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sion of trains, also for the energization of its

‘the opposite rails of the block. The system
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To all wlhonmy it nuty corweer:

Be it known that §, AvoNiraM J. WILSON,
a citizen of the United States, aud a resident
of Westfield, in the county of Union, State of
New Jersey, have invented certain new and |
useful Improvements in Electrie Block-Sig-
naling Svstems, of which the following 15 a
specification. ) a

This invention relates generally to block-
signaling svstems, but more particularly to |
block-signaling systems for electric rallways.

The invention seeks to provide a system
whieli is reliable under all conditions, mghly |
efficient in operation, and which reduces the
maintenance factor to a minimum.

A feature of the present system is its capa-
bility of employing the same source of elec-
tric energy as that emploved for the propul- |

varioys signal and track circuits, in which
case a continuous return-rail throughout all |
the blocks and the trolley-wire or “third rail”’
are Jomtly employed as power-mains for the
signal-circuits as well as fE{))r the trains.

In carrying out the invention one or more
track-controlled electromagneiic devices are
employed at each protected block, and it is
preferred that one of these devices be differ- |
entially wound and be controlled jointly by

contemplates the protection of & plurality of |
blocks by means of a home and & distant Qi |
nal near the entrance to a block and oy vari- |
ous interdependent and local signal-circuits, -
The signals are shown as of the “normal-
danger’” type, and a peculiar feature of the
system 1s their dependence upon an ap-
proaching train before giving a “safety’’ in-
dication and then oniy in case of a “clear’”
block ahead. The control of the signal-cir- |
cuits 1s made dependent upon various circuit-
changing devices, which are such as to re-
quire few through-wires between blocks.

An embodiment of the invention is shown
in the following drawing, forming part of the
specification, and in which the %g'ure shows |
the signaling system employing two through-
wires between the blocks.

Referring now more particularly to the
drawing, the ficure shows the system. ap- |
plied to an east-bound track. This irack is
divided into various blocks, of which four are
indicated. | | |

1 indicates a continuous return-reil ex-

-

| bound track, if desired.

pleting a cireuit,

S -

tending throughout all the blocks. Rails 1 5
and 2 constitute the first block, rails § wnd 3
the second block, rails 1 and 4 the third
block, and raiis 1 and 5 the fourth Llock.
The second and third blocks are shown o
plete, together with their assccinted ciretits po
and apparatus. |
Numerals 6, 7, 8, 9, and 10 indicate corro-
sponding rails of a west-bound track, which
might be provided with the same system us
that indicated in connection with the enst.

2,5,4,5 7,8,9, and 10 are termed * insy-
lated rail-sections,” and, as Indicased, are

insulated one from another and from the cor..

i1

tinuous return-rails 1 and 6. However , eaok
insulated rail-section is shown elecir SHETRY
bridged to the adjoining rail-section and to
the sdjacent return-rail by PrODEriy-propor-
tioned resistances 11, 12, 13, 14, 15, and 185,
respectively. | |

17 and 18 and 19 and 20 ars regpectively
the home and the disiant signals for the ro-
spective blocks 31 and 4 1,

The circuits and the various apparatus are
shown all in their normal positions, and one
complete circuit of each variety embodied in
the systern is iliustrated. '

21, 22, and 23 each designates an electro-
magnetic device, and particularly a differen-
tial electromagnetic device or reiayassociated
respectively, with the blocks 31,21, and 4 1.

24 and 25 each designates a similar device
assoclated with the differentia! reiay 23.
28 18 a source of electric enevey, nreferabl y
that for supplying motive powerto the Lrains,
and connected fo the return-rails 1 and 6 by
wire 29 and to the third rail or trolley-wire
3¢ by wire 31,

At cach of the blocks 3 1 and 4 1 there is
shown 2 normally energized branched track. 05
cireuit, which for block 3 1 is as follows : third
raii 30, resistance 32, wire 33, branching at
34 through coil 35, wire 36, relay 25, wire 37,
to return-rail 1, and also branching st 34 -
through coil 38, wire 39, relay 24, wire 40, in-
sulated rail-section 3, resistances 11 and 12, to
rail 1. For the purposes of this description
the continuous return-rail 1 and the third
reil 30 are viewed, when connected, as com-
since at any locality along
the track these two elements supply the op-
erating-current from the source 28. A sini-
lar branched tra~k-circuit through differen-

50

100

105




10

L5

20

25

30

35

40

53

O0

63

5

tial relay 23 may be traced as follows: third
raal 30, resistance 41, ware 42, to point 43,
there branching throueh cotb 44 wire 45, relay
27, wire 46, to ratl 1, and also branching at 433
through coil 47, wire 48 relay 26, wire 49,
rail-section 4, resistances 12 and 13, torail 1.

A similar branched track-circutt 18 of course |

provided for the device 21 from trolley 30
throueh coils 92 and 93, respectively, 1o the
opposite rails 1 and 2. In fact, the installa-
tron for block 2 1 1s the same as that for

blocks 3 1 and 4 1, but is not illustrated m |

full, so as to avoid unnecessary repetition of
detail, ~ -

The sirnal-circuit for the home signal 17
may be traced as follows: third rail 30, resist-
ance 32, wire 33, wire 5, armature 51, con-
tact 52, wire 53, contact 54, armature 59,

wire 56, contact 57, armature 58, wires 59 60, |

home signal 17, through-wire 61, contaet 62,
armature 63, wire 64, return-rail 1. This cir-
cult, asshown, is normally open between 62 63.

The distant-signal circuit of the distant
sienal 18 may be traced as follows: third rail
30, resistance 41, wire 42, wire 65, armature
66, contact 67, wire 68, contact 64, armature
70, wire 71, contact 72, armature 73, wires 74
and 75, distant signal 18, wire 76, circuilt-
closer 77, wire 78, to return-rail 1. 'This cir-
cuit, as shown, 1s normally oren at 77.

The signal-circuit for the home signal 19 1s
siniilar to the corresponding circuit for the
home signal 17 and may be traced as follows:
third rail 30, resistance 41, wires 42 65, ar-
mature 66, contact 67, wire 68, contact 69,

73, wires 74 75! home signal 19, through-
wire 79, contact 80, armature 81, wires 82 37,
return-rail 1.
between contact 80 and armature &1, as
shown. '

The signal-circuit for the distant signal 20
is not shown complete, but would be similar
to the corresponding circuit described 1n con-
nection with distant sienal 18. Ii enters the

“block 4 1 on through-wire 83, distant signal

2(), wire 84, circuit-closer 85, wire 86, to .re-
turn-rail 1. Wire 87 is the second through-
wire returming from block § 1 to contact 88,
armature 89, wires 90 and 46, to return-raal 1,
and is a part of the home-signal circuit for
the block 5 1. -

The differential relay 21 operates two ar-
matures 94 and 63, which are precisely simi-
lar tu the corresponding armatures 55 81 and
70 89 of the relays 22 and 23 and respectively
operated  thereby.  These armatures, to-
cether with their contact-points, respectively
constitute eircult-closers and cireuit-break-
ors.  Clrcuit-closers 94, 55, and 70 are nor-
mallv held closed by the differential relays,
wiitle eircult-breakers 63, 81, and 89 are nor-
mally held open by the differential relays.

58, 51, 73, and 66 also constitute cireut-

clusers and are normally held closed by the | advance of the train.

This circuit 1s normally open | ral |
- bridged, the branch circuit through coil 38

|
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magnets 24, 25, 26, and 27, respectively.
Kach of the armatures constituting circuit-
closers and cireuit-breakers 1s provided with
a retracling - spring or equivalent device
which 1s ¢vercome by the magnetic force
when the electromagnetic device 1s energized.

The circuit-closers 77 and 85 are closed by
the bridges 95 and 96, respectively, when the
carresponding home signal goes tc ‘safely.”
The bridges 95 and 96 are mechanically con-
nected to the heme signals 17 and 19, respec-
tively.

The operation of the system 1s as follows:
If the blocks 3 1 and 4 1 are clear and a
train moving in an easterly direction enters
hlock 2 1, circuit-breaker 63 1s released to
close the signal-circuit for the home signal
17, as traced ahove., This signal will then be
thrown to
signal 18 likewise goes to “safety,” indicat-
ing the clear condition of the two blocks suc-
ceeding block 2 1. As the train progresses
into block 3 -1 its wheels and axles bridge
rails 3 and I, electrically connecting then
and shunting out resistance 11 and 12, if
these resistances are provided. (In some in-
stances 1t may be preferred to omit these re-
sistances, in which case if the opposite rails
were well msulated there would be no cur-
rent in the branches of the track-cirtuits

connected to 1nsulated rail-sections 2 3 4,

&c., until these rail-sections were bridged to
the return-rail. With this arrangement the
relavs 24 26, &c., would have to be omitted;

armature 70, wire 71, contact 72, armature | otherwise no change in the installation would

be required except the proper adjustment of
the resistance in the branches of the track-
circuits.) When the rails 3 1 are thus

of differential relay 22 i1s caused to have the
same .resistance as the branched -circuit
through coil 35, so that the current’s strength
through each of these coils becomes equal,
and since the coils are in opposition they
have no joint magnetizing eflect, whereas
normally they did have a joint magnetizing
effect or operative effect, due to the stronger
current through coil 35. Both the arma-
tures 55 and 81 are therefore retracted by
their springs, and the signal-circuit from
home signal 17 is broken at 55, the home sig-
nal 17 then going to ‘‘danger’’ by gravity or
by other suitable means, the signal having a
‘“hiastodanger.” Asthe homesignal 17 goes
to “danger” it simultaneously breaks the
cignal-circuit through distant signal 18 at
77, which permits 18 to go to ‘“danger’’ in
tlie same way that signal 17 went to “dan-
ger.” It is thus evident that both signals go
to “danger’’ immediately on the entrance of
the train. The retracting of the armature
81 closes the signal-circuit for homie signal 19
at 80 81, so as to put signal 19 to “safety” n

“safety,”” closing the distant-sig-
- nal ciremit for signal 18 at 77, whereupon

Signal 19 then closes
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the distant-signal circuit for signal 20 at 85 | its signal might be variously arranged and

to place signal 20 at “safety’” if block 5 1 18
clear. As the train enters block 4 1 signals
19 and 20 are put to “danger’ In a manner
similar to that deseribed in connection with
sigmals 17 and 18, However, if block 4 1 15

occupied by a train when the advancing
train enters block 2 1 the operation 1s as lol-

lows: Home signal 17 is set at “safety,” as
has been described. It closes the signal-cir-
cuit for distant signal 18 at 77, as previously;
but this signal-circuit is now broken at 69

70, since the train in block 4 1 has destroyed’

the normal operative effect or the joint mag-
netizing effect of the differential relay 23 by
bridging rail-section 4 to return-rail 1 to
equalize the current through coils 44 and 47.
Distant, signal 18 therefore remains at “dan-

~ger,” and the combined indication of signals

20

25

17 and 18 is one of “eaution.’”’

If the block 3 1 is occupied by a train, as
the advancing train enters block 2 1 the
home signal 17 must remain at “danger,”
since its circuit will then be broken at 54 55,
as the normal operative effect of the differ-

ential relay 22 has been destroyed by the |

train bridging rail-section 3 to return-rail 1.

30

35

40

- the four electromagnetic devices 21, 22, 24,

Obviously the distant signal 18 must also re-
main at ‘‘danger,’”’ since its circuit is main-
tained open at 77.

train the same as was described
when the blocks ahead were ““ clear.” _
-The relays 24, 25, 26, and 27 operate as ad-

ditional safety devices, and eachrelay controis |

the same circuits as do the corresponding dif-
ferential relays 22 and 23.
leads 40, 37, 49, and 46 should be broken, the

corresponding relay would be deénergized to |
release its armature and open the signal-cir-

cuit, which otherwise would falsely be held
closed by the electromagnetic force of the
coil 1n the corresponding differential relay
which still remained energized.

From the above description it i1s ebvious

that home signal 17 is controlled by the two
blocks 2 1 and 3 1 and specificaliy by each of

"and 25; that distant signal 18 is controlled

b

by the three blocks 2 1, 3 1, and 4 1 and spe-

cifically by each of the seven electromagnetic
devices 21, 22, 23, 24, 25, 26, and 27 an: also
the home signal 117. It 158 also obwvious

is also obvious that distant signal 18 is eon-
trolled by the differential device 22 through

the me:dium of home signal 17 and circuit- |

~closer 77; also, that the circuit for distant

60

oy

signal 18 extends ahead and is controlled by

differential device 23, which in turn is con- |

trolled by a portion of the track-rails ahead
of or succeeding distant signal 20. Thus the
signal-circuit for distant signal 18 overlaps

In these later instances
the signals are put to “danger’” by an ad-
- vancin

Ifany ofthe track- |

that the respective distant signals are con-
trolled by their associated home signals. It

5.
|

3
3
1

J

cstgnal  normally  1ndicating

not necessarily as shown.,
What has been shown and deseribed 18 con-
sidered to be tllustrative of a preferred em-

hodiment of the invention, the particular yo

novel features of which will be pointed out 1n
the Tollowing claims, which are desired to be
secured by Letters Patent:

1. In a block-signaling systemn, the combi-
nation of a circuit
branches; a magnefic device with two oppos-
ing ceils, one associated with each branch;
each branch including the rails of a separate
tracl: sile; said branches having a mormal

having two multiple 75.

operative effect upon sald magnetic device; 8o

means operable by a car for changing said
normal operative effect of sawd branches; a
\ ianger; and
means operable by an approaching car to

throw said signal to safety when said 8x

branches have their normal operative effect.

2. In a block-signaling system for rail-
ways, the combination with a block of a eir-
cuilt having two multiple branches; a mag-

netic device with two opposing coils, one 1n go

each branch; e:ch branch inehuding the rails

of a separate track side; said branches hav-

ing a normal operative eflect upon said mag-
netic device; means operable by a car in the

block for changing said normal operative gs

effect of sald branches; a signal associated
with said block; and means associated with a

. preceding block snd operabje by a car in that

block to control said signal when saiud
branches have their normal operative eflect.

3. In an electric block-signaling system
for electric railroads, a plurality of protected
blocks each provided with a signal; a differ-
ential relav at each protected block; means

ut each of said blocks for utilizing the same
- source of electrie power as 18 used for the pro-

pulsion of trains for the operation of said
differential relays; a signal; a signal-circuut
therefor controlled by the differential relay
of the associated block and also by the differ-
ential relay of a preceding block.

4, In an electric block-signaling system

for electrie railroads, a plurahty of protected
blocks each provided with a signal; a differ-
ential relay at each protected block; means
at each of said blocks for utilizing the same
source of eleetric power as 1s used for the pro-
ulsion of trains for the operation of said dif-
erential relays; a signal f}or each block; each
of said differential relays controlling the sig-
nal of the associated block and the signal of a
block in advance of the associated block.

5. In a block-signaling system; a plurality
of blocks gach comprising a ;portian‘of a con-
tinuous return-rail and an insulated rail-sec-
tion; a source of electric power; a differential
branched track-circuit, each branch includ-
ing the source of electric power and one rail
of the block; said branched circuit having a

distant signal 20. This overlap-eircuit and | normal operative effect when the block is not
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occupled by a train; a signal for each block; a | winding

signal-circuit operable to actuate the sional
when the branched circuit of the associated
block has 1ts normal operative effect and the
branched circuit of a preceding block has 1ts
inoperative effect.

6. In a block-signaling system; a source of
electric power; a track divided into blocks,
each block comprising a portion of a continu-
ous return-rail and an insulated rail-section;
a differential clectromuagnetic device for each
block comprising two opposing coils, one con-
nected between the source of electric power
and the return-rail and the other connected
between said source of power and the insu-
lated rail-section; . said differential device
having a normal operative eifect when the
assoclated block 1s clear and an inoperative
effect when the associated block 1s oceuFied
by a train; a home and a distant signa
each block; signaling-circuits controlled by
sald differential devices and operable to ac-

tuate said signals only when the differential

electromagnetic device of the associated
block has its normal gperative effect.
7. In an electric block-signaling system;

a plurality of blocks each comprising a por- |

tion of a continuous return-rail and an 1nsu-
lated rail-section; an electromagnetic de-
vice with opposing windings for each block,
one of said windings connected tg the.con-
tinuous return-rail and the other connected
to the insulated rail-section; a home and a
distant signal for each block; a home-signal
circuit controlled by the electromagnetic de-
vice of a preceding block; a distant-signal cir-
cuit controlled by the electromagnetic device

of a succeeding block and by said home

signal.
8. In a signaling system; a source of elec-

_tric power; a track comprising a continuous

50

535

Oo

G5

‘return-rail and a

sections forming
block; a magnetic device with opposing
windings for each block, one winding con-
nected between the source of electric power
and the continuous return-rail and the other
winding connected between said source of
electric power and an insulated rail-section
of the block, said windings having a normal
operative effect upon said device when the
bﬁ)ck is clear; a circuit-closer normally held
closed by said magnetic device when the
block is clear; a circuit-breaker normall
held open by said magnetic device; a signal-
circuit including said circuit-closer one block
and said circuit-breaker of a preceding block
whereby the signal is controlled jomntly by
said magnetic devices. ,

9. In a signaling system; a source of elec-
tric power; a track comprising a continuous
return-rail and a plurahty of insulated rail-
sections forming blocks; a home and a dis-
tant signal for each block; & magnetic device

with opposing windings for each block, one |

and a second signa

for

lurahity of insulated rail- |
locks; a signal for each

842, 366

connected between  the source of
electric power and the continuous return-
rail and the other winding connected be-
tween sald source of electric power and the
insulated rail-section of the block, said wind-
ing having a normal operative effect upon
sald device when the block 1s clear; a circuit-
closer normally held closed by said magnetic
device when the block is clear; a circuit-
breaker normally held open by said magnetic
device; a home-signal circuit including said
circuit-closer of one block and said circuit-
breaker of a preceding block whereby said
home signal and said circuit-breaker of a
preceding block whereby said home signal is
controlled jointly by said magnetic devices;
Kcircuit for said distant

the circuit-closer of a

signal and inecludin
controlled by said home

succeeding block an
signal.
10. A normal-danger electric block-signal-

70

75.

8o

ing system, in which a differential relay con-

trols the signal-circuits, and arranged for
utilizing the same source of power as for the

| gropulswn of trains to cause a signal to move

om ‘‘danger’’ to ‘‘safety’ on the approach
of a train to a ‘‘cleav’’ block. y
11. An electric block-signaling system, Th
which a differential relay cont: s tﬁve signal-
circuits, and arranged for utilizing the same
source of power as for the propulsion of
trains to operate home and distant signals
and a plurality of electromagnetic devices
controlling signal-circuits for said signals.
12. In a b%ock—-signaling system for rail-
ways, & block comprising a portion of a con-

tinuous return-rail and an imsulated rail-sec-.

tion; a source of electric energy; a differen-
tial electromagnetic device comprising two
opposing coils; a branched track-circuit
comprising two branches each connected to
the source of electric energy, one extending
to the return-rail through one of said oppos-
ing coils and the other extending to the 1nsu-
lated rail-section through the other of said
opposing coils, so that said differential device
has a normal operative effect when said
block is clear and an inoperative effect when
sald block is occupied by a train; a signal for
said block and a second signal for an extent
of track succeeding said block; means con-
trolled by track-rails succeeding said second
signal; and a signal-circuit for said first-men-
tioned signal controlled by said differential
device and by said means controlled "by
track-rails succeeding said second signal so
that said signal-circuit overlaps said second
signal. ' _
13. In a block-signaling system for rail-
ways, a block comprising a portion of a con-
tinuous return-rail and an insulated rail-sec-
tion; a source of electric energy; a differen-
tial. electromagnetic device comprising two
opposing coils; a branched track-circuit
comprising two branches each connected to

90
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the source of electric energy, one extending | and a signal-circuit for said first-mentioned

to the return-rail through one of said oppos- | signal controlled by said differential device
ing coils and the other extending to the insu- | and by said means controlled by track-rails rs
lated rail-section through the other of said succeeding said second signal so that said
opposing coils, so that said differential device | signal-circuit overlaps said second signal.

has a normal operative effect when said In testimony whereof I have signed my
block is clear and an inoperative effect. when | name to this specification in the presence of
sald block is occupied by a train; a signal for | two subscribing witnesses. -

said block and a secon si%}a,l for an extent | " ADONIRAM J. WILSON.

of track succeeding said block; means for | Witnesses: -

Tllabbieipoeiile

. controlling said second signal controlled b May V. MoPike,

~track-rails succeeding said second signal; | - LEoNARD Dav.
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