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- To all w?wm Lt MY CONCETT:

Be it known that I, ADONTRAM J. WILSON

a citizen of the Umied States, ¢11d a reeldent |
of Westtield, in the county of Union, State of

New’ Temev have mventea certain hew and

useful Impl ovements 1n Block - Signaling
Systems jor Railways, of which the foﬂomnfr

1S A qpeclﬁcetion

io-

This invention reiatee eenerally to block-

signaling. systems, but more particularly to

bloek—s:{gnmmrr systems for electric radwayz.

.. The invention seeks to pmwde a systeni .
which is reliable under all conditions, highly |

~ efficient in operation, and. which reduces the

k5

maintenance factor to a minimum.

A feature of the present invention 1s its

| eana,hlhty of emploving the same source of

“electric energy as that ecmploved for the. pro-

- pulsion of trem::

20

. case &

also for tne 91191‘0'128,1'1011 ot
1ts V&I“Ull signal and track eircuits, in which
{.,ontmunus return-1ail - e*ctendmff

_hlhrnughout all the blocks and the trol]ey—-

~wire or “‘third reil”’ aré jointly f.:=1:11]::>i.1)yer1 as.
power-mains for the algnal-(,ucmte t4S'W ell as -
cr the trains.

In carrying out the mve.atmu one oF more

‘track-controlled electromagnetic devices are

“emploved at each proiected B]ock and 1t is

- 30
35

40

thne svstem. 1s their denen ence

-m'eferred that one of these dewvices be differ-
entially wouna and be mntrul]ed jointly by |

the epposnte raits of the block. The system

contempiates the protection ot a nlumhty of |
- blocks bv means of a home and a distani sig-
nal near “the entrance to a block a; 1d bv va-
oS - mterdepeﬂdent and locsl signal-eir- |
The signals are shown s of the “ nor-
eculiar feature of | a
upon &Il '?Lp~ :
in-.

cuits.
mal danger’’ type, and a

proaching train before aiving a “saflety’
dication and then fmlv' in case of a “ olear”

“blnck ahead. : The control of the signal-cir-
' cuits from one block toanotner, togethar wich

the means employed toeflect ﬂus comml 18

| a feature of the lmfenhon )

 Another object is to-provide suitable lecall"

means which' will effect a eomlderab‘ie e('cm-

‘omy 1o lme-wnp hetween blocks.
A svstem is ilustrated in which hoth home
. "and’ distant signals aré properlv controlled
‘throngh the me;x dium of a smgle through-wire
_ hetween blocks. 1
. An embodiment of the invention is shown
‘in the following drawing, ‘forming part of

the specification, and in w}ueh the ﬁn'ure

| various_blocks, as shown.
turn-tail 1 extends th"eughout ali the blocks

234 5, &e.

o netlc device aesomateﬁ

of 2 west, and an east bound #rack, the SYS-

‘tem being Snown in its application to the
is divided inte

The trac
A continuons re-

east- bound track.

ct tne east-bound track. Tune various blocks

-are determined bv the insulated rail-sections.
1 bae each block £OmpPrises 8

portion of & continuous return-rail and an in-
sulated rail-section.

the feurth bv 5 1.
the weat-buund track are deewm,ted bv 7 6,
8 6, .6, andg 10 6.

the arrangement 1heu.lgz similar to that Ilnu::—
trated in connection with the east-bound
tr a(_,L )

by track resistances 11, 12, and 13, respec-

tively. The a,djecerlt end of the newhbor—- '~
1ing rail-secticn 1s also brideed across to the
__cuntmuoumetum-raﬂ1 ‘asshown , by a track- -
relay—14 for section 2, 15 for seetlon 3, and
‘1€ for section 4. | |

17 and 18, res e(‘twelv deewnate home

_and distant signals for the block 3 I,and 19

nd 20 designate: home and dlstam SIguals,

T eqpectwelv for the biock 1 1.

The west-bound track
-mlght beprovided with the system, if cesired,

The raii-sections 234578910, &e.,
are -insulated, as indicated, -6ne from an-
other and. from the continuous return-rails 1~ -
and 6. HoWwever, each insulated rail-section 8o
or the east,-betmd irack is shown as bridged

across at one end to the opposite return-rail

| "howa the &gnaung SVstem epphed to zm 5 5
| east-bound track. ~
Referring now more partleular]y tu the'; _
drawing, the igure illustrates a portion each.

6o

The first block will be

| deqwnated bv 2.1, the second ¢r next suc-
ceedmc' hloek bv .:’» 1, the third by 4 1, and
(Jorreepomlmg blocks for

70

75

90

All the signals, circuits, and app are,tus are-

shown in their normal pos:tlons and normal

‘conditions, and at least one complete circuit
of each varletv embodied in the eystem 18
illustrated and will be described. ' -

95

21, 22, and 23 each designates an electro-

maO'netm device, and particularly a differen-

tial magnetic device or relay associated, re-
| spectively, with the blocks 21,3 1, and 4 1. -
-..’llhese .devices are included, ae will be de-.

S(,rlbed in the track-¢ircuits. -

1C0O

24 and 25 each designates’ ‘an electmmag— .

with differential re-

tos

lay 22 while 26 and 27 each deswnates asimifar .
electremfzgnetm device aesoclated with dif-

ferentml relay 23. A similar installation is
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39

35

40
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1t 1s connected to

branching, first

Teturn-rail 1

effect.

‘device having

=
of cotirse

trated in detail to obviate unnecessary repeti-
tion. | ' |

28 13 a source of electric energy, preferably

that for supplying motive power to the trains.
the return-rails 1 and 6 by
wire 29 and tothe ‘“third rail’’ op trolley-wire
30 by wire 31. S
Iuach protected block has associated there-
with a normally energized track-cireuit com-
prising two branches, each extending through
one of the two oppositely-wound colls of the
differential relays 21,22, 'and 23, respectively.
The branched track-circuit for block 3.1 is
as follows: third rail 30, potential reducing
resistance 32, wire 33 to point 34, then
st through coil 35, wire 38,
electromagnetic device 23, wire 37, to return-
rail 1; second through opposing-coil 38, wire
39, electromagnetic device 24, wire 40, insu-
lated rail-section 3, thence through track re-

sistance 11 and track-relay 15 in parallel to

return-raill 1. A similar track-circuit for
block 4 1 may be traced sas Tollows: third
rail 30, resistance
then branchirg, first through. coil 44 wire 45,
electromagnetic device 27 , Wire 46, to return-
rail 1; second through opposing coil 47, wire
48, electromagnetic device 26, wire 49, insu-
lated rail-section 4, then through track re-
sistance 12 and track-relay 16 in parallel to
_ When - tracing all circuits,
third rail 30 and return-rail 1 are regarded. as
the -opposite terminals
tric energy,

track-circuits is normally energized, and each

of the coils of the’"electromagnetic devices in-

ctuded therein normally have a magnetizing

cluded therein the resistance of track resist-
ance 11 and track-relay 15, which is not in-
cluded in the branch through coil 35. There-
fore the normal current through this branch
1s less than that
magnetizing effect. of coil 35 therefore over-
balances that of the coil 38

. , O _ t. - However,
If 8 train bridges insulated rall-section 3 to
return-rail 1, track resistance 11 and track-

magnet 15 aré shunted out, and the current
“through coil 38 is made equal to that thmu%h
116

coll 35, the joint magnetizing effect of +

two coils. being destroved and the Jiff erential.
_ o an ‘1noperative - effect. The
branched track-circuit through differential
relay 23, as illustrated, has functions similar

to those described in connection with differ-
ential relay 22. Cbviously the branched
track-circuit through differentis] relay 21
must also be similar.” , -
98 1s a shunting-relay for block 3 1, and 99

_ provided in connection with differ- ;
ential relay 21, although this is not Hus-

31, wire 42 to point 43;

contact 79, armature 80, wire 81,

_ als of the source of elec-
since for all practical purposes
they are such. Each of these branched

The branch through coil 38 has in-

-through coil 35. The |

in normal condi-.
tion, and the combined colls of the differen- |
o t1al device have a normal joint magnetizing
- effect or normal operative effect.
signal

| mally open, as shown at 86. i-
ler clearing - circuit for home . signal 17 is .

842,285

1S 4 shu—nting—fe]a}f for block 4 1. These re-

lays are normally deinergized, and each oper-

ates a local circuit upon actuation from a pre-
ceding block, as will be described. '

"The first holding-circuit of the system and,
namely, that for home signal 17 may be
traced as follows: third rail a0, resistance 32,
wire ‘33, wire 50, armature 51,
wire 53, contact 54, armature 55, wire 586,
contact 57, armature. 58, wire 59, signal 17,
wire 61, cireuit-closer 102, through-wire 62,
wire 63, contact 64, armature 65, wires 66
and 67, to return-rail 1. This circuit is nor-
mally-open, as shown at 102 and 64. -

The signal-circuit for home signal 17 may
be traced as follows: third rail 30, resistance
32, wires 33 and 50, armature 51, contact 52,
wire 53, contact 54, armature 55, wire 56,
contact 57, armature 58, wire 59, signal 17 :
wires 61 and 68, contact 69, armature 70,
compensating resistance 71, wire 40, insulated
rail-section 3, track resistance 11, and track-
relay 15 in parallel to return-rail 1. "This
circuit is normally open, as shown at 69.
The next succeeding holding-circuit and,
namely, the circuit for home signal 19 may
be fraced as follows:

wire 75, contact 76, armature 77, wire 78,
| signal 19,
wire 82, circuit-closer 93, through-wire 83,
wire 94, contact 95, armature 96, wires 97
and 37, to return-rail 1. This circuit is Nor-

93 and 95. The

mally open, as shown st
next succeeding signal-circuit and, namely,

‘that for the home signal 19 may be traced as

follows:-third rail 30, resistance 41, wires 42

and :72, armature 73, contact 74, wire 75,

contact 76, armature 77, wire 78, contact, 7 9,

armature 80, wire 81, signal 19, wires 82 and
&9, contact 90, armature 91, compensating
resistance 92, wire 49, insulated rall-section
4, track resistance 12, and track-relay 16 in
parallel to return-rail 1. This circuit 13 nor-

mally open, as shown at 90. |

The first clearing-circuit conﬂbletéil yshown
in ‘the ‘drawing and for. home signal 19 of
‘block 4 1 may be traced as follows: third rail

30, resistance 41, wires 42 and 72, armiature

73, contact 74, wire 75, contact 76, armature
77, wire 78, contact 79, srmature 80, wire 81
2, -shunting-relay 99,
through-wire 83, armature 84,' contact &5,

19, wire. 82,
circuit-closer 86, wire 87, distant signal 18,
wire 88 to return-rail 1. Ircuit 1s nor
85 and 86. . A simi-

shown complete; s¢ far as block 3 1 is con-

cerned, and may be traced as follows: third

rail 30, resistance 32, wires 33 and 50, arraa-.

ture 51, contact 52, wire 53, contact, 54, ar-
Imature 55, wire 56, contact 57, armature 58. |

wire 59, home signal 17, wire 61, shunting-
relay 98, through-wire 62 to. mechanism in

the preceding block similar to that degeribed

contact 52,

~ This eircuit is nor- .

70

30

go

. third rail 30, resistance
41, wire 42, wire 72, armature 73, contact 74,

100

105

110

115

120

125

130



842,285

in connection with through-wire 83. A por-

tion of a third similar clearing-circuit enters

block 4 1 on through-wire 100, as shown, and
a portion of a fourth elearing-circuit is desig-

nated by wire 101, - -

The - signal-circuit for distant signal 18

may be traced as follows: third rail 30, re-

-sistance 41, wires 42 and 72, armature 73,

10

20

contact 74, wire 13, contact 76, armature 77,

wire 78, contact 79, armature 80, wire &1,
“home signal 19, wire 82, circuit-closer 93,
through-wire 83, armature 84, contact 85,

circuit-closer 86, wire 87, distant signal 18,
wire 88 to return-rail 1.

L ¥

A }iaortion of the signal-circuit for distant
s1gna

20 may be traced as follows: from

block 5 1, over through-wire 100, armature
103, contact 104, circuit-closer 105, wire 106,

" distant signal 20, wire 107 to return-rail 1.

30

35

4.0

This circuit is similar to the signal-circuit for
distant signal 18, previously described and
shown complete 1n the drawings. .;

Circuit-closers 86 and 102 are -normally

open, as shown, when the hoeme signal 17 1s
at ‘“danger.” They are both mechanically
operated by home signal 17 and are closed
when said signal goes to ‘‘safety.”  Simi-

larly circuit~closers 105 and 93 are normally"

open, as shown, when home signal 19 is at
‘“danger.”” 'They are mechanically operated

by said signal 19 and are both.closed when

signal 19 goes to *‘safety.” .

Although various signal-circuits are illus-
trated asleading to the signal-blades, it is to
be understood that this is merely a diagram-
matic indication and that the circuits do not
necessarily lead directly through the motor
for operating a signal, but may include any

- signal device, such as a clutch-magnet, re-

45 .

leasing-magnet, or many other similar de-
vices, all well known in the art. o
. The operation of the system in response to

a train advancing in-an easterly direction
along the east-bound track i1s as follows:

Home signal 17 has been cleared by the ad-

vancing train in a manner similar to the sub--
sequent clearing of home signal 19, which |
~will presently be described. Signal 17 now

~at “safety’’ has closed ciréuit-closers 86 and

80

. 65

102. As the train advances into block 2 1,
the differential relay 21 loses its normal oper-
ative effect 1n the same manner in which dif-
ferential relay-22 loses its normal operative
effect, as will presently be described. Cir-
cult-controlling armature or circuit-breaker

65 will be released, closing holdiag-ciréuit
for home signal 17 at 64 to hold said signal at
‘“safety.” The train also shunts out the
- track-relay 14 1n a manner similar to the sub-
‘sequent shunting out of track-relay 15, pres-
ently to be described. Armature 84 is re-
leased to make contact with 85 and close the
clearing-circuit for home signal 19 of the sec-

Thas circuit is nor-
mally open, as shown at circuit-closer 93,
-contact 85, and eircuit-closer 86. |

8

ond block succeeding block 2 1. Current

now traverses shunting-relay 99, which is
provided with a comparatively large winding

and possesses a considerable resistance, so as

1 to require a comparatively small actuating-

70

current. Thisrelay is now energized and at-"-
tracts 1ts controlling-armature 91, closing
the signal-circuit for home signal 19, previ- .
ously traced at 90. The closingorthis arma-

ture 91 provides a short return for the circuit

of home signal 19 to return-rail 1 and in-
creases_the current for this signal sufficiently

to throw home signal 19 to “safety.” Signal

75

19 on going to “safety’’ closes circuit-closers

105 and 93. 'The closing of circuit-closer 93
shunts out shunting-relay 99, thereby deén-
-ergizing the same and sending back a strong

current over through-wire 83 to distant sig-

nal 18, which then goes to “safety’’ in ad-

vance of the train. As the train advances

insulated rail-section 3 across to return-rail 1.

8o

g
into block 3 1-its wheels and axles bridge - >

Track resistance 11 and track-relay 15 are

| thereforeshunted out. Both branchesof the

‘branched track-circuit for block 3 1 are now go

caused to have each the same resistance and ~

the current through them is equalized. The
two opposing coils 35 and 38 of differential

relay 22 being equal and opposite now lose- .

their joint magnetizing or operative effect
and release both the controlling-armatures
55 and 96.

_ These armatures may be termed
respectively, a “circuit-closer’’ and a “eir-

| curt-breaker.”” 55 opens the holding-circuit
{or home signal 17 at 54.

Signal 17 there-

95

100

upon goes to “ danger,” opening circuit-closer =~
86, which opens the previously-closed circuit

for distant signal 18 and causes said distant
signal 18 to go to “danger.”. Both signals

17 and 18 are now at “danger’’ as the train

enters block 3 1 and will protect the rear of

IOS

the train.  The released armature 96 makes
|.contact with 95 to' close the holding-circuit
for home signal 19, so that before the signal-
circuit for home signal 19, extending over

1IO -
through-wire 83 through circuit-closer 86, is

broken at 86 this holding-circuit will be
closed, so that the home signal will still be -

21 and track-relay 14 regain their normal

held at “safety’” in advance of the train. As
_the train leaves block 2 1 differential relay 115

“condition, and the circuit over through-wire

83 1s opened at a second point 85. The -

shunting out of track-relay 15, previously re-

| ferred to, deénergizes the same to release the
‘armature 103, making contact with 104 and . -
closing a clearing-circuit for the succeeding
home signal and afterward clearing distant
~signal 20 in the same manner that distant
signal 18 was cleared. As the train enters
block 4 1 it bridges insulated: rail-section 4

I120

-

1-25

to return-rail 1 to destroy the normal opera-. .
tive eflect of differential relay 23 in the same

“way.as was described in connection with dif-

i ferential relay 22. The signal-circuit for 130
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home signal 19 is thereupon b‘token at 76

upon the retraction of armature 77, and .
home signal 19 goes to “danger,” as did |

home signal 17. As the train leaves block
3 1 differential relay 22 regains its normal
operative effect and attractsits armatures 55

‘and 96 and track-relay 15 is energized to at-

tract 1ts armature 103, so that all the appa-
ratus associated with block 3 1 is in normal
condition ready for a second actuation. -

A complete operation both for clearin

and gomng to “danger’’ of home signal 19 an

I5.

20

20

- rent can.be sent back over through-wire 83
to clear distant signal 18. Thus signal 17 is

ture 77.

it 1s to _be understood that this operation
may indefinitely be repeated for other simi-
lar signals. The description has been for
clear blocks ahead of the:advancing train.

If the block 4 1is occupied by a train as an

east-bound train advances into block 2 1, dis-
tant signal 18 cannot be ‘cleared. Home

~signal 17 has been cleared as described above.

Circuit-closer 86 has been closed, and arma-

ture 84 1s In contact with 85; but the clear:

ing-circuit for home signal 19 is open at 76,

since the train in block 4 1 has destroyed the

normal operative effect of differential relay
23,'s0 that this relay has released its arma-
Home sign
remain at ‘“danger,”’ since.the shunting-re-
lay 99 cannot be actuated, and also no cur-

at “‘safety’” and distant signal 18 is at “ dan-

- ger,”’ the two signals giving a combined. in-

35

40

dication of “caution.”. As the train ad-
vances into block 3 1 home signal 17 is
thrown to “danger” to protect its rear, the
same as previously described. This train
can advance no farther, since the train ahead
in block 4 1 is holding home signal 19 at “dan-

‘ger”” and also distant signal 20 at ““danger,”

- since the eircuit for distant signal 20 is held

45

A tram held in block 3 1 by the danger

open-at 105. In a simmilar manner if the

block 3 1is occupied by a train an advancing

train will fail to clear home signal 17, since

the train in block 3 1 has-destroyed the nor-.
mal operative effect of differential relay 22;.

breaking the clearing—circuit for .home sig-

~ mndication of signals 19 and 20 due to a train

55

occupying block 4 1 will be

on into the next block as soon as tne train in
that block departs. The operation in that
mstance is .as' follows: The .train leaving

block 41 restores the normal operative effect

_of differential relay 23, attracting armature

60

77 against contact 76, . The train wailting in

‘blbck':%_- 1 hasreleased ﬁrmature 96, which has
previously ‘been described as completing the
- holding-circuit. In-this instance the hold-

ing-circuit acts as-a clearing-circuit for home
signal 19, singe: there is no train back ‘in

block 21 to deénergize track-relay 14 and

allowed to pass

|

gnal 19 miust, therefore,

|

3 1' may advance into block4 1. = |
" Kach branch of the branched track-circuits
| described may be provided, as shown, with
distant signal 18 has now been described, and |

- It should be noted that

| 842,285

: g-relay

.drop,.'&rma,tﬁre 84.- The shuntin 1y
is energized to attract its armature 91 and

09 65

clear home signal 19, as previously described, .

Circuit-closer 105 is closed, track-relay 15 is
deénergized, so that armature 103 is in-con-
o

tact with 104, with the result that distant

signal 20 is ready to be thrown to “safety’” -

as soon as the blocking-train ahead has left -

block 5 1. In any event the train

L

1n block

an electromagnetic device, such as 24, 25, 26,

27, and 108. - Each of these devices is nor-
| mally energized and holds attracted an arma-
‘ture included in‘the si

gnal-circuits. -~ All the

75

8o

armatures associated with all of the electro- .

magnetic: devices are arranged to be re-

tracted upon the deénergization of their
assoclated - electromagnetic = devices. - The
purpose-of the additional devices 24, 25, 26,
27, and 108 is to break the signal-circuits at
a block if a branch of the track-circuit ex-

tending through one of these devices should:
als
> . : 20 -tat any go
‘bréak in . the various signal-circuits: will.
cause a danger indication of rt*he signal or

accidentally become broken. The sign
&ll h&’?ﬁ-'&' “bi&_s to d&nger,”'-go- .that a1

signals affected; : |

Krom the above description it is obvious

that- home signal 19 is controlled by all the

 electromagnetic devices of the associated

block-—namely, 23, 26, 27, and 99-—also by

of the preceding block and also by the elec-

tromagnetic device or track-relay 14 of a sec-

05

‘the electromagnetic devices 22, 24, and 25 .

100

ond précediﬂi block. The distant signal 18
Y

1s controlled.

ﬂle electrdm&gneti_c 'devjces B
23, 26, 27, and 99 and by the home signal -

19 through:the medium of circuit-closer 93

of the succeeding block, also by the electro-

magnetic devices 22, 24, and 25 and by the

home signal 17 through the medium of cir-

105

cutt-closer 86 of .the . associated block and

signals .are similarly controlled. .Further-

also by the electromagnetic device or track-
relay 14 of the preceding block. The other

1TO

more, the control of distant signal 18 ex-. . ..

| tends to a portion of the track in advance of
distant signal 20; and therefore overlapsssig- .- .
the provision of

nal 20 in its control.” - -

the re]ays 08 and 99 makes 1% pOSSible for a - I_

{ single through-wire between blocks to clear

the signal of one block and also of a_preced-

ing block, while each of these signals is sub-
Ject to.a control dependent upon the condi~ .

tion of the associated block.

¥20

‘What has been shown and 'descfibe_d‘ is'c.bh—j

sidered to be illustrative of a preferred em-

| bodiment of the invention, although various

changes in details are well within the scope
thereof. = -

.. The pa,rticular-novel features of the iﬁven- |

25



‘branches;
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tion will be pointed out in: the following l
claims, which are desired to be secured by

Letters Patent: ~ .~ 7
~.°1. In a block-signaling system, the combi- |

nation: of a circuit having two multiple
a magnetic device with two oppos-

ing windings, one. associated with each

-branch; each branch including the rails of a

. separate track side; said branches having a
normal.operative effect upon said magnetic.
- device which is
- said rails; a

10

changed by train bridging

- ger; and local means operable by‘ an ap-

15

proaching car in a
to throw said si _
‘branches have their normal operative effect.

2. In a block-signaling system for rail-

second preceding block

- ways, the combination with"the block of a
- circutt having two multiple branches: a mag-

20

.

30

[
L

40

- home-signal circuit being controlled by the

45

clated with a preceding block and _
by a car in that block to control saic signal

~ nal.

netic device with two opposing windings, one "
- winding in each branch; each branch includ-

ing the rails of a separate track side; said
branches having a normal operative effect

L

upon said magnetic device; a train in the
block being capable of changing said nor-
mal operative effect of said branches ; & signal
assoclated with said block; and means agso-

?erable

when said branches have their normal oper-
ative effect, and a track-relay in a second
preceding block also for controlling the sig-
3. In an electric block-signaling system: a
plurality of blocks; a train-controlled elec-
tromagnetic device for
holding a circuit-closer
breaker open; a home and a distant signal
tor each block: a track-relay for each block;
8 home-signal circuit;
cutt; & shunting-relay for said circuits: said

electromagnetic device of the block asso-
ciated with the home signal, and-bv that of

the preceding block and also by the track-

- .. relay of the second preceding block; said dis-

55

60

b
bf:)ck ; sald- distant-signal

tant-signal circuit being controlled by the
-electromagnetic device and by the
relay of the succeeding block -and by the

shunting-
home 'signal of the associated block. =~

4. In an electric. block-signaling system; a
plurality of blocks; a train-controlled elec-
tromagnetic device for each block; a home
and a distant signal for each block; a‘ track-

relay for each block; a home-signal circuit; a
- distant-signal circuit; a shuntiqgfrela,{ for
be

said circuits; said home-signal circuit ‘being
controlled by the electromagnetic device of
the block associated with the home signal,

and by that of the preceding block and also
second preceding

the track-relay of the
sal \: circuit being-con-
trolled by the electromagnetic device and b
‘the shunting-relay of ‘the -succeeding :'bloci

each block normally
closed and a circuit-

a distant-signal cir-

| block. "~ S .

5. In an electric block-signaling system: a
‘plurality of blocks: _
tromagnetic device for each block ; 8 home

signal normally indicating dan-.|

signal to safety when- said |

distant-signal ¢ircuit;
sald circuits; said home-signal circuit being |

b

|

l

| trolled. device for the

| said circuits

'a;id by _t’h'e' home Si'gnél and by the electro-
magnetic device both of the assoclated

a train-controlled elec-

and a distant.signal for each block: & track-

relay for each block: a home-signal circuit: a
a shunting-relay for

controlled by the electromagnetic device of
the block associated with the hoine signal

8.

65

75

and by that of the preceding block and also -

" the track-relay of the
block; said distant-signal
-ti'lol-led by the electromagnetic device and by
the
and by the

shunting-relay. of the succeeding block
home signal of the associated

second preceding
cireult heing con- =
do

block; a portion of the distant-signal circuit

of one block operating as. clearing-citcuit

for the home signal circuit of the succeeding
shunting-

block througii the medium of the
relay of said succeeding block so as
sitate the use of
tween blocks.

6. In an electric blocl&sig‘naling system: g,

t0 neces-

plurality of blocks; a train-controlled elec+

tromagnetic device for each block; a-home

only one through-wire be-

90

and a distant signal for each block: a track-

relay for each block; a home-signal circuit; a
distant-signal circuit: shunting-relay for
; sald home-signal circuit being

95

controlled by the electromagnetic device of .

that of the preceding block and also by the
track-relay of the second preceding block;
said distant-signal circuit being controlled by

“the electromagnetic device and by-the shunt-
ing-relay

both of the block in advance, and
by the home signal and by the

netic device of the associated block; a por-
tion of the distant-signal circuit of one block.

operating as a clearing-circuit for the home-
signal eircuit

‘the block associated with the home signal, by

100

electromag-
105

of the succeeding block through -

the medium of the shunting-relay of said sue-

ceeding block so as to necessitate the use of
only one through-wire between blocks. .

Y10

7. In a block-signaling system, a plurality

of blocks;

a track-controlled device for said succeedin

block; an actuating device preceding said
distant signal; a shunting-relay for said suc-

-ceeding block; a clearing-circuit for said
| | g-relay;a °
‘signal-circuit for said distant signal: both of.
‘8ald circuits employing _
wire between said block and sald succeeding

home signal, including

’ L

sald. shuntin

block; both of said circuits being controlled

but a single through- - .

Ks; a distant signal for one block; a
‘home signal for & distant or succeeding black;

_1'15 o

120

by said actuating device and said track-con- .

trolled by said shunting-relay. = .

. _ said succeeding block;
and a signal-cireuit for said home signal con-

(25
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[ e,

15

Cri

35

40

- .

of blocks, each comprising a portion of a con-
tinuous return-rail and an msulated rail-sec-
tion; a source of electric energy; a differential
relay with each of its two opposing windings
connected between said source of energy and

a separate rail of the block so that said wind- |
ings have a combined inductive effect when
the block 1s clear and no combined inductive
~effect when the block is occupied by a train;

a track-relay and a shunting-relay for each
block; a single through-wire-controlling cir-
cult for the home signal of one block and for
the distant signal of the preceding block; said

controlling-circuit- being controlled by said.

relays. | |
9. In a block-signaling system; three

‘blocks, each block comprising a portion of a

continuous return-rail and an insulated rail-
section; a. source of electric energy; a
branched track-circuit, each branch connect-
ing an opposite rail of each of said blocks
with the source of electric energy; one coil of
a differential relay included in each of said
branches; a track-relay at the first block; a
shunting-relay at the third block; a home
and a distant signal at the second block;-a
home signal at the third block; a circuit for the
home signal of the second” block and. con-
trolled by the differential relay of the first
block and by the differential relay of the sec-
ond block including the shunting-relay of the
third block and controlled by the track-relay
at the first block. -

10. In a block-signaling system; three
blocks, each block comprising a portion of a
continuous return-rail .and an insulated rail-
section; & source of electric energy; a
branched track-circuit, each branch connect-

-ing an opposite rail of one of said blocks with
the source of electric energy; a separate coil -

of a differential relay included in each of said
branches; a track-relay at the first block; a

- shunting-relay at the third block; a home and

45
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- cmit for the home signal at the third block
and then, after said home signal is thrown, |
through a circuit for the distant signal of the

60

th

a distant signal at the second block; a home

home signal of the second block and con-
trolled by the differential relay of the first
block and by the differential relay of the sec-

ond block; a clearing-circuit for the home

signal of the third block and the distant sig-
nal of the block, the second block includin
the shunting-relay of the third and controlleg

by the track-relay at the first block; a local |

circult for the home signal at the third block:

sald shunting-relay operating to increase the

current strength first through said local cir-

second block.

11. In a block-signaling system; a plural-

ity of blocks; a signal at each of two separate

blocks; a shunting-relay associated with one

~of said signals; a clearing-circuit for both of

said signals including .said shunting-relay

\

of .a qai

: ) track - circuit normally
signal at the third block; a circuit for the |

842,28b

-and a source oi electric energy; means for

closing said circuit; said shunting-relay op-
erating to increase the current strength first
for one signal and then, after said signal has
been thrown, for the other signal.

12. In a block-signaling system, a block
comprising a portion of a continuousreturn-

rail and an insulated rail-section; & branched

/0

track-circuit, each branch included a sepa-

rate track side of said block; a separate coil

said branches; a signal for said block; a local

circuit for said signal controlled by said dif-

ferential relay; a clearing-circuit controlied
by a track device preceding said block and in
parallel with a portion of said local signal-
circuit; and a shunting-relay for said local
circuit and included in sﬁid_clearin%-circuit

to Increase the current in said local circuit

when said clearing-circuit is energized.
- 13. In a block-signaling system, a block

~comprising a portion of a continuousreturn-

rail and an insulated rail-section: a track re-

75
erential relay including in each of

80

sistance connected ‘between said insulated

rail-section and saild return-rail; a branched
track - circuit normally enérgized; *
branch including a separate track side of

said block; a separate coil of a differential.

relay included in each of said branches; a
signal for said block; a local circuit for said
signal controlled by said differential relay; a
clearing-circuit controlled by a track device

preceding said block and in parallel with a

portion of said local signal-circuit; and a

shunting-relay for said local circuit and in-

each

gL

95

100

cluded 1n said clearing-circuit to increase the
current 1n said local circuit when said clear-

1ng-circuilt is energized. |

14. Ir a block-signaling system, a block _

comprising‘a portion of a continuous return-
rail and an insulated rail-section; a track re-

105

sistance connected between said insulated -
rail-section and said return-rail; a branched

, energized,
branch including a separate track side of

said block; a separate coil of a differential
relay and a separate relay.included in each

each

I10

of said branches; a signal for said block; a

local cireuit for said signal controlled by said
differential relay and each of said separate
relays; a clearing-circuit controlled by a

| track device preceding said block and in
parallel with a portion of said local si%na,l— |

circuit; and -4 shunting-relay for said

to 1ncrease the current in said local circuit

‘when said clearing-circuit is energized.
15. In a block-signaling system, a plural- .

ity of blocks, each comprising & portion of a

| continuous return-rail and an insulated rail-

section; a branched - -track-circuit, - each
branch including & separate track side of a

| local-
circuit’ and included in said clearing-circuit

.........................................

block; a separate coil of & differential relay -
included in each ofsaid branches; a signal -

| for a block; a circuit. for -said signal con-‘130
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trolled by the differential relay of the asso-} trolled by the differential relay of the asso-
~ ciated block; a signal for a preceding block;’| ciated block and by a portion of the preced-
" a circuit for said latter signal controlled by | ing track; a signal for a preceding block; a
‘the differentiel relay of said preceding block | circuit for said latter signal controﬁe‘d by the
‘and by & portion of the track succeeding said ; differential relay of said preceding block, by 20
first-mentioned signal so as to overlap the | a portion of the preceding track, and by a
“same. - . . .| portion of the track succeeding said first-
“16. In a block-signaling system, a plural- | mentioned signal so as to overlap the same.
ity of blocks, each comprising a portion of & | . In testimony whereof I have signed my
1o continuous return-rail and an insulated rail- | name to this specification in the presence of 25

n

~ section; “a branched track-eircuit, each | two subscribing witnesses. -}
branch including a separate track side of a {.. ~~ ADONIRAM J. WILSON.

-~ block;.a separate coil of a differential relay | Witnesses: o T
included in each of said branches; a signal| = May V. McPixg, -

‘15 for ‘a block; a circuit for said signal con-| - LEonarD Day.
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