining access into the container.

In some situations, cargo needs to be loaded into the container from a
loading/unloading bay, and/or unloaded from the container to the bay. The
25 loading/unloading bay is typically a raised platform, such that the platform of the bay
is flush with the floor of the container or with the flatbed of the truck. To accomplish
this loading and/or unloading, the truck needs to be reversed towards the bay area. If
the truck does not have a tail door, the truck can be reversed until the container
doors are proximate to the bay area, such that personnel can step across from the
30 platform bay to the container floor. If the truck does have a tail door, the bay area will
hinder the opening of the tail door and prevent access into the container. In this
situation, the truck needs to be reversed until it is positioned a given distance away

from the bay area to allow the tail door to open. This requires an unnecessary



loading/unloading bay, and/or unloaded from the container to the bay. The 25 loading/unloading bay
is typically a raised platform, such that the platform of the bay is flush with the floor of the container or
with the flatbed of the truck. To accomplish this loading and/or unloading, the truck needs to be
reversed towards the bay area. If the truck does not have a tail door, the truck can be reversed until

the contaings Eieoss rtePspdraaseraiebay ciramisaied BirdPRysanfitrshsiePtRerpesitiemdhe 30
platform bay to the container floor. If the truck does have a tail door, the bay area will hinder the

opening H1HEUEH WBBF §PRSHOSCRBER G0 the container. In this situation, the truck needs to be
reversed until it is positioned a given distance away from the bay area to allow the tail door to open.
This requires an unnecessary amount of time and a certain level of trial and error for adjustment of the

position AR ERVRER PR ERTIOBISAS Xh 8RS RANNSls 85 IA3AIRBneRedSVRBIPpd* onnel

are lgadipgheeadssintecthail ekt Pithe GHbAYwaesHttisc0nebrPeEaHsechR inerscoliiie
container could also be open at the same_time. The personnel may thus be prone to injuries caused by

e
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modification. 10 The addition of the tail door tg be used in conjunctjon.with the doagrs of the container
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axles of tberaink enrhicpd s th Sidherd el gansstaptesdifiediistefore, there is an apparent need for an
improved tail door for a truck in order to address at least one of the foregoing problems. Disclosure

Embodiments in accordance with the present invention provide a tail door assembly 20 for a cargo
carrying Jhectd@itioaeing elivebiniesbehugaditiutnjlinetiod daorihsseotvly somerisgganeft door

ivotabl tatable about a left vertical axis, and a right dogr pivotabl tatable about a right
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coupled todle (it thecnass! of igbtackatod iegosmeidhhduiditodsamptierirst set of actuators is

15  Therefore, there is an apparent need for an improved tail door for a truck in order to
address at least one of the foregoing problems.

Disclosure
Embodiments in accordance with the present invention provide a tail door assembly
20 for a cargo carrying structure, machine, or vehicle such as a truck. The tail door
assembly comprises a left door pivotable or rotatable about a left vertical axis, and a
right door pivotable or rotatable about a right vertical axis. Further, the tail door
assembly includes a first set of actuators, wherein a left actuator is coupled to the left
door and a right actuator is coupled to the right door. The first set of actuators is
25 operable for actuating the left and right doors synchronously relative to or about a
horizontal axis between a vertical position or orientation and a horizontal position or

orientation relative to the ground or another surface (e.g., a floor).

An advantage provided by the present invention is that the out-swinging of the doors
30 of the container, and the rotating of a tail door between a vertical position and a
horizontal position, as described in the background art, are now performable by a
single assembly in which both of such functions are integrated. A user thus has a
choice to use the out-swinging doors, such as when loading cargo from a raised
platform bay, or to open both the left and right doors simultaneously outwards
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25 operable for actuating the left and right doors synchronously relative to or about a horizontal axis
between a vertical position or orientation and a horizontal position or orientation relative to the ground
or another surface (e.g., a floor). An advantage provided by the present invention is that the
out-swinging of the doors 30 of the container, and the rotating of a tail door between a vertical position

and a hoizeniabposiittapaAesSrERgsr NSRRI USGCA aSrR REM REHHE 2Bl 8 FINgle

assembly in which both of such functions are integrated. A user thus has a choice to use the
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loading cargo from the ground or another surface. Thus, a single tail door assembly in accordance with
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and right doors to open while the other remains closed.

Preferably, the first set of actuators is further operable for adjusting a height of the
left and right doors in the horizontal position. In addition to rotating the tail door
25 assembly outwards, the first set of actuators can also be used to raise or lower the
tail door assembly, while maintaining the tail door assembly in its horizontal position
or orientation. Alternatively or additionally, there is a second set of actuators
operable for adjusting the height of the left and right doors. Advantageously, a user
can place cargo from the ground to the tail door platform which has been lowered to
30 the ground, and then operate the first set of actuators and/or the second set of

actuators to raise the tail door platform.

Preferably, each of the rotation of the left door about the left vertical axis and the
rotation of the right door about the right vertical axis can occur across a wide angular
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rotation of the right door about the right vertical axis can occur across a wide angular range, for
instance, between 0 and 270 degrees. When used with a container, the rotation of the doors at 270
degrees allows the doors to be opened until they are parallel or substantially parallel to the sides of the
container. This allows the driver of the truck to clearly see the rear of the truck with their side-view

mirrors. Viigeyesr Sribigricdmpeniast b ecanse i dasuey MaredBa tRigK &S dsinginerensed
towards a raised bay area while the doors are opened. It allows the driver to monitor any signs of
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is preferably lockable to prevent unwanted rotation about the left vertical axis, and the right door is also
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accidentally opening, especially when the truck is in motion. 15 The tail door assembly can be

configurd@RFLBBYAIPE WEHGITNS dRARAE PRENGH A RUICHAING A& IR AQRUIGRADYRIERSY, for
instance q dgigfdreaiirineiskuTieEMEIg TV Issahsleds aAWneatharereRiFeheuskmable between

the tail door assembly and the container structure. This advantageously allows a user to modify 20 the
existing doors of the container with an embodiment of the tail door in accordance with the present
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pivotally supported. Further, when the left and right dgors are rotated about the horizontal axis
Cowran e AR B BRSO R B A BT BB HES (o, TIEime structure can rotate
synighronously with the left and right doors. The tail door assembly can be coupled to the chassis of a
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container structure can be a freight container, for instance, a freight container
conforming to ISO standards. A weather seal can be formable between the tail door
assembly and the container structure. This advantageously allows a user to modify

20 the existing doors of the container with an embodiment of the tail door in accordance
with the present invention. In addition, the weather seal between the tail door
assembly and the container when the doors are in the closed position prevents, for
example, rain from entering into the container and potentially damaging any goods
stored therein.

25
Alternatively or additionally, the tail door assembly can comprise a frame structure
around the left and right doors. The frame structure includes a left hinge or hinge
structure corresponding to or forming at least portions of the left vertical axis and a
right hinge or hinge structure corresponding to or forming at least portions of the right

30 vertical axis. The frame structure provides a supporting structure to which the left
and right doors can be hinged or pivotally supported. Further, when the left and right
doors are rotated about the horizontal axis downwards from a vertical closed position
to a horizontal open position, the frame structure can rotate synchronously with the

left and right doors.



5 A tail door assembly according to the present invention is thus disclosed hereinabove. Various
features, aspects, and advantages of the present invention will become more apparent from the
following detailed description of the embodiments of the present invention, by way of non-limiting
examples only, along with the 10accompanying drawings in which like numerals represent like
components. Brief Description of the Drawings  FIG. 1 shows an isometric view of an embodiment of
a container truck with the tail door assembly accordin%go the present invention, wherein the tail door

assembly Re1 5] FRVARESTRLSRPIRISRUPIEY Sa R ShasRis bR SAIINC SABSHMRNSIRIG. 1.
FIG. 3 shayes aiseartdiew,. afikectradsdinantonols studuirdfy 4tabmwpater wewehikle eangodiment

of FIG. 1. FIG. 5 shows an isometric view of an embodiment of a container truck with the tail door
assembly*SERSRJaL RO LASSEM AN SREYE W MREMERAER GOTIRRILHM Rl IR ERIFE horizontal

opemposition. FIG. 6 shows a side view of the embodiment of FIG. 5. FIG. 7 shows a rear view of the

embodiment of FIG. 5. 30 . , . , ,
A tail door assembly according to the present invention is thus disclosed

hereinabove. Various features, aspects, and advantages of the present invention will
become more apparent from the following detailed description of the embodiments of
the present invention, by way of non-limiting examples only, along with the

10 accompanying drawings in which like numerals represent like components.

Brief Description of the Drawings

FIG. 1 shows an isometric view of an embodiment of a container truck with the tail
door assembly according to the present invention, wherein the tail door assembly is
15 in the vertical closed position.

FIG. 2 shows a side view of the embodiment of FIG. 1.

FIG. 3 shows a rear view of the embodiment of FIG. 1.
20

FIG. 4 shows a top view of the embodiment of FIG. 1.

FIG. 5 shows an isometric view of an embodiment of a container truck with the tail
door assembly according to the present invention, wherein the tail door assembly is
25 in the horizontal open position.

FIG. 6 shows a side view of the embodiment of FIG. 5.

FIG. 7 shows a rear view of the embodiment of FIG. 5.
30
FIG. 8 shows a top view of the embodiment of FIG. 5.

FIG. 9 shows an isometric view of an embodiment of a container truck with the tail

door assembly according to the present invention, wherein the left and right doors of
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FIG. 8 shows a top view of the embodiment of FIG. 5. FIG. 9 shows an isometric view of an
embodiment of a container truck with the tail door assembly according to the present invention,
wherein the left and right doors of the tail door assembly are rotated about the respective vertical axes
to an open position. FIG. 10 shows a side view of the embodiment of FIG. 9. 5 FIG. 11 shows a rear

view of thﬁéafmodﬂﬁ?rﬁéﬁ‘e‘ﬁ*@(;y9aFéGo¥a%§@%aﬂﬂﬁeVi%ﬁpédﬁ%eUé?ﬁéﬁﬂ%&b@f fdG@ndopehlG. 13

shows a side view of an embodiment of a flatbed truck with the tail door assembly according to the
present iRPSHIRSh, wherein the tail door assembly is in the horizontal open position.  FIG. 14 shows a
side view of an embodiment of a flatbed truck with the tail door 15assembly according to the present

invention, wherein the tail door assembly is in the vertical closed position.
FIG. 10 shows a side view of the embodiment of FIG. 9.

5
FIG. 11 shows a rear view of the embodiment of FIG. 9.

FIG. 12 shows a top view of the embodiment of FIG. 9.

10 FIG. 13 shows a side view of an embodiment of a flatbed truck with the tail door
assembly according to the present invention, wherein the tail door assembly is in the

horizontal open position.

FIG. 14 shows a side view of an embodiment of a flatbed truck with the tail door
15 assembly according to the present invention, wherein the tail door assembly is in the

vertical closed position.

FIG. 15 shows an enlarged side view of the tail door assembly according to the
present invention, wherein the tail door assembly is in the vertical closed position.

20
Detailed Description of Particular Embodiments

Unless explicitly stated otherwise, in the description herein the recitation of particular
numerical values or value ranges is taken to be a recitation of particular approximate
numerical values or approximate value ranges. For instance, a given numerical
25 value or value range recited below should be interpreted or defined as an
approximate numerical value or value range within +/- 20%, +/- 15%, +/- 10%, or +/-
5% of the value or value range recited. The use of “/” herein is understood to mean

“and/or” unless otherwise indicated.

Reference is now made in detail to different representative embodiments in
30 accordance with the present invention. While aspects of the invention will be
described in conjunction with the embodiments provided herein, it will be understood
that they are not intended to limit the invention to these embodiments. On the

contrary, the invention is intended to cover alternatives, modifications and



FIG. 15 shows an enlarged side view of the tail door assembly according to the present invention,
wherein the tail door assembly is in the vertical closed position. 20 Detailed Description of Particular
Embodiments Unless explicitly stated otherwise, in the description herein the recitation of particular
numerical values or value ranges is taken to be a recitation of particular approximate numerical values
or approxiflaiR i [ANaaSHTZYT B TABARI SHOWE M YR §pAtZan@ btope Vel Up sainge igsiegdoelow
should be interpreted or defined as an approximate numerical value or value range within +/- 20%, +/-

15%, +/- 48938 W 05 SRRE G R ITEUE YARGETPO R T [RIOWING: Helailets dpRRLIRIRSY to
mean "anilpferdiie spetimsvdstirdifatedt Retaraneedsmevproadiein detrd dgklilfesens rarirgentative
embodiments in 30 accordance with the present invention. While aspects of the invention will be
describe@ it RIGSEMBANVRATAR- dioyBRle Bl SR deqarzRd iPY AN At Ry PIHAIRHES are not
intergled et fifnit the ineinracise PEpedipRIscENIAcIANtEES Yrebmieaiails nemed to
cover alternatives, modifications and equivalents, which may be included withjn the spirit and scope of
the invertfiGHPAS SR fiM¥sd! 1) BYe a SRS c BIRRE RURReRRSNE CREMIS BTy St dd e diPition,
numeroupg@ecifiestrliolia aig saktaith 43 onasr teoproviiecadbarmpgbbisieestangiegtef the present
invention. HH?EVBV ver, it will e recognized by one of ordinary skill in the 5 art that the present invention
may be pr IRFOAt e RISPFRUARVEEURAL: In other instances, well-known methods, procedures,
components, and circuits have not been described in detail as not to unnecessarily obscure aspects of

the embadiments of the present invention. 10For purposes of hrevity and clarity, descriptions of
b e DR BFo R FYL O e SRR MRS, ) LA O aSe SR o ReTERE, in
accordaripgemtio therdramings inerdinaliée td& 181 dbisr hayeeviebidaes aotrpokeluteerobgamiments of

the inventiop where fundame princiEJ prevalent among the various embodiments of the invention
such as dﬁﬁiﬁ&%@mgﬁdﬁ | 'p1ePf’o rﬁinl:g Is however does not preclude embodiments

of the invention where fundamental principles prevalent among the various

embodiments of the invention such as operational, functional or performance

15 characteristics are required.

In a first embodiment of the present invention, a tail door assembly 100 for a cargo
carrying machine or vehicle such as a truck 102 is described hereinafter. The tail
door assembly 100 can be coupled to the chassis 104 of the truck 102, wherein the
20 tail door assembly 100 is used to gain access into a container structure 106 mounted
on the truck 102. The container structure 106 can be a freight container conforming
to ISO standards in terms of dimensions. It can also be essentially any other type of
container of other design. In this embodiment, there are no rear doors in the freight
container 106; only the tail door assembly 100 can be used to gain access into the
25 container 106. FIG. 1 to FIG. 4 show the truck 102 with the container 106 mounted
thereon, and shows the tail door assembly 100 in a closed or vertical position. FIG. 5
to FIG. 8 show the same embodiment, except that the tail door assembly 100 is now

in an open or horizontal position.

30 The tail door assembly 100 comprises a left door or door panel 108 which is
rotatable about a left vertical axis 112. The tail door assembly 100 also comprises a
right door or door panel 110 which is rotatable about a right vertical axis 114. There
is a first set of actuators 120, which includes a left actuator coupled to the left door
108 and a right actuator coupled to the right door 110. The actuators 120 can include

7



15characteristics are required. In a first embodiment of the present invention, a tail door assembly 100
for a cargo carrying machine or vehicle such as a truck 102 is described hereinafter. The tail door
assembly 100 can be coupled to the chassis 104 of the truck 102, wherein the 20 tail door assembly
100 is used to gain access into a container structure 106 mounted on the truck 102. The container

structuregl0fe GI%QI@e@ﬂh@@%améﬁé@m&ﬂéﬁalt@%?&ﬁdﬂéd9&%"&”%(%?’iFﬂ@Bﬁ@tﬁ‘i@aﬂ can

also be essentially any other type of container of other design. In this embodiment, there are no rear
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25 contaiggdkee. ditectly OrftdGhd shaysidia diek tHE2MIER tHecomanereloh ar@ndes doeksieq, and

shows the tail door assembly 100 in a closed or vertical position, FIG. 5 to FIG. 8 show the same
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112. The tajl dogr assembly 100 also comprises a right door or door panel 110 which is rotatable about
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be hydraulic cylinders powered a separate hydraulic pump, and/or mechanical actuators powered by
o clect oD RS AR SO EEL AR A HI90 BB IR BEsoRD eabeBis 104 of
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actyators is oper or ctyating the 00 an right door synchronously about
i e E N A S R TR S g e
raising digg@$iard.24 indicated by the arrow. The coupling positions of the actuators 120 on the tail

door assembly 100 can be calculated by the skilled person based on the force exerted or applied by
and/or upon the actuators 120, the dimensions and 10 masses of the left and right doors 108 and 110,

and the pasitifoobtembodrneistsadstdRdidn wridorsteimdiofethis, suttensien 120l catissiomef the
2OlIRION gif A5Er 158 And The Hght o8r d 10°8 FBtaIR Sy Henrnoualy Paruitheotsly aBoLt o1
15 the horizontal axis 122 along the direction 124. With respect to multiple
embodiments, synchronously / simultaneously is intended to mean that the left door
108 and the right door 110 move together as a single unit or platform when rotated
about the horizontal axis 122. Moreover, rotation as a single platform prevents one of
the left door 108 and right door 110 from opening while the other door remains
20 closed. The rotation of the doors 108 and 110 as a single platform about the
horizontal axis 122 allows the tail door assembly 100 to move between a closed
vertical position and an open horizontal position, or any other position in between, in
a controlled or controllable manner. In some embodiments, the tail door assembly
100 can also be configured to open beyond the horizontal position, such as until the

25 tail door assembly 100 contacts the ground or another surface.

The first set of actuators 120 is also operable for adjusting the height of the doors
108 and 110 as a single platform when the platform has been opened into the
horizontal position. Thus, in addition to rotating the left and right doors 108 and 110
30 outwards, the first set of actuators 120 can also be used to raise or lower the doors
108 and 110, while maintaining the two doors 108 and 110 as a single platform in
their horizontal position or orientation. In one example, a user can firstly open the
doors 108 and 110 by operating the actuators 120 to rotate the two doors 108 and
110 as a single platform about the horizontal axis 122. Once the platform, formed by
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15 the horizontal axis 122 along the direction 124. With respect to multiple embodiments,
synchronously / simultaneously is intended to mean that the left door 108 and the right door 110 move
together as a single unit or platform when rotated about the horizontal axis 122. Moreover, rotation as
a single platform prevents one of the left door 108 and right door 110 from opening while the other

door remgjaseR0ddesedal Aadataionyrf disodaars, 188maskelAlae AainsRinGHiameabeuhiRg,

horizontal axis 122 allpws the tail door assembly 100 to move between a closed vertical position and
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position, such as until the 25 tail door assembly 100 contacts the ground or another surface. The first
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inside floor of the container 106. The horizgntal platform can be further lowered tqwards the ground or
andfler SHARS D DeE oimcr BRErehoh NP RO A ARANRARD DEdARGthUR KRt Mset of

actuatorsopaeatiig hiraisiest inrplaneselc efidoaassigbriea Aoshaet vPecprisis i 26giehhevawearieg and
rising of the sgrallﬁﬂplai%)ﬁm rel tiXe to the graund while maintaining the glag;fo,rm in its horizontal
SoR P AR e :

position SS6fi R PELRES BN B, BAYE NG RRAYH S Splﬁfﬂﬁ O RBR Iowered
to the growg®l o hiheimgjisfastatftrmusen ¢an thieadranshotigiarge wfgandsrighmdbergraosdaeicother 10

surface oniq the platform. Thereafter, the cargo or goods can he raised upw Frg? by operating the first
nclor sehd AT e | AOTRLN 16Ge F OISR e S5 G e Bt DT
contfhuingrial ogovs thed-aigsositgaods dntddberitentaiber & 06itH hespipgteiplattdrioarnibg tsed such
that the left and right doors 108 and 110 are disposed in their closed position, covering the conptainer
106, n ARG AH Kl b BARE b B ETE oth By e TRA b U AR SBLD A0S FrRening as
a single plgtform, in a manner understood by one having ordinary skill in the relevant art. In addition to
being able to rotate about the horizontal axis 122, the left door 108 is 20 selectively or selectably

rotatable (openable / closeable) about the left vertical axis 112 along the direction indicated by the
arrow 116 anditienrighbcingr ddie in selettvaloot Hedehtablygntdhtolide (@Petiableft dosedl@d)isbout the

e S e e o ElPdretptpdre ok
112 along the direction indicated by the arrow 116, and the right door 110 is
selectively or selectably rotatable (openable / closeable) about the right vertical axis
114 along the direction indicated by the arrow 118. FIG. 9 to FIG. 12 shows the truck
with the tail door assembly having the left and right doors swung open along

25 directions 116 and 118, respectively. The rotation of the doors 108 and 110 about
the vertical axes 112 and 114 can occur manually, and/or can by actuated with any
form of actuation, mechanical, and/or hydraulic means known to the skilled person.
In various embodiments, the angle of rotation for the doors 108 and 110 about the
vertical axes 116 and 118 is between 0 and at least 90 — 180 degrees, and in

30 multiple embodiments this angle of rotation is 0 to 270 degrees. When the tail door
assembly 100 is used with the container 106 in this outward rotation configuration
relative to the left and right vertical axes 112 and 114, the rotation of the doors 108
and 110 at up to 270 degrees allows the doors 108 and 110 to be opened until they
are parallel to the sides of the container 106. This allows the driver of the truck 102

9



25 directions 116 and 118, respectively. The rotation of the doors 108 and 110 about the vertical axes
112 and 114 can occur manually, and/or can by actuated with any form of actuation, mechanical,
and/or hydraulic means known to the skilled person. In various embodiments, the angle of rotation for
the doors 108 and 110 about the vertical axes 116 and 118 is between 0 and at least 90 - 180

degrees, gngldari§ e thierembgdinee tisclisoanalrrofietainired thitfé seureesaheRishig tail door
assembly 100 is used with the container 106 in this outward rotation configuration relative to the left

and right RABANLREC2ESS, A SARINHETeXWRSR dhe dodrs 108 HBaing 5362 FeNREEs allows
the doorsdi@8caihyl Hida kerpemtrd dodisheysrmpatalieldastipsisias. af throvantaiaed k. this

allows the driver of the truck 102 to clearly see the rear of the truck 102 with the side-view mirrors.

Moreove IS RSN BECANGEHRRLON NSk RILCRIHEIO MWL e YIS iRany el RS I Wards a

raisggl bay@rgaskhilo2herdesracl Qfigndrd kLiare onrnesil lHebeyvedhadtriver épeneaitailignisigns of
danger and/or risk of collision with the bay area when reversing 5the truck 102. In some prior art

trucks, tHEERPHLGS UM NG IRALBERRARNR AR IR JREME WURHRE LLP X IHEYRiBENg the view

of the driver when reversing. An advantage provided by the tail door assembly 100 in accordance with

the first embodiment described above is that there is a single assembly 100 that allows the . 10 left and
ot oo SEVEHROROREHARY B AOLSS (7S STk 10050 LA EaSY 418 JiShions

116 and difbciithalsoclpnb dbeationes iLOhanthdid ito osaigld aysawinsly avea taglalpiwdote about
the &oriz gtal a%is_g?}gz long th direc%: n 124. There is th%s a choice with respect to ognthe user can
Sk | 8 {

opdiite 'l 8Mfo ?&%‘1\65‘%8%@ RASH RSO RLFH g Tett andight 15
doors 108 mncIbhg hyieotaténgishem abatdhe 16ft and bt witios! meesiddR aroLaddrespessively.

This is usually used when loading cargo fro loading/unloading bay with a rai platform. The truck
105 il DO RLGe A0 THRTCR 80P eSS To R o RS G b e g, AP B Ersonne
can step @iesesd fraputiEh@ised thlasfershisidbavitbniespericl @5 Hivathéersepeain® teealears 188 and
110. The ,20 user cag) aIS(QShg:ose to rotate the doors 108 and 110 as a singl.ﬁ%f?t;orm b%i]t]the
horizontsi 3Xis2ESS MBI {HA ydril FXA04RE pBSLRD TRE H5i%SiRaPHEEN PedMbIE T AR K arly
useibwheivinading caigoiditebilyreningalgroundas dascliedabeiit Mautcal sirgle 1adiRdaed
assembly, 100 in accordance with the present invention can 25 be used as the usu ir of

R e e A e R e e e e
essentialbaiglevitical raisedaitgfarentoTheanvetioraitihibdoerdesatibediththeabaidgrassdmisherein the
tail door q&r& he lowered from fam:ertlcal %95|t|on, osed IpOSItIOE to a horizontal é)qsmon H&- open

ie..cl ,
position. BPinaV i e < iR RAS GEmENA AL RS sMMibGAbGIRRAS SR rom the

raised platform to the container 106 floor after opening the doors 108 and 110. The
20 user can also choose to rotate the doors 108 and 110 as a single platform about the
horizontal axis 122 from the vertical closed position to the horizontal open position.
This is usually used when loading cargo directly from the ground as described above.

Thus, a single tail door assembly 100 in accordance with the present invention can
25 be used as the usual pair of out-swinging doors; and this single tail door assembly
100 can also be used in a manner identical, essentially identical, or analogous to a
conventional tail door described in the background, wherein the tail door can be
lowered from a vertical position, i.e. closed position, to a horizontal position, i.e. open
position. By integrating these functions together in a single assembly 100, users can
30 quickly open up the tail door assembly 100 when loading cargo from a raised
platform bay, and also used the same tail door assembly 100 as a lift to raise cargo
from the ground or other surface to the container floor level. There is a significant

time reduction in that there is no need to firstly open up doors along the direction 124

10



30 quickly open up the tail door assembly 100 when loading cargo from a raised platform bay, and
also used the same tail door assembly 100 as a lift to raise cargo from the ground or other surface to
the container floor level. There is a significant time reduction in that there is no need to firstly open up
doors along the direction 124 and then open out-swinging doors along the directions 116 and 118, as

in eXiSti”@rﬁHi@lﬁéﬁtoE@ﬂ |8ﬁt%ﬁ@hbd@@6$slg%ﬁ§qr9e1@,iﬁé@i@h@ﬂ"?@oﬁr\%ﬁ fgngle ﬂ@f@éﬂh@/hen 5
rotated abqut the horizontal axis 122, are lockable to prevent unwanted or unintended rotation about
the horizBARY &kis 122. The left door 108 is also lockable to prevent unwanted or unintended rotation
about the left vertical axis 112, and the right door 110 is also lockable to prevent unwanted or

unintended rotation about the right vertical axis 114. The locking of the doors 108 and 110 can be by

way lockihg®L (P Tigs 2R aldb ek of 19 HYNCH, HRAMRRIRS rRe SINAIRMCHIAAIYIBE long
latciplocks fhricaragtarmatly UssauiikalSexfseigcoaiaingssk Asly othepi@gensinievamaaualor

automated locking mechanism or m{eﬁg&i\s known to the skilled ﬁerson can also be used in addition or in

place of HIRIEREFABHION BERM BREARMAR! P skrocking IRt dRandiie Salke RediRus

componertp oAt taihiantasebitbH, adive\witiheie ksiveessieniaily PrENd@ pasticularly
when the truck is in matjon. In t]he f%%ﬁ embodiment, the tail door as,semblé 00 is configureé%for use
e gﬁ i t

with a coHElThePbd. /iRl e/ 5 A6 19-REFHBR HOW RN the' HEWE PASHIEAAINARAN I She left

and rightrigraredrfi8angkit1D1areTrdheokariccatk pesitionrshedsibeaeor eesenily H)Ovway lesking weather
seal with the &gg]tainer 106. S ﬂéveat er seal can be a rubberized seal betweerl the@qﬁf@ of the
ki

uch
tail door FECENBWTSO°H ﬁ%?&% iRLrA 688y Qhy IHRF ARG ARARS RS B person.
Thhe wealh&rrsméwsrmac?;&ﬁmmamasé?@vfﬂlartsmef@'@altrtﬁirwai?@%t playnerrisr @@@e,céaﬁxlmen 25
the container 106 is used for trgnsporting fragile cargo or goods. If rain were to enter into the container
106 esc b A6 A oAl dP R TR PSRt e O KGO ESHD Ealo o
goods steiled ibsidesdi epai@diesiQF. in yiaicsisoertwdiforsisettionaid doekagsenaaakiénis coupled
to the chqi%s%g 104 of 30 thehvehicle / truck 1%2. The chassis 104 is the rﬂost Sstr cturall% Sr}ﬂgle part of
the truck 102 Ena KBRS ANGOL: SN AR 16 QHE R RROE IS LAL §&3%§%9\%ﬂ? PR %ruck
102.5Thetad dand gassrbiytiOn dasnb e ouidmiesl pyomeaing oparstghpiaie et mentpesknanant
fasteners such as nuts and bolts into the chassis 104. The first and second sets of actuators 120 and
126 are rmgﬂ%?red between this part of

In the first embodiment, the tail door assembly 100 is configured for use with a
container 106. When the tail door assembly 100 is in the closed position, i.e. when
20 the left and right doors 108 and 110 are in the vertical position, the tail door
assembly 100 can form a weather seal with the container 106. Such a weather seal
can be a rubberized seal between the edges of the tail door assembly 100 and the
container 106, or any other similar means known to the skilled person. The weather
seal protects the container 106 from the external weather elements, especially when
25 the container 106 is used for transporting fragile cargo or goods. If rain were to enter
into the container 106 possibly due to a leakage of the weather seal, there could be

potential damage to the cargo or goods stored inside the container 106.

In various embodiments, the tail door assembly 100 is coupled to the chassis 104 of
30 the vehicle / truck 102. The chassis 104 is the most structurally stable part of the
truck 102 and keeps the tail door assembly 100 securely mounted as a component
of the truck 102. The tail door assembly 100 can be mounted by means of a steel
plate and non-permanent fasteners such as nuts and bolts into the chassis 104. The
first and second sets of actuators 120 and 126 are positioned between this part of
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the chassis 104 and the tail door assembly 100. The coupling connections between the actuators 120
and 126 and the chassis 104 and the tail door assembly 100 are also through means of

non-permanent fasteners described above. However, permanent means such as welding may also be
used. Alternative to the chassis, the 5 tail door assembly 100 can be coupled directly to the container

106. Thetpenipietid @ 4aththencbaimastied serioiher otassie Ktiphng e SHRBEEORE MEtaRRAlSO

include a sensing system in the tail door assembly 100 for preventing unwanted or undesirable

simultandBELRILRIBR: HEhantbhorO1aalie ¢0206 $Bdanchife il Sorsimpessibhy 99 858 allow

the actuaipys 120dadRtateciiesdearsntPBritthaherbausibechorize@iveds bio Mongtieedisection
124 only when the doors 108 and 110 are fully closed with respect to the vertical axes 112 and 114

(along thEIMRARRBRSMEBNEHEUFTEFSTHEIUNGTEY 8R4 e lRIEAtUR IR iR o End/or
around theidgesy He8endi} O eiiess heuplbalentsetinecesfe Soriimesicedeirquityenrneiing the

actuators, 120 and the doors 108 and 110, and programming devices, can also be included for
implemer285234A%8 REFIAYNERIPBI ABp &% the%skilled person that variations and modifications

for this feature are possible. 20In another or second embodiment of the present invention, as shown in

FIG. 13 and FIG. 14, the tail door assembly 100 is attachable or attached to a flatbed truck 128. There
o ConiHes SRR AT o PR IR Ao ASHIc SESIAB M S Jal ok Ao B S8 Orhe o

gggr Wsrfsnlpibeil@ﬂtthgsmw%ﬁmm O ngbﬁgﬁﬁzltbﬂémawﬁr%%emwo@fﬁmﬁi@ tr#ck

. ithout the presence a container, the tal or assembply IS mounte irectly on the

e A e e SRR oo T et P ol e
able to fildotrs 1@ taieen. 1TOhaargtheandpe Gitap BRI dRPneay iy aitedienflataediaragbatea 132.
In both embodiments, there may be a need to structurally strengthen the tail door assemply 100,
for atarTRE GO TTRLATS SL/% e Wit (BT el CAbRES Bt ad 4y mahude
a frame gelgrigrene. directisad frameasducisr) Arevaccdre deosedsistsuhd 18leSuiak dhetiergtructure
comprises

left hinge or hinge structure corresponding to ar forming at least portions of the left
Vertcal A0S ISEAT ARYAL ARE: Hif o Rin OHeAEeH b dRCHRUERS cPdopapre thereof.
15  Electrical circuitry connecting the actuators 120 and the doors 108 and 110, and
programming devices, can also be included for implementation of this feature. It will
be apparent to the skilled person that variations and modifications for this feature are

possible.

20 In another or second embodiment of the present invention, as shown in FIG. 13 and
FIG. 14, the tail door assembly 100 is attachable or attached to a flatbed truck 128.
There is no container structure mounted between the tail door assembly 100 and the
truck cab 130. The tail door assembly 100 thus serves as a means to access the
flatbed cargo area 132 of the flatbed truck 128. Without the presence of a container,

25 the tail door assembly 100 is mounted directly on the chassis 134 of the flatbed truck
128. This embodiment can be used for large cargo which may not be able to fit into a

container. The cargo can be strapped down securely onto the flatbed cargo area 132.

In both embodiments, there may be a need to structurally strengthen the tail door
30 assembly 100, for instance, at or along the edges thereof. Thus, the tail door
assembly 100 can be modified to include a frame structure (e.g., a fixed frame
structure) around the doors 108 and 110. Such a frame structure comprises a left
hinge or hinge structure corresponding to or forming at least portions of the left
vertical axis 112 and a right hinge or hinge structure corresponding to or forming at
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least portions of the right vertical axis 114. The frame structure provides a supporting structure to
which the left and right doors 108 and 110 can be hinged or pivotally supported. Further, when the
doors 108 and 110 are rotated about the horizontal axis 122 downwards from the vertical closed
position to the horizontal open position 5(along the direction 124), the frame structure can rotate

synchronguslypsitiohe defrendgieieraaisaha8 anel TH ManetbRrane gheaties A2k imrmeication

and manufacturing of the tail door assembly 100, the skilled person can begin from an existing pair of

out-swinGHHEEF Loan et daftyang fistihgoars: d 4R @shihl 8,687 2eibingedion AR ection

124. Altesngiperbedthesiied peisantisadbeedn fosraadat oatarehistite sanstile #d digtingnaihe
direction 124, and then modify the tail gate into separate or separable doors that are rotatable about

the left aRfIFigt/SRNANES 1PNl MeAtiRahe/ ehrERATIPTE'AARe IBMZ8THAL RREYARG HEnner, a
tail dpor perpghlvefenir sk Rdpstibadaerserricaie ddsrrhambpdimentuelyheiinveatiem

Although only some embodiments of the present inventjon are disclosed herein, it will be apparent to

one skillé'fh TRETHPRISiEAPAMHid HhalBe- B SEMHRABEEChAAdes and/or modifications can be

ma(_je to the dis_closed embodiments WithOl_Jt departing f_rom the scope of the present invention. 20
e e b OSha AR ASENAS! the e SomBli B Sk alighout @
can begin from an existing pair of out-swinging doors, and then modify it to include a
10 horizontal axis 122 for rotation in the direction 124. Alternatively, the skilled person
can begin from a tail gate which is capable of rotating in the direction 124, and then
modify the tail gate into separate or separable doors that are rotatable about the left

and right vertical axes 112 and 114 in the directions 116 and 118.

15 In a foregoing manner, a tail door assembly for a truck is described according to
different embodiments of the invention. Although only some embodiments of the
present invention are disclosed herein, it will be apparent to one skilled in the art in
view of this disclosure that numerous changes and/or modifications can be made to
the disclosed embodiments without departing from the scope of the present invention.

20
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5a right door rotatable about a right vertical axis; and a first set of actuators having a left actuator
coupled to the left door and a right actuator coupled to the right door; wherein the first set of
actuators is operable for rotating the left and right doors synchronously about a horizontal axis
between a vertical position 10and a horizontal position. 2. The tail door assembly according to claim

1, whereig|Hig dirst set of actuators is further operable for adjusting a height of the left and right doors
while the left and right doors are maintained in the horizontal position. 15 3. The tail door assembly
according to claim 1, further comprising a second set of actuators operable for adjusting a height of the

left and right doarg4iin doe haszanisl Fesitiadbriahdher tail drpiassempigiageording to claim 1, wherein
each of the rotation of the |eft door about the left vertical axis and the rotation of the right door about

the right vertical axis iCHEHRY FURMRD'RARYHR LTevarfieabd t®or assembly according to claim 1,

whegein the left and rightigaeeodpastdREiaBdar areyrnisaicaladias;alieut the horizontal axis. 6. The
tail door assembly accordig%@gims 1 or 4, wherein the left door is lockable for @Eeventing rotation

about the left vertical a&i4r ﬁ@%&a&%@r‘@Y&Q&I@%ﬁ%@@%ﬁﬂﬂﬁ‘&%ﬁ%ﬁ% t #oetightvertical

axis. 30 a right actuator coupled to the right door;
wherein the first set of actuators is operable for rotating the left and
right doors synchronously about a horizontal axis between a vertical position

10 and a horizontal position.

2. The tail door assembly according to claim 1, wherein the first set of actuators
is further operable for adjusting a height of the left and right doors while the left and

right doors are maintained in the horizontal position.

15
3. The tail door assembly according to claim 1, further comprising a second set
of actuators operable for adjusting a height of the left and right doors in the
horizontal position.

20 4. The tail door assembly according to claim 1, wherein each of the rotation of

the left door about the left vertical axis and the rotation of the right door about the

right vertical axis is between 0 and 270 degrees.

5. The tail door assembly according to claim 1, wherein the left and right doors

25 are lockable for preventing rotation about the horizontal axis.

6. The tail door assembly according to claims 1 or 4, wherein the left door is
lockable for preventing rotation about the left vertical axis, and the right door is
lockable for preventing rotation about the right vertical axis.

30
7. The tail door assembly according to claim 1, wherein tail door assembly is

configured for use with a container structure.
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7. The tail door assembly according to claim 1, wherein tail door assembly is configured for use with a
container structure. 8. The tail door assembly according to claim 7, wherein a weather seal is
formable between the tail door assembly and the container structure. 9. The tail door assembly
according to claim 1, further comprising a frame 5structure around the left and right doors. 10. The tail

door assgmbly FeroreiNadecHadBsBnmiNerattdiaiigme FIAieture caRutesesa alefihegeearresponding
to the left vertical axis; and 10a right hinge corresponding to the right vertical axis. 11. The tail door

assemblyXRPIERY eRmiReRY daohARTEM PheaRshiBeGoRBIRCIL SBHAMR: with the left and right

doors about the horizontal axis between the vertical position and the horizontal position. 12. The

tail door assembly according to any preceding claim, wherein the tail door assembly is cqupled to a

chassis oFthe trlPg. tail door assembly according to claim 1, further comprisirig a frame

5  structure around the left and right doors.

10.  The tail door assembly according to claim 9, wherein the frame structure
comprises:
a left hinge corresponding to the left vertical axis; and
10 a right hinge corresponding to the right vertical axis.

11.  The tail door assembly according to claims 9 or 10, wherein the frame
structure is rotatable with the left and right doors about the horizontal axis between
the vertical position and the horizontal position.

15
12.  The tail door assembly according to any preceding claim, wherein the tail door

assembly is coupled to a chassis of the truck.

20

15



