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FOUR-WHEELED PEDAL CYCLE FOR USE ON A ROAD OR ON RAILS

Field of application

The present invention relates to pedal operated vehicles and in particular to

four-wheeled pedal cycles having coachwork of different designs, and

adaptable for use on rails.

Present state of the art

The four-wheeled pedal cycles are light-vehicles often used for purposes of

amusement and recreation, an example of which might be the rickshaw type

of vehicle rented by holiday-makers at the seaside. A large number of

models and options are available, some of whieh are listed here. WeIl-

known; for example are those with a single set of pedals or with more than

one set placed separately; steering may be done by a steering wheel or a

handlebar; there are usually two independent, but coordinated, sets of

steering means and brakes; there may be one or two gears; seats may be

high up like a saddle or low down like a car seat; pedals may be aligned

with the driving wheels or inside them. In the most expensive models,

pedalling is assisted by an electric motor run off a battery.

Most countries have regulations covering the use of pedal vehicles on roads.

In Italy, paragraph 50 of the new Highway Code which includes light

vehicles, classified as "velocipedes", ' states: "vehicles with two or more

wheels propelled solely by muscular action, usingpedals or similar devices,

worked by the person on the vehicle; .... (coπt). The velocipedes must not



exceed 3.00 m in width and. 2.20 m in height". Structural and functional

features of velocipedes, and the devices and materials with which they must

be equipped, are set forth in paragraph 68 of the Highway Code. No

registration and driving licence are needed, except of course that the persons

who hire them out must possess a commercial licence.

Purpose of the invention

In spite of there already being such a wide variety of pedal vehicles

available, there still appears to be room for novel forms of this means of

transport. The purpose of the present invention is in fact to extend the ways

of using pedal vehicles still further, for example making them so that they

can be used on rails as well as on a road without altering their constructional

characteristics. A further purpose of the invention is to provide them with

different types of bodywork, again without altering their structure. The light

vehicles of this kind at present known do not appear to possess the two

characteristics now offered, namely that of being able to run on road or on

rails, and that of being able to change their outward form as, present models

having been created from the outset for a certain purpose, their bodywork is

designed for that purpose only.

Summary of the invention

Subject of the present invention is therefore a pedal vehicle as described in

claim 1. Further advantageous characterisfics are described ϊfi ϊ lie

dependent claims.

The pedal vehicle subject of the present invention essentially comprises:

- at least one pair of driving wheels forming the rear axle and a pair of

steering wheels constituting the fofecarriage, both pairs of wheels being

fitted with tyres;

- interchangeable bodywork made to the preferred design;

- a frame joining the forecarriage, rear axle and bodywork;

- steering means fitted with a steering lock to be mounted for driving the

vehicle on rails, and removable for using it on an asphalted road;

- means for articulating the forecarriage to the rest of the frame;



- at least four retractile rollers, one for each wheel of the forecarriage and

of the rear axle; said rollers rotate perpendicular to the rails, keeping

their revolving surface in contact with the rail's inner edge to ensure

that, during movement, the wheel is held close against the rail, or else

can be moved to a position where they do not inte

when the vehicle is driven or

With the characteristics as described above, the pedal vehicle subject of the

present invention can advantageously be driven on a road or along rails and

obviously, therefore, on both if travelling conditions require it. The steering

lock serves to prevent the rider from accidentally turning the handlebar

when this might derail the vehicle. The four wheels are independent and

have separate dampers for absorbing shocks when riding over a rough

surface, to ensure adherence to the ground even if there are holes. The

vehicle can be constructed to seat two or more people with a small seat for a

child if needed, and with plenty of room for baggage. A canopy can be

unrolled for protection against rain or from the sun. There are usually two

independent sets of pedals with transmission gears and brakes. Pedalling

takes place inside the line of the wheels to facilitate changing the bodywork

and for greater stability while the vehicle is moving. The four-wheeled

cycle can be pedalled in the normal way on road, and on rails, like an

ordinary bicycle, and can be ridden by one person only, sitting either on the

right or left as preferred, without any special effort being needed. Two

models can be supplied, one with free wheel pedalling and with brake pads

on the rim, this model being driven by the handle bar through sheathed

cables, and a second model in which pedalling is continuous and which has

counterpedal brakes. The light-weight bodywork (aluminium or fibreglass-

reinforced plastic) can be made to several designs according to prefere

to the use required of the vehicle, such as a locomotive, an automobile, a

rickshaw, a gig, a small truck, etc. The rectangular tube frame extends back

to the rear axle arid projects outward beyond the articulated forecarriage in

order to provide support for the bodywork, whatever design may be



An advantage of this pedal vehicle is that most of it can be assembled using

parts of an ordinary bicycle. The frame is tubular, the transmission consists

of a crown wheel and pedals, a chain and speed gear. Steering is done by

the handlebar but this, contrary to that of an ordinary bicycle, does not fit

into the fork but is connected to a steering mechanism

stub axles like an ordinary car.

means of misaligned shafts joined together by universal joints. Two bicycle

forks that support the hubs of the front wheels are joined by an articulation

to the two ends of a bar so that the forecarriage articulates when the vehicle

is moving round a bend with the steering locked. The shafts of the two

driving wheels are supported by double-row ball bearings specially made

for the vehicle so that they shall be of a lighter kind than those on the

market (it should be noted that most of the weight is carried by these

bearings). Each of the four wheels is made by welding the rim of a bicycle

wheel with its spokes and tyre to the rim of another bicycle wheel without

spokes but with the tyre. By doing this the vehicle rests on a broader

surface but without making the wheel too heavy, thus ensuring greater

stability, better braking but also overall reliability as if one tyre is punctured

the other one still functions. The double-tyred wheel makes up for the

difference in distance between the two rails that is created between a bend

and a straight stretch (cm 95 ϋfi a bend- and era 98 on a straight- stretch). The

vehicle functions better if the diameter of the back axle wheels is greater

than that of the forecarriage wheels.

Being so versatile, the pedal vehicle subject of the invention can be used for

tourist purposes increasing the attractions of play -parks and beaches, or be

ridden in disused railway areas where a permit to use the vehicle can be

obtained. It could also become extremely useful in towns, during v

kinds of events or at weddings, even replacing private cars when traffic has

to be stopped as a measure for reducing atmospheric pollution, or even

linking several such vehicles together for transporting a greater number of

people. Finally, the four-wheeled cycle can be made in smaller size;



children of different ages, in such cases without its being adaptable for use

on rails for reasons of size.

Short description of the figures

Further purposes and advantages of the present invention will be made clear

from the following detailed description of an example

from the attached drawings giv<

reasons, in which:

Fig. 1 shows a rough perspective view of the vehicle subject of the

invention driven by pedals over an asphalted road, in one of the possible

executions of the bodywork;

Fig. 2 shows the pedal-driven vehicle in Fig. 1, moving along rails.

Figs. 3 to 6 show views, in scale 1:10, of the frame and simplified

mechanical parts of the vehicle subject of the invention, in the following

order: side view, plan view, front view, back view.

Detailed description of some preferred ways of realizing the invention

In the following description, corresponding parts shown in the figures will

be indicated by the same symbols. With reference to Figure 1, a pedal-

driven four-wheeled cycle 1 is shown encased in bodywork designed to

imitate a locomotive, complete with roll-out canopy 2 and luggage

compartment 3 . Partly visible, on looking inside the cabin, are two

propulskm and guiding unit s like Two bicycles placed side by side, with

handlebar 4, steering column 5, saddle 6, crown wheel 7 for the pedals,

chain 8, speed change 9 and transmission shaft 10 joined to one wheel 11 of

the rear axle and to two driving wheels. Mechanical parts and bodywork are

supported by a tubular frame 12 of varying design. At the front there is a

wheel 13 pivoting in a fork 14, both forming part of a forecarriage

articulated to the frame 12. The wheels are similar to those of an or

bicycle. The. vehicle 1 is pedal-driven on asphalted roads or dirt tracks, and

the handlebar 4 operates the steering mechanism (seen in greater detail in

the following figures).

Figure 2 differs from Figure 1 due to the presence of two rails 2 1

forming a rail track along which the vehicle 1 moves held in place



rollers (of which only three are visible) 23, 24 and 25. The rollers are

placed close to the point of contact between wheel and rails, contact being

maintained with the inner shoulder of the respective wheels 2 1 and 22. It

will be seen that the rollers rise above the rails just sufficiently to hold the

tyres firmly against them. The rollers are hinged and

respective axes of rotation perpe

and to the axes of rotation of the wheels of both the forecarriage and the

rear axle. The rollers are placed in position by means of supporting arms

anchored to the frame 12 more clearly shown in the next figures. With

reference to Figure 3, it will be seen that the tubular frame 12 is formed of

contiguous lengths strongly welded together. The frame comprises a

triangular supporting section including the following parts: two oblique

lengths 30, 3 1 meeting at their highest point in the front hub M l of the pedal

crown wheel, a thin reinforcing base 32 and two horizontal lengths of tube

33 and 34 that extend right and left of the base 32 to sustain the forecarriage

and rear axle respectively. The shaft M2 of one of the rear wheels subtends

at the point of conjunction between 3 1 and 34. From point M l a vertical

tube 35 rises to support the saddle. Another vertical tube 36 to support the

handlebar rises at a suitable distance from Ml, calculated on the oblique

tube 30. The vertical tube 36 is joined at the top M l by an oblique tube 38

and, at the point of conjunction between the tube 30 and horizontal length

33, by means of an oblique tube 37. The vertical tube 35 is joined to the

oblique tube 31 by an oblique tube 39. A curved reinforcement 40 is joined

to the two ends of the length 33 to prevent bending. The vertical tube 36 is

welded to a tube sleeve 4 1 inside which turns the steering column 42 of the

handlebar 43. The end of the steering column 42 is joined to a universal

mechanism to transmit the turning motion of handle bar 43 to the s - ~~ —

mechanism 49. Said mechanism comprises, in the following order: a uisi

universal joint 44, a rod 45, a second universal joint 46, a shorter rod 47

and a third universal joint 48. On the rear length 34 a sleeve 50 is mounted

and in which a short arm 5 1 can slide to place a retractile rolle

position against one of the rails (not visible in this view).



Referring to Figure 4, it will be noted that, seen flat, the frame is rectangular

in shape except for the extension 33 joined to the rest of the frame by a U-

shaped reinforcing tube 55 from which another two obliquely reinforcing

tubes, 56 and 57, lead off to join the oblique tubes 30. The symmetry of the

frame in relation to the centre line is clearly seen. At

the frame are two independent p

Ml to support the respective crown wheels 58 and 59 and step-up gears.

Two chains (not shown) connect the crown wheels 58 and 59 with their

respective sprockets in the gears 60 and 6 1 mounted on the shafts M4 and

M2 of the rear axle wheels 62 and 63. The front end 34 of the frame carries

two pairs of bearings to support rotation of the shafts M4 and M2, the

bearings also housing the respective brakes 64 and 66 that can be of the disk

or drum kind. A first pair of bearings comprise those marked 65 and 65a

and a second pair those marked 67 and 67a. At the forecarriage end the

frame includes a bar 68 parallel with the axis of the front wheels 69 and 70.

The tubular bar 68 is welded in the centre of the extension 33 of the frame

with which it forms a right angle. Visible on the forecarriage is the steering

mechanism that comprises a steering rod 71 at whose ends are fixed two

short perpendicular bars 72 and 73 terminating at two supports 74 and 75

for the two shafts 76 and 77 of the front wheels 69 and 70. At the centre of

the steering rod 71 is a raϋ and gear system 7 worked by the steering

mechanism with the universal joints shown in the previous figure. At one

end of the rod 7 1 is an adjusting screw 79 whose length is the same as that

of the rod for setting the steering movement. All the wheels are similar to

those of an ordinary bicycle in that they have a hub, spokes and tyres and

are made as explained above in the introduction. Front wheel radius is 20

cm and back wheel radius is 26 cm. On looking at Figure -

immediately clear how this particular form. of frame simplifies changes ui

bodywork without interfering with the mechanical part. The frame in fact

carries several points for attaching the body both at the front end 33 and at

the back 34 as well as along the sides.



Figure 5 shows more details of the forecarriage and shows all the parts

referred to when describing Figure 4, numbers of these parts being the same

in both figures with the addition of nine others. One part to note in

particular is a short arm for the steering lock 80, the length of which is

adjustable, one end being fixed to the frame so that it

other end is beak-shaped and fits

from moving. At the top of the figure is the bar 8 1 on the forecarriage; the

bar is adjustable in length, and is joined to two forks 82 and 83 that support

the hubs of the front wheels 69 and 70 and also the bearings. At the point

where they join the bar 81, the forks 82 and 83 have pins P l and P2 that

rotate freely in their seats in the bar 81. A bar 84 is welded to the centre of

the tubular extension 33 of the frame to support the articulated forecarriage.

The two ends of the bar 84 are rigidly joined to two lower bushings 74' 75'

into which are two pins fixed to the steering supports 74 and 75 and

rotating freely inside the bushings. The frame bar 84 includes two supports

for two short arms 85 and 86 of respectively two retractile rollers 87 and

88. In the figure the rollers 87 and 88 are shown in contact with the inner

shoulder of two rails 89a and 89b respectively. During movement, when

the steering rod 7 1 is released and the rollers 87 and 88 are in their idle

position, rotation of the short arms 72 and 73 (Figure 4) and of their

respective supports 74 and 75, causes the shafts 76 and 77 to rotate around

their vertical axes and, with them, the front wheels. But when the rod 7 1 is

locked and rollers 87 and 88 (together with the other two on the rear axle)

are in contact with the rails 89a and 89b, curvature of these two latter create

a moment that causes rigid rotation of the forks 82 and 83 and, with them,

the forecarriage around the pins P l and P2, disarticulating the forecarriage

from the rest of the frame.

Figure 5a illustrates another embodiment of the forecarriage introduceu ior

aesthetic reasons where necessary. Compared with what is shown in Figure

5, the forecarriage in Figure 5a has no forks 82 and 83, bar 8 1 or pins P l

and P2; to make up for this the shafts 76 and 77 have been reinforce



Figure 6a shows the rear axle in greater detail, all the parts described in

Figure 4 being marked with the same numbers, and nine more being added.

To note in particular are two tubular parts 90 and 9 1 within which two short

arms 92 and 93 slide to support two more retractile rollers 94 and 95. The

figure shows the rollers 94 and 95 in contact with the

two rails 89a and 89b respective]

rear axle remain on the rails. To describe it more clearly, the axis of

rotation of each roller 94, 95 is perpendicular to the rail, and the revolving

surface is in contact with the shoulder of the rail but is slightly higher to

allow it to engage with the rim of the wheel. By causing the short arms 92

and 93 to slide into their respective- tubular seats 90 and 9 1 and locking

them in place with two screws, the rollers are fixed in their idle position.

Figure 6b differs from Figure 6a solely because the rollers 94 and 95 are

shown in their retracted position when the wheels are on a road.

In accordance with the description given, technicians skilled in the art can

make a number of changes without thereby departing from the invention's

field of protection, the present invention therefore comprising all

embodiments covered by the following claims.



CLAIMS

1. Pedal vehicle (1) comprising:

- at least one pair of driving wheels (62, 63) constituting the rear axle and

one pair of steering wheels (69, 70) constituting the forecarriage;

- steering means (43, 49) controlled by the rider;

- a tubular frame (30, 31, 33, 34) to join the rear axle to the forecarriage

and to the bodywork;

characterized by the fact that it also includes:

- means to lock the steering (80) to be fitted when using the vehicle on

rails and removable when using it on an asphalted road;

- means for articulating said forecarriage (74', 76, 75', 77; 81, 82, 83, Pl,

P2) in relation to the rest of the frame;

- at least four retractile rollers (87, 88; 94, 95), one for each wheel of the

forecarriage and of the rear axle, to be placed each with its axis of

rotation perpendicular to the rails (89a, 89b) and with its revolving

surface in contact with the rim of the rails, so keeping the wheels in

position when the vehicle is used on rails, but moveable to a position in

which they are released from the rails in order to use the vehicle on an

asphalted road.

2. Pedal vehicle as in claim 1, characterized by the fact that said revolving

surface extends above the edge fthe rail to engage with the flrn of each

respective wheel.

3 . Pedal vehicle as in any one of the preceding claims, characterized by the

fact that said wheels (62, 63, 69, 70) comprise a bicycle wheel complete

with tyre, the rim of w hich is welded to the rim of another bicycle wheel

without spokes and hub but retaining its tyre.

4 . Pedal vehicle as in any one of the preceding claims, characterized by the

fact that said means of articulation for the forecarriage comprise two

bicycle forks (82, 83) to support the wheel hubs, said forks terminating

with a pin (Pl, P2) articulated to one respective end of a bar (81) of

adjustable length.



5 . Pedal vehicle as in any one of the preceding claims, characterized by the

fact that said means for locking the steering comprise a short arm (80) of

adjustable length, one end of which is fixed to the frame in such a way

that it can rotate, the other end being beak-shaped to engage a seat fixed

to the steering rod and to hold it firm.

6. Pedal vehicle as in any one of the preceding claims, characterized by the

fact that said rear axle includes two pairs of bearings (65, 65a; 67, 67a),

each pair supporting its respective wheel shaft (M4, M2).

7 . Pedal vehicle as in any one of the preceding claims, characterized by the

fact that it includes a positioning arm (85, 86, 92, 93) for each of said

retractile rollers (87, 88, 94, 95).

8 . Pedal vehicle as in any one of the preceding claims, characterized by the

fact that the pedals work a crown wheel (58, 59) placed inside the ideal

line joining a rear wheel (62, 63) to a front wheel (69, 70).

9 . Pedal vehicle as in any one of the preceding claims, characterized by the

fact that said frame comprises an extension (33) that projects beyond

the forecarriage to facilitate installation of the bodywork.

10. Pedal vehicle as in claim 9, characterized by the fact that said bodywork

can be replaced by another of different design.
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