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The basic object of my invention is to provide a unique
electrical power supply for use with the. conventional
two. rail, direct current powered toy train or other mov-
ing, track controlled tey or toys such that two or more
locomotives or other toys can operate independently on
the same track system. It provides a means whereby the
current flow in electrically segmented portions of the
power rail of the track system can be reversed thereby
reversing the direction of movement of the locomotive
without reversing the polarity of the entire power supply.
In this manner two or more locomotives can be independ-
ently operated by individual control devices on the same,
though electrically segmented, track system off of a com-
mon power supply.

it is another object of my invention to make it possible
to operate train accessories with low voltage direct current
power without electrically disrupting the functioning of
the rest of the track layout or train operation.

It is a further object of my invention to make it pos-
sible for the actuating solenoid of train accessories requir-
ing “one or the other” positioning to be operated in a more
easily understood manner by the attachment of a single
electrical lead to the solenoid using direct current as op-
posed to the conventional two wire connection using alter-
nating current.

In FIGURE I, T show two wiring configurations by
which the required direct current electrical power for use
with toy electric trains or other toys can be derived from
conventional house alternating current and two develop-
ments of a wiring technique which provide direction con-
trol of the current flow and distribute the electrical energy
to single or multiple track sections. It is apparent that
either of the proposed power supplies, designated I-A and
I-B can be attached, as desired, to the potentiometer and
distribution systems which are designated I-X and I-Y.

In FIGURE II, I show two variations of a means of
electrical actuation of train accessories which are to be
used with this power supply. Conventional power supplies
for model railroading which use direct current for loco-
motion use alternating current for actuation of accessories
and require separate wiring. One of the variations of this
new concept uses two solenoids with opposed windings
designated YI-F while the other variation employs a single
solenoid and requires only one electrical connection, des-
ignated FIGURE II-G. They are shown attached to the
power supply illustrated in FIGURE I-B, here desig-
nated as II-B. It is intended to simplify the installation
and make more complex track layouts easier to under-
stand.

In FIGURE III, I show a typical track layout illus-
trating how this new power supply can be used to per-
mit two or more individuals with their own potentiom-
eters to independently control the direction of flow of
electrical current in portions of the track layout and op-
erate powered accessories without adversely affecting the
activity of the other individual or individuals in the con-
trol of other track segments. It combines the disclosures
of FIGURES I-B, I-X and II-G.

Referring to the drawings in greater detail, FIGURE
I-A illustrates a step down transformer 1 with a primary
coil 1a and a secondary coil 15 whose alternating cur-
rent output is rectified in a conventionally constructed full
wave rectifier 2 to a direct current voltage which is
nominally twice the operating value of the toys being
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operated. This direct current voltage is supplied to ter-
minal elements 54 and 535 of an output receptacle 5. These
terminal elements 54 and 5b are connected in electrical
paraliel with a high load resistance 3 and a capacitor 4
to the discharge points of the rectifier configuration 2,
terminal element 85 being connected to discharge point
2bh and terminal element 5a being connected to discharge
point Za.-Load resistance 3 has a center tap 3a which is
connected to a third terminal element 5¢. of the output
receptacle 5. The output receptacle 5 is to be female in
construction and is polarized in order that connection to
it can be made in only one way. .

Turaning our attention to FIGURE I-Y in connection
with FIGURE I-A, we have a male type polarized con-
nector 6 constructed to mate with the power supply output
receptacle 5 in the prescribed manner only. In similar
maaner it has three terminal elements 6a, 6b, and &c
which, when this connector 6 is mated with the output
receptacle 5, make electrical connection with terminals 5q,
5b, and Sc respectively. Terminal element 6a is connected
to one end 8a of the resistor & of potentiometer 7 while
terminal element 6b is attached to the other end 85 of re-
sistor 8. Thus, when connector 6 is mated with output re-
ceptacle 8, resistor 8, resistor 3, and capacitor 4 are all in
electrical paraliel across the output of the full wave rec-
tifier 2.

The variable tap 9 of potentiometer 7 had the capability
of movement from one extremity 8a of resistance 8 to the
other extremity 8b. In tihs way it selects a voltage across
the full range of the output of the rectifier 2 for transmit-
tal to that rail of the-toy track 18 which has been desig-
nated the power rail 18a.

The ground rail 18b of track 10 is connected withont
switching to the third terminal element 6c of the con-
nector 6. Thus, when connection is made between con-
nector 6 and output receptacle 5, the ground rail 105 of
the track 1@ is connected to the mid voltage point 3a of
the load resistor 3 of the power supply. Thus, when the
system is being operated, the ground rail 185 of the track
10 is held at the mid voltage point of the ouiput of the
power supply. When the variable tap 9 of potentiometer
77 is moved to position 84 on the potentiometer resistor 8,
maximum current will flow outward to the power rail,
thru the electrical load of the engine 11 operating between
the track rails and back to the power supply thru the cen-
ter tap 3a. The voltage will be equal to the full operating
voltage of the train and full forward motion of the engine
will ensue.

As the variable tap 2 is moved slowly to the opposite
position 8b on resistance 8, outward current in the vari-
able tap @ will diminish and the speed of the engine 11
will be reduced. It will pass thru a no voltage point with
respect-to the ground rail 105 at which point no current
will flow and the engine is at rest. Current will gradually
increase as variable tap 9 continues to move toward point
8b but now inwardly from the power rail 18« toward po-
tentiometer 7. As variable tap 9 reaches the other end 85
of the resistor 8, the voltage across the engine electrical
load 11 is again equal to the full operating voltage of
the train, reversed in polarity, and the engine is-operating
in a full reverse mode. The voltage polarity between the
two rails of the track has been reversed without chang-
ing the polarity of the supply itself, a fact which is crucial
if two or more engines are to be operated independently
from the same power supply.

In FIGURE I, combining I-B and I-Y, we have an
identical arrangement to that described in diagram I-A
and I-Y except that the ground rail 184 is connected to
a mid-point tap ¥2 on the secondary coil 1 of step down
transformer 1 as opposed to being connected to the mid-
point tap 3a of load resistor 3 in FIGURE I-A.

In FIGURE 1-X, I have shown the identical circuitry of
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FIGURE I-Y extended to selectively distribute the vari-
able voltage of potentiometer 7 to two or mere electri-
cally isolated track sections. The power rail 16a of the
track 1@ is mechanically continuous but electrically sep-
arated 19, Is is important that the ground rail 165 be both
mechanically and electrically continuous.

Each electrically isolated section of the power rail 18a
is connected to a single pole-single throw-spring discon-
nect switch 13 which has been wired to distribute the vari-
able veltage output of the variable tap ¢ of the potentiom-
eter 7.

In FIGURE 11, I show two techniques for actuating
accessories requiring “this or that” positioning which can
be operated by the power supply configuration of FIG-
URE L FIGURE II illustrates both techniques attached
to a common power supply, FIGURE II-B, which is
identical to the one disclosed in FIGURE I-B.

In FIGURE II-F—B, single throw-single throw-spring
disconnect switches 13a and 13) each distribute one side
of the output of the full wave rectifier when connector 6
is mated with the power supply output receptacle 5. In
this technique I show two solencids, one with a clock-
wise winding 144 and the other with a counter clockwise
winding 145 both aligned along a common axis and ar-
ranged to actuate a common core. device 15 which, in
turn, provides the actuation of the associated accessory.
Electrically these two solenocids are joined and the junc-
tion 16 is electrically attached to the ground rail 185 of
the track 18. The opposite end 17a of one of the sole-
noids 14a is connected to the discharge side of switch 13a.
The opposite end 17b of the other solenoid 145 is con-
nected to the discharge side of switch 135, When switch
134 is closed, direct current flows to the sclenoid 14a mov-
ing from point 174 to point 16 and thru the ground rail
10b of the track 1¢ back to the power supply. Thus, the
actuator core device 15 is moved in one direction until
mechanically restrained.. Closure of switch 135 causes
direct current to flow thru solenoid 145 from point 16 to
point 17h causing the actuator to be moved in the oppo-
site direction until again mechanically restrained since, in
this case, the windings of this solenoid are reversed.

In FIGURE II-G—B, I show a single sclencid 14 with
actuator core 15 within the coil. One end of solenoid 14
is electrically connected to the ground rail 18b of the
track 10. The other end of the solenoid 14 is connected
to the cutput side of a single pole-double throw switch 18
which is spring loaded to seek a neutral point at rest. In
one contact position it attaches electrically to one side
of the rectifier cutput and causes direct current to flow
thru switch 18 toward solenoid 14, thru this solenoid to
the ground rail 105 and back to the power supply.

Placing switch 18 in the opposite position causes direct
current to flow from the ground rail 165 thru solenoid
14 and toward switch 18 and thence to the power supply.
In this manner actuator core 15 is positioned left or right
by use of a single solenoid.

While I have described my invention in certain of its
preferred embodiments, I realize that modifications may
be made and I desire that it be understood that no limi-
tations upon my invention are intended other than may be
imposed by the scope of the appended-claims.

What I claim as new and desire to secure by Letters
Patent of the United States is as follows:

1. A toy train power supply for a two rail track sys-
tem utilizing a step down transformer whose secondary
voltage is nominally twice the operating voliage of the
electric toy, four rectifiers disposed and connected as a
conventional full wave rectifier across the output of the
secondary coil of the transformer, a high resistance in
electrical parallel with a condenser connected across the
output of said rectifier circuitry, said high resistance hav-
ing a center tap which is electrically connected un-
switched to one rail of the track, a potentiometer whose
resistance is electrically connected across the output of
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said full wave rectifier, and whose variable tap is con-
nected to the other rail of the track.

2. A toy train power supply for a two rail track sys-
tem utilizing a step down transformer whose secondary
voltage is nominally twice the operating voltage of the
electrical toy, four rectifiers disposed and connected as
a conventional full wave rectifier across the output of
the secondary coil of the transformer, 2 high resistance
in electrical parallel with a condenser connected across
the output of said rectifier circuitry, said transformer sec-
ondary coil having a mid-point tap connected un-switched
to one rail of the track, a potentiometer whose resistance
is electrically connected across the output of said full
wave rectifier and whose variable tap is connected to the
other rail of the track.

3. A toy train power supply for a two rail track sys-
tem utilizing a step down transformer whose secondary
voltage is nominally-twice the operating voltage of the
electrical toy, four rectifiers disposed and connected as a
conventional full wave rectifier across the output of the
secondary coil of the transformer, a high resistance in
electrical parallel with a condenser connected across the
output of said rectifier circuitry, said transformer sec-
ondary coil having a mid-point tap connected un-
switched to one rail of the track, a potentiometer whose
resistance is electrically connected across the output of

. said full wave rectifier and the output of whose variable
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tap of the potentiometer is distributed thru “single throw-
single pole-single disconnect™ electrical switches in paral-
Iel each of which is electrically connected to one of the
several electrically isclated sections of the other rail of
the track.

4. A toy train power supply for a two rail track system
utilizing a step down transformer whose secondary volt-
age is nominally twice the operating voltage of the elec-
trical toy, four rectifiers -disposed and connected as a
conventional full wave rectifier across the output of the
secondary’ coil of the transformer, a high resistance in
electrical parallel with a condenser connected across the
output of said rectifier circuitry, said transformer sec-
ondary coil having a mid-point tap connected un-switch
to one rail of the track, at least two potentiometers each
having a separate resistance electrically connected in

- parallel across the output of said full wave rectifier and
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the outputs of the separate variable taps of said parallel-
connected potentiometers are each distributed thru a
separate group of “single throw-single pole-spring discon-
nect” electrical switches in parallel, one from each group
being connected directly, to one of the severally electri-
cally isolated sections of the other rail of the track,
5. In an electrical system for operation of track oper-
ated toys, the method of operation comprising:
utilizing the full output of a full wave rectifier con-
nected to the secondary of a step-down transformer
to produce a D.C. voltage nominally twice the nor-
mal operating voltage required,
distributing the output to electrically parallel potenti-
ometers, :
channeling the output of the variable tap of the poten-
tiometers to individual electrically isolated sections
of the power rail of the track, each of which is
selectively energized by means of separate single
throw-single pole-spring release switches,
utilizing additionally the full constant voltage outpul
of the rectifier thru selective switching to. energize
track accessories, and
grounding all power toy equipment to the only con-
tinunous rail of the track which is electrically con-
nected directly to a mid-voltage point of the power
supply
whereby the current flow in electrically segmented por-
tions of the power rail of the track system can be
individually reversed to change the direction of
movement of power operated toys without changing
the polarity of the power sourcs, ’
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6. A toy train power supply for a two rail track sys-
tem utilizing a step down transformer whose secondary
voltage is nominally twice the operating voltage of the
electrical toy, four rectifiers disposed and connected as
a conventional full wave rectifier across the output of
the secondary coil of the transformer, a high resistance
in -electrical parallel with a condenser connected across
the output of said rectifier circuitry, said transformer
secondary coil having a midpoint- tap connecied un-
switched to one rail of the track, a potentiometer whose
resistance is electrically connected across the output of
said full wave rectifier used to control the speed and
direction of the moving equipment, two solenoids, me-
chanically arranged in tandem having a common axis
and a common actuating core which can be mechanically
linked to accessory equipment to provide “this or that”
positioning, said two solenoids being electrically con-
nected in series across the -output of said full wave recti-
fier, one being wound in a clockwise direction and the
other being wound in a counter clockwise. direction, each
connection to an output terminal of the full wave rectifier
being interruptable by a single pole-single throw-spring
disconnect switch, the electrical connection between said
two solenoids being also connected to a mid voltage point
of the power supply thru the ground rail of the track.

7. A toy train power supply for a two rail track sys-
tem wutilizing a step down transformer whose secondary
voltage -is nominally twice the operating voltage of the
electrical toy, four rectifiers disposed and connected as a
conventional full wave rectifier across the output of the
secondary coil .of the transformer, a high resistance in
electrical parallel with a condenser connected across the
output of said rectifier circuitry, said transformer sec-
ondary coil having a midpoint tap connected unswitched
to one rail of the track, a potentiometer whose resistance
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is electrically connected across the output of said full
wave rectifier used to control the speed and direction of
the moving equipment, a single solencid whose actuating
core can be mechanically linked to accessory equipment
to provide “this or that” positioning, one side of said
solenoid being selectively electrically attached to the two
output terminals of said full wave rectifier thru a single
pole-double throw-spring disconnect switch, the other end
of said solenoid being electrically connected to the mid
voltage point of the power supply thru-the ground rail
of the track.
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