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ABSTRACT OF THE DISCLOSURE

A movable toy has a body provided with pairs of
front and rear wheels which are idlers and a source of
driving power including an electric motor. An auxiliary
driving wheel attachment including a driving shaft con-
nected to an axle carrying a pair of driving wheels is de-
tachably connected to the body and the source of driv-
ing power by its driving shaft.
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This invention relates in general to movable toys, and
in particular to a movable toy with idler wheels which
is provided with additional auxiliary driving wheel means
adapted for being freely attached to and detached from a
toy body.

In one type of movable toys known to the art of toy
manufacture, a movable toy has pairs of front and rear
wheels which are idle wheels, and a body driven by
auxiliary driving wheel means. In another type of such
toys, auxiliary driving wheel means is actuated, when
the moving toy body is brought into collision with an
obstacle and stopped in its forward movement, to auto-
matically control the direction of travel of the toy body
whereby the toy can continue its forward movement by
avoiding the obstacle. Such auxiliary driving wheel means
cannot be separated from the toy body once the former
is connected to the latter. This arrangement has a dis-
advantage in that when it is desired to manually move
the toy by means of the front and rear idle wheels with-
out using the auxiliary driving wheel means, the auxiliary
driving wheel means interferes with the manual opera-
tion, so that it is not possible to move the toy by means
of the front and rear wheels.

The present invention obviates the aforementioned dis-
advantage of movable toys of the prior art provided with
additional auxiliary wheel means by providing a movable
toy which can be used for different kinds of operations
without difficulty. The movable toy according to this in-
vention is provided with auxiliary driving wheel means in-
cluding a pair of driving wheels which is detachable, in
addition to pairs of conventional front and rear wheels.
When it is desired to have the toy move under its own
power, the auxiliary driving wheel means is connected
to a driving mechanism mounted on the toy body so that
the toy can move under its own power by means of the
auxiliary driving wheel means, When the toy strikes
against an obstacle and is stopped in its forward move-
ment, the auxiliary driving wheel means driving the toy
body can be pivoted horizontally to automatically change
the direction of travel of the toy so that the toy can
continue its forward movement. When it is desired to
manually move the toy on its front and rear wheels, the
auxiliary driving wheel means can be detached from the
toy body so that the toy can be moved freely by hand
without any interference. The characterizing feature of
this invention is that in switching from one kind of op-
eration to another kind of operation as described above,
no tools are required for connecting the auxiliary driving
wheel means to the toy body or disconnecting the former
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from the latter, so that switching can be effected readily
and quickly., Furthermore, the auxiliary driving wheel
means is maintained in a stable condition once connected
to the toy body, permitting the toy to move smoothly.

The invention provides a toy whose body has a plu-
rality of wheels mounted on the underside thereof. The
wheels jointly define a surface tangential to each wheel,
and normally roll on such a surface. The source of driv-
ing power for the toy includes a motor mounted on the
body, a first coupling member accessible from the under-
side of the body and mounted on the same for rotation
about an axis transverse to the afore-mentioned surface
and a first motion transmitting train which drivingly
connects the motor to the coupling member.

The toy has a driving attachment on whose frame a
driving wheel is rotatably mounted. A second coupling
member is mounted on the frame for rotation about an
axis transverse to the axis of rotation of the driving
wheel, and the attachment includes a second motion trans-
mitting train which drivingly connects the second coupling
member to the driving wheel. -

One of the coupling members is formed with a recess
to constitute a chuck, and the other coupling member is
shaped for partial, releasable, conforming engagement
with the chuck. When the last-mentioned coupling mem-
ber is engaged with the chuck, the axes of rotation of
the coupling members substantially coincide, and the
driving wheel of the driving attachment projects from
the underside of the toy body beyond the afore-mentioned
surface.

One embodiment of the invention will now be ex-
plained with reference to the accompanying drawings in
which:

FIG. 1 is a side view of a toy automobile incorporat-
ing the present invention;

FIGS. 2 and 3 are views in section taken along the
line A—A of FIG. 1, FIG. 2 showing the toy body and
auxiliary driving wheel attachment separated from each
other and FIG. 3 showing the body and auxiliary driving
wheel attachment connected to each other;

FIG. 4 is a perspective view of the auxiliary driving
wheel attachment; and

FIG. 5 is a horizontal sectional view of the coupling
connecting the body to the attachment in the device of
FIG. 3.

In the drawings, a toy automobile body generally
designated 1 is provided with a pair of front wheels 2
and a pair of rear wheels 3. Disposed intermediate said
pairs of front and rear wheels is a drive mechanism in-
cluding an electric motor M which is mounted on a
chassis plate 4. The driving mechanism comprises a
gear 5 on the output shaft of the motor M, a gear 6
in meshing engagement with said gear 5, a pinion 7
mounted on a common countershaft with said gear 6,
a gear 8 in meshing engagement with said pinion 7,
and a rotary shaft 9 carrying said gear 8. Said rotary
shaft 9 is fixedly fastened in a tubular shaft 11 formed
with slits 10 at its lower end portion so that said lower
end portion of the tubular shaft 11 can serve as a
chuck. The end portion of the tubular shaft which forms
a chuck is disposed adjacent the underside of the chassis
plate 4, and a driving shaft of auxiliary driving wheel
attachment subsequently to be described can be freely
inserted in and withdrawn from said chuck. A frame 12
for enclosing the driving mechanism is secured .to the
chassis plate 4 on its upper surface. The chassis plate
4 is formed with catch members 13 at its front and
rear edges for fixing the chassis plate 4 to the toy auto-
mobile body. A shaft for supporting the front pair of
wheels is journalled in cutouts 14 formed on opposite
sides of the body. Dry cells B are disposed in the rear
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portion of the toy automobile body which is covered
with a detachable cover 15.

The driving wheel attachment includes a square driving
shaft 16 which can be freely inserted in or withdrawn from
the chuck formed in the lower portion of the tubular shaft
11. The driving shaft 16 is connected to a frame 18
for free rotary motion relative thereto, said frame 18
transversely mounting an axle 17 carrying a pair of driv-
ing wheels 23 at its opposite ends. A crown gear 19 is
secured to the portion of the driving shaft 16 which ex-
tends into the frame 18. The axle 17 mounts a pinion 20
which is in meshing engagement with said crown gear
19. Secured to the driving shaft 16 is a collar 21 which
rests against a collar 22 on the frame 18. The axle 17
is loosely mounted in vertical slots 24 formed on op-
posite sides of the frame 18 whereby the axle 17 can
be freely tilted relative to the frame 18. This arrange-
ment permits the driving wheels 23 to firmly grip the floor
surface on which they move in rolling motion, so that
the toy automobile can move steadily.

From the foregoing description, it will be appreciated
that the toy automobile according to the present inven-
tion permits to readily switch from one kind of operation
to another kind of operation. When the driving shaft 16
is inserted in the chuck formed in the lower portion of
the tubular shaft 11, the driving wheels 23 project down-
ward beyond the front wheels 2, the toy automobile
body 1 will be supported by the driving wheels 23 and
rear wheels 3 and begin to move in an operation similar
to the operation of movable toys of the prior are de-
scribed in the opening paragraph of the specification
when driving mechanism is started. If, on the other hand,
the auxiliary driving wheel means is detached from the
toy automobile body 1 by withdrawing the driving shaft
16 from the chuck, the toy automobile body will be
supported by the front wheels 2 and rear wheels 3 and
can be moved by hand without any interference. If the
driving mechanism is connected to the front wheels 2
or rear wheels 3, the toy automobile can be made to
move under its own power. The present invention thus
provides a movable toy which can readily and quickly
be switched from one kind of operation to another kind
of opefation. The auxiliary driving wheel means which
can readily be attached to and removed from the toy
body can be used with various kinds of movable toys.

What is claimed is:

1. A movable toy comprising, in combination:

(a) a toy body;

(b) a plurality of idler wheels mounted on the under-
side of said body and jointly defining a surface
tangential to each of said wheels;

(c) asource of driving power including

(1) amotor mounted on said body,

(2) a first coupling member accessible from said
underside and mounted on said body for rota-
tion about an axis transverse to said surface, and
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(3) first motion transmitting means drivingly con-
necting said motor to said coupling member;
and

(d) adriving attachment including

(1) frame means, )

(2) a driving wheel mounted on said frame
‘means for rotation about an axis,

(3) a second coupling member mounted on said
frame means for rotation about an axis trans-
verse to the axis of rotation of said driving
wheel, and

(4) second motion transmitting means drivingly
connecting said second coupling member to said
driving wheel,

(i) one of said coupling members being
formed with a recess to constitute a chuck,
and the other coupling member being
shaped for conforming, releasable, driving
engagement with said chuck,

(ii) the axes of rotation of said coupling
members substantially coinciding, and said
driving wheel projecting from said under-
side beyond said surface when said other
coupling member is engaged with said
chuck.

2. A toy as set forth in claim 1, wherein said first
coupling member is formed with said recess, the recess
being open in the direction of said transverse axis for
axial insertion of said second coupling member.

3. A toy as set forth in claim 2, said plurality of
wheels including two pairs of coaxial wheels.

4. A toy as set forth in claim 1, wherein said driving
attachment includes an axle carrying said driving wheel
and mounted on said frame means for rotation about the
axis of said driving wheel, and said second motion trans-
mitting means include meshingly engaged gears on said
axle and on said second coupling member.

5. A toy as set forth in claim 4, wherein cne of said
gears is a crown gear.

6. A toy as set forth in claim 1, wherein said other
coupling member is of angular cross section transverssly
of the axis of rotation thereof.
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