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(54) Amusement machine with movable seat

(57) The machine comprises, applied to the mova-
ble seat (10), a crank mechanism (30) to be operated by
the muscular force of the child, and a control system for
the machine movements which is able to vary charac-
teristics of the seat movement in a manner correlated
with the speed with which the crank mechanism (30) is
operated by the child seated on the seat (10).
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Description

[0001] This invention relates to an amusement
machine comprising at least one movable seat having
typically a pleasing and captivating form (for example
having the form of a vehicle), carried by a movable
structure arranged to movingly transport a child (or a
user generally), and mover means for moving the mov-
able structure.
[0002] An object of the invention is to provide a
machine of the stated type, in which the user can inter-
act with the seat movement to derive amusement or
pleasure therefrom.
[0003] This and further objects are attained by the
invention as characterised in the claims.
[0004] The invention provides an amusement
machine having, applied to the seat, a crank mecha-
nism to be operated by the muscular force of the child,
and a control system for the machine movements which
is able to vary one or more characteristics of the seat
movement in a manner correlated with the speed with
which the crank mechanism is operated by the child
seated on the seat.
[0005] Specifically, said crank mechanism com-
prises a wheel or other rotary body rotated by the action
of the child on the crank mechanism, the control system
comprising means for measuring the rotational speed of
said wheel or rotary body, and a controlling microproc-
essor connected to said measurement means to vary,
via inverter means, characteristics of the seat move-
ment in a manner correlated with the speed with which
the crank mechanism is rotated.
[0006] The seat also comprises a pedalled crank
which operates said wheel, and is operated by the legs
of the child carried by the seat.
[0007] The invention is described in detail hereinaf-
ter with the aid of the accompanying figures, which illus-
trate a non-exclusive embodiment thereof.

Figure 1 is a general perspective view of the
machine of the invention.

Figure 2 is a vertical side elevation of Figure 1.

Figure 3 is a rear facing view of the rear part of the
machine of Figure 1.

Figure 4 is a sectional detail of the machine, regard-
ing the crank mechanism applied to the movable
seat.

Figure 5 is a general scheme of the machine control
system and of the system for operating the seat
raising means.

[0008] The machine comprises a movable seat, on
which the child sits via a seating portion 11, in such a
manner as to be movably transported with it. This seat

preferably has a form which is pleasurable and attrac-
tive for the child, for example the form of a vehicle driv-
ing seat.

[0009] The seat 10 is carried by a movable structure
20 able to movingly transport a child, and with which
mover means for moving the structure 20 are associ-
ated.
[0010] In the embodiment shown in the figures,
there is provided a fixed base 15 comprising an annu-
larly extending rail 16 which rests on the ground. The
rail 16 supports a movable base 21 provided with idle
wheels which roll along the rail 16. While rolling along
the rail 16, the movable base 21 is constrained to rotate
about a vertical axis A by means of a vertical pin 22
fixed to the centre of the base 21 and coupled to a bush
17 rigid with the fixed base 15.
[0011] The movable base 21 is connected to mover
means for rotating the base 21 about the axis A. In
detail, the movable base 21 carries a geared motor 23
which operates a sprocket 24 connected by a transmis-
sion chain 25 to a sprocket 26 of vertical axis fixed to the
bush 17.
[0012] The movable base 21 supports said movable
structure 20 via interposed raising means 40.
[0013] Said raising means 40 are substantially
identical to those used in fork lift trucks. Said means 40
comprise a pair of vertical rails 41 fixed to the movable
base 21 at their lower ends and fixed together by a hor-
izontal cross-member 41a. A vertical rectangular frame
42 is positioned between the two rails 41 and is verti-
cally slidable along these rails 41, to which it is slidingly
constrained by idle wheels 42a. The two vertical sides
43 of the frame 42 define two vertical rails, between
which there is positioned a carriage 44 slidable verti-
cally along these rails, to which it is slidingly constrained
by idle wheels 44a.
[0014] The means 40 also comprise a cylinder-pis-
ton unit 45 of vertical axis, having its cylinder fixed to the
cross-member 41a, its rod extending upwards and fixed
at its upper end to a cross-member 42b of the frame 42.
A transmission chain 46 is provided having one end
fixed to the fixed cross-member 41a and its other end
fixed to the movable carriage 44. The chain 46 passes
about an idle sprocket 47 pivoted to the upper cross-
member 42c of the movable frame 42.
[0015] By virtue of the described mechanism, every
movement of the rod of the cylinder-piston unit 45 pro-
duces a corresponding movement of the carriage 44 but
of double the length. Whereas the vertical rails 41 are
fixed to the frame 21, the movable structure 20 is fixed
to said carriage 44, and is hence raised in a vertical
direction by the action of the cylinder-piston unit 45.
[0016] The movable structure 20 carries the entire
movable seat 10, which in addition to the seating portion
11 comprises a crank mechanism 30 to be driven by the
muscular force of the child.
[0017] The crank mechanism 30 comprises a (dou-
ble) crank 31 with pedals 32, which is positioned in the
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front part of the seat 10 in front of the seating portion 11
and is operated by the legs of the child seated on the
seating portion 11. The crank mechanism also com-
prises a pulley wheel 38 (or a chain sprocket) applied to
the shaft of the crank 31, to rotate via a belt 33 (or a
chain) a second pulley wheel 34 (or a sprocket) keyed
onto a second shaft 35 carrying a flywheel (not shown in
the figures) on which there preferably acts a friction
brake.

[0018] The described crank mechanism 30 is
arranged to be driven by the muscular force of the child
positioned on the movable seat, who rotates the pulley
wheel 34 (or other rotary body).
[0019] The seat 10 can advantageously comprise a
housing (not shown in the figures) enclosing the seating
portion 11, the movable base 21 and the entire crank
mechanism, and having a form which imitates a vehicle
(or an animal, etc.) to increase the child enjoyment and
amusement. For example, in the embodiment shown in
the figures, the seat is suitable for enclosure within a
housing imitating a helicopter or a similar flying vehicle.
For this purpose, there are provided a simulated control
device imitating an aircraft control stick positioned in
front of the seating portion 11, and a rotating disc 14
and rotating propeller 13, these being positioned above
the seating portion 11, to imitate the rotary members of
a helicopter or the like. Advantageously, the propeller 13
and the disc 14 are rotated by a mechanical transmis-
sion operated by operating the crank mechanism 30. In
this respect, a pair of bevel gears are provided, of which
one, 36, is keyed onto the shaft 35 and engages the
other gear 37, which is keyed onto a transmission shaft
39 (see Figure 4) housed within a vertical column 18
which is rigidly fixed to the seating portion 11 and sup-
ports the disc 14, the propeller 13 and other transmis-
sion shafts and bevel gears (of known type and not
further described).
[0020] With the cylinder-piston unit 45 there is
associated an operating circuit 50 (shown schematically
in Figure 5) comprising a pump 51 driven by a relative
motor 52 and having its delivery feeding the active
chamber 45' of the cylinder-piston unit 45 via a line 53.
This chamber is the lower chamber of the cylinder-pis-
ton unit 45, its expansion causing the rod of the unit to
advance upwards.
[0021] In the line 53 there is provided a solenoid
valve 54 arranged to deviate that oil flow directed
towards the lower chamber 45' to the sump 55 via a dis-
charge line 54'. In the line 53 there is also a second
valve 56 which enables the oil to pass without throttling
when the flow is directed towards the lower chamber
45'. This valve throttles the oil flow during its return from
the lower chamber 45'.
[0022] According to the invention, the machine
comprises a system for controlling the machine move-
ments which inter alia enables one or more characteris-
tics of the seat movement to be varied, in a manner
correlated with the speed with which the crank mecha-

nism 30 is operated by the child seated on the seat 10.

[0023] This control system comprises firstly a con-
trolling microprocessor 61 arranged to control substan-
tially the entire machine operation. It also comprises
means connected to the microprocessor 61 to measure
the rotational speed of the wheel 34 (or of another
rotary body operated by the crank mechanism 30). Spe-
cifically, the wheel 34 comprises holes 34' distributed
angularly about the axis of rotation of the shaft 35, a
sensor device (encoder) being provided to sense the
presence of the holes 34' and feed a consequent signal
to the microprocessor 61.
[0024] The device 62 could instead be applied to
another rotary part provided it is rotated by the crank 31.
[0025] In particular, the control system is arranged
to act on the operating circuit 50 for the raising means
40, on the basis of the rotational speed of said wheel 34,
to vary characteristics of the raising movement. In a pre-
ferred but not exclusive application, the control system
is programmed to act on the operating circuit 50 in such
a manner as to raise the movable seat 10 if the rota-
tional speed of the wheel exceeds a predetermined
value, and to lower the movable seat if said speed is
less than a predetermined value, or vice versa.
[0026] In detail, when during operation the child
seated on the seat 10 operates the crank 31 with his
feet at a speed exceeding the predetermined speed, the
microprocessor 61 calculates this speed on the basis of
the signals received from the encoder 62, to act on the
valve 54 so that this closes the line 54' and opens the
line 53. The pressurized oil leaving the pump 51 is con-
sequently fed to the chamber of the cylinder-piston unit
to raise the seat 10 by the described raising means 40.
The circuit 50 also comprises an adjustable flow limiting
valve 57 which limits the flow rate to the chamber 45'. By
adjusting this valve it is hence possible to regulate the
speed with which the seat 10 is raised. When the seat
10 has reached its maximum height (corresponding to
the maximum emergence of the rod of the cylinder-pis-
ton unit 45), it halts in this position and the oil leaving the
pump 52 is fed directly to the sump by the same valve
57.
[0027] If instead the crank 31 is operated at a speed
lower than the predetermined speed, the microproces-
sor 61 acts on the valve 54 such that this closes the line
53 and opens the discharge line 54'. consequently the
oil leaving the pump 51 is fed to the sump 55 while the
seat 10 descends downwards because of its weight.
The fluid present in the chamber 45', being subjected to
the pressure caused by the weight of the seat 10 acting
on the rod of the cylinder-piston unit 45, is expelled from
the chamber 45' (and fed to the sump via the line 54').
This fluid outflow causes the rod of the cylinder-piston
unit 45 to descend (together with the seat 10), and is
controlled by the throttling produced by the valve 56, the
adjustment of which determines the speed with which
the seat 10 is lowered.
[0028] In the embodiment shown in the figures,
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besides rising and descending in a vertical or inclined
direction, the movable seat 10 can also be made to
rotate about the axis A, together with the movable base,
by the action of the geared motor 23. In this case, using
an inverter means 63, the microprocessor 61 is also
able to vary the rotational speed of the geared motor 23,
to consequently vary the speed with which the seat 10
is rotated about the axis A, this being dependent on the
speed with which the crank 31 is operated.

[0029] In addition the control system can also be
made to rotate the seat for a number of revolutions in
one direction then a number of revolutions in the oppo-
site direction.
[0030] Typically, but not exclusively, the machine
also comprises a coin box 64 connected to the micro-
processor 61, and into which the user inserts a coin (or
a suitable token) to initiate the ride, and possibly loud-
speaker means 65 to increase the enjoyment of the
user.
[0031] The microprocessor 61, the sensor device
62, the inverter means 63, the geared motor 23 and the
entire operating circuit 50 for the cylinder-piston unit 45
are all rotated by the movable base 21. Hence electrical
power is fed to the motor 52, to the motor 23 via the
inverter 63, and to the microprocessor via a sliding con-
tact unit 27 comprising a series of blades 28 which
move with the movable base 21 and slide along fixed
circular tracks 29 (see Figure 5).
[0032] A power cable 71, connected to the electric-
ity mains, is connected to the fixed tracks 29. A switch
72 operated by the coin box 64 is connected into the
cable 71 to close the contact only against payment of a
coin. From the contact unit 27 a cable 73 powers the
microprocessor 61, another cable 74 powers the
inverter 63 and a further cable 75 powers the motor 52.
[0033] In operation, the user firstly energizes the
machine by inserting a coin (or token) into the coin box
64. After the machine has been energized in this man-
ner, the motor 23 rotates the movable base 21 a few
turns in one direction and a few turns in the other, and
with it the seat 10. If the child seated on the seat 10
operates the crank 31 with a speed less than a prede-
termined value, the microprocessor 61, which meas-
ures this speed on the basis of the signals which it
receives from the sensor 62, maintains the rotational
speed of the movable base 21 low. The microprocessor
61 also acts on the valve 54 to close the line 53 and
open the discharge line 54'. This causes the seat 10 to
remain in its lowest position, or to descend into this
position.
[0034] If instead the rotational speed of the crank
31 exceeds the predetermined value, the microproces-
sor 61 varies the rotational speed of the base 21 by act-
ing on the motor 23 via the inverter 63. The
microprocessor 61 also acts on the valve 54 to cause
the pressurized oil from the pump 51 to feed the cham-
ber 45', consequently causing the seat 10 to rise by the
action of the described raising means 40.

[0035] Essentially, if the child pedals quickly, he
increases the rotational speed about the axis A of the
seat 10 on which he is seated and causes the seat 10 to
rise. In contrast, if he pedals slowly or not at all, the seat
10 returns to its lowest position and the rotational speed
decreases.

[0036] Numerous modifications can be made to the
invention particularly with regard to those movement
characteristics of the movable seat which change in
relation to the speed with which the crank mechanism is
operated by the child. For example, instead of the mov-
able seat being made to move in the vertical direction
(as heretofore described) it can be made to move in a
different direction eg. forwards and rearwards, including
horizontally. Alternatively, instead of being rotated about
a vertical axis A, the seat can be rotated about an
inclined or horizontal axis, and it can also be made to
oscillate in one direction and the other through angles of
less than 360°.
[0037] Numerous modifications of a practical and
applicational nature can be made to the invention, but
without leaving the scope of the inventive idea as here-
inafter claimed.

Claims

1. An amusement machine comprising at least one
movable seat (10) carried by a movable structure
(20) arranged to movingly transport a child, and
means for moving said structure (10), characterised
by comprising, applied to the movable seat (10), a
crank mechanism (30) to be operated by the mus-
cular force of the child, and a control system for the
machine movements which is able to vary charac-
teristics of the seat movement in a manner corre-
lated with the speed with which the crank
mechanism (30) is operated by the child seated on
the seat (10).

2. An amusement machine as claimed in claim 1,
characterised in that said crank mechanism (30)
comprises a wheel (14), or another rotary body,
which is rotated by the action of the child on the
crank mechanism (30), the control system compris-
ing means (62) for measuring the rotation of said
wheel (34) or rotary body. and a controlling micro-
processor (61) connected to the measurement
means (62) to vary characteristics of the movement
of the seat (10) in a manner correlated with the
speed with which the crank mechanism (30) is
rotated.

3. An amusement machine as claimed in claim 2,
characterised in that the movable seat (10) com-
prises a pedalled crank (31) which operates said
wheel (34), and is operated by the legs of the child
carried by the seat.
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4. An amusement machine as claimed in claim 2,
characterised in that said movable seat (10) is
raised by raising means (40), the control system
being arranged to act on the operating circuit (50) of
the raising means (40) on the basis of the rotational
speed of said wheel (34), to vary characteristics of
the raising movement.

5. An amusement machine as claimed in claim 4,
characterised in that the control system is arranged
to act on the operating circuit (50) of the raising
means (40) in such a manner as to raise the mova-
ble seat (10) if the rotational speed of said wheel
(34) exceeds a predetermined value, and to lower
said movable seat (10) if said speed is less than a
predetermined value, or vice versa.

6. An amusement machine as claimed in claim 5,
characterised in that the raising means (40) com-
prise a hydraulic cylinder-piston unit (45) having an
active chamber (45'), said operating circuit (50) of
the cylinder-piston unit (45) comprising a pump (51)
and a hydraulic circuit which feeds the lower cham-
ber (45') of the cylinder-piston unit and has a sole-
noid valve (54) operable by the control system to
deviate to teh sump that oil flow directed towards
the active chamber (45'), and a valve (56) which
enables the oil to pass to the lower chamber (45') of
the cylinder-piston unit without throttling, but throt-
tles the oil flow returning from the active chamber
(45').

7. An amusement machine as claimed in claim 4,
characterised in that said movable seat (10) is car-
ried by a base (21) rotating about an axis A and
connected to drive means (23) which rotate the
base (21) about the axis A, the control system
being arranged to vary the rotational speed of the
movable seat (10) about said axis A in a manner
correlated with the speed with which the crank
mechanism (30) is operated by the child seated on
the seat.
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