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(54) Title: TROLLEY ARRANGEMENT OF A GALLEY OF A VEHICLE, ESPECIALLY OF AN AIRCRAFT

Fig1

(57) Abstract: The invention relates to a trolley arrangement (1) of a galley of a vehicle, especially of an aircraft, wherein the trolley
arrangement (1) comprises a trolley container (2) in which at least two trolleys (3, 4) can be arranged along a longitudinal direction
(L), wherein the trolley arrangement (1) furthermore comprises a trolley handling device (5) for pulling and pushing a trolley (3, 4)
into the trolley container (2) in the longitudinal direction (L). To facilitate the handling of the trolleys when storing them in the trol -
ley container and taking them out of the same the invention is characterized in that the trolley handling device (5) comprises a linear
guide (6, 7, 8) with at least one stationary guiding bar (6, 7) and a slide (8) which is movable along the at least one guiding bar (6, 7)
in longitudinal direction (L), a pulling and pushing bar (9) which is axially fixed at the slide (8) but which can rotate around its axis
which is oriented in longitudinal direction (L), wherein at least one hook (10) is arranged at the distal end of the pulling and pushing
bar (9) which is remote from the slide (8), and a handling bar (11) which is axially fixed at the slide (8) or at the pulling and pushing
bar (9), wherein a joint (12) is arranged between the handling bar (11) and the slide (8) or the pulling and pushing bar (9), so that the
handling bar (11) and the pulling and pushing bar (9) are axially connected and are rota- tionally coupled.
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Trolley Arrangement of a Galley of a Vehicle, especially of an Aircraft

The invention relates to a trolley arrangement of a galley of a vehicle, especially of
an aircraft, wherein the trolley arrangement comprises a trolley container in which
at least two trolleys can be arranged along a longitudinal direction, wherein the
trolley arrangement furthermore comprises a trolley handling device for pulling and

pushing a trolley into the trolley container in the longitudinal direction.

A generic trolley arrangement is known from WO 2014/125046 A1. Here, trolleys
can be pulled out of a trolley container, wherein (at least) two trolleys are arranged
one after another in longitudinal direction. The handling device is here a simple rod
with a hook at its end for pulling the rear trolley out of the container. Problems oc-
cur when the used trolleys have to be pushed into the container again. The pre-
known device is not suitable to securely push in all trolleys into the trolley contain-
er. Thus, with pre-known trolley arrangement it is possible to pull out trolleys from
the trolley container; but it is not possible to securely push back trolleys into the

container again after use.

Thus, it is an object of the present invention to further develop a trolley arrange-
ment of the generic kind which allows to facilitate the handling of the trolleys when

storing them in the trolley container and taking them out of the same.

The solution of this object by the invention is characterized in that the trolley han-

dling device comprises
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- a linear guide with at least one stationary guiding bar and a slide which

is movable along the at least one guiding bar in longitudinal direction,

- a pulling and pushing bar which is axially fixed at the slide but which
can rotate around its axis which is oriented in longitudinal direction,
wherein at least one hook is arranged at the distal end of the pulling

and pushing bar which is remote from the slide, and

- a handling bar which is axially fixed at the slide or at the pulling and
pushing bar, wherein a joint is arranged between the handling bar and
the slide or the pulling and pushing bar, so that the handling bar and the
pulling and pushing bar are axially connected and are rotationally cou-

pled.

The joint is preferably a cardan joint. In general each type of joint can be em-

ployed, e. g. a ball joint, a universal joint, a spring joint.

The joint can have a stop which limits the angle between the pulling and pushing

bar and the handling bar.

The trolley handling device is preferably arranged in the upper region of the trolley

container at its inner side.

A handling grip can be arranged at the distal end of the handling bar which is re-
mote from the slide. Thereby, it is possible that the handling grip is arranged at the
same height as at least one locking bolt which is arranged at a galley front for lock-

ing of the trolleys in the troiley container.

The trolley handling device can furthermore comprise two stops which limit the

movement of the slide in longitudinal direction.
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According to a possible embodiment a single hook can be arranged at the distal

end of the pulling and pushing bar.

Alternatively, two hooks can be arranged at the distal end of the pulling and push-
ing bar. In this case it can be provided that the two hooks are arranged preferably

parallel to another at a defined distance.

At least one of the hooks can be arranged at the pulling and pushing bar by means
of a hinge-joint. The hinge-joint can thereby comprise a spring element which bi-

ases the hook against a stop.

A further embodiment of the invention proposes that a further hook is arranged at
the pulling and pushing bar adjacent to the joint. This allows a further improved

handling of trolleys.

The linear guide has preferably two stationary guiding bars which are arranged

parallel to another and extend in longitudinal direction.

Thus, the arm-like trolley handling device allows pulling out and pushing in of a
trolley into the trolley container especially in the galley of an aircraft. By the pro-
posed device the trolleys can easily be reached even if they are in the rear part or
position in the trolley container. It is not necessary that a user must grab deeply
below the working area of the galley (on top of the trolley container) to reach all
trolleys in the container. So, the device according to the invention increases the
comfort of use and allows a quick and easy pulling out and pushing in of a trolley
during flight. For example, by the proposed arrangement two full-size trolley (at

least 1.5 trolleys) can be parked one after another.
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Beneficially, the proposed trolley handling device allows an easy extraction and

retraction of the trolley from the trolley container and into the same.

For each trolley row (if there are several side by side) one trolley handling device

can be arranged.

Also it is beneficial that the proposed trolley handling device can easily withstand

inflight loads as defined by the authorities and the OEM specification.

In the drawings embodiments of the invention are shown.

Fig. 1 shows a perspective view of a trolley handling device in an extended
position,

Fig. 2 shows a perspective view of the trolley handling device in a retracted
position,

Fig. 3 shows a perspective view of two trolleys which are arranged in a trolley
container,

Fig. 4 shows a side view of two trolleys which are arranged in the trolley con-

tainer,
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Fig. 5

Fig. 6a

Fig. 6b

Fig. 6¢

Fig. 6d

Fig. 7

Fig. 8

shows a perspective view of the trolley handling device in an alternative

embodiment,

shows a side view of two trolleys which are arranged in the trolley con-

tainer,

shows a side view of the container at a later stage during taking out the

trolleys from the trolley container,

shows a side view of the trolley container at a later stage as in Fig. 6b,

shows a side view of the trolley container at a later stage as in Fig. 6c,

shows a side view of a trolley which is arranged in the trolley container,

shows a side view of the end of the pulling and pushing bar of the trol-

ley handling device with two hooks at a distal end,

RECTIFIED SHEET (RULE 91) ISA/EP
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

10

11

12

13a

13b

13c

shows a side view of the end of the pulling and pushing bar of the trol-

ley handling device with one hinged hook at a distal end,

shows a perspective view of an end of the handling bar with a handling

grip according to a first embodiment of the grip,

shows a perspective view of an end of the handling bar with a handling

grip according to a second embodiment of the grip,

shows a perspective view of an end of the handling bar with a handling

grip according to a third embodiment of the grip,

shows a side view of the trolley container with a trolley in it with a trol-
ley handling device according to another embodiment of the invention

during taking out of the trolley from the container,

shows a side view of the trolley container at a later stage during taking

out of the trolley from the container,

shows a side view of the trolley container at a later stage as in Fig. 13b,

RECTIFIED SHEET (RULE 91) ISA/EP
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

13d

13e

shows a side view of the trolley container at a later stage as in Fig. 13c,

shows a side view of the trolley container at a later stage as in Fig. 13d,

shows a side view of the trolley container with two trolleys in it a stored

position,

shows a side view of the trolley handling device according to an alterna-

tive embodiment,

shows a cross section perpendicular to the longitudinal direction

through the trolley handling device,

shows a cross section perpendicular to the longitudinal direction
through the trolley handling device according to a further alternative

embodiment of the invention in a first position,

RECTIFIED SHEET (RULE 91) ISA/EP
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Fig. 18  shows the cross section perpendicular to the longitudinal direction
through the trolley handling device according to the further alternative

embodiment of the invention in a second position and

Fig. 19  shows a perspective view of a galley which is arranged in an aircraft,

wherein a trolley arrangement according to the invention is depicted.

In the below figures a trolley arrangement 1 of a galley of an aircraft are shown
and described. The arrangement comprises a trolley container 2 in which two trol-
leys can be arranged one after another. At the bottom side of the top plate of the
trolley container 2 a trolley handling device 5 is arranged which allows an easy
pulling out and pushing in of the trolleys 3, 4 from and into the trolley container 2.
During handling of the trolleys 3, 4 the same are moved into a longitudinal direc-

tion L.

In figures 1 and 2 the trolley handling device 5 is shown in an extended position

and in a retracted position.

The trolley handling device 5 has a linear guide 6, 7, 8 which comprises two guid-
ing bars 6 and 7 which are stationary mounted in the trolley container. On the
guiding bars 6, 7 a slide 8 is arranged which can move in longitudinal direction L.

Two stops 14 and 15 limit the movement of the slide 8.

A pulling and pushing bar 9 is axially fixed at the slide 8 but it can rotate around its
axis which is oriented in longitudinal direction L. A hook 10 is arranged at the distal

end of the pulling and pushing bar 9 which is remote from the slide 8.
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Furthermore, a handling bar 11 is arranged which is axially fixed at the slide 8 (al-
ternatively at the pulling and pushing bar 9). A joint 12 being a cardan joint is ar-
ranged between the handling bar 11 and the slide 8 (or alternatively the pulling
and pushing bar 9), so that the handling bar 11 and the pulling and pushing bar 9
are axially connected and are rotationally coupled; this means a rotation of the
handling bar 11 is transferred to the pulling and pushing bar 9. The end of the
handling bar 11 is equipped with a handling grip 13.

Thus, by rotating of the handling grip 13 around the axis of the handling bar 11
(which is identical with the longitudinal direction L in figures 2 and 3) also the pull-
ing and pushing bar 9 is rotated and also the hook 10 rotates from the position as
shown in figure 2 to the position as shown in figures 3 and vice versa. That is, the
hook 10 can be brought into engagement with a trolley to pull it out of the trolley

container 2 and push it back into the same.

The stop 14 is arranged in such a manner that a rotational movement of the pulling
and pushing bar 9 allows a proper engagement of the hook 10 into the trolley 3

when the slide 8 reaches this stop 14.

Due to the joint 12 the handling bar 11 can be angled as far as necessary to allow

an easy handling of the trolley handling device 5.

The trolley handling device 5 is arranged above the trolleys 3, 4 in the trolley con-

tainer 2. This is shown in figure 3 and figure 4.

In figure 5 an alternative design of the trolley handling device 5 is shown. Here, the
distal end of the pulling and pushing bar 9 is equipped with two hooks 10 which
are arranged in a distance a. Also the handling grip 13 is here designed in another

mannef.
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The operation of the trolley handling device 5 is depicted in figures 6a to 6d. If the
trolleys 3, 4 have to be taken out from the trolley container 2 at first the front trolley
3 is taken out conventionally by hand, see figure 6a. Then, the rear trolley 4 has to
pulled out of the trolley container 2 by use of the trolley handling device 5. This is

shown in the figures 6b to 6d.

By a rotational movement of the handling bar 11 — using the handling grip 13 — the
hook 10 is engaged into the trolley 4, see figure 6b. Then the trolley 4 is pulled out
by pulling the handling grip 13. The joint 12 allows an easy handling due to the

possibility to swivel the handling bar 11 into a convenient position for use.

The trolley 4 can then be easily pulled out of the container 2 in a conventional way.

If the trolley handling device 5 is no longer necessary (see figures 6¢ and 6d) the
hook 10 can be rotated back out of engagement with the trolley 4 and the device 5

can be brought back into the non-use position (see figure 6d).

Inserting of a trolley 4 into the container 2 takes place accordingly by carrying out

the steps in the reverse order.

The joint 12 is used to absorb vertical forces which can be created during opera-
tion. So, the handling bar 11 remains movable and it is prevented that the mecha-
nism is exposed to too high loads (transverse to the longitudinal direction). This is
also beneficial for the user because he or she can hold the handling grip according

to the body height conveniently in the right height.

Furthermore, it is possible to provide a stop for the swivel angle of the handling bar
in the joint 12, so that a maximum angle is defined. Alternatively a joint with a pre-

determined angle can be employed, see figure 7.
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In distinction to pre-known devices with flexible pulling rods the proposed trolley
handling device 5 allows not only the application of pulling forces but also of push-

ing forces which allow a proper insertion of the trolley into the trolley container.

For the design of the hook 10 different embodiments are suggested. The hook 10
is responsible for engaging with the trolley to be pulled out or pushed into the con-

tainer.

To hold the trolleys secure during all flight conditions it is preferred that the pulling
and pushing bar 9 is equipped with two hooks 10 as shown in figure 8. The two
hooks 10 are arranged parallel and at a defined distance a. The hooks 10 sur-
round the trolley grip. So, the trolley is secured in both moving directions and can-

not roll out from the container unintentionally.

In figure 9 another embodiment is shown. Here the hook or the hooks 10 are
equipped with a hinge joint 16 which is supplies with a spring (not depicted) which
biases the hook 10 in the position which is shown in figure 9 with full lines; the de-
flected position is shown with broken lines. So the hook 10 latches automatically

into the trolley grip (at least in one moving direction).

In figures 10, 11 and 12 different designs of the handling grip 13 are shown. The

handling grip 13 is the actuation element of the trolley handling device 5.

A first embodiment according to figure 10 has a cylindrical rotational body which is
arranged coaxially to the handling bar 11. Here, the handing grip is not in the
movement space of the trolleys in any status of the movement of the same. To
recognize the position of the handling bar 11 and thus of the hook(s) 10 a visual

mark can be provided at the handling grip 13.
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Further embodiments are shown in figures 11 and 12 where the handling grip 13 is
L-shaped of T-shaped. Here, the ergonomics are improved because the actuation
forces are reduced. Also, the position of the handling bar 11 and thus of the

hook(s) can be seen directly.

In figure 13a to 13e a further embodiment of the invention is shown which comes
up with a further hook 17.

Here it is provided that an additional hook 17 is arranged adjacent to the joint 12
that is approximately in the position of a half-size trolley. With the above described
solution a trolley 4 can be taken out of the container 2 only until a certain position.
With the equipment of the further hook 17 it becomes possible to pull out a trolley
more convenient. With the additional hook 17 it becomes possible to extract a trol-
ley further until the front of the container 2 by a second movement of the trolley
handling device and the handling bar 11 respectively and using the hook 17. So
the comfort of handling is further improved. The user has not to grip into the con-

tainer 2 to pull out a trolley completely.
This is depicted by the subsequent figures 13a to 13e.

A securing element for the trolieys acting in longitudinal direction can be relin-
quished by the further embodiment according to figure 14. Here, the hooks 10 are
designed in such a manner that the outer dimension between the two hooks corre-
sponds to the distance of the trolleys 3, 4 in the resting position. So the resting
position is defined when the trolley handling device 5 is in the position as shown in
figure 14. Thus, the hooks 10 are located in the resting position as shown; this po-

sition is thereby secured. So, an additional securing element can be avoided.

The beneficial placement of the trolley handling device 5 in the trolley container 2
is shown in.figures 15 and 16. Here, the linear guide is integrated in the bottom

RECTIFIED SHEET (RULE 91) ISA/EP
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side of the cover of the trolley container 2 and above the trolleys. By doing so,
weight can be saved. Thus, in this case the guiding bar (only one in this case) is

established by the cover of the trolley container itself.

An alternative design of this concept is shown in figures 17 and 18.

So, a light-weight device is available which allows an easy handing of the trolleys

3, 4 during their movement into and out of the trolley container.

In Fig. 19 again a trolley arrangement 1 of a galley of an aircraft is shown. The
arrangement comprises the trolley container 2 in which again two trolleys 3, 4 (trol-
ley 4 cannot be seen) can be arranged one after another. At the bottom side of the
top plate of the trolley container 2 the trolley handling device 5 (only the handling
grip 13 can be seen) is arranged which allows the easy pulling out and pushing in
of the trolleys 3, 4 from and into the trolley container 2. During handling of the trol-
leys 3, 4 the same are moved into a longitudinal direction L. The trolley handling
device 5 is shown in the stored position and can be reached from the galley front
18.

As can also be seen in Fig. 19 locking bolts 19 for locking of the trolleys are ar-
ranged. The handling grips 13 as well as the locking bolts 19 are arranged on the

same height and can be easily seen by the cabin crew.

By the proposed design it is possibly to pull out trolleys from the rearmost position
of the container in a convenient manner, i. €. without grabbing deep into the con-

tainer.

The joint 12 allows that pressure forces can be transferred for pushing a trolley
into the container. Also by use of the joint it is avoided that vertical and lateral

forces coming from the user of resulting from the flight can damage the device.
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The proposed device is useful for the aircrew as well as for ground staff during
loading of aircraft galleys in the case of trolley containers which contain more than

1.5 trolleys one after the other.
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List of References:

1 Trolley arrangement
2 Trolley container

3 Trolley

4 Trolley

5 Trolley handling device
6,7,8 Linear guide

6 Guiding bar

7 Guiding bar

8 Slide

9 Pulling and pushing bar
10 Hook

11 Handling bar

12 Joint

13 Handling grip

14 Stop

15 Stop

16 Hinge-joint

17 Hook

18 Galley front

19 Locking bolt

L Longitudinal direction

a Distance

PCT/EP2015/069827
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Patent Claims:

Trolley arrangement (1) of a galley of a vehicle, especially of an aircraft,
wherein the trolley arrangement (1) comprises a trolley container (2) in which
at least two trolleys (3, 4) can be arranged along a longitudinal direction (L),
wherein the trolley arrangement (1) furthermore comprises a trolley handling
device (5) for pulling and pushing a trolley (3, 4) into the trolley container (2)

in the longitudinal direction (L),

characterized in that

the trolley handling device (5) comprises

- a linear guide (6, 7, 8) with at least one stationary guiding bar (6, 7) and
a slide (8) which is movable along the at least one guiding bar (6, 7) in

longitudinal direction (L),

- a pulling and pushing bar (9) which is axially fixed at the slide (8) but
which can rotate around its axis which is oriented in longitudinal direc-
tion (L), wherein at least one hook (10) is arranged at the distal end of

the pulling and pushing bar (9) which is remote from the slide (8),

- a handling bar (11) which is axially fixed at the slide (8) or at the pulling
and pushing bar (9), wherein a joint (12) is arranged between the han-
dling bar (11) and the slide (8) or the pulling and pushing bar (9), so that
the handling bar (11) and the pulling and pushing bar (9) are axially

connected and are rotationally coupled.
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Trolley arrangement according to claim 1, characterized in that the joint (12)

is a cardan joint.

Trolley arrangement according to claim 1 or 2, characterized in that the joint
(12) has a stop which limits the angle between the pulling and pushing bar
(9) and the handling bar (11).

Trolley arrangement according to one of claims 1 to 3, characterized in that
the trolley handling device (5) is arranged in the upper region of the trolley

container (2) at its inner side.

Trolley arrangement according to one of claims 1 to 4, characterized in that a
handling grip (13) is arranged at the distal end of the handling bar (11) which

is remote from the slide (8).

Trolley arrangement according to claim 5, characterized in that the handling
grip (13) is arranged at the same height as at least one locking bolt (19)
which is arranged at a galley front (18) for locking of the trolleys (3, 4) in the

trolley container (2).

Trolley arrangement according to one of claims 1 to 6, characterized in that
the trolley handling device (5) furthermore comprises two stops (14, 195)

which limit the movement of the slide (8) in longitudinal direction (L).
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11.

12.

13.
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Trolley arrangement according to one of claims 1 to 7, characterized in that a

single hook (10) is arranged at the distal end of the pulling and pushing bar
(9).

Trolley arrangement according to one of claims 1 to 7, characterized in that

two hooks (10) are arranged at the distal end of the pulling and pushing bar

(9).

Trolley arrangement according to claim 9, characterized in that two hooks

(10) are arranged preferably parallel to another at a defined distance (a).

Trolley arrangement according to one of claims 1 to 10, characterized in that
at least one of the hooks (10) is arranged at the pulling and pushing bar (9)

by means of a hinge-joint (16).

Trolley arrangement according to claim 11, characterized in that the hinge-
joint (16) comprises a spring element which biases the hook (10) against a

stop.

Trolley arrangement according to one of claims 1 to 12, characterized in that
a further hook (17) is arranged at the pulling and pushing bar (9) adjacent to
the joint (12).
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14. Trolley arrangement according to one of claims 1 to 13, characterized in that
the linear guide (6, 7, 8) has two stationary guiding bars (6, 7) which are ar-

ranged parallel to another and extend in longitudinal direction (L).
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