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9 Claims.

1

The present invention relates to improvements
in toy airplanes of the type covered by my U. S.
Patent 2,067,828, patented January 12, 1937,
wherein an airplane is tethered to a pylon, with
means under control of the operator for varying
the speed of the airplane and for causing it to
perform various stunts such as loops.

It has heretofore been proposed to support, the
toy aircraft by a hollow tube containing a fiexible
.shaft connected to the propeller. -The support
tube is oscillated in one direction or the other by
.connecting it to a reversible drive actuated by
-the motor, and under control of a control handle
.or stick. Heretofore the reversible drive has
"been operated mechanically, usually by means of
. sliding wire mounted in o flexible sheath. - Such
mechanical operating means cannot pe freely
‘moved about and in some cases has proven un-
satisfactory as the sheath is apt to kink and
tetard or stop the operation of the sliding wire.

An object of the present invention is to over-
come the above defect and this has been accom-
plished by providing electrical means for actuat-
ing the reversible drive, and by arranging con-
tacts under control of the control handle for
energizing the electrical actuating means.  In
this way, an electrical circuit, instead of a rme-
chanical drive is connected between the control
handle and the motor unit and: such: control
handle and its electrical circuit may be moved
about with considerable freedom and without in-
terfering with the proper operation of the revers-
ible drive. ' Kinks which would render the me-
chanical control inoperative, do not interfere with
the flow of control current in the electric circuit.

Another object of the present invention:is to
facilitate packaging the airplane and associated
parts and for this purpose the invention provides
an improved construction wherein the whole ap-
paratus is sub-divided into a number of units
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which may be readily taken apart for packaging -

or assembied for use.

Other objects of the invention are to provide
an improved motor unit for the airplane, and to
increase the vertical angle through which the air-
plane and its support may be tilted, thereby in-
creasing the range of movement of the airplane.

For further details of the invention reference
may be made to the drawings wherein Fig, 1.is
a front view in elevation of theimproved airplane
toy according to the presént invention.

Fig. 2 is an enlarged vertical sectional view,
with parts broken away of the motor unit and
associated parts of Fig. .- .

Fig. 3 is a sectional view on line 3—3 of Fig. 2.
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Fig. 4 is a sectional view on line 4—4# of Fig. 3.

g, 5is a sectional view on line 5—75 of Fig. 2.

Tig. 6 is a perspective view of one-half of the
collapsible pylon of Fig. 1.

Fig. 7 is a perspective view of the bearing and
electrical coupling unit of Fig. 1.

Fig. 8 is a perspective view of the propeller
speed and stunt controller of Fig. 1.

Fig. 9 is a perspective view of the transformer
of Fig, 1.

Pig. 10 is a schematic wiring diagram of the
cireuits for the motor and reversible drive. ‘
Referring in detail to the drawings, the im-
proved toy aircraft apparatus comprises a toy
aircraft 1 operated by a motor unit 2 removably
supported by a bearing and electrical connector
unit 3 which in turn-is removably supported by
a collapsible pylon 4. The current for operating
the ‘motor unit 2 may be taken from a trans-
former § in cireuit with which is a switch 6 for
turning the motor on and off, a control handle 1
for varying the speed of the motor, and a stick
8 controlling ‘a circuit later described for oseil-
lating the tube 9 to which the aircraft 1 is con-
nected, in one direction or the other to. cause the
aireraft to perform various stunts such as loops.
The pylon & is collapsible into & flat package
and agiillustrated in Fig. 6, the pylon is in the
shape of & pyramid made in two parts as illus-
trated, the sides 18 and i1 of one part being
hinged together as indicated ab 12 and I3 and
the other two sides, not shown, being. similarly
hinged together, the two parts being removably
connected together by catches 14 and 15 cooper-
ating with companion pins, not shown, on the

other part. ’

The top of one of the pylon sides such’ as 9
is provided with a’socket member [6 which is
broken away at its central portion {7 to receive
a companion socket member (8 shown in Fig. 2,
carried by the and depending from the bear-
ing and coupling unit’ 3. A pin {9 may
be passed through the sockets 16 and 18 to
removably lock the bearing unit 3 on top of the
pylon 8. The bearing unit 3 has abase 20 secured
t6 the underside .of which is a square block 21
which fits the inside of the top of pylon 4. De-
pending form' the center of base 20 is a sleeve -
bearing 22 which removably receives and sup-
ports’ g spindle 23 on the motor unit 2, so that
the. motor unit and “its attachments including
the aircraft 1 may revolve' on a vertical axis.
Above-the top of bearing 22 and suitably secured
to the base 20 is a brush’assembly 24 having a
yertical array :of three horizontal brushes 25,
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26 and 27 each of which makes sliding contact
with one of the slip rings 28, 29, 36 mounted on
the top of spindle 23.

The slip rings 28—38 are brought into and out
of register with their companion brushes 25—217,
by the simple act of mounting motor unit 2 into
or removing it from its supporting relation on the
bearing unit 3, as shown in Fig. 2.

The control circuits for the motor unit 2 are
taken through the slip rings and brushes 25—30
over circuits shown in Fig. 10 as follows: 'The
transformer 5 may be plugged into the usual
lighting circuit by the plug 31. The line 32 from
transformer 5 supplies one potential and line 33
supplies another potential. Line 33 is connected
at one side through the transformer to a suitable
ground 34 on sleeve 22 and the other side includes
a variable resistance 8% controlled by the speed
control handle 1, resistance 285 being connected
over line 36 with an on or off switch 6 connected
through brush 25 and slip ring 28 to motor 37
in the motor unit 2, to ground 38 on the motor
frame, in circuit with spindle 23.

Line 32 is grounded at one side at 34 and the
other side terminates in a blade 39 on handle 8
which may be moved to the left to close the circuit
through contact 48 connected over line 4 to
brush 27, slip ring 38 to solenocid 42 which' op-
erates a reversible drive 43 shown in Fig. 3 to
oscillate support tube 8 in one direction, to ground
44, on the motor frame,

When stick 8 is moved to the right, blade 38 sup-
plies the current in line 32 over contact 45 to
line 46, brush 26, slip ring 29, to solenoid &7 to
oscillate the support tube 8 in the opposite direc-
tion, to ground 48, on the motor frame.

As shown in Fig. 1, the speed control handle
1, the stunt control handle § and switch 6 may
be mounted in a single control unit 49 and the
lines 36, 4{ and £5 leading from these elements
may be connected in a common cable 50 which,
of course, is reasonably flexible whereby the con-
trol unit 49 may be moved about at will without
interfering with the proper operation of the re-
versible drive £3.

The spindle 23 is fixed to the bight of an in-
verted fork 5! and to the bhight of an upright
fork 52 by means such as screws or bolts 53.
The fork 8! has outwardly projecting arms 54
and 55 to which are secured spaced parallel up-
right guard and decorative plates §§-—57, one
of which appears also in Fig. 1.

The upper ends of fork 52 carry pivot pins 58
and §8 which provide a horizontal tilt axis for the
motor unit 2. These pins are secured to and
project through the upper ends of the fork 52 to
pivotally support the motor frame 68. The fork
52 may be made of sheet metal which is flexible
and the motor frame 68 may be removed from
fork 52 by springing out the fork 52 with the pivot
pins 58, 59, by pulling out on disks 81, 62 secured
to the pins 58, 59, respectively.

A counterbalance for the motor frame 69 and
its attachments is provided in the form of two
tension springs 62, 64 which are connected at one
end to fork §i and at the other end to the motor
frame 66 on the near side of the tilt axis through
the pins 88, §9, as the aircraff | is connected
to motor frame €9 on the other side of that tilt
axis.

When the aircraft { is on the floor, it may be
tilted through a vertical angle from that position
up to horizontal and 89° beyond to a vertical
position indicated in Fig. 3, by reason of the fact
that the inner end €8 of motor frame 60 on thaf
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side of tilt axis through pins 58, 59 opposite the
motor frame’s outer end §5 where support tube 66
and tilt tube & and propeller shaft 67 project, is
shorter than the distance between the tilt axis
through pins 58, 59 and the bight of fork 52,
whereby the inner end 68 of the motor frame can
swing through the desired wide angle within the
fork 52,

The support tube 6§ is secured at its inner end
to the motor frame end 65 and at its outer end
89 it provides an outboard bearing or support for
the tilt tube 8. Within the tilt tube 9 is the pro-
peller shaft 87 which is connected at its inner
end to the armature 70 of the motor 7f and is
connected at its cuter end to the propeller 72 of
the toy aircraft {. Around the armature 79 is a
U shaped field magnet 13, which lies within the
motor frame 88 and hence is narrower than the
width of the fork 52. 'The motor has end plates
74, 15 held by posts like 18. Plate 15 rotatably
supports the upper end of the armature as seen
in Fig. 2 and its lower end is rotatably supported
in plate 74 as indicated at 77. Plate 77 also sup-
ports the brushes 78, 79 for the commutator 80.

Secured to the armature shaft and to propeller
shaft 87 is a worm 8{ meshing with a worm wheel
82 fixed to and centrally disposed between two
bevel gears 83, 84. The worm wheel 82 and gears
88, 84 are slidingly supported by spaced bearings
85, 86. Around worm wheel 82 as shown in Fig. 4
is a fork 87 secured to an oppositely extending
fork 88 connected to two solenoids 42, 47 slidingly
mounted on g fixed core ¢ of magnetic material.
The gear shift unit including worm wheel 62,
gears 88, 84 and solenoids 42, 47 are held in neu-
tral position by means of a U shaped spring 99.
When stick 8 is moved in one direction, solenoid
42 is energized over the circuit above described in
connection with Fig. 10, and gear 24 is moved
to the right to engage and drive bevel gear 92
connected to which is a pinion 83 engaging a gear
94 connected to the tilt tube 8, to tilt the aircraft
f in one direction. When stick 8 is moved in the
opposite direction to energize solenoid 47, gear 84
is disengaged and gear 83 meshes with gear 95
which is connected to pinion §8§ meshing with
gear 94, to tilt the tilt tube 8 and aircraft { in
the other direction,

The motor unit 2 is provided with a suitable
cylindrical casing 9T removably held in position
by means of screws such as 98.

Assuming that the counterbalance springs 83,
64 are adjusted so that the aireraft | will remain
on the floor when the apparatus is idle, the oper-
ator may operate handle 1, assuming switch § is
closed, to increase the current to the propeller 72
to obtain a speed sufficient so that the aircraft {
will rise from the floor and circle about the verti-
cal axis of the pylon 4. Also the stick 8 may be
moved in one direction or the other to tilt the
tube 9 and the aircraft { in one direction or the
other to cause the aircraft to perform various
stunts or loops.

It will be apparent that various modifications
may be made in the invention without departing
from the- spirit of the following claims.

Iclaim:

1. Toy aircraft comprising a motor unit, means
supporting said motor unit for rotation on a ver-
tical axis, means supporting said motor unit for
tilt movement on a horizontal axis, a propeller
shaft connected to said motor unit, an cscillating
aircraft support tube, a reversible drive actuated
by said motor unit, electro-magnetic means for
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shifting said reversible drive, and a control handle
and contacts controlied thereby in circuit with
said electro-magnetic means, -

2. Toy aircraft according to claim 1 wherein
said electro-magnetic means comprises a fixed
core, a pair of magnetic coils slidable thereon,
and spring means biasing said coils to neutral
position. ’

3. Toy aircraft according to claim 1 comprising
slip rings and brushes associated with said motor
unit and said first supporting means, and circuit
connections from said control handle contacts to
said electro-magnetic meéans through said slip
rings and brushes.

4, Toy aircraft according to claim 1 comprising
three sets of sliding contacts, each set having a
brush and slip ring, a manual speed control and
circuits therefor through one of said sets to said
motor unit, and circuits between said control
handle contacts and two of said sets to said elec-
tro~-magnetic means.

5. Toy aircraft according to claim 1 wherein
said first supporting means comprises a spindle
on said motor unit, and a bearing member there-
for, a plurality of slip rings on said spindle, a
plurality of brushes therefor on said bearing
member, a rheostat in circuit with one of said
brushes and its slip ring being in circuit with
said motor unit, circuit connections between said
handle contacts and two of said brushes with
their slip rings in circuit with said electro-
magnetic means, and ground connections for
said motor unit and said electro-magnetic means.

6. An airplane toy comprising the combina~
tion of a bearing and electrical connector unit,
and a motor unit having a removable rotatable
support with the top of said bearing and con-
nector unit, said bearing unit having three elec-~
trical contacts for a power line and a reversing
switch, and said motor unit having three cooper-
ating motor electrical contacts connectible with
and disconnectible from said corresponding con-
tacts on said bearing unit on moving said motor
unit into or out of supporting relation with said
bearing unit, said’ motor unit having a hollow
arm for supporting the aircraft and a reversible
drive for said arm, a rotatable motor shaft in
said arm for the propeller, and controllers oper-
able at will for varying the speed of said propeller
shaft and for reversing the rotation of said
hollow arm over circuits including said contacts
on said bearing unit and said contacts on said
motor unit, .
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7. Toy aircraft comprising a substantially U
shaped yoke, a rotary support on the bight of
said yoke, a motor frame pivotally connected to
the outer ends of and between said yoke for tilt
movement on a tilt axis at right angles to the
axis of said rotarv support, the periphery of one
end of said motor frame over a wide angle being
shorter than the height of said yoke whereby
said motor frame may be tilted over a corre-
sponding wide angle, a motor in said motor frame,
a reversible drive associated with said motor, a
support. tube carried by the other end of said
frame, an airplane tube in said first tube and
connected to said reversible drive, and a propeller
shaft in said last tube connected to said motor.

8. Toy aircraft apparatus comprising a sub-
stantially U shaped yoke, a spindle projecting
outwardly from the bight of said yoke, a frame
pivotally connected on a tilt axis to the outer ends
of and between the arms of said yoke, a motor
and reversible drive at opposite ends of said
frame, said motor and the motor end of said

-frame extending from the tilt axis a distance less

than the distance between the tilt axis and the
bight of said yoke and said reversible drive ex-
tending from said frame on the other side of said
tilt axis, and a counterbalance spring means be-
tween said frame and said yoke.

9. Toy aircraft comprising a substantially U
shaped yoke, a spindle projecting outwardly from
the bight of said yoke, a cylindrical motor casing
concentric with a tilt axis through the outer
ends of said yoke, a frame, a pivotal support on
said axis between said frame and the cuter ends
of said yoke, a motor in said frame at one side
of said tilt axis and a reversible drive in said
frame connected to said motor and extending on
the other side of said tilt axis, and a tilt tube
and propeller shaft extending from said frame
and said casing and connected to said reversible
drive and said motor respectively.

FREDERICK A, CHRISTIANSEN.
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