March 17, 1931. ' H. S. BECKER 1,796,554

REVERSING MECHANISM FOR T0Y ELECTRIC LOCOMOTIVES

Filed July 24, 1929 3 Sheets-Sheet 1

b7 Jrwentor
“7 i el . Harryg.S. Becleer,
LT ___378 .
______ i e e By
5 51T Bltocmey




1,796,554

March 17, 1931. H. S. BECKER
REVERSING MECHANISM FOR TOY ELECTRIC LOCOMOTIVES
'3 Sheets-Sheet 2

Filed July 24, 1929

:?_4

Frg.5.

Y
3
l 3
[ =

HarryS. Becker;

y R JIG g




March 17, 1931. H. S. BECKER 1,796,554 =

REVERSING MECHANISM FOR TOY ELECTRIC LOCOMOTIVES

Filed July 24, 192¢ 3 Sheets-Sheet 3

I

D

4 NV? N“/l [L""lt

~w 1
2
-

v 4 |
7 it
Bttor ney




10

15

20

25

30

35

40

45

Patented Mar. 17, 1931

UNITED STATES

\ - 1,796,554

PATENT OFFICE

HARRY 8. BECKER, OF RIVER FOREST, ILLINOIS, ASSIGNOR TO AMERICAN FLYER
MANUFACTURING COMPANY, OF CHICAGO, ILLINOIS, A CORPORATIOCN OF ILLINOIS

REVERSING MECHANISM FOR TOY ELECTRIC LOCOMOTIVES

Application filed July 24,

This invention relates to toy electric loco-
motives, and has particular reference to a
remote control reversing mechanism for such
locomotives.

Heretofore it has been the general practice
to provide for remote control reversing
movements of toy electric locomotives by
mounting on such locomotives a solenoid or
coil for operating in conjunction with a vari-
ons related mechanisms so that upon actua-
tion of a manually operable switch to open
the electric circuit to the motor of the loco-
motive, the solenoid or coil automatically
operates the various mechanisms which in
turn actuates a motor reversing switch,
whereby the locomotive is caused to proceed
in a direction opposite to the direction it last
traveled, when the manually operable switch
again is closed. This means of providing for
vemote control of toy electric locomotives has
proven an extremely costly one, inasmuch as
it necessi‘ates the provision of a special
solenoid or coil, a special mounting therefor,
and various other special parts to be used in
conjunction with said coil and its mounting.
Therefore, the general object of the present
invention is to provide a remote control re-
versing mechanism for toy electric locomo-
tives which eliminates the necessity of pro-
viding a special solenoid or coil with its spe-
cial adjuncts, and which is of simple, inex-
pensive, strong and durable construction,
positive in its operation, and thoroughly re-
liable and efficient in use,

With the foregoing and other objects in
view, the invention consists in the novel fea-
tures of construction, combination and ar-
rangement of parts as will be hereinafter
more fully described, illustrated in the ac-
companying drawings and defined in the ap-
pended claims.

In the drawings, wherein like characters of
reference denote corresponding parts in the
different views:— : ’

Tig. 1is alongitudinal section through the
operating mechanism of a toy electric loco-
motive equipped with the present reversing
mechanism, the parts of the latter being
shown in the position they occupy when the
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locomotive is traveling to the left as viewed
in the drawing.

Fig. 2 is a top plan view of the clutch ele-
ment of the present reversing mechanism.

Fig. 8 is a section on the line 3—3 of Fig. 2.

Fig. 4 is a side elevation illustrating the
position automatically assumed by the parts
of the mechanism when electrical energy to
the motor of the locomotive is cut off during
travel of the locomotive to the left as viewed
in Fig. 1 of the drawings.

Fig. 5 is o diagrammatic view illustrating
the path of electrical energy through the mo-
tor of the locomotive when the reversing
mechanism is in the position shown in Fig. 4.

Fig. 6is a view similar toFig. 4 illustrating
the initial action of the reversing mechanism
when electrical energy is supplied to the
motor of the locomotive with the parts of the
mechanism positioned as shown in Fig. 4.

Fig. T'is a diagrammatic view illustrating
the final position assumed by the parts of the
mechanism following supply of electrical
energy to the motor of the locomotive with
the mechanism positioned as shown in Fig. 4.

Fig. 8 is a view similar to Figs. 4 and 6
illustrating the position automatically as-
sumed by the parts of the mechanism when
electrical energy to the motor of the locomo-
tive is cut off during travel of the locomotive
to the right and with the mechanism posi-
tioned as shown in Fig. 4.

Fig. 9 is a diagrammatic view illustrating
the path of electrical energy through the
motor of the locomotive when the mechanism
is positioned as shown in Fig. 8.

Fig. 10 is a view similar to Figs. 4, 6 and
8 illustrating the initial action of the mecha-
nism when electrical energy is supplied to the
motor of the locomotive with the parts of the
mechanism positioned as shown in Fig. 8; and

Fig. 11 is a diagrammatic view illustrating
the path of electrical energy through the mo-
tor of the locomotive when the mechanism is
positioned as shown in Fig. 10.

Referring to the drawings in detail, A des-
ignates, generally, a well known form of
power unit for toy electric locomotives, same
being inclusive of a frame 10, drive wheels
11, a motor 12 geared to said drive wheels, and
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a reversing switch inclusive essentially of a
contact carrying element 13 pivoted as at 14
for rocking movement between two positions,
in one of which, the position shown in Figs.
1, 8 and 10 in this instance, it is effective to
direct current throngh the motor 12 to cause
the armature thereof to rotate in a direction
to produce movement of the locomotive to
the left as viewed in Fig. 1, and in the other
of which, the position shown in Figs. 4 and
6 in this instance, it is effective to dirvect cur-
rent through the motor to cause the armature
thereof to rotate in a direction to produce
movement of the locomotive to the right as
viewed in Fig. 1.

Located in this instance below the motor
12 is a shaft 15, suitably geared to the arma-
ture of the motor 12 for rotation by the lat-
ter. On this shaft is fixed a sleeve 16 which
is flanged as indicated at 17, and rotatably
mounted on said sleeve, and at one side fric-
tionally engaging the flange 17 is a cam 18.
Suitably secured to said sleeve is a ring or
other form of abutment 19, and between said
abutment and the opposite side of said cam
18 is an expansion coil spring 20 which con-
stantly reacts from said abutment to main-
tain said cam in frictional engagement with
the flange 17. The cam 18 is inclusive of a
protuberance 21 and a lug 22 which latter is
disposed preferably but not necessarily di-
ametrically opposite to said protuberance.

Pivoted to the switch element 13, as at 23,
is a rod 24 which extends to a point approx-
imately above the shaft 15 and then is ex-
tended laterally as at 25, downwardly as at
26, again laterally as at 27 parallel to the
portion 25 in spaced relation thereto and
overlying the cam 18, its free end portion
28 having an L-shaped armature plate 29
suitably secured thereto for cooperation with
the electromagnet constituted by the wire
wound fleld laminations of the motor 12
whereby, when current is supplied to the
motor, the rod 24 is maintained in an elevated
position in which the cam 18 is free to rotate
without the protuberance 21 or the lug 22
thereof engaging the lateral portion 27 of the
rod, as illustrated in Fig. 1, and whereby,
when current is cut off from the motor, said
rod 24 is adapted to drop to a position in
which the lateral portion 27 thereof rests on
the cam 18.

With the switch element 18 positioned as
shown in Figs. 1, 8 and 10, cwrrent is adapted
to be supplied to the motor 12 as indicated in
the diagrammatic views, Figs. 9 and 11, to
cause the armature of the motor to rotate in
a counter-clockwise direction as viewed in
the drawings, which, through the gearing
aforesaid, causes the shaft 15 to rotate in a
clockwise direction and the wheels 11 to ro-
tate in a counter-clockwise direction to pro-
duce movement of the locomotive to the left
as viewed in the drawings. On the other
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hand, with the switch element 18 positioned
as shown in Ifigs. 4 and 6 of the drawings,
current is adapted to be supplied to the
motor 12 as indicated in the diagrammatic
views, Iligs. 5 and 7, to cause the armature
of the motor to rotate in a clockwise directicn
as viewed in the drawings, which through the
gearing aforesaid, causes the shaft 15 to ro-
tate in a counter-clockwise direction and the
wheels 11 to rotate in a clockwise direction to
produce movement of the locomotive to the
right as viewed in the drawings.

A manually operable switch 30 indicated
in the diagrammatic views, Figs. 5, 7, 9 and
11, is provided for controlling the supply of
current through the switch element 13 to the
motor 12, and, as is apparent, said switch
30 may be located at any desired point adja-
cent to or remote from the track layout over
which the locomotive s adapted to travel.

In view of the foregoing description con-
sidered in connection with the drawings the
operation of the invention is believed to be
apparent. Assuming the switch element 13
to be positioned as shown in Figs. 1, 8 and
10 of the drawings, and the switch 30 closed,
with the rod 24 elevated and held elevated by
the magnetism of the field of the motor 12
as shown in Fig. 1 of the drawings, it is man-
ifest that the locomotive will travel to the
left as viewed in said figure. If now, the
switch 30 is opened, current will be cut off
from the motor 12 and the rod 24 will drop
by gravity to a position in which the lateral
portion 27 thereof rests on the cam 18. Inas-
much as the mementum of the locomotive
will cause same to continue moving to the
left when the switch 30 is opened the shaft
15 and the cam 18 will continue to rotate in
a clockwise direction. This manifestly will
result in the lug 22 engaging the lateral por-
tion 27 of the rod 24 and pulling of said rod
to the right as shown in Fig. 4, thereby re-
versing the position of the switch clement 13.
Suitable stops (not shown) prevent move-
ment of the switch element 18 beyond its two
predetermined operative positions and,
therefore, when said switch element has been
pulled to the position shown in Fig. 4 the
cam 18 will be prevented from further rota-
tion and due to its frictional clutching en-
gagement with the flange 17 will act as a
brake to stop the locomotive. With the posi-
tion of the switch element 18 thus automati-
cally reversed upon opening of the switch 30,
it follows that if said switeh 30 then is closed
current will be supplied to the motor 12 to
produce movement of the locomotive to the
right as viewed in Fig. 1. This will result
in counter-clockwise rotation of the shaft 15
and the cam 18 from the position shown in
Hig. 4 sothat the protuberance 21 will engage
the lateral portion 27 of the rod 24 and ele-
vate said rod as shown in Fig. 6 to bring the
armature plate 29 into the effective zone of
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the magnetic flux of the field of the motor 12,
whereupon said rod will be elevated and
maintained elevated by said magnetic flux so
that the cam 18 may rotate freely until the
switch 80 again is opened. With the loco-
motive now traveling to the right as viewed
in Fig. 1, and the cam 18 rotating in a coun-
ter-clockwise direction, opening of the switch
30 will, of course, cut off current from the
motor 12 and the rod 24 will drop until the
lateral portion 27 thereof rests on the cam.
The momentum of the locomotive will cause
the cam to continue to rotate with the result
that the lug 22-will engage the portion 27 of
the rod and push same to the left, thereby
again reversing the switch element 13 so that
upon again closing the switch 30 the rod 24
will be elevated by the protuberance 21 and
the locomotive will travel to the left until
the switch 30 is opened.

Without further description it is thought
that the features and advantages of the in-
vention will be readily appartent to those
skilled in the art, and it will of course be
understood that changes in the form, propor-
tion and minor details of construction may be
resorted to, without departing from the spirit
of the invention and scope of the appended
claims,

I claim:

1. In a toy electric locomotive inclusive of
a reversible electric motor for driving the
same, the combination of a reversing switch
for said motor, a switch operating member
maintained in an inoperative position by the
magnetic field of said motor when current
is supplied to the latter and adapted to move
automatically to a position out of the effec-
tive magnetic field of the motor to be actu-
ated to reverse said switch when current is
cut off from the motor, means operable by
the momentum of the locomotive following
cutting off of the current to the motor to actu-
ate said member to reverse said switch, and

5 cam means operable by movement of the loco-

motive to move said member into the effective
magnetic field of the motor.

2. In a toy electric locomotive, a revers-
ing switch, a switch operating member, a de-
vice operable by movement of the locomotive
to actuate said member to reverse said switch,
means for holding said member in an inopera-
tive position with respect to said actuating
device when current is supplied to the loco-
motive, said member being adapted to move
automatically to a position to be actuated by
said device to reverse the switch when cur-
rent is cut off from the locomotive, and me-
chanical means operable by movement of the

3

actuate said member to reverse said switch,
means for holding said member in an inoper-
ative position with respect to said actuating
device when current is supplied to the loco-
motive, said member being adapted to move
automatically to a position to be actuated by
said device to reverse the switch when cur-
rent is cut off from the locomotive, a shaft
rotatable when the locomotive is in motion,
and means operable by rotation of said shaft
to move said member to its first mentioned
position.

4. In a toy electric locomotive, a reversing
switch, a switch operating member, a device
operable by movement of the locomotive to
actuate said member to reverse said switch,
electro-magnetic means for holding said
member in an inoperative position with re-
spect to said actuating device when current
1s supplied to the locomotive, said member

being adapted to move automatically out of

the effective magnetic field of said electro-
magnetic means and to a position to be actu-
ated by said device to reverse the switch when
current is cut off from the locomotive, and
mechanical means- operable following sup-
ply of current to said electro-magnetic means
to move said member to its first mentioned
position.

5. In a toy electric locomotive, a reversing
switch, a switch operating member, a device
operable by movement of the locomotive to
actuate said member to reverse said switch,
means for holding said member in an inoper-
ative position with respect to said actuating
device when current is supplied to the loco-
motive, said member being adapted to move
automatically to a position to be actuated by
said device to reverse the switch when cur-
rent is cut off from the locomotive, a shaft
rotatable when the locomotive is in motion,
and cam means operable by rotation of said
shaft to move said member to its first men-
tioned position.

In testimony whereof I hereunto affix my

signature.
HARRY S. BECKER.

locomotive following supply of current there- -

to to move said member to its first mentioned
position. -

3. In a toy electric locomotive, a reversing
switch, a switch operating member, a device
operable by movement of the locomotive to
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