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The present invention relates to improvements in driv 
ing arrangements for toy devices, such as toy cranes, me 
chanical men and the like, and more particularly to a drive 
which is capable of bringing about and fully controlling 
a given number of functions with the help of a lesser 
number of driving motors. 

In certain types of toys, the interesting featue resides 
in the performance of various functions which may but 
preferably should not be carried out in a predetermined 
sequence. For example, the functions performed by a toy 
crane may include advancing the crane, turning the hous 
ing of the crane, lifting or lowering the crane arm, and 
lifting or lowering the load-supporting cable. 

In the presently known toy devices of this general char 
acter, the various functions may be brought about with 
the help of motors in one of the following ways: Ac 
cording to one method, each function is controlled by a 
separate motor which brings about the advantage that a 
selected function may be initiated and directly controlled 
independently of the other function or functions and also 
that, therefore, the toy device may simultaneously per 
form two or more entirely independent movements. On 
the other hand, such systems necessarily utilize a consider 
able number of motors which increases the initial and 
maintenance cost of a so constructed toy, particularly if 
the toy is operated by electric motors. In the above de 
scribed example, the toy crane would utilize four sepa 
rate motorS. 
According to another presently known method, two or 

more functions may be initiated and controlled by a sin 
gle electric or other motor. In such instances, the motor 
is operatively coupled with and transmits rotation to suit 
able levers, gears, speed reducers and other motion trans 
mitting and/or transforming assemblies which initiate the 
respective functions in a given sequence. While such con 
structions obviously reduce the manufacturing cost be 
cause they utilize a lesser number of motors, the user 
must be satisfied with a more monotonous performance be 
cause he cannot change the sequence of various operations 
at his own but can only trigger a fixed sequence of move 
ments, i.e. depending upon the connection between the 
motor and the movable components of a toy device, the 
latter will execute two, three or more movements whose 
timing and sequence cannot be changed by the player. 
An important object of the present invention is to pro 

vide a driving arrangement for toy devices of the type 
required to perform two or more movements which is 
constructed and assembled in such a way that a single 
motor may initiate two functions and may cause such func 
tions to be carried out in any given sequence. 

Another important object of the invention is to pro 
vide a driving arrangement of the just outlined character 
istics in which a single motor may initiate two independent 
functions and may cause such functions to be carried 
out for any desired length of time. 
A further object of the instant invention is to provide 

a driving arrangement of the above described type which 
is of very simple construction, which is reliable in oper 
ation, which is of compact and space-saving design, and 
which may be put to a number of uses not only in various 
toy devices but for many other purposes wherever two 
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functions must be performed independently of each other 
but not at the same time. 
With the above objects in view, the invention resides in 

the provision of a driving arrangement which comprises 
a driving member connected to and rotatable in two op 
posing directions by a single driving motor, preferably an 
electric motor of the direct-current, reversible-polarity 
type, two driven members, and transmission means adapted 
to preferably automatically couple the one or the other 
driven member with the driving member in such a way 
that the first driven member remains idle when the motor 
rotates clockwise to drive the second driven member, 
and that the second driven member remains idle when 
the motor rotates in anticlockwise direction to rotate the 
first driven member. 

For example, the transmission means for establishing 
a driving connection between the driving gear, which is 
normally fixed directly to the motor shaft, and the two 
driven shafts may comprise a simple or composite inter 
mediate gear which is in constant mesh, or at least con 
stantly in rotary-motion-receiving connection with the 
driving gear and which is mounted on a carrier member 
adapted to swing about an axis preferably coinciding with 
the axis of the driving gear. The intermediate gear is thus 
movable into mesh with the one or the other of two driven 
gears each of which is mounted on and preferably fixed 
for rotation with the respective driven shaft. The swing 
able member may reciprocate between the two stops 
which are disposed at the opposing sides of the carrier 
and which abut against the latter when the intermediate 
gear is in mesh with the one or the other driven gear. 
When the improved driving arrangement is utilized in 

a toy device, e.g. a toy crane or the like, each driven shaft 
is preferably connected with a self-locking assembly which 
prevents unintentional rotation thereof in response to the 
gravitational force of parts operatively connected there 
with. For example, if a driven shaft is connected with 
and is utilized for lifting the arm of a toy crane, it may 
be coupled with a worm and a worm gear which prevent 
unintentional descent of the arm when the driven shaft is 
disconnected from the motor at a time when the crane 
arm is in partially or fully lifted position. 
The novel features which are considered as character 

istic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following detailed description 
of two specific embodiments when read in connection with 
the accompanying drawings, in which: 

FIG. 1 is a schematic side elevational view of a toy 
crane embodying the driving arrangement of FIG. 2; and 

FIG. 2 is a similar front elevational view of a modified 
driving arrangement which comprises a swingable mem 
ber adapted to alternately move an intermediate gear into 
mesh with the one or the other driven gear. 

Referring now to FIG. 2, there is shown a driving 
motor of the reversible type whose shaft 2 is coaxial and 
rigidly connected with a driving gear 3. The latter meshes 
with a first intermediate gear 9 which is rotatably mount 
ed on a Swingable member or carrier 10. This carrier is 
Swingable about the axis of driving shaft 2 into and be 
tween two extreme positions in which it abouts against 
one of two spaced stops or arresting pins 9a, 9b. The 
stops 9a, 9b may be mounted directly on the housing of 
driving motor and are disposed at the opposing sides of 
the carrier 10. The pivot axle 9c of the intermediate gear 
9 carries a second intermediate gear i which meshes with 
the driven gear 6a or 6b depending upon whether the 
carrier 20 abuts against the stop 9a or 9b, respectively. 
The driven gears 6a, 6b are coaxial and rigidly connected 
with the driven shafts 4a, 4b, respectively, and are dis 
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posed at the opposing sides of gear 1. The shaft 4a 
is coaxial and rigidly connected with a worm 12a which 
meshes with a worm wheel .3a connected with the drum 
14a of a cable 15a, the latter being utilized to lift or 
lower the arm. A of a toy crane which is shown in FIG. 1. 
The other driven shaft 4b is utilized for lifting or lower 
ing a load L which is connected to a second cable 15b, 
the latter being anchored in a second cable drum 14b 
which is rotatable by a worm wheel 13b meshing with 
the worm 12b on the driven shaft 4b. The worm as 
semblies 12a, 13a and 12b, 13b constitute two self-lock 
ing devices which prevent the arm A and load L from 
unwinding the cables 15a, 5b when the respective driven 
gears 6a, 6b are disconnected from the intermediate gear 
11. For example, FIG. 2 shows that the carrier 10 abuts 
against the left-hand stop 9a whereby the gear 11 meshes 
with the driven gear 6a and rotates the same in such direc 
tion as to wind the cable 5a onto the drum 14a and to 
thereby lift the crane arm. A by pivoting it in clockwise 
direction about the pivot axle 16 (see FIG. 1). The 
driven gear 6b is disconnected from the gear 11 whereby 
the load L would normally cause the drum 4b to pay 
out the cable 15b were it not for the self-locking means 
12b, 13b which prevents such rotaticn of the drum 14b. 
By rotating the driving shaft 2 in clockwise or anti 

clockwise direction, and by moving the swingable carrier 
19 into abutment with the stop 9a or 9b, each of driven 
shafts 4a, 4b may also be rotated in clockwise or anti 
clockwise direction. However, it is preferred to bring 
about swinging movements of the carrier E0 in a fully 
automatic way, e.g. merely by reversing the polarity of 
the motor it; in such instances, releasable couplings may 
be provided between the worm wheels 13a, 3b and drums 
14a, 14b respectively, which enable an operator to per 
mit a descent by gravity of the crane arm A and load L. 
when the respective driven shaft is disconnected from the 
gear 11. The friction between the driving shaft 2 and 
Swingable carrier 10 is normally sufficient to move the 
latter between and into abutment with the stops 9a, 9b 
when the direction of the motor 1 is reversed. 

Referring now in greater detail to FIG. 1, the toy crane 
comprises a housing 17 for the motor 1 and other com 
ponent parts of the driving arrangement shown in FIG. 2. 
The cable 15b is led over a pulley 18 at the upper end 
of crane arm A; the other cable 15a has its free end con 
nected to a bracket 19 extending from the median portion 
of the crane arm. A second motor may be provided in the 
housing 17 for rolling the toy crane on its wheels 20 and 
for performing a further function, for example, for turns 
ing the base 2 about a vertical axis. 

It will be seen that the driving arrangement of FIGS. 1 
and 2 also comprises a driving member 3 which is rotatable 
in clockwise and anticlockwise directions; driven mem 
bers 4a, 4b; and a transmission 6a, 6b and 9-11 which 
is adapted to automatically connect the driving member 
with the one or the other driven member in such a way 
that one driven member is rotated when the engagement 
between the other driven member and the driving member 
is discontinued, and vice versa. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for vari 
ous applications without omitting features that, from the 
standpoint of prior art, fairly constitute essential char 
acteristics of the generic and specific aspects of this in 
vention and, therefore, such adaptations should and are in 
tended to be comprehended within the meaning and range 
of equivalence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. A driving arrangement for alternately rotating two 

driven shafts comprising, in combination, a reversible elec 
tric motor having a driving shaft; a driving gear coaxially 
mounted on and rotatable by said shaft in clockwise and 
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anticlockwise directions; a carrier swingably mounted on 75 

4. 
Said driving shaft; intermediate gear means rotatably 
mounted on said carrier and meshing with said driving 
gear; a first and a second driven shaft disposed at the 
opposing sides of said carrier and each parallel with said 
driving shaft; a first and second driven gear coaxial with 
and drivingly connected to said first and second driven 
shaft, respectively, said carrier swingable into a first posi 
tion in which said intermediate gear means meshes with 
Said first driven gear, and into a second position in which 
Said intermediate gear means meshes with said second 
driven gear whereby said intermediate gear means is 
adapted to rotate the first driven shaft when the carrier 
is in Said first position and to rotate the second driven 
shaft when the carrier is in said second position; first self 
locking means comprising a first worm coaxially con 
nected with the first driven shaft and a first worm wheel 
meshing with said first worm for holding the first driven 
shaft against rotation when said intermediate gear means 
is out of mesh with said first driven gear; and second self 
locking means comprising a second worm coaxially con 
nected with the second driven shaft and a second worm 
wheel meshing with said second worm for holding the 
Second driven shaft against rotation when said intermedi 
ate gear means is out of mesh with the second driven gear. 

2. In a toy, a driving arrangement for alternately ro 
tating two driven shafts, said arrangement comprising, in 
combination, a reversible electric motor having a driving 
shaft; a driving gear coaxially mounted on and rotatable 
by said shaft in clockwise and anticlockwise directions; a 
SWingable carrier on said driving shaft; intermediate gear 
means rotatably mounted on said carrier and meshing 
with Said driving gear; a first and a second driven shaft 
disposed at the opposing sides of said carrier and each 
parallel with Said driving shaft; a first and a second driven 
gear coaxial with and drivingly connected with said first 
and Second driven shaft, respectively; first and second stop 
means for said carrier, said carrier swingable into a first 
position into abutment with said first stop means in which 
Said intermediate gear means meshes with said first driven 
gear, and into a second position into abutment with said 
Second stop means in which said intermediate gear means 
meshes with said second driven gear whereby said inter 
mediate gear means is adapted to rotate the first driven 
shaft when the carrier is in said first position and to 
rotate the second driven shaft when the carrier is in said 
Second position; first self-locking means comprising a 
first worm coaxially connected with the first driven shaft 
and a first Worm wheel meshing with said first worm for 
holding the first driven shaft against rotation when said 
intermediate gear means is out of mesh with said first 
driven gear; and Second self-locking means comprising a 
Second Worm coaxially connected with the second driven 
shaft and a Second worm wheel meshing with said second 
Worm for holding the second driven shaft against rotation 
When Said intermediate gear means is out of mesh with the 
Second driven gear. 
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