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Patented Dec. 23, 1952

UNITED STATES

2,622,542

PATENT OFFICE

2,622,542

ELECTRONIC CONTROL FOR TOY ELECTRIC
RAILROADS

Joseph L. Benanno, Madison, N. J., assignor to
The Lionel Corporation, New York, N. Y., a cor-
poration of New York

Apnlication October 11, 1947, Serial No. 779,273
(CL. 104—150)

5 Claims.
1

The present invention relates to electronic con-
trols and is more particularly directed toward
controls for use in toy electric railroads.

Toy electric railroads are operated at compara-
tively low voltages of from 8 to 25 volis supplied
either through the current reducer for direect cur-
rent operation or through a transformer for al-
ternating current operation. 'Two wires are used
from the source of supply to the track circuit
for providing propulsion current for the locomo-
tive, current for the lights and current for op-
erating train carried accessories such as locomo-
tive reversing switches, whistle motors, couplers,
car unloading mechanism and the like, as well as
track side accessories such as lamps and track
switches.

Controls for these devices have generally been
effected through such expedients as the use of
superposed rectified current on the alternating
power supply, the use of specially equipped track
sections adaplted to cooperate with specially
equipped cars, or the use of direct wire connec-
tions, for example, to track switches.

The present invention contemplates an elec-
tronic control system aceording to which the
control currents of high or radio frequency are
superimposed on the propulsion circuit, whether
the same be an alternating current or a direct
current circuit.
be taken to maintain polarity relations.

According to the present invention the power
supply ‘is connected to an electronic oscillator
with tuned circuits of selected frequencies and
the output of the oscillator is impressed upon
the lower voltage supply circuit for the track
layout so that the high frequency current circu-
lates through the track circuit, there being re-
ceivers suitably disposed in relation to various
accesseries and load circuits of the train and
track layout which are individually pre-tuned
to the frequencies available from the oscillator.
This makes it possible to interconnect the elec-
tronic transmitter with the usual track circuit
and operate the train and accessories entirely
through electronic controls.  The speed of the
train is usually controlled by varying the voltage
supplied to the track circuit.

The accompanying drawings show, for pur-
poses of illustrating the present invention, an
embodiment in which the invention may take
form, together with modified wiring diagrams, it
being understood that the drawings are illustra-
tive of the invention rather than limiting the
same. ’

In these drawings,

In the latter case care has to-
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Figure 1 is a diagrammatic view illustrating
the relation of train, track, track circuit, trans-
former and electronic controller;

Figure 2 is a wiring diagram illustrating the
entire system, the oscillator output coil being in
series with the track power supply;

Figure 3 is a wiring diagram for the electronic
transmitter, the structural parts being diagram-
matically illustrated;

Figure 4 is a top plan view showing the struc-
ture of a controller with parts in section along
the line 4—4 of Figure 5;

Figure 5 is a vertical, sectional view on the line
55 of Figure 4; )

Figure 6 is a section on the line 6—8 of Fig-
ure 5; and

Figures 7 and 8 show modified wiring diagrams
in which the oscillator output is in parallel with
the transformer, Figure 7 being for an A. C. cir-
cuit and Figure 8 for a D. C. circuit.

In Figure 1 a fragment of a toy track layout
is shown, the center or power rail being at (8
and the return or wheel bearing rails at 1i—I{1.
The rolling stock as shown includes a locomotive
L, tender T and car C. The locomotive has the
usual motor I3 and reversing switch i4. 'The
tender and car are connected together by elec-
tromagnetic couplers i5. The tender carries two
receivers 16 and I7, the receiver 16 being adapted
to control the reversing switch 14 while the re~
ceiver 17 controls the motor for the whistle indi-
cated at 18. The car C carries a receiver 19
adapted to control the energizing circuit from
the coupler (6. These receivers are connected
to the third rail through rollers indicated at 20.

The propulsion eurrent circuit includes a vari-
able voltage stepdown transformer 2§ connected
to the power supply wires 22 and having an out-
put circuit whose wires 23 and 24 are connected
to terminals 25 and 26 of a radio frequency trans-
mitter designated generally by the reference
character 21. Where a D. C. source is employed
one uses a current reducer such as shown in Fig-
ure 8 and connects to the radio frequency trans-
mitter in the same way as the transformer. This
radio frequency transmitter has an output coil
28 composed of a few turns of heavy copper wire
which in the circuit of Figure 2 is connected in
series between terminal 2% and an output termi-
nal 29. The terminal 26 of the controller 27 is
connected by a strap 30’ to an output terminal 39.
The terminals 29 and 38 of the radio frequency
transmitter are connected by wires 3i and 32
with the center and grounded rails respectively
of the track layout.
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The radio frequency transmitter 27 has input
terminals 40 and &1 adapted to be connected to
the power supply 22 usually through a lamp cord
42 as indicated. The transmitter is here shown
as provided with a diode-pentode vacuum tube
having two filaments 43 and 44 connected be-
tween the terminals 43 and 41. The filament 43
cooperates with an anode 45 and cathode 46 of
a diode section, while the filament 44 cocoper-
ates with a cathode 471 and anode 48 and two
grids 49 and 59 respectively of a pentode section.
The anode 45 of the diode section is connected
to the filament as indicated at 51. The ahode
48 of the pentode section is connected by a wire
indicated at 52 with one side of a trimmer con-
denser 53 and with a metal plate 54 having a
plurality of resilient fingers 55 adapted to be
brought into engagement with contacts 56 con-
nected to a plurality of taps carried by a tank
coil 57. Ome end of the tank coil 57 is connected
to the trimmer condenser 53 by a wire indicated
at 58, while the other end of the tank coil 57 is
connected through a radio frequéncy choke 58
and wire 69 with the cathode 48 of the diode
sectioh. Two condensers 61 and 62 are in sée-
ries with one another and in parallel with thé
trimmer condenser and the three condensers act
as an adjustable capacity across the fank coil.
These condensers are connected to the filarént
circuit by a wire indicated at 63, the condehser
&1 is shunted by a condensér 64 and resistance
65 connected to the control grid 59 by a wire 85’.
The screen grid 49 is connected to the radio fre-
quency choke lead 60 through a resistance 66
and to the cathode 41 and filament cdireuit
through a condenser 87. A condenser 68 inter-
connects the filament 44 and cathcode 47 with
the ¢hoke lead 69. A condenser 69 is placed
across the inpit terminals 25 and 26 to by-pass
the radio frequency currents on the power side.

‘When the device is designed for operation
on: 60 cycle house current and employs a No.
IWTNTGT or 117PTGT tube, suitable values for
the condensérs; resistances, choke and tank ¢oil

are as follows:

Condenser 53____. 16-160 mfd.

Condenser 6i__._._.. 005 mfd. =+ 5%.

Condenser 62._.___ 002 mifd. = 5%.

Condénser 54_.... 001 mfd. = 10%.

Condenser §7__.__ 002 mfd. == 10% 150-400 v.

Condenser 68_____ 20-30 mifd. dry electrolytic
150 v.

Condenser 69..__. .1 mfd. paper 150-400 v.

Resistance 65.._.__ 15 M Y% watt caibon resistor.

Resistance 66..__. 15 M 1 watt carbon resistor.

Tank coil 57.____ 165 turns.

Output coil 28.... 5 turbs.

Radio frequency 80 ohmis 7.5 mh.
chioke 53.

With proper locaticn of the taps in the coil it
is possible to secure frequencies of from 240 to
360 kilocycles to be supplied the propulsion cir-
cuit and o selected frequency in this range is
available when the desired button is depressed.

Receivérs such as 5, {7 and {9, of Figure 1,
have & wiring diagram such as shown in Figure
2. The units inélude a variable tuning device
having coil 78, condenser Tl and adjustable core

12, a secondary coil 12 connected at its ends to 7

a full wave rectifier 74 and at its mid point to
relay coil 74’, as inore fully described and
cldaimed in my applications Serial No. 719,811,
filed January 2, 1947, now Patent Number 2,581,-
165, dated January 1, 1952; Serial Nos. 771,447
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4
to 771,449, filed August 30, 1947, now Patent
Numbers 2,526,453 to 2,526,455, respectively, all
dated October 15, 1950.

The structural embodiment of the electronic
controller shown in the drawings is in the form
of a comparatively small, totally enclosed unit
having the lamp cord 42 for connection to the
power supply and the terminals 25, 26, 29 and
30. The device has a base 80 made of two pieces
81 and 82 of sheet metal welded together, and
a yoke or bracket 83 welded to the base and
having upwardly bent ends 84 and 85 slotted as
indicated at 86 to form bifurcations 81 and 88.
The énds of these bifureations are reduced, pass
through holes in an insulating plate 89, and are
twisted as indicated at 90 to secure the plate 89
in place.

The plate 89, through insulating posts 81, sup-
ports a tube 92 on which the tank coil 57 is
wound. One of these posts supports the choke
59. The output coil 28 i secured to the tube and
its ends conriected to binditg posts 25 and 29.

The plate 89 carriés donbact ping 56 connected
by wires to the ¢oil taps. It also carries the
metal plate 54 with resilient fingers. These fin-
gers ale operated by push buttons 82 (appro-
priatély colored) held in place by a retairer plate
93. Theé trimmer econdenser 53 is secured to plate
89 dnd connected by wire with plate 54.

Ari 8-contact vacuum tube socket 95 is secured
to the baseé to the réar of the ceil and push
buttoris. This socket carries a diode-pentode
tube 96. The condénsers and resistances are
wired in to the structure g5 indicdted in Figure
2. The terminals 25, 29, 29 and 38 are securéed
to an insulating plate 8T and all the wiring parts
are enclosed by a cover designated generally by
the reference character 98. This cover has an
apertured plate 89 through which the bulb of
tHe vacuum tube extends. The cover is provided
with openings 180 for the push buttons and with
ventilation openings 101.

Instead of connécting the transformer and og-
cillator cutput coil in series as in Figures 2 and 3,
they may be connected in parallel by shifting the
transformer secondary connection from the
binding post 25 to the bitding post 29 ag showt
by wire 102 in Figuré 7. This cireiit has also
heen found satisfactory because of the high im-
pedance of the transformer.

Figure 8 illustrates a parallél circuit arrange-
ment for D. C. operation in which the wire 103
connects the grounded side of the current reducer
it4 (such as shown in Caruso 1,697,412), and
with the track. The inductively wound reducer
connection employed in such current reducers
have sufficiently high impedance to block radio
frequency curretits.

Since it is obvious that the invention may be
embodied in other forms and constructions with-
in the scope of the claims, I wish it t¢ be under-
stood that the particular form shown is but one
of these forms, ahd various modifications and
chaniges being possiblé, I do not otherwise limit
myself in any way with respect thereto.

What is claimed is:

1. In a toy railroad system operable from the
usual house current source of power supply, a
track layout including g plurality of insulated
rails for wheel support and current conduction,
a voltage reducing device connected to one of
the rails, a coil of comparatively few turns and
adapted to form an oscillating current output coil
and connected to the other rail and to the voltage
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reducing device to transfer radio frequency cur-
rents to the same, a radio frequency transmitter
connected to the source of power and having a
multitapped oscillator tank coil inductively
coupled to the first mentioned coil, a power op-
erated oscillator supplying current to the tank
coil, and connected to normally open switches
one for each fap of the tank coil, and a train on
the track having a plurality of electronic re-
ceivers each tuned to a frequency corresponding
to that transmitted to the track by closing one
of the switches, a normally open-circuit relay
connected to one of the rails and operable by the
receiver, and a low voltage, power operable device
connected to the other rail and to the relay.

2. A system as claimed in claim 1, wherein the
oscillator includes a diode and a pentode.

3. A system as claimed in claim 1, wherein the
output coil is in series with the voltage reducing
device and a track rail.

4. A system as claimed in claim 1, wherein the
output coil is in parallel with the voltage reduc-~
ing device and a track rail, and the voltage
reducing device has radio frequency limiting im-
pedance,

5. In combination, a toy railroad track, a track
carried toy train having g plurality of current
consuming devices each connected to one of the
rails of the track, a plurality of normally open
circuit relays each having one side connected to
the other rail of the track and to the other side
of the corresponding current consuming deviee,
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a tuned electronic receiver operably conneeted to
the coil of each relay and to the rails of the track,
means to supply current to the tracks at a volt-
age substantially below house current voltage, a
radio frequency transmitter with its input at
house current voltage and including a rectifier,
a vacuum tube oscillator, condensers, resistances,
a multitap oscillator tank coil, tap selecting
switches whereby a selected frequency may be
generated in the tank coil and an oscillation out-
put coil of few turns connected to the tracks to
supply them with high frequency current for
actuating a selected receiver and its relay and
connecting the corresponding load to the track.

JOSEPH L. BONANNO.
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