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 To ol whom it may concern:

Be it known that we, Tmomas H. Pars-
NaLL, a citizen of the United States, and
fesident of the borough of Wilkinsburg, in
the county of Allegheny and State of Penn-
sylvania, and WirLiay W. Targere, a citi-
zen of the United States, and resident of the
city of Chicago, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Railway Sig-

naling Systems, of which the following is a

specification.

Our invention relates to automatic signal-
ing systems for single track rallways. In
the application of our invention, the rail-
way will be divided into block sections of
any desired length and each block-section
will be sub-divided into any desired number
of “cut sections.” Each block section will

be protected by signals arranged to govern
through the-block |

traffic in either direction
section.

The circuits for the signals will
be arran

ed so that the movement of a train

into the block-section in one direction places

at danger the signal governing traffic into
the block-section in, the opposite direction,
and this signal will be held at danger until
the train leaves the block-section.. The cir-

-cuits, however, are arranged so that as the

train proceeds through the block-section, the,
signals at a predetermined distance in its

' rear will be, moved to the clear position to
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- bodying our invention

.. In_the accompanying

-0 are views similar to Fig.

permit of trains  following each other
through the block section as in double track
systems. :
We will describe a signaling system em-
and - then point out
the novel features thereof in claims, o
drawings, Figure 1
is a diagrammatic view shoewing a block-sec-
tion of a single track railway equipped with

sighals to control traffic in either direction

and embodying our invention. Figs. 2 and
3 1, but showing

the positions assumed by parts of the Sys-

tem when affected by the presence of a train.
-in’ various parts of the block section.

Similar refererice characters refer to sirai-
lar parts throughout the several views.

Referring to %‘ig. 1, we heave here shown a
block section of a single track railway be-
tween two sidings X and Y, In this block

Speciﬁcation of Letters Patent,. Patented
Application filed December 8, 1910, Serial No. 596,378,

“designates a “ distant ?

Sept. 12, 1911,

section, A, C and E are railway signals con-
trolling traffi¢ through the section from Y to
X; and B, D and I are signals controlling
traffic through the section from XtoY. a
signal controlled by
a circuit controller 87 operated by the signal
A, and / designates a distant signal simi-
larly eontrolled by signal F. The block sec-
tion X—Y is divided into a séries of cut-
sections each of which is provided with a
track circuit for which , b, ete. are sources
of current, herein shown as being batteries,
and'1, 2, 3, ete. are track relays. R desig-
nafes an “interlocking” relay which com-
prises two magnets P and Q, an interlocking
lever 40, and two armatures 41 and 49, A
relay of this type is set forth in United
States Letters Patent No. 799,452 granted
to William W. Coleman, on September 12,
1905.

The operation of this system may be de-
scribed as follows: Referring now fo Fig. 2
and assuming that a train 89 enters the block
section ‘from the- siding X, its movement
into cut-section B @ shunts relay 1, thereby
placing at danger signals B, O, E and a. .
The shunting of relay 1 opens directly the
controlling circuit for signal B, which is
from battery Z through the armatures of ve.
lays 4 and 3, armature 42 of interlocking -
relay R, armatures of relays 2 and 1, signal
B, common wire O to battery Z. The shunt-
ing of relay, 1 also opens directly the con- 8
trolling circuit for signal C which is as
follows: from battery Z’ through the arma-
tures of relays 1, 2, 3 and 4, signal C, com-
mon wire O to battery Z’.. A branck of this
circuit also includes the winding of magnet
P, which magnet is therefore deénergized by
the shunting of relay 1, allowing ifs arma- »
ture 41 to open. ‘The opening of this arma-
ture 41 opens the controlling circuit for sig-
nal I, which is from battery Z through the
armature of relay 4, arature él of magnet
P, armatures of relays 5, 6, an 7, signal B,
common wire O to hattery Z.

If there is a precedin%gblock section simi-
lar to the biock section X—Y, the shunting
of relay 1 will held at danger a signal in
this preceding block - section which corre-
sponds {6 signal ¥ in block-section X—Y
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and which we will designate &s signel B, .
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The .controlling circuit  for- this signal is
from battery 74’ through the armature of
relay 1, armature of relay 8 of the preceding
block section, signal ¥/, common wire O to

5 battery Z’. The shunting of relay 1 also
moves the distant signal e to-caution posi-
tion by opening its controlling circuit which

is from battery Z” through circuit controller
87, signal @, common. wire O to battery Z'.
10 . As the train proceeds from cut-section
_ A-—u into cut-section ¢ M, the closing of re-
lay 1 closes the controlling circuits for sig-
nals B and ¢ which are therefore permitted

to meve to their clear positions. -The pres-

15 ence of the train in cut-section ¢—M shunts
cuits in the block-section shown in Fig. 2
other than closing the circuit for signal g,
for the reason that the armature.contacts of

-20 this relay control only the same circuits as

are controlled by relay 1 except that for sig-

" nal a. ,

The movement of the train from cut-sec-
tion &—M into cut-section M—D shunts re-
lay 8 and permits relay 2 to close, but this

- causes no change in the system since these

25

two relays control the same circuits. As the

train proceeds from cut-section M—D into
cut-section D—C, the shunting of relay 4
opens the controlling circuit for signal D,
which is from battery Z? through the arma-
tures- of relays 7, 6, 5 and 4, signal D, com-

- 30

mon wire O to.battery Z2. ‘A branch of this-

circuit includes the winding of magnet Q of
35
~ becomes deénergized, but the armature 42 of

this magnet is not permitted to.open its con- |

tact because armature 41.is already open.
" The shunting of relay 4 also.liolds open the
40 circuits as hereinbefore described
- nalsgB,Cand E. . - ‘ o
Referring now to Fig. 8, as the train 39
“proceeds from cut-section D—C into cut-

~ séetion- C—N, the closinig of relay 4 closes’

45 the controlling circuit for signal B, which

is therefore permitted to move to.its clear
.position. ~Hence the signal B moves to clear
as soon-as the train passes signal C, and an- |

other, train may enter the block section from
the siding X. - The closing ‘of relay 4 also
closes ‘the controlling circuit for signal C,
which then moves to its clear position, and it
also closes the branch circuit through the

50

winding of magnet P, which therefore closes

55 its afmature 41. The closing of this arma-

ture 41 closes the controlling circuit for sig--

‘nal E at this point, but the circuit is held
open by the shunting of relay 5, due to the
presence of the train in cut-sectign C—N.
It will be seen, therefore, that as ithe train
passes signal C, the control of signal E is
transferred from the interlocking relay R to
the track relays 5,6 and 7. The shunting of
relay 5 holds open the controlling circuit

80

65 for signal D, as wel as the energizing cir-

relay 2, but this causes no change in the cir-.

the interlocking relay R, which therefore

or sig-

1,003,109

cuit for magnet Q. As'the train proceeds
into cut-section N—f, the shunting of relay
6 and the closing of relay 5 cause no changes
in the system for the reason that the. cir-
cuits controlled by these two relays are the
the same. The shunting of relay 7 by the
movement .of the train into cut-section f/—F,
moves the distant signal f to danger by

opening its controlling ecircuit, which' is"

from battery Z? through the armature of re-
lays 7 and 8, circuit controller 36, signal £,
to battery Z2. The shunting of relay 7
causes no further changes in the circuits
shown.in the drawings, but it opens the con-
trolling circuit for a signal in the next suc-
ceeding block section which corresponds to

‘signaf A in the block-section shown in the

drawings, and which I will designate as sig-
nal A’. The circuit for this signal is from
battery Z* through the armature of relays 7
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and 8, signal A’ or the next succeeding

“block-section, common wire O to battery Z2

The movement of the train past signal F
shunts relay 8, which holds open the con-
trolling circuit for signal A’ last described.
The closing of relay-7 as the train leaves
cut-section f—I' closes the controlling cir-

cuits for signals D and E, and also closes’

the branch circuit which includes the wind-
ing of magnet Q, thereby energizing this
magnet. Unless a following .train has en-
tered the block section frem siding X the
entire block section assumes its normal con-

-dition shown in Fig. 1, except that the sig-

nal F remains in the danger position until
the train passes the
ceeding block section.

The movenient of a train in the opposite
direction - through the block - section” would
have a similar effect on the system. In this

' case, the shunting of track relay 7 would

open the circuit for magnet Q, and this lat-
ter magnet would hold signal B at danger
until the train gained- direct control of the
circuit for signal B by the shunting of track

point ¢ in the next suc-
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relay 4 when it reaches cut section C—D. |

As-the train passes out of cut-section C—D

_thie controlling circuit-for signal E would
-be closed, moving signal E to its clear posi-
-tioh ‘and permitting a following train to

enter-€he block section. A further descrip-

‘tion of the operation of the system for a

movement in this direction is unnecessary.

. Having thus déscribed our invention, what

wé clfim is: . o .
1. In a railway signaling system, a block
section,a plurality of track circuits for said

block section, a signal located adjacent each -

end of the block section each for governing
traffic into the block section from ome end,
a line relay for each signal and controlled
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by taek circuits adjacent the en?l of the ‘

block section opposite to the signali’a'signal

cirquit for each of said signals and con-
trolled by the said line relay for the signal,

130
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and means operated by each line relay for
rendering the other line relay inoperative in
its control of its signal. ‘ :

2. In a railway signaling system, a block
section, a plurality of track circuits for said
block section, a signal located adjacent each
end of the block seétion each for governing-
traffic into the block section from one end, a
line relay for each signal and controlled by
track circuits adjacent the end of the block
section opposite to the signal, a signal cir-
cuit for each signal and controlled by the
said line relay for the signal and by track
circuits adjacent the end of the block sec-
tion at which the signal is located. :

3. In a railway signaling system, a block
section, a plurality of track circuits for said

-block section, a signal located adjacent each -

end of the block section each for governing

traflic into the block section from one end, a |

line relay for each signal and controlled by
track circuits adjacent the end of the block
section opposite to the signal, 4 signal cir-
cuit for each ‘signal and controlled by the

said line relay for the signal and by track

- circuits adjacent the end of the block section

30

at which the signal is located, and means op-
erated by each line relay for rendering the
other line relay inoperative in its control of
its signal circuit. - .

‘4. In a railway signaling -systerh, a block
section, a plurality of track circuits for said

- block section, a signal located adjacent each

35
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end of the block section each for governing

traffic into the block section from one end, a |

line relay for each signal and controlled by
track circuits adjacent the end of the block

section” opposite to the signal; a signal cir-

cuit for each signal and controlled by the
said line relay for the signal and by track
circuits adjacent the end of the block sec-

tion at which the signal is located, and.

means for interlocking the said line relays.

5. In a railway signaling system, a block
section, a plurality of track circuits for said
block section, a signal located adjacent each

end of the block section each for governing

traffic into the block section from one end, a

. signal circuit for each signal and controlled

60
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by track circuits adjacent the end of the
block section at which the signal is located,
controlling means included in ‘each signal
circuit and. controlled by track circuits ad-

jacent the end of the block section opposite

to the signal, and means operated. by the

controlling means of one ecircuit for render-

ing the controlling means of the other cir-

cuit inoperative in its'control of its signal.
6. In a railway signaling system, a block
section, a plurality of track circuits for said

block sec tion, a signal located adjacent each
. end-of the block section each for governing
traffic into the block section from. one end,

2 line relay for each 'signal and controlle
by track circuits adjacent the end of. the

| traffic:
|.rection -an t of ‘the i th ¢
‘rection;: each-of said Intermediate signals

block section opposite to the signal, a signal
cireuit for each signal and controlled by the
said line relay for the signal and by track
circuits adjacent the end of the block sec-
tion -at which the signal is located, and
‘means operated by the line relay first af-
fected by the entrance. of train upon. the

‘block section from either end for rendering

the other line relay inoperative in its con-
trol of its skgnal. ' N

7. In a rallway signalihg system, a.block -
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section, a plurality of track circuits for said
block section, a signal located adjacent each

"end of the block section each for governing

traffic into the block section from® one end,.
a line relay for each signal and controlled * -
by a track circuit adjacent the end of the *

80

block section opposite to the signal, a signal

cireuit for each signal controlled by the-said -

relay for the signal and by a track circuit

‘85H

adjacent the end of the block section at’
which the signal is Tocated, and means op- -

erated by each line relay for rendering the

other line relay inoperative in its control of -

its signal. v o ..
8. In a railway signaling system, a“block

‘section, a plurality of track circuits for said

block sectiomn, a signal located adjacent each
end of the block section each for governing
traffic into the block section from one direc-
tion, a line relay for each of said signals

90
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and controlled by track circuits adjacent the
end of the block section opposite to the sig-

nal, a signal circuit for each of said signals

and controlled by. the said line relay for the

100

signal and by track circuits adjacent the - ™

end of the block section at which the signal

is located; and a plurality of intermediate
signals located in the block section, part of . -

them for governing traffic through the block

section in one direction andtpart of them for -

the other direction, each of said interme-
diate signals being controlled by the track
circuits for the portion of the block section
over which it governs traffic. . .- _

9. Ina railway signaling system, a block
section, a plitrality of track circuits for said
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block section, a signal located adjacént each -

end of the block section each for governing

traffic into the block section from one direc- ]

tion, o line relay for each of said signals
and controlled by track circuits adjacent the
end .of the block section opj
nal, a signal circuit for each of said signa
‘and controlled by the said line relay for the

‘signal. and by track circuits adjacent the

end of the block section at- which the signal
is Jocated, means operated by each liné relay
for rendering the-other line relay inopera-
tive'in- its control .of its signal; and a plu-
rality of intérmediaté signals located in the
‘block section, part.of them for: governing

and part of them for the-other di-

~ ..

osite to the ‘sipir- o
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125 .

hrough the block isection 1n one di- .

‘180 -



~ being controlled b

- end of the bleck section each
traffic into the block section from one end, a |’
and _controlled |
track circuits adjacent the end of the block
section opposite to the signal, a signal cir-

S 10

15

,‘.&

it governs traffic, A
10. In a railway signaling system,

section, a plurality Ogn

block section, a signal lecated

line relay for each signal and

cuit for each sifnal and controlled
said line relay
circuits adjacent

the track circuits for |
the portion of the logk section over which

track circuits for said.
adjacent each ;
for goveraing:

or the signal and by track
the end of the block sec- |
tion at which the signal is located, and

1,008,190
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" Witnesses
.- Frawx J. Prissury,
A, L Ve~xcmwmr.,
Witnesses as to William W, Talbert:
G. T. Cirey, : .
Jennme L. Fisxs.

I'néané operated by one line rela§ for render-
ing the other line relay

inoperative in its

of its signal eircuit, -
- In:testimony whereof, we
names to. this
af the subscribe

have signed our
in the presence 20
wi‘t'nesses.,f o R

- THOMAS H: PATENALL. .
WILLIAM W. TALBERT.

as to Thomas H; ‘Pate-nal"l:

sgeciﬁcation,

Cbpies of .this patent may be obtained for.

ﬁ{re cen.ts each, by

Washington, D. ¢,”

addressfng the “;Commissioner _of_Patentg,




