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1

The present invention relates to an automatie
gear control mechanism for the operation of
toy electric trains, more particularly teo sueh
trains employing a worm drive for the locomo-
tive. X

The principal object of the invention is tle
provision of a simplified gear system under the
control of a selector device adapied to be set
manually and designed to pre=select the direction
in whieh the toy electric locomotive may be made
to travel when the power is turnéd on.

Another object is the provision of a contrel

mechanism for a gear system embodying a worm
drive for the locomotive, which gear system fune-
tions automatically to disconnect the motive
poWer from the drive wheels upon ifiterruption
6f the éleétric current used to energize the motor,
wheéreby the locomotive may éoast freely when
the motor is shut off.
\fiothHer object of the invention is thé pro-
visiort of simplified means for deétermining the
diréction the locomotive shall trdvel, upon the
application of motive power tliereto, said measis
Beitig free of switch relays, multizswiteh con-
tdets, or the like, which are geénerally required
b0 teverse the direction of travel of the locomo-
tive.

A: fufthér object is the provision of a power
system which permits the electric miotor of the
Iocoraotive to run in one direction only, irrespec-
tive of thé direction in which the locomotive
moves.

A still further objeét of thé invention is the
provision of & selector mechanism: having differ~
ent settings, and which when once set causes the
Ioecmotive to travel in the pre-selected direction
until that particular settifig is changed at the
will of the train operator. .

Otliér objects of the invention relating to de-
tails of constructioni, arrangement of parts, and
the mariner in which they function will be ap-
parent: as the description proceeds.

For' a full and more complete understanding
of the invention, reference may be had to the
following description and accompanying draw-
ihgs, wherein: . _

Figure 1 is a seetional view of a toy locomotive
embodying the present invention; .

Figure 2 is an enlarged fragmentary eleva-
tional view of the gear system; L

Figure 3 is a section taken on line 3-—3 of Fig-
ure 2;

Figure 4 is a perspective view of the gear rack
tripping means; , L

Figure 5 is an end elevational view showing the
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2
mounting of the gear mechanism on the locomo-
tive frame; , . i
_ Figure 6 is an enlarged sectional elevation; on
line 6—=8 of Figure 5, of the tripper mechanism;

‘Figure 7 is a fragmentary perspective view,
showmg the construction for pre-determining
the manner of operation of the gears;

Figure 8 is a sectional elevation of the gear
and tripper mechanisms, showing the tripper in
neutral position and the motions of the rocker
arm and worm gears; and ;

Figure 9 is a view similar to Pigure 2, showing
a modification consisting of a duplication of the
gear elements.

Referring to the accompanying drawings, and
more particularly to Figures 1 and 2, an electric
locometive is generally indicated by the reference
character I, having mounted therein a motor 2,
which may be driven by an alternating current
dérived from a supply line of commercial volt-
age.

A drive shaft 3 supported in suitable bearings
4 may be directly connectéd to the armature of
the motor 2. Power supplied to the shaft 3 is
used to propel the locomotive through a gear
system, which may comprise worms 5 and 6 hav-
ing opposite pitch; i. e, left and right hand
threads, respectively formed on a sleeve 1. The
sleeve 7 is adapted to reciprocate back and forth
oni the shaft 3, but is pinned thereto by means
of a key 8§ fitted into a keyway 9. The woris
¥ and § are adapted to mesh with a worm wheel
f1, which is mounted on an axlé 12 of the driv-
ing wheels 13.

A& rocker i4, having arms 15 and {5, carries at
the extreriities thereof a set of géar teeth form-
ing racks 17 and (8. The teéth of the racks #7
and I8 are addpted to mate with the worms 5
and 6 respectively, when they come into engage-
ment, as hereinafter deseribed. The rocker 4
is' pivotally mounted within the sides of the loco-
motive frame (9, by means of a shaft: 20. The
ends of the shaft 20 rest in grooves formed on
the edges of the frame 13 (see Figures 5 and 8)
and said shaft is yleldmgly maintained in posi-
tion by coil springs 21, as hereinafter more fully
set forth.

Cooperatively positioned with respect to the
rocker 4 is argear rack tripper mechanism, -desig-
nated generally by the reference character 22,
comprising a rectangular frame 23, the trans-
verse ends of which constltute stops or abutments
24 and 25 for the gear racks {7 and (8 respec-
tlvely (see PFigures 1, 2, 4, 6, and 8). As will be
noted, the gear rack tripper mechanism 29 is
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3
mounted over the top of the gear racks 1T and
18 by the engagement of studs 26 in holes 27 (see
Figures 4 and 5) provided in a yoke member 23
forming a part of the frame 23. The studs 28
are secured to the engine frame {9, and extend
laterally therefrom. A bar 29 is carried upon an
extension 39 of the rocker 14, and one end of the
several coil tension springs 21 is secured thereto,
and the other end of said springs is fastened on
the studs 26. The springs 21 perform the dual
function of (1) maintaining the ends of the shaft
2@ in the grooves formed in the frame {8, as men-
tioned above; and (2) holding the rocker 14 on
opposite sides of center when it is rocked to the
right or left about the shaft 20 by manipulating
a handle 31 carried upon the top of the yoke £8.

The handle 31 is made of spring steel and ex-
tends through a slot 32 (see Figure 7), preferably
located in the top of the locomotive hood or boiler
33. The slot 32 is provided with notches 34, 35,
and 38, which constitute positions in which the
handle may be set, which settings in turn control
the dirvection of travel of the locomotive, as pres-
ently explained. It is obvious that the handle
31, if desired, may be secured to the side of the
yoke 28, and project laterally from the boiler 33,
as shown in dotted lines in Figures 4 and 5.

From the above, it will be appreciated that the
construction employed to pre-determine the di-
rection that the locomotive shall move may be
regarded as a selector mechanism which may be
set by the operator, and in this manner, the direc-
tion of movement of the train may be pre-se-
lected and/or changed at will.

The operation of the above-described mecha-
nisms in controlling the movements of the loco-
motive may be described as follows. Let it be
assumed that the position of the handle 31 is set
in the notch 34, and that the gear rack {7 and
coating worm 5 is effective in combination with
the worm wheel (i to control the rotation of the
latter in a counterclockwise direction and conse-
quently to drive the locomotive rearwardly.

As illustrated in Fig. 2, the gear rack {ripper
frame 23 has been swung in a counterclockwise
direction or to the left, this action initially en-
gaging the abutment or stop 24 thereon with the
sloping upper adiacent edge of the rocker {4 and
thereby turning the latter in a counterclockwise
direction to the position shown in Fig. 2. With
the left hand threaded worm 5, operatively en-
gaged with the worm wheel i1, as long as current
is supplied to the motor 2, the locomotive will
continue to run rearwardly, the operating parts
remaining in the same relative position shown.
When the motor is deenergized, the shaff 3 will
cease to drive the locomotive, but the momentum
of the latter will eause it to coast in the direction
it was previously moving; i. e., rearwardly. Since
the sleeve T is secured against rotational move-
ment on the shaft 3 by the pin 8, although slid-
able on said shaft, it will rotate therewith, but
will now begin to move axially to the left, there-
by bringing the worm 5 into abutment with the
adjacent end of the rocker {4 and on further
movement to the left causing said rocker 14 to
turn the frame 23 sufficiently to bring the end
25 info contact with arm 16 of rocker {4. The
rocker 4 will now be moved to a position tempo-
arily that permits the worm 5 to pass under the
rack iT1. The latter however is immediately re-
turned by the springs 21 into its previous posi-
tion but with the rack i7 now in mesh with the
worm 5, as illustrated in dotted lines in Fig. 8.
When the motor 2 is again energized the worm 5§
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and sleeve T while rotating in the same clockwisa
direction will move axially to the right as the
worm threadedly engages the rack {7 or until the
said worm 5 is again in mesh with the worm wheel
{1 and effective to run the locomotive rearwardly
again. Each time the motor is deenergized and
subsequently energized, the same cyele of opera~
tions will ensue, the locomotive running rear-
wardly upon reenergization of the motor.

In order to cause the locomotive to run for-
ward, the handle 3! must be moved into the
notch 32, which is the forward setting. This will
cause the rocker arm 14, under the action of
springs 21, to be snapped right of center, as
shown for example in dotted lines in Figures 6, 8,
and 9. In this position, the gear rack {6 engages
the stop 25 of the frame 23 (see Figures 8 and 9).
Tt will be appreciated that the motor 22 only ro-
tates in one direction, and with the gear rack trip-
per mechanism in its present assumed position,
the movement of the sleeve 7 will be to the left,
so that the worm 6 will be brought into engage-
ment with the worm wheel {i. Since the pitch
or threads of the worm § are right-handed, as
opposed to the left-handed threads of the worm
8, the worm wheel {1 will now be rotated in a
clockwise direction, with the result that the loco-
motive will move forward. When the power to
the motor is interrupted, the sequence of opera-
tions previously described with respect to the dis-
engagement of the worm 5 {rom the worm wheel
{1 will be repeated except in reverse order. Also,
as in the previous case, each time the power to
the motor 2 is turned on, the locomotive wiil con-
tinue to move in a forward direction.

When the handle 8§ is placed in the center
slot 85, deenergization and subsequent reenergi-
zation of motor 2 will result in axial movement
of the worm sleeve 1 alternately to the left and
to right or vice versa, as the worms § and 6 alter-
nately abut their adjacent stops 4 and permit
the temporarily center-positioned worm to turn
the worm wheel in the direction dictated by the
instantly engaged worm. The left hand threaded
worm 5 serving to run the locomotive rearwardly
and the right handed worm operating the loco-
motive forwardly. In either case, the motor 2
and connected sleeve 7 continue to turn in the
same direction.

The modification shown in Figure 9 confem-
plates the duplication of the gear mechanism by
extending the sleeve T and providing two sets of
worm gears § and 6, which are adapted to engage
two worm wheels 1. This arrangement affords a
two-wheel drive for the locomotive, and in that
respect furnishes variations in structurai and op-
erational features. It is obvious that the more
varieties of operational features are incorporated
into the locomotive, there is a corresponding in-
crease in the attraction to the operator.

From the foregoing description, it will be ap-
preciated that in accordance with my invention,
greatly improved results are obtained, as for ex-
ample, stopping the locomotive is more realistic
because of the coasting feature incorporated in
my construction, as opposed to a dquick, jerky
stop, and sliding of the wheels of the locomotive
on the track where this coasting feature is absent
in previous mechanically-driven locomotives.

It is also obvious that my construction greatly
simplifies the operation of the locomotive in that
no switching relays, multi-switch contacts or the
like, are required to reverse the direction of travel
of the engine. This simplification is largely ef-
fected from the fact that it is not necessary to
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reverse the motor to obtain a reversal in the
direction of travel of the locomotive,

While certain preferred embodiments of the in-
vention are hereinbefore set forth, it is to be
clearly understood that the invention is not to be
limited to the exact construction illustrated and
deseribed because various modifications of the de-
tails may be provided in putting the invention
into practice within the purview of the appended
claims.

What is claimed is:

1. In an electrically powered mechanically
driven toy locomotive, the combination of, an
electric motor as the primary power source for
driving the locomotive, a drive shaft fast to said
motor and rotatable thereby, a gear rack mecha-
nism comprising a pivotally mounted rocker hav-
ing gear racks on the ends thereof, a plurality
of worms formed on a sleeve and each of which
is adapted to mate with one of said racks, said
sleeve being slidably mounted on said shaft but
secured against rotation thereon a worm wheel
adapted to mesh with said worms, said worms be-
ing juxtapositioned with respect to said racks and
said wheel, a fripper mechanism comprising a
frame having stops and mounted above said rock-
er, a. spring actuated mechanism for snapping
said rocker from right and left of center, a se-
lector mechanism for setting said tripper mecha-
nism, the arrangement of worms with respect to
said racks being such that they mate when said
motor is deenergized and said worms are caused
to mate with said worm wheel when the motor is
energized, the order of mating between said
worms and said racks being determined by the
setting of said selector mechanism, which order
remains unchanged until a given setting of the
selector mechanism is changed.

2. In a device of the kind described, in com-
bination, a frame, a plurality of wheels movably
supporting said frame, a motor mounted on the
frame, a shaft connected to said motor, a sleeve
slidably mounted on the shaft but secured against
rotation thereon, a pair of worms arranged on
said sleeves, each of said worms being alterna-
tively engageable with a worm wheel secured to
means fastened to a pair of said wheels, said shaft
being arranged to turn in one direction only, and
manually operable means connected to the frame
and coactable with said worms to cause said
sleeve to be moved axially of said shaft to selec-
tively bring one of said worms into mesh with
said worm wheel and thereby determine the di-
rection of rotation of said worm wheel.

3. In a toy locomotive of the kind described, a
body portion, a plurality of wheels movably sup-
porting the body portion, an electric motor ar-
ranged on the body portion and having a shaft,
a sleeve slidably mounted on the shaft but pre-
vented against rotation thereon, a right hand
worm fast to a portion of the said sleeve, g left
hand worm fastened to another portion of the
sleeve, stop means to limit axial movement of
said sleeve, a second shaft connecting a pair of
said plurality of wheels, a worm wheel fastened
to said last mentioned shaft and operably con-
nectable with either of said worms, and a pair of
racks rockably mounted on said body portion
and selectively engageable with either of said
worms.

4. In a toy locomotive of the kind described and
having a body portion, a motor arranged on the
kody portion and having a shaft, a sleeve slidably
mounted on the shaft but secured against rota-
tion thereon, a worm fastened to the sleeve and
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having a right hand thread, o second worm se-
eured to said shaft and having a left hand thread,
& worm: wheel selectively engageable by either of
said worms and fast to a second shaft, a pair of
wheels seeured to the said second shaft and op-
erable to drive the locomotive,-and selector means
movably mounted on the body portion and er-
gageable with either of said worms, said selector
means being operable to automatically control
the engagemeént of the worms with the worm
wheel and thereby control the direction of move-
ment of the locomotive.

5. It & t6y locomotive, the combination of, an
electric motor and a source of power for operst-
ing the same, a rocker having gear racks cut
thereon, & sleeve having oppositely directed worm
sections formed thereon and either one of which
is adapted to mesh with one of said racks, a drive
shaft connected to said motor and carrying said
sleeve, means for moving said rocker to bring one
of said gear racks into engagement with one of
said worm sections, a worm wheel connected to

" the drive wheels of the locomotive and adapted
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to-mesh with either of said worm sections, a trip-
per mechanism for controlling said rocker, g se-
lector device for setting said. tripper mechanism,
the meshing relation of said worms with said
racks. and said worm wheel being such that they
alternately engage and disengage when the power
to the motor is turned on or off.

6. In a toy locomotive, the combination of, a
worma wheel to be driven, an electric motor
housed within a casing, a source of power for
operating said motor, a gear rack mechanism
comprising a pivoted rocker having gear racks cut
on the extremities thereof, a sleeve having oppo-
sitely directed worm sections formed thereon and
either of which is adapted to be brought into
mesh with one of said racks to move said sleeve
longitudinally and bring one of said worm sec-
tions into meshing engagement with said worm
wheel, a drive shaft connected to said motor and
drivably carrying said sleeve, a tripper mecha-
nism for bringing one of said worm sections and
one of said gear racks into selective engagement,
said tripper mechanism comprising a frame hav-
ing stops adapted to engage said rocker, and a
selector mechanism operatively associated with
said rocker for pre-determining the order of en-
gagement of said rack and gears, whereby through.

* operation of said selector device the direction of
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movement of the train may be controlled when
power is applied to the motor.

7.In a toy locomotive, the combination of, a
worm wheel to e driven, an electric motor housed
within a casing and having a drive shaft, a source
of power for energizing said motor, a sleeve keyed
to said drive shaft and having a pair of cppositely
directed worin sections, a gear rack mechanism
including a pair of racks each of which is adapt-
ed to mesh with one of said worm sections to move
said sleeve axially of said drive shaft and bring
one of said worm sections into meshing engage-
ment with said worin whesl, g tripper mecha-
nism including a frame for actuating said gear
rack mechanism, a selector device having recesses
and adapted for controlling said tripper mecha-
nism, said device comprising a handle secured
to said frame element, said handle being adapted
to fit into said recesses which constitute operat-
ing positions on the selector, whereby through
the operation of the selector device the direction
of travel of the locomotive may be pre-deter-
mined when power is applied to the motor.

8. In a device of the kind described, the com-
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bination of a rotatable shaft, a sleeve slidably
mounted on the shaft but prevented from rotation
thereon, a right hand worm fast to the sleeve,
a left hand worm secured to the sleeve, a worm
wheel selectively engageable with either of said
worms and adapted for rotation by one of said
worms in a clockwise and by the other of said
worms in a counterclockwise direction, and a
pair of racks mounted on a rocker with each rack
being engageable by one of said pair of worms,
means to rock said rocker, either of said worms
normally serving to rotate the worm wheel when
said rotatable shaft is turned, said sleeve being
axially moved when said worm wheel is rotated
while one of said racks and the corresponding
one of said worms are in engagement, said racks
being movable to a position engageahle by either
of said worms and effective to control the direc-
tion of rotation of the worm wheel clockwise or
counterclockwise.

9. In a toy locomotive of the kind described
and having driving wheels, an electric motor,
a shaft fast to said motor and rotatable thereby,
a sleeve slidably mecunted on the shaft but se-

cured against rotation relatively thereto, right 2

hand and left hand worms fixed to the sleeve,
a worm wheel connected to at least one of the
driving wheels and effective for turning it, said
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worm wheel being selectively engageable by either

N 8
of said worms, and means comprising a pair of
racks arranged on the locomotive in nonrota-
tive relation to said shaft and either of which
is selectively engageable with one of said worms
for shifting the position of said worms with re-
spect to said worm wheel as an incident to ro-
tation of said shaft, whereby the direction of
rotation of said driving wheels may be controlled.

MILLARD L. JOHNSON.
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