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This invention relates to remote control sys-
tems, especially for toys, and particularly for toy
trains.

The primary object of our invention is to gen-
erally improve remote control systems for con-
trolling a plurality of operations in a toy. The
invention is disclosed as applied to a toy train
system, and is intended to afford remote control
of various train functions, such as the starting,
stopping and direction of -operation of the train,
the turning on or off of the lights on the train,
the operation of an audible signal such as a bell
or whistle or both, and the operation of the
coupling means between the locomotive and train

drawn thereby. 'To accomplish any one of the.

foregoing functions is comparatively easy, but to
control all of these functions in any desired
- combination while maintaining complete inde-
pendence of control for each of the functions, is
very difficult.
fact that in accordance with another feature and
object of the present invention, the control is
obtained by means of the regular propulsion cur-
rent, or in other words, through a simple two-
wire feed system, without necessitating extra
control wires or extra control current of differ-
entiated character. For example, there is no
superposition of direct current on alternating
current or vice versa, .and the track current is
the only current that. is used for signalling.

A system which successfully accomplishes the

foregoing objects is disclosed in ocur co-pending -

application Serial Number 202,187, filed April 15,

This difficulty is increased by the.

with a further feature and object of the inven-

‘tion, the necessary time intervals are established

at both the sender and receiver by using similar
synchronous motors and varying the permitted
number of revolutions of the motors,. this, of
course, being directly related to time. The first
of the two. impulses initiates a movemeént in one

. direction or so-called outward movement under

10

drive of the motor, while the second impulse ter-
minates the outward movement and initiates a
reverse or return movement to the home position.

~ The extent of movement at the sender and re-
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1938, and entitled “Remote control system for

toys.” 1In that system, the control is obtained
by means of a dial at the transmitter which inter-
rupts the current supply a number of times de-

pendent upon which of the control functions is

desired. When dealing with a large number of
control functions, this leads to a large number
of interruptions of the propulsion current. ' This
may slow up the movement of the train, and may
cause an unnatural and conspicuously chservable
continued blinking of the lights. One primsry
object of the present invention is to overcome the
foregoing difficulty, and to improve upon the
aforesaid train control system by minimizing the
necessary interruptions in the propulsion current.
With this object in view, we control all functions
by means of only two momentary interruptions,
the selection of the particular function being
determined by the spacing or time interval be-
tween the two interruptions.

The time interval is determined at the sender
and is measured at the receiver,

In accordance.
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“tor- -driven blower.

ceiver may be made the same, and may be used
to select any desired one of a group of control
functions.

Another object of our 1nvent10n is to provide
suitable structure for practicing the foregoing
method. A more detailed object is to provide for
the contingency of a single accidental interrup-
tion in the supply of propulsion current. This
causes an outward movement which, however, is
automatically rectified.

Train-carried whistles frequently employ a mo-
A further object of the pres-
ent invention is to. make it possible to drive a
whistle by means of the aforementioned syn-
chronous motor forming a part of the receiver,
thus dispensing with the need. for a separate
additional motor for the whistle.

To the accomphshment of the foregoing and
other objects which will hereinafter appear, our
invention consists in theé remote control system
and the elements thereof and their relation one

.to the other, as hereinafter are more particularly

described in the specification and sought to be
defined in the claims. The specification is ac-
companied by drawings, in which: )
_ Fig. 1 is a schematic diagram of a part of a
toy railway embodying our invention;

Fig. 2 is a perspective view explanatory of the

" construction of the sender or transmitter;

45
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Fig. 3 is a perspective view explanatory of the
construction of the receiver;

Fig. 4 is a transverse sectlon through a part of
the receiver;

Fig. 5.is a wiring diagram showing the wiring
at the sender and receiver;

Pig. 6 illustrates a modified construction using
forward and backward running gearing, and

showing the same in neutral position;

Fig. 7 shows the same in forward-running posi-
tion;

Fig. 8 shows the same in backward-running
position;



&

Fig. 9 is a front elevation of & motor-reversing
switeh which may be used at the receiver;

Fig. 10 shows the same in opposite position;

Fig, 11 is a side elevation of the same;

Fig. 12 is.a side elevation of a modified switch
for simply opening or closing the circuit;

Fig. 13 is explanatory of the operation of the
switches;

Fig. 14 is a transverse section through a switch
taken in the plane of the line t4—14 of Fig. 9;

Fig. 15 is a transverse section through-the
reversing switch taken in the pla.ne of the line
{5—15 of Fig. 9;

Fig. 16 is another transverse section. through

the reversing switch taken :in..the. hplane of the.

line 16—16 of Fig. 10;

g, 17 illustrates the metal parts of the slide

of the switch with the insulation slide removed;

Fig. 18 is explanatory of the uncoupling-mech-

anism;

-Fig. 19 is explanatory of the bell-ringing mech-

anism;

- Fig. 20 is-explanatory of a.locomotive whistle
~which may be advantageously used with one form
of our:invention;:and

Fig: 21- illustrates a-detail.

Referring to the drawings, and more particu-
--larly to- Fig. 1, the remote eontrol mechanism is
-~ shown  appiied te a toy train. This train com-
- prises a locomotive :12 -and simulated tender 14
pulling a train of cars, only the first car 16 of
which - is shown. ' ‘The. lecomotive tender 14 is
coupled to -the train at-18 by a special coupling
means adapted to be uncoupled under remote con-
trol, as will later appear.
vided with a headlight ‘20, and this and other
lights on the-train may be remotely controlled.
The starting, stopping and reversing of the train
may be remotely confrolled, as- well -as other
train -‘functions, as will- hereinafter appear. The
train operates on a-conventional. track system
made up of service rails-22-and a power rail Z4.
The track system is energized by a conventional
step-down transformer- 25, which- may ‘be con-
- nected -to an ordinary- household hghtmg sys-
tem by means of a plug-28. .

The output of transformer- 2§, instead of being
connected directly to the-track, runs through a
sender or control panel 2. -This-has a row of

buttons generally designated. 32, and the panel ;

may be marked adjacent each button with the

The locomotive is pro-:

10
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as shown at 58, and is thereby adapted to run
beneath the arms 48, elevating the same as it
moves along. Thus the nut 38 will release a
depressed button when it reaches the detent of
that button.

Each button is provided with a cam projection
52 arranged to cooperate with a plate 54 piv-
octed at.56 and having a.switch contact 58 nor-
mally resting  against a stationary contact 63.
It will be evident that as a button is depressed

-the projection 52 cams plate 54 outwardly and

thereby opens contacts 58, 60. The projection

52 is then .located below the cam follower por-

tion- of plate 54, and consequently, when the

button is:released, the plate §4 is again moved

- outwardly.-and -the contacts 58, 69 are again

.. to-the service.rails:22.:

40

opened.
Referring now to Fig. 5, the wiring below track

.22 represents the wiring at the sender, and the

wiring above track 22 represents the wiring on

~the train. { The motor: ‘34 -is a shaded pole in-

duction motor ‘of the reversing type, it having a
main field coil 62 and shading coils 64 and .64,
one: or the other 'of which is energized depending
upon the position of a tumbler switch 8.  Power
is obtained from transformer 26 and is fed to the
power: rail 24 through a conductor'1¢ having the
normally closed contacts-58; 60 in series with it.

These -contacts -are: controlled by plate 54 and
-are normally.closed by spring :72.

The opposite
side of the-transformer secondary is connected
The main field coil 62 of
the motor is.connected in shunt with the track
circuit, and is constantly energized. The motor
is so desighed that it may.remain continuously

~in ~eircuit. even - with: the- armature T4 locked

against rotation; as it is when: the nut 38 reaches
its return-or home position-at the inner or left-
hand end of screw:-36.

A -normally energized solenoid. 16 is also con-
nected in.shunt. with the track  circuit and its
core 18 is connected-to a link:89, the lower end
of ‘which underlies the. tumbler 68. ‘The latter
is pivoted at 82 and-adapted to oscillate between
the right-hand position shown in which contact
finger 84 and coil 64 are. energized, and the left-
hand position.in- which -contact finger 86 and coil

88 are energized. "The tumbler 68 is so shaped

appropriate train function contrelled by that -

button. It is merely necessary to depress a
button in order to produce the desired change
in the operation of the -train. The desired re-
mote conftrol takes place ‘through the regular
propulsion current, and is based upon the use
of a pair of momentary interruptions produced
at the sender 39 with a properly predetermined

spacing or time interval between the two in-

terruptions. The receiver which respends to this
signal is associated with the locomotive: 12, which
is ordinarily most conveniently done by locating
" the sender in the tender. i4.

Referring now to Fig. 2 of the drawings, the
sender comprises a synchronous mctor 3§ driv-
ing a long threaded rod or. screw 36 cariying a
nut.28. The buttons 32 are vertically recipro-

cable and are normally elevated by compression,

springs 46. .. When a button, in this case the but-
- ton .42, is. depressed, it is latched in down posi-
tion by a suitable latch or detent €4. The row
_of detents 44 is pivoted on a pin 4§, and each
detent has an arm 48 overlying screw 38.°
upper part of nut 32 is rounded or cam-shaped

- The.

that when in‘ the right-hand position as shown,
its. point 88 is moved-to the left of the axis of
the tumbler ‘and:solenoid. Consequently, when
solenoid 716 is deenergized and core 18 with link

80 falls, the lower end of the link ‘hangs freely
.in a position-on the right side of point.88 so that

when. solenocid 16 .is again. energized, the link

> slides-up: the right-hand: side of the tumbler and

65

70

then pulls the tumbler to. its left-hand position,
Thus. each moementary. interruption of the cur-

" rent. supply shifts - the ‘tumbler to- its "opposite
60

position and consequently reverses the motor 24.

In Fig. 5 the buttons are schematically sym-
bolized -by the bars-32. " The nut 38 is normally
in. home position, and the motor 34 is energized
in a direction tending to move the nut beyond
its home position,- which it-cannot -do, the nut
being positively stopped: by the end of the thread
or by the provision- of ‘a suitable collar at the
inner -end of the. screw.”“When a bufton is de-

- pressed, the power supply is momentarily inter-

rupted ‘at the contacts 58, 88, and the tumbler

-1 68 .and consequently motor:34 are reversed; there-

5

by causing the screw- 35 ito.mcve the nut 33

cutwardly on the screw. - When the nut reaches

»that button which-has-been- depressed; it releases
“the--button; and- the upward- -movement of -the
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‘shown in Fig.-4. In the solid line position the
" cam projects into the channel and is so disposed

latter momentarily opens the power supply at
contacts 58, 60, thus again reversing the tumbler
switch and the motor 34, and thereby moving the
nut 38 in return direction to its home position.
Tnasmuch as the motor 34 is a synchronous motor
of predetermined speed, the time interval be-
tween the two interruptions of current depends
on which button is depressed, it varying directly
as the distance between the home position of
nut 38 and the button which is depressed.
Referring now to Fig. 3, the receiver comprises
- similar motor 89, that is, a reversible syn-
chronous motor which is adapted to remain in
circuit while its armature. is locked. Motor 90
drives a screw 92 for moving a nut 94. The nut
94 carries a pivoted arm 96 and a stud 98. The
latter is adapted to cooperate with a series of
sloping passages or channels 100 defined by walls
which terminate short of top and bottom walls
102 and 104, as is best shown by wall 106 in Fig.
4. A sloping deflector 108 is provided at the be~
ginning of the series of channels 100, As here
illustrated, the deflector 198 is hinged at 118, and
jts lower edge rests on bottom wall 104, It will
be understood that a yieldable or springy de-
flector may be used instead of a hinged defiector.
During outward movement of nut 94, the stud
88 is guided upwardly by deflector 188 and then
moves along beneath upper wall {02. During

return or inward movement of nut 84, the stud :

88 is drawn through one of the channels 180 until
it reaches the bottom wall 104, and is then drawn
along bottom wall 164 until nut 94 reaches its
home position, at which time stud 98 has passed
deflector 108, the latter rising to permit passage
of the stud. Which of the channels 180 receives
the stud 88 depends on how far outward the nut
84 has moved before the motor 98 is reversed
to return the nut.

_ Reverting now to Fig. 5, the motor 93 has its
main field coil 112 connected continuously in cir-
cuit between a power rail shoe or trolley 114 and
the train wheels 116. A tumbler reversing switch
118 is associated with motor 90 and is controlled
by a normally continuously energized solenoid
128, just as was previously described for the
sender motor. The screw 92, nut 94, arm 96 and
stud 98 are all schematically shown on the wir-
ing diagram. It will be evident that the first

power supply interruption starts outward move- ;

ment of nut 94, and that the second interruption
reverses motor 990 and starts the return move-
ment of nut 94. The distance travelled by nut
94 depends on the time interval between the two

interruptions, and is therefore directly related. .

to which of the control buttons 32 has been de-
pressed at the transmitter. The stud 98 may
thus be used to actuate any one of a series of
switches or to otherwise produce any desired con-
trol function. :
Reverting now to Fig. 3, each channel 00
corresponds to one of the transmitter buttons.
A row of switches is disposed ‘in back of the
channels, but these switches have been omitted
in Fig. 3. Referring to Figs. 4 and 21, it will be
noted that there is a slot 101 at the base of each
channel 180. An electric switch, shown schemati-
cally, and generally designated 122, is mounted
between each pair of the aforesaid slots 181, that
is, the switch is mounted behind an adjacent pair
of the channels 100. The switch is controlled by
a pair of arms or cams 124, one of which is dis-
posed on each side of the switch. These cams
pass -through the slots 101 and are movable be-
tween the solid line and dotted line positions

[

10

as to lie in the path of the stud 98 and is thereby
adapted to be moved by the stud as the stud is
drawn through the channel. -

The cams are preferably so related that one
is moved upward when the other-is pulled down-
ward, and vice versa. . A specific form of switch
construction is described later, but for the pres-
ent, it is sufficient to state that a cam 124 is
pulled downwardly by the stud until it is moved
into the slot, as is indicated by the dotted line
position in Fig. 4. The stud continues through
the channel and is brought back to home posi-
tion. The resulting change in switech position
also moves the cther cam upwardly from the
dotted line position of Fig. 4 to the solid line posi-
tion, so that the switch can again -be changed by
moving the stud. through the adjacent channel.

_The receiver is preferably provided with means
to take care of the contingency of the power sup-
ply to the track or train being accidentally in-

- terrupted a single time only. In such case, the
. nut 94 and stud 98 move outward, and we ac-

cordingly provide means to return them to home
position at the end of their outward movement.
Referring to Figs. 3 and 21, a switch 126 is nor-

" mally closed but may be opened by depression or

40

longitudinal movement of a pin 128 projecting
into the channel box. When stud 98 is moved
outward beyond all of the channels 188, it bears
against stud 128 and opens the switch. The
sloping end 130 on pin 128 causes the stud to move
downward off the end of the pin, permitting the
switch 126 to again close, under pressure of
spring 182. A ledge 134 prevents premature es-
cape of the stud from the end of pin 128.
Referring now to Fig. 5, the normally closed
switch 126 is shown to be connected in series
with the solenoid 120. When stud 98 depresses
and then releases pin 128, the switch 126 is
opened and again closed. This reverses the mo-
tor, and the nut 94 moves back to home position.
A modified form of drive for the screw is

< illustrated in Figs. 6, 7 and 8. The screw 140

there shown may be either the sender or receiver
screw. The nut 142 may be either the camming
nut at the sender or the stud-carrying nut at the
receiver. One-advantage of the modified drive
is that the screw is reversed by mechanical
gearing so that the motor 144 may be a simple
unidirectional motor. Furthermore, although
the motor runs continuously, it idles when not in
use, instead of being locked against its own pow-
er drive. Another advantage is that the motor
may be used to drive a locomotive whistle, as will

_ be later described. -

60
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The motor 144 drives a shaft (46 carrying a
pin 148. The forward-running gear train com-
prises -4, pinion 150 meshing with an idler 152
which in turn drives a gear [54 pinned to screw
148 at 156. The bhackward-running gear train
consists of a pinion 158 meshing with a gear 160
which is freely rotatable on the screw. The pin-
ions {50 and 158 are both freely rotatable on
shaft 185 except when clutched to the shaft by
means of pin 148. For this purpose, the pinions
have inwardly projecting pins 162 and (64.
These pins normally seek disengagement from
drive pin 148 by small compression springs 168
and [68. ) .

The pinions 159 and 158 are axially movable
on shaft 146, and their movement is controlled
by a yoke 170 connected by link {72 to a tumbler
i14 which is pivotéed at 176 and actuated by a



_normally: energized solenoid 118.: It .may -be
.~ pointed.out that:solenoid. 178 corresponds to.the
. solenoids 16 and. 1208 (Pig. 5) previously.described,
- and:tumbler 174 corresponds to the tumblers. 68
and |18 previously:described, but. in the:present
. case the-movement of the.tumbler is employed for
mechanical gear-shifting purposes instead of for
electrical switching.
-In Pig.-6 the nut 142 is shown in its home posi-
. tion,:and while pinion 158 is clutched - to shaft
i46: it. drives only gear: {60 which at this time is
idle and freely .rotatable on screw 140.  In Fig.
7 -the tumbler-114 has been reversed by a first in-
terruption.:of  the..current. supply.  This shifts

pinion 156 into engagement with drive pinii48

.and at the same:time . pinion: {58 is:moved out of
.-engagement by -its- spring .188. Pinion-158 ro-
‘tates screw: 140 in the forward-direction,-and nut
.142 moves cutward, as shown. rIncidentally, the

outward: movement of the nut permits. a:.com-.

<pression spring 189 to move: gear: 189 axially un-
til its ' pin 182 engages a.pin: 184 on screw: 140.
When the :second’ interruption- of ‘the current
- supply takes:. place, the tumbler 114 is again re-
versed; thereby disengaging pinion- {50 and en-
~gaging the backward-running pinion :158. This
causes 4 .reverse rotation of screw: {40, and nut
F42. returns. toward its home position. : When it
reaches home position, a finger: §86.on nut - 142

-shifts gear 160 axially,.as. is. shown:in Fig. 6, ¢

thereby. disengaging the gear from -the screw
and: permitting the motor:i44 to idle.

- Reverting now to Fig. b, and particularly the
upper portion thereof, representing the: wiring
- on the train, the lamp- 188.is a headlight for the
locomotive, but the same or. a separate .lamp
circuit may be provided. for lights in the cars of
the train. This lamp circuit is .controlled by a
switch 199. - A bell circuit is indicated at 192, this
circuit being controlled by a switch 194, The bell
is. shown in Fig. ‘19, it comprising. a gong 196
housing. a solencid 198, the. core:280 of which
is- normelly elevated by spring.202. "When sole-
- noid =198 is energized, the hammer 204 is drawn
‘downwardly, and: when. the solenoid-is deener-
-.gized, the hammer is struck upwardly against the
inside of the gong' 196, In order to.produce well-
" spaced, deliberate action of the bell; a. thermo-
- static:switch may be used, this being schematical-
ly illustrated by rectangle 286. Reverting to Fig.
5, the bimetallic bar of the thermostatic switch
is :shown at 288, it being heated by a: resistor
. 218, As the.bar.m208 is repeatedly:heated .and
cooled, the circuit is opened and closed.:at con-
.tacts 212, 'These contacts are normally . closed
when the: thermostat is cold so:that in-order to
bring the circuit into operation;. it :is.merely
‘necessary to close the main belliswitch: 194.

.The . propulsion . motor . of "the Jlocomotive is
shown at 214, it preferably being a.series motor
having an armature 216 and field 218. ‘'The ar-
mature and field connections are brought to a re-
. versing switch.228. This . comprises four.con-
.tacts: which' when bridged vertically as-shown,
drive the motor .in .one direction, -and- when
. bridged horizontally instead of vertically, drive
the motor: in opposite direction. ‘The operation
of the motor, that is, the starting and stocpping
of the motor,is controlled by a switch222. In the
. :present disclosure, no means has been shown for
controlling the speed of the train. This is readily
accomplished by the .provision of:.appropriate
additional switches for connecting a.speed-con-

.brolling - resistor:in  series.-with . the ‘propulsion

Janotor. A suitable switch:forthis purpose is dis~
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- :closed in-our co-pending-application Serial Num-

-ber.202;187,-previously .referred to.

1 -@ther-train control functions may be provided.

.- In: the present:case, a:train. uncoupling: solenoid

Bl

10

. 224 is:provided, the circuit of this sclenoid being

controlled by a:switch:226.- Referring to Fig. 18,

-the coupling:comprises a male element having an

approximadtely cylindrical upstanding element 2283

-received-between the jaws 238 and 232 of a ferale

element. - The male element is larger than the
space between the jaws when: the jaws are closed,

-as shown. Jaw 232 is pivoted. at 234 and nor-

+ mally moves . tc open position under the influence

rof a.spring-286. ‘The jaws are: closed when male
celement 228 bears against an arm 238 projecting

sidewardly from jaw.232.  This:takes place when

- two cars are run together with the part:228 bear-

. ing-against the arm’ 238,-as. shown in Fig.-18. The
© jaws are then held: iniclosed position by a:latch

20

248 pivoted at242. - When ‘the train uncoupling

solenoid 224 is energized, it attracts core 244 and

. this is connected by a suitable link 245 to latch
: "24%, thereby releasing -the latch and so opening
“~the coupling.  The jaw.arrangement is disclosed

~in. Rexford Patent MNo. 2,157,187, issued May 9,

:-1938, ‘but the method of ‘control of the latch is
-different in. the present:case.

- Coming now to the-switches, we:shall first de-
scribe the direction  reversing :switch 220, As

~was. stated-in connection. with Fig. 5, there are

four contacts, and when these are joined one way,

+.o8ay, {in. a. vertical direction, the locomotive will
sren forward. I, however, the contacts are joined

in another way,:8ay, in a horizontal direction, the
locomotive will run backward, for: the direction

»of current flow: through the field is reversed.

40°

45

. The manner: in ‘which ‘this. change of connec-

“tion is obtained is shown in'Figs. 9, 10 and 11 of

the drawings, which show one specific' structure
for the reversing.switch. The switch comprises
a :strip ‘of insulation ‘246 the ends of which are
reduced and shouldered at 248 to forni tenons
which -are.received in mating slots in support
walls, not:shown. "-Insulation strip 246 is cut
away at the-middle to form a slot: or frame in
which a slider:283 is slidable. ' This slider: may

~be a strip of insulation of the same thickness as

-frame /285. It is provided:on its opposite sides

- with contact plates having outwardly projecting

guides 282, " These guides hold the slider in the

“frame and guide it during its movement longi-

~ dudinally of the frame. The slider is shifted by
- operating ‘arms-or -cams - 254 and ‘256 -pivotally

55

mounted-on cpposite sides of frame 246 by means
of a pin-258. A link-260-made of a thin piece of

- sheet-metal connects slider-250-and the cams 254,

60

258, One end of link''260 is provided with a
tongue 262-(Fig. 11) “which is received in a slot in
the slider.  The opposite end of ‘link’ 262 under-
lies cam 284 and is slotted at 264 (Figs. 9-and 10)

to- straddle’ the pin '258. ‘Link-280 is -provided

~with a lug 288 bent toward one side to engage the

cam 284, and -another Iug-288-bent ‘toward the

‘opposite side to engage the cam-256 (Fig, 14),
- It will be-observed that the lugs-266 and 268 are

disposed -on  opposite sides of pin -258. - Hence,

:-they. are moved in opposite- directions by the

cams. Specifically, in Fig. 9, the slider- 258 is
nearest the eams (upward) , it having been moved
there by a pull in the opposite direction (down-

- ward)i-on cammr ‘234, . "This operating: movement
--of-cam’ 254 was transmitted through lug 266 and

wag:accompanied by. an opposite or . restoring

s movement of;cam 256 caused by lug: 268.

2 This movement may:be. explained-by reference
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to the more rudimentary showing in Fig. 13, in

which it will be seen that a link 278 is provided
with oppositely bent lugs 2712 and 214, these being
disposed on opposite sides of the axis 276 of cams
278 and 288. The parts are in position for oper-
ation on cam 280, and when cam 280 is drawn
down by the stud, it produces an upward move-
ment of link 270 and that upward movement
causes an upward or restoring movement of cam
218 by reason of the lug 274, Thus, the down-
ward movement of cam 280 is accompanied by an
upward movement of cam 278, and cam 272 is
restored to initial position ready to be operated
upon by the stud. When it is operated on and

drawn downwardly, the parts assume the posi- -

tion shown in Fig. 13, and, at this time, the cam
280 is again brought upward ready to be operated
upon by the stud.

Reverting now to Figs. 10 and 11, the frame 246
carries four contact springs 282, the movable ends
of which bear against the slider 259, and the sta-
tionary ends of which are insulatedly.secured to
the switch frame 246 by blocks of insulation 284.
These four contact springs correspond to the
four contacts indicated at 220 in Fig. 5.

The slider 250 carries metallic contact plates
In Fig. 9, the contact springs 282 have been cut

away, and the shape of the nearer contact plate

is clearly shown. It may be explained, how-

ever, that sidewardly projecting extensions of :

the contact plates are bent ‘around the edge of
. the slider onto the opposite face, as is indicated
at 286 and 288. The contact plate on the op-
posite side is similar, but reversed in position,

and its reversely bent lugs are indicated: at 239 :

and 292. The construction may be clarified by
reference to Fig. 17 in which the two contact
plates are shown with the insulation slider re-
moved from between the same. The upwardly
and inwardly bent parts 299 and 292 are formed
integrally with the bottom or remote contact
plate 294. The parts 286 and 288 are bent down-

wardly and inwardly from the upper contact

plate 296. .

In Fig.. 9, the slider is shown moved toward
the cams, and in this position, the contact springs
bear against the cross-bars of the contact plates,
that is, the parts extending between the guides
252,  The situation is then as shown in Fig. 15,
in which it will be seen that the upper contact
springs are directly connected by the top contact
plate 29§, while.the bottom contact springs are
connected by the bottom contact plate 294.  This
corresponds to . one position of the reversing
switch 220 in Figs. 5.
slider has been moved remote from the cams,
and the contact springs now bear against the
reversely bent parts of the contact plates. 'The
- situation is as indicated in Fig. 18, in which it will
be seen that the top and bottom contacts at one
side are connected together by the reversely bent
parts of one of the contact plates, while the top
and bottom contacts on the other side are con-
nected together by the reversely bent parts of
the other contact plates. This corresponds to
the other switch position at 220 in Fig..5, and
results in reversing the motor and consequently,
the locomotive.

In Fig. b it will be seen that most of the
switches may be of the simple on-and-off type.
A switch for this purpose is shown in Fig. 12, and
the principal change is the.omission of two of
the spring contacts 282, Figs. 9 and 10 may be
considered front elevations of the switch shown

in Fig. 12, and it will be understood.that when .

In- Pigs. 10 and 11, the :
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the slider is shifted to a posttlon near the ‘cams,
the two spring contacts.are joined by the cross-
bar of the upper contact plate 296, while when
the slider is shifted to a position remote from the
cams, the contacts are disconnected from one an- -
other, as is shown in Fig. 10. From an electrical
viewpoint, the rear contact plate 294 may be
omitted, but it is retained for structural reasons,
in order to provide the four outwardly projecting
guides 252 which retain and guide the slider 250
in the switch frame.

It will be understood that the switches Just
described - correspond to that shown at 122 in
Fig. 4, in which the slide portion of the switeh

.has been omitted. The switches are preferably

disposed at an angle as is shown in Fig. 21, so
that the cams will move longitudinally of the
sloping channels 100..

It has already. been mentloned that the me-
chanical reversing arrangement of Figs. 6, 7 and
8 has the advantage of providing a whistle with-
out using a.special whistle-driving motor. Re-
ferring to Fig. 20, the whistle comprises - a fan or
bladed wheel 300 which rotates in a casing lead-

.ing to a whistle or sound resonating chamber

302. The whistle is controlled by a valve 304
normally held closed by & spring 306. The valve
may be pulled open against the action of spring
308, as shown, by a solenocid 308 acting on a
core 310, When solenoid 368 is energized the

.core ‘is pulled downwardly; the valve is moved

upwardly, and the whistle blows.  With this type
of control the fan 3060 may run continuously.
Referring now to Figs. 6, 7 and 8, the fan 306

_is ‘mounted on the shaft of the continuously -

running -synchronous motor 144,

Referring now to Fig.:5, it will be understood
that the whistle-controlling solenoid may be
connected in circuit much as was described for
the other train.control devices. For example,
the whistle~controlling solenocid may replace the
bell 192 in Fig, 5, or it may replace the uncoupling
solenoid 224, or another switch may be added if
it is desired to provide the whistle in addition
to the bell ‘and the uncoupling solenoid. This
will necessitate the addition of two channels. in
the receiver and the addition of two control but-
tons on. -the sender, -one button marked “Whistle
on,” and. the other “Whlstle off,” or equivalent

; identification.

In connection with Fig., 5 it will' be under-
stood that the wiring at the synchronous motors
is simplified when using the mechanical revers-
ing arrangement of Figs. 6,"7 and 8. It is be-
lieved that a separate diagram would be super-
fluous, and it may therefore be stated, for the
sake of completeness, that the motors will have
the fields §2 and 112 permanently connected in
circuit, and that the reversing switch connec-
tions al tumblers 68 and 118 with their associated
reversing shade coils, may be omitted. Instead,
the  tumblers are mechanically connected to
gears, as was previously explained. The motors
run continuously and in one direction only.

It is believed that the construction and opera-
tion as well: as the advantages of our improved
train control system will be apparent from the
foregoing detailed desecription thereof. Any de-
sired: button is depressed at the sender. This
causes ‘a first momentary interruption in the
current supply, which reverses the tumblers, and
so starts the motors (referring to the first form
of the invention using reversing motors) at the
sender and receiver. | The nuts move outwardly.
When nut 50 at the sender reaches the depressed
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button, it releases -the latch and- the button,; and -
a second momentary interruption of -the current -

supply takes place. This again reverses the tum--

bler switches, thereby reversing the motors, and
the nuts move back toward home position. At
the receiver, the stud 98 is thereby drawn through
a channel corresponding to -that button -which
was depressed, and so ‘reverses the position of
the control switch or control device associated
with that channel. For the most part, the but-
- tens are used in pairs, one button corresponding
to the closed position, and the other to the open
position of a switch. - When the nuts have moved
back to home position, they mechanically stop
the motors from further rotation.

In the case of the modified form of invention

shown in Figs. 6 through 8, the only difference is -
that the reversing of the tumbler shifts the gears-

and thereby changes the direction of movement
of the nuts at the sender and receiver, When the

nuts reaclh home- position they -disengage. the
gear §60 at the pins 182, 184 (Figs. 6 and T), and:

the ‘motor runs- idle instead- of -being- locked.
With our arrangement, any train control func-

tion may be obtained independently of any cther ¢

funection, and in any desired sequence, without
necessitating more than two momentary inter-
ruptions of the current supply to the track sys-
tem.

It will be understood that the particular train-:

control functions shown were chosen -solely by

way of illustration and not in limitation -of the:

invention.- Any other desired train operation
may -be controlled by appropriately: modifying

the wiring at the receiver. - Furthermore; the con-

trol system may be used on toys-other than
trains, although it is partieularly valuable where

10

the wiring -or -circuit: between  the sender -and -
receiver-is limited; as is the case with trains. It -

will- therefore be -apparent- that while we have
shown -and described our invention in preferred
forms, many changes and modifications may-be
made in the structures disclosed, without de-
parting from the spirit of ‘the invention as
sought to be defined in the following claims.

We claim: -

1. A remote control system for toys, said sys-
tem. comprising a sender and-a receiver -con=
nected by an alternating current supply- line,

synchronous motors at said sender and receiver,

movable mechanisms moved- by said motors, an
interrupter switch in said current supply line at
the sender, a plurality of control buttons asso-
ciated with the movable mechanism at the sender
each arranged to momentarily open said inter-
rupter switch and thereby interrupt the current

supply, - solenoid-operated starters to thereupon

start- said  movable mechanisms under drive of

said motors, means operated by the sender:mech--

anism: to again operate the -interrupter switch

after a time interval -measured by the sender

motor. and dependent upon which of the control
buttons is actuated, a pluralily of controlled
switches at the receiver; -and an actuator driven
hy the synchronous metor at the receiver for-se-
lecting . and actuating one of said switches, the
selected: one being dependent upon the time in-
terval between the two interruptions of -the cur-
rent-supply.

2. A remote control system for toys,; said sys- 7

tem comprising a sender and a receiver connected
by an alternating current supply line extend-
ing between said.sender and recetver, the sender

including a synchronous motor, & screw driven -
thereby, .a nut moved:by said screw, a row. .of

49
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control -buttens along. the.screw,-an- interrupter
switeh in:said current supply line; means where-
by depression of any-button:momentarily opens -
said interrupter switch:-and -interrupts: current
supply. to the - receiver,. a :solenoid-operated
starter-to thereupon start -the screw under. drive
of the synchronous -motor, and.so start the nut-
moving along the screw:until it reaches the said
button, means whereby the nut releases the de-
pressed button on reaching the same and again
momentarily iopens -said - interrupter: switch to
interrupt -the current: supply and: reverses the
screw - 50 that- the ‘nut is ‘screwed:back to initial
position. - . .

~ 3. A remote control system:for toys, said sys-
tem comprising a sender and a receiver connected.
by a current supply line extending between said
sender and receiver, said receiver.comprising a
synchronous motor, a screw..driven thereby, a nut

-movable on:said screw, a. pivoted.arm- and stud

moved by-said nut, a series-of sloping: guide chan-~
nels; a deflector to initially guide the stud to one
side of said channels. during outward movement
of the nut, said -stud passing through one of said
channels during: return -movement of the:nut,
means - whereby:.a first interruption- of :current
supply starts the nut moving in outward direc-.
tion and a second interruption-starts the nut
moving in return- direction, whereby the:guide

.channel through :which the stud is drawn: .cor-

responds to the time interval between interrup-
tions, and a plurality: of -‘control devices: dis-
tributed one:for .each channel and arranged to
be actuated by said stud .as it is drawn through

.a channel. .

4. A remote ‘control system: for toys,.said sys-
tem -comprising -a sender -and a -receiver ..con-
nected -by -an - alternating current -supply: line,
the sender including a synchronous motor; a
screw. driven: thereby; a nut- moved: by ‘said screw,
means whereby momentary interruption of the
current supply starts:the screw under drive .of
the sender motor and so- starts the nut moving
along the screw until it reaches a desired: point,
means whereby the current supply on the line
is again momentarily interrupted when the nut
reaches the button,.means- whereby said second
interruption reverses. the . screw and the.nut is
screwed back . to initial. position, said: receiver
comprising a synchronous motor, a screw :driven
thereby, a nut movable on said screw, means
whereby the first interruption of current supply
starts the screw .under: drive of - the receiver
mobtor and so starts the :-nut: moving -in outward
direction, and means. whereby the second: in-
terruption reverses the screw and starts the nut
moving in return direction, -and .a plurality of
control devices arranged to ‘be-actuated by said
nut. '

. 5. A remote control system for toys, sald sys-
tem - comprising a sender -and a receiver  con-
nected by an alternating current supply line,
the: sender including -a synchronous motor, a
screw driven thereby, a nut moved by said screw,

g row of control buttons-along the screw, an

interrupter - switch in said current supply line,
means whereby depression of any button mo-
mentarily opens said interrupter switch and in-
terrupts current supply to the receiver and starts
the nut moving along the screw until it reaches
the said button, means whereby the nut releases
the depressed button on reaching the same and
again momentarily opens said interrupter switch
to interrupt the current supply and reverseas the
serew so that: the nut is screwed back to initial
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position, said receiver comprising a synchrohous:'

motor, a screw driven thereby, a nut movable
on said screw, a pivoted arm and stud moved
by said nut, a series of sloping guide channels
corresponding to the buttons at the sender, a
deflector to initially guide the stud to one side
of said channels during outward movement of the
nut, said stud passing through one of said chan-
nels during return movemeng of the nut, means
whereby the first interruption of current supply
starts the screw under drive of the receiver
motor and so starts the nut moving in outward

direction, and means whereby the second inter-.
ruption reverses the screw and starts the nut-

moving in return direction, so that the guide
channel through which the stud is drawn cor~
responds to the button depressed at the sender,

and a plurality of conftrol devices distributed one

for each channel and arranged to be actuated
by said stud as it is drawn through a channel,

6. A remotely controlled toy railway .comptris- -

ing a track system, a train, a trackside sender
connected to the track system, and a receiver
carried by the train and connected to the track
system and so to the sender, synchronous motors
at said sender and receiver, movable mechanisms
moved by said motors, an interrupter switch in
said current supply line at the sender, a plu-
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rality of control buttons associated with the

movable mechanism at the sender adapted to
momentarily open said interrupter switch and
thereby interrupt the current supply, solenoid-
operated starters to thereupon start said movable
mechanisms under drive of said motors, means
operated by the sender mechanism to again
operate the interrupier switch after a time in-
terval measured by the sender motor and de-
pendent upon which of the control buttons is
actuated, a plurality of train-control switches
at the receiver, and an actuator driven by the
synchronous motor at the receiver for selecting
and actuating one of said switches to produce a
desired train control function, the selected one
being dependent upon the time interval between
the two interruptions of the current supply.

7. A remotely controlled toy railway compris-
ing a track system, a train, a trackside sender

30

40

45

connected to, the track system, and a receiver -

carried by the train and connected to the track
system and so to the sender, the sender includ-
ing a synchronous motor, a screw driven thereby,
a nut moved by said screw, a row of control
buttons extending along the screw, an inter-
rupter switch in said current supply line, means
whereby depression of any button momentarily
opens said interrupter switch and interrupts cur-
rent supply to the track and the receiver, a
solenoid-operated starter to thereupon sftart the
screw under drive of the synchronous motor,
and so start the nut moving along the screw
uniil it reaches the said buiton, means whereby
the nut releases the depressed button cn reach-
ing the same and again momentarily opens said
interrupter switch to interrupt the current sup-
ply and reverses the screw so that the nut is
screwed back to initial position. '
8. A remotely controlled toy railway compris-
ing a track system, a train, a trackside sender
connected to the track system, and a receiver
carried by the train and connected to the track
system and so to the sender, said receiver com-
prising a synchronous motor, a screw driven
thereby, a nut movable on said screw, a pivoted
arm and stud moved by said nutf, a series of
sloping guide channels, a deflector at the be-
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ginning of said series to initially guide the stud
to one side 'of said channels. during outward
movement of the nut, said stud passing through
one of said channels during return movement
of the nut, means whereby a first interruption- -
of current supply starts the nut moving in.out-
ward direction and a second interruption starts
the nut moving in return direction, whereby the.
guide channel through which the stud is drawn
corresponds to the time interval between inter-
ruptions, and a plurality of train control devices
distributed one for each channel and arranged

"to be actuated by said stud for controlling the-

operation of the train.

9. A remotely controlled toy.raillway compris-
ing a track system, a train, a trackside sender-
connected to the track system, and a receiver
carried by the train and connected to the track
system and so to the sender, the sender including
a synchronous motor, a screw driven thereby, a
nut moved by said screw, means whereby mo-
mentary interruption of the current supply starts
the screw under drive of the sender motor and
so starts the nut moving along the screw until
it reaches a desired point, means whereby the
current supply on the line is again momentarily
interrupted when the nut reaches the said de-
sired point,; means whereby said second inter-
ruption reverses the screw and the nut is screwed
back to initial position, said receiver comprising
a synchronous motor, a screw driven thereby, a
nut movable on said screw, means whereby the
first interruption of current supply starts the
screw under drive of the receiver motor and so
starts the nut moving in outward direction, and
means whereby the second interruption reverses
the screw and starts the nut moving in return
direction. and a plurality of train-control de-
vices arranged to be selectively actuated by said
nut depending upon the point of  reversal for
controlling the operation of the train.

10. A remotely controlled toy railway com-
prising a track system, a train, a trackside sender
connected to the track system by a current sup-
ply line, and a receiver carried by the train:and
connected to the track system and so to the
sender, the sender inecluding a synchronous mo- -
tor, a screw driven thereby,; a nut moved by said
screw, a row of control buttons extending along
the screw, an interrupter switch in said current
supply line, means: whereby depression of any
button momentarily - opens said interrupter. -
switch and interrupts current supply to the re-
ceiver and starts the nut moving along the screw
until it reaches the said button, means whereby
the nut releases the depressed button on reaching
the same and again momentarily opens said in-
terrupter switch to interrupt the current supply
and reverses the screw so that the nut is screwed
back to initial position, said receiver comprising
a synchronous motor, a screw driven thereby, a
nut movable on said ‘screw, a pivoted arm and
stud ‘moved by said nut; a series of sloping guide
channels corresponding to the buttons at the
sender, a deflector at the beginning of said se-
ries to initially guide the stud to one side of said
channels during outward movement of the nut,
means effective on reverse movement of the nut,
to guide said stud through the channel last
passed in its outward movement, means whereby
the first interruption of current supply starts the
screw under drive of the receiver motor and so
starts the nut moving in outward direction, and
means whereby the second interruption reverses
the screw and starts the nut moving in return
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direction;.mso: that: ‘the: guide: .channel through: -

which the stud.is drawn-corresponds: to the but--

ton :depressed at the sender, and: a plurality of
train.;control -devices: distributed -one for each
channel ‘and: arranged: to: be actuated by said
stud: for:controlling the operation .of the frain.

11. ‘A toy control means comprising a sender’

and a remote receiver 'connected thereto by a
current:supply line, the sender and receiver each
including a reversible shaded pole induction mo-

tor;-a screw. driven thereby, a nut moved by the.

screw, a solenoid~operated: reversing  switch for
controlling the direction of rotation of the motor,

said motor being adapted to remain stalled with-

the current -on; a row of control buttons extend-

10

ing along the screw at the sender, an interrupter -

switch in said current supply line, means where-
by depression:of ‘any button momentarily opens

said interrupter “switch and interrupts current

supply. to"the receiver and .so reverses the sole-
noid-operated reversing switch ‘at both sender
and receiver .and so starts the nuts moving out-
wardly on the screws, means whereby the sender
nut on reaching  the depressed button releases
the button: and again momentarily opens said
interrupter switch to interrupt the current sup-
ply, so:that both reversing switches and motors
are reversed and. the nuts are.screwed back- to
initial position, and means to block thé nuts at
initidl position.

12."A toy control means comprising a sender
and:a remote receiver connected thereto by a
current supply line, the sender and receiver each
including a reversible shaded pole induction mo-

tor, .a screw driven thereby, a nut moved by the -

screw; a solenoid-operated reversing switch for
controlling the direction of ‘rotation 'of the mo-

20 .

tor, said motor being adapted to remain stalled -

with the current on, a row of control buttons ex-
tending along the screw at the sender, an inter-
rupter switch in said current supply line, means
whereby “depression” of any button momentarily
opens-said interrupter switch and interrupts cur-

rent supply to the receiver and so reverses the
solenoid-operated reversing switch at both sender 4

and receiver, and so starts the nuts moving out-
wardly on the screws, means whereby the sender
nut on reaching the depressed button releases the
button-and again momentarily opens said inter-

rupter switch to interrupt the current supply, so

that both reversing switches and motors are re-

versed and the nuts are screwed  back to initial-
position; imeans to block the-nut.at initial posi--
tion; a pivoted arm and-stud moved by the re-:
ceiver nut, a series of sloping guide channels cor---

responding -to the buttons at the sender, a de-
flector at the beginning of said series to initially

40.

guide the stud to one side of the channels during -

outward movement: of the  nut, means- effective
on. reverse movement ‘of the nut, to guide said
stud -through the channel last passed in its out-
ward movement, the said guide channel corre-

60

sponding to the button depressed at the sender, -

and’ a plurality of control devices distributed one
for each .channel and arranged to be actuated by
said stud.

13. A toy railway comprising a track system, a
train, a trackside sender connected to the track
system ‘by a current supply line, and a receiver
carried by the train and connected to the track
system -and so to the sender, the sender and re-
ceiver .each including a reversible shaded pole
induction motor, a screw driven thereby, a nut

moved by the screw, a solenoid-operated revers-.

ing switch for controlling the direction of rota-
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tion::of -the:motor; said: motor-being adapted-fo:".
remain stalled with the current on, a row of con--
trol- buttons ' extending -along the screw. -at the
sender, an-interrupter switch in said current sup-
ply line, means whereby ‘depression of any but-
ton ., momentarily ‘opens :said interrupter switch
and interrupts current  supply. to the: receiver
and so.reverses the .solenoid-operated reversing -

switch at both sender and receiver, and so starts -

the nuts moving outwardly on the: screws; means:
whereby the sender ‘nut “on: reaching the de--
pressed: button . releases ~the button :and again:
momentarily - opens~ "said. - interrupter: . switch -
to interrupt the current supply, so that both re-
versing: switches and motors are reversed and the
nuts are-screwed back ~to initial position, means
to bldck the nuts at initial.position, a pivoted arm

and :stud. moved by the receiver nut, a series of -

sloping guide channels corresponding to the but-
tons at the sender, a deflector at the beginning .
of said series: to .initially guide the stud to one
side 'of the channels during outward movement
of the nut, said stud passing: through one of the
channels during return movement of the nut, the
guide” channel corresponding: to the button de-
pressed at the sender,: and a plurality of train-:
control devices distributed: one for each channel
and arranged to be actuated by said stud for
controlling the operation-of the {train.

14, ‘A toy train control means comprising a
sender, and a remote receiver connected thereto
by a current supply line, the sender and receiver
each. including a reversible shaded pole induction
motor; a screw driven thereby, a nut moved by

_the screw; ‘a solenoid operated reversing switeh.

for -controlling - the .direction:of ‘rotation of the .:
motor, . said ~motor heing adapted to remain
stalled with the current on, a row of control but-"
tons extending along the screw at the sender, an -
interrupter ‘switch in said- current' supply line, -
means whereby depression of any button momen-
tarily -opens said interrupter switch and inter-
rupts: current supply to the” receiver and so re-
verses-the solenoid-operated ‘reversing switch at
both sender-and receiver and starts the nuis
moving outwardly on the screws; means whereby
the sender nut on reaching the depressed button
releases the button and ggain momentarily opens
said interrupter switch-to interrupt the current
supply, so that both’ reversing switches and mo-
tors are reversed and the nuts are serewed back
to "initia]l position, ‘means-to block the nuts at

initial position; a pivoted arm and stud: moved

by the receiver nut, ‘a series of sloping guide

channels corresponding- to the buttons: at the

sender, a deflector at the beginning of ‘said series"
to initially guide the stud to one side of the chan-
nels during outward movement of the nut, means

effective on reverse movement-of thenut, to guide -
said- stud ‘through-the channel last passed in its

outward movement; the’ guide channel corre-

sponding to the button depressed at:the: sender, -
a plurality of control devices distributed one for

each channel and arranged to be actuated by said-
stud for controlling ‘the  operation”of the .train,

and means for causing return:of the receiver nut

without passing through: any of -said channels in

the.-event of a single .interruption only of the -
current supply.

15. A toy control means comprising a sender-
connected to a receiver through a current supply
line, . the sender and. receiver. each .iIncluding:a -
constantly running -synchroneus. motor; a screw,:
a nut.moved.by the screw, forward . running gear--
ing-and backward running .gearing between. said -
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motor and screw,; said gears being normally in
‘neutral or idle “position, ‘a solenoid-operated
shifter for controlling the gearing to engage
either the forward or backward running gears,
and means on said nuts to disengage the back-
ward running gearing when the nut is returned

to home position, a row of control buttons along

the screw at the sender, an interrupter switch
in said current supply line, means whereby de-
pression of any button momentarily opens said
"interrupter switch and interrupts current supply
to-the receiver and so reverses the shifter at both
sender. and receiver and starts the nuts moving
-outwardly on the screws, means whereby the
sender nut on reaching the depressed button re-
leases the button and again momentarily -opens
said interrupter switch to interrupt the current
supply so that both shifters and drive gears are
reversed and the nuts are screwed back to initial
position.

16. A toy control means comprising a sender
connected to a receiver ‘through a current sup-
ply line, the sender and receiver each including
a constantly running synchronous motor, "a
screw, a nut moved by the screw, forward run-
ning gearing and backward running gearing be-
tween said motor and screw, said gears being
normally in neutral or idle position, a solenoid-
operated shifter for controlling the gearing to en-
gage either the forward or back running gears,
and means on said nuts to disengage the back-
ward running gearing when the nut is returned
to home position, a row of control buttons along
the screw at the sender, an interrupter switch
in said current supply line, means whereby de-
pression of any button momentarily opens .said
interrupter switeh and interrupts current supply
to the receiver and so reverses the shifter at
‘both sender and receiver and starts the nuts mov-
ing outwardly on the screws, means whereby the
sender nut on reaching the depressed button re-
leases the button and again momentarily opens
said interrupter switch to interrupt the current
supply so that both shifters and drive gears

are reversed and the nuts are screwed back to

initial position, a pivoted arm and stud moved
by the receiver nut, a series of sloping guide
channels corresponding to the buttons at the
sender, a deflector at the beginning of said series
to initially guide the stud to one side of the
channels during outward movement of the nut,
means effective on reverse movement of the nut,
to guide said stud through the channel last
passed in its outward movement, said channel
corresponding to the button depressed at the
sender, and a plurality of control devices dis-
tributed one for each channel and arranged to
be actuated by said stud.

17. A toy railway comprising a track system,
a train, a trackside sender connected to the
track system by a current supply line, and a re-
ceiver carried by the train and connected to the
track system and so to the sender, the sender
and receiver each including a constantly run-
ning synchronous motor, a screw, a nut moved
by the screw, forward running gearing and back-
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ward running gearing between said motor and .

screw, said gears being normally in neutral or
idle position, a solenoid-operated shifter for con-
trolling the gearing to engage either the forward
or backward running gears, and means on said
nuts to disengage the backward running gearing
when the nut is returned to home position, a
row of control buttons extending along the screw
at the sender, an interrupter switch in said cur-

70
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rent supply line, means whereby- depression of
any button momentarily opens: said interrupter
switch and interrupts current supply to the re-

. ceiver ‘and so reverses the shifter at both sender

and receiver and starts the nuts moving out-
wardly on the screws, means whereby the sender
nut on reaching the depressed button releases
the button and again momentarily opens said in-
terrupter switch to interrupt the current supply
so that both shifters and drive gears are reversed
and the nuts are screwed back fo initial position,
a pivoted arm and stud moved by the receiver
nut, a series of sloping guide channels corre-
sponding to the buttons at the sender, a deflec-
tor at the beginning of said series to initially
guide the stud to one side of the channels dur-
ing outward movement of the nut, means effec-
tive on reverse movement of the nut, to.guide
said stud through the channel last passed in its
outward movement, said channel corrgsponding
to the button depréssed at the sender, and a plu-
rality -of ‘train-control devices distributed one
for each channel and arranged to be actuated
by said stud for controlling the operation of the
train.

18. A toy railway comprising a track- system,
a train, a trackside sender connected to the track
system. by a current supply line, and a receiver
carried by the train and connected to the track
system and so to the sender, the sender and re-
ceiver each including a constantly running syn-
chronous motor; a ‘screw, a nut moved by the
serew, forward running gearing and backward
running gearing between said motor and screw,
said gears being normally in neutral or idle posi-
tion, a solenoid-operated. shifter. for controlling

‘the gearing to engage either the forward or back-

ward running gears, and means on.said nuts to
disengage the backward running  gearing when
the nut is returned to home position, a row .of
control buttons extending along the screw at the
sender, an interrupter switch in said current sup-
ply line, means whereby depression of any but-
ton momentarily opens said interrupter switch
and interrupts current supply to the receiver and
so reverses the shifter at both sender and re-
ceiver and starts the nuts moving outwardly on
the serews, means whereby the sender nut on
reaching the depressed button releases the but-
on and again momentarily opens said interrupter
switch to interrupt the current supply so that
both shifters and drive gears are reversed and
the nuts are screwed back to initial position, a
pivoted arm and stud moved by the receiver nut,
a series of sloping guide channels corresponding
to the buttons at the sender, a deflector at the
beginning of said series to initially guide the stud
to one side of the channels during cutward move-
ment of the nut, means effective on reverse move-
ment of the nut, to guide said stud through the
channel last passed in its outward movement,
said channel corresponding to the button de-
pressed at the sender, and a plurality of train-
control devices distributed one for each channel
and arranged to be actuated by said stud for
controlling the operation of the train, a train
whistle including a blower driven by said con-
stantly running motor, and valve means for con-
trolling sound production by said whistle, one
of said train-control devices being arranged to
control said valve means.

19. A toy control means comprising a sender,
and-a remote receiver connected thereto through
a current supply line, the sender and receiver
each including a constantly running synchronous




-maotor,: & serew, a nut moved by.the screw,: for-
+ward «running: gearing .and -backward ; running

. gearing -between :said - motor -and screw,..said

~gears being normally in neutral or idle position,

a -solenoid-operated - shifter - for -controlling- the -

~gearing to engage either the:-forward or-backward
srunning. gears, and means - on said nuts to :dis-

engage the backward running gearing when the
-nat is returned to home position, a row-of: control

“buttons extending aleng the screw-at the:sender,:

B

:an - interrupter switch .in . said - current :supply -

line, ‘means -whereby- depression of- any button
- momentarily -opens -said interrupter switch :and
interrupts:current supply to the receiver and so

~reverses the-shifter at both sender' and receiver:

-and starts the nuts-moving -outwardly: on: the
-serews, means whereby the sender:nut.on reach-
ing the depressed button releases. the button and
again momentarily opens said interrupter switch
to interrupt the current: supply. so-.that:both
shifters. and drive gears are reversed; and- the
‘nuts are- screwed back to initial position, a
~pivoted arm. and stud-moved by the receiver nut,
-a series of sloping guide channels corresponding

to the buttons at the sender, a deflector at the-.

‘beginning of said series to initially guide the
+stud to:onerside of the channels during outward
movement of the nut, means effective on reverse
movement .of the nut; to guide said stud through
the channel last passed in its outward -movement,
.said- channel corresponding to: the button - de-
pressed- at the sender; and a-plurality of control
- devices distributed one for each channel and ar-
ranged to be actuated by said stud, and means for
causing return of the nut:at the receiver without
. said-stud passing ‘through-said-channels' in ‘the
-event: of: a: single interruption  only of the:cur-
-rent;supply. :
20.-A: remote control system for a-toy,-said
- systemcomprising - a- sender- connected to:a re—
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ceiver;- a:movable element at the -sender a:syn-

- chronous:.motor.to.move the same; a movable ele-
-ment: at: the :receiver,: a- synchronous motor to

move the-same, a main: propulsion current con-

_nection - between  the sender -and receiver for

-

operating:the -entire-toy, and-means-responsive to

-two: spaced. interruptions of. the current supply

to- simultaneously -start- ‘both movable elements

-in motion under the influence-of their synchro-
~nous. ‘motors - and .to- simultaneously:.arrest and
reverse. their movement back to: home -position,

‘whereby. the distance moved by .the movable:ele-

-ment-at.the receiver is directly responsive to and

dependent upon. the distance moved.by the mov-

.able-element at- the sender.

~21. -A-remote control: system -for: a.toy,. said

:system comprising-a sender connected to a re-

ceiver,- a movable-element-at the sender,-a syn-

- chronous:motor.to move the same, a movable ele-

ment at the receiver, a synchronous motor .to

‘move the same,  a main propulsion current con-

nection between the sender .and - receiver. for

.operating the entire toy; and - means responsive to

two spaced- interruptions -of the current supply
to simultaneously start:-bothrmovable elements in
motion under the influence -of their synchronous

-motors: and 1o simultaneously:arrest and reverse

their -movement back:-to home :position, whereby
the distance moved: by the movable element at

-the receiver is directly responsive to and depend-

ent-upon the-distance moved by the movable ele-

: ment at the sender, means at the sender to deter-

mine the: extent of movement:of the movable ele-

~ment, and:means at the receiver to control the
..operation of the toy in accordance with any one

of-a plurality of functions. dependent upon ‘the

-extent-of movement: 0f the movable element.

" "EDWARD 'E. -McKEIGE.
“NOEL' L. CASE.
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