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This invention relates to means for operat-

ing a group of changeable elements of toy
electric railways, such as a group of track
switches, semaphores, gates and signal lamps,

5 and has for its principal object the provision

of means whereby the actuation of one of said
elements automatically results in the actua-
tion of one or.more other eléments of the
group whose position, condition or indication

10+ should be coordinated. - Another object ofthe

ro

invention is to cause actuation of all of said

elements without increasing the power: re-

quired above that for actuating oné.of the
elements at a time. :
" To accomplish these and other objects, I
provide that the changeable elements shall
operate in succession automatically, and pref-

erably in such manner that as each element is -
_operated the energy therefor is automatically
«interrupted -before the next element starts

to take energy. - : ‘

The invention also comprehends apparatus
for toy electric railways useful in these-and
other arrangements. ' '

25 - In the accompanying drawing illustrating

e

KN

the preferred embodiment of the invention,
in application, as an example to various forms
of changeable elements operated by three re-
versible solenoids supplied from a grounded

ts-direct or alternating current source which

also supplies the propulsion current,

- Fig. 1 shows the changeable elements in

one position of rest, and Fig. 2 in the opposite

position. o oo
The toy electric railway has a main track

MT and a shunt track ST connected by a

track switch TS which is operated by the rod
1-attached to the plunger member 2 of the
~ double-throw or reversible solenoid RS. - The

41 outer ends of the energizing coils 3. and 4

thereof are connected by wires 5 and 6 to the
opposite contacts 7 and 8 of a manually-op-

erated single-pole double-throw switch S, the -

blade 9 of which is connected to one terminal

- (+) of the direct or alternating source of

current. supply, which in this case is a source
of propulsion current also. The solenoid RS
is associated with a switch or current distrib-
utor comprising the insulating bridge 10 and

5¢-the rollers 11 and 12, forming movable con-

tacts, the former one engaging the stationary
contact 13 at the time the latter one engages
the stationary contact 14, as shown in Fig. 1;
and the former engaging the contact 15-at the
time the latter one engages the contact 16, as
shown in Fig. 2. -The roller 11 is' grounded.
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as shown and the roller 12 is connected to -

terminal (+) of the source of current supply.
The contacts18'and 15 are-connected by wires

17 and 18 to the inner ends of the‘two ener-
“gizing coils 3 and 4, whereas the contacts 14

and 16 are connected by wires 19 and 20 to
the insulated third rail sections 21 and 22 of .
the main and shunt-tracks, similar to the ar-
rangement described and claimed in my co-:
pending application, Serial No. 866,690, filed
May 28,1929, ~ S
The second reversible solenoid RS’ is simi-

Jar to-the first except that in-this case its

plunger member 2’ is connected to:the gate G
pivoted at 23, whereas the-outer ends of its
energizing coils 8’ and 4" are connected by
wires 24 and 25 to contacts 14 and 16 of the
first solenoid RS instead of to the contacts of
the mianual switch MS. The third solenoid
RS’ is similar to the second one except that
the outer ends of its energizing coils 3’/ and
4’ are connected by wires 26 and 27 to con-
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tacts 14’ and 16’ of the second solenoid RS’

instead of to the contacts 14 and 16 of the
first solenoid RS, and inasmuchas this third:

“solenoid controls the pivoted semaphore arm

SA and the signal lamps L1 and 1.2, the con--
tacts 14’ and 16’/ are connected by wires 28 °
and 29 to the grounded filaments thereof as

shown. The wires 30 and 31 may be con-

nected, as-indicated by the terminating ar-:

‘80~

rows thereof, to a fourth solenoid, and this

arrangement may be extended to ‘as many-
solenoids as desired. - As-appears later, each.

90 -

of these solenoids automatically interrupts its -

position to the other, similar to the solenoid.

-of my copending application Serial No. 395,-:

016 filed September 25,1929.

In the position shown in ;
switch TS is set for passage of a train through

Fig. 1, the track

“energizing current during its throw from one -

it ‘along -the main track.MT, the.gate G is-

open, the semaphore arm SA is clear for the . ‘
main track and the lamp L1, preferably 100 -
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green-colored indicating safety, is lighted,
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while the lamp L2, preferably red-colored
indicating danger, is out. The manual
switch S is closed at contact 7, visually indi-
cating the clear position of the group of
changeable elements as aforesaid and also in-
dicating the corresponding position of the
solenoids RS, RS” and RS”." No current is
flowing to either energizing coil of any sole-
noid because the circuit of the respective
coils 3, 3" and 8"/, which is closed at contact
7,14 or 14, is open at 15, 15" or 15", whereas
the circuit of respective coils 4, 4" and 4"/,
which is closed at contact 18, 18" or 13", is
open at contact 8, 16 or 16’. ~Third rail sec-
tion 21 remains energized. from roller 12 by
way of contact 14 and wire 19, while third

rail section 22 remains deenergized. Like-

wise lamp 28 remains lighted from roller 12’/
by way of contact 14’ and wire 28. -
To move the track switch TS to connect
the shunt track ST with the main track MT,
the blade 9 of switch S is moved to contact 8,
whereupon current flows through energizing
coil 4 from the terminal (+) of the source by
way of 9, 8,6, 4,17, 13,11 and then by ground
to the other terminal of the source. The
plunger 2 of solenoid RS is then drawn into

energizing coil 4. The current to energizing

coil 4 is interrupted at contact 13 as soon as
roller 11 disengages it, and simultaneously
therewith third rail section 92 is deenergized,
but the plunger continues its movement into
coil 4 by its momentum until the rollers 11
and 12 engage contacts 15 and 16, the final
position being shown in Fig. 2, in which third
rail section 22 is energized from roller.12 by

way of contact 16 and wire 20. ‘As soon as

roller 12 engages contact 16, current flows
from terminal (+) of the source of current
supply, connected to that roller and then by
way of 16 and 25 to coil 4” of solenoid RS,
returning to the grounded terminal of the
source through 177, 18’ and 11’. Plunger 2’

of solenoid RS’ is thereupon drawn into coil -

4’, the current thereto continuing to flow
until roller 11/ disengages contact 13, The
plunger continues its movement into coil 4’
by its momentum until rollers 11’ and 12’ en-
gage contacts 15’ and 16, the final position
being shown in Fig. 2.  As soon as roller 19

-engages contact 16”, current flows from termi- -

nal (+) of the source of current supply, also
connected to. that: roller, to energizing coil

4”7 by way of 127,16/, 27, 4"/, 17”7, 13" and

11" to ground whereupon the plunger 2’
movesinto coil 4", Assoon as roller 117/ dis-
engages contact 13"/, the current to coil 4’/ is

interrupted, but the plunger continues its -
movement by its momentum until rollers 117

and 127" engage contacts 15”” and 16" respec-

~tively, the final position-being shown in Fig.

€5

2.© When roller 127/ disengages-contact 1477,
lamp L1 is extinguished and when roller 1977 -
engages contact 16”, lamp 1.2 is lighted by
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current flowing from the terminal (+) of the
source by way of 127/, 16"/, 29 and filament
of lamp L2 to ground. '

With the group of changeable elements
in the position shown in Fig. 2 and blade 9
of the manual switch S engaging contact 8,
no . current is flowing to either energizing
coil of any solenoid, because the circuit of
the respective coils 4, 4’ and 4”’, which is
closed at contact 8, 16 or 16/, is open at con-
tact 18, 13" or 13”/, whereas the circuit of
respective coils 3, 83" or 8"/, which is closed
at contact 15, 15" or 15”/, is open at contact
7, 14 or 14’.. The track switch remains in
position to connect the main and shunt
tracks, and the third rail section 22 remains

energized while the third rail section 21 is.

deenergized. At the same time the gate is
closed, the semaphore arm SA is up and the
red lamp L2 is burning to indicate danger.
- To move the group of changeable elements
to the position shown in Fig. 1, the blade 9
in Fig. 2 is moved to contact 7, whereupon
current flows from terminal () of thesource
through coil 3 by way of 9, 7, 5, 8, 18, 15
and 11 to-ground. The plunger 2 of sole-
noid RS is then drawn into coil 3, the cur-
rent thereto being interrupted as soon as
roller 11 disengages contact 15, and  the
plunger continuing its movement by its mo-
mentum until the rollers 11 and 12 engage
contacts 13 and-14, the final position shown
in Fig. 1. As the roller 12 engages contact
14, current flows from terminal (-+) of the
source through coil 8’ by way of 14, 24, 8,

187,15” and 11’ to ground. Plunger 2 is then

drawn into coil 8, the current thereto being

interrupted when roller 11”7 disengages con--
-tact 157, and the plunger. continuing its

movement by its momentum until rollers 11*
and 12" engage contacts 18" and 14" as shown
in Fig. 1. Assoon as roller 12’ engages con-
tact 14/, carrent flows from the terminal (+)
of the source through coil 3 by way of 12,
14/, 26, 3’/, 18”7, 15" -and 11 to ground,
whereupon the plunger 2"/ moves into coil
4”".  Assoon asroller11”” disengages contact
157, the current to coil 3’ is interrupted, but
the plunger continues its movement by -its
momentum until rollers 11’/ and 12 engage
contacts 18" and 14’/, respectively, the final
position being shown in Fig. 1. When roll-

er 12’ disengages contact 167", lamp I.2 is

extinguished and when roller 127" engages

contact 14’7, lamp L1 is lighted by current

flowing from terminal (-+) of the source

“through its filament to ground by way of
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127, 14" and 28. " All of the changeable ele- -

ments of the group are now in the position
shown in Fig. 1'and are ready -for a sitbse-

quent movement to their opposite position

ment of the switeh S, - - :

Instead of the three solenoids shown here-
in, two or more than three may be arranged

wupon the next manual initiation by move-
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to operate in succession automatically, and
instead of connecting them to the change-
able elements shown herein, they may be con-
nected to any other group such as two or more
track switches, each with associated sema-
phore arms and signal lights, or with sem-
aphore arms, signal lights, gates etc., oper-

_ated by independent solenoids of the same

group. Furthermore, the current for oper-
ating the solenoids may be supplied from a
source different from or independent of the
source of propulsion current, or, in fact, the
devices for operating the changeable elements
may use energy other than electrical energy.

Having described my invention, what I
claim is: '

1. In a toy electric railway, the combi-
nation with a plurality of associated mov-
able track and way elements, of means for
operating said elements in succession auto-
matically after initial manual actuation,
said means being arranged to operate said
elements always in the same sequence at each
manual actuation. ,

2. In a toy electric railway, the combina-

tion with a plurality of associated movable

track and way elements, of electrical
means for operating said elements in suc-
cession automatically after initial manual ac-

* tuation, with automatic current cutoff from

said means after operation of said elements,
said means being arranged to operate said
elements always in the same sequence at each
manual operation. g
3. In a toy electric railway, the combina-
tion with a plurality of associated movable
track and way elements, of interconnected
separate electrical means for operating said
elements in succession automatically after

initial manual actuation, with automatic cur--

rent cut-off from each operating means after
actuation of each of said operating means,
said means being arranged to operate said
elements always in the same sequence at each
manual actuation.

4. In a toy electric railway, the combina-
tion with-a plurality of associated movable
track and way elements, of interconnected,
separate electrical means for operating said
elements in succession. automatically after
initial manual actuation, with automatic cur-
rent cut-off from each operating means after
actuation of each of said operating means and
the imparting of current to a succeeding op-
erating means, said means being arranged to
operate said elements always in the same se-

_quence at each manual actuation.

5. In a toy electric railway, a track hmfing

an insulated section, a manually controlled

electrically actuated device for changing the
electrical condition of said section, and a mov-
able signal device set into motion by and after
actuation of said first named device. :

6. In a toy electric railway, a track having
an insulated section, a manually controlied

3

electrically actuated device for changing the

electrical condition of said section, and mov-.

able signal devices set into metion by and

after each actuation of said first named de-

vice, the current for actuating said first men- ¢

tioned device being arranged to be automati-
cally cut off from its actuating means after
each actuation of said device. - e
7./ In a toy electric railway, a track having
an insulated section, a manually controlled

electrically actuated device for changing the

electrical condition of said section, and other
devices’ arranged to bé electrically actuated

by said first mentioned device, the current.

for actuating each of said devices being ar-
ranged to be automatically cut off from their

respective actuating ieans after each actua-

tion of each -of said devices. -

8. In a toy electric railway, a track ha,viﬁg-

an’insulated section, a manually controlled

electrically actuated device for changing the

electrical condition of said section, and other

electrically’ actuated devices arranged to be’

set automatically into automatically succes-

sive operation by said first mentioned device.:
‘9. Inatoy electric railway, a track having
an insulated: section, a manually controlled:

electrically actuated device for changing the
electrical condition of said section, and other
electrically actuated devices arranged to be

set-automatically into automatically succes-
sive operation by said first mentioned device,

the current for actuating each of:said devices

being arranged to-be automatically cut off-

from their respective actuating means after
each actuation of each of said devices.:

w0
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10. In a'toy electric railway, a track hav-:

“ing a plurality of insulated sections,.a man-
ually controlled-electrically actuated switch

for selectively energizing said sections and
one or more movable signal devices set into

motion by and after each actunation of said,.
first named - device. B ' B

11 In' & toy. electric Tailway, main and

shunt tracks, a ‘track switch, an-insulated
track section, manually controlled :electrical -
means for operating said track switch and.
changing the electrical condition of said se¢-

tion and one.or more movable signal devices
set into'motion by and after each actuation of
said first mentioned device.

12. In a toy electric railway, a main track
having an insulated section, a shunt track hav-
ing an insulated section, a track switch, mas-
ually controlled electrical means for -oper-

“ating said track switch and selectively ener-

gizing said insulated sections and one or more
movable signal devices set into.motion by
and after each actuation of said first men-
tioned device.. : '

having an insulated section, a track switch,

manually controlled electrical means for op- -

erating said track switch and selectively en-

103

. 125 |
18. In a toy electric railway, a main track =~
having an insulated section, a shunt track

180
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ergizing said insulated sections, the current
for actuating the switch being arranged to
be automatically cut off after each actuation
thereof and one or more movable signal de-
vices set into motion by said means after said
switch has been actuated. :

- 14. In a toy electric railway, a main track
having an insulated section, a shunt track

having an insulated section, a track switch,

manualily controlled electrical means for op-
erating said track switch and selectively en-
ergizing said insulated sections, and other
interconnected devices controlled by the track
switch operating mechanism. S
15. In a toy electric railway, a main track
having:an insulated section, a shunt track
having an insulated section, a track switch,
manually controlled electrical means for op-
erating said track switch and selectively ern-
ergizing said insulated sections, and other in-
terconnected devices having automatically
successive operation after initial actuation by
the track switch operating mechanism..
16. In a toy electric railway, a main track
having an insulated section, a shunt track
having an insulated section, a track switch,
2 manually -controlled electrically actuated
device for operating said track switch and
selectively energizing said insulated sections,
and other devices arranged to be electrically
actuated by said first mentioned device, the
current for actuating each of said devices

‘being arranged to be automatically cut off

from their respective actuating means after
each actuation of each of said devices.

17. In a toy electric railway, a main track
having an:insulated section, a. shunt track
having an insulated section, a track switch,
a manually controlled electrically actuated

-device for operating said track and selective-

ly energizing said insulated sections, and
other electrically actuated devices arranged to
be set automatically into automatically suc-
cessive operation by said first mentioned de-

-vice, the current for actuating each of said de-

vices being arranged to be automatically cut
off .from their respective actuating means

—after each actuation of each of said devices.
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In testimony whereof I affix my signature.
- FREDERICK W. HEHRE.
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