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HINGE CONSTRUCTION FOR GALLEY CONTAINER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a galley contamnex trolley, in particular a galley cart
for use in an airplane, comprising a door withraglki construction with two parallel
hinge axes. Furthermore, the invention relatesitd a hinge construction for use in a
galley container. The invention also relates toethod of constructing a galley

container and an alignment system for a container.

2. Description of the Related Art

During short or long journeys in a vehicle, in partar an aircraft, passengers are
usually provided with at least a beverage or alsriaar this purpose, food or drink
products or meals are carried on board of the \eHtor example, on an airplane, food
or drink product can be carried in in galley conéas that can be stored in onboard
galleys. The galley container can be a galleydyofirovided with wheels for
transportation.

For the flight attendant, the galley containesng of the main tools when
serving the passengers. The galley container thpicansists of a container housing
which can hold the food or drink products and arcdmmnected to the container
housing for accessing the inside. The door il connected to the container
housing to rotate around two parallel axes, ona sidle panel extrusion and another on
a door extrusion. These parallel axes allow ferdbor to open and to be able to swing
around and be held flat against a side of the aoertdaousing. The two axes are
typically connected with a plurality of hinge blackonnected with hinge pins with a
circular cross-section. Such hinge blocks and hpigs allow hinge blocks to move
freely independent of each other. If the hingeekdéobecome misaligned, the axes may
not be parallel anymore causing the door to nopgrlg close against the cabinet
housing. This can lead to a door which is pooliyn@d, and can result in a noisy

galley container.
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BRIEF SUMMARY OF THE INVENTION

According to a first aspect of the invention, age construction for a container
with a container body and a door includes a hifdgekowith a first hinge pin socket for
receiving a first hinge pin to pivotally connecethinge block to the container body
and a second hinge pin socket for receiving a skborge pin to pivotally connect the
hinge block to the door. The first hinge pin sodkeaton-circular.

The hinge block can be used to form two pivot geee through the first hinge
pin socket and the second through the second Ipimggocket) for the pivotal
movement of the door relative to the container bodgving a hinge block with two
pivot axes can allow for large pivotal movementshef door relative to the container
body, for example, allowing the door to rotate opeeuch a degree that it is able to sit
flat against a side wall of the container body.uByng a hinge block with a non-
circular first hinge pin socket, the hinge bloclalde to receive a first hinge pin with a
complementary non-circular cross-section. The nou@ar complementary cross-
sections ensure that the hinge block rotates \Ww#Hitst hinge pin and not about the
first hinge pin. The rotation of the hinge blockmthe first hinge pin can form a more
stable system that better aligns the door anddh&mer body. Furthermore, in a
system where a plurality of hinge blocks are usagh hinge block would rotate with
the first hinge pin and therefore with each otleesuring that all hinge blocks stay
aligned and the two hinge axes remain parallehabthe door properly aligns with the
container body.

According to an embodiment, the second hinge paket comprises a circular
cross-section. A circular cross-section allowsfétirrotational movement between the
door and the hinge block.

According to an embodiment, the second hinge poket comprises a non-
circular cross-section. In such an embodimengcarsd non-circular hinge pin can
connect through the second hinge pin socket ergstinat the hinge block rotates with
second hinge pin and not relative to it. This widoing more stability to the system
and further help to prevent misalignment.

According to an embodiment, the first hinge pimgoises a D-shaped cross-
section. The D-shaped cross-section could be dasityed in the hinge block and
could accommodate a D-shaped hinge pin. Suchge gim could ensure that hinge

pin and hinge block rotate together. Additionathe D-shape could easily be
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accommodated and allowed for full rotation in rglatto a hinge pin socket in the
container body. A D-shape would also be a relagigghple shape for manufacturing a
hinge pin with a non-circular cross-section.

According to an embodiment, the hinge construchisther comprises a first
hinge pin for inserting into the first hinge pincket and with a non-circular cross-
section corresponding to the non-circular firstga pin socket so that the hinge block
does not rotate relative to the first hinge pirg arsecond hinge pin for inserting into
the second hinge pin socket. The first hinge jgis & non-circular cross-section
corresponding to the non-circular first hinge pacleet, which ensures that the first
hinge pin and the hinge block rotate together. twtaf the hinge block about the first
hinge pin is blocked.

The invention furthermore relates to a galley aorér comprising the hinge
connection described above.

According to an embodiment, the galley contair@mprises a container body,
door and a hinge construction with a plurality ofge blocks connected by a first
hinge pin for inserting into the first hinge pinckets. The first hinge pin has a non-
circular cross-section corresponding to the nooutar first hinge pin sockets so that
the plurality of hinge blocks rotate with the firshge pin and do not rotate relative to
the first hinge pin. Such a hinge constructiothie galley container ensures that all of
the hinge blocks rotate together. This ensuresthigetwo hinge axes in the hinge
construction stay parallel with respect to eacleotb properly align the door with the
container body.

According to an embodiment, the container bodymages a container body
hinge pin socket for receiving the first hinge fon pivotally connecting the hinge
block with the container body. The container badhge pin socket is shaped to permit
full rotation of the first hinge pin within the ctainer body hinge pin socket. Such an
embodiment allows for full rotation of the hingaepelative to the container body,
allowing for full pivotal movement of hinge blocklative to the container body.
Optionally, the container body hinge pin socket &agcular cross-section.

Past systems with parallel axes hinge construgtigmically used two hinge
pins with circular cross-sections. This type afge construction allowed for relative
movement between each of the container body, tigeHblocks and the door; as well

as independent movement of each of the hinge hldclsome situations, this could



10

15

20

25

30

4
result in the misalignment of hinge blocks, andé¢fare the misalignment of axes of
rotation. Such a misalignment can lead to impra@tignment of the door with the
container, and in some cases further undesiredtsffeuch as a noisy container. The
hinge construction with a first hinge pin socked anfirst hinge pin formed and
connected so that they rotate with each other andat rotate relative to each other
reduces the chances of misalignment and resultidgsirable effects.

According to an embodiment, the galley containethier comprises a second
hinge pin for inserting into the second hinge mokets in the plurality of hinge
blocks. The second hinge pin pivotally connectshinge block and the door.

According to an embodiment, the second hinge pmprises a circular cross-
section.

According to an embodiment, the second hinge pmprises a non-circular
cross-section. Such a second hinge pin can beeghagit into a second hinge pin
socket in the hinge block that also has a non-l@ratross-section to prevent relative
rotation or movement between second hinge pin la@dhinge block(s).

According to an embodiment, the door comprisesa Hinge pin socket with a
circular cross-section. This allows the door teopally connect to hinge blocks
through second hinge pin, allowing for door to tetaround hinge blocks whether
second hinge pin has a circular cross-section pfai@ular cross section.

According to a further aspect of the inventiomethod of forming a galley
container with a container body, a door and a ldng®nection comprises pivotally
connecting the container body to a plurality ofge blocks using a first hinge pin
which fits into a first hinge pin socket in eachtloé plurality of hinge blocks; and
pivotally connecting the door to the plurality ahge blocks using a second hinge pin.
The first hinge pin and the first hinge pin socket shaped and fit together such that
the plurality of hinge blocks rotate together wiitle rotation of the first hinge pin. Such
a galley container construction ensures that atjéiblocks rotate with first hinge pin,
keeping all in alignment and keeping the axes t#Htian parallel. This ensures a
proper alignment of the container body and do@ultang in fewer problems related to
misalignment, such as noise.

The first hinge pin and the first hinge pin sockath ensure that the plurality of
hinge blocks rotate together with the first hingeip a variety of ways, for example,

by having complementary non-circular cross-sectishapes (D-shape, star shape,
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multiple flat sides); by including a groove andpoojection; securing together by
another method (pin, screw, adhesive, etc.) anadtegral formation. Other methods
could also be used to form the hinge constructibickvrotates hinge blocks with first
hinge pin, blocking relative movement between firisige pin and hinge blocks.

According to an embodiment, the step of pivotatiynecting the container
body to a plurality of hinge blocks using a firgtdre pin comprises pivotally
connecting the container body to the plurality imige blocks by inserting the first
hinge pin through the first hinge pin socket inteatthe plurality of hinge blocks and
through a container body hinge pin socket. That fimge pin has a non-circular cross-
section which corresponds to a non-circular cressien of the first hinge pin socket.
Connecting a first hinge pin with a non-circulanss-section to a corresponding non-
circular first hinge pin socket in each of the larigocks, ensures that the hinge blocks
all rotate with the first hinge pin. This ensutleat proper alignment of the hinge axes
and parts of the galley container are maintained.

According to an embodiment, the step of pivotatiynecting the door to the
plurality of hinge blocks using a second hinge gamprises inserting a second hinge
pin into a second hinge pin socket in the hingelbknd through a door hinge pin
socket in the door.

According to an embodiment, the second hinge pththe second hinge pin
socket have circular cross-section.

According to an embodiment, the second hinge pththe second hinge pin
socket have non-circular cross-sections. Suchdodiment ensures that the hinge
block does not rotate relative to the second hpige This can lead to a more stable
hinge construction, which reduces misalignment betwthe container body and the
door.

The invention further relates to an alignmenteystor a container with a
pivotally connected door. The system includesraaioer body and a hinge
construction which allows for pivotal movement loétdoor relative to the container
body. The hinge construction comprises a hingekolath a first hinge pin socket and
a second hinge pin socket; a first hinge pin pipt@onnecting the hinge block with
the container body through the first hinge pin gicknd a second hinge pin pivotally
connecting the hinge block with the door through $bcond hinge pin socket. The

first hinge pin and the hinge block are connectethghat they move together. Such a
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system can help to prevent misalignment betweeddbe and the container body by
ensuring that the hinge block and the first hinigrerpove together and do not rotate
relative to each other.

According to an embodiment, the first hinge pin &#me first hinge pin socket
have complementary non-circular cross-sectionss €hsures the movement together
of the first hinge pin and the hinge block and peresg relative rotational movement
between the first hinge pin and the first hinge sooket.

According to an embodiment, the second hinge pthtae hinge block are
connected such that they move together. Optiontléysecond hinge pin and the
second hinge pin socket have complementary nomdaircross-sections. This can
ensure that there is no relative rotational movedrbetween the second hinge pin and
the second hinge pin socket, resulting in a staydéem that resists misalignment, but
allows for the rotation of the door relative to tentainer body and hinge block.

According to an embodiment, the alignment systerthér comprises at least
one additional hinge block. The first hinge pinesads through first hinge pin sockets
in each hinge block to ensure all hinge blocks atagned in their rotational

movements.

BRIEF DESCRIPTION OF THE DRAWINGS
The features and advantages of the invention wikhjspreciated upon reference to the
following drawings of a number of exemplary emboents, in which:

Figure 1 shows a schematic drawing of an embodiwfes galley container.

Figure 2a shows cross-sectional view of a poriba hinge construction for
the galley container of Figure 1 through line lla-I

Figure 2b shows a cross-sectional view of a poribthe hinge construction of
Figure 1 through line Iib-llb.

Figure 2c shows a cross-sectional side view ajrtign of hinge construction
of Figure 2a through line lic-lic.

Figure 3 shows a perspective view of a hinge blesgd in the hinge
construction of Figure 2a.

Figure 4 shows a perspective view of a second dimiemt of a hinge block

which can be used in a hinge construction.
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DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

Figure 1 shows a galley container 10 in the forrarofircraft trolley. The galley
container 10 has a support base comprising wheeisrtransport and a locking
mechanism 14 to lock the wheels. The galley caetalO further includes a container
body 15 with roof 16, side walls 18 and floor (sbbwn). An interior of the container
body 15 can be accessed through door 20. Door @nisected to side wall 18 of the
container body 15 with hinge construction 22. Thiey container 10 further
comprises a handle 25, which is used to pushgmdlisteer the galley container 10
during use.

Roof 16, side walls 18 and floor form contained¥d5, enclosing the interior
of galley container 10 in combination with door 2Door 20 can be opened to provide
access to the interior of galley container 10. gdigonstruction 22 allows for this
opening, and can allow for door 20 to swing aroand lay flat against side wall 18.
To provide for this type of opening movement, d@@rincludes hinge construction 22
with two hinge blocks 24 and parallel hinge axes.

Figures 2a-2d show a close-up of a portion of @iognstruction 22, focusing
on one hinge block 24 and surrounding parts. Figarshows a cross-sectional view
through hinge block 24 (line lla-lla in Fig. 1),gtire 2b shows a cross-sectional view
of hinge construction 22 at line 1lb-1lb in Fig. Bigure 2c shows a cross-sectional side
view of a portion of hinge construction 22 throughge block 24 along line lic-lic,
and Figure 3 shows a perspective view of hingekoRat
Hinge construction 22 includes a plurality of hifgecks 24 (though only one is
shown in Figs. 2a-3), though other embodimentsimelnde just one hinge block 24.
Hinge construction 22 includes first hinge blockde pin socket 26 and second hinge
block hinge pin socket 28, container body hingeguicket 30, door hinge pin socket
32, first hinge pin 34, second hinge pin 36, firsige axis 38 and second hinge axis 40.
Also shown in Figs. 2a-2d is container body sidéd & and door 20 of galley trolley
10.

First hinge pin 34 extends along first axis 38 tigto container body hinge pin socket
30 and through first hinge block hinge pin sock&beach hinge block 24. Second
hinge pin 36 extends through door hinge pin soaketsecond hinge block hinge pin
socket 28 of each hinge block 24. First hinge pgiraBd second hinge pin 36 can vary
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in length depending on the hinge construction alldyg container 10, and can be
bordered on one or both ends by a stop surfaces.
First hinge pin 34 is non-circular in cross-sectiand in this embodiment has a D-
shaped cross-section. First hinge block hinge paket 26 is shaped to correspond to
the cross-sectional shape of first hinge pin 3dhghat hinge blocks 24 rotate with
first hinge pin 34. Container body hinge pin sdac@is shaped such that full rotation
of first hinge pin 34 within socket 30 is possitdapwn as circular in Fig. 2b.
Second hinge pin 36 is circular in cross-sectiSecond hinge block hinge pin socket
28 and door hinge pin socket 32 are also circalarass-section, such that each of
hinge block 24 and door 20 can rotate relativeingé pin 36.
Door 20 is displaceable in a direction which runsssantially parallel to the pivot axes
38, 40. By connecting container body 15 with do@tiough hinge block 24 with two
hinge pins 34, 36 forming two parallel hinge ax8s4); door 20 is able to swing
around to rest flat against side wall 18, rotatbgut 270 degrees. Other embodiments
could allow for different rotational amounts of doo
By forming first hinge pin 34 and first hinge blobkge pin sockets 26 with non-
circular complementary cross-sections, hinge bl@kand first hinge pin 34 rotate or
move together and cannot rotate relative to edudrot
Past hinge constructions on trolley containerscigiby used hinge blocks with two
circular hinge pins connecting hinge blocks to¢batainer body and to the door,
respectively. Using two circular hinge pins allalfece rotation between the container
body and hinge blocks and the door and hinge blatksch hinge block. Thus, in
some circumstances the hinge blocks can becoméignisd causing the hinge axes to
no longer be parallel. This can result in the domionger connecting correctly to the
container body, and can also result in a noisyetyalue to door misalignment.
Hinge construction 22 helps to overcome these ssbydorming first hinge pin 34 and
hinge blocks 24 with first hinge bock hinge pinlsets 26 shaped such that the first
hinge pin 34 and hinge blocks 24 cannot rotatdivel@o each other. Thus, the
rotational movement of first hinge pin 34 moveshatige blocks 24, ensuring that
hinge blocks 24 stay aligned with each other aatihinge axes 38, 40 remain parallel.
This helps to prevent misalignment between doaarzdcontainer body 15 when
rotating open and/or closing, and thereby avoid@ased problems, such as door 20

no longer properly closing and/or a noisy gallegtamer 10.
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Figure 4 shows a perspective view of a second emiad of hinge block 24’ which
can be used in hinge construction 22. Hinge b&tkncludes first hinge pin
receiving socket 26 and second hinge pin receisotiet 28’. In this embodiment,
each of first hinge pin socket 26 and second hpigesocket 28’ have a non-circular
cross-section. Each has a D-shaped cross-senttbisiembodiment, though in other
embodiments each hinge pin socket could have ardift non-circular cross-sectional
shape or be configured in some other way whichresdinere is no relative rotational
movement between first hinge pin and hinge blockad second hinge pin and hinge
block’.
Hinge block 24’ can be used in hinge constructidrp&otally connecting container
body 18 of galley container 10 with door 20. Irls@& system, each of first hinge pin
24 and second hinge pin 36 would have corresporghiages to fit through first hinge
pin receiving socket 26 and second hinge pin réngisocket 28’, respectively. Each
of door hinge pin receiving socket 32 and contabuaty hinge pin receiving socket 30
would allow for full rotational movement of firsirige pin 34 and second hinge pin 36.
Hinge block 24’ would not rotate relative to eittiest hinge pin 34 or second hinge
pin 36. Second hinge pin 36 would still be abledi@ate within door hinge pin
receiving socket, allowing door to rotate arouncbsel hinge pin 36 and hinge pin
block 24’. Thus, door would be able to rotate p@y around second hinge axis 40,
and hinge block 24’ is able to rotate around fisige axis 38, allowing door to rotate
from a position where it closes off container bd&y(Fig. 1) to a position where it sits
against the side wall 18 of container body 15. Sueistem would provide more
stability, and ensure that hinge blocks 24’ alwstgy aligned despite pivotal
movement of door 20.

While the first hinge pin, first hinge pin socksécond hinge pin and second
hinge pin socket are shown as either circular assisection or D-shaped in cross-
section, they can be formed and/or connected ieratlays to ensure that there is no
relative rotational movement between the hingeapia the hinge block when desired.
For example, other ways of shaping the cross sectian be star shaped, multiple flat
sides, etc. In some embodiments, the hinge pifoahihge pin socket can have a
groove and/or a projection to prevent relative nmgpt. Other embodiments can
include securing the two together, for examplehwat screw, pin, adhesive, etc. In

even further embodiments, they could be made iategr
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While galley container 10 is shown with a hinge stoimction that includes two hinge
blocks 24, other embodiments could have a diffenemmber of hinge blocks 24, for
example more hinge blocks 24 or only one hingeloit
While the hinge construction 22 is shown as pa# gélley container with wheels,
hinge construction 22 could be used with anothee tf container, for example a
container without wheels.
While the invention has been described with refeegn exemplary embodiments, it
will be understood by those skilled in the art thatious changes may be made and
equivalents may be substituted for elements them#tbbut departing from the scope
of the invention. In addition, many modificatiomay be made to adapt a particular
situation or material to the teachings of the iri@nwithout departing from the
essential scope thereof. Therefore, it is intertlatithe invention not be limited to the
particular embodiments disclosed, but that thentigea will include all embodiments

falling within the scope of the appended claims.
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CLAIMS

1. A hinge construction for a container with a @nér body and a door, the hinge
construction comprising:

a hinge block with a first hinge pin socket foce®ing a first hinge pin to
pivotally connect the hinge block to the contaibedy and a second hinge pin socket
for receiving a second hinge pin to pivotally cocintbe hinge block to the door,

wherein the first hinge pin socket has a non-carcatoss-section.

2. The hinge construction of claim 1, wherein ¢beond hinge pin socket has a

circular cross-section.

3. The hinge construction of claim 1, whereindbeond hinge pin socket has a

non-circular cross-section.

4. The hinge construction of any of the precediagns, wherein the first hinge
pin comprises a D-shaped cross-section.

5. The hinge construction of any of the precediagns, and further comprising:

a first hinge pin for inserting into the first lg@ pin socket and with a non-
circular cross-section corresponding to the firsgh pin socket so that the hinge block
does not rotate relative to the first hinge pirg an

a second hinge pin for inserting into the secandenpin socket.

6. A galley container comprising a container badg a door pivotally connected
by the hinge construction of any of the precedilagncs.

7. The galley container of claim 6, wherein thega construction comprises a
plurality of hinge blocks according to any of claii+4, and wherein the plurality of
hinge blocks are connected by a first hinge pinirieerting into the first hinge pin
sockets, the first hinge pin with a non-circulassg-section corresponding to the non-
circular cross-section of the first hinge pin sdskso that the plurality of hinge blocks

do not rotate relative to the first hinge pin.
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8. The galley container of any of claims 6-7, véiethe container body comprises
a container body hinge pin socket for receivingst hinge pin for pivotally

connecting the hinge block with the container baid wherein the container body
hinge pin socket is shaped to permit full rotatodrthe first hinge pin within the

container body hinge pin socket.

9. The galley container of claim 8, wherein thatainer body hinge pin socket

comprises a circular cross-section.

10.  The galley container of any of claims 6-9, amther comprising a second
hinge pin for inserting into the second hinge mokets in the plurality of hinge
blocks.

11.  The galley container of claim 10, whereindkeond hinge pin comprises a

circular cross-section.

12.  The galley container of claim 10, whereindkeond hinge pin comprises a

non-circular cross-section.

13.  The galley container of any of claims 12, veirethe door comprises a door

hinge pin socket with a circular cross-section.

14. A method of forming a container with a congibody, a door and a hinged
connection, the method comprising:

pivotally connecting the container body to a glity of hinge blocks using a
first hinge pin which fits into a first hinge pincket in each of the plurality of hinge
blocks, wherein the first hinge pin and the firstge pin socket are shaped and fit
together such that the plurality of hinge blockiste together with the rotation of the
first hinge pin; and

pivotally connecting the door to the pluralitylohge blocks using a second

hinge pin.
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15. The method of claim 14, wherein the step wbfailly connecting the container
body to a plurality of hinge blocks using a firgtdpe pin comprises:
pivotally connecting the container body to therglitly of hinge blocks by
inserting the first hinge pin through the first §gnpin socket in each of the plurality of
hinge blocks and through a container body hingespaket, wherein the first hinge pin
has a non-circular cross-section which corresptmdsnon-circular cross-section of

the first hinge pin socket.

16. The method of any of claims 14-15, whereinstep of pivotally connecting
the door to the plurality of hinge blocks usingea@d hinge pin comprises:
inserting a second hinge pin into a second hingaqcket in each of the

plurality of hinge blocks and through a door himpge socket in the door.

17.  The method of claim 16, wherein the secondépin and the second hinge pin

socket are circular in cross-section.

18.  The method of claim 16, wherein the secondéin and the second hinge pin

socket are non-circular in cross-section.

19.  An alignment system for a container with eopaly connected door, the
system comprising:

a container body; and

a hinge construction which allows for pivotal mment of the door relative to
the container body, the hinge construction compgisi

a hinge block with a first hinge pin socket anskaond hinge pin socket;

a first hinge pin pivotally connecting the hindedk with the container body
through the first hinge pin socket; and

a second hinge pin pivotally connecting the hibgpek with the door through
the second hinge pin socket;

wherein the first hinge pin and the hinge bloak @snnected such that they

move together.
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20. The alignment system of claim 19, whereinfits® hinge pin and the first hinge

pin socket have complementary non-circular crostieses.

21.  The alignment system of any of claims 19-20em&in the second hinge pin and
the hinge block are connected such that they nmyether.

22.  The alignment system of any of claims 19-2iemgin the second hinge pin and

the second hinge pin socket have complementarycimonlar cross-sections.

23.  The alignment system of any of claims 19-2@| farther comprising at least
one additional hinge block according to claim 1% avherein the first hinge pin
extends through first hinge pin sockets in eaclyéniolock to ensure all hinge blocks

stay aligned in their rotational movements.



