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UNITED STATES

1,757,676

PATENT OFFICE

CHICAGO, ILLINOIS, A CORPORATICN OF ILLINOIS

MOTOR CONTRCL FOR TOY ELECTRIC LOCOMOTIVES

_ Application filed June 4, 1926. 'Serial No. 113,796.

This invention relates to toy electric loco-

motives, and more particularly to novel means

for controlling the current to the motor

whereby the direction of movement of the
lceomotive may be reversed in a simple and
practical manner. , .

A primary object of -the invention is to
provide means adapted to be automatically
actuated by the control of the circuit from the
transformer usually used in connection with
toy electric train outfits, whereby the opening

and closing of the circuit by manipulating
the rheostat handle of the transformer will -

cause the operation of an electrical device

which in turn renders mechanical means op--

erable for throwing a switch carried by the
locomotive to reverse the current to the termi-

nals of the motor.. That is to say, it is pro- -
posed, broadly, to provide means whereby

the control of the current to the tracks on
which the locomotive travels will operate
switch means carried by the locomotive itself
to cause the reversal of the motor. o

The patent to Culver No, 1,561,411 dated
Nov. 10, 1925 is directed to a combined motor

and headlight control mechanism for toy elec-:

tric locomotives; the same including a re-
versing switch carried by the locomotive and
actuated by contact with an abutment in the

trackway. The present invention represents

a carrying forward of the invention of the

Culver patent in the respect that the re- -

versing of the switeh on-the locomotive con-

trols both the motor and the headlights, but.
5 instead of the switch on the locomotive being

actuated by an abutment in the trackway it
is operated by means carried on the locomo-
tive and controlled by the manipulation of
the transformer which feeds the current to
the track system. Also, in the foregoing
connection the present invention conterm-
plates a carrying forward of the invention
shown and described in the Becker Patent No.
1,589,096 dated June 15, 1926 wherein-a spe-
cial form of reversing switch is used to re-
verse the current to the motor and headlights,

the said switch being operated through the:

intermediary of an actuator which is en-
gaged by an abutment in the trackway..
Accordingly, the present invention con-

‘drawings in which o
- Tig. 1 is a vertical sectional view of the &
motor unit of a toy locomotive, illustrating

templates track circuit controlled means for
in turn controlling the actuating means for
the switch, thereby rendering it unnecessary
to provide special track abutments and
rendering the control of the locomotive en-

“tirely automatic through the means for con-

trolling the track circuit, usually a trans-
former. The transformer in this case acts
as a switch to.open and close the circuit or if
not actually opening and closing the circuit

to reduce the voltage to such an extent that -

the resistance in-the track system will serve
to cut down the current to the electro-mag-
netic control means so that it will automati-
cally release the switch actuating means for
operation. ‘ ST :

- A further object of the inventien is to pro-
vide a novel series of instrumentalities for
actuating the reversing switch which are so
arranged and located that they may be manu-

ally rendered inoperative when-it is desired-
‘to run-the locomotive in one direction only,

or on the othér hand make possible the man-
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ual control of the reversing switch if desired.

With the above and other cbjects in view

-3
[

which will more readily appear-as the nature -

of the-invention 'is bettér understood, the
same consists in the novel construction, com-
bination and arrangement of parts herein-
after more fully described, illustrated and
claimed. B . '

- A preferred and practical embodiment of
the invention is shown in the accompanying

the present invention.
Fig. 2 is a top plan view of the construc-

‘tion shown in Fig. 1.

Fig. 3 is a detail perspective view of the
reversing switch. -~ _ '

- Fig. 4 is a detail perspective view of the
lever element of the reversing switch actu-
ator.’ ,

Tig. 5'is a diagrammatic view illustrating
the manner in which the reversing switch is
thrown to one pesition by the momentum of
the locomotive after the current has been

shut off." o :
Fig. 6 is a view similar to Fig. 5 illustrat-
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ing the manner in which the switch is thrown
to the opposite position.. -

Fig. Tis a horizontal sectlonfxl view taken
on the hne —7 of Fig. 1.

Fig. 8isa dlacrrammatlc VleW illustrating
the- cu‘cults 1nvolved

Similar reference characters desmnate cor-

responding parts throughout the sever‘ll fig-

ures of the drawings.
In carrying the invention into eﬁ’em it is

proposed to provide control means for ‘the
reversing switch contained entirely within

the motor unit designated generally as U.
This unit includes the side frame plates T,
one of which carries the reversing switch
designated generally as R and the electro-

macrnet device A for controlling the opera-

tion of the actuator B for the reversing
switch” designated generally as R. The ac-
tuator includes a lever and ratchet element
respectively designated as B and B2, the for-
mer being preferably carried by one of the
frame plates and the latter being carried by
the shaft 1 which is a part of the motion
transmitting means from the motor M to the
track wheels W.

The electro-magnet- device A is-in circuib
with the field coﬂs of the motor M, as will
presently more fully appear. in detail,' and

when current is beino' supplied to the.motor:

the said device A Wlll hold the lever B* of
the actuator B elevated in the dotted line po-
sition so that its forward end is held out-of
contact with the ratchet Bz
‘When the circuit to the motor is'cut of’ the
device A will be deenergized and will pe1 mit
the lever B! to drop ‘and be actuated by the
ratchet B2 so that the said lever B' will

throw 1Lhe switch R and thus reverse the ter-

mmals of the switch so that when the cur-
rent is again turned on the motor will rotate
in the Opp051te direction. Tt will of course
be understood that when the current is again
turned on the device- A will Tift the lever B
to the dotted line position (Fig. 1) so that
the forward end thereof will be out of the
path of operation of the ratchet B2 Thusz,
it will be apparent that the reversing switch
R is controlled by the actuator B each time
the device A is deenergized, the movenient of
the lever B! of the actumtm being effected
through the movement of the 10(:01*1 tive due
to its momentum the ratchet B2 being a fric

tion ratchet, as will presently appear. :

Referuncr now more specifically to the ar-
rangement and details of construction where-
by the foregoing novel results are obtained,

reference may be made to Figs. 1, 2 and 8

from which it will be observed that the shaft
1 which - car ries the friction ratchet
B2 is driven by the motor operated pinion 2

(see Fig. 7) through the medium of the rela-

-tively ]aroe gear 3 mounted on the shaft 1.

The pinion. 9 is mounted on the - armature
shaft of the motor M and by reason” of its

W hee? ,
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small diameter has a Iehtlvely high speed
as compared with the gear 3 to give the de-
sired power advantage for dri iving the wheels

W.. The gear 3 carries on the face thereof a’

gear 4 which in turn mechos Wlth the gears
5 on the track engaging wheels W.’ This is
standard construction-but is described here

so that it will be understood how the ratchet
" B2is. drlven after the current to the motor M

iscutoff.

The frame phtes F have moun*ed at thelr
lower side an insulation memher 6 carrying
the trolley T adapted to engage within the

third rail R® of the track system in the usual

manner while the wheels W engage with the

70
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track rails R?, as shown dlaommmahc(ﬂly m.o
Fig. 8. The third rail R? is electr ically con-

tinuous' and insulated in:the usual manner
from the metallic ties while the wheel bearing
rails R* form the ground of the circuit,

85

Therefore, the trolley T is directly connected: -

by means of the wire 7 with the field coil 8
of the motor M, and the field eoil 8 is in turn
connected by the wire 9 with the magnet coil
10 of the electro-magnet device A. The coil
10 is grounded as ‘zhov*n in Fig. 8 to com-

‘plete the circuit through the frame of the
unit U and wheels W to the rails R

Also
the coil 10 is connected by wire 11 to the mid-
dle terminal 12 mounted on the insulation
piece R’ of the reversing switch R. o

‘The reversing switch. R may be of the same '

general COIlStI‘dCth‘l and type shown in the
Becler patent previously referred to and

therefore the same will not be descmbed in de--

tail here except in so far as is necessary to
follow out the circuits. Therefore, it may
be pointed-out that in addition to the main or
middle terminal 12 the switch includes the
motor terminals 13 and 14 the same being
connected to the commutator of the motor
through the medium of the wires 15 and 16
respectively. Also as will be observed from
Figs. 1,2 and 8 the terminals 13 and 14 may
be connected by the wires 17 and 18 with the
front and rear headlights 19-and 20.

“The shiftable metal member 21 of the re-
versing switch is pivotally supported in the

frame as indicated at 22 and may have the

finger operating extension 23 as shown. The
body of the member 21 is provided with suit-
able insulation 24 carrymﬂ on its face a cen-
- trally located pair of electrically connected
contact fingers 25 and 26, and the separate
ground contact fingers 27 and 28 which are se-
cuired to the metal member 21 by fastenings
27 and 28* and are therefore grounded.
The contact fingers 25 and’ 36 always co-

operate with the main terminal 12, that Is,

they serve to alternately comnect the main
terminal 12 with the motor terminals 18 and

14. As Wlll be observed from Fig. 5 the mem:.

ber 21 is so arranged that the locomotive
moves forward. In this position of the switch
the contact finger 26 will rest upon terminal

80-
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“ratchet wheel B2 - S :
The ratchet wheel B? is frictionally mount-~
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12 and the contact finger 95 will rest upon
motor terminal 13 while ground contact 28
engages with terminal 14. When the loco-

motive is to be reversed to move backward the

switch part 21 is thrown to the position shown

in Fig. 6 whereupon the contact 25 will en-
gage the main terminal 12 and contact 26 and -
engage motor terminal 14 and ground con-.

tact 27 will engage terminal 13:

Referring now to the actuator B for the

reversing switch' R, it will be observed that

the lever B! of the said actuator is provided
with an elongated slot 29 whereby it may be
loosely mounted on the pin 30 carried by oné
of the side plates of the frame ¥, (Fig. 1).
Adjacent the slot 29 the lever B* is provided
with a notch 31 for receiving the arm 32 of
the reversing switch member 21 so that when

the lever B! slides in the direction. of "its:

length on the pin 80 it will effect the shifting
of the member-21. The intermediate portion
of the lever B! is-provided with the laterally

offset and horizontally disposed ear 33 which -

has a slot 34 for loosely and slidably receiv-

.- ing the end 85 of the solenoid of the electro-

magnet A. - Also as will be observed from Fig.
4'the said lever Btis provided at one end with

the ‘laterally offset ratchet engaging lug 36 -
- which isadapted to be lifted out of or dropped-

into engagement with-the teeth 37 of the

ed on the shaft 1 by means of the coil spring

38 and washer 89 which holds the spring -
. 38 compressed against the side of -the ‘disk

892. Tt will thus be apparent that the.ratchet

wheel B2 will frictionally move with the shaft

1 but when the ratchet is held by the lug 36
engaging with the teeth 37 thereof, the con-
tinued movement of the locomotive due to its
momentum will be permitted without-damag-
ing the moving parts of the locomotive. '

1f it is desired to render the actuator B
inoperative it is only necessary to maintain
the lever Bt elevated by means of the cut-out
device pivotally carried by one of the frames
F and clearly shown in Fig. 1. This cut-out
device consists of an arm 39 pivotaily sup-
ported as at 40 and having the offset portion
41 for receiving the manipulating lever 42.
When the device is in the full line position

" ghown in Fig. 1 the automatic control of the

6G
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sctuator is permitted, but when the arm 42 is
pushed to the dotted line position shown in
Fig. 1 the automatic means is cut-out by auto-
matically maintaining the lever B* elevated

so that it cannot £all into the ratchet B2 when

the magnet is deenergized. The train will
always run in one direction when the cut-out
device is thrown to the dotted line position,
regardless of when the current is turned on
or off. "The operation of the device may be
briefly descrikbed as follows: = I
Assuming that the wheels W of the unit U
are resting on the track rails R=—R? (Fig. 8)

‘but if a battery of proper voltage should be

3

and: the trolley T of the unit is resting upon
the third rail- R3, if the rheostat Y of the

“transformer Z is turned to the “on” position,

the third rail R? and the track rails will be
charged with electrical current and the elec-
tro-magnet A will be energized-simultane-
ously with the furnishing‘of the current.to
the motor M.. "When the electro-magnet A
is energized its solenoid lifts the lever B* of

‘the actuator B, and the motor will run either

forward or backward according to.the posi-
tion of the reversing switch asshown either
in Fig. 5'or Fig. 6. ‘

Upon desiring to cha;nge;ﬂié direction of
travel . of the locomotive, the rheostat handle

is moved back to the “oft” position whereby

70 -
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the current to the motor is cut off ‘and like- -

36 thereof will drop into the ratchet B%: As
previously explained the ratchet is friction-
ally held to the shaft 1 and although the
current to the motor M is.cut off the loco-

motive will move a short. distance due.to its

momentum and readily shift the lever B’
longitudinally so as to shift.the reversing
switch R~ ; N
- Fach time the current is-cut on and off at
the transformer-rheostat the magnet A will
be energized and deenergized to control the

' arm Band the ratchet B* will move the arm

‘wise electro-magnet A is deenergized thus -
‘causing the lever B’ 'to drop so that-the lug = .
‘85

90

forward or backward as will be readily appar-

ent from Figs. 5and 6.~ = -

Fromthe foregoing, it will be apparent that
the present invention provides means for au-
tomatically controlling the reversal of the di-
rection of movement of a toy locomotive by
the control of the current from the trans-

former which usually in¢ludes a rheostat, or,

an equivalent device acting-as a switch. .As .
-is well known transformers are used merely

for the purpose of stepping down alternat-
ing current house service lines to the low
voltage necessary to operate the toy motor,

used, or current from any source of suitable
voltage used, a mere switch of simple form
would serve to control the current in-suchia

100
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way that the object and intent of the present -

invention would be carried out.” Therefore,
it will now be apparent that the “contrel”
of the device herein claimed is from some
remote point, as for example, at or adjacent
the transformer, but the actual operating

means for causing a reversing of the electrical :
‘switch-is entirely mechanical, the same being

momentum-operated -from the running gear
of the locomotive by the-over-running there-
of when the current is switched .off and the
mechanical. - reversing  device therefore - is
placed in operative condition. = :

Without further description it is thought
that the features and advantages of the in-

vention will be readily apparent to those -

skilled 'in the art, and it will. of course be"-
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understood that changes in the form, propor-
tion and minor details of constructlon may be

resorted to, without departing from the spirit

of the invention and scope of the flpker‘ded

- claims:

I claim :— ‘

1. An electric locomotlve 1nc1ud1ng a-driv-
ing motor, a reversing switch for the motor,
an actuator mcludmg a rotatable and a slid.

able part for the switch, electro-magnet
means for raising and lowering said slidable
part when the current to the motm is turned
on and off.

2. An electric locomotive lnduchno a driv-
ing motor, -
connected “ ith the motor, an; ‘lctl‘az.()l inclad-

' ing a rotakable part and:a-slidable part for

0
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the switch, and an electric deviece in circuit

with the driving motor and adapted to cause

the engagement of said slidable and rotatable
parts- When the current is cut oﬁ ircm the
drlvmo motor.

3. An electric locomotwe 1ncludmo’ a (:hlv
ing motor, a reversing switch for the motor,
an actuator for the switch. 1ncludmg a mem.

ber adapted to be driven by the over-running

movement of the locomotive after the current
has been cut off from the driving' motor,

Tever for throwing said switch, and an eiec-

trical device in circuit with the motor and
adapted to hold said lever in -an inoperative
position until the. current is-cut off from the
motor. -

~4. An electric. locomotlve mcludmcr 2 re-
versﬂgle driving motor, a reversing swuch for
the motor, an actuator 'for the reversing

switch ine udmo a slidable member ‘Ldapted :

to be shifted by the over-running movement
of the locomotive after the current has been
cut off from the.driving motor, a rotatable
member, and means controlled simultaneous-
ly with the motor for maintaining said slid-
able member out of-engagement wWith- the ro-
tatable member untﬂ eunent is cut off i’lom
the motor.

5. An electric locomotive 1ncludmo a re-
versible driving motor, a mechanical revers-
ing switch for the motor, an actuator for the
switch comprising a slidable member and a
rotatable member operated by the travelling

over-running movement -of the locomotlve,

after the current has been-cut off to the driv-
ing motor, and an electro-magnet device in- -

cluded in circuit with the motor and energized
simultaneously therewith- to maintain said

_slidable member out of engagement with the

60
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rotary member.of the actuator until the cur-
rent 1s-cut off from the motor.

6. An electric locomotive including a Te-
versible driving member, a reversing switch

for the motor, an actuator for the switch in--
-cluding a shdable member intérlocked with

the movable part of the switch .and a ro-
tatable ratchet member having a-frictional

,mountmo on a wheel driven, part of the loco-

an -oscillating - reversing switch

' 1-,_757,676

motlve and an electro-magnet included in
circuit- with the motor and connected with
said: slidable member whereby when current
is supplied to the motor the.said electro-mag-
net maintains the arm inoperative but releases
the. same into engagement with the ratchet

“when the culrent to the motor is cut off.
7.. An electric locomotive including a mo- .

tor frame, a reversible motor and a switch
carried by.the frame, and an actuator for
the switch also- mounted-on the frame and
including . a pivoted and. slidably mounted
lever havmo one end operatively engaged
with-the switch and provided with a later ally
projecting lug at its other end, and a ratchet
member I"mctlonahy mounted on a wheel driv-

en part of the locomotive for engaging said.

laterally off-set lug on the end of “the arm,
and an electro- mafrnet included: in circuit
with the motor and havmo the solenoid there-
of connected with said arm whereby when the

‘motor is energized the maonet wall 1ift the

arm out of the ratchet.

8. An electric locomotive 111c1uchng a re—'

Versﬂ)le driving motor, a mechanical revers-
ing switch for. the motor automati¢ actuating
means for the said: sw1tch, including a lever
a adapted. to. be shifted by the over-running

-movement of the locomotive after the current'

has been cut off from the duvmcr motor, and

-means for manuaHy rendemncr sald lever in-

operative.
9. An electric locomotlve including a re-
versible driving motor, a reversing sw1tch for

~the motor, automatic actuatmo means for the

switch 1ncluc11n<r alever,a mag net and a mem-
ber for moving the lever, and a manually. op-
erated member ‘for engaging said lever for

rendering said automatic means inoperative.
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10. An electric locomotive 1nclud1n0 a re- 103

Versm(r dI‘lVlllO‘ ll’lOtOl a rever smo SWltCh Ior

the motor automamc actuatlnfr means for the

switch’ 1nc1ud1ncr a pwoted sliding lever,
means for rendeuno said lever 1noperat1ve,

and ‘a handle for manually operating . the-

switch when the lever is rendered inopera-
tive.

11. An electric locomotwe lncluchncr a driv-
ing motor, a mechanical reversing switch for
the motor, an actuator for the switch includ-

“ing a-lever connected with the switch and.a
,lever engaging member imovable by the wheels-

of the locomotlve, and electro-mechanical
means controlled simultaneously with the

‘motor for rendering said lever operative or

inoperative -with recpect to the part driven
by the wheels of the locomotive. :

12. An electric locomotive including a driv-
ing motor, a mechanical reversing sw1tch for
the motor, an actuating device for the switch
operated from the over-running movement of
the locomotlve, and an electro-mechanical de-
vice in circuit with the motor and adapted to
render the actuating device inoperative until
the current is cut«oif from the motor.

110
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13. In a toy 1'allway system, tbe combm‘l-
tion with the tracks and the source of elec-
trical energy therefor, of a locomotive havmg
o veversible. motor, and means carried by the
locomotive for effecting the reversal of the
motor, said means mcludmo a switch and mo-
mentum operated electro-mechanical means
operated from the source of ‘energy which

~ feeds the motor but independent of the mo-

10

156

' tor ‘md also by the over-running movement\

of the locomotive.

14. In -a toy electric railway system, the
combination with the tracks and. the source
of electrical energy, of a locomotive having
a reversible driving motor, a shiftable me-
chanical switch for the motor, and means “for

-actuating said switch when the source of elec-
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trical energy is interrupted, said means com-
prising an electro-mechanical device having
a part operated from said source of energy
but independent of the motor and another
part by the over-running movement of the
locomotive.

15. A train control for toy electric railway

systems including in combination with the

tracks and the source of electrical energy, of
a wheeled vehicle having a driving motor, a -
reversing  switch for the motor, an electro-
mechanically controlled device for actuating
said switch when the source of energy is in-
terrupted and the vehicle continues to- run
when the energy is cut off, the electric con-

trol means being independent of but in par-

allel with the motor, and a primary control .
device arranged between the source of energy
and the tracks to provide a remote control
for the motor and the said eleotro~mechamcal
means. '

In testimony whe1e0f I hereunto affix’ my

signature.
FRED MIZE;

1,767,676 ’
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