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2s Claims. (c. 114-150) 
This invention relates to a remote control sys 

ten for controlling a plurality of operations in 
a toy and relates more particularly to a dial type 
remote control system for toy trains. 
The primary object of the present invention 

is to generally improve remote control systems 
for toys, especially toy trains or other vehicles 
running on a track and energized through an in 
sulated rail or trolley system. A more particul 
lar object is to control a plurality of operations 
on the train or vehicle through the regular pro 
pulsion current of the vehicle, Or, in other Words, 
through a simple, two-wire feed system leading to 

0. 
motely controllable from the trackside transmit 

the toy and without necessitating extra control 
wires or extra control currents of differentiated 
character. For example, there is no superposi 
tion of direct current On alternating current, or 
vice versa, and the regular propulsion current is 
the only current that is used for signalling. 
A more particularized object of the present in 

vention resides in the provision of remotely con 
trolled train-carried coupling means. For this 
purpose, the coupler is provided with a latch hold 
ing it in locked condition, and there is a train 
carried means, preferably an electrically-oper 
ated means, such as a magnet, for releasing the 
latch and thereby opening the coupler. The 
magnet is controlled by a train-carried switch, 
and that is remotely controllable from a station 
ary trackside remote control transmission device. 
In this way, the coupling means may be opened 
at will at any point around the track system. 

Still another object is to provide for speed con 
trol mechanism on the train itself, said mech 
anism being remotely controlled from a station 
ary trackside transmitter. In the specific form 
here illustrated, the train carries a speed regu 
lating resistor and a speed control switch having 
low, medium and high speed positions for cutting 
in or Out a desired amount of the resistor. This 
train-carried switch is remotely controlled from 
the trackside transmitter, and thus the speed of 
the train may be varied by a controller on the 
train itself, much as in a real train, and without 

s 

20 

3. 

Other objects of the invention are to pro 
vide, in a generally analogous way, for remote 
control of other operations on the train. Specif 
cally, the lighting system on the train may be 
controlled by a train-carried switch which is 
itself remotely controllable from the trackside 
transmitter. So, also, the train may be provided 
with an audible signal, such as a bell or a whistle, 
or both, and these may be energized by circuits 
including train-carried switches which are re 

ter. 
A further object of our invention is to ar 

range for remote control of the operation and the 
direction of operation of the vehicle, and with 
this object in view, the driving motor has appro 
priate switches associated with it and said switch 
es are arranged for remote control from the 
trackside transmitter, thus making it possible to. 
stop, or start, or reverse the train at will. 
The provision of suitable means for any one 

of the foregoing functions might not be an ex 
cessively difficult matter, but, in accordance with 
a further and most important feature of our in 
vention, we make it possible to control all of the 
foregoing functions, or any desired combination 
of a lesser number or greater number of func 
tions, while maintaining the control of each of 
the functions wholly independent of the others, 
so that the desired train operations may be ob 
tained in any desired sequence and at any desired 
time intervals. 
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Still further objects of the invention center 
about the provision of specific preferred appa 
ratus for the purposes heretofore outlined. In 
general, the apparatus comprises a trackside 
transmitter and a train-carried receiver. In ac 
cordance with the present invention, the trans 
mitter is made of the dial type and comprises a 
rotatable dial with finger-holes somewhat like a 
telephone dial, but the dial holes correspond to 
different train functions and are appropriately 
marked for that purpose. The dial controls an 
interrupter can which causes spaced interrup 

any variation in the voltage applied to the track 45 tons in the supply of propulsion current to the 
system from the step-down transformer or other 
source of current. This has manifest advan 
tages, for lights and signals on the train, and 
various trackside signals and accessories may all 
be energized at substantially constant voltage in 
stead of being dimmed when the train is run at 
low speed. Moreover, in connection with the 
present invention, there is the advantage that 
the remote control system itself operates under a 
steady, predetermined voltage. 

50 

track, and these interruptions may be considered 
to be the control impulses which are sent out 
from the transmitter to the receiver. In accord 
ance with more detailed features and objects of 
the present invention, the impulses are trans 
mitted at a uniform rate of speed by causing the 
dial to function during its return or restoring 
movement, the latter being accomplished by a 
spring which is wound up during the digital op 

86 eration of the dial. Moreover, the transmitter 
  



2 
may be and preferably is provided with a train of 
step-up gearing and a governor driven thereby in 
order to regulate the Speed of impulse trans 
mission. 

Further objects of the invention center about a 
preferred construction for the train-carried re 
ceiver. We provide a toothed movable control 
member, a notching magnet, a notching pawl 
operated by the magnet for moving the control 
member tooth by tooth to a selected control posi 
tion, depending upon the number of impulses 
applied to the notching magnet. We further pro 
vide operating means causing the control men 
ber to function in order to effect a control oper 
ation dependent upon the selected position of the 
control member, and we combine with this a de 
lay means to prevent functioning of the Oper 
ating means during the transmission of notch 
ing impulses. More specifically, the control 
member is a rotatable and axially movable 
toothed drum carrying an operating finger. The 
notching pawl rotates the drum to bring the fin 
ger to a selected position, and an operating sole 
noid, which functions after the notching opera 
tion, moves the drum and operating finger axially 
past a series of control devices disposed radially 
about the drum, said finger operating the selected 
one of the control devices. . 
The control devices are preferably switches, 

and these are to be shifted to one position. Or an 
other and there left until changed by another 
and different control operation. In accordance 
with the present disclosure, each switch con 
prises a frame, with a slider shiftable thereon, 
and spring contacts secured to the frame and 
bearing against the slider. A plurality of oscil 
latable cams are Secured on opposite Sides of the 
frame, and are connected to the slider by means 
including a lug or pin on one side cccperating 
with one cam, and a lug or pin on the other 
side, cooperating with the other cam, said lugs 
being on opposite sides of the axis of the cans, 
So that, novernent of one can noves the Side 
in one direction and, at the sanine time, moves 
he other can in opposite direction. The axially 
imovable operating finger on the aforedescribed: 
toothed druin bears against and moves one or 
another of the carns, and, in this way, shifts the 
Switch. A plurality of these switches are disposed 
radially about the drum, as was previously tie 
scribed. - 

It has already been mentioned that the oper 
atting Solenoid, which shifts the drum axially after 
it has been notched, to align it with the proper 
switch, should not function until after the series 
of notching impulses has been transmitted. A 
further object of the present invention is to pro 
vide suitable delay means for preventing pre 
mature energization of the operating solenoid. 
For this purpose, we provide a delay solenoid dis 
posed with its axis vertical and having its plung 
er below said solenoid so far as to slow up the 
plunger response. We provide contacts which are 
closed by the plunger only after the plunger has 
been elevated all the way into the delay solenoid. 
The plunger is unable to reach the necessary ele 
vation, in response to the short pulses of current, 
during the dialing operation, but after comple 
tion of the dialing operation, when a steady flow 
of current is re-established, the plunger is ele 
wated and the contacts are closed. These con 
tacts are in Series with the operating Solenoid 
and thus cause the desired axial operating move 
inent. 
A further object of the present invention is to 
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2,257,473 
deenergize the operating solenoid and the delay 
magnet so that they will not function during nor 
mal operation of the train between dialing Oper 
ations. For this purpose, we provide what Inay, 
for convenience, be termed a "Zero Switch,' this 
switch being in series with either, and preferably 
both the operating solenoid and delay solenoid, 
and being so arranged that it is open when the 
drum is restored to initial or zero position, but is 
closed the moment the drum begins to rotate, as 
during a dialing operation. 

Still another object of the invention is to pro 
vide for restoration of the drum to initial posi 
tion after completion of a dialing Operation. For 
this purpose, the drum is provided with suitable 
means, for example, a spring, for urging the drum 
axially to initial position and rotatably to Zero 
position. The drum is rotated by a notching 
pawl, as previously described, and is held by a 
detent, but both the notching pawl and detent 
are so located on the drum that when the drum 
moves axially far enough to shift the selected 
switch, it also moves beyond and free of said pawl 
and detent, and is thereupon free to rotate back 
to Zero position. In Zero position, the aforesaid 
Zero Switch is opened, thus deenergizing the op 
erating Solenoid, and the drum is thus freed to 
move axially back to initial position. 
To the accomplishment of the foregoing and 

other objects which will hereinafter appear, our 
invention consists in the remote control elements 
and their relation one to the other, as herein 
after are more particularly described in the 
Specification and sought to be defined in the 
claims. The specification is accompanied by 
drawings in which: 

Fig. 1 is a plan view schematically illustrating 
the invention as applied to a dial type remote 
control train System; 

Fig. 2 is a plan view of the dial transmitter 
With a part of the dial cut away; 

Fig. 3 is a section taken in elevation through 
the transmitter; 

Fig. 4 is a partially sectioned inverted plan 
view of a part of the transmitter mechanism; 

Figs, 5 and 6 are explanatory of the operation 
of the interrupter can, Fig. 5 showing the con 
tacts in closed position and Fig. 6 showing the 
contacts in Open position; 

Fig. 7 is a diagrammatic view explanatory of 
the operation of the receiver; 

Fig. 8 is a transverse section through the re 
ceiver taken in the plane of the line 3-8 of 
Fig. 11; 

Fig. 9 is a transverse section through the re 
ceiver taken in the plane of the line 9-1 of 
Fig. 11; 

Fig. 10 is a transverse section of the receiver 
taken in the plane of the line f-f O of Fig. 13; 

Fig. il shows the receiver in side elevation; 
Fig. 12 is an end elevation of the same and 

shows the delay mechanism; 
Fig. 13 is a longitudinal section taken in ele 

vation through the receiver; 
Fig. 14 is a perspective view explanatory of 

the cam mechanism for operating the switches; 
Fig. 15 shows the reversing switch with the 

contact Springs broken away to expose the slider; 
Fig. 16 is a similar view with the contact 

Springs in place and with the slider shifted to 
opposite position; 

Fig. 17 is a side elevation of the switch of Fig. 
16 looking from the left; 

Fig. i8 is a transverse section through the 
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sw1tch taken in the plane of the line 8-8 of 
Fig. 15; 

Fig. 19 is explanatory of the construction of 
the contact plates on the slider; 

Fig. 20 is a section through the switch taken 
in the plane of the line 20-20 of Fig. 15; 

Fig. 21 is a section through the switch taken 
in the plane of the line 2-2 in Fig. 16; 

Fig. 22 is explanatory of a modification of the 
contact plates for the Stop and Go switch; 

Fig. 23 shows a modified switch for simply 
opening or closing a circuit, as, for the control 
of lights, or a bell, or a whistle on the train; 

Fig. 24 is a side elevation of the Speed con 
trol switch modified to employ three cams in 
order to shift the slider to any of three posi 
tions, so as to obtain three different speeds of 
operation; 

Fig. 25 is a front elevation of the same; 
Fig. 26 is a transverse section taken through 

the slider in the plane of the line 26-26 of Fig. 
25, but with the slider shifted to low speed posi 
tion. 

Fig. 27 is a plan view showing the train coupler 
arranged to be remotely controlled by the re 
ceiver; 

Fig. 28 is explanatory of the locomotive bell; 
Fig. 29 is a schematic wiring diagram explana 

tory of the invention, with the parts arranged 
approximately as in the described apparatus; 
and 

Fig. 30 is a similai wiring diagram, but with 
the parts rearranged to simplify understanding 
if the receiver circuits. 
Referring to the drawings, and more particu 

sarily to Fig. , the remote control System is 
shown applied to a toy train, and the complete 
system comprises a transmitter 2 connected 

10 

15 

3 
cause of the small scale of the drawing. In the 
specific case here illustrated, there are fourteen 
holes on the dial, and they are marked to indi 
cate performance of the following operations: 
Stop, Go, Bell off, Bell on, Uncouple locomo 

tive, Slow speed, Medium speed, Fast speed, 
Forward, Backward, Headlight off, Headlight 
on, Whistle of, Whistle on. 

To operate the dial, a finger is inserted in the 
proper hole and the dial is then turned in clock 
wise direction until it reaches the stop 38. The 
dial is then released and moves back to initial 
position. During its return movement, a series 
of interruption impulses is sent out to the track 
Corresponding to the number of holes through 
which the dial has been turned. 

20 

so 

35 

between a suitable source of propulsion current, 
isch as the transformer 4, and the track is of 
he train system. The track carries a locomo 

tive 8, preferably permanently connected to a 
similated tender 26 which, in turn, is coupled 
through a coupling 22 to a train of cars repre 
sented in this case by the car 24. The locomo 
tive 8 may be conventional, in comprising a 
driving motor and a third rail contact shoe or 
trolsey which are ot, show on the drawings. 
Y, is also provided with a headlight 26, and ad 
cities sally carries an audible signal, such as a 
1:23 Cy whistie, or both. The tender 20 is pref 

y devoted to carrying the receiver of the 
l ; control mechasis. The car 24, and any 
;33&iegiing cars, 283 he conventional, and may 
girl;taliate freight cars or assenger cars, as de 

the transformer a ray be conventional and 
is provided with a plug 28 adapted to be plugged 
Eshtig any convenient wall outlet. The trans 
fe8: er may be of simple character, and only 
way terminals 30 are needed. A voltage regulat 
gig handle is indicated at 32, but this is not 
assertial, for the transformer Operates at fixed 
voltage. The regulating handle is shown, first 
because these transformers as now made are 
commonly provided with the same, and second, 
because it constitutes a convenient way to regul 
late the output potential so as to feed the desired 
fixed potential to the track. 

The transmitter 2 is of the dial type, it com 
prising a box or enclosure, on the top of which 
is mounted a rotatable dial 34 having a series 
of finger-holes 36therein. Each hole is marked 

4. 

5 
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sidewari displacement. 
fi spring is beat to form an open hook 86. 

Referring now to Figs. 2, 3, and 4 of the draw 
ings, the dial 34 is freely rotatable about the step 
40 of screw 42. Screw 42 is received in the up 
per end of a bushing 44 which is rotatable in a 
center hole in the cover 46 of the casing 48 of the 
transmitter. Bushing 44 carries a ratchet wheel 
50 at its upper end, and an interrupter cam 52 at 
its lower end, these being locked in registration 
by the provision of appropriate flats, one of 
which is indicated at 5 in Figs. 5 and 6. A sim. 
ilar flat is provided in ratchet wheel 50. 
The dial 38 has secured on the botton face 

thereof a pair of spring pawls 56, the lower ends 
of which bear against the top wall of ratchet 
wheel 5C. Wheel 5G is provided with a series of 
radial holes or slots 58 adapted to receive the 
ends of pawls 56 when the dial is turning coun 
terclockwise. The pawls slip over the ratchet 
wheel when the dial is turned clockwise. The 
clockwise triovement of the dial merely winds up 
a restoring spring 65, and the latter her turns 
the dial counterclockwise. The restoring spring 
is a spirai ribbog spring and has its inier end 
hooked over a tug $2 (Fig. 2) struck upwardly 
from the top 8. Three similar lugs are pro 
vided at SG to help locate the spring 66 against 

The Oater end of the 

The averneia, of the dial is inited by a dial 
stop 68 struck upwardly from top waii. 36. The 
dial 36 is provided with a depending finger 70 
which is her, downward y at one endi of a strip 
secured to the disi by the same rivets as are used 
to hold one of the pawis 58. This inger O is 
disposed between a dial stop 8 ari he outer end 
66 of Spring 68. It will be manifest, fron in 
spection of the drawings, that wine; the dial is 
turned clockwise, the finger is leaves dial stop 68 
and carries the otter end of the spring around 
with it. The spring is thus wound, and when the 
dial is released, the spring unwiads and turns the 

back until the finger is reaches the dial stop 
. 
It will be seen that during restoring movement 

of the dial, the pawls 56 engage ratchet wheel 50 
and rotate the same, and this is accompanied by 
rotation of bushing 44 and interrupter eam 52. 

85 

70 

with an appropriate train control function, but 
these markings have been omitted in Fig. 1 be 75 

Referring to Figs. 5 and 6, it may be explained 
that the interrupter can 52 is preferably made 
of insulation and is provided with a series of 
teeth on the periphery thereof. These teeth 
bear against contact springs 6 and 78, which are 
insulatedly secured at their opposite ends to a 
support plate 80. Springs is and 3 are pro 
vided with contact points 82, preferably of non 
corrosive character. It will be understood, from 
inspection and comparison of Figs. 5 and 6, that 
as cam S2 rotates, the contact points 32 are no 

  

  



4. 
mentarily changed from the closed position 
shown in Fig. 5, to the open position shown in 
Fig. 6. When the cam has turned the amount of 
one tooth, the Springs Snap back to the closed po 
sition of Fig. 5. The contacts are opened once 
for each tooth. The spacing of the teeth on the 
can corresponds to the spacing of the holes. On 
the dial. In the present case, for example, there 
are sixteen teeth, and the dial holes are spaced 
at one-sixteenth of the periphery of the dial, al 
though there are only fourteen holes, the space 
of two holes being left at the bottom to make 
room for the finger stop 38. It will be seen later, 
that the receiver is provided with fourteen oper 
ating positions, corresponding to the fourteen 
holes on the dial. 
The cam 52 might be used to move a single 

contact shring, rather than two springs, as here 
shown, but the use of the two springs is prefer 
able for the following reasons. In the first place, 
the opening of the contacts is made more abrupt 
because spring 76 is moved outwardly by the 
leading tooth at the same time that Spring 78 is 
permitted to spring inwardly by passage of the 
trailing tooth. In other words, the springs are 
moved away from each other in opposite direc 
tions. Moreover, the spring 76 is elongated and 
made of such length that the free end thereof 
bears against the straight wall 84 of one of the 
teeth when the cam is at rest, and spring 76 thus 
functions as a holding dog to prevent reverse 
movement of cam 52. It may be mentioned that 
Figs. 4, 5, and 6 show the cam looking from the 
bottom, and that when viewed from the top, the 
cam is unable to turn clockwise, because of spring : 
76, and can only turn counterclockwise. Thus, 
during the dialing operation, the can is held 
against movement and the pawls 56 of the dial 
must ride over the ratchet openings 58. When 
the dial is released, and is turned counterclock 
wise by the restoring spring 60, the holes 56 en 
gage the ratchet slots 58 and the ratchet turns 
the cam, thus moving its teeth past the contact 
springs 76, 78. It will be understood that there 
are sixteen ratchet slots 58, corresponding to the 
teeth of the cam and the holes of the dial. 

It is desirable that the transmission of inter 
ruption impulses proceed at a uniform rate so 
that the receiver can be designed to respond to 
these impulses, and to discriminate between the 
dialing impulses and Some other interruptions 
which may take place at widely different timing. . 
It is primarily for this reason that the dial func 
tions during the restoring movement so that the 
speed will not depend upon the whim of the Op 
erator using the dial. Moreover, we provide the 
transmitter with governor mechanism in order to 
accurately control the rate of transmission of 
impulses. Specifically, we provide a frame 4, 
the upwardly bent ends of which are secured to 
the top wall 46 of the casing by appropriate 
tongue connections 86. Bushing 44 receives in 
its lower end a splined shaft 88 which in turn 
carries a main or first gear. 90. As is best shown 
in Fig. 4, gear 90 meshes with a pinion 92, which 
carries a gear 94 meshing with a pinion 96, which 
carries a gear 98 meshing with a pinion act 
ing as a governor shaft. Pinion too rotates a 
weight 02 which is carried on a pin fell slidable 
diametrically in the governor shaft and normally 
urging the weight inwardly toward the governor 
shaft by reason of a spring 106. Weight 2 re 
volves within a governor drum 0 which is sen 
cured to the top wall 4. During the restoring 
operation of the dial, the governor weight 2 is 

O 
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revolved at high speed and flies outwardly and 
bears frictionally against the inside cylindrical 
wall of drum B, thus restraining the dial during 
its restoring movement to the desired speed. 

Reverting to Figs. 2 and 3 of the drawings, the 
top wall 46 of the casing has mounted thereabove 
a thin cover wall to secured by tongue and slot 
connections 2 at the corners. This cover wall 
carries the markings for the dial and conceals 
the various openings and lugs struck upwardly 
from top wall 46. This concealment is preferably 
made complete by turning the edge of the large 
center opening of the cover plate upwardly, as 
is indicated at 4, thus forming a flange or skirt 
which extends upwardly toward the bottom of 
the dial. The box of the transmitter is prefer 
ably provided with an overload circuit breaker 
which may be of the type disclosed in copending 
application of Willis Rexford, Serial No. 53,701, 
filled December 10, 1935, now Patent No. 2,144,741. 
dated January 24, 1939, and in such case, the cir 
cuit breaker may be provided with buttons 6 
and 8, one of which closes the circuit breaker 
and the other of which trips the same, thus mak 
ing it possible to manually deenergize the entire 
track System at will, and without necessitating 
any change in the adjustment of the voltage 
regulating lever 32 of transformer 4. 
The receiver, in the present case, is carried 

within the simulated locomotive tender 20, and 
the tender is preferably permanently coupled to 
the locomotive. A flexible cable having a bundle 
of leads or wires extends between the locomotive 
and tender and is schematically indicated at 2D 
in Fig. 1. It will be understood that if the loco 
motive is large enough in dimension, the receiver 
may be carried by the locomotive itself. This 
is particularly true in a simulation of a stream 
lined train the cars of which may be substantial 
in length, and, in such case, the motor truck 
may be disposed near the forward end of the 
first car and the receiver may be disposed near 
the rear end of the first car. 
The receiver is described in greater detail with 

reference to Figs... 8 through 26 of the drawings, 
but it may be helpful to preliminarily explain 
the ideas underlying the operation of the receiver 
with reference to the schematic showing in Fig. 7. 
Referring to that figure, the receiver comprises 
a toothed drun 22 which is movable both rotat 
ably and axially. It carries at its forward end 
an operating arm 24. A series of train control 
elements are disposed radially about the axis of 
the drum and are adapted to be actuated upon 
axial movement of the arm. 24. In general, the 
train control elements are switches, and are indi 
cated by the frames 26, 28, etc., with associated 
operating arms f3, 32, 34, 36, etc. These 
arms may, for convenience, be called cams, two 
cans being provided for each switch, one func 
tioning to shift the switch in one direction, and 
the other to shift it back in the other direction. 
The cams are disposed in the path of the oper 
ating finger 24, and the teeth on drum 22 cor 
respond to the location of the cans, so that the 
drum and finger 24 may be turned to align the 
finger 24 with any desired one of the cams. 
The drum is rotated by an operating pawl 3, 

and is held against backward rotation by a hold 
ing detent 4. The operating sequence is a four 
step sequence. The first step is the repeated 
operation of notching pawl until the drum 
is turned to bring the finger 24 to selected posi 
tion, as indicated in broken lines at 2'. The 
cylinder then moves axially through and past 



the switch cams to the position 122'. During 
this axial movement, the switch is shifted, or 
some other train control function accomplished. 
The operating finger is then at the position 124'. 
At the end of this axial movement, the toothed 
drum moves beyond and is disengaged from the 
notching pawl 3 and the detent 40, and it 
thereupon turns back to zero position, as is indi 
cated by the broken line position of the finger 
24'. The cylinder then moves axially back to 
the initial position shown at 22, at which time 
the notching pawl 3 and detent 40 are again 
ready to function. 

2,257,47s 
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Referring now to Figs. 8, 10, 11, and 13, it will 
be seen that the toothed cylinder 22 is hollow 
and slidable on a stationary guide pin 42, one 
end of which is riveted to frame wall . 
opposite end of the cylinder is secured to a cir 
cular plate having the operating finger 24 pro 
jecting integrally therefrom. This, in turn, has 
riveted thereto one end of a solenoid core 46 
which cooperates with an operating solenoid 48. 
The solenoid is secured to end wall 50 of the 
frame and has a bearing hole through which 
passes a center guide spindle 52 the inner end 
of which is screwed into solenoid core 146 at 54 
and the outer end of which has connected thereto 
one end of a thin helical spring wire 56. The 
opposite end of the spring wire is fixedly secured 
on wall by means of a lug 58 (Fig. 11). The 
spring it acts in tension to move the cylinder 
axially to the starting position, that is, to the 
solid line position of Fig.13, and it acts in torsion 
to turn the cylinder back toward zero position, 
that is, the solid line position shown in Fig. 10. 
This zero position is determined by a stop arm 
BO, best shown in Figs. 7 and 9. The end of 

said stop arm is dimensioned to be received in 
an extra large notch 62 formed by omitting two 
teeth on the drum, so that the drum has fourteen 
teeth, though at a spacing equivalent to the use 
of sixteenth teeth. It may be mentioned, in 
connection with Fig. 7, that stop arm is remains . 
in engagement with the toothed cylinder (22 even 
after the cylinder has moved axially forward to 
the position 22'. Hence, the cylinder is prop 
erly stopped at zero after it has moved forward 
out of engagement with the notching pawl 38 
and detent le. a 
The notching pawl 3 is best shown in Figs. 

8 and 11, and it consists of a tooth formed on a 
relatively large member the lower end 64 of 
which is slidable in a mating slot cut through 
the base of the frame, while the upper end 
B is slidable through a slot cut through the 

top wall 7 of the frame. The upward projec 
tion is is tapered, as shown in Fig. 8, thus per 
mitting the pawl to tilt inwardly toward the 
drum while notching a tooth of the drum up 
wardly. The tooth is disengaged at the end of 
the upward stroke and during the downward 
stroke. The pawl is normally urged downwardly 
an inwardly by a tension spring 2, clearly 
shown in Fig. 8. The notching pawl is slotted at 
T4 to receive the forward end TS of an arma 

ture made of magnetic material, and the 
other end of which has sidewardly projecting ears 
8 received in slots 82 cut through the side 

walls 84 of the frame. It may be mentioned 
that the frame comprises a piece of sheet metal 
bent to inverted U-shape and forming the verti 
ea walls SD and 44 connected by the top wall 

O, and another piece of sheet metal bent to 
inverted U-shape and forming the side walls 4 - 

5 

The 

O 

operating solenoid f. 

5 
tial alignment with the top wall le. These two 
frame members are connected to one another 
and to the bottom plate 66 (which is also the 
chassis of the tender) by appropriate tongue and 
slot connections. The frame is completed by a 
partition wall 8 secured between top wall 70 
and botton wall f. 
Armature is made of iron and is adapted. 

to be drawn upwardly by a notching magnet 90, 
the fixed core of which is indicated at 92. The 
notching pawl 8 is shown in elevated position 
in Fig. 8, and this is its normal position, for the 
notching magnet is energized at all times and is 
permanently connected across the trolley to 
ground. When current supply to the track is 
interrupted, the notching magnet is deemergized, 
the armature 8 and pawl f drop, and when 
the track is again energized, the armature and 
pswl are elevated, thus notching the drum 

in a clockwise direction, as viewed in 
g. 8. 
The drum is held in notched position by detent 

40, best shown in Fig. 8. This detent is pivoted 
at 94 to partition wall. f68. Its opposite end 
may be bent sidewardly and received in an 
arcuate slot 96, thereby guiding the detent and 
limiting its movement. The detent is preferably 
provided with two relatively widely spaced teeth 
98, as is clearly shown in Figs. 7 and 8, the ob 

ject of this construction being to successfully 
hold the drum as it is moved tooth by tooth, and 
despite the extra large notch 62, the detent 
teeth 98 being spaced far enough apart to 
straddle or overcome the effect of the large or 
zero notch 62. . 
The stop arm 60 has already been referred 

to, but it may next be explained that this stop 
arm functions additionally to control a Switch 
in series with the operating solenoid 48. For 
convenience, we shall refer to this switch as a 
zero switch. Referring to Figs. 9 and 10, the 
switch comprises a stationary contact 200 mount 
ed on an insulation support 202 extending be 
tween frame walls 50 and 88 (Fig. 11). This 
cooperates with the movable contact 204 carried 
on leaf spring 206 the stationary end of which 
is riveted to insulation support 202 at 208. The 
Eero arm fo is pivotally mounted on wall 88 
by means of pivot 2.0. The lower arm 22 (Fig. 
9) of the lever is disposed outside the movable 
end of the spring strip 206. . It will be evident, 
from consideration of Fig. 9, that with the drum 
in zero position, and arm 60 in the solid line 
position, the contacts 20 and 204 are open, 
whereas when drum 22 is noved away from 
zero position, the arm 60 is moved to the broken 
line position, thereby closing the contacts. By 
connecting the zero switch in series with the Op 
erating solenoid 48, the latter is normally de 
energized. It is energized only during a dialing 
operation. The operating solenoid is made too 
sluggish in response (either inherently or by 
using a delay solenoid later described) to respond 
to the short impulses of current during the dial 
ing operation, but at the end of the dialing Op 
eration, after the cylinder has been notched to 
proper position, the operating solenoid pulls the 
cylinder 22 and operating finger 2 forwardly, 
as was explained in connection with Fig. 7. At 
the end of the forward movement, and after the 
selected switch has been shifted, the toothed 
cylinder 22 is disengaged from detent to but 
is still held forward by the energization of the 

The cylinder turns 
onnected by a top wall SS which is in substan- as counterclockwise to zero position under the in 
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fluence of spring St. At the zero position, the 
zero arm 60 moves inwardly from the broken to 
the solid line position of Fig. 9, thus opening the 
zero switch contacts 200, 24, and thereby de 
energizing the operating solenoid 48. The cyl 
inder thereupon moves rearwardly to initial po 
sition under the influence of spring 5. 
To prevent premature operation of the op 

erating solenoid 48, we provide a special delay 
Solenoid 24. This is preferably arranged with 
its axis vertical and is provided with a plunger 
26 (Fig. 13) which is normally disposed well 
below solenoid 24. The starting position may 
be adjusted by an adjusting screw 28 threadedly 
received in the bottom 66 of the frame. The 
ferrous core 26 is guided in a brass or other 
non-magnetic tube 220, and said tube is prefer 
ably slit at 222 to receive a pin 224 projecting 
sidewardly from the core. Pin 224 is designed to 
close a normally open delay switch comprising a 
stationary contact 226 (Fig 12) and a movable 
contact 228 carried on an insulation plate 230, 
one end of which is provided with outwardly pro 
jecting ears 232 received in slots 234. It will be 
evident, from inspection of the drawings, particu 
larly Fig. 12, that if plunger 26 is fully ele 
vated, it closes the contacts 22B, 228. The re 
Sponse of plunger 26 is, however, slow because 
of the very small starting attraction due to its 
low position. During the dialing operation, the 
plunger 26 vibrates up and down a small amount, 
but is unable to reach maximum elevation. At 
the end of the dialing operation, however, it is 
drawn fully into solenoid 24, thereby closing 
the contacts of the delay switch, and these are 
connected in the circuit leading to the operating 
Solenoid 48. In this way, the operating sole 
noid is energized only at the end of the dialing 
Operation. The delay solenoid 24 is preferably 
So wired that its circuit is opened when the zero 
Switch 200, 204, previously referred to, is opened. 
Hence, the delay solenoid is normally deener 
gized and consumes no current except during 
the dial operation. 
The construction of the various switches dis 

posed radially about the drum will next be de 
scribed, but reference is preliminarily made to 
Figs. 29 and 30 of the drawings, in order to ex 
plain the functional requirements of the switches. 
Fig. 29 is a wiring diagram which shows the 
parts Somewhat as actually located in the appa 
ratus (though no attempt has been made to 
properly locate the switches about the circle, they 
being merely disposed around a circle to sche 
matically represent the radially disposed 
Switches). The parts carried by the locomotive 
are shown at the left of Fig. 29 and include the 
headlight 26, a bell assembly 240, a driving motor 
the arrnature of which is indicated at 242 and 
the field of which is indicated at 244, and a third 
rail contact shoe or trolley 24. The cable ex 
tending from the locomotive to the tender in 
cludes the bundle of conductors indicated at 2. 
The receiver in the tender includes the horizon 
tal operating Solenoid 48, the notching magnet 
ES, and the delay solenoid 24, which controls 
the operation of delay switch contacts 22S, 228. 
The zero switch is shown at 200, 204, it being con 
trolled by the zero arm 60. The tender also car 
ries the radially disposed train control switches, 
and a speed regulating resistor 250. The train is 
also provided with a whistle, this being of a type 
in which a notor indicated at 252 drives a fan 
or impeller indicated at 254 in order to blow air 
through appropriate whistle pipes 256, and, in 
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the present case, the whistle mechanism is indi 
cated as mounted in the tender, but it will be 
understood that this mechanism may be mount 
ed in either the locomotive or tender. 
The wiring diagram of Fig. 29 has been rear 

ranged in Fig. 30 in order to show the electrical 
connections in simpler form. Conductor 2 is 
connected to the trolley while conductor 22 rep 
resents ground. The notching magnet f is 
connected at all times across the supply circuit, 
and is normally energized. Interruption in 
pulses caused by the dial transmitter cause the 
notching pawl to function. As the toothed cylin 
der is turned away from zero, the zero switch 
200, 24 is closed, thereby energizing the delay 
magnet 24. At the end of the dialing operation, 
the delay magnet succeeds in closing the delay 
contacts 22, 228, thereupon energizing the op 
erating solenoid 48. This shifts the appropriate 
switch. 
We shall first describe the direction reversing 

switch 24. As will be seen in Fig. 30, there are 
four contacts, and when these are joined in a 
vertical direction, as shown at 264, the locomotive 
will run in one direction, say, forward. If, how 
ever, the contacts are joined in a horizontal di 
rection, as is shown at 24, the locomotive will 
run backward, for the direction of current flow 
through the field is reversed. - 
The manner in which this change of connec 

tion is obtained is next described with reference 
to Figs. 15 through 21 of the drawings, which 
show the reversing switch. The switch comprises 
a strip of insulation 26 the ends of which are 
reduced and shouldered at 268 to form tenons 
which are received in mating slots in frame walls 
f5 and 8. Insulation strip 2 is cut away at 
the middle to form a slot or frame in which a 
slider 270 is slidable. This slider is preferably a 
strip of insulation of the same thickness as frame 
23. It is provided on its opposite sides with con 
tact plates having outwardly projecting guides 
272. These guides hold the slider in the frame 
and guide it during its movement longitudinally 
of the frame. The slider is shifted by operating 
arms or cams 274 and 276. These are freely plv 
otally mounted on opposite sides of frame 2 by 
means of a pin 278. A link 28 made of a thin 
piece of sheet metal connects slider 270 and the 
cams 24, 276. One end of link 280 is provided 
with a tongue 282 (Fig. 17) which is received in 
a slot in the slider. The opposite end of link 2 
underlies cam 274 and is slotted at 284 (Fig. 15) 
to straddle the pin 278. Link 280 is provided with 
a lug 286 bent toward one side to engage the cam 
274, and another lug 288 bent toward the oppo 
site side to engage the cam 27 (Fig. 18). It 
will be observed that the lugs 286 and 28 are 
disposed on opposite sides of pin 27, Hence, 
they are moved in opposite directions by the 
cams. Specifically, in Fig. 15, the slider is near 
est the cams, it having been moved there by a 
push in the opposite direction on can 24. This 
Operating movement of can 24 was transmitted 
through lug 286 and was accompanied by an op 
posite or restoring movement of cam 276 caused 
by lug 28, 
This movement may be clarified by reference 

to Fig. 14, in which it will be seen that link 2 is 
provided with oppositely bent lugs 292 and 294, 
these being disposed on opposite sides of the 
axis 29 of the cams 298 and 300. The parts are 
in position for operation on cam 300, and when 
can OO is pushed away by the operating finger, 
it produces a forward movement of link 290 and 
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that forward movement causes a forward or re 
storing movement of cam 298 by reason of the 
lug 294. Thus, the rearward movement of can 
300 is accompanied by a forward movement of 
cam 298, and cam 298 is restored to initial posi 
tion ready to be operated upon. When it is op 
erated on and pushed rearwardly, the parts as 
sume the position shown in Fig. 14, and, at this 
time, the can 300 is again brought forward ready 
to be operated upon. 

Reverting now to Figs. 16 and it, the frame 
256 carries four contact springs 302, the movable 
ends of which bear against the slider 270, and 
the stationary ends of which are insulatedly se 
cured to the switch frame 266 by blocks of insula 
tion 304. These four contact springs correspond 
to the four circular contacts indicated at 264 in 
Fig. 30. 
The slider 270 carries metallic contact plates. 

in Fig. 15, the contact springs 302 have been cut 
away, and the shape of the nearer contact plate 
is clearly shown. It may be explained, however, 
that sidewardly projecting extensions of the con 
tact plate are bent around the edge of the slider 
onto the opposite face, as is indicated at 306 and 
308. The contact plate on the opposite side is 
similar, but reversed in position, and its reverse 
ly berit lugs are indicated at 30 and 32, the 
construction may be clarified by reference to Fig. 
19, in which the two contact plates are shown 
with the insulation slider removed from between 
the same. The upwardly and inwardly bent 
parts 30 and 32 are formed integrally with the 
bottom or remote contact plate 34. The parts 
30 and 308 are bent downwardly and inwardly 
from the upper contact plate 36. 

In Fig. 15, 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 
272. The situation is then as shown in Fig. 20, 
in which it will be seen that the upper contact 
springs are directly connected by the top con 
tact plate 3 f6, while the bottom contact springs 
are connected by the bottom contact plate 34. 
This corresponds to the forward position shown 
at 264 in Fig. 30. In Figs. 16 and 17, the slider 
has been moved remote from the cams, and 
the contact springs now bear against the re 
versely bent parts of the contact plates. The 
situation is as indicated in Fig. 2, in which 
it will be seen that the top and bottom con 
tacts at one side are connected together by the 
reversely bent parts of one of the contact plates, 
while the top and botton contacts on the other 
side are connected together by the reversely 
bent parts of the other contact plates. This 
corresponds to the switch position shown at 264 
in Fig. 30, and results in reversing the motor, 
and, consequently, the locomotive. 
In Figs. 29 and 30, it will be seen that a num 

ber of switches may be of the simple on-and-off 
type. This applies to the switch 320 for the 
headlight, the switch 322 for the bell, and the 
switch 324 for the whistle (shown in Fig. 29, 
but omitted in Fig. 30. The diagrams are other 
wise alike.) . A switch for this purpose is shown 
in Fig. 23, and the principal change is the omis 
sion of two of the spring contacts 302. Figs. 15 
and 16 may be considered front elevations of 
the switch shown in Fig. 23, and it will be under 
stood that when the slider is shifted to a posi 
tion near the cams, the two spring contacts are 
joined by the cross-bar of the upper contact 
plate 36, while when the slider is shifted to a 
position remote from the cams, the contacts are 
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disconnected from one another, as is shown in 
Fig. 16. From an electrical viewpoint, the rear 
contact plate 34 may be omitted, but it is re 
tained for structural reasons, in order to pro 
vide the four outwardly projecting guides 22 
which retain and guide the slider 20 in the 
Switch frame. 
The stop and go Switch for the locomotive 

could be a simple on-and-off switch, such as 
has last been described. However, we find that 
it is desirable to use a compensating resistor 
in association with the delay solenoid. This re 
sistor is shown at 326 in Figs. 29 and 30. It is 
connected in series with delay solenoid 214 when 
the locomotive is not running, thereby reducing 
the potential applied to the delay solenoid. When 
the locomotive is running, the driving motor 
draws a relatively heavy current and reduces the 
effective potential applied to the delay solenoid. 
By cutting out the compensating resistor 326, 
this loss of potential is compensated for and 
the time delay introduced by the delay solenoid 
is maintained substantially constant. The 
switch problem, then, is to cut out the com 
pensating resistor 326 whenever the locomotive 
is running. 
For this purpose, the Stop and Go Switch is 

provided with four contact springs instead of 
two. It is shown at 328 in Fig. 30, and it will be 
seen that in the stop position the contacts are 
open, and in the go position 328 the right-hand 
contacts are connected to energize the motor 
while the left-hand contacts are connected to 
short-circuit the compensating resistor 326. It 
will also be observed, in Fig. 30, that no harm 
results if the top contacts are connected for 
the stop position, for both of these contacts are 
connected to the trolley. 

Reverting now to the switch drawings, the . 
Stop and Go switch is constructed substantially 
as was described in connection with the revers 
ing switch of Figs. 15, 16, and 17, but one of 
the reversely bent parts of a contact plate, for 
example, the part 30 in Fig. 19, is omitted, the 
construction then being as shown in Fig. 22. 
On reflection, it will be seen that when the 
slider is shifted to a position near the cans, 
the pair of contacts on each side of the Switch 
are directly connected by the cross-bars of 
the contact, plates, and this corresponds to the 
go position shown at 328 in Fig. 30. When the 

o a position remote from the 
cams, the situation is as indicated at 328 in 
Fig. 30, due to the removal of reversely bent 
part 30. The reversely bent part 306 may also 
be removed, but this is not necessary if the con 
tact springs on that side of the Switch are the 
ones connected to the trolley. 
The Speed control switch is more complex 

than the Reversing switch, in being a three 
position switch, that is, the slider may be stopped 
at an intermediate position half-Way between 
the end positions heretofore referred to. This 
intermediate position is indicated by the sec 
tion line 26-26 in Fig. 25, and referring to 
Fig. 26, it will be seen that all of the spring con 
tacts are open-circuited. 

Referring to Fig. 30, the Speed control switch 
The four contact springs 

are so connected that with the switch contacts 
opened, as shown at 330, most of the speed con 
trol resistor 250 is connected in series with the 
motor. If the contacts are connected in a ver 
tical direction, as is indicated at 330', one sec 
tion of resistor 250 is cut out, this increasing the 
speed from slow to medium. If the contacts are 
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connected in a horizontal direction, as is indi 
cated at 330', two sections of the resistor are 
cut out and the locomotive will operate at 
Fest speed. The connections to the resistor may 
be made adjustable as shown, but this adjust 
inent is left fixed when once placed at the 
desired value. In the fast position, all of the 
resistor may be cut out, if desired. 

Reverting now to Figs. 24 and 25, the mid-po 
sition of the slider, corresponding to Slow Speed, 
is obtained by the addition of a third can 332. 
This is provided at its rear or outer end with a 
transversely bent centering arm 33 adapted to 
bear against the rearwardly projecting arms 336 
of the two regular cams 338 and 340. Arm 334 
is disposed at a radial distance from pivot 278 
great enough to act in one direction only on the 
cams (in contrast with the lugs bent oppositely 
from the slider link which cooperate with the 
cams for movement in either direction). Re 
ferring to Figs. 7 and 10, it will be seen that the 
third or extra cam 332 is so spaced relative to 
the other cams as to constitute one of the cans 
distributed uniformly about the axis of the op 
erating finger 25, and the Speed control unit 
is preferably disposed adjacent the train coul 
pling unit which has only a single can or arm 
342. 

Referring now to Figs. 20, 21, 25, and 26, it 
will be understood that upon operation of can 
343, as shown in Fig. 25, the slider is moved away 
from the cams to a position, corresponding to 
Fig. 21. This is the high speed position shown 
at 330' in Fig. 30. It will be observed that cam 
332 is so shaped that it is not moved all the way 
for yard, the same as can 338, but is moved only 
half-way forward. Upon operation of Can 332, 
the cross-arm or centering arm 33 noves can 
333 rearwardly to intermediate position, and this 
moves the sider to intermediate position, which, 
at the same time, noves the can 340 forwardly 
to intermediate position. This corresponds to 
Fig. 26 and to the open circuit or slow Speed po 
sition shown at 33 in Fig. 30. Upon operation 
of can 338, the sider is noved to a position cor 
responding to Fig. 29, and this corresponds to 
the medium speed position shown at 330' in 
Fig. 30. 
The uncoupling System may be described with 

reference first to Fig. 27. The tender is pro 
vided with a coupler having a stationary jaw 
36A and a movable jaw 348 pivoted at 348. Jaw 
343 is normally urged to open position by a pull 
Spring 35, but may be held in locked position 
by a latch 352 pivoted at 35, and normally urged 
into latching position by the same spring 350. 
the car being pulled has a coupler 355 provided 
with an approximately cylindrical upstanding 
aleinent 353, said element being larger than the 
Space between the jaws when the jaws are closed. 
The movable jaw 333 is provided with an arm 
356 which extends transversely across the jaws 
when the jaws are open. Thus, if the couplers 
are noved together, the male element 356 passes 
between the open jaws and bears against the Brm 
389, thus closing and atching the jaws, as shown 
in Fig. 27. The coupling is then in position to 
pull the train of cars and remains so until the 
latch 352 is tripped. 
This arrangement probably requires no great 

er detailed description, and is completely described 
in the copending application of Willis E. Rex 
ford, Serial No. 81,834, filed May 26, 1936, now 
Patent No. 2,157,187, dated May 9, 1939. The 
present invention deals primarily with the meth 
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od of tripping the latch 352, and in Fig. 27, it 
will be seen that a cord 362 extends from latch 
352, and if pulled, will release the latch. Re 
ferring now to Figs. 10, 11, and 13, it will be 
seen that the opposite end of the cord 362 is 
connected to the upper end of a lever 32 piv 
oted at 364 on a support strip 366 which is Se 
cured between frame plates 50 and 88 by tenon 
and slot connections, just as was described in 
connection with the switches. The upper end of 
lever 342 projects through a slot 368 in the top 
wall TO of the frame. Cord 362 may be guided 
downwardly around the frame by a suitable fric 
tion-reducing guide eyelet 370, as is shown in 
Fig. 11. If the receiver is so arranged in the 
tender that this eyelet is towards the front of 
the tender, then the cord is trained rearwardly 
beneath the chassis of the tender to the coupler, 
as is indicated by the cord 362 leading to cou 
pler 22 in Fig. 1. It will be manifest, from in 
spection of Fig. 13, that when the operating finger 
24 is aligned with the can 342 and is then pulled 

forwardly by the operating solenoid 8, the arm 
is shifted from the solid line position to the 
broken line position, thus pulling the cord 362 
and thereby releasing the coupling. 
The locomotive bell may be described with 

reference to Figs. 28, 29, and 30, and comprises 
a cup-shaped bell member 372, a solenoid 374, 
and a bell striker 376. This is urged by a spring 
38 to strike the bel. When the solenoid is en 
ergized, the bell striker is drawn into the Solenoid, 
and if the Solenoid is then released, the bell strik 
er hits the bell. For realism, it is important that 
the successive strokes of the bell take place at 
widely spaced intervals of time. If this is done 
by gear reduction, a very large reduction ratio is 
needed and the Speed of operation of the bell 
varies with variations in Speed of the locomotive. 
Moreover, the bell is frequently rung when the 
locomotive is stationary, and that would not be 
possible with a geared arrangement. We have 
found that the desired result may be obtained 
through the use of a thermostatic switch, sche 
matically designated in Fig. 28 by the rectangle 
380, but shown in greater detail in Figs. 29 and 
30, in which it will be seen that a thermostat 
Switch bar 382 (a bimetallic strip) is arranged 
near a heating resistance 384 connected in shunt 
with the bell Solenoid 374. The result is a 
Spaced periodic opening and closing of switch 
contacts 386, with consequent spaced intermit 
tent ringing of the bell. If a whistle is used in 
stead of or in addition to the bell, it may be of 
the character already known and heretofore de 
scribed in connection with Fig. 29. Inasmuch as 
this type of whilstle is driven by an electric mo 
tor, it is merely necessary to switch the motor 
On or of under remote control, just as is done 
with the headlight or the bell. 

It is believed that the operation of our in 
proved remote control train system will be ap 
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parent from the foregoing detailed description 
thereof. Any desired command is transmitted 
from a remote control point by simply dialing 
that command on the transmitter. This sends 
out a series of interruption impulses which cor 
respond to the command. The notching magnet 
responds to these impulses and causes the notch 
ing pawl to rotate the toothed drum until the 
Operating finger is aligned with the proper switch 
or control element. Upon rotation of the drum 
away from the zero position, the zero switch is 
closed, thus energizing the delay solenoid, but 
this is unable to respond during the dialing oper 
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ation. At the end of the dialing operation, when 
a steady current is again applied, the delay sole 
noid functions and closes a delay switch, thereby 
energizing the operating solenoid which pulls the 
drum and operating finger past the radially dis 
posed switches. This operates one or another of 
the switches, or mechanically operates a respon 
sive element, such as the coupler, to produce the 
desired train function. When the operating 
finger has been pulled past the switch, the drum 
has moved beyond the notching pawl and hold 
ing detent, and is free to turn back to zero posir 
tion. At this time, the zero switch is again 
opened, thus deenergizing the delay solenoid and 
the operating solenoid, and the drum slides back 
to initial position. The receiver is then ready 
to receive another command. 
The advantages of our improved remote Con 

trol system will be apparent without further com 
ment, for it makes possible independent control 
of any and all of a large number of train control 
functions while using only the regular propulsion 
current for signalling purposes. No special wires, 
rails, or kinds of current are needed. In fact, the 
power applied to the track is preferably applied 
at constant potential, and this constitutes another 
advantage of the system in that the various train 
and trackside signalling accessories may all be 
energized directly from the track system at con 
stant potential. 

it will be understood that if the train simu 
lates a passenger train rather than a freight 
tisin. the cars may be lighted by lamps con 
inected in a circuit leading up to the receiver or 
ender, so that all of the lights may be switched 
On or off with the headlight, or independently of 
the headlight if an additional Switch is pro 
vided, - 

It will also be understood that the switches 
Ray be rearranged to permit them to function 
with fewer holes on the dial. Specifically, a 
third cam, like the slow speed cam on the Speed 
control switch, may be added to the Reversing 
switch, and the midposition will then function to 
stop the locomotive. In this way, Forward, 
Stop, or Backward may be dialled directly in 
stead of first dialing the direction and thereafter 
dialing Go. Moreover, for the simple on-and-off 
switches, the Switch may be designed with a 
single cam or lever, this being such that when 
moved once, it turns the switch on, and when 
noved again it turns the switch off, and so on. 
This inay be applied to the headlight, bell, and 
whistle switches. In this way, four positions are 
eliminated and ten holes are used on the dial 
instead of fourteen. The spacing of the holes 
and interrupter can teeth and drum teeth may 
Ye adjusted for tweive teeth, thus providing a 
space of two teeth for the finger stop on the dial 
and for the zero notch on the drum. Of course, 
the same number of holes and teeth may be used 
as at present, in which case a number of addi 
tional train control functions may be provided 
fog. 

it will be understood that while we have illus 
trated the invention as applied to a train run 
ning on rails, it may also be applied to a vehicle, 
simulating an automobile, for example, running 
on a simulated speedway. 

It will, therefore, be apparent that, while we 
have shown and described our invention in a 
preferred form, many changes and modifications 
may be made in the structure disclosed without 
departing from the spirit of the invention de 
fined in the following claims. 

9 
We claim: . 
1. A remote control system for toy trains nor 

mally supplied with power through a power rail, 
said system including a train-carried toothed 
movable control member, a notching magnet, a 
notching pawl operated by said magnet for now 

0. 

ing said control member tooth by tooth to a 
selected control position depending upon the 
number of short impulses of power applied to the 
notching magnet through said power rail, oper 
ating means responsive to continuous power for 
causing said control member to function in Order 
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to effect a control operation dependent upon the 
selected position of the control member, and de 
lay means to prevent functioning of the operating 
means during the transmission of notching in 
pulses. 

2. A remote control system for toys, compris 
ing a rotatable and axially movable toothed 
drum carrying an operating finger, resilient 

tion, a notching magnet, a notching pawl Oper 
ated by said magnet for rotating said drum tooth 
by tooth to bring the operating finger to a Ser 
lected position, a holding pawl, an Operating Sole 
noid arranged to function after functioning of 
said notching magnet, Said solenoid moving Said 
drum and operating finger axially past a series of 
control devices disposed radially about the drum 
in order to operate a selected on of said devices. 
said axial movement being large enough to move 
said drum past said notching and holding pawls, 
whereupon said resilient means restores Said 
drum to zero position. 

3. A remote control system for toy trains, com 
prising a rotatable and axially movable toothed 
drum carrying an operating finger, resilient 
means normally restoring said drum to Zero posi 
tion, a notching magnet, a notching pawl Oper 
ated by said, magnet for rotating said drun tooth 
by tooth to bring the operating finger to a se 
lected position, a holding pawl, an operating Sole 
noid for moving said drum and operating finger 
axially past a series of train control devices dis 
posed radially about the drum in order to oper 
ate one of said devices, said axial movement being 
large enough to move said drum past said notch 
ing and holding pawls, whereupon said resilient 
means restores said drum to zero position, and 
delay means for preventing operation of Said 
operating solenoid during the notching of the 
drum to selected position. 

4. In a remote control system for toy trains, 
a circuit including a source of current, a track, 
a stationary trackside dial transmitter and a 
train carried receiver and a train carried motor 
both responsive to current sent through said dial 
transmitter, said transmitter including a rotata 
able dial provided with finger holes, a spring for 
restoring said dial to zero position, a dog on 
said dia, a ratchet wheel driven by said dog 
during restoring movement of the dial, a cam 
turned by said ratchet wheel, and contacts moved 
by the teeth of said can, said train-carried re 
ceiver including a movable toothed member, a 
notching magnet responsive to the short rapid 
impulses transmitted by the dial, a pawl moved 
by said magnet for moving said member tooth 
by tooth to a selected position determined by the 
number of impulses transmitted from the dial 
transmitter, and means responsive to a longer 
maintained current but not responsive to said 
rapid impulses to produce a control response de 
pendent on the position of the member. 

5. In a remote control system for toy trains, 
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a circuit including a source of train propulsion 
current, a track, a stationary trackside dial 
transmitter, and a train carried receiver and a 
train carried motor both responsive to current 
sent through said dial transmitter, said trans 
initter including a rotatable dial provided with 
finger holes, a spring for restoring said dial to 
zero position, a dog on said dial, a ratchet wheel 
driven by said dog during restoring movement 
of the dial, an interrupter cam turned by said 
ratchet wheel, normally closed contacts nonen 
tarily opened by the teeth of said interrupter 
cam, said contacts being connected in series with 
said current source and the track, and a gov 
ernor connected to Said interrupter can by a 
train of step-up gearing for regulating the speed 
of impulse transmission, and said train-carried 
receiver including a movable toothed member, a 
notching magnet responsive to the short rapid 
impulses transmitted by the dial, a pawl moved 
by Said magnet for moving said member tooth 
by tooth to a selected position determined by the 
number of impulses transmitted from the dial 
transmitter, and means responsive to a longer 
maintained current but not responsive to said 
rapid impulses to produce a control response de 
pendent on the position of the member. 

6. In a remote control system for toys, a cir 
cuit including a dial transmitter and a remote 
receiver and a train carried motor both respon 
sive to current sent through said dial transmit 
ter, said transmitter including a rotatable dial 
provided with finger holes, a spring for restoring 
Said dial to Zero position, a dog on said dial, a 
ratchet wheel driven by said dog during restor 
ing novement of the dial, a cam turned by said 
ratchet wheel, and contacts moved by the teeth 
of Said can, and said receiver including a mov 
able toothed control member, a notching mag 
net responsive to the short rapid impulses trans 
mitted by the dial, a notching pawl operated by 
Said magnet for moving said control member 
tooth by tooth to a selected position, and operat 
ing means causing said control member to func 
tion only after functioning of the notching mag 
net in order to effect a control operation depend 
ent upon the selected position of the control 
member. Said operating means being responsive 
to a longer maintained current but not respon 
Sive to said rapid impulses. 
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8. In a remote control system for toys, a cir 
cuit including a dial transmitter and a remote re 
ceiver responsive to current sent through said 
dial transmitter, said transmitter including a 
rotatable dial provided with finger holes, a spring 
for restoring said dial to zero position, a dog on 
said dial, a ratchet wheel driven by said dog dur 
ing restoring movement of the dial, a cam turned 
by said ratchet wheel, and contacts moved by the 
teeth of said cam, and said receiver including a 
rotatable and axially movable toothed drum 
carrying an operating finger, a notching magnet 
responsive to the short rapid impulses trans 
mitted by the dial, a notching pawl operated by 
Said magnet for rotating said drum tooth by 
tooth to bring the operating finger to a Selected 
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7. In a remote control system for toy trains, 

a circuit including a stationary trackside dial 
transmitter and a train carried receiver and a 
train carried motor both responsive to current 
sent through Said dial transmitter, said trans 
mitter including a rotatable dial provided with 
finger holes, a Spring for restoring said dial to 
Zero position, a dog on said dial, a ratchet wheel 
driven by Said dog during restoring movement 
of the dial, a cam turned by said ratchet wheel, 
and contacts moved by the teeth of said cam, and 
Said train-carried receiver including a toothed 
movable control member, a notching magnet re 
Sponsive to the short rapid impulses transmitted 
by the dial, a notching pawl operated by said 
magnet for moving said control member tooth 
by tooth to a selected position, operating means 
causing said control member to function in order 
to effect a control operation dependent upon the 
Selected position of the control member, and 

Sive to a longer maintained current but not re 
-Sponsive to said rapid impulses. 
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delay means to prevent functioning of the oper 
ating means during transmission of notching im 
pulses, whereby said operating means is respon 

position, and an operating solenoid arranged to 
function after functioning of said notching maga 
net, said solenoid moving said drum and operat 
ing finger axially past a series of toy control 
devices disposed radially about the drum in order 
to operate one of said devices, said solenoid be 
ing responsive to a longer maintained current 
but not responsive to said rapid impulses. 

9. In a remote control system for toy trains, 
a source of train propulsion current, a track, a 
stationary trackside dial transmitter and a train 
carried receiver responsive to current sent 
through said dial transmitter, said transmitter 
including a rotatable dial provided with finger 
holes, a Spring for restoring said dial to Zero po 
sition, a dog on said dial, a ratchet wheel driven 
by said dog during restoring movement of the 
dial, an interrupter can turned by said ratchet 
wheel, normally closed contacts momentarily 
opened by the teeth of said interrupter cam, said 
contacts being connected between said source 
and track, and a governor connected to said in 
terrupter can by a train of step-up gearing for 
regulating the Speed of impulse transmission, and 
Said train-carried receiver including a rotatable 
and axially movable toothed drum carrying an 
Operating finger, a notching magnet responsive 
to the short rapid impulses transmitted by the 
dial, a hotching pawl operated by said magnet 
for rotating said drum tooth by tooth to bring 
the operating finger to a selected position, an 
Operating Solenoid for moving said drum and 
operating finger axially past a series of train con 
trol devices disposed radially about the drum in 
Order to operate one of said devices, and delay 
means for preventing operation of said operating 
Solenoid during the notching of the drum to se 
lected position, whereby said solenoid is respon 
sive to a longer maintained current but not re 
Sponsive to Said rapid impulses. 

10. A remotely controlled train-carried speed 
control System for toy trains, said system com 
prising a driving motor, a train-carried speed 
regulating resistor, a train-carried speed control 
Switch for cutting in or out a desired amount of 
Said resistor, and a manually operable stationary 
track-side transmitter for moving said speed con 
trol switch to desired position at the will of the 
Operator. 

11. A remotely controlled train-carried speed 
control System for toy trains, said system com 
prising a driving motor, a train-carried speed 
regulating resistor, a train-carried speed control 
switch having low, medium and high speed posi 
tions for cutting in or out a desired amount of 
Said resistor, train-carried remotely controllable 
means for Operating said switch, and a manually 
Operable stationary trackside transmitter for 
transmitting control impulses to said remotely 
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controlled means for moving said speed control 
switch to the desired position at the will of the 
Operator. - 

12. A receiver for a remote control system for 
toys, said receiver comprising a rotatable and 
axially movable toothed drum, a solenoid plunger 
connected to one end of said drum, an operating 
solenoid for attracting said plunger and thereby 
axially moving the drum, means for normally 
moving the drum rotatively to zero position and 
axially to retracted position, a plurality of 

0 

switches disposed radially about the drum, cams . 
associated with each of said switches for shifting 
the Switches, an operating finger carried by said 
drum and movable therewith, rotative movement 
bringing said finger in alignment with a selected 
one of the cams, and axial movement causing 
Rmovement of the cam and consequent shifting of 
the associated switch, a notching magnet, and a 
notching pawl moved by said magnet for rotat 
ing said drum. 

13. A receiver for a remote control system for 
toys, said receiver comprising a rotatable and 
axially movable toothed drum, a solenoid plunger 
connected to one end of said drum, an operating 
solenoid for attracting said plunger and thereby 
axially moving the drum, means for normally 
moving the drum rotatively to zero position and 
axially to retracted position, a plurality of 
Switches disposed radially about the drum, an 
Operating finger carried by said drun and mov 
able with said drum, rotative movement bringing 
said finger into alignment with a selected one of 
the Switches and axial moveitent causing shifting 
of the switch, a hotching magnet, a notching 
pawl moved by said magnet for rotating said 
drum, a holding detent for said drum, the axia 
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movement of the drum being far enough to dis 
engage the drun from the notching pawl and 
holding detent, thereby permitting restoration 
of the drum to zero position after said axial 
movement. m 

i4. A receiver for a remote control system for 
toys, said receiver comprising a rotatable and 
axially movable toothed drum mounted with its 
axis horizontal, a solenoid plunger connected to 
one end of said drun, an operating Soleroid for 
attracting said plunger and thereby axially mov 
ing the drum, a spring for hormally moving the 
drun rotatively to 2ero position and axially to 
retracted position, a plurality of switches disposed 
radially about he operating solenoid, an oper 
ating finger carried oy said drum and movable 
with said druiz, rotative movement bringing Said 
finger into alignment with a selected one of the 
switches and axial innovement causing shifting 
of the switch, a notching magnet, a notching pawi 
moved by said Emagnet for rotating said drum, a 
normally open zero switch causing opening of the 
circuit to the operating solenoid, said switch being 
closed upon notching of the drun. 

15. A receiver for a remote control system for 
toys, said receiver conprising a rotatable and 
axially movable toothed drum mounted with its 
axis horizontal, a solenoid plunger connected to 
one end of said drum, an operating Solenoid for 
attracting said plunger and thereby axially mov 
ing the drum, a spring for normally moving the 
drum rotatively to zero position and axially to 
retracted position, a plurality of switches dis 
posed radially about the operating solenoid, an 
operating finger carried by said drum and mov 
able with said drum, rotative movement bringing 
said finger into alignment, with a selected one of 
the switches and axial movement causing shift 
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ing of the Switch, a notching magnet, a notching 
pawl moved by said magnet for rotating said 
drum, a delay Solenoid disposed with its axis 
vertical and having its plunger below said sole 
noid so far as to slow the plunger response, con 
tacts closed by said plunger when said plunger 
is elevated, said contacts functioning to close the 
circuit to the operating solenoid. 

16. A receiver for a remote control system for 
toys, said receiver comprising a rotatable and 
axially movable toothed drum mounted with its 
axis horizontal, a solenoid plunger connected to 
One end of Said dum, an operating solenoid for 
attracting said plunger and thereby axially mov 
ing the drum, a spring for normally moving the 
drum rotatively to zero position and axially to 
retracted position, a plurality of switches dis 
posed radially about the operating solenoid, an 
Operating finger carried by said drum and mov 
able with said drum, rotative movement bring 
ing said finger into alignment with a selected 
one of the Switches and axial movement causing 
shifting of the switch, a notching magnet, a 
notching pawl moved by said magnet for rotat 
ing said drum, a holding detent for said drum, 
and a normally open zero Switch causing open 
ing of the circuit to the operating solenoid, said 
switch being closed by a switch arm bearing 
against the drum during notching of the drum, 
the axial movement of the drum being far 
enough to disengage the drun from the notch 
ing pawl and holding detent, but not from the 
zero switch arm, said drum having an extra deep 
notch receiving said zero switch to open said zero 
Switch when the drum is restored to zero. 

17. A receiver for a remote control system for 
toys, said receiver comprising. a rotatable and 
axially movable toothed drum mounted with its 
axis horizontai, a solenoid plunger connected to 
one end of said drum, an operating solenoid for 
attracting said plunger and thereby axially mov 
ing the drum, a spring normally moving the drum 
rotatively to zero position and axially to retracted 
position, a plurality of switches disposed radially 
about the operating solenoid, an operating finger 
carried by said drum and movable with said 
drum, rotative ovement origing said finger 
into alignment with a selected one of the 
switches and axial movement causing shifting of 
the Switch, a notching imaget, a iotching pawi 
innoved by said magnet for rotating said diruna, 
a holding detent for said drug, a delay solenoid 
disposed with its axis vertical and having its 
plunger below said solenoid so far as to slow the 
plunger response, contacts closed by said pitinger 
when said plunger is elevated, said contacts 
functioning to close the circuit to the operating 
solenoid, a formally open zero switch in series 
with said delay Inagnet, Said Switch being closed 
by a switch arm bearing against the drum during 
notching of the drum, the axiai movement of 
the drum being far enough to disengage the 
drun from the notching pawl and holding de 
tent, but not from the zero switch arm, said 
drum having an extra deep notch receiving said 
zero switch arm to open said Zero switch whe 
the drum is restored to Zero. - 

18. A remote control system for toy trains, 
comprising a rotatable and axially movable 
toothed drum carrying an operating finger, a 
notching magnet, a notching pawl operated by 
said magnet for rotating said drum tooth by 
tooth to bring the operating finger to a selected 
position, an operating solenoid arranged to func 
tion after said notching magnet for moving Said 
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drum and operating finger axially past a series 
of train control switch operating cams disposed 
radially about the drum in order to operate one 
of said Switches, each of said Switches compris 
ing a frame, a slider slidable on said frame, 
spring contacts secured to said frame and bear 
ing against Said slider, a pair of oscillatable cams 
Secured on opposite sides of the frame at the 
other end thereof, means connected to said slider 
and having a lug on one side for cooperation with 
one cam and a lug on the other side for coopera 
tion. With the other cam, said lugs being On Op 
posite sides of the axis of the cams. 

19. A remote control system for toy trains, 
comprising a rotatable and axially movable 
toothed drum, carrying an operating finger, re 
silient means normally restoring said drum to 
Zero position, a zero Switch which is normally 
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sition, a dog on said dial, a ratchet wheel driven 
by said dog during restoring movement of the 
dial, a can turned by said ratchet wheel and an 
electric switch in said circuit intermittently ac 
tuated by the teeth of said cam, said train-car 
ried receiver including a rotatable and axially 
movable toothed member, a notching magnet, a 
pawl moved by said magnet for rotating said 
member tooth by tooth to one of a plurality of 
selected positions determined by the number of 
impulses transmitted from the dial transmitter, 
means, controlled by said transmitter when said 
member has reached said selected position, for 
axially moving said member, and independent 
circuit controlling means operable by said axial 
movement of said member, one for each said 
Selected position. 

open but closed when the drum is turned from 
Zero position, a notching magnet, a notching 
pawl operated by Said magnet for rotating said 
drum tooth by tooth to bring the operating 

22. A toy electric train having a train-carried 
driving motor, a train-carried switch for said 
motor, a plurality of train-carried accessories, a 
train-carried control switch for each of said ac 
cessories, and a train-carried selector means in 

finger to a selected position, a holding pawl, an 
operating solenoid energized when said zero 
Switch is closed for moving said drum and Oper 
ating finger axially past a series of train control 
devices disposed radially about the drum in order 
to operate a Selected one of Said devices, means 
associated with said zero switch and Solenoid 
and operable only when energized for an appreci 
able length of time greater than the notching 
impulses required for the notching mechanism, 
the axial movement of the drum being large 
enough to move said drum past said notching 
and holding pawls, whereupon said resilient 
means restores said drum rotatively to zero posi 
tion, following which the opening of said Zero 
switch deenergizes the operating solenoid so that 
said resilient means restores said drum axially 
to initial position. 

20. A remote control system for toy trains, 
comprising a rotatable and axially movable 
toothad drum carrying an operating finger, re 
silient means normally restoring said drum to 
zero position, a zero switch which is normally 
open but closed when the drum is turned from 
zero position, a notching magnet, a notching 
pawl operated by said magnet for rotating said 
drum tooth by tooth to bring the operating finger 
to a selected position, a holding pawl, a delay 
Solenoid energized when said zero Switch is 
closed, a normally open delay switch closed when 
said delay Solenoid is energized for an appreciable 
length of time greater than the notching in 
pulses required for the notching mechanism, an 
operating Solenoid energized when said delay 
switch is closed for moving said drum and op 
erating flinger axially past a series of train con 
trol devices disposed radially about the drum in 
order to operate a selected One of said devices, 
Said axial movement being large enough to move 
Said drum past said notching and holding pawls, 
whereupon said resilient means restores said 
drum rotatively to zero position, following which 
the resulting opening of the zero Switch deen 
ergizes the operating solenoid so that said re 
silient means restores said drum axially to ini 
tial position. 

21. In a remote control system for toy trains, 
a circuit including a source of current, a track, 
a stationary trackside dial transmitter and a 
train carried receiver responsive to impulses 
caused by said dial transmitter, said transmitter 
including a rotatable dial provided with finger 

30 

35 

40 

45 

cluding means responsive to momentary current 
interruptions to select the particular switch to be 
operated and means to operate the particular 
Switch selected, in order to selectively operate 
any one of the train-carried switches indepen 
dently of all of the other train-carried switches, 
and a single Source of power supply feeding a 
single kind of power over a single circuit to said 
train for said motor, for all of said accessories, for 
all of said switches, for said selector and for said 
means, the momentary interruptions during the 
Selecting period being of insufficient duration 
to Seriously affect the pperation of the motor. 

23. A toy electric train having a train-carried 
driving motor, a train-carried reversing switch 
for said notor, a train-carried speed control 
Switch for said motor, a train-carried lamp, a 
train-carried control switch for said lamp, a 
train-carried audible signal, a train-carried con 
trol switch for said signal, and a train-carried 
Selector means including means responsive to 
momentary current interruptions to select the 
particular switch to be operated and means to 
Operate the particular switch selected, in order 
to Selectively operate any one of the train-carried 
Switches independently of all of the other train 

- carried Switches, and a single source of power 
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Supply feeding a single kind of power over a sin 
gle circuit to said train for said motor, lamp, 
signal, all of said switches, said selector and 
means, the momentary interruptions during the 
Selecting period being of insufficient duration to 
Seriously affect the operation of the motor. 

24. A toy electric train having a train-carried 
driving motor, a trainvcarried switch for said 
motor, a plurality of train-carried accessories, a 
train-carried control switch for each of said ac 
cessories, and a train-carried selector means in 
cluding a physically movable switch-operating 
element, means responsive to momentary cur 
rent interruptions to physically move the movable 
element differing amounts or distances in order 
to select one or another of the switches, means to 
move said element in another direction for me 
chanically throwing the selected switch whereby 
any one of the train-carried switches may be op 
erated independently of all of the other train 
carried Switches, and a single source of power 
Supply feeding a single kind of power over a 
single circuit to said train for said motor, for all 
of said accessories, for all of said switches, for 
Said Selector and said means, the momentary in 

holes, a Spring for restoring said dial to zero po- 5 terruptions during the selecting period being of 
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insufficient. duration to seriously affect the op 
eration of the motor. 

25. A toy electric train supplied with and re 
sponsive to a single kind of power, said train hav 
ing a train-carried driving motor, a train-carried 
switch for said motor, a plurality of train-car 
ried accessories, a train-carried control switch 
for each of said accessories, and a train-carried 
selector means including means to select the par 
ticular switch to be operated and means to op 
erate the particular switch selected in order to 
selectively operate any one of the train-carried 
switches independently of all of the other train 
carried switches, said motor, accessories and 
switches all operating in response to the regular 
propulsion power supply of the train, and said 
selector operating in response to momentary in 
terruptions in said power supply, the momen 
tary interruptions during the selecting period be 
ing of insufficient duration to seriously affect the 
operation of the motor. - 

26. A remotely controlled electric toy railroad 
System comprising a standard track having 
service rails and a power rail, a propulsion power 
source for said track, a manually operable sta 
tionary remote control transmision device to pro 
duce momentary interruptions in the supply of 
propulsion power to said track, a toy train oper 
able on said track and having a train-carried 
driving motor responsive to said propulsion 
power, a train-carried switch for said motor, a 
train-carried accessory responsive to said pro 
pulsion power, a train-carried control switch 
for said accessory, and a train-carried Selector 
means including means to select the particular 
switch to be operated and means to operate the 
particular switch selected in order to selectively 
operate one of the train-carried switches inde 
pendently of the other train-carried switch, in 
response to momentary interruptions of the 
aforesaid propulsion power supply to the afore 
said power rail, produced by said stationary 
remote control transmission device, the momen 
tary interruptions during the selecting period 
being of insufficient duration to seriously affect 
the operation of the motor. 

27. A remotely controlled electric toy railroad 
System comprising a standard track having serv 
ice rails and a power rail, a propulsion power 
source for said track, a manually operable sta 
tionary remote Control transmission device to 
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produce momentary interruptions in the supply 
of propulsion power to the power rail, a toy train 
operable on said track and having a train 
carried driving motor responsive to said pro 
pulsion power, a train-carried Switch for said 
motor, a plurality of train-carried accessories 
adapted to be operated by the aforesaid regular, 
propulsion current from the power rail, a train 
carried control switch for each of said accessories, 
and a train-carried selector means including 
means to Select the particular Switch to be 
operated and means to operate the particular 
switch selected in order to selectively operate 
any one of the train-carried switches inde 
pendently of all of the other train-carried 
Switches, in response to momentary interruptions 
of the aforesaid propulsion power supply to the 
aforesaid power rail, produced by said stationary 
remote control transmission device, the momen tary interruptions during the selecting period 
being of insufficient duration to seriously affect 
the operation of the motor. 

28. A remotely controlled toy electric railroad 
system comprising a standard track having 
service rails and a power rail, a propulsion power 
Source for said track, a manually operable sta 
tionary remote control transmission device to 
produce momentary interruptions in the Supply 
of propulsion power to said track, a toy train 
Operable on said track and having a train-carried 
driving motor responsive to said propulsion 
power, a train-carried reversing Switch for said 
motor, a train-carried lamp responsive to said 
propulsion power, a train-carried control Switch 
for said lamp, a train-carried audible signal re 
sponsive to said propulsion power, a train-carried 
control switch for said signal, and a train-carried . 
selector means including means to select the 
particular switch to be operated and means to 
Operate the particular SWitch Selected in Order 
to selectively operate any one of the train-carried 
Switches independently of all of the other train 
carried switches, in response to momentary inter 
ruptions of the aforesaid propulsion power supply 
to the aforesaid power rail, produced by said 
stationary remote control transmission device, 
the momentary interruptions during the select 
ing period being of insufficient duration to seri 
ously affect the operation of the motor. 
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