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Walter R. Jones, Emporium, Ps., assignor to Hy-
grade Sylvania Corporation, Salem, Mass, &
corporation of Massachusetis

Application December 16, 1037, Serial No. 180,113
: 14 Claims. (CL 246—32)

This invention relates to train control appa-
ratus -and more especially to controls for toy-
tradn systems and the like,

A principal object of the invention is to pro-

6 vide an improved block control arrangement for
electric toy-train systems snd the like.

A feature of the invention relates to an auto-
matic block control arrangement for electric toy-
trains whereby various combinations of signal-

16, ling conditions may be set up in the system.

Another feature relates to an electric toy-train

system whereby automatic means are provided

for delaying the movement of the traln for a
rredefermined time interval at a speclal block
16 section of the track.

Another feature relates to an electric toy-train

system having delay control means of the therm-
ionfc tube type, for sutomaticelly timing the
blocking of & toy-train for s predetermined in-

20 terval during tremsit from one section of the
track to another,

& further feature relates to an improved form
of time delay conirol for automatic electric toy-
braim systems. '

28 A stlll further feature relates to the novel or-
ganization, arrangement and relative connection
of parts which constitute o simple and efficient
automatlc block control and slgnalling arrange-
ment for toy-clectric train systems.

88 While the Invention will be deseribed hersin

as embodied in one particular type of eleciric,

toy-traln system, 1t will be understood thai it
may be equally well applled to other types of
sysbems,

85  Accordingly in the drawing, there is shown
schematic form, for explanatory purposes, a typi-
cal secilon of o toy-train system embodying fea-~
tures of the invention. The drawing shows a
short section of o {rack arrangement usually em-

- 40 ployed in electric toy-train systems, The track

comprises the outer rails { and 2 constituting the
main track rails on which the wheels of the
toy-irain 3 ride, while the middle rail 4 is the
trolley or contact rail whick is adapted to con-

48 tact wilth a suitable brush § or the like, carried
by the train bub insulated therefrom. Ore ter-
mingl of the train motor 8 is connected to brush

b and the other terminal is grounded to the axle

. 1 and thence to rails { and 2. The power for
80 operating the trains may be derived from the
secondary winding 8 of a suitable step-down

- transformer, the primary winding 8 of which is
connected to the electric light or power supply
lines. One terminal of the secondary winding
55 8 Is connected by conductor 19 to rail 4, and the

other terminal i3 connected by conductor {1 to
rails § and 2. R :

Rall | is both electrically and mechanically
continuous, while rails 2 and § are connected by
short sections ‘12, 13 which are electrically in- B
sulated at the points 4, {5; i5, 17, The sections
12 and 13 may be insulated from the rails 2 and
4 by sultable insulator pins which may be in-
serted between the adjacent ends of raf 2 and
section {2, and between the adjacent ends of 10
rall 4 and sectlon 8. The block section of track
represented by ralls (2 and (5 may be used for
any suitable slgnalling or control purpose. For
example, and in sccordance with the invention,
it Is arranged to provide an autometic stoppirg 18
and delaying of the train thereat, for o predeter-
mined peried of time, _

For the purpose of setting and controlling the
various signalling and biocking arrangements,
there 13 provided & manual switeh having g mov- 0
able arm (0 end assoclatéd fized contacts 19, 2@,
28, When the switch arm is closed on conbact
(8, the winding 22 of & sultable relay is connected
across the current supply conductors 19, 16 by
means of rails § and 4. Relay 22 is provided 25
with & movable armature 23, o front conbact 26
and & back contact 25:; contach 24 coniroling
the eireult of & green slgnal lamp 28, and cone
tact 25 controliing the elrcult of a yed signal
lamp 27. Normally, that is, when arm 8 ig in 20
position 20 and no axle of the train is present
in the signaling section which contains the rails
12 and 13, winding 22 is deenergized, armature
23 engages contact 25 and maintaing the red
lamp 237 lighted over & circuit which may be 83
traced from conductor {4, rail 2, econductor 23, -
tamp 27, conbact 28, armature 23, conductor 28,
rall § to conductor 10. As long as ths lamp 27 is
lghted, section 18 of the track is deenerpized.,
On the other hand, when the relay 22 is ener- &0
gized, the green lamp 26 is Ughted over g circuit
traceable from conductor ({, rail 2, conductor
28, lamp 20, contact 24, armature 28, conductor
29, rafl 4 to conductor 16. As long as contaes
24 is closed, the rail § is direcily connected to 45
section 18 by means of conductor 29, srmsture
23, contact 24 and conducior 39, When the
switch arm 18 Is closed to contact 20, rall 13 is
not energized before the frain reaches the slg-
naling section. This position of the switch short- 56
circuits the cathode 32 and the anode 84 of tube
31. When the train enters the signaling seciion,
its axles make contact between rail § and 12,
thus energizing relay winding 22 over the circuit
formed by conductor if, rail §, the train axle &
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(T e. g.), rail 12, conductor 87, arm 8, winding 22.
conductor 29, rail 4 to conductor 10. Energiz-

ing of winding 22.closes armature 23 to contact:

24, energizing rail 13 and changing the light from

5 red to green as discussed in detail above. Thus,

when arm 18 is in position 2{, the train entering

the signal section changes the light from red to
green and energizes the motor.

For the purpose of delaying the train in the

10 block for a predetermined time interval, there is

provided a thermionic discharge tube 31, having

an electron-emitting cathode 32, which is adapt-

ed to be raised to electron-emiiting temperature

by & separate heater filament 33. Associated

18 with the cathode 32 is an anode 34. Preferably

the tube 3! is of the sluggish or slow-to-heat

cathode type, so that a predetermined time in-

terval elapses between the original energization

of filament 33 and the attainment of a tempera-

20 ture enabling the tube to pass current of suffi-

clent magnitude to operate relay 22. When the

switch arm (8 engages either contact 19 or con-

tact 21, relay 22 is operable independently of the

tube 3!. On the other hand, when switch arm

28 18 engages contact 20, the circuit for energizing

relay 22 is controlled by the space current be-

tween cathode 32 and anode 34. Consequently,

by operating switch arm {8, various combina-

tions of signalling and blocking conditions may
. 80 pe attained. i

Assuming for example the arm 18 is in engage-
ment with contact 19, then relay 22 is energized
over conductor ff, rail |, conductor 35, contact
19, switeh arm 18, winding 22, conductor 28, rail

35 § to conductor (0. The operation of relay 22
closes the above described circuit for lighting
the green lamp 26 and at the same time con-
nects rail 4§ electrically direct to section 13
through contact 24 and lines 29 and 30. Under

40 these conditions, the green light 26 remains
lighted and the train can move for example in
the direction of the arrow through and past the
block section, it being understood that rails { and
2 are connected together electrically before and

48 after the block section by tie members 38. When
it is desired to stop the train for a predetermined
period in the block section, switch arm {8 is
moved to contact 20. - Under this condition, the
relay 22 is not energized before the train enters

50 the control block section. When the train moves
into this block section, contact 24 is open and
rail 13 is deenergized thus stopping the train.
Section 12, however, is now brought to the poten-
tial of section i by the axle 1 of the train engine,

8 current starts flowing through the filament 82,
heating it up slowly. When the. filament has
reached high enough a temperature for emitting
electrons, the tube 31 becomes conductive, and
closes the circuit i—i2-~-37—34—32—22—29—4,

60 The relay 22 is thus energized, opening control 25
and closing 24. Thereby the lamp 27 is switched
off, 26 lights up and section {3 is connected o
the potential of rail 4 by way of line 30, contact

5 24 and line 29. The train is now being energized
in the control block section, and starts moving
on. After the train has moved out of this secton,
relay 22 is deenergized, as the plate circuit of
tube 31 opens.

70 When switch 48 is in position 21, the red light
27 is lighted and the relay deenergizes. As the
train enters the control block section rail 12 be-
comes energized thru axle 7. ‘This energizes relay

22 switching light to green and train proceeds.

78 Under the last described set of conditions, as the

train leaves the block section, rail 12 is discon-
nected from rail { and current ceases to pass

through winding 22, thus releasing armature 23 .

and causing the lighting of red lamp 21. 'fhe
above conditions are therefore repeated each
time the same train or succeeding train enters
the block section.

It will be understood of course, that while one
specific embodiment of the invention has been
described, various changes and modifications may
be made therein without departing from the
spirit and scope of the invention. For example,
in addition to the red and green lamps, suitable
buzzer or audible signals may be provided in
parallel therewith to give suitable audible in-
dications in place of or supplementary to the
visual indications. It will also be understood that
by varying the value of the resistance 36, the
time delay period of the train in the block section
may be varied as desired.

_ 'What I claim is:

1. In an electric train system, the combination
of a track, a train adapted to ride on said track,
& source of electric power for energizing said
track to drive said train, said track having a
block section Including & main rail and a third
rail normally insulated from said main rail
whereby when said train enters said block it is
stopped therein, and means controlled by the
train to energize the said insulated third rail
section to'cause the train to proceed through
the block only after a predetermined time in-
terval, and for deenergizing sald insulated third
rail section substantially immediately after the
train leaves the block, the last-mentioned means
including a thermionic tube having a slow-to-
heat electron-emitting cathode and an anode
with the anode connected to & normally insulated
section of one of said main rails in the block
section, the potential of said anode being sub-
stantially immediately disconnected in response
to the train leaving the block.

2. In an electric train system, the combination -

of & frack, a train adapted to ride on said track,
said track having main rails and a third rail,
a source of electric power connected across said
main rails and said third rail, 8 block section in
said track including a section of main rail nor-
mally insulated from the track stretch, said block
section also having a section of third rail nor-
mally insuiated from the track stretch, a ther-

‘mionic tube having a slow-to-heat cathode and

& heater for the same; a connection from one
terminal of said source to one terminal of
said heater, a connection from the other ter-
minal of the heater to said normally insu-
lated main rail section, a bridging means car-
ried by the train for connecting said normally
insulated main rail section to the other terminal
of the source when the train enters said block,
a connection from said normally insulated main
rail section to the anode of said tube, means to
connect the insulated section of the third rail
te the vthird rail of the track stretch under con-
trol of the anode-cathode current of said tube but
only aiter a& predetermined time interval deter-
mined by said cathode, a “g0” signal energized at
the end of said interval the anode of said tube
being immediately deenergized when the train
leaves said block, and a stop signal associated
with said block and rendered effective substan-
tially immediately upon deenergization of said
gfm?: and in response to the train leaving the
oc

15

25

30

50

55

60

65

70

14



10

13

20

a0

60

70

75

2,227,411

3.'In an electric train system, the combination
of & track having a control and signal section in-
sulated from the track stretch with respect to one
main rail and the third rail thereof, a source
of electric. power connected across the main and
third rails of the track stretch, said block being
normally disconnected from said source whereby
the train is stopped in the block, means auto-
matically effective to start the train through the
block after a predetermined time interval, the
last-mentioned means including a thermionic
tube and a relay having an energizing winding
connected in series with the anode and cathode
of said tube, said tube having a slow-to-heat
cathode, and g circuit for heating said cathode
including means carried by the train for closing
said circuit only when the train enters said
block.

4. A system according to claim 3 in which the
tube is of the indirectly heated cathode type hav-
ing a heater fllament and the fllament is con-
nected to sald power source by said means car-
ried by the train. ]

5. An electric train system comprising a track
having main rails and a third rail, a control and
signal section for the track insulated from the
track stretch with respect to one main rail and
the third rail, a source of electric power con-
nected across said main rails and said third
rail, a thermionic time delay tube having a heat-
able filament, means to apply heating current
to said filament including s member carried by
the train and electrically bridging the main rails
in said section, a relay controlled by the space
current of said tube, said relay when energized
electrically bridging the third rail in said sec-
tion to the third rail of the track stretch, said
relay being energized only when the anode-
cathode current of said tube reaches a prede-
termined magnitude, '

6. In an electric train system, the combination
of a track having main rails and a third raii,
a source of electric power having its terminals
connected across said main rail and said third
rail, a control and signal section in said track
insulated from the track stretch with respect to
one main rail and the third rail, a thermionic
time delay tube having a slow-to-heat cathode
with a heater filament and an anode, a mem-
ber ecarried by the train and effective when the
train enters said section to close a cireuit through
the said filament, a relay controlled by the space
current of said tube and arranged to operate its
contacts to bridge the third rail portion of said
section to the third rail of the track stretch only
after &  predetermined time interval controlled
by said cathode and the presence of the train
in said block, said relay immediately releasing
when the train leaves said section.

7. In an electric train system, the combina-
tion of a track, a train adapted to ride on said
track, a source of electric power connected to said
track, said track having a pair of main rails and
8 third rail, a control and signal section in said
track insulated from the track stretch with re-
spect to one main rail and the third rafl, a relay
having contacts for electrically bridging the
third rail of said section to the third rail of the
track stretch, a thermionic tube having o slow-
to-heat cathode with the heater filament con~-
nected between the insulated portion of a main
rail in said section and a terminal of said source,
the anode-cathode circuit of said tube including
a winding for said relay, a member carried by

3

the train for completing said filament circuit to

the other terminal of the source when the train -

enters sald section, the train being automatijcally
retained in said section until the anode-cathode
current of said tube reaches a Dpredetermined
magnitude, sald relay releasing substantially im-
mediately when the train leaves the said section.

8. In an electric train system, the combination
of a track, a train adapted to ride on said track,
said train having an axle adapted to electrically
bridge said main rails, a source of electric power
connected to said track, said track having a con-
trol and signal section insulated from the track
stretch with respect to one main rail and the
third rail, a switch having a plurality of posi-
tions, a relay for electrically connecting the third
rail of the said section with the third rail of the
track stretch, an energizing winding for said re-
lay, & circuit including the train axle for connect-
ing the winding of said relay to said power source
when said switch is in one position at the time
the train enters the said section, said eircult be-
ing broken when the train leaves the said section,
a thermionic tube having a slow-to-heat cathode
and having the anode-cathode connected in
series with sald winding and source when said
switch iIs in a second position whereby the train
can proceed through the said section only after
the duration of a predetermined time interval de-
termined by said cathode, the initiation of ener-
gization of said cathode being controlled by the
entrance of the train into said section and the
energization ceasing substantially immediately
when the train leaves said section.

9. A system according to claim 8 in which said
switch is provided with a third position which
controls another circuit for connecting said wind-
ing to said source independently of said tube and
independently of said axle.

10. An electric train control system compris-
ing a track having a pair of main rails and a
third rail, a source of electric power connected
to said main rails and third rail, said track also
having a control and signal section insulated
from the track stretch with respect to one main
rail and the third rail, “stop” and “go” signals
associated with sald section, a relay for control-
ling said signals, said relay when operated clos-
ing & circuit for the “go” signal and when re-
leased closing a circuit for the “stop” signal, a
three-position switch, a circuit closed when said
switch is in one position for connecting said relay
to said source only when there is a train in said
section, a circuit closed when said switch is in a
second position and a train is in said section for
connecting said relay in series with the cathode
and anode of a thermionic tube and said source
said cathode being of the slow-to-heat type
whereby the operation of said relay is delayed
for a predetermined time interval controlled by
said cathode during which interval the train is
prevented from leaving said section, said relay
when operated closing a circuit through the train
motor to move it out of said section, and a third
cireuit closed when said switch is in its third posi~
tion for connecting said relay to said source in-
dependently of said tube and independently of
the presence of a train in said section.

11. An electric control system according to
claim 10 in which said cathode is provided with
a heater fillament and an adjustable resistance
connected in circuit with the filament for con-
trolling the duration of said predetermined in-
terval,

12. An automatic train control system includ-
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ing a track stretch along which a train is to ride,
8 control and signal section for said track having
at least one rail insulated from the correspond-
ing rail of the track sfretch, a relay for con-
trolling the electrical connection of said insulated
rail of said section to the corresponding rail of
the track stretch, a time delay device for con-
trolling the operation of said relay to cause said
relay to connect sald insulated rail of said sec-
tion to the corresponding rall of the track stretch
only after the train has been in said section for
& predetermined time, the last-mentioned means
including & thermionic vacuum tube having a
slow-to-heat cathode and & circuit for heating
sald cathode and energizing the anode of said
tube which circuit is closed upon the entry of
the train into sald section, said ancde being im-

2,297,411

mediately deenergized upon the train leaving
the sald section.

13. A system according to claim 5 in which a
variable resistor is included in the sald circuit
for the filament for the purpose of varying the
time delay interval of said tube in applying said
power to said section but without materially de-
laying the disconnection of power from said sec-
tion when the train leaves the same.

14, A system according to claim 6 in which a
relay is connected in circuit with the anode and
cathode of sald tube, said reiay having a pair of
contacts for compieting & circuit between the
insulated portion and the uninsulated portions
of said third rail said relay breaking said circuit
immediately when the train leaves said section.

WALTER R. JONES,
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