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TROLLEY. IN PARTICULAR FOR AIRLINE APPLICATIONS 

Sc:ape of the invantlo~ 

PCT/EP99/0713l 

The present invention regards a troll.ey, in particular tor use fOr airline appllcatlans, 

mare partlcularty of the food-and-drink trolley type. 

s Priorart 

Today. for use in the field of air transport, there exist trolleys~ In particular trolls~& 

an board aeroplanes, such as faad-and .. drink trolleys and duty-free gaods trolleys, 

the design of which is obsolete and alklgather Inadequate far present, naad& as 

regards raducad weight and tmprovad functionality. Consequentty, airline 

u1 companies have expressed tha strong need fer innovative trolleys characterized in 

particular by reduced weight, reduced maintenance, and batter safet.y 

characteristics. Another negative feature af known lrolfays is that they are not vary 

easy to handle and manoeuvre, owing ta the inadequacy of the wheals. For 

example, food trollays are subjected ta &tresses when they are pushed backward-

1 s and forwards along the aisles af aeroplanes for transporting drinks and food for 

the passengers. Another negative aspect regards the debris and dirt that gathe"' 

in the trolleys, far example in the· recesses of the wheel•. as a result of friction wittt 

ttae floor, which is frequently carpeted, and as a result of the necessary uaa of 

lu brlcants. 
20 Consequently. the need exists of having durable trolleys which are IHl&y to 

manoeuvre and to bral<e, require very little and ea$Y maintenance,· are resistant to 

impact ·and. above all, are light. It has bean estimated that a reduction in weight af 

1 kRagram on board an aeroplane can lead, in the course of a year, ta a saving far 

the airtine company of approximately 300,000 Italian lira per Kg. 

lS Existing trolleys, in partlcLtlar the trolleys used an aeroplanes, are built according 

ta technical concepts that are outdated, and one of the materials used is steel, 

which can easily rust. The various parts that make up trolleys are moreover 

assembled bV riveting and banding. and hence trolleys cannot be dismantled 

easily for carrying out maintenance operations (clea"ing and reptacemant of 

JD parts). In addition, as regards in partieular the wheels or casters. if it is necessary 

to change them when they are worn cut. they cannot be replaced easily, as may 
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be seen from an example mu~ed in Flguros SA and SB, in that it is necessary to 

replace the entire wheel or caster assembly, where by '9e term "caster assembly• . . . . . 

is meant the assembly that comprises nat anly the wheel or wheals, but alsa the . . . 

swivel plate on which the wheel is mounted by maan11 of a fork, 

s Figures 6A and SB shaw, respectively, a front view and a cross &action Of a caster 

assembly 10 used for existing foad-anfj-c#rJnk trolleys. With reference to Figura &A, 

the easter auembly 10 camprls•• the whaeJs i2 and a swivel plate 14. Th• 

wheels are fastened on by_ means of a nut 1 B and a bait 18 to the swivel plate 1~. 

The said swivel plate c:ornpriaas a1 certain raumbar af parts, shown In Figure 68, 

· 10 aaaamblad tagathar ta form a aingla unit 14; can•q"entty, the user cannot 

dismantle the sw;Val plate into Its Individual parts without damaging It Irreparably. 

Figura 68 is a ·cross'!1ectlanal "iaw along. S-8 of Figure 6A. As may ba seem, the 

swivel plate 14 consists. of approximately seven intarcannactad parts. not 

including the wheels 12 aoct th• ntJt 16 and bolt 18. which together with the swlVel 

1s plate 14 make up the wheel .assembly 10. The swlve! plate 14 comprises a brake 

with a pin 20. a dJalc. 22 and a.nut 24. A spring 26 sufl'Q~nds Iha pin 20 adlacant to 

the top of the swiv~I plate 14 far l':Jwering the brake disk 22 10 bring it up agal~t 

the wh•I 12 when the tap of tha pin 20 -~ pressed. So that the pin can mava 

within the plata, to be pressed again&t the wheel 12. a central rivet 28 Is used to 

20 &ecura the parts of the swivel plate pe!"'"anently together. The parts fastened 

together by the rivet 28 comprise a fork 30 ta connect the wheel 12 ta tha swivel 

plate (shaWn more clearly In F'19ure 8A)1 a plurality af balls 32a, 32b (only two Of 

which are shown) of a ball bearing. a seat 34 far the balls of Iha ball bearing, ane 

or more flanges or collars 35, 36 which, together with the seat 34, daftns a ball 
. : :- . . . . 

. . 2s race of the ball bearing, and a tap plate 38. The seat 34 of lhe bearing and t'1e 

JD 

flanges 35, 36 may be 11121cle of one piece with, ar flrmlY fixed to. the fork or the 

plate 38. In any case, the bat- are tradltlanally arranged within a circular beill race 

and are typically made Qf steel, as are .the remaining partS of the caster a&&ambly. 

The housings must be lubricated to reduce friction and. ta &flable easy ratatlan of 

the fork 30 and of the wtte~l 12 wfth resp~ct to the top plate 38. 

The swivel plates currently used for casters and desaibed above are traditionaUy 
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made of galvanized stee1 and may weigh approximately 750 g, as against 

approximately 500 g of those of the present Invention. 

It has now been found that an ad~quate choice of materials and shapes may 

bestow on trolleys the advantages ~quired by users, who are disaattsfted with 

s existing trolleys. Th11 configuration and conformation described In the fallowing 

create a more durable device, one which ts easier to use, lighter, and which is 

rust-proof. Further advantages of the invention wtll be evident by the following 

description. 

Summa.Y of Iha Invention 

10 It is an abject af the present invention a faad,..nd drink trolley having a 

substantlally parallatepipadal structure bullt of suitable matertals selected among 

aluminium, t<avlarGD, carbon fibre, or materials with similar performance features, 

the parts of the said trolley being assembled with screws. In particular, tha trolley 

comprises a load .. baaring structure moved by a caster assembly, which .. ls 

u basically made of alumfntum, side panels, bass and top panel, made basically af 

alumlnfum, t<evlarGD, carbon fibre or a material presenting almOar features, 

apprapriatety combined together as described hereinafter. 

Another object of the invention is a caster assembly baslcaflY made of aluminium 

and basically campriaing an Insert, a base and a fork. The fark is mountad on ane 

20 or more of tna wheals and Is connected to tha bottom part of the base, which. at 

the tap houses the insert. In a cavity made balween the insert and the base, ball& 

of the ball bearing are hcused, so that the insert and the fark, which are held 

together by screws, can rotate with respact to the base, wl'lich is fastened to the 

bottom of the trolley. 
2s A fUnher object cf the Invention is the use af aluminium, which is extruded and 

subsequently machined using numeric-control machines, Kevlars. carbon flbre or 

a material presenting slmHar features, the said materials being suitably combined 

together to farm a food-and·drink trolley. in particular far use an aeroplanes. 

Further objects of the invention wUI be evident from the folloWing description of the 

JO invention. 
Brief description of figures 
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For a better understanding, a nora·limltlng e~mple of th~ invention is shown in the 

attachad figures. 

Fig. 1 is a schematic front view of the trolley according to the inven•ian, with a first 

dear embodiment. tho door In this c11so b•lng plane. 
. . . 

. · . s Fig. 2 presents the same view ae Fig. 1, with the door cpmplately open and tumed 

back against the side wall at tha trolley. 

Fig. 3 is a schematic front view of a second door embodiment, the door in this 

case being crowned. 

Fig. 4 is a schematic top view of the trolley . 

. · 10 . Fig. 5 is· a schematic side view of tha trolley. 

Fig. SA Is a. schematic front View of a knawn caster assembly mounted on trolleys 

used for serving meal11 and drinks an aeroplanes. 

Fig. 68 is a aide sadlonal view alo"llJ the llna 8-8 of Fig. 1A. 

fig. 7 Is a schematic perspect~ view af a caster assembly that Is to be mounted 

ts . on tha trolley of the invfilntlon~ 

Fig. 8 Is a ·schematic section'91 view in an assembled conftguratlan of the swivel 

ptata and of the wheel • 

. . Fig. 9.is.a schematic.side sectional view of the.fork, base and insert (separated) 
. . .· '. . . ··.· .· ..... ·.· ·.. . 

Which 1T1ilke up the swivel plaie rjf Fig. 8. 

2Q . . Fig. 9A · 1s .. a. schematic view af a first embodiment of the swivel plata 56 of small 

size. 

Fig .. ·BB is a schematic view of a second embodiment of the swivel plate 56 of 

medium size. 

Fig. 9C is a scnamatic view of a third embodiment of the swivel plate 56 of large 

2S size. 

Fig. 1 O is a schematic. perspective view of the separate elements that make up the 

wheal assembly of F"t;. 7. 

Fig- 11 is a schematic perspective view of the entire trolley. 

Detallad Clascrlptlan of tha Invention 

10 The trolley according ta the invention Is a faod·ud·drink trolley having a ta1stcally 

paralslepipedal structure having. at the vertices, three-way joints made of 
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aluminium, c:onnectad together by means of aluminium strips set on the edges of 

said parallelaplpedal structure; The said strips. are connactad to shaped surfaces 

made of a material selected among- aluminium, Kevlar®. carban. fibre,. or of a 

material presenting similar features, or of combinations Of the above materials. In 

.s addition, the said Jalnts, strips and surfaces are fixedJy connedad tagathar wlth 

screws. The trolley further carries, on at least one side surface. a door, which can 

be hinged to the Jaad-bearing suucture of the trolley, or elsa may be cannectad ta 

it in a &tiding way. The said trolfey IS likewise equipped with a caster assembly for 

·. · moving It, the said caster Slilierilbly baing basically made or aluminium, and with 

io at least one braking device. 

The Invention will now be described with reference ta the attached figures, which 

simply provide a non.JlmlUng illustration thereof. 

Wtth particular reference to Figures 1-5· and· 11, the trolley 21ccording to the 

invention has a basically parallelepipedal shitpa and is mounted on casters. The 

is caster •sembly 50 will be described In detail in what fallows. 

20 

2S 

The baslcaRy parallelepiped at structure af the trolley carries at its •rlicea joints 1 

of the three-way type, connected together by means of strips 1' set on the edges 

of· the said parallalepipadal structure. Thaae joints 1 and strips 1' are made of 

•xtrudad alumlnium. preferably the· allay· 8082T6 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 mctrualon apd are 

macl'llned with numeric-control machines; i.e •• usrng machining procas11es which 

are well known to the experts of the art. This type· of process. guarantee& 

precision-machined places without tolerances. By ccmparlaon,. the joints Of known 

trolleys a~ made of die-cast steal and, an account of tha stresses whfch they 

undergo, are very subject to faf11.1re. 

The side panels 2 and tf1e rear panel (not shown)are panels of the sandWlch type 

with a haneycomb ln1emal structure, manufactured by the ftrm Seat-Milano. or 

panels presenting similar features in terms of lightness, rasistan~e. impact 

JO strength, breaking 1trength, eta. Tha aforasaicl panels have an intamal layar maide 

up of an epoxy.resin or ·glass-fibre lamina, preferably having a thickness of 
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approximately 0.2 mm, and af an axtemal layer ca~~sting ofan epaxy-resrn ar 

KevlarGD lamina, prefsra~IY ha'lring.a thickness ofapproxlmately 0.3 mm. Between 

the intemaf layeir and the extamal layer, an alutnlt1!µm mash or a vagetal-flbre 
. . 

honeycomb structure may be present. The panels 11111 characterized by an impact 

.s strength determined ·by an Impact test with a 5-kg st.._I ball dropped from a height 

af 1.SDm. 

The internal panels 3, provided with projecting ridges 3'. to provide support fDr 

passlbie trays, are made of aluminium and are obtatnaQ by drawing. 

•,The handle 4 Is af lie ergonomic type, coated With nan-slip plastic matarlal. 

10 . The door, in its flrst embodiment 5 and in Its sacaod. llfnbadi~nt 6, may be made 

·with sandwich panels of the type described previously; or may be made of milled 

alumi"ium, accon:tfnq ta the individual raquiremBr1ts of the. various afrltna 

camp11nies. On the external surface of the door, lhere. may ba applied drawings 

· . and decorations made using known techniques, SL:fch Iii subHmatiOn or applicallon 

15 '· of'pra-dacorated paper. The dao~ m~y-alaa ~rry handles 5', 6' and fri~es 5", s·. 
·' ·Tha daars may be hinged .to thl!!. trolley with hinges $.a of a convendanal shapa, 

' theae also bejng made Df aluminium having the same characterl•tiCS as thasa 

,: mentioned previously .. Altamatively, according. to one embodiment which Is not 

shoWn, the doors may slide with guide& on bearings ~nd be positioned parallel to 

20 · .· the side panels 2. The doors may ba mad a with ft~t or .crowned panels (maximum 

thickness 6-24 mm) ar radiused with a radius of curva~re of 2011 so as to keep the 

temperature ln&lde the 1rollay as far as possible. at a given value. 

The tap panel 7 c:an ba made in a slmHar way to the side panel 2 en to the base 8. 

The latter is abtalned by co-extrusion of aluminium and of a fi~re material, such as 

25 KevlarGt or carbon fibre, or other material presenting_ similar features. 

A separator element 9 may be present. which has the purpose. for m:ample, of 

strengthening the structure Of the trolley, or has other purposes. 

Tha assembly may be completed by· a drawer made of aluminium and a working 

surface, also made of aluminium (naither Of which shown), far containing dry Ice In 

10 order to kaap the temperature tow. In addition. an the top part af the trallay tanks 
or cavities may be present. or else projecting rtdges and/or ralHngs (also these are 
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not ahawn)~ etc., far housing bottles. 

All the elements making up the trolley are shaped so that they flt together in order 

ta be joined Wfth screws 11, some af which are shown in the figures. Afl the parts 

are thus easy ta dismantle. 

s The trolley illustrated tn Figures 1-5 and 11 ls a foad-and~rlntctrallay. other type& 

of trolleys may·: be built using tha tachniques and materials described above a~ 

s;rnpJy modifying the top pan according to the, specific requtremants of Iha airline 

company that orders the trolley, aft these modifications being intended ta be within 

the scape of the present lnventlan. 

10 The trolley according to the invention Is equipped with a brake 100. The brake is 

provided with two pedala 101 and 102, one for braking and the other for relaa•ing 

the wheels. tn an alternative embodiment (not, shown), the brake 100 may be 

made with a single pedal for braking, whilst release of the wheels may be effected 

by a control or release mechanism tocatad near the handle 4 or in 'a"other 

is ergonomic position. 

The materials satactad above must likewise meet the requirements in campllanca 

with the standards of registration of the airline companies: they must tharefare 

also be salf .. extinguishlng, scratch-praof, fire·ratardant and nan-toxic miltertals, 

and ones that, In the event af fire, produce a lcw density of fumes, according to 

20 FFA (Federal American Aviation) Boeing Air-bus regulations. 

The final dimensions of the trolley are preferably as follows: 'ength. approximately 

SOD-820 mm; width, approximately 290-315 mm: height, approximately 980-1050 

mm. The tralley must have these diman•lons so that It can be advantageously 

housed In the compar1ment& provided inside tha aircraft of each alrtina company. 

25 All the parts af tha trolley may be easily remo\fed using simple toots, sueh as a 

screw-driver, to carry aut cleaning, repairs and replacement of parts. 

As regards· the caster assemblydesigned for moving the.trolley. it has been found 

that the difftcultiea a11saciatad to current caster assemblies may be salved by 

using a swivel plate basically made up of just three detachable parts (as 

JO compared ta apprmcirnately seven in the known art): a fork. a base, and an Insert 

t~ase parts are made starting frcm blacks of extruded and machine aluminium, 
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and are used In camt:>lnation with plastic, in particular T~rta"®· ball-bearing balls. 

Tha ball bearings used_ have ball$ m11dc:t of a suitat>le plastic material having 

adequate resistance and being aelf-lubricating (e.g •• TorlanGD). Canventlanal b11ll 

bearings with balls made of steel are to be avoided In that they scratch tha 

s aluminium and require·lubrtcatian. 

The wheels are caated with rubber, either natural· or synthetic; in the latter casa, in 

particular polyurathane rubbers may be used. Tha advantage af natural l'l.lbbar I~ 
that the wheals rt:Jll mai'll smoothly on the floor, aod the disadvantage is the high 

cost. On the other hand, polyurethane (ar other types of synthetic rubber) is 

10 · cheaper but the wheals do not roll so smoothly. 

With reference ta Figures 7-10, Figure 7 shows a perspectiVe view of the caster 

assembly 50 comprising the ·swivel plate 52 and. ·attached thereto, the wheals 

54a, 54b. The wheels 54a. 54b are attached ta the swi"al plate by means of a nut 
· (not shown) and boll 53. The awl\lel:plate 52·ccmprisa• a base 66, a forte 57, and 

· u · an .insert 58 (substantially hidden from view by the fork 57; In this f19ure, only the 

· underside cf the insert 58 Is visible). The base 56, the farlc 57. and tha inaert 58 

are made of ~d•d · and mac:tiined: aluminium,· preferably the allay 6082TB 

· referred ta abava. The afaresaid parts .are' connected together by means of 

securing·scraws (in this case, faurl 59a, 59b, 59c, 59d which traverse the basa 56, 

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

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

Figura 8 ia a cross-sectional view of the intemal alignment of the bias& se, the fork 

57, and the insert 58 (In the drawing various types of hatching are used to 

distinguish the various parts). The extension downwards of the fork 57, which i& 

2s attached ta the wheal (see Figure 7), is here substantlallY hidden by the wheal 54. 

Hawaver, as may be seen from Figure Bi Iha fork has a raised part 63 which 

extends upwards with ·a part af tt& angled surface ~- : The angled surface 64, 

together with the base 56 and the insert 58. defines a. ban race far .,a batls of a 

baft bearing: t.a .• tha insert 58 ha& a raised part66. and at least one part of the 
Jo surface of this raised part 66 Is indined to define an Inclined surface 67. The base 

56 has an internal cavity with a Qraova 68, so that, when the base 56, fark 57, 11nd 
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insert 58 are assembled together, a seat ar ball race 85 is obtained defined by the 

angled. surface 64 of the fork, the angled surface 67 af the Insert, and the groove 

68 Df the base. Preferably, the angl_•d: surfaces· 64, ·67 and the. surfaces of the 

groove 68 are plane surfaces set at roughly 45• with respect ta tha horizontal 

s plane of the swivel plate. However, other forms may be used, provided that they 

do not present any hindrance ta rulllng.·Arranged Inside the ball race 65 of the baU 

bearing is a set of balls 70, preferably between approximately 15 and 25. 

Advantageously, the ball race has a rhombus-shaped profile. The use of profiles 

that do not conform to the shape of tha balls la an aid to their rolling in that it 

Jo decreases tha number af points of friction and· provides recesses in which debris 

c•n accumulate without lnterfartng with the rolllng of the balls. In the seat 65 the 

debris can accumulate i" the four comers. Tha ball& may be a•amageousfy 

mads of a plastic material, mare preferably of an acatal-typa material Hice Oaldrin• 

and, mare preferably, a polyamida-imide material commonly known as TarlanGD. 

u Nylon ts tha least preferred because it Is readily subject to thermal expansion: 

since during use of the trolley the temperature af the s1.1rrounding environment 

may vary greatly, any thermal expansian of the nylon part& would hinder rolling. 

Figure 9 presents a side view of ths base 56, of tha fork 57, and of the insert 58, 

separated from one another. In the drawing these parts are hatched in order to 
zo highlight their dimension& in greater detail~ The insert 58 bears the raised part 66 

with the angled surface 67 and a prajectian 76 with holes 79a; 79b. for- the scraws 

which extend through the raised part 66. The insert SB also has a through hole 80 

for insertion of the pin 81 of the brake, a& shown In Rgura 10. The fork 57 has a 

raised part 63 and an angled surface 64. A plurality of holes .74a, 74b are also 

2S arranged In the fork and axtend through the raised p2ut 63 to connect, in a way so 

that they can be dismantled, the insert to the forte by means of the screws sea. 
59b, which thread into the hates 79a, 79b· and 74a, 74b. The fork 57 ha& an 

intemal hole 75 far inserting the projection 76 Of the insert 58. Consequanttyt tna 

intemal dimensions of the hole 75 will be slightly greater· than the extemal 

10 dimensions of the projection 76, whilst tha raised part 66 wlU ba positioned on the 

raised part 63. The base 56 has an intemal hole 77 which accepts the raised part 
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63 of the ferk 57 and moreover receives both the projactian 76 and the raised part 

66 af the insert. 

With reference to figures 8 anct 9, ~e base 56 Is sat on the raised part 83 of the 

forlc 57. A numper of balls 70.ia aet wlthfn the channel defined by fie graova 68 

s and by tha inclined surface 84 of tha ratsad part. The projection 76 of the insert 58 

·is inserted in th• hale 75, so that the balls are withheld in the aaat 65 defined by 

tha graave 68, by the inclined surface 64, and by.the Inclined surface 67. The fork 

57 and the insert 58 are held together by the screws 59ai 59b. Inserted in the 

hales 74a. 79a and 74b, 79b; The balls 70 enable the base 56 ta rotate with 

10 respect ta the fork 58 and the insert 58; in that the base 56 is configured sa that 

there is a small apace 82 betWean the base 56 and tha fark and the insert. The 

base may be fixed on the bottom of the trolley of the present invention with screws 

inserted in the· hales 72a, 72b· and an the base of the.trolley. figures 9A, SP and 

ac praaant a tap plan view .of thedlfferant embodiments o1 th• base 58, i.e., 

1s smaN. medium and large, tespectlvaly. with ·reference to their dimensions referred 

to thit" on--centres between Iha hales :55•, which may ba raspectJvaly for each base 

approxtmataly· 41.2 mm and 54,0 mm: approximately 32.5 and 79.4 mm; and 

apprmdmataly 62.0 mm and 62.0 mm. The var&ion dHcrlbed made of aluminium 

with plastic balls does not raquire lubrtcatian. 

20 Figure 1 o presents a perspective view of Iha campQnents of the swivel plate 52 

together with the wheels and the brake, which make up the caster assembly 50 of 

the invention, hara shown detached frarn one another. As may be seen, all the 

parts may be aaslly disassembled with the use af simple tools, such as a screw­

driver, to enable rapi!llrs and replacement af parts. 

2s Figure 10 also shows the brake, which comprises a pJn 81, a spring 84 and a nut 

88. As may be seen tram the .figure. the pin i& inserted in the hale 80 which 

passes through the ·insert. When the projection 78 of the .. Insert 58 Is Inserted in 

the hale 75 of tha fork 57, tha pin ·a1 extends below the fark 57. A spring 84 

surrounds the pin 81 · at the top· of the entire a&&embly so as ta press the disk 86 of 

JD the brake against the wheals 54a, 54b when th• top of the pin 811s pressed. The 

wheels 54a, 54b are connectecl to the fork 57 with a nut 53 and a bolt 53a. 
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A caster assembly configured and built according ta the inventian made for 

trolleys far use an aerapl•nes m2'Y weigh approl(lmately 450 g as against the 750 

g of current caster assemblies, with_ a consequent, substantial r.tuction in weight 

(approximately 1200 g per trolley for the wheels alone). 

s It had previously bean considered dastrabla to use stamped, galvanized steal far 

the components of the swivel plate, with stae\ bait-bearings for the required 

durabHity. However, It has bean dl&covarad that these caster assambUes 

presented a fatigue point In which fractures developed. ln&tead, the caster 

assembly accarcllng to the present Invention, which uses machined aluminium,, 

JO and the remainder of the trolley, where alsa plastb; material is used as described 

abava, Is Hshtar; simpler, easier to assemble. stronger, more resistant, and 

corroslan-praof. In addition, it entails the usa of a smatter number of pans, which 

are assembled using only scraws, and hence are easy and fast to assemble. and 

disassemble. All the parts, in fad, may be disassembled. without any particular 

u equipment. Furthermore, the service life of the trolley and of the casters la 

decidedly increased by the use of tha materials selected. The fact that the parts 

can be.readlly dismantled makes the trolley easy to maintain and. If necessary •. ta 
rapair. because the uaar does nat need to replace entire components of which 

onfy one part is damaged. For example, In tha caster assembly described above it 

20 is pasaible ta replace the wheels, the fork, the insert. and the ball bearings 

indMdually. The fact that tha various pans can be dismantled also malces the 

construction and assembly of the trolley easter. In addition, parts made cf 

machined aluminium are mare durable~ in the first place. there is no danger of 

rusting, and lubricarats are not required. Furthermore, the caster assembly of the 

is present invention does not involve the usa of partlcular techniques far assembling 

the parts. Moreover, it is not necessary to lubricate the balls of the ball bearings, in 

that thay are made of pt-.stlc and are made to tum in a ball race made Df extruded 

and machined aluminium and defined by the fork, the Insert and the besa of the 

swivel plate. In the swivel plate af tha lnventlon, the profile af the ball race enables 

Jo an easier and cantinuatAs pivoting af the fork with respect 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 af c:leanne1s at the device, which is less Hkely to catlect dirt and debris, sa 

maintaining a greater freedom of rotation end preventing lubricant fram dirtying tns 
surfaces. 

Ottier advantages of the Invention are the fallowing: 

.s Rad"ctlon of approximatalY 30% or mare In th• weight af the trolley. with almast 
zero maintenance casts. 

Thanks to the type of machining of the partS made of aluminium (machining with 

numeric-control machines), tolerances are avoided, •nd preCisa pieces are 

obtained. Canaaquently, their assembly using screws (there are lia banded parts) 

10 . enables easy mounting and dismantffng of the lndlvfd..-al parts, and hence fast 

cleaning and fast maintenance and replacement of just· the parts wom aut or 

ctamaged; this can· be carrted aut, whare required, via ·immediate on--th•spat 

Intervention. Likewise, maintenance time& are reduced, and there Js also a 

reduction In 1he numbarof piacas to ba replaced. 

u There is nothing ta prevent the trolley accordipg to the present invention from 

being used on other .:means of transport, auch as trains, in particular high-speed 

trains., ships, ate. 
. . . 

What is illustrated in the fi9ures· is merely far providing examples~ and a parson 

skilled tn the branch may make variattans or madHlcatlons that do not depart tram 

20 the spirit and sphere of the invention. ft is understood that such Vl!lriatians and 

modifications are Included in the scops of the description and claims. 
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CLAIMS 

1. Trolley of the toad-and-drink tr.n&portlne type having a basically 

2 parallelepipadal structure with, at. tha vertices, three-way joints· ( 1) made of 

J aluminium, connected tagethar by maana af &trips (1') of a11.1minium &el on the 

4 edges of said paralletepipadal structure, the said strips being conneded to shaped 

s surfaces (2, 3, 5, 8, 7, 8) mad·e of a material selected among aluminium. KavlarGD, 

6 carbon fibre, or of a material presenting similar features, or Df combinations of the 

1 above materialS, the said ja1nts, strips and surfaces being maraovar flxectly 

a connected together with screws (11 ). 

2. Trolley according tc Claim 1, further having, on at feast one side surface, 11 doer 

2 (5), (6), which may be hinged with a hirtge (Sa) to the structure of the trolleyt or 

J else may be connected ta the trolley sa that it can slide on ball bearings. 

3. Trolley according ta Claims 1 and 2. comprising. for Its mavamant. a wheal 

:z assembly (50)t substantially made of aluminium, and at least one braking device 

l (100). 

1 4. Trolley accanftng to Claim 3, In which the caster assembly (SD) basically 

2 comprises an inaert (58), a base (66), and a fork (!57), the fork being mounted an 

1 one er more wheals (54a, 54b) and being connected ta the underside of the base 

4 (56), which. an top, houses the imsert (58); balls (70) of a baJI bearing being 

s housad in a seal (65) made between the Insert and the·· base, so that the insert 

6 (SB) and the fork (57), which are held together by screws (59a, 59b), may be free 

1 lo turn with respect ta the base (56), which ls fixed to the bottom of the trolley. 

t 5. Trolley according to the previous claims, in which the parts made of aluminium 

2 are obtained from elements mada of aluminium extruded and m•chlned using 

3 numerlc-contral ·machines. 

. i 6. Trolley according to Claim 6, in which the aluminium is an alloy identified as 

2 6082T6 or a material presenting similar features. 
l 7. Trolley according to Claims 1-5, in which the shaped surfaces made up of the 

i side panels (2), one rear panel, the top panel (7), the daars (5), (6) are made of 

J panels of the sandwich type with a honeycomb intamal structure, or panels 

4 presenting similar features in terms af lightness. resistance, impact strength, 
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s breaking strangUl, etc., Iha said panels havl'1g an internal layer made up af an 

6 epoxy-resin or glass-fib~ laminit~ and an e~emal layer consisting of an apoxy-

1 resin or Kevlar8 lamina. b&tw•n . t_he i.ntemal layer and the extem11I layer, an 

s aluminium mesh or a vesBtal·flbr& hansY"1ml;J structure.poasibJy being present. 

8. Trolley according to Clalm 7, in whiQh 1J1e, panels are characterized by an 
2 Impact strength determined with an .impact test by drapping a 5-kg staal ball from 

J a height of 1.50 m. 

l 9, Trolley according to Claims 1-5. in which the shaped surfaf:SS (3) consist of 

2 intemal panels provided with praJactlng ridg~s (3') for supporting possible trays 

1 and are made of aluminium and obtained by drawing. 

10. Trolley according ta any ana:af tne previous claims, in which the handle (4) is 

2 af the ergonomic type, coated. with nan-slip plastic material. 

·' 11. Trolley according to Claims 1-5, in which the shaped surface that constitutes 

2 the door (5), (6) is made· of milled aluminium. 
1 12. TraHey according to Caim 7 ar Ctalm 11, in which the door (5), (6) bears, on 

2 .. its outersuJface, patterns. decoration&, handle• (5'). (8') and friezes cs·). ce·). 
1 ·13. Tronay according ta Clalm 7 or Claims.11 and 12.in which the daar (5), (6) is 

2 made with plane or crowned panels having a· maJCimum thickness of 6-24 mm ar 

1 radlused w11h a filldius of curvature Of 20•. 

14. Trolley according to Claims 14 5, In: which the shaped surfaces represented by 

2 the tap panel (7) 1'1d the base (B) are made by co-axtfu&ion of aluminium and a 

l fibre material. such as Kevlar® or carbon fibre, or other material presenting similar 

4 features. 

15. Trolley according ta any one of t~e.pre~ious claims, having moreover one or 

2 mare of the fallowing elements: aluminium drawer. aluminium working surface, 

l tanks or cavities or praje~lng ridges. and/or railings. 
. . . . 

16. Caster as11ambly (50) far trolleys, as claimed in the fOresoing clilims, 

2 comprising a swivel plate (52) conneded to a fark (57), which is in tum connected 

J to at least one wheel (54a. 54b). and containing a plural1ty of bails (70) d a ball 

4 bearing. such as to ena~le.the fork (57) and the wheels (54a, 54b) cannacteri 

s thereto ta swivel with respect to the structure, the said assembly comprising: 
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' an insert (58) provided with a raised part (68) and a projection (76), in which at 

1 least ane part of the surface of the ratsad- part (66) defines •n angled surface (67); 

1 the fork (57) having a ralaad part (63) and a hale (75) located within said raised 

9 part, seid hale (75) being aiZed sa ·as to receive the projscting part (76} of the 

10 insert (58), and the raised part (63) tJeing shaped sa as to have an angled surface 

11 (64), sa that, when the tnsert (58) Is Inserted in the hale (75). tha raised part {66) 

12 Is positioned on 1he tap surface of tJ1e raised part {63) and the angled surface (67) 

u of the Insert (58) is a~ally aligned with the angled surface (64) at the ratsed part 

J4 (63); and 

ts a base (58) having an lntsmal hale (77) with a groove (68), tha said hale (77) 

16 being siZed so as to receive the insert (58) and the raised part (63) of the fol'J( 

17 (57), and the groove (88) being configured so that, when the Insert (58) is sat 

18 above the raised part {83) af the fark (57), the said groove (68) fonns. with the 

J9 angled surface& (67, 64), a race (85) for the balls (70) of the balJ bearing: 

:zo said Insert (58) being firmly fl:&ed to tha fork (57). and the plurality of ball& (70) 

2i enabling the tlaae (56) to tum with reapect to the insert (58) and fork (57), or vice 

22 vansa. 

17. Caster assembly according to Claim 16, l" which the surfaces (64. 67) and the 

2 groove (68) are shaped so as to make a seat or ball race (65) having a section 

3 such as not to hinder free rotation oftha balls.(70). 

18. Caster asseml>IY according ta C:laims 16 and 17. in which the balls (7D) are 

2 made of plastic material chosen from between Deldrin8 and Torian•. or a 

J material presenting similar features. 

19. Use of elements JMde of extruded and machined aluminium and elements 

2 made of plastic, such as KavlardD or carbon fibre, to make the trDltey acmrding to 

J any ane Of the previous claims. 


