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- My invention relates to railway traffic con-
~ trolling apparatus, and particularly to ap-
- paratus 1n which train carried governing
means is controlled by energy received from

the trackway.

In-apparatus of the type referred to, it is
 desirable to conserve energy and to reduce
~wear on the apparatus to a minimum

plying energy to
provide:

apparatus tor accomplishing this re-

bodying my invention, and will then point out
the novel features thereof in claims. =

_In the accompanying drawing, Fig. 1is a
diagrammatic view of one form of railway
traflic controlling apparatus. embodying my

imvention. - Fig. 2 1s a diagrammatic: view
of a modi

lar parts.in each of the two views.

- Referring to Fig. 1, the reference charac-

ters 1 and 1* designate the track rails of a

stretch of railway track over which trafiic
moves in the direction indicated by
These rails are divided into sec-
tions D—E, E—F, etc., by means of 1nsu-
Irack cireuit current is sup-
~ plied to the trails of each section from a bat-
- tery 3 through a limiting resistor 4 1n the
- The current from battery 3
~also passes through the secondary 5 of a
track transformer T. Connected ‘across the.
rails of each section is a track relay desig-
- nated by the reference character R 'with an

the arrow.

exponent corresponding to the location.

- Also_ associated with the section D—EK 1s
a relay ‘P which is supplied with current
from a battery G over a back contact 14 of
relay RP whenever this relay is de-energized.

A stick relay K is also associated with the

section ‘D—LE-and this relay has a pick-up:
circult which passes from one terminal B

- of a'suitable source of direct current, omitted

from the drawing for the purpose of sim- _
~ plicity, aver back contact 15—18 of relay P,
0 wire 17, winding of relay K, wire 18 and

_ by sup-
the trackway only at. times
when 1t is actually needed for the control
~of trains. One object of my invention is to

led form of the apparatus shown in.
Fig. 1, and also embodying my mmvention.
. Sumilar reference characters refer to sim-

cuit which -
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back contact 19. of relay RE to the other ter-
‘minal C of the source. ~This circuit is closed -
~only when relays P and RE are de-energized.
Relay K also has a stick circuit which’ passes

from terminal B through contact 15—20 of
relay P, wire 21, contact 22 of relay K, wind-

ing of relay K, wire 18 and back contact 19
of relay R¥ to the terminal C. ‘This circuit
1s closed only when relay P 1s .energized and
relay R® is de-energized., Relay K has slow
release characteristics to insure that its con- .
tacts. remain closed while relay P is pick-

_Arain controlling current is at times sup--
plied to the rails of the section D—E through ¢s
the track transformer T from ~a suitable
source of energy, hereshown as an alternator

4. The primary 6 of transformer T has a

circuit which passes from one terminal of

alternator Z pver wire 26®, contact T of relay
P, wire 7%, contact 8 of relay RE; wire

relay K, wires 25 and 26, contact 18, contact

10—12 of relay R®, primary 6 of transformer.
1 and wire 6* to the other terminal of alter--
- nator Z. This circuit is closed .only - when
relays P and K are energized and relay REis
“The train controlling current supplied to
the track rails through the transformer T

ce-energized. . = - -

may be periodically varied by means of cams

1 and L which are driven at constant speed
by means of a motor M supplied with current
1rom the source which supplied ‘the trans-
tormer T. The cam H operates the contact. 9
code to the rails
of the section, and cam L controls the contact

for supplying high speed;

13 for supplying low speed code to the rails

of the section. High speed code can be sup-.
plied only when the track relay RE is ener-

_ _ . _ :83',"- CON-

~ tact 9, contact 10—11 of relay R® primary 6
~of transformer T and wire 6 to the other.
terminal of alternator Z. This dircuit is
closed only -when relays P and R® are both
‘energized. - Primary 6 also has a‘branch cir-
passes from one terminal of al-
ternator -Z over wire 26° through contact 7
ot relay P, wires 7> and 23, contact 94 of
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gized, and low speed code can be supplied only

when this relay

161 _ 1s deenergized. It is to be
understood that

-although I have -shown
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" therefore high speed code will be supplied to
the primary of transformer T over the con-
“tact 9. - o T

[ W

et

* relay RE will be closed so that the

~ circuit of relay K will be closed and relay K
~will be energized closing its contacts 22 and
. 94. If now, while the train occuples the sec-
tion E—F a second train enters the section
D—F relay RP will be de-energized, causing
relay P to pick up and to close its contact 7.
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means for periodically varying the train con-
trolling current at two rates my 1mvention is
not limited to this number. I

Associated with the rails of
are the usual signals each designated by the
reference character S with an exponent cor-

responding to the location. These signals
are controlled in any suitable manner, but

invention. SR o
In describing the operation of the appa-

this control has nothing to do with my present

from left to right enters the section  D—I.

Track relay RP will be de-energized and relay
. P will pick up, closing the contact 7 and com-

pleting a circuit for the motor M from one

terminal of alternator Z over wire 26", con-
tact 7, wire 72, contact 8 of relay R¥, wire 26, -
motor M, and wire 26 to the other terminal
- of the alternator Z, thus setting the motor M

into operation to periodically operate the
contacts 9 and 13. Relay R is energized,

~ When the forward axle of the train passes
the insulated joint K in leaving the section
D—E, the relay R® will be de-energized re-
Jeasing the contact 8 to open the circuit of
. the code motor M and’discontinuing the sup-
ply of train controlling current to the rails

of the section D—E. When the rear axle

of the train passes the point E as the tram-
Teaves the section D—E, relay RP will pick up
.5 de-energizing the relay P, but since the relay

RE remains de-energized the contact 19 of

Contact 15—20 of relay P will also close to

“complete the stick circuit for relay K which
will therefore remain . energized. - Under

these conditions low speed code will be sup-
plied to the rails of the ‘section D—E be-

cause, although the contact 8 of relay R 1s

open, the branch circuit over contact 24 of

‘relay R is closed so that the circuit for the

coding motor M is closed and contact 13 1s

‘periodically opened and closed to. supply
train controlling . current ‘to the primary 6
- of transformer T over the back contact 10—12
50 and back contact 51 of relay R to the
other terminal C of the source. This circuit .

of relay RE. The circuit for the motor M is

from alternator Z over wire 26°, contact 7 of

* relay P, wires 72 and 23, contact 24 of relay K,

0

wires 25 and 26, motor M and wire 26* to

alternator Z. When the train leaves the sec-

tion E—F, relay RE will again become ener-
gized to close contact 10—11 and contact 8

so that high speed code will be supplied to

the rails of section D—E.

It wall be clear

each section

section D—X by a battery

pick-up

from the f(_jreg'oing that
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t.ra,in c.dritrolling current will be suPpiied to

the section D—E when a train enters that

section but will be discontinued as soon as

the forward axle of the engine passes the in-

‘sulated joint between sections D—I and

E—F when the train leaves the section D—E,
so that no unnecessary energy will be sup-

plied to the section, and it will also be clear

that the provision of the relay K insures that

~ when the train enters the section E—¥ a fol-
| _ lon - lowing train entering section D—E will re-
‘ratus I shall first assume that a train moving D

ceive train controlling current.
~ In the modification shown in Fig. 2 the

0o

track section D—E is divided into sub-sec-

tions D—X and X—E by means of an 1n-
sulated joint located at point X midway be-
‘tween signals SP and SF. A track relay R*

30

is provided for the sub-section X—It, and

track circuit current is supplied to the sub-

contact 27 of relay R¥ so that track relay RP

3 over a - front o

cannot receive track circuit current when a
train occupies the sub-section X—E. The

track circuits are otherwise similar to those

~in Fig. 1.

- Associated with the se(‘;tiohD_—%E isa polar-
ized relay J which may be at times supplied
with current from a battery W over contacts

this current being controlled by two-pole-
changing contacts 30 and 31 on track relay

RX. When relay RP is de-energized and re-
lay R 1s energized, current of normal po-

98 and 83 of track relay RP, the polarity of

0o

lavity is supplied to the relay J over a circuit

from battery W, contact 28 of relay R®, wire

29, contact 30—30* of relay R¥, winding of

relay J, contact 31—381* ot relay RX, wire 32
and contact 83 of relay RP back to battery.
When this circuit is closed the pole-changing

contacts 41 and 48 of relay J are swung to the

right. ‘When both relays R® and R¥ are de-
energized, current of reverse polarity 1s sup-

100
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plied to the relay J over a circuit from battery

W over contact 28 of relay D, wire 29, con-

tact 31—31° of relay R¥, winding of relay J,

110

contact 30—30P of relay R¥, wire 32 and con- -

tact 83 of relay RP back to battery W. When

this circuit is closed the pole-changing con-

tacts 41 and 48 of relay J are swung to the
left. The contacts 47 and 48 of relay J are
ineluded in the circuits of a stick relay K

having a pick-up circuit which passes from

one terminal B of a suitable source of direct

4849 of relay J, winding of relay K, wire

115

‘current, over contact 47 and normal contact

120

is closed only when relay RE is de-energized

and relay J 1s energized in the normal direc-

tion. Relay XK also has a stick circuit pass-

ing from terminal B of the source, over con-

tact 47 of relay J, reverse contact 48—52 of

relay J, wire 53, contact 54 of relay K, wind-
 ing of relay K, wire 50 and contact 51 of re-

lay RE to the terminal C of the source, and

185
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this circuit is closed ‘only when relay RE is
~ de-energized. and relay J is energized in -the.
The relay K has slow-re-

reverse direction. | y-Te
lease characteristics so that 1t - will remain

5 Dicked up while relay J is reversing its con--
- tacts 1n response to a reversal of the pole-

changing contacts 30 and 31 of relay RX,
- A suitable source of alternating current is
provided for supplying train controlling cur-
rent to the track rails, and as here shown this

~ source compriges an alternator 7 supplying

current over a pair of line wires 61 and 69, -

For the purpose of periodically varying the
- train controlling current, I provide a. coding
5 motor M for operating two contacts 87 and
to contacts 9 and 13 of Fig. 1.

09, similar to . _ . 1
The circuit for this motor is from line wire

61, wire 66, contact 34 of relay J, wire 342,
relay R¥, wire 58?2, motor M and

- contact 85 of
2r wire 65 to line wire 62; this circuit is closed
- only when relays J and RF are energized.
- Motor M also has a branch cireuit from line

wire 61 over wire 66, contact 84 of relay J,

wire 56, contact 57 of relay K, wires 58 and
08% motor M and wire 65 to line wire 62.
1'his branch circuit is closed only when re-
lays J and K are both energized. =~ =
plied to the sub-section D—X over a circuit
30
lay J, wire 847, contact 85 of relay RE, wire

36, contact 37, contact 38—39 of relay -RE,

wire 40, normal contact 41—49 of relay J,
wire 48, contact 44 of relay R¥,
5 transtormer TX, and wire 63 to line wire 62.
This circuit is closed only when relays RX
- and R® are energized and relay J is energized
in the normal direction. When relay RE is
- cde-energized, train controlling eurrent
5 be supplied to the sub-section D—X from line

How
v

and

* wire 56, contact 57 of relay K, wires 58
582, contact 59, contact 60—39 of relay

wire 40, normal contact 4142 of relay J,
wire 43, contact 44 of relay RX, primary 6 of
- transformer TX and wire 63 to line wire 69..

This cireunit is closed only when relay R¥ is
-energized, relay R® is de-energized and relay

J 1s energized in the normal direction. It

56 iollows, therefore, that high speed code or
low speed code respectively, is supplied to the

energized or de-energized. S
Train controlling current may be supplied

abs SR
()

line wire 61, wire 66, contact 34 of relay J,

wire 342, contact 35 of relay R¥, wire 36, con-

tact 37, contact 38—39 of relay RF, wire 40,
reverse contact 41—45 of relay J, wire 46,
primary 6 of transformer TE, and wire 64 to.
line wire 62. This circuit is closed only when
relay RF is energized and relay J is eneroized -

2t

1n the reverse direction. When relay R® is
de-energized train controlling current may

6 be supplied tothe section X—E over a cir-

speed code respectively, m: .
the sub-section X—E according as relay R
~ 1s energized or de-energized. R

and that a

_enters the sub-section D—X. R elay RP is de-

- conditions high speed code will be supplied to
the sub-.-;_sectloniD--—-X over the contact 37.
When the train enters the sub-section X—F 3

frem line wire 61, wire 66, contact 34 of re-

primary 6 of

_ E, the relay RE is
wire 61 over wire 66, contact 34 of relay J,

while a train

J and contact 48 of relay

3

cuit from line '.Wire-':lﬁlz, wire 66, contact 34 o-'-f.-; o

relay J, wire 56, contact 57 of relay K, wires
06 and 58% contact 59, contact 60—39 of relay

R, wire 40, reverse contact 41—45 of relay

J, wire 46, primary 6 of transformer TE, and -,

wire 64 to line wire 62. This circuit is.closed

~only when relay RE is de-energized and relay

70

J 1S energized in the reverse direction. It

may be supplied to-

In describing the operation of the circuits

occupy: the positions shown in the arawing
train moving from: left to right

energized and since the contacts 50 and 31

follows therefore, that high speed or low

shown in Fig. 9, I will assume that the parts

of relay R¥ are in the normal position, relay -

J will be energized in the normal direction, -

primary 6 of trans-

completing a circuit for 6o
contact 37. Under these

former TX over

- - relay R¥is de-energized and contact 27 opens,
Train controlling current is at times sup--

‘swinging the contacts 48 and 41 to the right,

90

cutting off the supply of track circuit current

to sub-section D—X so that relay RP remains
de-energized. Current of reverse pelarity is
‘therefore supplied to the relay J over back
contacts 31—31> and 30—30P of relay RX.
‘Contact 41 of relay J is swung to the left clos-
ing contact 41—45 and connecting the sup- -
ply of train controlling current to the pri-

mary 6 of transformer T so that high speed

~code is supplied to the sub-section X—T over

contact 87. - As soon as the f crward axle of
the train crosses the isulating joint at point
* 1s de-energized opening con-
tact 35 and disconnecting the coding motor

M from.the scurce so that the supply of train
- controlling: current to the section D—R 1S

ciscontinued.. Under these conditions back
contact 51 of relay RF is closed so that if a-
second train enters: the sub-section D—X -

even though relay RF is de-energized, and in

will be de-energized so that the current of

normal polarity will be supplied to the relay

—y—

he right hand position to complete the pick.

up circuit for relay K. Energization of re-
lay Bowill close contact 57 and complete a
circuit forthe coding motor M from line wire

S T
i |

10

105,

18

_ still occupies the section E—F,

- relay K will pick up closing its contact 57
and completing a branch circuit around the -
- contact 35 oirelay REso that train controlling
current may be supplied to the section D—F
sub-section D—X, according as relay R® is '

=
posd
W

the following ‘manner. When the second
_ _ ‘train enters the sub-section D—X, relay R?
- to the sub-section X—E over a circuit from -

J will be swung to

61 over wire 66, contact 84 of relay J. wire:

00, contact 57 of relay K, wires 58 and 582
motor M, and wire 65 to line wire 62 so as to

supply train: controlling current to Section
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D———E over contact 59. J-The-bpelfa.tion of the
parts will now be similar to that just de-

‘scribed for a train passing from left to right
through the sections under clear conditions,
and.will ‘be understood without further ex-

* planation.

-
Ay

From the -fo_fegoing- description, it will be

‘clear that the means which 1 provide make
it possible to supply train contrelling current
. to the track rails only at times when 1t 1s

actually necessary for the control of trains,
and to disconnect the source of energy from
‘the track rails at all other times. '

- Although I have herein-shown and de-

_ seribed only two forms of railway traiiic con-
trolling apparatus embodying my 1nvention,.

it is understood that various changes and

modifications may be made therein within

~ the scope of the appended claims without de-

)
Ly

parting from the spirit and scope of my in-

vention. : . R
‘Having thus described my invention, what

T claim 1s: S
1. In combination, a forward and a rear

section of railway track, a track relay tor each

~ of said sections, a source o1 train controlling

30
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passing from the rear to

current for the rear section, means for con-
necting the source to the rear section when

the track relay of the forward section is en-

ergized and the track relay of the rear section

is de-energized, a relay, and means controlled”
by said relay for connecting sald source to
‘the rear section when
forward and rear sections, respectively, are

the track relays of the

de-energized in succession.

9. In combination, a first and a second sec-

tion of railway track, a track relay for each _ _
“source of train controlling current, a first
relay controlled by the track relays for con-

section, a first relay controlled by the track

relay of the first section, 2 second relay con-

trolled jointly by said first relay and the track

relay of the second section, a source of train

Fa

controlling current for the first section, and

means controlled by the first and second re-
Jays for supplying train controlling current.

to the first section when the track relays of
both sections are de-energized.

8. In combination, a forward and a rear

section of railway track separated by an in-
sulated joint, a source of train controlling -
current for said rear section, means for con-
‘pecting said source to the section when a train

enters the section, means for disconnecting
said source when the forward axle of a train
the forward section
passes said insulated joint, anc )
again connecting said source to the section 11
 second train enters the rear section before
the first train leaves the forward section.
4. In combination, a forward a
section of railway track, a track relay for
each section, a first relay controlled by the

~track relay of the rear section, a second relay

controlled jointly by the first relay and by
the track relay of the forward section, a
gource of train cont-rolling curre_nt;‘.me_ans con-

‘sub-section. .

means Tor.

d a rear
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trolled by the first relay aﬁd_ the track relay

of said forward section for connecting the
source of train controlling current to one.

of said sections under one condition, and

means controlled by the first relay and the
second relay for connecting the source ot

train controlling current to said section un-

der another condition. -
5. In combination, a first anid a second sec-

tion of railway track, a track relay for each .

section, a first relay controlled by the track

relay of the first section, and means controlled

by the first relay and the track relay of the
second section for supplying train controlling -
current to the first section when and only
when the first section is occupied by a train,
said means also being operative to disconnect

said source of train controlling current when

-

track divided into first and second sub-sec-

“tioms, a track relay for each sub-section, a

it

S

‘the forward axle of a train enters the second

6. In combination, a section of railway

first relay -controlled jointly by the track

relays of the sub-sections, a source of train

controlling current for supplying the first

‘sub-section when a train occupies such sub--
section, and means controlled by the track
relay of the second sub-section and by said
first relay, for disconnecting the source from g
the first sub-section and connecting it to the
second sub-section when the forward axle oi

the first to the second

a train passes from

7. In combination, a section of railway

track divided into first and second sub-sec-

tions, a track relay for each sub-section, a

necting said source to either of said sub-sec-
tions, and means controlled by the track re-
lay of the second sub-section and by said first

relay for disconnecting the source from the
first sub-section and connecting it to the

second sub-section when the forward axle ot
a train passes. from the first to the second
sub-section. | |

8. In combination, a section of railway
track divided into a first and a second sub-

section by an insulated joint, a source of train
controlling current for supplying the first

sub-section when a train occupies such sub-
‘section, and means for disconnecting said

source -from the first sub-section and con-
necting it to the second sub-section when the
forward axle of a train travelling from the
first to the second sub-section passes the in-
sulated joint between the sub-sections.

9. In combination a forward and a rear

section of railway track, a first relay asso-
ciated with the rear section and arranged to
be energized when and only when such sec-
tion is occupied, a track relay for the for-
ward section, a stick relay having pick-up
and stick circuits each controlled by said first.
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relay and the track relay, and.nieans con-
trolled by the stick relay for supplyingtmin_ o

controlling current to the rear section. -

10. In combination a forward and a. rear

section of railway track, said rear section be- o

ing divided into two sub-sections, track re-

- lays for the forward section and for each of

- the sub-gections, a palarizedrelay,mea-ns._con.-j-i '-  |
~ trolled by the track relay for one sub-section

I;Of tor supplying the polarized relay with cur- |

- rent of one polarity or the other depending

upon the condition of the track relay for the .
other sub-section, a stick relay having pick-

up and stick circuits controlled by the polar-

1zed relay and by the track relay of the for- =
ward section, and means controlled by the
stick relay for supplying train controlling -

current to one sub-section when '__the polar-
1zed relay is energized in one direction and |

tramn controlling current to the other sub- B |

section when the polarized relay is energized
in the opposite direction. . S
11. In combination a forward and a rear

- section of railway track, said rear section

50

being divided into two sub-sections, track
relays for the forward section and for each
of the sub-sections, a polarized relay, means
controlled by the track relay for one sub-

section for supplying the polarized relay with =

current of one polarity or the other depend-
ing upon the condition of the track relay

~ Tor the other sub-section, a stick relay having
a pick-up circuit controlled by a normal con-

tact of the polarized relay and by the track
relay of the forward section, and a stick cir-
cuit controlled by a reverse contact of the
polarized relay and by the track relay of the

forward section, and means controlled by

the stick relay for supplying train controlling

current to one sub-section when the polarized .

relay is energized in one direction, and train

controlling current to the other sub-section
when the polarized relay is energized in the
oppostte direction. | o o

In testimony whereof I affix my si"gnsttlire';'

ROBERT M. GILSON.
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