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TROLLEY, IN PARTICULAR FOR AIRLINE APPLICATIONS
Scope of the invention
The present invention regards a trolley, in particular for use for airline applicatians,
more particularly of the food-and-drink tralley type.
Prior art
Today, for use in the fleld of air transport, there exist tralleys, in particular tralleys
on board aeroplanes, such as food-and-drink trolieys and duty-free goods trolleys,
the design of which is obsolete and altagether inadequate far present needs as
regards reduced weight and {improved funciionality. Consequently, aitine
companies have expressed tha strong need for innovative trolleys characterized in
particular by reduced weight, reduced maintenance, and better safely
characteristics. Another negative feature of known trolleys is that they are not very -
easy o handle and manoeuvre, owing to the inadequscy of the wheels. For
example, foad trolleys are subjected to stresses when they are pushed backwards
and forwards along the aisles of aeraplanes for transporting drinks and food for
the passengers. Another negative aspect ragards the debris and dirt that gathers
in the trolleys, for example in the recessas of the wheels, as a resuit of friction with .
the fioor, which is fraquemly carpeted, and as a result of the necessary use of .
lubricants. | |
consequently. tha need exists of having durable trolleys which are easy to
manoeuvre and to brake, require very littie and easy maintenance, are resigtant to
impact and, above all, are light. It has been estimated that a reduction in weight of
1 kilagram on. board an aeroplane can lead, in the coursa of a year, to a saving for
the airline company of approximately 300,000 talian lira per Kg.
Existing frolleys, in particular the trolleys used on aeroplanes, are built according
1o technical concepts that are outdated, and one of the materials used is steel,
which can easily rust. The varlous parts that make up frolleys are moreaver
assembled by riveting and bondlng. and hence trolleys cannot be dismantled
sasily for carrying out mainienénce_ operations (cleaning and replacement of
“pants). In addition, as regards in particutar the wheels or casters, if i is necessary
to change them when they are warn out, they cannot be replaced easily, as may
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be seen from an exampie fllustrated in Figures 6A and 6B, in that it is necessary ta
raplace the entlire wheel or caster assembly, where hy the term "caster assembly”
is meant the assembly that comprises not only the v_rfhael or wheels, but also the
swivel plate on which the whee is mountad by means of a fork.

Figures 6A and 6B é_how. respactively, a front view and a cross section of a caster
‘assembly 10 usad for existing faod-and-drink tralleys. With referencs to Figure 6A,

- the caster assembly 10 cnmp,r_isss' the wheels 12 and a swivel plate 14. The

wheels are fastened on by means of a nut 16 and a bolt 18 fo the swivel plate 14

- The said swivel plate comprises a certain number of parts, shown in Figure 6B,

assambled together to form a s_iqgle ‘unit 14; consequently, the user cannot

| 'dis_ma_ntlé the swivel plate into its individual parts without damaging it ireparably.

Figure 6B is a cross-gsctional view aiong. B-B of Figure 6A. As may be sesn, the
swivel plate 14 consists. of approximately seven interconnected parts, not
including the wheels 12 and the nut 16 and bot 18, whlch togather wlth the swivel
plate 14 make up the wheel assembly 10. The swlvel plale 14 comprises a brake
with a.pin 20, a disk 22 and a nut 24. A spring 26 surrounds the pin 20 adjacent to

_the top of the swivel plata 14 for Inwenng the brake disk 22 fo bring it up against

the wheel 12 when the top of the pin 20is pressed So that the pin can move
within the plate, to be pressed against the wheel 12, a central rivet 28 Is used to
secura the parts of the swivel piate permanently together. The paris fastened
tagether by the rivet 28 cnmprlse a fork 30 to connect the wheel 12 to the swive)
plate (shown more clearly in Figure BA), a pluralrty of halls 32a, 32b (only two of

~ which are shawn) of a ball bearing, a saat 34 for the halls of the ball bearing, ane
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or more ﬂanges or callars .35, 36 which, tngether with the seat 34, define a ball
race of the ball bearing, and afop plate 38. The seat 34 of lha bearing and the
fianges 35, 36 may be made of ane piece with, or ﬂrrnly fixed to, the fork or the
plate 38. In any case, the balls are tradlﬂnnally arranged withm a circular ball race
and are typically made of steel, as are the remaimng parts of the caster assembly.
‘The housings must be Iubricated to reduue friction and to enabln easy rotation of
the fork 30 and of the whael 12 with respact to the top plata 38.

. The swivel plates currently used for casters and descnbed above are traditionally
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made of gaivanized steel and may weigh approximately 750 g, as against

approximately 500 g of thoss of the present invention. '

i has now been found that an adequate choice of materials and shapes may

bestow on trollays the advanta_ges ré_quirad by users, who are dissatisfisd with

existing trolleys. The configuration and conformation described in the following

create a more durable device, one which is easier to'usa, lighter, and which is

rust-proof. Further advantages of the invention will be evident by the follnwiné

description.

Summary of tha invention

It is an abject of the present invention a food-and drink tralley having a

substantially parallelepipedal structure bullt of suitable materiais selected among

aluminium, KaVIir@. carbon fibre, or materials with similar performance features,

the paris of the sald trolley being assembled with screws. In particular, the trolley

comprises a load-bearing structure moved by a caster assambly, which.is
basically made of aluminium, side panels, base and top panel, made basically of -

~ gluminium, Keviar®, carbon fibre or a material presenting simflar features,
" appropriately combined together as described hereinafter. '

Another object of the invention is a castsr assembly basically made of aluminium
and basically camprising an insert, a base and a fork. The fork is mounted on cne
or mora of the wheels and |s connacted to the bottom part of the base, which, at
the top houses the insert. In a cavity made between the insert and the base, balls
of the ball bearing are housed, so that the insert and the fark, which are heid
together by screws, can rotate with respact to the base, which is fastened to the
bottam of the trolley. '

A further object of the invention is the use of aluminium, which is extruded and
subsequently machined using numeric-control machines, Keviar®, carbon fibra or
a material presenting similar features, the said materials being suitably combined
fogether to form a food-and-drink trolléy, in particular for use an aeroplanes.
Further objects of the invention will be avident from the following description of the
invention. o

Brief description of figures
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~ For a befter understanding, a ,non-limlting example of the invention is shown in the

attached figures, : _
Fig- 1 is a schematic front view of the tranay accnrding to the mventlon. with a first
door embodiment, the daorin thls case being plane.

 Fig. 2 presents the same view as Fig. 1, with the door completaly opsn and tumed

back against the side wall of the trolley,

Fig. 3 is a schematic front view of a sacond door embndlment tha door in this
case being crowned.
Fig. 4 is a schematic top view of the troliey.

Fia. 5 is a schematic side view of the trollay
- Fig. 6A Is a schematic front view of a knawn caster assamhly mnunted an trolieys

used for serving meals and drinks on aeroplanes.

. Fig. 6B is a side sectional view along the fine B-B of Fig. 1A

Flg. 7 Is a schematic perspective view of a caster assembly that is to be mounted
on the troliey of the invention.

", Fig. 8 Is a'schematic sectional view in an assembled conﬂguratlnn of tho swlvel
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plate and of the wheel.

... .Fig.9isa schematic. SIda sactlnnal view nf the fork basa and insert (saparatad)
- which make up the swivel plate of Fig, 8.

_ Fig. 8A Is a schematic view of a first ambndiment of the swwel plate 55 of small

. size.

Fig..88 is a schematic view _of a second e_rnb_ndiment of the swlvel plate 56 of
medium size.

Fig. 8C is a schematic view cf a third embodiment of the swwel plate 56 of large
size. _ o _ _

Fig. 10 is a schematic perspective view of the saparéte_ehmants that make up the
wheel assembly of Fig. 7.

Fig- 11 is a schamatic parspective view of the entire tru!lay.

" Dotalled description of the invention

The troliey according to the invention is a food—and-dnnk trollay having a basically
parafislepipedal structure having, at the vertices, thraa-way piqts made of
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aluminium, connacted togsther by means of aluminium strips set on the edges of
said paralielepipedal structure. The said sirips are connectad to shaped surfaces
made of a material selecied among aluminium, Keviar®, carban. fibre, or of a
material presenting similar features, or of combinations of the above materials. In
additian, the said joints, strips and surfaces are fixedly conneciad togather with
screws. The trolley further carries, on at least cne side surface, a door, which can
be hinged 1o the laad-bearing structure of the trolley, or eise may be connectad to
it in a sliding way. The sald trollay Is likewise equipped with a caster assambly for
moving It, the sald caster assembly being basically made of aluminium, and with
at least one braking device. _

The invention will now be described with reference to the attached figures, which
simply provide a non-limiting ilustration thereof.

With particular reference to Figures 1-5 and 11, the troliey according to the
invention has a baslically parallelepipedal shape and is mounted on casters. The
caster assemnbly S0 will be described in detall in what follows.

The basically parallelepipedat structure of the trolley carrias at its vertices joints 1
of the three-way type, connected together by means of strips 1' set on the edges |
of the said paralielepipedal structure, These joints 1 and strips 1 are made of

extruded aluminium, preferably the afloy 6082T6 produced by the firm Alcoa or |

Metra, or another product having similar features in terms of lightness and
resistance. The above joints and strips are obtained by extrusion and are
machined with numeric-confrol machines, i.e.. using machining protesses which
are well known fo the experts of the art. This lype of process guaraniees
precision-machined pieces without tolerances. By comparison, the joints of known
frolieys are made of die-cast stael and, on account of the siresses which they
undergo, are very subject io fallure.

The side panels 2 and the rear pahel (not shown) are paneis of the sandwich type
with' a honeycomb internal structure, manufactured by the firm Seal-Milano, or
panels presenting similar features in terms of fightness, resistance, impact
strength, breaking strength, etc. The aforesaid panels have an intemal layer made
up of an epoxy-resin or glass-fibre lamina, preferably having a thickness of



10

15

- 20

L]

WO 00/21410 PCT/EP99/07131

~ approximately 0.2 mm, and of an external layer cansisting of an epoxy-resin or

Keviar® Ismina, preferably having a thickness of approximately 0.3 mm. Between
the internal layer and the extsmal layer, an alumimum mesh or a vegetal-fibre
haneycomb structure. may be present. The panels are characterized by an impact
sirength determined by an impact test with a 5-kg stael ball dropped from a height
of 1.50m. ' S : :

The internal panels 3, prowded with projecting ndges 3' fo provide support for
possible trays, are made af aluminium and are obtained by drawing.

- The handle 4 s of the argonomic type, coated with nan-siip plastic material.
~-The daor, in its first embodiment § and in its secand ambadirnent 8, may be made
“with sandwich panels of the type described previously; or may be made of milled

aluminium, according to the individual requirements of the various airline

- companies. On the external surface of the door, there may be applied drawings
- and decarations made ':using-knuwn techniques, such as sublimation or application
- of pre-decerated paper. The doors may also carry handles 5', 6’ and fﬂézas 5", 6".
“The daors may be hinged to the trolley with hinges 53 of 3 .uonv_emio_hal shaps,
: these also being made of aluminium having the same _charact_eriatics:. as those
: mentionad previously. Altematively, according: to one embodiment which is not
- shown, the doars may slide with guides on bearings and be positioned parallel to
- the side panels 2. The doors may be mads with flat or crowned panels (maximum

thickness 6-24 mm) or radiused with a radius of curvature of 20" so as to kesp the

~ temperature inside the trolley as far as possibie at a gwen value.

The top panel 7 can be mads in a similar way to the su:le panel 2 or fo tha hasa 8.
The latter is obtained by co-extrusion of aluminium and of a fibre material, such as
Keviar® or carbon fibre, or other material presenting similar features.

A separator efement 9 may be present, which has the purpose, for example, of

~ strengthening the structure of the trollsy, or has other purposes.

The assembly may be completed by a drawer made of aluminium and a working
surface, also made of aluminium (neither of which shown), for cantaining dry ice in
order to keep the temparature low. In addition, on the top part of the trallay tanks
or cavities may be present, or else projecting ridges and/or rallings (also these are
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not shawn), ete., for housing botties.

All the elements making up the trolley are shaped so that they fit fogether in order
to be joined with screws 1 1, some of which are shown in the figures. Afl the parts
are thus easy fo dismaniie. ' |
The trolley iliustrated in Figures 1-5 and 11 Is a food-and-drink trolley. Other types
of trolleys may-be built using the tachniques and materials described above and
simply modifying ths top par according to the: specific requirements of the airdine
company that orders the troiley, alf these modifications being intended to be within
the scope of the present invention.

The trolley according to the invention is equipped with a brake 100. The brake is
provided with two pedals 101 and 102, one for braking and the other for releasing
the wheels. In an alternative ambodiment (not shown), the brake 100 may be
made with a single pedal for braking, whilst release of the wheels may be effactad
by a control or refease mechanism located near the handle 4 or in ‘anather. .
ergonomic position, _ L
The materials sslected above must likewise meet the raquirements in compliance
with the standards of registration of the airline companies; they must t_haraforé”
also he salf-aitinguishing. scratch-p'rnof. fire-retardant and non-toxic inateﬂals.

" and ones that, in the event of fire, produce a low density of fumes, according fo

FFA (Federal Amarican Aviation) Boeing Air-bus regulations. |
The final dimensions of the trolley are preferably as follows: iength, approximately
800-820 mm; width, approximataly 290-315 mm:; helght, approximately 980-1050
mm. The trolley must have these dimensions so that it can be advantageously
housed in the compariments provided inside the aircraft of each airine company.
All the parts of the trolley may be easily removed using simple fools, such as a
screw-driver, to carry out cleaning, repairs and replacement of parts.

As regards: the caster assembly designed for moving the trolley, it has been found
that the difficulties associated to cument caster assemblies may be solved by
using @ swivel plate basically made up of just three detachable parts (as
compared to approximately seven in the known arl): a fork, a base, and an insert,

' these parts are made starting from blocks of extruded and machine aluminium,
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* "underside of the insert 58 is visible). Tha.hasb 56, the fork 57, and the insert 58
- are made of extruded and ‘machined: aluminium, preferably the alloy 608278
* referred to above. The aforesaid parts are- connected together by means of
- - sacuring screws (in this case, fnuu') 59&, 59b, 59¢, 59d which traverse the basa 56,
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and are used in combination with plastic, in particular Torion®, ball-bearing balls.
The ball bearings used have balls made of a suitahle plastic material having
adequate resistance and being salf-luhricatmg (e.g.. Torlan®). Conventional ball
bearings with balls made of steel are to be avoided in that they scratch the
aluminium and require (ubrication. ' _

The wheels are caated with rubber, either natural or synthethr in the latter case, in
particular polyursthane rubbers may be used. Tha advantage of natural rubber is
that the wheals rall more smoothly on the floor, and the disadvantage is the high
cost. On the other hand, polyurethane (or other types of synthetic rubber) is

* cheaper but the wheels do not rali so smaothly. - :
- With reference to Figures 7-10, Figurs 7 shows a perspective view of the caster

assembiy 50 comprising the swivel plate 52 and, attached thereta, the wheels

~ 54a, 54b. The wheels 548, 54b are attached to the swivel plata by means of a nut
- {not shown) and boit §3. The-sWi_veI: plate 'Sz-bnmptisas a base 56, a fork 57, and

an insert 58 (substantially hidden from view by the fork 57; in this figure, only the

the fork 57, and the insert 58, in such a way that the assembly can be dismantied.

3 Instead of four screws, it is possible to use a different number of screws.

Figure 8 is a cross-sectional view of the internal alig_nnient of the base 58, the fork
57, and the insert 58 (in the drawing various types of hatching are used to
distinguish the various parts). The exiension downwards of the fork 57, which is
attsiched ta the wheel (see Figure 7), is here substantially hidden by the wheel 54.
However, as may be seen from Figure 8, the fork has a raised part 63 which
axtends upwards with a part of its angled 's;.irface 64. The angled surface 64,

' together with the base 56 and the insért 58, defines a ball race for the balls of 2

ball bearing; i.e., the insert 58 has a raised part-66. and at least one part of the
surface aof this raised part 66 is mdmad to define an Inclined surface 67. The base
56 has an internal cavity with a groove €8, so that, when the base 56, fark 57, and
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insert 58 are assernbled together, a seat or ball race 85 is obtained defined by the
angled surface 64 of the fork, the angled surface 67 of the insert, and the groave
68 of the base. Preferably, the angled surfaces 64, 87 and the surfaces of the
groove 68 are piane surfaces set at roughly 45° with respect to the horizontal
plane of the swivel plate. However, other forms may be used, provided that they
do not present any hindrance to rolling. Arranged inside the ball race 66 of the ball
bearing is a set of balls 70, preferably between approximately 15 .and 25,
Advantageously, the ball race has a rhombus-shapad profile. The use of profiles
that do not conform to the shape of tha balls Is an aid to their rolling in that it
decraases the number of points of friction and provides racesses in which debris
can accumulate withaut interfaring with the rolling of the balls. In the seat 65 the
debris can accumulate in the four corners. The balls may be advantageously
made of a plastic material, more preferably of an acetal-type material like Deldrin®
and, more preferably, a polyamide-imide material commonly known as Tarlon®.

'Nylon {s tha least preferred because it is readily subject to thermal expansion;

since during use of the trolley the femperature of the surrounding environment
may vary greatly, any thermal expansion of the nylon parts would hinder rolling.

Figure 9 presents a side view of the base 56, of the fork 57, and of the insert 58,
separated from one another. In the drawing these parls are hatched in order to
highiight their dimensions in greater detail. The insert 58 bears the raised part 68
with the angled surface 67 and a prajection 76 with holes 79a, 78b for. the scraws
which extend through the raised part 66. The insert 58 also has a through hole B0
for insertion of the pin 81 of the brake, as shown in Figure 10. The fork 57 has a
raised part 63 and an angled surface 64. A plurality of holes 74a, 74b are also
arranged in the fork and extend through the raised part 63 to cannect, in a way o
that they can be dismantied, the insert to the fork by means of the screws. 58a,

" 59b, which thread into the holes 79a, 79b and 74a, 74b. The fork 57 has an

internal hole 75 for inserting the projection 76 of the insert 58. Consaguently, the
internal dimensions of the hole 75 will be slightly greater than the extemal
dimensions of the projection 76, whilst the raised part 66 will ba positioned on the

raised part 63. The base 56 has an internal hole 77 which accepts the raised part
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63 of the fork 57 and moreaver receives both the projection 76 and the raised part
66 of the insart. ' -

With raference to Figures 8 and 9, the base 56 is set on the raised part 63 of the
fork 57. A number of balls 70 is sat within the channel defined by the groove 68
and by the inclined surface 684 of the'raised part. The projection 76 of the insert 58
is inserted in the hole 75, so that the balls are withheld in the seat 65 defined by
the graove 68, by the inclined surface 64, and by the lncilned surface 67. The fork
§7 and the insert 5B are held together by the screws 59a, 58b inserted in the

~ holes 74a, 78a and 74b, 78b. The balls 70 enabls the base 56 to rotate with

respect to the fork 56 and the insert 58, in that the base &6 is configured so that
there is a small space 82 between the base 56 and the fork and the insert. The
base may be fixed on the bottomn of the tralley of the present invention with screws

" inserted in the-holes 72a, 72b and on the base of the_'fmllaya Figures 9A, 5B and

9C presant a top plan view of the different embodiments of the base 56, i.e.,

" small, medium and large, respectively, with reference ta their dimensions refarred

io the on-centres between the holas 56', which may be respactively for each base
approximately 41.2 mm and 54.0 mm; approximately 32,5 and 79.4 mm; and

' -approximately 62,0 mm and 62.0 mm. The version described made of aluminium

with plastic balls does not require luhricatiun

Figure 10 prasents a perspactive view of the components of the swwal plate 62
together with the wheels and the brake, which make up the caster assembly 50 of
the invention, here shown detached from one another. As may be seen, all the
parts may ba saslly disassembled with the use of simple toois, such as a screw-

- driver, to enable repairs and raplacement of parts.

Figure 10 also shows the brake, which comprisas a pin 81, a spring 84 and a nut

88, As may be seen from the figure, the pin is inserted in the hole 80 which

‘passes through the insert. When the projection 78 of the Insert 58 Is inserted in
the hole 75 of the fork 57, the pin 81 extends below the fork 57. A spring 84
surrounds the pin 81: at the top of the entire assembly so as to press the disk 86 of
the brake against the wheels 54a, 54b when the tap of the pin 81 is pressed. The
wheels 54a, 54b are connecied to the fork 57 with a nut 53 and a bolt 53a.
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A caster assembly configured and built according to the invention made for
trolleys for use on aeraplanes may vﬁeigh approximately 450 g as against the 750
g of current caster assamblies, with a consequent substantial reduction in weight
(appmnmataly 1200 g per troliey for the wheels alone). "

It had prawously been considered desirable to use stamped, galvamzad stee| for
the components of the swivel plate, with steel ball-hearings for the required
durabilily. However, it has been discovered that these caster assemblies

. presented a fatigue point in which fractures developed. Instead, the caster

assembly according to the present Invention, which uses machined aluminium,
and the remainder of the trolley, where aiso plastic material is used as descrihed

~ above, is lighter, simpler, easier o assemble, stronger, more resistant, and

corrosion-proof. in addijtion, it entails the use of a smaller number of pans, which
are assembled using only screws, and hence are easy and fast 1o ass'embleﬂ_and :
disassemble. All the parts, in fact, may be disassembled. without any particular

equipment. Furthermoare, the service life of the tralley and of the casters s
decidedly incraased by the use of the materials selected. The fact that the parls
can be readily dismantled makes the trolley easy to maintain and, if necessary, to
repair, because the user does nat need to replace entire components of which
only one part is damaged. For example, in the castar éss_ambly described above it
is possible to replace the wheels, the fork, the insert, and the bali bsarings
individually. The fact that the various pars can be dismantied also makes the
construction and assembly of the trolley easjer. In addition, parts made of
machined aluminium are more durable; in the firat place, there is no danger of
rusting, and lubricapts are not required. Furthermore, the caster assembly of the
present invention does not involve the use of particular techniques for assembling
the parts. Moreaver, it is not necessary to lubricate the balls of the ball bearings, in
that they are made of plastic and are made to tum in a ball race made of extruded
and machined aluminium and dsfined by the fork, the insert and the bass of the
swivel plate. In the swivel plate of the invention, the profile of the ball race enables
an easisr and continuous pivoting of the fork with respact to the base even when
lubricant is not used. The fact of eliminating the use of lubricants enables a higher
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degree of cleanness of the device, whlch is less likely io collect dirt and dsbris, so
malntamlng a greater freedom of rotation end preventlng lubricant frern dirtying the
surfaces _ . :
~ Other sdvantages of the Inventlen are the fellawmg
Reduction of approxtmately 30% or more. in the waaght of the trelley. \mth almast
zero maintenance ensts |
Thanks to the type of rneehining of the parts made of aluminium (maehining with
numeric-control machines), tolerances are avoided, and precise pieces are
obfained. Censequently. their assembly using SCrews (there are no banded parts)
~ enables easy maunting and dismantliing of the lndeual parts, and hence fast
cleaning and fast maintsnanee and replaoement of just the parts worn aut or
damaged; this can be carﬁed out, where requlred ‘via Immediate on-the-spot
lntervenhnn Likewise, malntenam:e times are reduced and there is aiso a
reduction in the number of pieces to be replaced.
There is nothlng te prevent the trolley acenrdmg to the present invention from
being used on other- means of transpnrt ‘such as tralns in partieular hllh-epeed
' _trains. shrps. atc. ] i = --
What is illustrated in the ﬂgures is marely for providing examples, and a person
' skilled in the branch may make yariat.lens or modifications that do not départ from
 the spirit and sphers of the invention, It is understood that such variations and
| _ niddiﬁr:aﬁerrs are included in the scope of the description and claims.’

eplaced
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CLAIMS ' : |

1. Teolley of the food-and-drink transporting type having a basically
parallelepipedal structure with, at the vertices, three-way joints (1) made af
aluminium, connecled together by means aof strips (1*) of aluminium: set on the
edges of said parallelepipadal strueture, the said strips being connected to shaped
surfaces (2, 3, 5, 6, 7, 8) made of a material selectad amang aluminium, Keviar®,
carban fibre, or of 8 material presenting similar features, or of cambinations of the
ébove materials, the said joints, sirips and surfaces being moraover fixedly
connected together with screws (11).

2. Trolley according to Claim 1, further having, on at Jeast one side suffacse, a door
(5), (6), which may be hinged with a hinge (5a) to the structure of the trolley, or
elsa may be connected ta the trolley sa that it can slide on ball bearings.

3. Trolley according to Claims 1 and 2, comprising. for its movement. a wheel
assembly (50), substantially made of aluminium, and at least one braking device
(100). - _

4. Trolley according to Claim 3, in which the caster assembly (SD) basically
comprises an insert (58), a base (§6), and a fork (57), the fork being mounted on
one or more wheels (54a, 54b) and being connected to the underside of the base
(56), which. on top, houses the insert (58); balls (70) of a ball bearing being
housed in a seat (65) made betwean the insert and the base, so that the insert
(58) and the fork (57), which are held together by screws (59a, 58b), may be free
to turn w;th respect to the base (56), which is fixed to the bottom of the trolley.

5. Trolley according to the previous claims, in which the parts made of aluminium
are obtained from elements made of aluminium extruded and machined using
numeric-control machines.

6. Trolley according to Claim §, in which the aluminium is an alloy identified as
6082T6 or a material presanting similar features.

7. Trolley according to Claims 1-5, in which the shaped surfaces made up of the
side panels (2). one rear panel, the top panel (7), the doors (5), (6) are made of
panels of the sandwich type with a honeycomb internal structure, or panels
prasenting similar features in terms of lightness, resistance, impact strength,
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breaking strength, eic., the said panels havlng an internal layer made up of an
epaxy-resin of glass-ﬁhre lammina, and an extemal layer consisting of an apaxy-

" resin or Keviar® lamina, _batwe;an the internal layer and the external layer, an

aluminium mesh or a vegata_l-ﬂbra' honeycomb structure possibly being present.

8. Trolley according to Claim 7, in which the. panels are characlerized by an
Impact strength determined with an |mpact test by dropping a 5-kg steal ball from
a height of 1.50 m.

9: Trolley according to Claims 1-5, in which the shapad surfaces (3) consm of
internal panels provided with projacting ridges (3') for supporting possible trays

 and are made of aluminium and ohtained by drawing.
1 10, Trolley according to any one.of the previous clalm: in which the handle 4)is

of the erganomic type, coated with non-siip plastic material.

“11. Troliey according to Claims 1-6, in which the shaped surfaoe that constitutes
“the-door (5), (6) is made of miied aluminium. - '

12. Trolley according to Claim 7 or Claim 11, in Muoh the door (5), (5) baars, on

“"its outer surface, patterns, decorations, handies (5). (6" and friazes (5°), (6").
13. Trolley according to Claim 7 or Claims 11 and 12, in which the doar (5). (6) is
" made with plane or crowned panels having a maximum thickness of 6-24 mm or

radiused with a radius of curvature of 20°.
14. Trolley according to Claims 1-5, in. whlch the. shaped surfacas represanted by

the top panel (7) and the bass (8) are made by co-extrusion of alummmm and a

fibre material, such as Keviar® or carbon fibre, ar other material prasentlng similar
features.

15. Trolley according to any one of the pravnous clalmS. having moreover one of

more of the following elements: aluminium drawer, aluminium warking surface,
tanks or cavities or prajecting ridges, and/or rallings.

16. Caster assambly (50) for trolisys, as claimed in the foregoing claims,
comprising a swivel plate (52) connected to a fark (57), which is in tum cannected
o at least one wheel (543, 54h), and containing a plurallty of bails (70) of a bal)

‘beating, such as ta enable.the fork (67) and the wheels (54a, 54b) connected

thereto fo swivel with respect to the structure, the said assembly comprising:

1 Replaced
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an insert (68) provided with a raised part (66) and a 'pfojection (76), in which at
least cne part of the surface of the raised part (66) defines ar_i angled surfacs (67);
the fark (57) having a raised part (63) and a hale (75) locatad within said raised
part, said hole (75) being sized so as to receive the projacting part (76) of the
insert {58), and the raised part (63) being shaped so as o have an angled surface
(64), sa that, when the Insert (68) is inserted in the hole (75), ths raised part (66)
Is positianed on the top surface of the raised part (63) and the angled surface (67)
af the insert (58) is axially aligned with the angled surface (64) of the raised part
(63). and : .

a base (58) having an internal hole (77) with a groove (68), the said hole (77)
being sized so as fo raceive the insert (6§8) and the raised part (63) of the fork
(57), and the groove (E8) being configured sc that, when the insert (58) is sst
above the raised part (63) of the fark (57), the said groove (68) forms, with the
angled surf'acaé'(67. 54), a race (85) for the balls (70) of the ball bearing: _
said insert (58) being firmly fixed to the fork (57), and the plurality of balls (70) |
enabling the base (56) o turn with respect to the insers (58) and fork (57), or vice
versa. . |

17. Caster assembly according to Claim 16, In which the surfaces (84, 87) and the
groove (68) are shaped so as to make a seat or ball race (85) having a saction
such as not to hinder fres rotation of the balls (70). _ |

18. Castar assembly according to Claims 16 and 17, in which the balis (70) are
made of plastic material chosen from between Deldrin® and Torion®, or a
material presenting similar features. |

19, Use of elements made of extruded and machined aluminium and elements
made of plastic, such as Keviar® ar carbon fibre, to make the trolley according to
any one of the previous claims.



