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(54) TOY GARAGE

(71) We, TOMY KOGYO CO. INC.,
a Japanese Body Corporate of, No. 9—10
Tateishi, 7-chome, Katsushika-ku, Tokyo,
Japan, do hereby declare the invention, for
which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly déscribed in and
by the following statement:—

The present invention relates generally to a
1oy garage. ) .

According to the present invention there is
provided a toy garage, comprising a cabinet
provided with a plurality of openings therein,
a carrier, an actuating mechanism, first and
second rods, to which said carrier is mounted
terminating in gear wheels, said cabinet being
provided with racks of teeth along which said
gears of said rods move, first and second
flexible bands provided with continuous racks
of teeth therein attached to said first and sec-
ond rods, respectively, first and second rotat-
ably mounted gears engaging said racks of
teeth of said first and second bands, respec-
tively, and means responsive to the operation
of said actuating mechanism for selectively and
independently rotating said first and second
gears for moving said carrier with respect to
said cabinet to coincide with said openings
therein.

Preferably the toy garage of the invention
further comprises a loading and unloading
member provided on said carrier arms arranged
to slide within openings provided in said car-
rier and each of said compartments of said
cabinet.

Generally said first and second rods are
positioned horizontally and vertically, respec-
tively, pass through openings provided in said
carrier and are offset from each other. Prefer-
ably said actuating mechanism includes first,
second, third and fourth actuating members,
and said means for selectively and indepen-
dently rotating said first and second gears is
responsive to the movement of said first, sec-
ond, third and fourth actuating members.

In a preferred embodiment said means res-

ponsive to movement of said first and second
actuating members for rotating said first gear
comprises a motor, first gear train means
operatively connected at one end thereof to
said motor and at the other end thereof to said
first gear, said first gear train means including
a third gear wheel, a fourth gear wheel spaced
from said third gear wheel, a fifth gear wheel
engaging said fourth gear wheel, and a sixth
gear wheel mounted to move between a first
position wherein said sixth gear wheel con-
nects said third and fourth gear wheels such
that said third gear wheel drives said sixth
gear wheel which drives said fourth gear wheel
in one direction and a second position wherein
said sixth gear wheel connects said third and
fifth gear wheels such that said third gear
wheel drives said sixth gear wheel which drives
said fifth gear wheel which drives said fourth
gear wheel in the opposite diredtion, and
means for positioning said sixth gear wheel in
its said first position as said first actuating
member is moved and positioning said sixth
gear wheel in its said second position when
said second actuating member is moved.

Said means responsive to movement of said
third and fourth actuating members for rotat-
ing said second gear may comprise second gear
train means operatively connected at one end
thereof to said motor and at the other end
thereof to said second gear wheel, said second
gear train means comprising a seventh gear
wheel, eighth gear wheel spaced from said
seventh gear wheel, a ninth gear wheel engag-
ing said eighth gear wheel, and a tenth gear
wheel mounted to move between a first posi-
tion wherein said tenth gear wheel connects
said seventh and eighth gear wheels such that
said seventh gear wheel drives said tenth gear
wheel which drives said eighth gear wheel in
one direction and a second position wherein
said tenth gear wheel connects said seventh and
ninth gear wheels such that said seventh gear
wheel drives said tenth gear wheel which
drives said ninth gear wheel which drives said
eighth gear wheel in the opposite direction.
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A preferred embodimient of the invention
will now be described with reference to the
accompanying drawings.

FIGURE 1 is a front elevation view of the
toy garage of the present invention, illustrating
the cabinet which is provided with a plurality
of compartments for storing the vehicles, the

‘carrier for transporting the vehicles to and

from the compartments, and the ramps leading
to and from the carrier;

FIGURE 2 is a sectional view taken along
line 2—2 of Figure 1, illustrating the position
of the carrier and the loading member before
the vehicle is moved into the compartments;

FIGURE 3 is a sectional view similar to
that of Figure 2 showing the operation of the
unloading member to move the vehicle from
the carrier into the compartments;

FIGURE 4 is a perspective view of a por-
tion of the toy garage illustrating the carrier
positioned in front of one of the compartments
and the loading-unloading mechanism;

FIGURE 5 is a front elevational view of
the toy garage with a portion of the casing
thereof removed exposing the rods which pass
through the carrier and which are provided at
each end with gear wheels which mesh with
continuous racks of teeth, the continuous bands
which connect the rods to rotating gear wheels
which mesh with racks of teeth formed along
the bands, and the two gear trains for rotating
the gear wheels;

FIGURE 6 is a front elevational view of the

- essential elements of onme of the gear trains,

illustrating in particular the position of the
floating gear when one of the actuating mem-
bers is depressed; '

FIGURE 7 is a front elevational view of
the essential elements of one of the gear trains,
as in Figure 6, with the floating gear moved
to a different position in response to movement
of a different actuating member for purposes
of reversing the rotation of the last gear of the
train;

FIGURE 8 is a perspective view illustrating
one end of the vertically positioned rod which
is provided with a gear which meshes with a
rack of teeth provided in the garage, and the
flexible band attached to the rod which is
provided with a rack of teeth such that rota-
tion of one of the gear wheels in response to
movement of an appropriate actuating member
causes the rod to move along the garage;

FIGURE 9 is a perspective view illustrating
one end of the horizontally positioned rod
which is ided with a gear which meshes
with a rack of teeth provided in the garage,
and the flexible band attached thereto which
is provided with a rack of teeth which mesh
with a different rotating gear wheel for pur-
poses of moving the rod and the carrier
attached thereto;

FIGURE 10 is an exploded perspective
view of a portion of the chassis which is loca-
ted within the base of the toy garage, illustrat-

ing in particular the relationship between a rod
which rotates different degrees in response to
the depression of different actuating members,
and its relationship to a gear assembly which
is provided with multiple protrusions which
position the gear assembly in a preselected
position in response to the position of the rod
so as to change the position of the floating
gear within the train which is responsible for
determining in which direction the gear wheel
which meshes with the flexible band rotates;

FIGURE 11 is an exploded perspective
view of the chassis within which certain of the
operating mechanisms are located, illustrating
in particular the relationship between the row
of actuating members and the two rotatably
mounted deflecting plates; and

FIGURE 12 is a cross-sectional view of one
of the gear assemblies within which the float-
ing gear of the train is located.

A toy garage of the present invention, as
illustrated in Fligure 1, consists of a cabinet
10 provided with'a plurality of intersecting
walls 12 defining therebetween compartments
14 within which the vehicles 16 are stored.
The cabinet 10 is mounted on a base 18 which
is provided at each end thereof with a ramp
20. The rod 22 is mounted to move from side
to side ualong the cabinet 10 while the
rod 24 is mounted to move up and
down with respect to the cabinet 10, as des-
cribed hereinafter. An elevator 26 provided
with upstanding arms 28 and 30 is supported
by the rods 22 and 24, it being apparent from
Figures 2 and 5 that the rod 24 passes through
openings 25 provided within the arms 28 and
30, and the rod 22 passes through an opening
27 provided in the arm 30 which is offset

from the openings 25 through which the rod"

24 passes. As described hereinafter, the toy
garage is provided with a mechanism wherein
the rods 22 and 24 may be moved separately
or simultaneously for the purpose of moving
the elevator 26 into position adjacent any of
the compartments 14 for depositing and re-
moving the vehicle 16 from any of the com-
partments 14.

Turning now to Figure 5, which illustrates
the cabinet 10 with a portion thereof removed
so as to illustrate the operating mechanisms,
it will be apparent that the rod 24 is provided
at each end thereof with a gear whee! 31
fixedly secured thereto. The gear wheels 31
engage continuous racks of teeth 32 provided
within the cabinet 10 so as to permit the rod
24 to move up and down the cabinetr 10. The
cabinet 10 is provided with upstanding walls
34 defining therebetween an area within which
a flexible band 36 is mounted for movement.
As illustrated in Figure 9, the flexible band 36
is provided on the inner surface thereof with a
rack of teeth 38 and at the end thereof with
an opening 40 into which the end 42 of the
rod 24 passes. Thus, as a gear wheel 45 rotates
as described hereinafter the teeth thereof mesh
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with the teeth of the rack 38 causing the
band 36 to move within the compartment
defined by the walls 34, in turn causing the
rod 24 to move as the gear wheels 31 thereof
engage and move along the racks 32.

In similar manner, there is provided at each
end of the rod 22 a gear wheel 44 having
teeth which mesh with the teeth of a con-
tinuous rack 46 provided within the cabinet
10. Loosely mounted about one end of the
rod 22 is a separating element 48 which is
interposed between the gear wheel 44 and the
end of a flexible band 50. As illustrated in
Figure 8, the end 52 of the rod 22 passes
through an opening 54 provided in the end of
the band 50. The band 50 is provided with a
continuous rack of teeth 56 and is housed
within walls 58 provided within the cabinet 10
thus permitting the flexible band 50 to move
in response to rotation of a gear wheel 60, as
explained hereinafter.

It will be apparent from the foregoing that
because the rods 22 and 24 pass through the
elevator 26 in the manner illustrated in Figure
5, it is possible by moving the rod 22 to cause
the elevator 26 to move from side to side, by
moving the rod 24 to cause the elevator 26 to
move up and down, and by simultaneously
moving the rods 22 and 24 to produce com-
posite movements of the elevator 26. In this
manner, it is possible for the child to align the
elevator 26 with any of the compartments 14.

The elevator 26 is provided with a loading-
unloading mechanism 62 which, as illustrated
in Figures 2—4, consists of a support 64 hav-
ing a handle 66 extending outwardly on one
side thereof and two arms 68 extending out-
wardly from the other side thereof.
The support 64 includes downwardly ex-
tending legs 70 which are provided with
outwardly extending flanges 72. The walls
of the elevator 26, in turn, are provided with
corresponding slots 74 into which the legs 70
of the loading mechanism 62 extend and which
correspond to slots 76 provided in each of the

ts 14. The side walls defining the
slots 74 of the elevator 26 are provided with
openings 78 illustrated in dotted lines in Fig-
ure 3 into which the flanges 72 extend permit-
ting the loading mechanism 62 to be moved
along the elevator 26. The openings 78 within
the walls defining the slots 74 are sufficiently
wide to permit the loading mechanism not only
to be freely moved along the slots 74 but
also to be rotated to some extent, as illustrated
in Figure 2. Thus, when one of the vehicles
16 is delivered to the elevator 26 for trans-
portation to one of the compartments 14 it
will be apparent that the arms 68 are posi-
tioned downwardly within the slots 74. To
deposit the vehicle 16 within the selected com-
partment 14, thé child depresses the handle
66 causing the arms 68 to move upwardly
engaging the vehicle 16 and then pushes the
handle 66 inwardly, as illustrated in Figure 3,

moving the vehicle 16 into the selected com-
partment 14. Thereafter, the arms 68 are
lowered permiming the loading-unloading
mechanism 62 to be withdrawn.

The operating mechanism for rovating the
gear wheels 45 and 60, which are responsible
for moving the rods 22 and 24 and the elevator
26 secured thereto, will now be described with
reference to Figure 11 wherein the reference
numeral 80 designates a chassis which is
secured within the base 18. A miniature elec-
tric motor and batteries are located within the
chassis 80 and appropriately wired together.
Such construction is well known in the art and
needs no elaboration herein. In Figures 5—7,
the reference numeral 82 designates the shaft
of the motor to which there is affixed a gear
84. Returning to Figure 11, it will be apparent
that a rod 86 is positioned within the chassis
80 and operating buttons 88, 88’, 88", and
88" mounted thereto for rotation. The buttons
88, 88, etc. extend outwardly through open-
ings provided in the base 18, as illustrated in
Figure 1, and function to determine in which
direction the elevator 26 moves as explained
hereinafter. Also mounted for rotation within
the chassis 80 is a lever 90, the ends 92 thereof
being positioned within openings 94 provided
in the chasis 80. Thus, as any of the buttons
88, 88’, etc. are depressed causing same to
rotate about the rod 86, the lever 90 is moved
upwardly as a result of the portions 87, 87,
etc. of the buttons 88, 88’, etc. engaging the
lever 90 such that the portion 96 of the lever
90 causes the flexible electrical connector 98
to move into engagement with the other elec-
trical connector 100 completing the circuit
connecting the motor and source of energy
causing the gear 84 of the shaft 82 of the
motor to turn.

Appropriately mounted to the chassis 80 is
a frame 102 which is provided with two
deflecting plates 104, 104’ each of which is
mounted to rotate about a fastener 106, and
each of which is urged by a spring 108 having
one end thereof attached to the deflecting
plate 104, 104’ and the other end thereof
attached to a post 110 inte the position illus-
trated in Figure 11. It will be apparent that
the deflecting plates 104, 104’ are rotated by
operation of the operating buttons 88, 88,
eitc. since the engaging surfaces 111, 111’; etc.
of the buttons 88, 88’, etc. are located im-
mediately below the corresponding engaging
surfaces 112, 112/, etc. of the deflecting plates
104, 104’ thus penmitting the depressing of
button 88, for example, to cause surface 111
to engage surface 112 rotating plate 104
counterclockwise. As illustrated in Figure 10,
the springs 108 are secured to the deflecring
plates 104, 104’ with pins 114, 114’ that
extend through openings 116 provided in the
frame 102 thus permitting the pins 114, 114’
to sweep through arcs in response to actuation
of the operating buttons 88, 88'.
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The chassis 80 is provided with two separate
gear trains designated by the reference
numerals 118, 118’. Each of the gear trains
118, 118 includes a gear assembly 120, 120,
the construction of which is illustrated in Fig-
ure 10 and 12. The gear assemblies 120, 120’
each consist of a cylindrical member 122 pro-
vided on one side thereof with posts 124, 124*
and 124” and a hub 126 through which a
shaft 128 extends. The shaft 128 is appro-
priately journalled for rotation in the walls of
the chassis 80 and the frame 102, The
cylindrical member 122 is also provided
with a hub 130 into which is rotatably
mounted a shaft 132 which terminates in
a gear wheel 134. Also mounted on the
shaft 128 is a gear wheel 136 which in-
cludes as an integral part thereof a smaller
gear wheel 138 having teeth which mesh with
the teeth of the gear 134. It will be apparent
from the foregoing that the cylindrical mem-
ber 122 and the gear wheel 134 may be rota-
ted about the shaft 128 while the gears 136
and 138 remain stationary. Gear wheel 140 is
fixedly secured to a shaft 142 which is appro-
priately journalled to the chassis 80 and frame
102 for rotation. The teeth of the gear wheel
140 mesh with the teeth of the gear wheel
144 which is fastened to a shaft 145 which is
suitably journalled to the chassis 80 for rota-
tion. The gear wheel 144 includes on the
underneath side thereof, as illustrated in Fig-
ures 5 and 7, a smaller gear 146, The teeth of
the gear wheel 146 mesh with the teeth of a
gear wheel 148 which is mounted to a shaft
150 which is appropriately journalled for rota-
tion between the chassis 80 and the frame 102.
Secured to the shaft 150 below the gear wheel
148 is a smaller gear 152. The teeth of the
gear 152 mesh with the teeth of a gear 154
which, as illustrated in Figure 11, is secured to
a shaft 156 which is journalled for rotation to
the frame 102. Also attached to the shaft 156
is the gear wheel 60 which, as previously ex-
plained, is oriented to engage the rack of teeth
56 on the flexible band 50. In similar manner,
the teeth of the gear 152’ engage the teeth of
a gear 158 which, as illustrated in Figure 11,
is mounted on a shaft 160, which is journalled
to the frame 102 for rotation. At the other
end of the shaft 160 is a gear wheel 45 which,
as previously explained, is provided with teeth
that mesh with the teeth of the rack 38 of the
flexible band 36.

The springs 108 normally urge the pins 114
of the deflecting plates 104, 104’ to the posi-
tions illustrated in Figure 11, at which time
the pins 114 which extend through the open-
ings 116 engage the posts 124 thus precluding
the cylindrical members 122 of the gear assem-
blies 120, 120’ from rotating. This may be
regarded as the neutral position. When the
operating buttons 88 and 88” are depressed
camsing the deflecting plates 104, 104’ to
rotate in a counterclockwise direction, as illus-

trated in Figure 11, the cylindrical members
122, 122’ are permitted to rotate until the
posts 124’ engage the pins 114, afterwhich the
cylindrical members 122 remain stationary.
When the operating buttons 88’ and 88 are
depressed, the deflecting plates 104 are rotated
clockwise about the fasteners 106, as illustrated
in Figure 11, and the cylindrical members 122,
122’ are permitted to rotate until the posts
124" engage the pins 114, afterwhich the
cylindrical members 122 remain stationary.
The purpose of permitting the cylindrical
members 122, 122’ to rotate through the posi-
tions noted above is to permit the positions of
the gears 134, 134’ to be changed. Thus, when
the gear wheel 134 is in the position illus-
trated in Figure 7, which corresponds to the
depression of the operating button 88/, it will
be apparent that the gear wheel 134 engages
the gear wheel 144 driving same in a counter-
clockwise direction. When the button 88 is
depressed, the cylindrical member 122 assumes
the position illustrated in Figure 6, at which
time the gear wheel 134 engages the gear
wheel 140 which in turn engages the gear
wheel 144 causing same to Totate in a clock-
wise direction. From the foregoing, it will be
apparent ‘that depending upon where the gear
wheel 134 is positioned within the train 118
the resultant action will rotate the gear wheel
144 either clockwise or counterclockwise. Thus,
depressing the operating button 88 down-
wardly not only energizes the motor causing
the gear wheel 84 to rotate the gear wheel 136
which causes the gear wheel 138 to rotate the
gear wheel 134 but in addition permits the
gear wheel 134 1o drive the gear 140 in turn
driving the gear 144 in a clockwise direction in
turn driving the gear wheel 148 and smaller
gear 152 in a counterclockwise direction in
turn driving the gear wheel 60 in a clockwise
direction in turn propelling the flexible band
50 in a direction towards the left as illustrated
in Figure 5 in turn moving the rod 22 to the
left. As the operating button 88’ is depressed
the gear wheel 134 directly drives the gear
wheel 144 in a counterclockwise direction thus
reversing ‘the direction of rotation of the gear
wheel 60 in turn causing the rod 22 and the
elevator 26 to move to the right. ,

From the foregoing it will also be apparent
that the gear train assembly 118’ operates in
the same manner and is responsive to operation
of the buttons 88” and 88" to drive the gear
wheel 45 in opposite directions to move the
rod 24 and elevator 26 up and down.

WHAT WE CLAIM IS:—

1. A toy garage, comprising a cabinet pro-
vided with a plurality of openings therein, a
carrier, an actuating mechanism, first and sec-
ond rods to which said carrier is mounted
terminating in gear wheels, said cabiner being
provided with racks of teeth along which said
gears of said rods move, first and second
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flexible bands provided with continuous racks
of teeth therein attached to said first and sec-
ond rods, respectively, first and second rotat-
ably mounted gears engaging said racks of
teeth of said first and second bands, respec-
tively, and means responsive to the operation
of said actuating mechanism for selectively and
independently rotating said first -and second
gears for moving said carrier with respect to
said cabinet to coincide with said openings
therein.

2. A toy garage as claimed in claim 1,
wherein said first and second rods are posi-
tioned horizontally and vertically, respectively,
pass through openings provided in said carrier,
and are offset from each other.,

3. A toy garage as claimed in claims 1 or 2,
wherein said actuating mechanism includes
first, second, third and fourth actuating mem-
bers, and wherein said means for selectively
and independently rotating said first and sec-
ond gears is responsive to the movement of
said first, second, third and fourth actuating
members.

4. A toy garage as claimed in claim 3,
wherein said means responsive to movement
of said first and second actuating members for
rotating said first gear comprises 2 motor, first
gear train means operatively connected at one
end thereof to said motor and at the other end
thereof to said first gear, said first gear train
means including a third gear wheel, a fourth
gear wheel spaced from said third gear wheel,
a fifth gear wheel engaging said fourth gear
wheel, and a sixth gear wheel mounted to move
between a first position wherein said sixth gear
wheel connects said third and fourth gear
wheels such that said third gear wheel drives
said sixth gear wheel which drives said fourth
gear wheel in one direction and a second posi-
tion wherein said sixth gear wheel connects
said third and fifth gear wheels such that said
third gear wheel drives said sixth gear wheel
which drives said fifth gear wheel which drives

said fourth gear wheel in the opposite direc-
tion, and means for positioning said sixth gear
wheel in its said first position as said first
actuating member is moved and positioning
said sixth gear wheel in its said second position
when said second actuating member is moved.

5. A toy garage as claimed in claim 4,
wherein said means responsive to movement
of said third and fourth actuating members for
rotating said second gear comprises second
gear train means operatively connected at one
end thereof to said motor and at the other end
thereof to said second gear wheel, said second
gear 'train means comprising a seventh gear
wheel, an eighth gear wheel spaced from said
seventh gear wheel, a third gear wheel engag-
ing said eighth gear wheel, and a tenth gear
wheel mounted to move between a first posi-
tion wherein said tenth gear wheel connects
said seventh and eighth gear wheels such that
said seventh gear wheel drives said tenth gear
wheel which drives said eighth gear wheel in
one direction and a second position wherein
said tenth gear wheel connects said seventh
and ninth gear wheels such that said seventh
gear wheel drives said tenth gear wheel which
drives said ninth gear wheel which drives said
eighth gear wheel in the opposite direction.

6. A toy garage as claimed in daim 1,
further comprising 2 loading and unloading
member provided on said carrier having arms
arranged to slide within openings provided in-
said carrier and each of said compartments
of said cabinet.

7. A toy garage substantially as described
herein with reference to the accompanying
drawings.

BROOKES & MARTIN, -
High Holborn House,
52—>54 High Holborn,
London WCI1V 6SE,

Agents for the Applicants.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1980
Published by the Patent Office, 25 Southampton Buildings, London, WogztA 1APY,' from
which copies may be obtained.
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