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Th.ls invention. reIates ‘to: toy railroads, and
more partlcularly to an automatic block signal
and train control therefor.

The primary cbject of the invention is to gen-~

&% erally improve block signal systems for toy rail-
roads, and also safety train control systems for
toy railroads.. These systems may be advanta-

geously combined in order to both 51gna,1 and con-

trol the toy trains.

10- Such: systems are well known -in connectlon
with real railroads the track of which is ordinar-
ily divided into a series of successive blocks hav-

. ing signals associated therewith.” In a real rail-
road the service rails are mounted on wooden

15 - ties or sleepers and are therefore insulated from
one -another and are available to sighal the

presence of a train in the block, said train closing

a signal circuit between the two service rails.

Similar systems have been proposed for toy rail-

20 roads, but are inconvenient and'expensive and
are therefore not commonly used- in connection
with ordinary toy train sets sold.under com-

. mercial - production” and. volume sale conditions.
Conventional toy tracks have the rails ‘mounted

25. on metallic ties, and the service rails are both
‘grounded. It would be inconvenient and expen-
sive to insulate the service rails from one another
throughout the track system, and any signal sys-
tem based on the use of such tracks wotuld be in-

30 applicable to ex1st1ng toy train sets already in

use. .
One important object of the present invention
resides in the prov1s1on of a signal system which

. will be apphcable to conventional toy tracks hav-
g5 ing grounded service rails. In accordance with.
the present system, short contact strips are used
~to mark the passage of a train out of a block,

and these strips may be placed at any desired’

points along the track. The system is therefore
40 applicable to existing train sets and is very flexi-
ble in meeting varied track layout conditions.
_ However, the contact strips provide only a
momentary signalling current, whereas. the sig=

nal condition and train control condition should
45 be maintained until another block is reached, and

it is a further object of the present invention to
overcome this difficulty.

Other objects of the present invention center

about the train control system, and are to pro-
50 vide a slow speed or “caution” condition, as well
as the “stop” and full speed conditions; to pro-

vide a small holding potential instead of com-
plete “deenergization or open-circuiting of the -

control section for the “stop” condition in order

55 to'prevent unQes;_z*ed operation. of the remote

" (CL 246—85)

control reversing mechamsm\ of trains having
such mechanisii; to utilize a single resistor to
provide both the holding potential and the slow

. speed potential, depending -on the condition of
the signal; -and finally, to make the slow speed §
potential a readily adjustable or variaple poten-
'tial so that it may be set to-accommodate varied
conditions such as the use of a long or heavily
loaded train in contrachstmctlon to- a short- or
hght,ly loaded train., 10

Still another object is to arrange the system
for manual confrol at & remote point. ' Because
of the use of several trains on the track system
with variable speeds relative to one another, and =
because of the possible and preferable use of a 15
number of sighals on the track system, and -
finally because of “the manual push button con-

- trol which may be used to-interfere with the
normal functioning of the system, situations may .
arise in which the signal control impulses con- 20
flict, and an improper or unsafe signal may result
with -consequent collision between trains. This
danger is aggravated when using short contact
strips to mark the termination of the blocks, for
a wrong signal may be displayed while a train g3
is in a block and will not be corrected until the
train leaves ‘that block. Accordingly, it is a
further object of the present invention to over-

- come the foregoing difficulty and to so arrange
the selector miechanism of the signal system that ggo -
one signal, preferably & red or danger signal,
will be dominant in the event of conflict in sig-
nals.  Furthermore, the selector system is so ar-
ranged that yellow or “caution” is always indi-
cated after red or.“danger”, and before reach- g5
ing green or “clear”. It is found that almost
all difficulty is overcome by this arrangement,
for ordinarily the conilict in signals, if it arises
at all, consists in a premature green signal im-~
pulse, and in the present system this is ignored 49
until the leading irain has safely passed out of -
the red and yellow blocks:

The signal system is applicable to any track
layout. - However, one track layout is particu-
larly noteworthy and affords great entertain- 4z -
ment while using a simple system having only a
single signal. - In accordance with a feature and
object of the present invention, a single signal
may be applied to a track layout in the form of
a “figure 8”. The signal is mounted ahead of gq
the cross-over,-and the track contact strips are
so placed-as to prevent collision between trains
at the cross-over, the second train being stopped
and held at the cross-over until the first train
completes one loop of track, and safely passes gg
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circuit the other side of which is grounded, and-
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the other branch of the cross-over. This train
is in turn held at the cross-over while the previ-
ously stopped train completes its circuit about
the loop. The trains are thus put through the
different signal and control conditions in a high-
ly realistic and entertaining manner.

Further objects of the invention. center about
the structure of the signal, and are to provide
signal and control mechanism which is compact,
simple, rugged, inexpensive to manufacture, a.nd
dependable in operation.

To the accomplishment of the foregoing and
other objects which will hereinafter appear, our
invention consists in the block signal and train
control elements and their relation one to the
other as hereinafter are more particularly de-
scribed in the specification and sought to be de-
fined in the claims. The specification is accom-
panied by drawings in which:

Fig. 1 is a front elevation of a signal embodying
features of the present invention;

Fig. 2 is a side elevation of the same;

Fig. 3 is a front elevation of the selector mech-

anism mounted within the base of the signal; . - -

Fig. 4 is a side elevation of the same;

Fig. 5 is a plan view of the same;

Fig, 6.is an enlarged section taken in the plane
of the line §—& of Fig. 5;

Fig. 7 is an enlarged section taken in the plane
of the line 7—7 of Fig. 5;

Fig. 8 shows the slider of the selector switch;

Fig. 9 is a schematic view explanatory of the
operatlon of the slider;

Fig. 10 is. a wiring diagram for the complete
signal and train control system when using a
single signal;

Fig, 11 illustrates the application of the system
to the cross-over of a “figure 87 track;

Fig. 12" is explanatory of the application of the

‘system to a track divided into continuous blocks

each associated with a signal; and
Fig. 13 is a modification of such a system.
Referring to the drawings, and more particu-

larly to. Fig. 10, the track comprises. grounded -

service rails 12 and an insulated. third rail. i4.
Track contact strips. (6,
ab spaced intervals which in practice are, of
course, much greater than as shown in Fig. 10.
The strips mark the passage of a train and close
suitable control circuits.  Strips of this character
are known, and in some arrangements are ap-

in other cases are applied close to the service
rails to ground a circuit the other side of which

present. arrangement is of the latter type, that
is, the strips are applied adjacent the service
rails. - They may be in the form of clips slipped
over the service rail with insulation therebetween;

or in.the form of strips so close to the service.

rail as to be touched by the flange of a passing
car wheel, thereby grounding and.completing an
otherwise open ecircuit.
preferably of the three-position. type, although
its features may be applied to a somewhat sim.-
plified system of the two-position. type, and it

will be noted that the three contact strips:are

marked “R”, “Y¥” and “G7,
venience, be referred to as “red”,

and may, for con-

position which is- controlled by the respective
strips.

The base of the signal is indicated at’ 22, and
is provided with- suitable binding posts. Strip 16

‘& “red” magnet.

i8 and 28 are disposed-

"The present’ system . is.

“yellow” or.
“green” contact strips; thus denoting. the signal.

2,188,756

is connected by conductor 24 to a binding post

marked “R”, and this in turn is connected by~

means of a conductor 26 to an Operating magnet:

or solenoid 28 which, when energized, produces

a red signal and may therefore be referred to as
Strip' 18 is connected by con-
ductor 30 to a binding post marked “Y”’; and this
is connected through a conductor 32 to 'a magnet

¥4 which, when energized, produces a yellow sig- -

nal, and is therefore marked “Y” and may be
referred to as a “yellow” magnet.
connected threugh eonductor 36 to a binding post
marked “G”, and this is connected by conductor
38 to a magnet 48 which, when energized, pro-

" duces a green signal and is therefore marked “G”
and- may be referred to as a “green” maghet.

The opposite terminals of the selector magnets”
.28, 34 and 4% are all connected in common to a

cono.uctor 42 which leads to a binding post 24
which is connected by a conductor 46 to the third
rail 14, Tt will be evident that the passage” of
a train over any one of the contact strips com-.

10,
" Strip 20 is 7 7

15

20 ED

bletes a circuit through: the. corre.,ponchng selec-.; ‘

tor. magnet.

The selector magnets move P shder :78 to-any
one of three positions, and . specific meehanism.
for thig purpose is descnbed later.-

25

The 'move-.

ment of .slider §8: may. be apphed to any type of: .-~

signal. It may, for example, he.. -applied- to a
semaphore arm.in ‘order to. move the same to
horizontal, d1agonal or. vertical pos1t10ns With:

30

such an: arrangement a single lamp may be-used .

to produce red, yellow or green signals by mount-"
ing appropriate lenses. on. the semaphore -arm:

In the present case, three -separste- lamps- are'

35

used, these being the red, yellow and green lamps.

52, 54 and 56.  As is usual with toys, the lamps:
a single wire system. The center or insulated: -
terminals of the sockets- are connected 0 -sta=

t1onary contacts- 58, 68 and 62, one or anether:

‘of which is engaged by a sliding: contact or the-

slider 50. 'This in turn: is:conneeted by a lead 64

to the conductor 42 and terminal 44 herstofore:
It will be evident that either the-

referred to.

. are received in grounded sockets; the system. being R

40

45

red, yellow or green lamp will: be energized; in. -
response to passage of a.train.over the- contact R

strips 16, 18- or 20, respectively.

The arrangement as so-far described: is- ob= ,

viously well adapted for remote ‘manual: control.

It is merely necessary to ground a desired .one:

of the three selector maghet. circuits. : A suitable

50"

panel 66 is provided, this. carrymg three switches: =

which may conveniently be.in the form of push
buttons 68, T8-and 72.

“The “red”; “yellow” and:
“green” terminals of the base of the signal-are:
respectively connected to the “red”, “yellow” and:
“green” push buttons- by means:of* conductors-

85,

14, 78 and 78 which may be-combined as 5 single-: *

flexible - cable. The push . button ~ system . is
grounded.at 80, as by connecting-it to the nearest:
convenient ‘point: on- the track systéem, or, if de-:

60

sired, a four-wire cable may be used the fourth:

wire corresponding to the ground: wire §9- and:

leading back to the grounded terminal 82-on the
signal: bage 22. Tt will be  evident that by de-
pressing any one of the three:buttons a corre-
sponding signal: indieation: may: be- obtained:.
So far, the descrivtion has:been: limited t6 the-
sighal system: - Thetrain control system-isreadily:
combined with: ‘the signal system, the:same seléc~
tor magnets functioning for both the signal and

train control systems: A section’ of the third rail -
t4-is insulated  from the remdinder-of the: third-
rail, thus: forming . a- control ‘section or:block: 84

65

70"

75 ’
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Control section 84 is sepsarated froin the remain-
der of the third rail at the points 86 and 88, as
by extracting the connecting pins of the track.
The distance between points 86 and 88 is prefer-
ably equal to the length of the train plus the
stopping distance of the train. In a multiple
signal system. the control section 84 corresponds
to the red or danger block, and the signal is pref-
erably mounted at the end of this danger block,

that is, at the point 86. The “red” contact strip
{6 is located just beyond point 86 and marks the
exit of a train from the danger block. The ener-
gization of control section 84 is controlled by the

" gelector mechanism, or more specifically, by the
" slider 59, and for this purpose, additional sta-

tionary contacts 92 and 94 are provided. ‘While
not necessary, a third contact 90 is provided in
order to keep the switch structure symmetrical.
The reason contact 90 is not necessary is that it
corresponds to deenergization of control section
84, ' Contact 94 manifestly applies the full track
potential to control section 84, the current being
fed from third rail 14 through conductor 46,

terminal 44, conductors 42 and 64, slider 50, con-

" tact 84, conductor 96, terminal 98 and conductor

{00 leading to the insulated third rail section.
For the yellow or slow speed condition, the po-
tential applied to the insulated section 84 is re-
duced by connecting a resistor 102 in series there-
with. Specifically, the current flowing from slider
50 to contact 92 passes through a conductor 104,
resistor 102, conductor 96, and thence through
terminal 98 and conductor 180-to the insulated
section. . )
Many toy trains are equipped with remote con-
trol reversing systems. Most of these systems
work on the principle that whenever the current
supply to the frain is completely interrupted, a
reversing switch on the train is actuated so that

when the train is again energized it will run in.

the opposite direction. Undesired reversing of
the train may be avoided by making the revers-
ing mechanism sensitive to a minute holding cur-
rent so slight as to be incapable of driving a loco-
motive even when lightly loaded. The present
system is arranged for use with such a train, and
therefore the control section 84 is not completely
“gtop” or “danger” posi-
tion, but instead is supplied with 2 small holding
potential. For this purpose & resistor 106 is con-
nected in series between conductors 64 and 96.
Tt is convenient to use a single resistor for both
the “stop” and slow speed conditions, and such
an arrangement is shown in Fig. 10, the conductor
i04 leading to an intermediate point or tap on a
single resistor. ‘This tap may be made movable
or variable, thus determining the slow speed po-
tential and consequently the train speed which is
obtained during the “caution” condition. In ef-
fect, the slider 50 short-circuits a part’ of the
resistor when resting on contact 92 so that only
the part 192 of the resistor is effective, and the
slider 59 short-circuits the entire resistor when
resting on contact 94 so that the resistor is in-
effective. C .
Tnasmuch as contacts 80, 92 and 84 are dis-
posed.opposite and correspond to signal contacts
follows that the control condi-
tions established for insulated section 84 corre-
spond to the signal conditions displayed by the
signal lamps. . .
Referring now to Figs. 1 and 2 of the drawings,
the signal comprises base 22 carrying a selector
casing 108 surmounted by a suitable post 110
carrying at its upper end the three signal lamps

3

52, 54 and 56 which are respectively colored red,
yellow and green. The lamp sockets are grounded
except for insulated center terminals which are
connected by three conductors. which extend
downwardly through hollow post 110 to the se-
lector switch in casing 108. The resistor 106
previously referred to extends across casing 108
near the bottom thereof, and the slow speed tap
is obtained by means of an oscillatable contact
arm 12 pivoted at (14, and the lower end of
which is bent outwardly to act as a handle 118
projecting through an arcuate slot 118 in casing
wall 120. Wall (20, unlike the other three walls
of the casing, is preferably made of insulation,
thus providing an insulated mounting for con-
tact arm 112. The exposed handle 116 may be
moved to one side or the other in order to deter-
mine the slow speed potential.

The selector and switch mechanism: is next de-
scribed with reference to Figs. 3 through 9 of the
drawings. The stationary contacts 58, 60 and 62
for the signal lamp control are mounted at one
side of a preferably horizontal insulation plate
122 (Fig. 5) located at the top of the selector
mechanism. Stationary contacts 90, 92 and %4
for the train control circuits are mounted in sym-
metrical relation on the opposite side of insula-
tion plate 122. The sliding contact 50 is made of

a resilient material such as phosphor bronze, and.

is bent to form outwardly projecting arms which
ride over the stationary contacts. The center

- portion of slider 50 is bent upwardly to inverted

trough or channel shape, as is indicated at 124
(Figs. 7-and 8), and rides beneath and. in con-
tact with the underside of a stationary brass
plate 126 (Figs. 6 and 7). The side edges of
plate 126 are bent downwardly and are secured
to insulation plate 122 by appropriate tongue and
slot connections (Figs. 6 and T), but the result-
ing downwardly turned sides are cut away inter-
mediate the ends of plate $26 to permit the de-
sired movement of sliding contact 50. The in-
verted trough-like member 126 is connected to
terminal 44 of the signal, that is, referring to
Fig. 10, it is connected to the conductor 64, and
constitutes a means for transferring current to

10

15

20

30
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45

slidable contact 50 without necessitating the use .

of a flexible conductor. Moreover, plate {26 acts
as a housing for protectively enclosing the'slider,
and it also functions to guide the slider during its
movement, as will subsequently appear.

The spring contact 58 is mounted on and car-
ried by an insulation slide plate the ends 128 and

" |30 of which fit between the side walls of member

126 and are guided thereby. End 130 is slotted
at 132 to receive the upper end 134 (Fig. 6) of a
Jever 136 (Fig. 4) which is pivoted at 138. The
Jower end 148 of the lever is connected by means
of a link 142 to solenoid or magnet plunger 144
which is received within the horizontally disposed
solenoid or magnet 28. A spring 146 normally
tends to move lever {36 in a counterclockwise di-
rection as viewed in Fig. 4, and thereby moves
solenoid plunger 144 to its outward position and
at the same time moves the slidable contact 50
to the “green” contacts. Solenoid 28 is the “red”

- magnet previously referred to in connection with

50.

60

65

Fig. 10, and is energized when 2 train passes the .

“red” contact strip, thus pulling the sliding con-
tact to the “red” position. This is the position
shown in Figs. 4 and 5 of the drawings.

The slidable. contact is retained in the “red”
position by a suitable detent 148 (Fig. 3), this
detent acting on a stop shoulder 50 of the slide

plate (Figs. 5 and 8). The detent is normally.

70

7%
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elevated, but ma¥y be released by energization of
“yellow” magnet 34, thus permitting return
spring {46 to move the sele¢tor to the “yellow”’
or mid-position. Further movement is, however,
prevented by a second detent {52 (Figs. 3 and 4)
which engages a second stop shoulder 154 (Figs.
5.and 8) on the slide plate. This detent may be
released by energization of the “green” magnet
48, whereupon the return spring {48 moves the
selector to the “green” position. The “yellow”
and “green” magnets 34 and 40 are disposed ver-
tically, as is best shown in Figs. 3 and 4. . In Fig. 4,
it will be seen that detent {52 is formed by up-
wardly bending the end of a plate 156; and this is
preferably made of iron or inagnetic material. A
thin leaf spring made of non-ferrous material
is disposed between armature 5% and the magnet,
as is indicated by spring $$8. The detent is nor-
mally urged upwardly by spring 158, but upon
energization of the magnet, the armature 58 is
pulled down to the magnet, thus releasing de-
tent {52,

- The operation of the selector may be clarified
with reference to Fig. 9, which is a schematic
diagram having some of the parts re-arranged to
clarify the operation. The red, yellow and green
lamp contacts are shown at 58, 68 and 62.  The
“stop”, slow, and full speed contacts are shown
at 89, 92 and 94. Slidable contact 53 is shown
in ‘mid-positicn, that is, in the “yellow” position.
The slidable contact is conrected to and is movad
by the insulaticn slide plate {28, 120, The plate
is normally moved to the “green” position by any
appropriate restoring spring such as the spring
146, When the “red” solenoid is energized, the
slide plate is pulled to the “red” position by arm
138. It is retained in that position by detent 148
bearing against stop shoulder {58. . When the
“yellow” magnet is energized, the armature 168
of detent 148 is pulled downwardly from stop
shoulder 58, thus permitting spring {46 to move
the selector from the “red” position toward the
“green” position.” However, when the selector
reaches the “yellow” position, it is arrested by
detent §52 bearing against the stop shoulder 154,
as shown in Fig. 9. When the “green” magnet
is energized, the armature 156 of detent 152 is
bulled down, thus ireeing the slide plate for con-
tinued movement under the influence of spring
{46 to the “green” position.

It will be evident that while the normal posi-
tion of the signal is “green’” or “clear”, in the
event of conflict of signals, the red signal domi-
hates. It will also be evident that the system
cannot change from red to green without stop-
ping at the red position until the “yellow” mag-
net is energized, and without again stopping at
the “yellow” position until the “green” magnet is

energized.

Referring now to Fig. 11, T show the application
of the signal and train control system to a “Agure
8” track. The signal, generally designated 162,
is mounted ahead of the cross-over 164, The in-
sulated section 84 is disposed ahead of the signal.
The “red” contact strip 1§ is disposed at the
signal and beyond the end of the control section

84, The “yellow” contact strip {8 is disposed be--

yond the transverse branch of the cross-over 164,
while the “green” contact strip 20 is placed still
more remotely. With this arrangement, it will be
evident that when a leading train A passes the
“red” contact i§, a following train B will face a
red signal and will be stopped in control saction
84. The following train B will remain stopped
until the leading train A runs entirely around the

2,188,758 | o |
right-hand lcop -[66 of the “fizure 8, and until:

it safely passes the cross-over 164, as is evidenced -

by it reaching the “yellow” contaet strip 18. - At-

this time train B proceeds, and runs around the
right-hand loop 168, Iftrain A reaches the con-
trol .section 84 before train B again passes cross-

-over 84, as is usually the case, train ‘A will be

stopped until-train B reaches contsact strip 8. In
this way collision at the cross-over ‘s effectively

prevented, and the onlooker sees the train slow up -

or stop in response to apprepriate signal indiea~
tions, each train stopping to await the safe pas~
sage of the other. The right-hand loop 166 and

left-hand loop 168 may be, and preférably are; -

made different in size, the left-hand loop. being

made larger. The margin of safety by which the

5.
10

16

trains pass one another may be reduced- to as
small an amount as desired by simply moving.the - :

contact strips 18. and 20 nearer to the Cross-cver
184. For example, the slow speed starting’ po-

20

tential may be fed to train B, while train A is still . .
on the cross-over, but passing the same so rapidly -

that there is no danger of it being reached by the"

slowly  starting train . B. However, it is better
practice to place contact strip 18 away from the
cross-over by. an amount at least equal to the
length of the train. ’ .

- If desired, the system may, of course, be elabo- °
rated by additional signals. In Pig, 11, one addi~

tional signal is shown, this-being the signal {70

25

30

having “red” contact strip 172; a “yellow” contact

~ strip 114, and a “green” contact. strip {16 -cofi- -

nected to it by approgpriate conductors. An insu- .

lated control section may be provided by remov--
ing connecting pins of the track sections as atthe

boints 178 and 188. With this arrangement. it
will be impossible for tiain A to run into train B
no matter how slewly train B starts up -or ‘how

rapidly train A is runaning, because train A cannot

bass signal {78 which is set against it until train
B passes the “yellow” contact strip #14, which is

preferably disposed at or beyond the “red” contact
strip 18 of signal 162, so thas when train A is.

bermitted 4o run past signal 178, it will be facing
the red signal at 162, thus protecting it against

40

collision ai the cross-over- until train B has .

safely made the circuit of track loop 166. .-

Greater variety of the operation of the sys-

tem may be obtained by manual manipulation

of the remote control push buttons on panel 86.. 5

This push button control reed be connected ‘to

only one of the signals, for the remainder of the

system will operate in TesSponse ©0-a change pro-
duced at one signal.  For example, if signal 162

Is kept-red despite the safe passage of ‘train A &

beyond the -contact strips 18 and 26, train A

will be stopped by an automatieally produced red

signal at 170, for train B will not have passed

contacts 174 .and (786. S
The system may, of course, be further elabo~

~rated to simulate a real ¢ontinuous block signal

system, .although at much greater coss, The ar=
rangement is schematically indicated in Fig.-12,
in which the outside or-grounded rails of the

track are omitted. The center or third rail is ¢

divided up into successivé blocks
tions 182, 184, 188, and (88.

or control sec-

60

Each -section is-

preferably made long enough ' to- stop a train -

therein, as is indicated by ‘the train -C which is
shorter than the sections. A signal with selector
mechanism as already described is provided at
each Dblock, these signals being generally desig-
nated 180, 192 and 194. A contact strip.is pro-

vided at each signal or at the exit of each bloek;, -

these. strips being marked 496, 198, 280, etc.” On: §
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examiniation -of Fig. 12, it will-be seen that each
contact strip is connected to: three signals. : For
example, the contact strip 200 acts as’'a “red”
strip for the adjacent signal 194 in which the
red lamp is illuminated. - It acts as a “yellow”
strip for the signal 182 in'which the yellow lamp
is illuminated. It acts as a “green” strip for the
signal 196 in which the green lamp is lighted.
Thus with train C running out of block 186, a
train running -into block 186 is deenergized, 2
train running into block 184 is permitted to pro-
ceed-but only under slow speed, while: a train
entering block 182 is permltted to proceed at full
speed. Ea,ch signal is connected. to three spaced

contact strips just as before; but the sigrials have
been brought so close together that the blocks
overlap, and instead of using three different con-
tact strips at substantially the same location for
three different signals, one contact strip may. be
connected to the three dlfferent signals, as shown
in Fig. 12.-

Revertxng to Fig. 11 in- accordance w1th this
same idea the contact strips (6 and 174 may be
combined and a single contact strip my be used
for the two shown. In such’ case the contact
strip acts as-a “red” strip for signal 162 and acts
as a “yellow” strip for signal 170.

In the arrangement of Fig. 12, a second tra1n
can enter-a block in which a first train is stili
present prov1ded that ‘the first train is movihg
out of that block. Collision does not occur be-
cause although the leaving train is accelerating
only slowly, the-trailing train has already been
decelerated by-a slow speed block, and enters a
deenergized bloek: “The unoccupied part of-the
block is ordinarily as ‘great as the stopping dis-
tance of the train, and in practice, for the sake
of economy in the use of 51gnals the blocks may
be made still longer.

However if it is desired to use a large number
of signals, the system may be made safe while
using -only  short blocks, and: such -a system is

shown - in Fig.'13, ‘in- 'which the blocks may, if
desired, be shortened down to substantially the

train length. In this arrangement, the contact

strip such as the strip 202 acts as a “red” strip-

for the adjacent signal 204, and acts as a “yel-

low” strip, not for the next rear signal 288, but
rather for the signal behind the. next signal,
. namely the signal 208, as shown.

“green’’ strip for the still more remote signal
2(0. ‘This arrangement applies to each contact
strip, and in practice two.adjacent signals show
red at any one time. For example, in the draw-

. ing, with train D leaving block 212, the red lamp:

is displayed at signal 204 for block 212 and also
at signal 206 for block 214. There is accord-
ingly at least one full de-energized block between
any two trains on the track.

- It is believed that the constructlon and op—'
eration, as well as the many advantagés .of our:
improved signal and train -control System ‘for.

toy trains, will be apparent from the foregoing
detailed description thereof.
parent ‘that while we have shown and described

our invention in preferred forms, many changes -

and modifications may be made in the strueture
disclosed without departing from the spirit of the
invention defined in' the following “claims.

7u. the claims, the terms “no speed potential” or

“substantially no potential” -are intended to in-

clude the case of true zero potential or open cir- :

cuit, as well as the slight holding potential which

is ' provided when dealing Wlth certam types of:
;5. remote: control train. N . .

" sition of said selector, s

It acts as &

It will also be ap-:

In:

- B

- We claim: i
1. A block signal for toy railroad systems sald

signal comprising a selector movable to any of

three positions, a signal controlled by said se-
lector to indicate “stop”, “caution”, or “clear”,
the selector position corresponding to said sig-

nal indications, and means determining the po- .

said selector being biased
normally to'the “‘clear” produecing position, &
first’ magnet for pulling said selector. to the
“stop” producing position, a detent for holding
said selector at the “stop” producing position, a
secorid detent for holding said selector at the
“caution” producing position, a second magnet
for releasing the first detént, and a third magnet
for releasing the second detent.

2. A speéd control device for use with toy rail-

" road systems havmg a potential source, service

rails, and a power rail with an insulated section,
said control device comprising a selector movable
to  any of three positions, switch mechanism
moved by said selector to supply the insulated
track section with substantially no potential, a
moderate slow speed potential, or full track po-
tential,
tions, and means determining the posﬂuon of said
selector said selector being biased normally to the
full potential position, a first magnet for pulling
said selector to the no potential posmon a de-
tent for holding said selector at the ho potential
position, a: second. detent for holding said se-~
lector. at the moderate potential position, a sec-

in accordance with said selector posi-.

10
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20.

30.

ond magnet for releasing the first detent, and a -

third magnet for releasing the second detent.
3. A block signal for use with toy railroad sys-
tems having a potential source, service rails, and
4 power rail with an insulated section, said sig-
nal comprising a selector movable to two posi-
tions, a signal controlled by said selector to in-
dicate “stop”, or “clear”, switch mechamsm also

moved by said selector to deenergize or energize’

the insulated track section in accordance with
said selector positions and signal indications, and
means automatically determining the position. of
said selector, said selector being biased normally
to the “clear” producing position, a magnet for
pulling said selector to “stop”, a detent for hold-

ing said selector at the “stop” producing posrtion
‘and a magnet for releasing the detent.

4. A block signal for use with toy railroad sys--
tems having a potential source, service rails, and
a power rail with an insulated section, said signal”

comprising & selector movable to -any of three

positions, a signal controlled by said seléctor to

indicate “stop”, “caution” or “clear”, switch

40

46’

50.
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mechanism also moved by said selector to supply - -

the insulated track section with substantially no

potential, a moderate slow speed potential, or full |
. ‘track potential, in accordance with said selector

position and signal indication, and means de-

‘termining the position of said selector, said se-

lector being biased normally to the “clear” pro-
ducing position, a magnet for pulling said selector
to the ‘“stop” producing position, a detent for

' holding said selector at the “stop” producing po--
sition, a second detent for holding said selector:
at the"‘cautlon” producing position, a - second-
magnet for releasing the first detent, and a third'

magnet for leasing the second detent.

‘5. A block signal system for a toy railroad,
compriging a conventional track having ground-
ed service rails and a power rail insulated from

said seérvice rails, a block signal, red, yellow and"
green lamps on said signal, contact strips asso~"
01ated with. the. track to be engaged by a tra,ln,.

60’
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running on the track, there being a “red” strip
at the signal, a “yellow” strip spaced from the

“red’” strip, and a “green” strip still more remote : -

from the- “red” strip, a three-position sliding

switch in said signal, contacts controiled by said:

switch for selectively energizing a red, yellow
or green lamp, and means to determine the posi-

tion of the selector switch, said selector being -

biased normally to the “green” producing posi-
tion, a magnet connected to the ‘“red” contact
strip for moving the selector to the “red” pro-
ducing position, a. detent for holding the selector
at the “red” producing position, a second mag-
net connected to the “yellow” contact strip for
releasing the detent and permitting the selector

to move to the “yellow” producing position, a

second detent for holding the selector at the

- “yellow” producing position, and a third magnet

connected: to the ‘‘green” contact strlp for re-
leasing the second detent.

6. A control system for a toy railroad, com-
pris_ing» a conventional track having sgrounded

service rails and a power rail insulated from said
service rails, a control section of said power

" rail being insulated from the remainder of the

bower rail, a contrel device, contact strips as-
sociated with the track to be engaged by a train

running on the track, there being a “stop” strip, *

~ a “slow” strip spaced from the “stop” strip, and

30

a “go”-strip still more remote from the “stop”

strip, a three-position sliding switch in said de-
vice, to be connecfed in series with a supply con-

-~ ductor leading to-the insulated power rail sec-
tion, and contacts controlled by said switeh, said

contacts being so arranged in ‘the supply circuit

that said insulated section is supplied with a no :

speed-potential by one contact, a moderate slow

. speed potential by a second contact, or full track
- potential by a third contact, and means to. de-

43

termine the position of the selector switeh, said

. selector -being biased normally to the full poten-

45

50
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tial position; a magnet connencted to the “stop”
contact strip for moving the selector to the no

" potential position, a detent for holding the se-

lector at the no potential positicn; a second mag-

. net connected to the “slow” centact strip for re-
- leasing the detent and .permitting the selector

to move to the moderate potential position, a

second detent for holding the selector at the -

moderate potential position, and a third magnet
connected to the “go” contact strm for releas-
ing the second detent.

7. A block signal system for a toy railroad,
comprising a conventional track having ground-

¢ ed service rails and a power rail insulated from

said-service rails, a control section of said power
rail being insulated from the remainder of the
power rail, a block signal disposed near the end

of the control section, stop and.'gso lamps on

said signal, contact strips associated with the
track to be engaged by a train runnnig on the
track, there being a “stop” strip at the signal and
a “go” strip remote from the “stop” strip, a

- sliding: switch in said signal, contacts controlled

5 by said switch for selectively energizing a stop

“or go lamp, and additional contacts controlled by

70

76

said switch whereby said insulated section is sub-
stantially -denergized or energized corresponding
to the stop or go. lamp. and means to determine
the position:of the selector switch, said selector

‘being biased normally to the “go” producing po-
'sition, & magnet connected to the “stop” contact

strip for moving the -selector to the “stop”™ pro-
ducing position, a detent for hilding the selector

at.the “stop” producing. position, and a second

2,188,756

magnet connected to. the “go” contact strlp for
releasing: the detent; i

8. A block signal system for a toy rallroa.d
comprising a conventional track having. ground-
ed service rails and a power rail insulated from
said service rails, a control section of said- power

rail being insulated from: the remainder.-of the.

power -rail, a block signal disposed .near the .

end of the control section, red, yellow and green
lamps on said signal, contact strips.associated
with the track to be engaged by a train runnning

10

on the track, there being a “red”: strip at the -

signal, a ‘“yellow” strip spaced. from. the “red”
strip, and a “green” strip still more remote from
the “red™ strip, a three-position switch in said
signal, contacts controlled by said switch for. se-
lectively energizing the red, yellow -or green Iamp,

-

a resistor in said signal to be connected in. se--

ries-with a supply conductor leading to the con- -

trol “section, and contacts controlled by :said
switch whereby said control section is supplied

g0

with no speed potential, a moderate slow speed. .
potential, or full track: potential, corresponding -

to the red, yellow or- green lamps, and - means
to determine the position of the selector switch;
said selector being biased normally to.the “green”

producing position, a magnet. connected to the

g5

“red’” contact strip for moving the selector to the

“red” producing positicn, a_ detent for. holding
the selector at the “red” producing position; a
second magnet connected to the “yellow™ con-
tact strip for releasing the detent and permit-
ting the selector to move to the ‘“‘yellow™ pro-
ducing positicn, a second: detent for holding the
selector at the “yellow’ producing position; and

-

a third magnet conpected to the “green’” contact -

strip for releasing the second. detent.
9. A block signal system for a -toy: 1a,11road
comprising a conventional track having ground-

-ed service rails and a power rail insulated from
‘ said service rails, a control section of said power

o

rail being insulated from the remainder of the .

power rail, a block signal disposed near the end
of the control section, red, yellow and green

lamps on said signal, contact strips associated
- with the track to be engaged by a train running
on the. track, there being a “red” strip at the

signal, a “yellow” strip spaced from the “red”
strip, and a “green” strip still more remote from

- the “red” strip, a three-position sliding switch

in said signal, contacts controlled by said switch
for selectively energizing the ved, yellow or green

lamp, a resistor in said signal, an adjustable tap-

movable between the ends of said resistor, said
resistor being connected in series with. a: supply
conductor leading to. the control section, and
additional contacts contrelled by said switch for
short-circuiting the tapped portion or all of said

resistor, whereby said control section. is supplied
‘with a small holding potential, a moderate slow
speed potential, or full . track potential, corre--
sponding-to the red, yellow or green lamps, and "

60 -
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means to determine the position of the selector

switch, said selector being biased normally. to
the “green” producing position, a.- ma,gnet con-
nected to the “red” contact strip for moving the
selector to the “red” producing position, a. detent

for holding the selector at the “red” producing
- position, a second magnet connected to the “yel-
low” contact strip- for releasing the detent and-

permitting the selector to move: to the “yellow”
produeing position, a second detent for holding
the selector at the “yellow” producing ‘position,

rand a third magnet connected to the ‘‘green”
5.

contact strip for-releasing the second detent.

0 ‘
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10. A block signal system for a toy railroad,
comprising a conventional track having ground-
ed service rails and a power rail insulated from
said service rails, a block signal, red, yellow and

green. lamps on said signal, contact strips as-

sociated with the track to be engaged by a train
running on the track, there being a “red” strip
at the signal, a “yellow” strip spaced from the
“red” strip, and a “green’ strip still more remote
from the “ved” strip, a three-position ‘gliding
switch in said signal, said switch including 2
horizontal ‘insulation plate, a slider horizontally
reciprocable thereover, stationary contacts se-
cured to said insulation plate, the contacts being
connected to the red, yellow and green lamps,

and three magnets for determining the three po-.

sitions of the sliding switch respectively, each

of said magnets being connected to a respective -

one of the aforesaid contact strips.

11. A control system for a toy railrocad, com-
prising & eonventional track having grounded
service rails and a power rail insulated from said

" service rails, a control section of said power rail

30

35

being insulated from the remainder of the power
rail, a control device, contact ‘strips associated
with the track to be engaged by a train running
on the track, there being a “stop” strip, a “slow”
strip . spaced from the “stop” strip, and & “go”
strip still more remote from the “stop” strip,
a three-position sliding switch in said device,
said switch - including a - horizontal insulation
plate, a slider horizontally reciprocable thereover,
and stationary contacts secured to said insula-

. tion plate, a resistor in said device to be con-

nected in series with a supply conductor leading

- to the insulated power rail section, the switch

40
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contacts being so connected that said insulated
section is supplied with a no speed poiential, a
moderate slow speed potential, or full track po-
tential, and three magnets for determining the
three positions of the sliding switch, each of said

- magnets being connected to a respective one of

the aforesaid contact strips. -
12. A block signal system for a toy railroad,
comprising a conventional track having ground-

‘eéd service rails and a power rail insulated from

said service rails, a .control section of said power
rail being insulated from the remainder of the
power rail, a block signal disposed near the end
of the control section, stop and go lamps on said
signal, contact strips associated with the track

to be engaged by 2 train running on the track,

there being a “stop” strip at the signal and a “go”
strip remote from the “stop” strip, a sliding
switch in said sighal, said switch including a hor-

~ izontal insulation plate, a slider horizontally re-

60

ciprocable thereover, and stationary contacts

secured to said insulation plate in spaced rela-
tion, two of the contacts being connected fo the
stop and go lamps, additional contacts on the
insulation plate whereby said control section
is either substantially deenergized or energized,
corresponding to the stop and go lamps, and
magnets for determining the positions of the
sliding switch, each of said magnets being con-
nected to a respective one of the aforesaid con-
tact strips. .

13. A block signal system: for a toy railroad,
comprising a conventional track having ground-
ed service rails and a power rail insulated from
said service rails, a control section of said power
rail being insulated from the remainder of the
power Tail, a block signal disposed near the end
of the control section, red, yellow and green

_lamps on said signal,-contact strips associated

with the track to be engaged by a train running
on the track, there being a “red” strip at the

signal, a “yellow” strip spaced from the “red”
strip, ahd a “green” strip still more remote from

the ‘‘red” strip, a three-position sliding switch
in said sighal, said switch including a horizon-
tal insulation plate, a slider horizontally recip-
roeable thereover, stationary contacts secured to
said insulation plate in spaced relation, three
contacts being connected to the red, yellow and
green lamps, a resistor in said signal to be con-
nected in series- with a supply conductor lead-
ing to the control section, and additional con-
tacts on the insulation plate whereby said con-
trol section is supplied with no speed potential,
a moderate slow speed. potential, or full track
potential corresponding to the red, yellow and
green lamps; and three magnets for determining
the three positions of the sliding switch, each of
said magnets being connected to a respective one
of the aforesaid contact strips: : )
14. A Dblock signal system for a toy railroad,
comprising a conventional track having ground-
ed service rails and a power rail insulated from
said service rails, a control section of said power
rail being insulated from the remainder of the

10
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power rail, a block signal disposed near the end '

lamps on said signal, contact strips associated”
with the track to be engaged by a train running
on the track, there being a “red”-strip at the
signal, a “yellow” strip spaced from the “red”
strip, and a “green” strip still more remote from
the “red” strip, a three-position sliding switch
in said signal, said switch including a horizontal

‘insulation plate, a slider horizontally recipro-

cable thereover, stationary contacts secured to
said insulation plate in' spaced relation, three
contacts being connected to the red, yellow and
green lamps, & resistor in said signal, an ad-
justable tap movable between the ends of said re-
sistor, said resistor being -connected in series
with a supply conductor leading to the control
section, additional contacts on. the insulation
plate so connected as to short-circuit the tapped
portion or all of the resistor whereby said insu-
lated section is supplied with a small holding
potential, .a moderate slow  speed -potential, or
full track potential, corresponding to the red,
vellow and green lamps, and three magnets for
determining the three positions of the sliding
switch, each of said magnets being connected to
a respective one of the aforesaid contact sirips.

15. A toy train system including & Cross-over,
two trains, and a single block signal for prevent-

of the control section, red,” yellow and green :

30
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ing collision between the trains at the cross-over,.

said system comprising a track arranged in the

form of a “fisure 87, two trains on said track run-

ning behind one another in the same direction,
a section of the power rail leading to the cross-
over being insulated from the remainder of the
power rail, a combined block signal and train
control device at the end of said control section

60

near the cross-over, said signal being wiréd to: .

points on the track so selected as to establish.a
“danger” block which extends all the way from.
the approach side of the cross-over, completely
around one loop of the “figure §”, and back to

point behind the return side of the cross-over, -

said device having signal means to indicate dan-

70

ger when a train is in the aforesaid loops of the -

“figure 8”, and having train control means to
simultaneously deenergize the insulated power
rail section. - = - ' ’
- 16, A-toy train

system including a 'cross-ovei'; %5 .
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two frains, and means for preventing collision
between the trains at the Cross-over, said system
comprising a track arranged in the form of 'a

-“figure §”, two trains on said track running be-

hind one another in the same direction, said track
keing ordinary track with grounded service rails
an¢ an insulated power rail, a section of said
bower rail leading to the -cross-over being  in-
sulated from the remainder of the power rail,
track contact strips associated with said track
to be engaged by a train runping on the track,
there being a “stop” strip at the signal ahead
of the cross-cver and a “go” strip beyond the
crossing or return side of the cross-over, a se-
lector for substantially deenergizing or energiz-
ing the insulated control section, and means for
automatically moving said selector, said means
being connected to said “stop” and “go” track
contact strips for energization therefrom.

7. A toy train system including a cross-over,
two trains, and a single biock signal for brevent-
ing collision ketween the irains at the Cross-over,
said system: comprising a track arranged in the
ferm of a “figure 8", two trains on said track run-
ning behind one another in the same direction,
said track being ordinary track with grounded
service rails and an insulated power rail, a sec-
tion of said power rail leading to the Ccross-over

. ‘being insulated from the remainder of the power

oth
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rail, a block signal at the end of said control sec-

tion near the cross-over, track contact strips -

associated with said track to be engaged by &
train running on the track, there being a “red”
strip at the signal ahead of the cross-over and a
“green” strip heyond the crossing or return side
of the cross-over, red, and green signal lamps on

sald signal, a selector for energizing a red or.

green lamp and for substantially deenergizing or
energizing the insulated control section corre-
sponding to the red and green lamps, and means
for automatically moving said selector, said
means being connected to said “red” and “green”

~track contact strips for energization therefrom.

18." A toy train system including a cross-over,
two trains, and a single block signal for prevent-
ing collision between the trains at the cross-
over, said system comprising a track arranged

in the form of a “fizure 8”, two trains on said

track running behind one another in the same

. direction, said track.being ordinary. track with

grounded service rails and an insulated power
rail, a section of said power rail leading to the
cross-over being insulated from the remainder of
the power rail, a block signal at the end of said

- control section near the cross-over, track con-
- tact strips associated with said track to be en-

g2aged by a train running on the track, there be-
ing a “red” strip at the sighal ahead of the cross-
over, a “yeliow” strip beyond the crossing or re-
turn side of the cross-over, and a “green” strip

still more remote from the return side of the

cross-over, red, yellow and green signal lamps

- on said signal, a resistor connected in series with

a current supply lead for said insulated power

. rail section, an adjustable tap for said resistor, °

- a selector for energizing a red, yellow or green

75

“lamp and for short-circuiting a part or all of the

resistor corresponding to the yvellow and green
signals, whereby the insulated control section is

© supplied with a small holding potential, or g
- oderate slow speed potential, or full track po-

tential corresponding to the red, yellow and green
lamps, and means for automatically moving said
selector to any of its three positions, said means
being connected to said “red”, “yellow” and

2,188,756

“green” track contact strips for energization
therefrom. ) R :

19. A block signal system for a t-0y> railroad,

comprising a conventional track having grounded

service rails and a power rail inswated from said. -

service rails, a control section of said power rail

being insulated from the remainder of the power L

k20

rail, a block signal disposed near the end of the

control section, stop and go lamps on said signal,

contact sirips associated with the .track to ‘be

engaged by a train rynning on the track, there
being a “stop” strip at the signal, and a “g0” -

10

strip remote from the “stop” .signal,~a sliding '~
switch in said signal, contacts controlled by said

switch for selectively energizing a stop or. go:

lamp, and additicnal contacts controlled: by said -
switch whereby sald insulated  section is sub- -
stantially deenergized or energized - correspond-- .
ing to the stop or go lamps, and means to deter- .

mine the position of the selector switch, said se-

20" -

lector. being biased normally to the “go’ pro--

ducing position, a-magnet connected to the “stop”

contact strip for moving the selector to the “stop’ -

producing position, a detent for holding the se-

lector at the “stop” producing position, and 3

25

second magnet connected to the “go”. contact

strip for releasing the detent, and a pair of re-

mote control push button switches connected -

to the aforesaid magnets for energizing the same
under manual control when desired. . '

20. A block signal system for a toy railroad,
comprising a conventional track having grounded

service rails and a power rail insulated from said-

service rails, a control section of said power rail

being insulated from the remainder of the power.

3

35

rail, a block signal disposed near the end of the -
control section, red, yellow and green lamps on -

'said signal, contact strips associated with the

track to be engaged by a train running on the
track, there being a “red” strip -at the signal, a

40

“yellow” strip spaced from the “red’” strip, and a.
“green” strip still more remote from the “red”:
strip, a three-position switech in said signal, con~

tacts controlled by said switeh for selectively en-

ergizing the red, yellow or green lamp, a.resistor:
in said signal to be connected in series with 8’
supply conductor leading to the control section,

and contacts controlled by said switch whereby
said control section is supplied with no speed po-
tential, a moderate slow speed potential, or full

track potential, corresponding to the red, yellow. .

or green lamps, and means to determine the posi~
tion of the selector switch,

tion, a magnet connected to the “red” contact
strip for moving the selector to the “red” pro-

45

50

said selector being -
biased normally to the “green”’ producing posi-

ducing position, a detent for holding the selector -

at the “red” producing bosition, a second magnet
connected to the “yellow” contact strip for releas-
ing the detent . and permitting the selector to

60

move to the “yellow” producing position, a-second
detent for holding the selector at the “yellow:

producing position and a third magnet connected.

to the “green” contact strip Jfor ‘releasing the -

second detent, and a remote ‘switch panel with
three push . button switches connected to the
aforesaid magnets for energizing any one of the
magnets under manual control when desired.

21. A block signal system for a toy railroad,

comprising a, conventional track having grounded
service rails and a power rail insulated from said

service rails, a control section of sgid power rail

65.
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being insulated from the remainder of the power - )

- Tall, a block signal disposed near the end of the
control section, red, yellow and green lamps on 75
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said signal, contact strips associated with the
track to be engaged by a train running on the
track, there being a “red” strip at the signal, a
“yellow” strip spaced from the “red” strip, and
a “green” strip still more remote from the “red”
strip, a three-position sliding switeh in said sig-
nal, said switch including a horizontal insula-
tion .plate, a slider horizontally reciprocable
thereover, stationary contacts secured to said in-
sulation plate in spaced relation, three contacts

being connected to the red, yellow andgreen

lamps, & resistor in said signal to be connected
in series with a supply conductor leading to the
control section, and additional contacts on the
insulation plate whereby. said control section is
supplied with no speed potential, a moderate
slow speed potential, or full track potential, cor-
responding to the red, yellow and green lamps,
and three magnets for determining the three
positions of the sliding switch, one of said mag-
nets being connected to each of the aforesaid con-
tact strips, and a remote switch panel with three
push button switches connected to the aforesaid
magnets for energizing any one of the magnets
under manual control when desired.

22. A speed control device for use with toy rail-
road systems having a potential source, service
rails, and a power Tail with an insulated section,
said control device comprising a selector movable
to either of two positions, switch mechanism
moved by said selector to supply the insulated

track section with substantially no potential or

9

full track potential, in accordance with said se-

lector positions, and means determining the posi-
tion of said selector, said means including a
spring normally biasing said selector to the full
potential position, a first magnet for pulling said
selector to the no potential position, a detent for

holding said selector at the no potential position,

and a second magnet for releasing the detent.
23. A hlock signal system for a toy railroad
comprising a conventional track having grounded
service rails and a power rail insulated from said
service rails, o block signal, red and green lamps
on said signal, contact strips associated with the
track to be engaged by a train running on the

. traek, there being a “red” strip at the signal and

a “green” strip remote from the “red” strip, a

10
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sliding switeh in said signal, said switch including '

an insulation plate, a slider reciprocable there-
over, stationary contacts secured to said insula-

tion plate, the contacts being connected to the *

red and green lamps respectively, resilient means
normally biasing the slider to the contact con-
nected to light the green lamp, a first magnet for

moving the slider to the contact connected to -

light the red lamp, a detent for holding the slider
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in the latter position, and a second magnet for .

releasing the detent, the first of said magnets
being connected to the “red’” strip and the second

' magnet being connected to the “green” strip.

EDWARD E. McKEIGE.
NOEL L. CASE.
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