
HARD TOP CONVERTIBLE TOY VEHICLE This invention relates generally to toy
vehicles, and in particular to a toy automobile which simulates both the
appearance and performance of a hard top convertible. A convertible is the
term applied to an automobile whose top may be folded back, lowered or
removed to expose the car interior. A hard top convertible is an automobile
similar to a conventional convertible in that it also is lacking in
vertical posts between the side windows, but it differs therefrom in having
a rigid top of plastics or metal that in some models is fixed and in others
is either lowered into a rear deck or demountable. When playing with a toy
vehicle, what is most grati- fying to the player is a toy which not only
simulates the appearance of a full-scale vehicle, but also functions or
performs in a similar manner. Thus, a child who is given a toy dump truck
which looks like the real thing but is incapable of dumping a load, may
have little more than momentary interest in this toy. It is for this reason
that most toy dump trucks on the market  include a mechanism making it
possible to swing up the rear cradle to dump a load contained therein; a
toy of this type has far greater play appeal than a dump truck lacking this
capability.   



By the same token, hard top convertibles are highly popular with adults;
and children who play with miniature versions thereof are not satisfied
with a toy that merely looks like a convertible, for it must also perform
in a like fashion. In this regard, it is to be noted that in a modern
full-scale convertible, such as that described in the U.S. Patent
3,021,174, there is no need to raise or lower the top manually, for a
hydraulic mechanism is pro- vided for this purpose. In this arrangement,
the hard top is supported either in a raised position over the passenger
compartment or in a retracted position in back of this compartment, the
transfer being effected by a power cylinder. With a view to satisfying the
play requirements for a toy convertible, U.S. Patent 1,973,220 shows a toy
convert- ible with a hinged top. However, no mechanism is provided to
operate the top. Of greater interest is U.S. Patent 3,748,780 which
provides a toy vehicle propelled by a spring motor, with a pivoted rear
panel which, when open, exposes the driver. The mechanism for this purpose
includes a pair of rigid rack strips which are linked to the rear panel and
are driven by separate pinions coupled to the spring-wound motor. 



An elaborate mechanism is provided in this patent to    cause the wound
motor to turn the pinions and thereby advance the racks to swing open the
rear panel.  When the pinions reach the smooth, tooth-free ends of the
racks, they run freely thereon, and the motor is then caused by the
mechanism to engage the drive wheels to propel the vehicle. In view of the
foregoing, the present invention seeks to provide a toy which simulates
both the appearance and performace of a modern hard top convertible, which
operates efficiently and reliably, and which may be mass produced at
relatively low cost. More particularly, it seeks to provide a toy hard top
convertible which, when the player grasps the vehicle body and presses the
front down while pushing the vehicle on a running surface in the forward
direction, this action causes the top piece of the vehicle to swing open to
expose the cockpit. The top piece is caused to resume its normal closed
position when the vehicle body is pressed down and the vehicle is pushed in
the reverse direction. 



In accordance with the invention, therefore, there is provided a toy
vehicle which simulates both the appearance and performace  of a hard  top
convertible,  the vehicle comprising:    A   a chassis  supporting a set of
front  and rear wheels, the front wheels being mounted on an axle; B a body
supported above the chassis and including a fixed windshield and a top
piece swingable with respect to the windshield and which in its normally
closed position joins the windshield, and when swung open and fully raised
exposes a cockpit within the body; and C means operatively intercoupling
the top piece to the front wheel axle to cause the top piece to swing open
when the front of the body is grasped  by a player and pressed down and the
vehicle is pushed in the forward direction on a running surface to cause
the axle to turn, and to cause the top piece to swing closed only when the
front of the body is grasped by the player and pressed down and the vehicle
is pushed in the reverse direction on a running surface to cause the axle
to turn, the top piece being decoupled from the axle when downward pressure
is released from the body. 



Preferably the vehicle includes a slip clutch to prevent damage to the
mechanism for raising and lowering the top piece should the player fail to
release the vehicle and continue to press it on the ground after the top
piece has assumed its final raised or lowered position. The top piece which
normally covers the cockpit of the    car is preferably formed by top and
side walls both joined to a rear panel. The rear panel may then be linked
by a pair of flexible racks to a mechanism operatively coupled to the front
wheel axle and adapted to swing open the top piece to expose the cockpit.
In operation, when the convertible body is grasped by the player and the
front is pressed down and pushed forward on a running surface, the top
piece is caused to swing open. And when this same action is carried out by
the player but with the vehicle moving in the reverse direction, the top
piece is caused to resume its normal closed position. For a better
understanding of the invention, reference is made by way of example only to
the following detailed description to be read in conjunction with the
accompanying drawings, wherein: 



Fig. 1 is a side elevational view of a toy convertible in accordance with
the invention, the top piece being in its closed state; Fig. 2 shows the
same convertible in side view with the top piece swung open; Fig. 3 is a
plan view of the convertible with the top piece swung open; Fig. 4 is a
plan view of the convertible with the body    removed  from  the  chassis
to  expose  the  mechanism  for operating the top piece; Fig. 5 is a
longitudinal section taken through the convertible; Fig. 6 is a transverse
section taken through the convertible in the plane of the front wheels; and
Fig. 7 is a separate perspective view of the unitary top piece and its
associated flexible racks. Referring now to Figs.  1, 2 and 3, there is
illus- trated in these figures a hard top convertible toy vehicle in
accordance with the invention, the vehicle including a chassis 10 which
supports a set of front wheels 11 and a set of rear wheels 12. Mounted on
chassis 10 is an automobile body that 



includes a motor-cowl 13, a rear trunk 14, a windshield 15 and a unitary
top piece generally designated by numeral 16. As shown separately in Fig.
7, the top piece is composed of a top 17, a rear panel 18 which represents
the rear window of the car, and apertured side walls 19 and 20 that
simulate side windows, these side walls being integral with the top and the
rear panel. Top piece  16,  in its normal position in which the front edge
of top 17 abuts the upper edge of windshield 15, covers a cockpit 21 for
the driver and a passagener. It is to be understood that while the drawing
shows a two-door    -7- car, in practice, the invention can be realized in
a four door car or in any other hard top convertible config- uration. As
shown in Fig. 7, the upper edges of the doors of the car body are bridged
by a yoke 22.   This yoke  is contoured to define a U-shaped socket 23
within whose side slots 23A and 23B are accommodated the side walls 19 and
20 of the top piece, and within whose rear slot 23C is accom- modated the
rear panel 18 of the top piece. When the top piece is swung open by the
mechanism, 



described below, the top thereof, as shown in Fig. 2, is almost erect to
expose the cockpit 21 in the manner of a real convertible. In practice, the
chassis, the body and the top piece may be molded of high strength
synthetic plastics material, such as PVC or polyethylene. As shown in Fig.
7, the lower edge of the rear panel 18 of the top piece is provided with an
extension tongue 24 having a transverse bore therein to accommodate a metal
pin 25 whose ends project on either side of the tongue. Attached to the pin
ends is a pair of spaced parallel flexible strips 26 and 27 which are in a
toothed rack formation.   These strips are fabricated of high-strength,
synthetic plastics material, such as polpropylene. These rack strips pass
under a rack pinion 28 which bridges  the  two  straps  and  is  supported
for rotation    -8- between a pair of parallel side plates 29 and 30
vertically mounted on the chassis. A cross bar which joins the side plates
29 and 30 under rack pinion 28 forms a nip for the rack strips to cause the
pinion to engage the teeth of the racks. When, therefore, rack pinion 28 is
caused to rotate in 



the clockwise direction, this rotation forces the rack strips 26 and 27 to
advance toward the front of the car and thereby pull and swing open the top
piece, the corners of the side walls 19 and 20 riding on the arcuate guards
32 which overlie the rear wheels 12.  When rack pinion 28 is caused to turn
in the counterclockwise direction, this causes the rack strips to move
toward the rear of the car to close the top piece. Mounted for rotation on
the chassis between the rack strips 26 and 27, as shown in Fig. 4, is a
pair of inter- meshing spur gears 32 and 33, spur gear 32 engaging rack
pinion 28. Freely mounted on axle 34 of the front wheel set 11 is a drive
pinion 35, the drive pinion being pressed against a clutch plate 36 on the
axle by a helical spring 37 surrounding the axle. A pair of flat springs 38
and 39 engages the opposite ends of front wheel axle 34 to provide a
downward bias which acts to normally disengage the drive pinion 35 from
spur gear 33. When, however, the body of the vehicle is grasped by a    -9-
player and pressed down on a running surface to overcome the downward bias,
the drive pinion 35 is then brought into 



meshing engagement with spur gear 33; and when the player holding the car
pushes it forward, the resultant rotation of front wheel axle 34 causes the
drive pinion to turn, this rotation being transmitted by the spur gears 33
and 32 to rack pinion 28 which then proceeds to advance racks 26 and 27 in
the forward direction, thereby raising the top piece 16. When the top piece
is fully raised, the player releases  the  vehicle  which  then  moves  in
the  forward direction for a distance depending on how hard the car is
pushed by the player.   If, however,  the player fails to release the toy
vehicle when the top piece is fully raised, at this point the racks cannot
move and thereby prevent further turning of the spur gears and the drive
pinion coupled  thereto.   The resultant  drag causes  the clutch plate 36
to disengage from the drive pinion, thereby preventing damage to the
mechanism. To close the top piece, the same action is repeated but with the
car moving in the reverse direction; that is, the player again presses down
on the front of the car body to cause the drive pinion to engage the spur
gear, but this time the car is pushed in the reverse direction causing the
racks to advance toward the rear and to bring the top piece   



-10- down to cover the cockpit. Should the player continue to press down
the car after the top piece is in place, the clutch  plate  will  disengage
from  the  drive  pinion  to prevent damage to the mechanism.    CLAIMS 1.
A toy vehicle which simulates both the appearance and performace of a hard
top convertible, the vehicle comprising: A   a chassis  supporting  a set
of front and rear wheels, the front wheels being mounted on an axle; B a
body supported above the chassis and including a fixed windshield and a top
piece swingable with respect to the windshield and which in its normally
closed position joins the windshield, and when swung open and fully raised
exposes a cockpit within the body; and C  means operatively intercoupling
the top piece to the front wheel axle to cause the top piece to swing open
when the front of the. body is grasped by a player and pressed down and the
vehicle is pushed in the forward direction on a running surface to cause
the axle to turn, 



and to cause the top piece to swing closed only when the front of the body
is grasped by the player and pressed down and the vehicle is pushed in the
reverse direction on a running surface to cause the axle to turn, the top
piece being decoupled from the axle when downward pressure is released from
the body.    - 12 - 2.  A toy vehicle according to claim 1, wherein the
intercoupling means includes a drive pinion mounted on the front wheel axle
and rotatable therewith, a first gear which when engaged by the drive
pinion operates a rack mechanism coupled to the top piece, and a spring
engaging the axle normally to maintain the drive pinion out of engagement
with the gear, engagement being effected when the body is pressed down. 3.
A toy vehicle according to claim 1 or claim 2, wherein the top piece is
constituted by a top, a rear panel representing the rear window of the
vehicle and a pair of side walls simulating side windows and integrated
with the top and rear panel. 4. A toy vehicle according to claim 3, wherein
the rack mechanism is constituted by a pair of parallel spaced 



flexible rack strips secured at their one end to opposite sides of the rear
panel of the top piece, and a rack pinion engaging the rack strips to cause
them to advance con- currently, in a direction determined by the direction
of rotation, of the pinion, the rack pinion being rotated by a second gear
coupled to the first gear. 5.  A toy vehicle according to claim 4, wherein
the    - 13 - rack strips are molded of synthetic plastics material. 6.   A
toy vehicle according to claim 4 or claim 5, further including a clutch
plate on the fron wheel axle which cooperates with the drive pinion to
disengage the drive pinion from the axle when further movement of the rack
strips is arrested. 7.   A toy vehicle according to claim  1 and sub-
stantially as described herein with reference to the accompanying drawings.


