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ROBERT JOSEPHUS HEWETT, OF WESTFIELD, NEW

- THE HALL

SINGLE-TRACK SIGNALING SYSTEM.

No. 842,315,

. '.Specirica,tioﬁ o1 Letters Patent.

~ Application filed August 22,1906, Serial No. 331,549

To all whom it may concern:

Be it known that I, RoBERT JOSEPHUS

~ HeEwgTrt, a citizen of the United States, and

-8 resident of Westfield, in the county of

- certain. new and useful '
Single-Track Signaling Systems, of which
- the following is.a'specification. -

- This invention relates to single-track sig-
naling-systems. = L
~ The system embodying the invention may |

1)

have invented
Improvements in

Union, State of New Jersey,

extend over any desired number of blocks

and may be alternated, if desired, with other

I5.

systems. In: this type of systems there are

provided signals oii one side. of the track to

protect the rear of trains running in one di-

- rection, which will be designated “Inrun-

20

“trains. o . -
It is desired to provide a block: between

on the opposite
the rear of trains running in the opposite di-

ning’’ trains, and there are provided signals
side of the track to protect

rection, which will be termed “outrunning”

+
[

- predetermined localities, preferably two pass-

25
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ing stations, which block is provided with

a_predetermined locality, it will affect sult-
able means, preferably a selector-circuit ex-

tending throughout the block, so as to cause

the signal or signals corresponding to the di-
rection of its movement to indicate * safety’’

- and.also to cause the signal or signals corre-

- 35

_4'{_}

fiponfiing to'the train movements of oppdsite
i 1t being fur-

rection to indicate “danger,”

ther provided that in

. case two trains ap-
proaching in opposite

directions reach said

~ predetermine localities simultaneously that’
~ they will not both be stopped by a danger-
-signal, but that one will receive a danger-sig-

‘nal and ‘that oné will receive a safety-signal

- less delay to traffic.
the system operate

45

~said first train has progressed a sufficient dis- |

‘ond train—that is, it is desired that a-iacent

and may proceed into the block without use-

ately following a train ‘which has obtained

right of way through the block may.continue |

to"hold the right of way against an opposite
train movement and may enter the block after

tance to insure the safe entrance of said sec-

train movements in the same direction suc-

‘nee.’l one another rather than alternate with
traln movements in the opposite direction. |

In carfyin'g out these objects

system. - Fig.

It 1s'also preferred that
so that a train immedi-|.

to -have one or the other set
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cate ‘“‘safety,”” while the remaining set indi-

| a charac-
ter that the objects of the invention may be
accomplished. S o
~Further objects of the invention are to
provide subsections

1n & long block, and to employ home and dis-

tant signals or at least signals which have an - -
‘overlap control. T e

In the preferr_ed form

vid subsections and are arranged
automatically to be connected in a rail-cir-
cuit by the action of a train and codperating

means.

cates “‘danger.” It is also preferred to.em- -
ploy a selector-circuit which includes a plu-

| rality of polarized selectors of such 60 .

In & block, particularly

of the invention -
track-batteries or other equivalents are pro-

vided for the . 75 -

 The above and further féatures of the n- -

vention will be apparent in the following de-

seription and will be pointed outinthe claims.

-~ An embodiment of the invention is shown

In. the accompanying drawings, forming part
of this specification, and in which— .
such a system that after an approaching |
train, either inrunning or eutrunning, reaches

Kigure 1 shows the inrunning entrance to
and a portion of a block provided with the

system. |
Referring now more

portion of a-

particularly to the
drawings, 1 designates a preliminary track-

75';

8o

_ 2 shows the outrunning en-
‘trance to and the remaining
block prgvided with: the

sectlon comprised in a passing station, and 2

designates a similar preliminary track-sec-
tion’ comprised 1n a second passing station.

Sections 1and 2, respectively, precede the in-

running entrance and the outrunning
trance of a block extending therebetween.
This block is shown subdivided into a: plu-

rality of subsections, the first- from the in-

running entrance of the block being d'esig-

nated by 3, the second by 4, and the third

L]

by 5. |
6,7, and 8
sections 3, 4, and 5, respectively. o
. 9,10, and 11 designate outrunning home

signals for each of the subsections 5, 4, and 3,

respectively.

designate, 'respe(itively, inrun- h'
ning home signals, one for each of the Sl}tb;'

00

en-

25
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12 and 13 designate inrunning distant sig-

nals, one for each of the respective subsec-

tions except'the last from the inrunning end

-

and 4, respectively.

105

of the block and, namely, for subsections 3




i4 and 15 are outrunning distant signals,
one. for each of the respective subsections ex-
cept the last subsection from the outrunning
end of the block and, namely, for subsections
5 and 4, respectively. o

16 ‘designates a track-relay normally con-

nected in circuit with -a track-battery 17 i

through the opposite rails of the preliminary

section 1, while 18 designates a similar track-.

relay normally connected in cireult with the
track-battery 19 through the opposite rails
of the preliminary section 2. :

20 designates a switch-circuit closer con-
nected in series with track-relay 16, normally

closed, as shown, and which is,opened when

the rail-switech 21'is opened. 22 designates
o similar switch-circuit closer connected In
‘series with the track-relay 18, normally
"~ closed, as shown, and opened when the rail-
switch 23 is opened. These tworelaysl6 and
18 therefore constitute track or train con-
trolled means and they control a selector-cir-
cuit, as will hereinafter appear. |

1 _

24,2526, and 27 designate electromagnetic

deviees, and particularly polarized selectors,
‘preferably located, as shown, respectively
near the ends of the respective subsections.
98 and 29, 30 and 31, 32 and 33 are pairs of
track-relays which bridge across the oppo-
site insulated rails of the subsections 3, 4, and
5, respectively. The respective. connections

of these relays are preferably made to the -

rails of the subsections near the ends of said
. subsections.

~ "34 and 35, 36 and 37, -_and_ 38 are circuit-
controllers mechanically operated, respec-

tively, by the outrunning home sicnals 9, 10,
and 11.  Circuit-controllers 34, 36, 37, and
38 are open when their associated home si1g-
nals are at *‘danger,” while circuit-controller

35 is.closed when its associated home signal 9

is at ‘‘danger.”’

39 and 40, 41 and 42, and 43 are circuit-

controllers mechanically operated, respec-
tively, by the inrunning home signals 6, 7,
and 8. Circuit-controllers 39, 41, 42, and 43
" are closed when their associated home signais
- are respectively at ‘‘safety,” while circuit-
controller 40 is_opened when its assoclated
home signal is at “‘safety.” =~ -
When the indication of a home signal 1s op-
posite to that indicated in the drawings, the
condition of the associated circuit-controller
or circuit-controllers is likewise opposite to
that shown in the drawings—namely, a_cir-
cuit-controller which is open when its asso-
ciated home signal is at ‘‘safety,” is closed

when the signal 1s at ‘“danger”’ and vice versa.
Fach of the selectors 24, 25, 26, and 27 |

comprises one or more polarized armatures,
as shown, which are positively thrown in one
direction or the other, according to the direc-
tion of current passing through the coils of
the selector. These armatures are s0 mount-
ed that they remain in the position nto

matures.

- 842,315

which they have been thrown even after the
deénergization of the coils n the selector.
They are ‘therefore termed “dead-beat’ ar-
These armatures constitute- cir-

cuit-controllers for various circuits and will
be referred to below in connection with said
circuits. ,- R | -

44 and 45 designate similar sources of elec-
tric energy, (shown as batteries,) located,
respectively, near the opposite ends of the
block. These batteries are normally con-
nected in a. circuit extending throughout the
block through the. selectors, so that one bat-
tery is in opposition to-the other and so that,

normally no current flows in said circuit. 8o

This circuit may be traced as follows: POSI-
tive pole of battery 45, wire 46, common wire
47 wire 48, positive pole of battery 44, ncga-
tive pole of battery 44, wire 49, contact. 50,
armature 51, selector 24, wire 53, armature

54 of track-relay 28, contact 55, selector-wire
‘56, armature 57 of track-relay 29, contact 58,

wire 59, selector 25, wire 60, armature 61 of
track-relay 30, contact 62, selector-wire 03,
armature 64 of track-relay 31, contact 69,

wire 66, selector 26, wire 67, armature 68 of

Itr&ck'—i‘ela}r 39, contact 69, selector-wire 70,

armature 71 of track-relay-33, contact 72, wire

73, selector 27, wire 74, avmature 75 of track-
relay 18, contact 76, wires 77 and 78 to nega-
tive pole of battery 4o. T

/" Raech of the batteries 44 and 45 Iis SO Qr-

ranged that it will be cut out of the circuit
traced above upon the deénergization of the
corresponding track-relay 16 or 183. The de-
energization of the inrunning track-relay 16
thereby closes an inrunning clearing selector-
circuit from battery 45, which may be traced
as follows: positive pole of battery 49, wire

46, common wire 47, wires 79 and 80, contact
81, armature 82 of track-relay 16, wire 52,
| selector 24, wire 53, armature 54, contact Ha,

selector-wire 56, armature 57, contact 953,

‘wire 59, selector 25, wire 60, armatare 61,

contact 62, selector-wire 63, armature 64,

contact 65, wire 66;-selector 26, wire 67, ar-

mature 63, contact-69, selector-wire 70, ar-

mature 71, contact 72, wire 73, selector 27,
wire 74, armature 75, contact 76, wires 77
and 78 to negative pole of battery 45. ~This

“circuit is normally open, as shown at 81, but
“when closed is traversed by acurrentina glven

direction and may be termed to be energized
with a characteristic.polarity. The energiza-

tion of this circuit sérves to encrgize the po-
Jarized selectors 24, 2526, and 27, so that all

their armatures are moved to theright, asitlus-
trated in the drawings.

Upon the deénergization ol outrunning
track-relay 18 the outrunning clearing selec-
tor-cireuit is closed and may be traced as fol-
lows® positive nole of battery 44, wire 48,
comimnon wire 47, wires 83 and 84, contact 55,

armature 86, wire 74, selector 27, wire 73,

contact 72, armature 71, sélector-wire 70,

100

1C§
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" contact 69, armature 68, wire 67, selector 26,

wire 66, contact 65, armature 64, selector-
wire 63, contact 62, armature 61, wire 60, se-
lector 25, wire 59, contact 58, armature 57,

selector-wire 56, contact 55, armature 54,

wire 53, selector 24, wire 52, armature 51,

contact 50, wire 49 to negative pole of bat- |

~tery 44. This circuit is normally open, as

10

15

shown at'85, but when closed serves o ener-
cize all the selectors with a charscteristic po-

larity opposite to that imparted to them by,|

the inrunning selector-circuit traced above.
This energization of the selectors 24, 25, 26,
and 27 serves to move all of the armatures of
the selectors to the left. | o

The signal-circuit for inrunning home sig-

nal-6 may be traced as follows: positive ter-

minal Qf_'battéry 45, wire 46, common Wwire
47, wite 79, home signal 6, wire 86, contact

20 87, armature 88, wire 89, contact 90, arma-

25

ture 91 of polarized relay 24, wire 92, battery- |

wire 93, wire 94, armature 95 6f polarized se-

Tlector 27, contact 96, wire 97, circuit-con-

troller 35, wire 98, wire 78 to negative pole of
battery 45. This circuit is normally closed

when the parts.are as shown in the drawings.

- 'The signal-circuit for inrunning home sio-
nal 7 may be traced as follows: positive:pole

. of battery 45, wire 46, common wire 47, wire

~armature 105, contact 106, wire 107, battery-

99, wires 100 and 101, home signal 7, wire

102, armature 103 of selector 25, wire 104,

wire 93, wire 94, armature 95, contact 96,

- wire -97, circuit-controller 35, wire 98, wire

35

~ as shown in the drawings.

4.0

. 45

‘50

~ tive pole of battery 45, wire 46, common wire

55

65

78 to the negative pole of batterv-45. This |

circuit 1s normally closed when the parts are

- The signial-circuit for inrunning home sig-

nal 8 may be traced as follows: positive pole |

of battery 45, wire 46, common wire 47, wire
108, wire 109, home signal 8, wire 110, con-
tact 111, armature 112 of selector 26, wire
113, armature 114, contact 115, wire 116,
battery-wire 93, wire 94, armature 95, con-
tact 96, wire 97, circtitt-¢controller 35, wire
98, wire 78 to negative pole of hattery. 45.

This circuit isnormally closed when the parts.

are as shown in the drawings. |

The signal-circuit for the inrunning dis-
tant signal 12 may be traced as follows: PosI-
47, wire 79, wire- 117, circuit-controller 39,
wire 118, distant signal 12, wire 119, wire
120, rail 121 of subsection 3, wire 122,

tive pole of battery 45. This circuit is closed
when the parts-are as shown in the d rawings.
The signal-circuit for inrunning distant

bc-signal 13 may be traced as follows: positive

pole of battery 45, wire 46, common wire 47,
wire 99, wire 100, circuit~controller 41, wire
218, distant signal 13, wire 219, wire 124, rail
125 of subsection 4, wire 126, wire 127. cir-
cutt-controller 43, wire 116, battery-wire 93,

wire
123, circuit-controller 42, wire 107, battery-
wire 93, wire 94, 95, 96, 97, 35, 98, 78 to nega-.

S

parts are as shown in the drawings. -

It should be noted that all of the signal-
‘circuits just traced for the in_runnin% signals
T

are supplied with energy in multiple from the

the circuits for the home s_ignﬁls are first

closed, since the circuits for-the distant Si%;
nals include circuit-controllers, which are
|"held open when the home signals: are at

| 94, 95, 96, 97, 35, 95, 78 to negative pole of
battery 45. This circuit is closed. when the.

70

source of - electric energy or battery 45.
‘When these circuits are 1nitially energized,

75

“danger”” and are not closed until the home

signals have gone to “safety.” When. the

| signals have been put to “safety”” by the en-
-ergization of their respective circuits, they

are held at ‘“safety” by the continued ener-

gization of said-circuits. ~Although the cir-
cuits just traced -are.diagrammatically indi- .
85’

cated as including respective signals, 1t is to
be understood that ¢ ~ch particular circuit is

connected through some well-known signal

mechanism—such as a releasing-magnet,

. clutch device, motor, &c.—as it is not neces-

sary that the current, in these circuits be

itself employed as a motive power to cause a
signal movement. This statement applies

to all signals as well as to the inrunning sig-

nals the-circuits for which have been traced.
All signals have a ““bias to danger,” so that if’

an assoclated cireuit is broken the signal can-
not give a false indication of “safety,” but

‘must 1mdicate ‘ danger’ until the fé,ulty cir-

cult is répaired. IR S
The outrunning signals are provided with

signal-circults stmilar to those traced for the
| Intunning signals, but supplied with energy

from battery 44. ‘The signal-circuit for out-
running home signal 9 may be traced as fol-
lows: positive pole of battery 44, wire 48,
common wire 47, wire.83, home signal 9, wire

| 128, contact 129, armature 130 of track-relay

33, wire 131, contact 132, armature 133 of se-

Tector 27, wire 94, batterv-wire 93, wire 92,

armature 134 of selector 24, contact 135, wire

136, circuit-controller 40, wire 137, wire 49 to

negative pole of battery 44; open, as-shown,
at 135, 40, and 132 = PP .

- -The signal-circuit for home signal 10 may

be traced as follows: positive pole of battery
44, 48, and 47, wire 108, wire 138, wire 139,

home signal 10, wire 140, contact 141, arma-

ture 142 of selector 26, wire 143, contact 144,
armature 145 of tracl:relay 31, wire 146, bat-

, tery-wire 93, 92, 134,135, 136, 40, 137, 49 to

negative pole of battery-44. This circuit is

30

Q0

95

100 -

10§

110 -

115

120

open at contact135, controller 40, andcontact

141 when the parts are as shown in the draw-

Ings. -

- The signal-circuit for home signal 11 may

125

be-traced as follows: positive pole of battery

44, 48,47, 99, wire 147, home signal 11, wire

| 148, contact 149, armature 150 of selector 25,
‘wire 151, contact 152, armature 153 of track-
relay 29, wire 154, battery-wire 93, 92, 134,

.ISD
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44, 48,47, 83, wire

135, 136, 40, 137, 49 to negative pole of bat-
tery 44. This circuit’is open at contact 135,

controller 40, and.contact 149 when the'parts.

are as shown in the drawings. .

be traced as follows: positive pole of battery
155, circuit-controller 34,
wire 156, distant signal 14, wire 157, rail 158,

“wire 159, circuit-controller 37, wire 160, 146,
93,92, 134, 135,136,40, 137,49 to positive pole

of battery 44. This circuit is open at circuit-

“controller 34, circuit-controller 37, circuit-
controller 40, and contact 135 when the parts

are as shown in the drawings. |
The signal-circuit for distant signal 15 may
be traced as follows: positive pule of battery
44,48, 47,108, 138, cireuit-controller 36, wire
161, distant signal 15, wire 162, rail 163 of
subsection 4, wire 164, circutt-controller 3§,
wire 165, 154, 93,92, 134, 135, 136, 40, 137, 49

“tonegative-pole of hattery44.  Thiscireut 1S

25

3’1::-:

40

open atcireuit-controller36, circuit-controller
38, circuit-controller 40, and contact 135
when th~ parts are as shown in the drawings.

166 and 167 desienate track-hatteries or
their equivalents respeetively.connected to
the opposite ends of rail 168 of subsection 3
by wires 169 and 170. 171 and 172 designate
track-batteries or their equivilents respec-
tively connected to the oppesite ends of rail

163 of subsection 4 by wires 173 and 174.

175 and 176 designate similar track-batteries
or their equivalents connected, respectively,
to the opposite ends of rdil 158 of subsection
5 by wires 177 and 178. "These hatteries are
arranged to be con neceted one ata time across
two rails of the associated subsection through

the médium of armatures controlled by the-

selectors 24, 25, 26, and 27, so as to completa
jocal inrunning or local outrunning track-re-
lay circuits. . e
The local inrunning-track-relay eiremt for
subsection 3 may be traced as follows: bat-
tery ‘167, wire 179, armature 150 of seleetor
95 contact 181, wire 122, rail 121 of subsee-

tion 3, wire 182, track-relay 28, wire 183, rail

05

168 of subscetion 3, wire 170 back th battery
167. o o
The local inrunning track-relay cireuit for
cubsection 4 may be traced as follows: bat-
teyv 172, wire 184, armature 185 of selector

26, contact 186, wire 1 26, rail 125 ¢f subsection.

187, track-relay 30, wire 173, rail 163

4, wire

of subscetion 4, wire 174 back to battery 172.

The local intunning track-relay cireuit for
subsection 5 may be traced as'follows: bat-
tery 176, wire 189, armature 190 f seleetor
27, contact 191, wire 192, rail 193 of subsec-
tion 5, wire 194, track-relay 32, wire 195, rail
158 of subsection 5, wire 178 back to battery
176.  The localinrunning track-relay circuits
traced above are all closed when the parts are
as shown in the ditawings. _
~ The local outrunning track-relay cireuit
for subsection 5 may be traced as follows:

The signal-circuit. for distant signal 14 may

i

‘in the drawings.

842,315

b&tfér}T 1'75,i_WiI'G i%, contact 197, armature
198 of selector 26, wire 199, rail 193 of subsec-
tion 5, wire 200, track-relay 33, wire 201, rail

158 of subsection 5, wire 177 back to battery
175. o '

The local outrunning track-relay- circuit
for subsection 4 may be traced as follows:
hattery 171, wire 202, contact 203, armature
204 of selector 25, wire 205, rail 125 of sub-
section 4, wire 206, track-relay 31, wire 207,
rail 163 of subsection 4, wire 173 back to bat-
tery 171. - S
" The local outrunning track-relay circuit
for subsection 3 may be traced as follows:
battery 166, wire 208, armature 209 of selec-
tor 24, contact 210, wire 211, rail 121 of sub-

“section'3, wire 212, track-relay 29, wire 213,
rail 168 of subsection 3, wire 169 back to bat-
tery166. Thes2latter local outrunningtrack-

relay circuits are open, respectively, at con-
tacts 197, 203, and 210 when the armatures
of the selectors are in the position illustrated

~ When the selectors 24, 25, 26, and 27 have

been énergized with the opposite polarity, the

outrunning local. track-relay circuits will be
closed instead of the local inrunning track-
relay circuits, as described and as shown in
the drawings. | N B

The various circuits and codperating de-
vices are shown in the drawings in the condi-
tion in which they are left after an outrun-
ning train has progressed throughout the

block from station to station and has left

preliminary section 1 to continue its outrun-
ning coursa. The operation of the system n

responss to such an outrunning train will now

he described. I
As the train enters preliminary section 2

its wheels and axles bridge the opposite rails
1 of said section and shunt out track-relay 18,

which 18 thereupon deénergized and releases
its armatures 75 and 86.7 Armature 7o
breaks contact with 76 and cuts battery 4o
out of the norimal selector-circuit, the first
circuit descrised.  Armature 86 contacts
with 85 and closes the outrunning selector-
circuit previously described and energized by
battery 44. This selector-circuit energlzes
cach of the selectors 24, 25,

26, and 27 with
a characteristic polarity, and said selectors
respectively reverse each of the sets of arma-

70

75

30

g0

95 -

ICO

105

110

I.IS

tures 209, 134, and 91; 150, 180, 204, and |

103; 142, 185, 198, and 112; and 133, 95, and
190 from the right-hand position illustrated

in the drawings to a left-hand position to
(irst break certain circuits and then make
certain other circuits, as will forthwith be
described. Armature 91 hreaks at 90 signal-

cireuit for inrunning hoie signal 6 previ-
Armature 103 of selector

ously described.
25 breaks at 102 signal-circuit for INrunning
home signal 7 previously deseribed. Arma-
ture 112 of selector 26 breaks at 111 the sig-

120

| nal-circuit for inrunning home signal 3 pre- 13-
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viously  described: Thereupon these'signal-
circuits being - deénergized the . inrunning
home signals 6, 7, and 8 are caused to go to

- ““danger” by gravity or by other suitable

5

IO

provisions. - Home sighal 6 opens eircuit—

controller 39 and closes circuit-controller 40.

On going to ‘“‘danger’” home signal 7 opens
circuit - controllers 41- and " 42. .- Likewise
home signal 8 on going to “danger’” opens
circuit-controller 43. The opening of circuit-

controllers 39 and 42 breaks the signal-cir-
~ cuit for inrunning distant signal 12 at two

- points—namely, said circuit-controllers 39

and 42. Distant signal 12 is then caused to
go to ““danger.”  The opening of circuit-con-

-~ trollers 42 and 43 breaks the sighal-circuit for

distant signal 13 at.two points—namely,

controllers 42 and 43. Distant signal 13 is

20

thereupon caused to go to “danger.” - Thus

1t 1s evident that the first signal movement

~caused by an outrunning train entering pre-

liminary section 2 is to put the signals of: the -
block at *“ danger” against a train movement

in the opposite direction. Not until inrun:
ning home signal 6 has been put at ‘‘ danger,””
closing circuit-controller 40, can the first
outrunning home signal 9 be put to “safety,’?

since this signal-circuit includes sald circult- |
~controller 40, as previously described.

30 , |
~ -signal 9, previously described as open at 40,

The signal-circuit ‘for outrunning home

135, and 132, 1s now closed at these three:
points, and the home signal 9 is caused to go
to “safety.” 'The signal-circuit for home
signal 10 is likewise .closed at 40, 135, and

- 141, and signal 10 is caused to go to “safety.”"

4.0

Lakewise the signal-circuit for home signal
11 1s closed at 40, 135, and 149, and signal 11~
1s also caused to go to ‘“‘safety.”. As out-
running home signals 9, 10,and ‘11 go to

“safety’’ circuit-controllers 34; 36, 37, and

45

38 are closed and circuit-controller 35 is
open. The closing of circuit-controller 34

and circuit-controller 37 completes the sig-
nal-circuit for outrunning distant signal 14
previously described, which is thereupon
caused to go to “safety.” . The closing of
circuit-controllers 36 and 38 completes the

_ signal-circuit for outrunning distant stonal

15 previously described,” whereupon said

- signal is caused to go to ‘“safety.”” All the
- signals illustrated have now been caused to
- assume opposite positions from those illus-
~trated 1n the drawings, all the outrunning

55

signals indicating “safety’” and all the in- |.- | _ ,
B ~out track-relays 28 and 29 to release their as- -
| soclated armatures. -Armature 153 breaks

running signals indicating “danger.” = -
| Besides affecting -the wvarious signals, as
just described; the movement to the left of

- theselector-armatures effects certain changes

60

in the local track-relay circuits as follows:

Armatures 190, 185, and 180, respectively,

open the inrunning track-relay circuits for
subsections 5,. and 3 at contacts 191, 186,

- and.181. Armatures 198,204, and 209, re-

spectively, close the outrunning tra‘_gck—r‘ela,yiﬂ 31, cau

goto

| eircuits for subsections 5 ,- 4;, and 3 at contacts

197, 203, and 210, respectively. No matter..

whether the inrunning or the outrunning
track-relay circuits are the ones energized
the track-relays 28, 29, 30, 31, 32, and 33

70

will be energized to hold their associated ar- -
:atures attracted, as shown in the drawings.
As the advancing outrunning train enters

and 32 by bridging the opposite rails 158 and
193. These two track-relays are then .de-

I'energized to release their armatures 68 114

and 71 130, and. the circuit for home signal 9
1s then broken by armature 130 at contact
129, whereupon said signal 9 goes to “dan-

‘ger,” " opening circuit-controller 34, which

breaks the signal-circuit for distant signal 14,

causing said signal 14 also to go to “ danger.”’ .

Armatures 71 and 68 break the selector-cir-

cutt at 72 and 69, so that an opposing

through-train may not obtain control there-
of."- This breaking of the selector-circuit, al-

though it deénergizes the selectors, does not.

affect the position of their dead-beat arma-
tures, which have a tendency to remain in

the last extreme position to. which they are
moved. . . - S |

As the train advances irito subsection 4 it
shunts out track-relays 31 and 30 to release
armatures 64 145 and 61 105 respectively:

Armature- 145 breaks the circuit for home
signal 10-at contact 144, whereupon home

subsection 5 it shunts out track-relays 33

75
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 As the ti'ainllea,ves .I.')réliminary section 2
. 'bat,tel_'y 19 reénergizes track-relay 18 to at-
tract its armatures 75 and 86 and restore the

Dettel S SLOLE LIE 95
‘game to the position shown in the drawings.

]fO_O

signal 10 goes to ‘“danger’’ and opens cir- .

cuit-controllers 36 and 37.. The opening of
-circuit-controller 36 breaks the signal-circuit
‘for distant signal 15, which thereupon also

goes to. ‘‘danger.” ~ Armatures 61 and 64
break the selector-circuit at two additional

points—namely, 62 and 65. = . i

battery 175 reénergizes track-relays 32 and
33 to attract their assoctated armatures.

Armature 130 in again making contact with
129 closes the-circuit for home signal 9, caus-

ing ‘'said signal to go to “safety’’ and open
circuit-closer 35 and close circuit-controller

34 in the circuit for distant signal 14. Al-

though 34 is closed, distant signal 14 cannot
‘safet

As the train enters subsection 3 it sh‘-uﬁts

| O. 5

- As the advancing train leaves subsection 5

L1IO

115

20, y, becauseitseircuit is now open -
at controller 37. - UPER T

I12C

the circuit for home signal 11 at contact 152,

~As the train'-entii‘elfr lé&ves éubéec_tion’ 4
battery 171 reénergizes track-relays 30 and
sing them to attract their assoclated

+*

whereupon said home signal goes to ‘‘dan-
‘ger.”  Armatures 54 and 57 open the selec-
tor-circuit at two additional points—namely,
55and 58 . - *

| I

I 3¢
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- armatures. Armature 145 closes the circuit

IO

20

for home signal 10 at 144, causing said sional
to go to ‘‘safety’’ and close cireuit-controllers
36 and 37. 'The closing of circuit-controller

37 completes the circuit for distant signal 14, |

which thereupon goes to ‘‘safety.” The two
breaks in the selector-circuit at 62 and 65 are
closed by armatures 61 and 64, respectively.
~ As the train enters preliminary section 11t
shunts out track-relay 16, which releases 1ts
armatures 51 and 82.  Armature 51 cuts out
the battery 44 at 50, and armature 82 con-
nects the common wire 47 with the inrunning

‘end of the selector-wires through the medium
of contact 81, &c. However, as the mrun--

L

ning selector-circuit, “which would be sup-
plied with power fromn battery 45, 1s now
broken at 55 and 58 the closing of armature
82 on 81 does not complete this circuit.  As
soon, however, as the advancing train en-
tirely leaves subsection 3 track-battery 166
reénergizes track-relays 28 and 29, which at-
tract their armatures and close the fwo
breaks in the inrunning selector-circult—
namely, at 55 and 58. 1t should be noted

~that this selector-circuit has a polarity oppo-
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 tant sienal 15.
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site to that of the outrunning selector-circuit
closed when the train entered preliminary
section 2. All the selectors 24, 25, 26, and
27 are now energized with a polarity oppo-
site to that given them by the outrunning
selector-circuit. All theilr armatures are

thrown to the right, as shown in the draw-

ings. Qutrunning home signal 11 does not

oo to “‘safety,” because its circuit is opened .

by armature 150 breaking contact with 149,
although the former break .n its circuit at

152 is closed when track-relay 29 attracts its

armature 153. Consequently distant signal
15 also does not go to ‘‘safety,” since home

‘signal - 11 maintains circuit-controller 38

open, which is included in the circuit for dis-
Armature 142 breaks the
circuit for home signal 10 at 141, said signal

ooing to ‘‘danger” and opening circult-con-

trollers 36 and 37. The opening of circuit-
controller 36 causes distant signal 15 to go to
‘‘danger” by breaking its circuit. Arma-

ture 133 breaks the circuit for home signal 9

at 132, causing said signal to go to ‘‘danger,”
closing circuit-controller 35 and opening cir-

cuit-controller 34. The cireuit for distant

sienal 14 being opened at controller 34 and
37 must also go to ‘‘danger.” The closing of

said eircuit-controller 35 now completes the

circuit for each of the inrunning home signals

6, 7, and 8, said circuits' having been previ-

ously traced. Said signals thereupon .‘go,t%
“‘safety.” ~ Home signal 6 opens circuit-con-
troller 40 and closes circult-controller 39.
Home signal 7 closes controllers 41 and 42.
Home signal 8 closes circuit-controller 43.
The closing of circuit-controllers 39 and 42
completes the circuit for distant signal 12,

previously traced, so that said signal goes to

842,315

“‘safety.”  The closing of circult-controllers
41 and 43 completes the circuit for distant
signal 13, previously traced, so that said sig-
' nal goes to ‘‘safety.” -
The complete system and apparatus has
now been placed in the position iﬁl;stmted in
the drawings, with the exception of track-re-
lay 16, which is deénergized, so as'to cut out
Dattery 44. If a second outrunning train
should at this time enter preliminary section
2.1t could not gain control of the block, but
could merely cut out battery 45, in which
case both batteries 44 and 45 would be cut
out, permitting no energization of their selec-
tor-circuit. - The outrunning train in pre-
liminary section 2 would be blocked by the
danger indication of signals 9 and 14 and
would be obliged to wait at the passing-sta-
tion until section 1 was clear. On the other
Thand, if a'third train advancing in an inrun-
ning direction should enter preliminary sec-
“tion 1 on the branch unoccupied by the leav-
ing outrunning tramn it would be permitted

'

indication of the inrunning signals just de-
| seribed.  Returning to the original condition
- of all clear subsections and a single outrun-
ning train, which we have traced in 1ts prog-
ress until it is wholly within preliminary sec-
' tion 1, the last operation upon the system
would occur when it left preliminary section
1: Then track-battery 17 would reénergize
‘track-relay .16 to cut in track-battery 44.
The normal selector-circuit is now reéstab-
lished with battery-44 in oppostition to bat-

tery 45, so that. no current flows in said cir-
cuit and the complete system and apparatus

in the state illustrated in the drawings. _
If the next train to approach the through-
block should be an inrunning train, 1t would
‘shunt out track-relay 16 on entering prelimi-

and prevent an outrunning train from gain-
ing control of the through-block. In this
case the cutting out of battery 44 would have
no immediate effect upon the signal-circuits,
ad the selectors would still maintain their ar-
matures in the positions illustrated. The in-
running train would be permitted to advance
by the safety indication of the inrunning
‘signals 6 and 12, &c. On entering subsec-
tion 3 track-relays 28 and 29 would be shunt-
“ed out, releasing their armatures, as hereto-
fore described.  Signals. 6 and 12 would go
to “danger.” As“the train advanced into
subsection 4 track-relays 30 and 31 would be
shunted out, releasing their armatures and
_causing signals’7 and 13 to go to “danger.”
Likewise when the train advanced into sub-
‘section 5 track-relays 32 and 33 would be
shunted out, releasing thelr armatures, so
. that signal 8 would go to “danger.”  As this
train left each of the subsections the various
track-relays would be energized and the sig-
' nals 6,.13, and 12 would be caused to return

nary section 1, so as to cut out battery 44
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to “safety’ in the order named in & manner

‘nals 9, 10, and 14.

similar to that described for outrunning sig-
In fact; the system 1is
stmilar in its operation, as is apparent from
the circuits described, in response either to an

outrunning or an inrunning train. It 1S, how-

ever, provided that normally when no trains

- are present in any of the subsections that
- one complete set of signals, either INnrunning

- IQ

- IS

- all the circuits and si

20

or outrunning, should be at “safety,” .while
the other set 1s at danger.”
interchangeable—that 1s, 1t-may not always
be that the inrunning signals are at “ safety?”’

while the outrunning signals are at ‘“danger,”
The indication ;
_ A.-

as shown in the drawings.
depends upon the last train movement. A
complete inrunning train movement leaves

dition from that illustrated, while a com-

plete outrunning train movement leavesall as |

shown in the drawin

S, - |
~ The provision of -%oth home and distant

signals makes it possible for successive trains

- another with one
~each train. Tt is
- moving. in the
.controf over the block

moving in the.same direction to follow one
clear subsection ahead of

same direction to maintain

train is in the block.

the fact that so long as.a train is in a subsec-

tion the associated track-relays hold the se-

- lector-circuit open, and the armatures of the

- selectors remain
- thata signal of a clear subsection is caused to -
return to ‘‘safety.”’

35

in their same positions, SO

More specifically, if an

outrunning train has obtained control of the

- -block, enters subsection 5, and then a second

‘outrunning train enters

preliminary- section

2 when the first train proceeds into subsec-

15

tion 4, then outrunning home -signil 9 is

1
J

caused to go to “safety,” as has been previ-
ously described: ™ Distant signal 14, how-

ever, remains at ‘“ danger,” requiring the sec-

ond train to proceed with caution into sub-
section 5. . As soon as the first outrunning
train leaves subscetion 4 home signal 10 goes

to “safety,”’ but distant signal 15 remains at

“danger.” . The second tram may then pro-

-ceed with caution into subsection 4. In this

- train occupying subsection 4 has shunted out

55

instance when the first outrunning train
leaves subsection 3 home signal 11 goes to
“safety,” because the second outrunning

track-relays 30 and 31 to break the selector-
circutt at 62 and 65,
train, now in preliminary section 1, irom op-

- positely polarizing the selectors 24; 25 26,
-and 27, so that armature 150 of selector 25

6o

~ would open the signal-circuit for home signal -

11 at' 149, as it did when
train passed through the
outrunning train in subsection

8 single outrunning

4 1s then per-

- mitted to proceed into subsection 3. The

pily, -
-

65

track at either end of that illustrated may be
provided with any suitable system to protect

[ the 'tfains_ in those .localities.

This feature is

gnals in the reverse con-

possible for a second train
of

tively.

-icallg indicated.

ally illustrated and obviously

which prevents the-

shown provided with home and

block. " The second

signal illustrated is e

above it will be apparent that it is possible
for the first outrunning train to hiave pro-

oz

Ffom' the .

gressed through the block into preliminary.

sectlon 1, for the second to have progressed

permitted to enter the block as soon as sub-

section 5 is clear. - Similar successive inrun-

walting to be

70

into subsection 3, for a third -to have pro- .
 gressed into subsection 4, for a fifth to have
| progressed into subsection 5, and for.a sixth
.to be In preliminary section 2.
75

nmg train.movements are likewise provided

| for, as is apparent from the circuits and ap-
paratus described. = =

The effect . of the.iswvitchQ()pera-ted circuit-
controllers 20 and 22 is to break the circuit
through track-relays 16 and 18, respectively,

when the siding-switches 21 and 29 “are
opened. " Thus the opening of track-switch

21 to permit entrance to branch 214 of pre-
Nliminary section 1 will opén circuit-controller

4

30

20 to deénergize track-relay 16 and prevent -

| the changing of the selector-circuits intil the
-switch 21 is closed.' “The
cireuit-controller 22 is .
track-switch 23 when said switch is

switchi- operated
likewise opened by
open to
give entrance to branch 216 of preliminary
section 2. | | R

e

215 and 217 denote the main-line branches

the preliminary sections 1 and 2, respec-

" The rail sides

msulated one from another, as diagrammat-

are considered to be within the

95

of the various sections are

1C0O

invention. The several devices employed in |
the system have been merely diggrammatic-

rious embodiments ‘bemg employed. In
particular, it may sometinies be preferable
to provide the track-relays 28,
and 33 with double windings
a small and a large number of turns, so that

as-track-batteries 166 and 167, 171 and 17 2,

and 175 and 176 are alternately connécted in
the rail-circuits of

permit of va-
105, -

29, 30, 31',‘32; |
of respectively

T10

the respective subsections -

the track-relay at the opposite end of a sub-.

nected in parallel with the other winding

would merely com-
as to obscure rather
than to clarify the present mvention.

Although the various subsections are
nd distant sig-
nals, 1t should be noted that each distant
ontrolled by a portion

the drawings

section may have one of these windings con- -

I15

which is permanently connected across the -
| as 1s illustrated in the drawings. -
This connection would be made by a selector. "
This expedient is well known in the art, and if
‘shown. 1n
plicate the cireuits, so

120

125

of the track succeeding the next distant sig-

nal or overlaps said

This feature of overlap control of signals for

| the subsections is capable of attainment by

signal in its control.

130
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circuits other than ﬁhDS_é illuétmt‘ed_ and is

within the scope of the present invention.

" In some instances it is preferable to re-

2

10

20

35

40

45

qC

05

verse the connections of both the batteries
44 and 45, so that the negative poles of each

are ‘Tespectively c¢onnected to the common

wire 47 instead of the positive poles, as illus-
trated and described. T o

What is claimed, and what is desired to be
secured by Letters Patent, is set forth in the
following clajms: : S -
" 1: In a single-track signaling system; a
block provided with a set of one or more 1n-

%

running signals and a set of one or more out-

running signals; and a track-controlled mag-

netic device normally maintaining oneof said
sets at safety and the other of said sets at

danger, so as to prevent useless delay to traf-

'ﬁ(}:: '

9. Tn a single-track signaling system; 2

‘block provided with a set of one or more 1n-

running signals and a set of one or more out-

running signals; and track-controlled means

normally maintaining one of said sets at

safety and the other of said sets at danger, so
as to prevent useless delay to traflic; said
track-controlled means being responsive Lo

the first: train, either inrunning or outrun-
ning, to approach said block to cause the set

of signals corresponding to saidfirst approach-

ing train to indicate safety and to cause the

other’set of signals to indicate danger.
3. In a single-track.signaling system; a

Dblock provided with a set of one or more 1n-

running signals and a‘set of one or more out-
running signals; a selector-circult normally

maintaining one of said sets at safety and the

other of said sets at danger; means near each
ond of said block operable by a tram to con-
irol said selector-circuit and cause one of said
sets of one or more signals to indicate safety

and to cause the other said sets of one or
‘more signals to indicate-danger. '

* &

4. In a single-track signaling system; 2
‘block provided with an inrunning and an
outrunning signal; a plurality of dead-beat |

polarized electromagnetic devices for con-
{rolling said signals; a selector-circult - 1n-

cluding said electromagnetic devices In series

and normally maintaining one of said signals
at safety and one of said signals at danger;

means near each: end of said block operable

by a train to, energize said selector-cireuit
with a charaéteristic polarity and c¢ause one
of said signals to indicate safety and cause

the other of said signals to indicate danger.
5. In a single-track signaling system; a_
‘block provided with a sev of one or more Imn-

running signals and a set of ‘one or,more out-

6o Tunning signals; a selector-circuit; a plu-

rality of electromagretic devices included
- said selector-circuit; each of said electro-
magnetic devices comprising’ one Or INoro

dead - beat polarized armatures; signal- CIr-

cuits controlled by said armatures; tran-

‘ _éontro’lled -meqans near each end of said 1‘I_ﬁ)la:nck .
| for energizing. said . selector-circuit with - a
characteristic. polarity positively to shift

said armatures to a characteristic position. . . .
6. In a single-track electric signaling sys- 70
‘tem; a set of :nrunning signals and a set of
outrunning signals; .said sets interchange-
ably normally at safety and at danger re-
spectively according ‘to the last tram move-
ment; a signal-circutt containing two polar--75
ized magnetic devices in series which are
‘adapted to control the operation of said sig- -
nals; a .generator in series with said mag-
petic devices; and ‘means for controlling
‘said magnetic devices i a selective manner.. 8o
7. In a single-track electric signaling sys-
tem, the combination of inrunning and out-
running signals; a signal-cireuit containing

| two polarized electromagnetic devices adapt-

ed to control the cperation of said signals 85
and each comprising one or more armatures.

| positively movable 1 two directions accord-
ing to the polarity of said circuit; opposing
sources of electric energy; means controlled
by a train in the rear of the inrunning signal . go
for cutting out one of said sources of electric -
energy and cause the -other source to -ener-
rize sald electromagnetic devices to cause
the inrunning signals to indicate safety and

eause the outrunning signal to indicate dan- 95
ger; and means controlled by a train in the

Zoar of said outrunning signal for cutting out
the other of said sources of electrié energy so
that that remaining will energize said elec-

' tromagnetic devices to cause the outrunning 1 ©
sional to indicate satety and cause the inrun-
ning signal to indicate danger. - |

] In a single-track electric signaling sys-
tem, the cocmbination of inrunning and out-

runidng signals; a sienal-circuit contaimng 105
two polarized electromagnetic devices adapt-
ed to control the operation of said: signals
and each comprising one or more armatures
positively movable m two directions accord-
ing to the polarity of said circuit ; opposing 110

sonrces of electric energy; means controlled

| by a train in the rear of the inrunning signal ’

for cutting out one of said sources of electric
energy and cause the other source to ener- -
gize said electromagnetic devices to cause r15
| the inruining signal to indicate safety and
cause the outrunning signal to indicate dan-
| ger; and nieans controlled by a train in the
| rear of said outrunmng signal for cutting out .
the other of said sources of electric energy so .r2e¢
that that remaiving will energize said elec- '
tromagnetic devices to cause the outrunning
sienal to indicate safety and cause the in-
running signal to indicate danger and means
controlled by a train betweensaid signals for 125
holding both sigials at danger. | |

9. Tn a single-track electric .s;tgna'.]in' sys-

tem, the combination of inTunning ang out-
running signals; a signal-circuit containing

| two polarized electromagnetic devices adapt- 130

»



~ed to control the operation of said signals :
‘and each comprising one or more armatures
“positively movable in two directions accord-|
1ing to the polarity of said circuit: opposing

IO

~out the other of said soufces of:electric’en-
ergy sothat that remaining will energize said
electromagnetic devices to cause the outrun--
- ning signal to indicate safety and cause the .
-+ Inrunning signal to indicate danger; said two
- train-controlled .- means,. when simultane-
ously actuated, operating to hold one-signal |
at safety and the other signal at danger. - |
- 10. Ina single-_track‘_eleétrib-S_ignqalin' SyS- .

15

20

g%ﬁi 3 j. 5 | | . | G

sources of electric energy; means controlle

by a train in'the rear of the inrunning signal.
-for cutting out one of said
energy and.cause the other source to ener- .
gize 'said electromagnetic devices to ‘cause

sources of electric

the Inrunning signals to indicate safety and

cause the cutrunning signal to indicate dan-
ger; and mreans controlled by a train in-the

- tem, the combination of inrunning and out-

.l 10

35

40

running signals; a signal-circuit ‘containing

operation of said signals

and each comprising one or more armatures

positively movable In two directions accord-

1ng to the polarity of said circuit; opposing
sources of electric energy; means controlled
by a train in the réar of the Irunning signal
for cutting

ger; and means controllrd by a train in the
rear of said outrunmning siegnal for cutting out
the other of said sources of electric energy so
that that remaining will energize said elec-

- tromagnetic devices to cause the outrunning

- trolled means, when
45,

55
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signal to indicate safety and cause the inrun-
ning signal to indicate danger; said two con-
simultaneously  actu-
ated, operating to hold one signal at safety

‘and the other signal at danger and ‘means
| _ . said signals for |
- holding hoth signals at danger. .

controlled by a train between

11. In a single-track signaling system )

_bloﬁkllcmnp_risi*ng a plurality of subsections;

inrunning home and distant signals for one

subsection; outrunning home and distant

signals for a second subsection; track-con-
trolled means at a distant subsection for COli-

trolling each distant signal; one set of home

and distant signals normally at _’saf'epy, and

the other set normally at danger; train-con-
trolled means near the mrunning end of said
block to cause the inrunning home and dis-

tant signals to indicate safety and to cause

‘the outrunning heme and distant sienals to

indicate danger; and train-controlled means

cause the outrunning home

near the outrunning end of said block to
and distant sig-

nals to indicate safety and to.cause the in-

|

nrunmng; and outrunninﬁ

block.com

‘subsection;

| trolling
out one of said sources of electric
- energy and cause the other source to ener-.

gize said electromagnetic devices to cause
the inrunning signal ‘to indicate safety and
“cause the outrunning signal to indicate dan- |

‘nals to indicate safety and

L

d—_&llg er.. ;.. -

ome and distant signals for one

subsection; track-con-
distant subsection for con-

block to ¢ause the inrunning home and dis-

‘home and distant signals to indicate
danger; train-controlled means between said

both .the. Inrunhing and
13." In a single-track signaling -éjrstem ;" a
| rising & plurality of subsections ;
intunning home and distant signals for one

signals for a second subsection ; track-con-

‘trolled means at a distant subsection for con-
ing each distant signal; one set of home.
-and distant signals normally at safety -and
the other set normally at danger; train-con-
trolled means near the Inrunning end of said

.I

block to cause the mrunning home and dis-
tant signals to indicate safety and to cause

the outrunning home and distant signals to

indicate danger; and’ train-controlled means

near the outrunning end of said block to

cause the outrunning home and distant sig-

running home and distant signals to indicate

‘danger; said two train-comtrolled means
near the ends of the block, when simultane-
ously actuated, operating to ‘mamtain all

1.sigrials at normal position.

14. In a single-track Signaﬁng sjr'stem , a,
block comprising a plurality of subsections;

cause-the in-

e signals to cause
13 the outrunning sig-

_ _ _ _ nals to indicate danger. . - = .
two polarized electromagnetic devices adapt- |
ed to control the

outrunning home and .distant

‘running home and distant signals to 'ii}dicq&té _'

5:-12; In’a single-track signaling system; a
‘block comprising a plurality of subsections;
Inrunning-
subsection; outrunning . home and ~distant .

signals for a second '
trolled means at h 1k _
trolling each distant signal; one set of home -
and _distant signals normally at Safety and 73
‘the other set normally at danger; train-con-

n. 1n-the |-trolled means near the mnrunning end of said
rear of sald outrunning signals for cutting | |

-..L

tant signals to indicate safety and to cause '
“the outrunning home and. distant-signals to
‘andicate danger; and train-controlled means
‘near. the outrunning end of said block to
‘cguse the outrunning home and distant sig-
hals‘to indicate safety and to
‘runninge

80

90
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105

to cause the in-

110

INTUNNing home -and distant signals for one .

subsection; outrunning home and distant
| signals for a second subseetion; track-con-
trolled means dt a distant subsection for con-
-trolling each distant signal: one set of home
and distant signals normally at safety and.

the other set normally at danger; train-coi-

trolled means near the INrunning end of said
block to cause the inrunning home and dis-

tant -signals to indicate safety and to cause

nals to indicate safety and to cause the

115 _.

120

the outrunning home and-distant signials to -
1ndicate danger; &nd train-controlled means
near the outrunning end of said block. to -
cause the outrunning home and distant sig-
1n-

125

running home and distant signals to indicate -

danger; said two train-controlled means near

1
bt
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the ends of the block, when simultaneously |.signals for one subsection; a set of outrun- 65
actuated, operating to maintain all sighals 1 hing home and distant signals for a second

at - normal - position;. and  train-controlled | subsection; 2 plurality of electromagnetlc
means between sald 1InMTunMInNg and. outrun- | selectors, each comprising one or more dead-

ning signals to cause both the inrunning and | beat polarized armatures positively movable
“the outrunping signals'to indicate danger. - | 1N two directions; local circuits controlled by 70
'15. In a single-track electric signaling sys- [ saiud - polarized armatures; : and ‘normally.
tem; a block comprising 2 plurality of sub- niaintaining one or the other of said sets of
sections; a set of inrunning home -and dis | signals at safety and the other set at danger

‘tant signals for one subsection: a set of out- | decording to the direction of the last train
running home and distant. signals for a sec- . movement; & signal=circuit including  sard 753
ond subsection; & plurality of electromag- electromagnetic selectors 1n ‘Series; means
netic selectors each comprising one Or MOTe. actuated by a train'in the rearof the mmrun-
“polarized armatures ‘positively. movable in | ning signals to° energize said signal-circult
"two diréctions by the said selectors; local cir- witl a characteristic polarity so as to cause
cuits controlied by said polarized armatures, said inrunning signals to-indicate safety and 3o
. and normally maintaining one or the other | to cause. said inrunning signals to indicate
" of said sets of signals at satety and the other | danger; means actuated by a train-in the

set at danger according to the direction of | rear of said outrunning signals o .energize

(
the last train movement; 3 signal-circult 1n- | Said'isignal—eircuit with a-characteristic po-
- cluding said electromagnetic selectors m se- larity so as to cause said outrunning signals 85

Ties; Means actuated by. a train.in the rear | toindicate safety and to cause sald intunning
“of the inrunning signals to energize said sig- sienal$ to indicate danger; and tram-con-

‘nal-circult with a characteristic polarity so trolled means at a distant subsection for
a8 to cause said inrunning signals to indicate, controlling the distant-signal at a subscetion.
safety and to cause said outrunning signals ta preceding said distant subsection. - = 9o -
indicate danger; and train-controlled means|  18. ina single-track electric signaling sis-
for a distant subsection for controlling the | tem; a block comprising’ & plurality of sub-

- distant signal at- & subsection remote from | sections; a set of inrunning home and dis-
‘said distant subséction. | tant signals for one subsection; 2 set of out-

16. In a single-track eleetnc signaling sys- running home and distant signals for a sec- 95
tem: a block comprising 2 plurality .of sub- ond subsection; a plurality of electromag-
sections: a set of Inrunning home and dis- | netic selectors each cOMPprising one or MmMore
tant signals for one subsection; a set of out- polarized armatures positively movable In
running iome and distant signals.for a sec- | two: directions bv the said selectors; local
ond subsection; a plurality of electromag- | cireuits controlled by said polarized arma- 1c0
netice selectors, each comprising one or more: tures, and normally maintaining one or the
polarized armatures posttively movable in | other of-said sets of signals at safety and the
two directions; local cireuits controlled by | other sct at danger according to the direc-
said polarized armaturcs, . and normally | tion of the last frain movement; a signal-
maintaining one or the other of said sets of | eircuit including said, electromagnetic selec- 105
signials ab st fety and the other set at danger torscin series; means actuated by a train 1 |
sccording to the direction of tlie last train | the rear of the inrunning signals to energize
movemdent:; a signal-cireutt including said | said sjenal-cireuit with' a characteristic po-

. electromagnetic selectors 1n series; means | larity so as to causc satd inrunning sienalsto .
actuated by a train in the rear of tne intun- | indicate danger and to cause said outruning IIo
ning signals to energize sald. signal-circult sienals to indicate danger;means actunted by
with a characteristic polarity so as to cause | a train in the rear of said -outrinnin., signals.
said inrunning sienals to indicate satety and | to energize sald ‘signal—ciﬁcuit with a charac-
‘to cause sald outrunning signals to indicate | teristic polarity so as tocause said outrunning
danger; means actuated by a train In the | signals-to indicate safety and to cause said in- 115
rear of said outrunning signals to energize running signals to indicate danger; and tram-
said signal-circuit with a characteristic po- | controlled means at a distant subsection tui
larity so as to cause said outrunming sienals | controlling the distant-sienal at a subsection
'to indicate danger and to cause said nrun- | preceding, said distant subsection; and train-
ming signals®to indicate danger; and train- controlled means within sald blocks to cause 120
“controlled means for-a distant subsection for | all of said sionals to indicate d anger. |
controlling the distant signal at-a subsection 19. In a single-track clectric sionaling s3's-
preceding said distant subﬁecti()m"sa,_id*dis-._- tem; a block comprising plurality of sub-
tant sienal also being controtled by its asso- | sections; a set of inrunning home and dis-
eclated home signal. -+ . | tdnt signals for a second subsection; a plu- 123
"'17. In a single-track electric sienaling sys- | rality of electrom aonetic selectors each com-

tem; a block comprising & plurality of sub-- prising one or.more polarized armatures posl-

sections; & set of inrunning home and distant 1 tively movable in two directions; local cir-
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cuits controlled by said polarized armatures; 1“tant signals for one subsection: a set of out- 6¢
and normally maintaining one or the other of | running home and distant signals for a see-
sald "séts of signals at safety and the other | ond su section; a plurality of electromag-
set at danger according to the direction .of. netic selectors each comprising one or more

5 the’last train movement; a signal-circuit 10~ dead-beat polarized Jarmatures positively
cluding said electromagnetic selectors in se-.| movable in two directions; local cireuits-con- ;¢

Ties; means actuated by a train in the rear
of the inrunning signals to energize said sig-
~ nal-circuit with a characteristic polarity so
ic as to cause sald inrunning signals to indicate.

. safety and to. cause said outrunning signals
to undicate danger; means actuated by a
“train in the rear of said outrunning signals to
energize said signal-circuit with a polarity so

I5 as to cause said outrunning signals to indi-
cate safety and to cause said INTUNNNIRG sig-
‘nals to indicate danger; and train-controlled

trolled -bjr_sa,id polarized armatures, and nor-

‘mally maintaining one or the other of said

sets of signals at safety: and the other set at

danger according to.the Tast train movement;
‘a: signal-eircuit -including sald  electromag-

netic selectors in series; means actuated by

a train in the rear of the inrunning signals to

sigrials to indicate safety and'to cause said

-outrunning signals to indicate danger; means

-energize said signal-circuit with a character
Istic polarity so as to cause said. inrunning.

80

- means at a distant subsection for controlling
the distant signal at a subsection preceding
20 sald distant subsection; said two means in
~ the rear of the inrunning and the outrunning
signals, when actuated simultaneously, op-
eratiig to maintain one set of home and dis--
btant signals at safety. and the .other set at

25 danger so as to avoid useless delay to trafiic.
20. In a‘smgle-track electric sis naling svs-

actuated by a train in ‘the rear of said out-
running signals to energize ‘said - si gnal-cir-.
cutt with a characteristic’ polarity so.as to
cause -sald .outranning signals. te 1ndicate
safety and to cause said Inrunning signals to
indicate danger; and tram-controlled means
at a distant subsection for controlling the
distant signal at a subsection preceding said -
distant subsection, said distant signal also

. _ 5 O, , 90
tem; & block comprising a plura 1ty of sub- | being controlled by its associated homwe sig-
sections; a set of inrunning home and dis- | nal; said two means in the rear of the inrun-
- tant signals for one subsection; a set of out- ning and the outrunning signals, when actu-
3o runnming home and distant sighals for a sec- | ated simultaneously, operating to maintain = .
ond subsection; a_.plurality of electromag- | one set of*home and distant signals at safetv g 5

netic selectors each comprising one or more
polarized armatires positively movable 'in
two directions; local circuits. controlled by
35 said poldarized armatures, ‘and normally

and the other set at-dariger so as to aveid
useless delay to traffic.. =+~ . O
- 22. In a single-track electric si naling sys-
|| tem; a block comprising a p’luraﬁ'

1ty of sub--

‘maintaining one or thc other of said sets of | sections; a set.of Inrunning home and distant oo
signals™at safety and the other set at danger | signals for &'second subseetion:; a plurality of
according to the direction of ‘the last .train: -electromagnetic » selectors each - comprising
movement; a signal-circuit including sald |.0ne or: more polarized armatures positively
- 42 electromagnetic selectors in series; means. | movable in two directions by the said selec-
~actuated by a train in the rear of the 1nrun- | tors; local circuits controlled by said polar- ros

ning signals ‘to .energize said signal-circutt -
with & characteristic polarity so as to cause
- said inrunning signals and. to catise said out-
45 running ‘signals to indicate -danger ; Means .
actuated by a train in the rear of said out-
-running signals to energize said signal-circuit
~with a characteristic polarity so as to cause |
- said outrunning signals to indicate safety |
50 and to cause said inrunning sienals to 1ndi-
cate danger;. and train-controlled means at

“1zed armatures, and normally maintaining -
one or the other of said sets of signals at

| safety and the other set at danger according
to, the last train movement; a signal-circuit
Including said electromagnetic selectors in 1 10
series; means actuated by a train in the rear -

of the inrunning signals to energize said sig-
nal-circuit with a chara.qteristjc-p'ol_arity-So_a.s -
to cause said inrunning signals to indicate
- satety: and to cause said inrunnin g signals to
a distant subsection for controlling the dis- | indicate danger; means: actuated- by a train

tant signal at a subsection preceding said | in the rear of sald ‘dutrunning signals to en~
~ distant subsection, said distant signal ‘also | ergize said signal-ctrcuit with 8 characteris-
- &5 being controlled by its associated home sig- | tic. polarity so as to cause said outrunning

nal; said two means in the rear of the Inrun- | signals to mdicate safety and ‘to cause said 120
ning and the outrunning signals, when actu-  inrunning signals to indicate “danger; and
ated simultaneously, operating to-maintain | train-controlled means for a distant 'subsec-
- ome set of home and distant signals at safety| tion for controlling the distant sigrial at a .
. 60 and the other set at.danger so as to aveid. ‘subsection'preceding said distant subsection;
- useless delay to traffic. e rsaid two mieans in the rear of the Inrunning &%

21. In a single-track electric signaling s¥s-
tem; a block comprising a plurality of sub--|
sections; a set of inrunning home and dis- i

‘and . the outrunning signals, when actuated
‘simultaneougly, - operating -to maintain. one S
set of home and distint signals at safety and




' rections by the said sele )
controlled by said polarized armatures, and

35 two means 1n

45 sections; & set

AL

‘he other set at danger so as to avoid useless

delay to trafiic; anc train-controlled means.

within said block to cause ali of said signals
to indicate danger when actuated by a train.
¢ 23. Ina single-track electric signaling sys-

& *

tem: a block comprising a plurality of sub-

sections; a set of inrunning home and distant

+

sienals for one subsection; a set of outrun-
~ ning home and distant signals for.a second
to subsection; a plurality of electromagnetic se-
~ lectors egch_comprism%; one or more polar-
ized armatures positively movable in two di-
selectors; local circuits

15 normally maintaining one or the ‘other of

~ said sets of signals at safet

at danger according to the last train-move-
ment: a signal-circuit including said electro-

magnetic selectors 1 series: means actuated

20 by a train in the rear of the inrunning signals
to energize sald signal-circuit with a charac-
teristic polarity so as to.cause sald Inrunning
sienals to indicate salety and to cause said

inrunning signals to indicate danger; means:
2t actuated by a tran in the rear of said out-

-

" rupning signals to energize said signal-circuit
with a characteristic polarity so as to cause
aaid outrunning signals to' indicate. safety

~ and to .cause sald im*unning_ﬁigna:ls to 1ndi~

' _30 cate danger; and frain-controlled means at a
- distant subsection for controlling the distant .

signal at a subsection preqeding-sa,id distant

 subsection, said distant signal also being con-
its associated home signal; said:

~ trolled by
the rear of the inrunning and
the outrunning signais,
tanéously, -operating fo maintain.one set of
home and distant signals at safety and the
other set at danger so as to avoid useless
40 lay to- traffic; and irain-conirolled means
within said block to cause all of said signals

" to indicate danger when actuated by a train..

94 In a single-track electric signaling sys-
tem: a block comprising a plurality of sub-

sienals for one subsection; a set, of outrun-
ning home -and distant signals for a second
subsection s aplurality of electromagnetic se-
lectors each comprising 1
so beat polarized armatures p ositively movable
in two directions by the said selectors; local

circuits controlled-by -said polarized arma-

tures, and normalily maintalning one of the

 other of said sets of sienals a{ safety and the
¢z other set at '_d&nger.'accgfdmg to the’last
~ train. movement;

 said . electromagnetic. . selectors in series;

a

means actuated by a train in the rear of the

inrunning signals to energize said sighal-cir-

66 cuit with a characterictic polarity so as to.

cause said Inrunning signals to- indicate

safety and to cause said inrunning signals to
indicate danger; means actuated by a tran
in the rear of said outrunning signals to en-

-

y and the ather set -

when actuatéd stmul-

de-

of inrunning home and distant.
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ergize siid signal-circuit with a characteris-
tic polarity so as to cause said outrunning
signals to mdicate safety and to cause said
inrunning signals fo irdicate dangcr; -and

_ distant signal at a sub-
section preceding said distant subsection,said

for dontrolling the

‘distant signal also being controlled by 1ts as-

cear of the inrunning and the outrunning S10-

| nals, when actuated simultaneously, operat-

ing to maintain one set of home and distant
signals at safety and the other set at danger

train-controlled means

when actuated by atrain. - - o
95, In a single-track electric signaling sys-
tem;- a. through-block comprising several
subsections; an inrunning and an outrunning
home signal near. the respective inrunning

an inrunning distant signal near the inrun-

running entrance of each subseéctionsucceeded
by & distant subsection within said blocks; a
end of each subsection and. controlling the
.signals; <aid sclectors normally

posite ends of the t]'lrough;-bﬁocks at safety
and at danger respectively; a selector-cir-

block operable to energize saud selector-cir-
“cuit with a characteristic polarity to cause
the inrunning home and distant signals near
the inrunning entrance to the through-
blocks and to cause the home and distant
signals near the sutrunning entrance to the
through-block to indicate danger; train-con-

one or more dead-

a signal-circuit ineluding

home and distant
signals near the outrunning home and dis-
tant signals near the outrunning entrance to
the ‘through-blocks and to cause home and
distant signals near the inrunning entrance
to the through-block to indicate danger; and
train-controlled means at a subsection to
tant signal of a preceding subsection to ndi-
cate danger when actuated by a train.
“26. In a single-track clectric sign aling sys-

subgections; an inrunning and an outrun-

ning and outrunnng entrances of each.sub-

seetion; an inrunning
inrunning entrance to each subsection suc-

cecded by a distant

train-controlled means at adistant subsection:

<o as to avoid useless delay to trafiic; and.
C lled mea within said black to.
chuse. all of said signmals to, mdicate danger

‘and outrunning entrances of each subsection;.

polarized electromagnetic .selector near the

- + maintaining
the home and the distant sienals at the op-

cause the associated home signal and the dis--

tem: & through-block ¢omprising scveral

ning home signal near the respective inrun-

subsection, within said

70

' cociated home signal; said two means in the .

75

3¢

ning entrance to each subsection succeeded |
by a distant stbsection within said block;
an outrunning distant sicnal near the out-.

1e

95

cuit including said selectors; train-controlled

means néar the inrunning end of the through- 100"

105

{+olled means near the outrunning end o6f the
“through-block operable to. energize sald se-
| lector-circuit with a characteristic ‘polarity

T10
| to cause the outrunning |

115

120

125

distant signal near the
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block; an outrunning distant signal near the | ¢ept the last from the inrun
outrunning entrance ot each subsection suc-
~ceeaed by .a distant subsection within said

blgeks; a polarizead electromagnetic selecior

‘near tne end of each subsection and control-
ling the signals;said selectors normally main-
tauring the home and the distant signals at

. the opposite, ends of the through-blocks au

~safety and at danger respectively; a'selector-
circuit -including -said - selectors; train-con-.

- trolled means near the inrunning end of the

15

through-block operable to energize said: se-
lector-circuit with a characteristic polarity
to cause the inrunning home and distant sig-
nals near the inrunning entrance to the
through-blocks and to cause the home and
aistant . signals near .the outrunnning en-

* trance to the through-block to indicate dan-

Z0

- and distant signals near the outrunning en- |

iy
30

35

40'

ger; train-controlled means near-the outrun-;
ning end of the through-block opetable to en-

ergize said selector-ciréuit with a character-

1stic polarity to cause the outrunning home

trance to the.through-blocks and to cause
home and distant signals near the mrunning

~entrance to-the through-block to indicate

danger; and train-controlled means at a sub-.

~section for blocking the associated home sig-

nal and the distant signal of a preceding sub--
section, each distant ‘signal also being con-

trolled by its associateéd home signal, = *
27, In asingle-track electric signaling sys-
‘tem; two passing-stations; a through-block

between 'said stations’ comprising - several
Subsections; an inrunning and an outrunning.

“home signal for each subsection; & inrun-
1ning. distant signal for each subsection ex--

cept the last from the inrunning-end of«said |

through-block; an outrunning distant signal |

for each subsection except the last from the-

outrunning. énd. of said’.threugh-block; po-
larized: ‘electromagnetie “selectors’ at prede-
termined localities throughout said through-:

. block ‘and controlling the ‘signals; means at’

- -saidsignals; said- selectors normally inter-
“changeably maintaining either all the'inrun-

~and also:at the same’ time ‘etther dll the gut-
o running or all the inirunning sighals at'dan-
ger 'sp!‘as:-to avoid:blocking both'.an inrun- |
nmg:tiain and an.-outrunning train entering -
the ‘respective 'passing-stations::simultane-

ously; a locdl track-cireuit for each siubsec | block provided with

28. . Ina single-t
‘tem; two pa
between said stations comprising several sub-
sections;.an- inrunning and-.an -outrunning”
iome gigrial for each’subsection; an irun-
‘ming distant signal for each” subsection ex--

each- passing-station for controlling" all of

ning-or-all the outrunning signals. at safety

tion t0-control the associated home signals;:

.and . means for each” distant subsection for

controlling”the distant signal of the preced-
N SUbSECHOM: e

. L] .
" a . » '
- T . .
. L ]

passing-stations; a’ through-block

ck electric signaling sys--

~said signals; said selectors normally inter-
1 changeably maintaining either all the inrun- .

ning end of said

13

05

through-block:; an outrunning distant signal

| Tor each subsection except the last from the

outrunning end of said through:block; po-

larized- electromagnétic selectors "at: prede-

vernuned localities throughout said through-

block and controlling the signals; means at

70

eavii passing-station for wontrolling -all-of

nmg or all the outrunning signals at safety

.cate safety; a local track-battery at each end:
“of an insulated rail-section; méans controlled
‘by said -sighal-circuit for connecting each
‘battery one at a time in:circuit through the -
rails of ‘said section; and 'a track-relay for

}

; Gb_litrtﬂl_ed by said subsections.-
732

and also at the same time either all the out-
running or all the inrunning signals at danger
so as to avoid blocking both an inrunning -
tramm and .an oufrunning train entering the

respective passing-stations simultanéously; a

s

8o
local track-circuit for each subsection to con=

trol the associated home signals; and means =
for each distant subsection for "-ijol'itrollmg'_ )

the distant signal of the preceding subsection,
each distant signal also being controlled by-85

1ts associatéd homie signal.

tem; a block comprising one or

29. In a single-track electric signaling sys-
k more insu- . - -

lated rail-sections; an inrunning and an out-
-running signal for said block; a signal-citcuit

9o

containing a source of 'ene}‘gy=_ and two polar-.
1zed electromagnetic devices adapted to con- -

“trol the operation of said signals; means‘éon~".*
“trolled -by an inrunning train to permit the
flow of a current.of & given diréction in said.
signal-circuit to cause’ said inrunning signal -
to indicate saféty; means controlled by -dn’

95

‘outrunning train to permit the flow of a cur- -

| Tentan the opposite direction in said signal--

‘elrcuilt to cause said outrunning signal toindi-

said battery which also controls a signal.

100

105

 30: In . a single-track signaling system; a |

block comprisinga plurality of subsections;

“signals,~said. track-circuits, being controlied

.+ 31. In"a ‘single-track ‘signaling system; a

2 plurality of inrunning’. .
signals and a plurality of outrunning signals; -
‘said:block comprising a*plurality-of subsec-:
-tions; a- selector-circuit normally maintain-
|'ing one of said inrunning and-one of said out-
‘running signals respectively in“opposite sig-

;.
| plurality of inrunning signals and & plurality
“of outrunning ‘signals for said block: track-
controlled-means normally maintaining one -
-of said\inrunning and one of said outrunning
i"signals in" opposite signaling positions; and™
track-circuits having overlap control of said
Y15

I10

120

‘naling positions; and ‘additional circuits hav-

+

. - L
PR |

- ’ .

2. "In & single-track signaling

bloék provided with a plurality

' -

system; a -
ol inrunning

125
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sienals and & plurality of outrunning signals; ! name to:this specification in the presence of
track-controlléd imeans normally mamtain- . two subscribing witnesses. |

ino one of-said inrunning signals and one of ' | .
 Ing one obsaic ] S e O ROBERT JOSEPHUS HEWETT.

said outrunning signals In opposite signaling |
- positions; and {rack-controlled circuits hav- | . Witnesses:
ing overlap control of said signals. IR - WM. Li. MoRRIs,
In testimony whereof I have signed my |- LroNaArD Day.

£3
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