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To all wehonn it ey concermn:
Be 1t known that I, AvoNiran J. Wirson,
8 citizen of the United States, and a resident
of Westlield, in the county of Union , State of
5 New Jersey, have invented certain new and
uscful Improvements in Electric Block and
Block -Section Signaling Systems, of which
the following is a specification.
LThis invention relates generally to block-
to slghaling systems, but more particularly to
block-sigrnaling svstems for electric rallways.
The mvention seeks to provide a system

which 1s reliable under all conditions, highly |

~elhicient m operation, and which reduces the
15 maintenance factor to a minimum.

A feature of the present invention is its

capability of employing the same source of

electric energy as that employed for the pro-

pulsion of trains, also for the energization of
20 1ts various signal and track circuits, in which
case a4 continuous  return-rail extending
throughout all the blocks and the trolley-
wire or “third rail”” are jointly employed as

power-mains for the signal-circuits as well

25 as for the trains, |
In carrying out the invention one or more

track-controlled electromagnetic devices are

employed for each protected block, and it is

— preferred that one of these devices be differ-
30 entially wound and be controlled jointlf by
the opposite rails of the associated block.

The system contemplates the protection of a -

plurality of blocks by means of home and

- distant signals and by various interdepend-
35 ent and local signal-circuits. ' -

A further object 1s to provide efficient and

reliable means for relaying from one block-

~section to another when it is desired to pro-

tect a long block and this block is divided

40 1nto subsections.

An embodiment of the invention is shown

in the single drawing forming part of this

spectfication, and in which two blocks are 1

illustrated with their associated signals, cir-
45 cuits, and controlling devices.

Referring now more particularly to the
drawimg, 1 designates a continuous return-
rail, a portion of which is included in each
block, and 2, 3, 4, and 5, respectively, the

so insttlated rail-seetions of an east-bound
track. For the purposes of this invention
ralls 1, 3, and 4 are regarded as, constituting

the first block and rails 1 and 5 the second

block, the first block Obviousl'}'f‘bginghﬂldi;

¥

| vided Into two sections 3 1 and 4 1. The
east-bound track alone is shown as provided
with applicant’s system, while numerals
6, 7, 8, and 9 merely designate a west-hound
track, which way, if desired, be provided
with the system. -

Numerals 10, 11, and 12 designate track

231,341, and 45 1. - |
Numerals 13 and 14 respectively desig-
nate the home and the distant signal for the
first block, and numerals 15 and 16 respec-
tively designate the home and the distant
| signal for the second block. Sienals 13 and
14 are shown associated with section 3 1 of
the first block. Eaeh track-section is pro-
- vided with o differential electromagnetic
device 17, 18, and 19, respectively, each hav-
ing two equal coils or windings oppositely
wound, while 20 and 21 are supplementary
electromagnetic devicesfor track-section 3 1,
and 22 23 supplementary devices for track-
section 4 1, and 24 25 supplementary devices
for section or block 5 1. -
26 designates a source of electrie energy
which is connected to the return-rails 1 and 6

by wire 27 and by wire 28 is connected to the

ergy 26 is preferably the same as that em-
ployed for the propulsion of electric trains,
| and in that case 29 would designate the third
rail or trolley-wire. Each of the electro-
magnetic devices 17 to 25, inclusive, is pro-
vided with a separate armature which is nor-
mally held attracted by the associated elec-
- tromagnetic device, but is retracted, as indi-
| cated, upon the deénergization of said device.
In tracing circuitsthe third rail 29 and return-
rail 1 will be regarded, respectively, as the
starting and ending points, since for all prac-
| tical purposes they are the same as the
source of electric energy 26. Each set of
electromagnetic devices comprisesa branched
- circuit between the third rail 29 and the op-

osite rails of the associatedtrack-section.
}I)‘his circutt for the first set of electromagnetic

29, potential-reducing resistance 30, wire 31
to pomt 32, then branching, one branch
through coil 33, wire 34, relay 21, wire 35 to
| return-rail 1; the other branch from point 32
through coil 36, wire 37, relay 20, wire 38,
mnsulated rail - section 3, thence through
| track-resistances 10 and 11 in parallel to re-

resistances respectively bridging the Tails

- devices may be traced as follows: third rail

Ge

7€

So

through-wire 29. This source of electrie en- |
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turn-rail 1. A similar circuit 39 40 41, 42

23 44, 45 46 22 47, insulated rail-section 4
resistances 11 and 12 1s rovided for the sec- | the circut-c

842,367

43 1 45 42, and 54 51 has normally a joint mag-
netizing or oiyemtive effect and holds each of
osing armatures 62, 97, and 74,

Y

ond set of devices. The similar branched respectively, attracted; as shown, If; how-

cireuit for the third section 1s as follows:

48 | ever, & tram’is In a track-section, its wheels

49 50, 51 52 25 53, 54 55 24 56, insulated rail- | and axles bridge the opposite rails and shunt
section 5, resistance 12, and a similar resist- | out the associated track resistances. This
ance at the other end of the block, but not | equalizes the current strength through, the op-

shown. | o
The circuit for home signal 13, may

posing equal coils of the associated differen-
be | tial electromagnetic device, such as 17. The

traced as follows: third rail 29, resistance 30, | joint magnetizing effect of the coils 1s there-
wires 31 and 57, armature 53, contact 59, fore destroyed and the armature released,
wire 60, contact 61, armature 62, wire 63, breaking a signal-circuit 1n the case of the

contact 64, armature 65, wire 66, home signal Jifferential devices 17 and 19 and closing &

13, wire 67, wire 68 to return-rail 1. .
The circuit for home signal 15 may

relay-circuit in the case of differential device

be | 18. ~ The relays 20, 21,22, 23, 24, and 25 are

traced as follows: third rail 29, resistance 48 | each connected in a separate branch of the
wires 49 and 69; armature 70, contact’71, | branched sircuits described and are ener-

wire 72, contact 73, armature 74, wire 79, rized unless one o the said branches is aecl-

contact ‘76, armature 77, wire 78, home dentally broken. Then the corresponding

sirnal 15, wires 79 and 80 to return-rail 1.
The circuit for distant signal 14 may

electromagnetic devige 18 deénergized to re-
be | lease its armature and in the case of the elec-

traced as tollows: third rail 29, resistance 438, tromagnetic devices 20, 21, 24, and 25 breaks
wires 49 and 69, armature 70; contact 71, { a signal-circuit, while 1n the case of electro-

wire 72, contact 73, armature 74, wire 75, ‘magnetic devices 22 and 23 the released ar-

contact 76, armature 77, wire 78, wire 81, mature closesa relay-circuit. These circuits
circuit-closer 82, through-wire 83, circuit~ | haye all been fraced above. L

closer 84, wire -89, distant signal 14, wire
to return-rail 1. | K
The circuit for distant signal 16 may

68 | The operation of the system as affected .bti,r

*

be | vanhcing train enters section 3 1, rail 3 18

(raced as follows: through-wire 86, circuit- | bridge by the wheels across to rail 1, as pre-

cluser 87, wire 88, distant signal 16, wire

‘o rotuen-rail 1. Thiscircuit to be completed
<hould be connected with a circuit-closer simi-
lar to circuit-closer 89 or to circuit-closer 82,

80 | viously described, and the track resistances
10 and 11 are shunted out. This .destroys
“the normal operative offect of the differen-
tial device 17, which relegses its armature 62,

above .lescribed. It 1s not iHustrated com- | opening the cireuit through home signal at

lete. as it is merely a re etition of "a simi
plete, ¥ P

» -

lar | 61° 62.. This signal, which has previously

cireuit for distant signal 14, already traced. | been held at *‘ safet " by the closed signal-cir-

The relay-circuit bridging rails 3 and 1 and “cuit, now goes to «‘danger”’ by gravity. The

sociated with block-~section 4 -1 may
traced as follows: insulated rail-section

controlled by the olectromagnetic devices as- movement of signal 13 to ““danger’’ opens

be | circuit-closers-84 and 89. The opening 0_1:

3. | circuit-closer 84 breaks the normally closea

wire 90, then branching through three par- ecircuit through. distant signal 14, which 18
allel paths——first, wire 91, armature 92, con- normally held by its .circuit &t safety.”
tact 93, wires 94 and 44 to roturn-rail 1; sec- { Distant signal 14 then goes 1o ‘““ dJanger.”’
ond, wire 95, contact 96, armature 97, wires | Thus as the train proceeds into block-section
08 and 44 to rail 1, and, third, wire 99, con- 3 1 both the home and the distant signal are

tact 100, armature 101, wire 44 to rail 1.
All circuits and apparatus are shown

their normal condition and, as shown, all s1g- gresses 1nto blqck-section 4 1 track resist-

at ‘‘danger’”’ behind the train to-block the
‘1 | advance of a second tram. . As the train pro-

o
L]

nal-circuits are normally closed, all electro-; ances 11 and 12 are shunted out by the

-

magnetic devices are operatively energized, | wheels, as previously d;ascriﬁed,' destm{ing
and all signals are normally held at “‘safety.” | the normal operative effect of differential.de-
The operation of the branched circuits vice 18, which releases its armature 97 10
through the differential olectromagnetic de- | make contact with 96 and close the relay-
vices is controlled by-a tralin in the associated | cireuit 95, 96, 97, 98, and 4410 bridge rail 3
t rnck-section as follows: The current strength | across to rail 1.. It is thus evident that as

‘1 the branches through coils 36, 45, and

54 | the traln entirely leaves block-section 3 1 the

o

is normally Tess than that.thmugh coils 33, condition of diferential device 17 Temalns

42, and 52 on account of the resistances 10, | unchanged, since the rela}f—c{rcuit deﬂcribed.
11, and 12, neluded solely in the first-named | serves {6 shunt out track resistances 10 and
branches. The magnetizing offect of eoils’} 11, the same as previously did the wheels and
36, 45, and 54 Is therefore overbalanced by xles of the train. This relaying function 18

that of the opposing colls. 33, 42, and 52, re- useful in connection with long blocks, which

spectively, so that each pair of coils 36

brlA 4 e

|1-!:!!|

33 | may thereby be divided up into subsections,

7 .0
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90

an advancing.train is as follows: If an ad-
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s lastrated, and operate mueh more effect- ihe effect described on leaving the second

ively than i a long streteh of rails v relied  block 51, |

apon Tor track-civentis, - which case diffic - Although there has been illustrated what

culty sometimes arises fron leakave across | s considered 1o he a preferred embodiment

from one rail to another. s the wram pro- | of <his inveniion, it is to be undersiood that 7o

cresses o track-seetion 5 irnck resisi- | various changes are contemplated.  Al-

Chee 12 s <hunted out and alse’asueceeding though it is preferable to employ the addi-
track rosistance, il one <hould be provided, | tivnal magneie devices 20, 21, 22, 23, 24,
< that the nornt operative elfecuof daffer- 2wl 25 illustraied, ene in each branch of a

vo entint device 110 s destroyed.  Armature 74 | track-circuii, these devices are noi essential 75

T pelensed. brewking the cireuit through | for the operation of the differential devices
home sienal 15 a0 73 T4 Home signal 15 | 17, 18, and 19. For some purposes also it
then coes (o danger. thesimo aspreviously { may be preferable to omiu the track- resist-
did home sienal 13, The movement of home | ances 10, 11, and 12, in"which case only the |

yg osienal 15 (o “daneer” opens cirenit-closers | coils of vhe differenuial devices 17, 18, and 3o
Q7 and 82 {o break cirenit through distant | 19, which coils are connected to-the contin-
sienal 16 and distant siernal 14, respecitvely. ueus reourin-rail 1, will normelly be ener-
Distant signal 16 then goex to “danger’” sized o @ive (he differential devices their
from its normal safety posivion, the same as wormal operative effect, which will be de-

20 did distant signal 14, as previously described. | stroved the same as if track resistances were 35
Distant signal 14 is at *‘danger”” any way, its | employed when the (rain bridges ithe appo-
circuit being broken at &4, 8o this second | sice rails 1o which the two coils of a differen-
hreak in its circuit causes no change in the ial device are connected.  If-the track re-
signal’s. condition,  When f he irain is en- | sistaiices are oni ted, it is necessary also to

2¢ tirely out of hlock-section 4 1, differential | cmn the eleetromagnetic devices 20, 22 and go
device 18 regains its normal operative effect, | 24, as oiherwise ihev would not normally be
attracting its armature 97 to break the relay- | deénergized, -
circuit at 96 97. This last action then re- | One form +f mechanical connection be-
stores the normal operative effect of differ- | tween the home sienals. and the circuit-

30 ential device 17, which closes the cireuit | closers 89 84 and 82 87 has been diagram- 95

through home signal 13 at 61 62, Home sig- | matically Hlueirated, but this connection may

nal 13 then goes to “safety.” closing circuit- | be variously modificd. . |

closers 84 and %9. The closing of closing- Alchough ihe various signal-circuits are

circuit 84, however, has no effeet upon Jis- | illustrated as leading (_lilj'{"“{:-"[sE” to the signals,

tant signal 14, since said. signal-cireuit is.§ 1t 18 o be undersiood that the signalﬂcircuit- Tole

broken at &2, as deseribed. As the irain |{"docs not necessarily lend directly-through a

leaves block 5 1 differeniial deviee 19 regains | single ‘motor. “Any of the well-known S1g-

1ts normal operative effect, closing fhe cir- | nal-actuaiing devices may be emploved 1

cuit through home signal 15, which is then | each case and ‘motive power for the sienal

[ |

CAY

- "
N

1o caused to gote “safety. The movement of | may be supplied by fluid-pressure. clectricity, tos
" home stenal to “safety’” closes cirenit-closer | or any suitable agent.
$2, completing the =ign al-ciremi for distant What is claimed, and desired to be secured
sienal 14, which then also goes to “wafety.”” | by Leiters Paient, 18— -
A complete series of operations as affected by 1. In a bloek=stgnaling system, a plurality
45 an advancing train has now heen described, | of block-secuions; each comprising a portion 110

and it is to be understood that these opera- of n coniinueus return-rail and an insulated
tions may be repeated indefinitely. kur- rail-section: means for relayving from one
thermore, although there 1s Mustrated a | seciion to a distani ceciion, comprising a dif-
Wock divided info separate subsections, as forcuiinl ¢leciromagnetic device having (wo
sc shown by 3 1 and 4 1, it is to be understood | windings, one winding connected to'the con- 115
that in some instances it may be preferred to | tinuous return-rail and one witidig connect-
employ  merely “mdivided  or “continuous | ed o the insulated rail-secuon, 80 {hat their
hlocks or a combination of such blocks and | joi magnevizing effect-1s conirollable by a
blacks divided into sections. In other in- | train bridging the rails of said seetions, andd
g stances the mutual contrel and operation of | 2 relay-cireutt connected to the rails of sawd
Awo adjneent setsof signals, such as 15 14 and | disthne section and controlled by said differ-
1516, is the same. - In the system iNuetrated ¢ cnaal doviee.
the devices 18,22, and 23 serve merely torelay 5 e oo block-signaling systemn. v pluraluy
from section 4 1 Lo seetion 3 1. Tlowever, g1 of blodk-scerions; cach comprising a peraon
oo rail-section 4 were merely a continual o of | of acontinuous return-rail, ai insulaied rail- ‘r25s
' | section and a hridging resimianee thorefor;
means for relaymg [rom one scedion to o dis-

20

Ll Ll L ETET e

rail-section 3, so that instead of two spetions, |
as illustrated, there was “ofe continuous |
block, then these devices 18, = Cand 23 | tanl sceaon, COMPTISING 8 differential elec-
would not e necassary, and the iram would | tromagnede deviee having two windings, one

55 have the same eflect on leaving this block as | winding connected to the continuous return- 130



Aated rail-section, so that their
17ang- effect is controllable by

=3

rail and one winding connected to the insu-
jomnt magnet-

mg the rails of said section; and a relay-cir-

cuit connected to the rails of said distant sec-
tion and controlled by said differential de-

vige; & separate electromagnetic device con-
nected between each of said two windings

- and the opposite rails of the block-section re-

{c

(5

20

25

‘insulated section is bridge
the continuous return-rail; uct
tvely controlled by said differential eleciro-

30
35
40

45-

6o

65

spectively; and a separate relay-circuit con-
trolled by each of said latier electromagnetic
devices and connected with the opposite rails
of said distant block - section so as to be

closed on a break in either of the said rail

connections from said two coils of the differ-
ential electromagnetic device

3. In a block-signaling system; a block .

comprising a portion of a continuous return-
rail and a plurality of insulated rail-sections:
a source of electric énergy ; a differential elec-
tromagnetic device comprising two windings,
one connected between the source of electric
energy and the return-rail and the other con-
nected between the source of electric energy
and one of the insulated séctions, .said wind-

ings having a joint magnetizing effect when

sald insulated section is normal and clear and
having no joint magnetizing effect when said

§ or connected to
a signal induct-

magnetic device; and means controlléd by a
train on a distant insulated rail-section for

electrically connecting said first-mentioned

rall-section to said continuous return-rail so

as to control said signal. |
4. In a block-signaling system; a block

comprising a portion of a continuous return-

ra1l and a plurality of insulated rail-sections;
a source of electric energy; a differential elec-

tromagnetic device comprising two wiidings,
pne connected between the source of electric

energy and the return-rail and the other con--
- hected between the source of electric energsy

and one of the insulated sections; Said.win,(ft .
ings having a joint magnetizing effect when
sa1d msulated section is normal and clear and

having no joint magnetizﬁil% effect when said

insulated section is bridged or connected-to
“the continuous return-rail; a signal induct-
1vely countrolled by said differential electro-

magnetic device; and means controlled by a
tramm on a distant insulated rail-section for
electrically connecting said first-mentioned

rail-section to said continuous return-rail so

as to control said signal ; said I1eans compris-

g a differential electromagnetic device eon-
nected between the source of electric energy

and - the return-rail and the insulated rail-
section of the distant block-section. |
5. In a block-signaling system; a block
comprising & portion of a continuous return-
ratl and a plurality of insulateéd rail-sections;
a source of electric energy ; a differential elec-
tromagnetic device comprising two windings,

ok LY IE | (SIS RS

a train bridg-.|

| of blocks,

f————— e —ua g
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| one connected between the source of electrie

energy and the return-rail and the other con-
‘and one of the insulated sections, said wind-

sald Insulated section’is normal and clear and
having no joint magnetizin effectewhen said
msulated section is bridged or connected to
the continuous return-rail; a signal induet-
ively controlled by. said differential electro-
magnetic device; and means controlled by a

| train on a distant insulated rail-section for

electrically connecting said first-mentioned
rail-section to said continuous return-rail so
as to control said signal ; said means comnpris-

{ ng a hranched circuit connected respec- |
tively to- the return-rail and the insulated

rail-seetion, a differential relay controlled
Jomtly thereby and a relay controlled by
each branch, said relays controlling several
multiple-relay circuits. | |

E 6. In a block-signaling system; a plurality
of blocks, each T1S]
| & continuous ‘return-rdil and an’ insulated

| rail-section; a'home and a distant signal at

] one block; a home signal at a succeeding
block; a source of electrie energy; train-con-
trolled means at each of said blocks, said

| with two opposing windings, said windings
connected respectively between the source of

assoclated block so as to have a normal O[Eer_
ative eflect when the “associated block is

-sald” home signals coatrolled by the ‘train-
controlled means of the associated block ; and
‘a distant -signal circuit controlled’ by the
home signal of said succeeding block.
- 7. In a.block-signaling system; a plurality

& contmuous return-rail and an insulated
rail-section; a home and a distant signal at

block; a source of electric energy; train-con-
‘means .comprising an electromagnetic device

with 'two opposing windings, said windings
“connected respectively between the source of

-

associated block so as to have a normal oper-
‘ative ‘effect when the associated block is

nected hetween the source of electric Energy

Ings having a joint magnetizing effect when

block comprising a portion of

‘Ineans comprising an electromagnetic device
95
electric energy and the opposite rails of the

clear; ‘a local operating-circuit for each of

each block comprising a portion of

‘one block; a home signal at -a succeeding

electric energy -and 't e opposite rails of the.

75

8_9

0o

105

110
trolled means at each of said blocks, said

11§

clear; a local operating-circuit for each of
’ op 4

seld home signals controlled by the train-

a distant - signal circuit controlled by the

i

i of sald succeeding block.

& contiuous return-rail and an insuldted

| trolled means at each of said bloc':s; said

controlled means of the associated block; and

8 Ina biock—signﬁ.ling system; a plurality
of blocks, each block comprising 8 portion of . :

rail-section; a home and a distant signal at
one block; a home signal at a succeeding
" block; a source of electric enex('igy; train-cor-

120

home signal and the train-controlled means

1265

130
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means comprising an electroinagnetic deviee
with two opposing windings, said windinues

connected respectively between the source of

eleetric energy and the opposite rails of tlie

associated block so as to have a normal oper-
ative cffect when the associated block is ,
clear; u Jocal operating - cireuit for each of |

sald home signals coutrolled by the train-
controlled means of the associated block * g1
A distant - signal circuit controlled by the

home signal and the train-controlled means .

of said succeeding block and also by the
home signal at the first block. |

. 9. Ina block-signaling system; a plucality
ol blocks, cach
6 continucus return-rail and an insulated
rail-section; o home and a distant signal at
one block; a home signal at g suceeeding
hlock; a source of electric energy; train-con-

trolled nieans at each of said blocks, said |

means comprising an electromagnetic de-
vice with two opposing windings, said wind-
ings connected respectively between the
source of electric energy and the opposite
ratls of the associated block so as to have g
normal operative effect when the associnted
block is clear; a loeul operating-circuit for
each of said home sienals controlled by-the
neants of the  associated
block; and a distant-signal circuit in multiple
with said homesignalof the succeeding bloek,

0. In o block-signaling system: g plural-
ity of blocks, each hlock COMPrIsIG a portion
of a'continuous return-rail and an insulated
rall-section; a home and o distant surnal at
one block; a home signal at a suecceding
block; a source of electric energy; train-con-
trolled means at each of sajd blocks, said
means comprising an electromagnetic de-
vice with two opposing windings, said wind-
myes  conneeted respectively  hetween  the
source of cloctric enerey and the opposite

ratls of the assceiatod block so as to have A

normal operative effect when the assoeigted
block is clear; a
each of said home signals controlled by the
tram-controlled means of the
blocls: and a distant-signal eircuit, in multiple
with said home sienal of the succeeding block
and controlled by the

ceedinge block.,

11, Ina block-signaling systeny; a plural-
iy of blocks, cach block COMMPLISING u portion
of a continuous return-rail and an insulated
rall-scction; o home and g distant stenal at
ong block; a home signal at s succeeding
bla®lk ; a source of cleeiric erergy; train-con-
tredledd means at cach of said blocks, said
MNENS comprising an cleetromagnetic deviee
with two opposing windings, said windings
connected respectively between the source of
clectric enerey and the oppostte rails of the
wssocinted block soas to have
tive effect when the ussociated block is clear;
a local operating-cireuit for encly of sald home

local operating-circuit for |
at “clear;”
associnted | *
| nal at “celear”

home signal of suid suce-
- rality of blocks, each block com

& norminiopera-

¥

signals controlled by the (rain-controlled
means of the assoctited block: and o distant-

sirnal eircuit in multiple with said home 810,
- nal of the stcecodimg bloek and controlled by y

the home sional and the Lrain-controtled
eans of said succeeding block.,

2. In o block-signaling systeny; a plural-
ity of blocks, each hloek COMPprising a portion
of & continuous return-rail and an insulated
rall-section; a home and o distant sienal at
one block; a home siernal at succeeding

block; a source of eleetric cnergy ; train-con-~

trolled means at eanch of said blocks, said

_ Y | MEENS comprising an clectromagnetic device
block comprising a portion of |

with two opposing windings, said windings

- connected respectively between the source of

electric energy and the opposite rails of the
associated black soas to have a normal opera-
tive eflect when the associated block 15 clear;
a local operating-circuit for egely of said home
signals controlled by the train-controlled
meansof the associated block; and a distant-
signal circuit in multiple with said home S1gr-
nal of the succeeding block and controlled by
said home signal of the succeeding hlock and
controlled by the home signal and the trsin.
controlled means of said succeeding block
and also hy the home signal at the first block.
13. In a block-signaling system; a plural-
itp‘f of blocks, each block COMPrising & portion
of & continuous return-rail and an insulated
rail-section; a home and a distant signal at
one block; a home signsal at g succeeding
block; a source of electric €nergy; train-con-
trolled means at each of said blocks, suid
heans comprising an electromagnetic deviee
with two Opposing windings, said windings
connected respectively between the source of
electric energy and the opposite rails of the
associated block so as to have s normal
operative effect when the associnted block 1s
clear; a local operating-circutt for each of
sald home signals controlled by the train-con-
ttolled means of the associated hlock and
normally closed, thereby holdmg said signal
and a distant-sienal circuit also
closed, maintaining the distant S1g -
and controlled by the home
sttececding bloek.
a4 block-signaling systen;

normally

signal of said

14. In a plu-
PrISINg a por-
tion ol a continuous return-rail and an insu-
lated rail-seetion: a home and a distant sie-
nat at one block; a home signal at a succeed-
ing block; a source of electric eNergy; train-
controlled means at cach of suid blocks, said

- means comprising an electromagnetic deviee
‘with

two opposing windings, said windings
connected respectively between the source of
electric energy and the opposite rails of the as-
sociated block so as to have A normal operative
clfect when the associnted block is clear; o
local operating-cireuit for eacl of sard home
signals  controlled by the train - controlled
Ineans of the associated block and normally
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rails of the associated block so as to

S

closed thereby holding said signals at “clear;”
and e distant - signal circuit also normally
closed, maintaining the distant signal at
‘‘¢clear” and controlled by the home signal
and the train-controlled means of said suc-
ceeding block.

15.
rality of blocks, each block comprising a por-
tion of a continuous return-rail and an insu-
lated rail-section; a home and a distant sig-
nal at one block; a home signal at a suc-
ceeding block; a source of electric energy;
train-controlled means comprising an elec-
tromagnetic device with two opposing wind-
ings, said windings connected respectively
between the source of electric energy and the
opposite rails of the associated block so as to
have a normal operative effect when the as-
sociated block is clear; & local operating-cir-
cuit for each of said home signals controlled
by. the train-controlled means of the associ-
ated block and normally closed thérel()ly hold-

di

ing said signals at ‘‘clear;” and a distant-

“signal circuit also normally closed, maintain-

ing the distant signal at “‘clear” and con-
trolled by the home signal and the train-con-
trolled means of said succeeding block and
also by the homne signal at the first block.

16. In a block-signaling system; a plu-
rality of blocks, each bldck comprising a por-

tion of & continuous return-rail and an 1nsu-

Jated rail-section; a home and a distant sig—

nal at one block; a home signal at a succee
ing block; a source of electric energy; train-
controlled means at each of said blocks, said
means comphising an electromagnetic. de-
vice with two opposing windings, said wind-
ings connected respectively between the
source of electric energy and the opposite
lhmfe A
normal operative effect when the associated
block is clear; a local operating-ciredit for
each of said home signals controlled by the
train-controlled means of the associated
block and normally closed thereby holding
said signals at ‘‘clear;’ and a distant-signal
circuit also normally closed, maintaining the
distant signal at ‘“‘clear” and in multiple
with said home signal of the succeeding
block. |
17. In a block-signaling system; a plu-
rality of blocks, each block comprising a por-
tion of a continuous return-rail and an insu-
lated ‘rail-section; a home and a distant sig-
nal at one block and a home signal at a suc-
ceeding block; a source of electric energy;
two local track-eircuits respectively connect-
ing the opposite rails of each of said blocks
to the source of electric energy; each of said
track-circuits including a relay and one of the
two opposing coils of a differential relay; a
hlome-signal cireuit controlled jointly by said
relays and said differential relay; a distant-
signal circuit in multiple with the said home

65 signal of the succeeding block.
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18. In a block-signaling system; a plu-
rality of blocks, eaclﬁ)
tion of a continuous return-rail and an insu-
lated rail-section; a home and a distant sig-
nal at one block and a home signal at a suc-
ceeding block; a source of electric encrgy;
two local track-circuits respectively connect-
ing the opposite rails of each of said blocks
to the source of electric energy; each of said
track-circuits including a relay and one of the
two opposing coils of a differential relay; a
home-signal ecircuit controlled - jointly by
said relays and said differential relay; a dis-
tant-signal circuit in multiple with the said
home signal of the succeeding block and con-
trolled by said home signal. .

19. In a block-signaling system; a plu-
rality of blocks, each block comprising a por-
tion of a continuous return-rail and an msu-

lated rail-section; a home and a distant sig-

‘nal at one block and a home signal at a suec-

ceeding block; a source of electric energy;
two local track-circuits respectively connect-
ing the opposite rails of each of said blocks
to the source of electric energy; each of said
track-circuits including a relay and one of the

‘two opposing coils of a differential relay; &

home-signal circuit controlled jointly by said
relays and said differential relay; a distant
signal circuit in multiple with the said home

' signal of the succeeding block and controlled

by the home signal an
said succeeding block. |

20. In a block-signaling system; a plural-
ity of blocks, each block comprising a por-
tion of a continuous return-rail and an insu-
lated rail-section and a resistance perma-

each of the relays of

‘nently cross-connecting said continuous re-

turn-rail and s:.id insulated rail-section and
interconnecting said insulated rail-sections;
a home and a distant signal at one block; a
home signal at a succeeding block; a source of
electric energy; train-controlled means at
each of said blocks, said means comprising
an electromagnetic device with two opposing
windings, said windings connected respec-
tively between the source of electric energy
and the opposite rails of the associated block
so as to have a normal operative effect when
the associated block is clear; a local operat-
ing-circuit for each of said home signals con-
trolled by the train-controlled means of the

“associated block; and a distant-signal circuit

controlled by the home signal of said succeed-
g block.

21. In & block-signaling system; a plural-
ity of blocks, ench block comprising a portion
01; a continuous return-rail and an insulated
rail-section and a resistance permanently
cross-connecting said continuous return-rail
and said insulated rail-section and mtercon-
necting said insulated rail-sections; a home
and a distant signal at one block; a home sig-
nal at a succeeding block; a source of clectric

| energy; train-controlled means at each of

lock comprising & por-
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said blocks, said means comprising an elec-
tromagnetic device with two opposing wind-
Ings, said windings conne'ctef]) respectively
between the source of electric energy and the

opposite.raily of the associated block so as to |

have a normal operative effect when the as-

sociated block is clear: a local (}l}ﬂl‘&ting-ﬂil"—

curt for each of said home signals controlled
by the train-controlled means of the asso-
ciated block; and a distant-signal circuit
controlled by the
controlled means-of said succeeding block.
22. In a block-signaling system: a plural-
ity of blocks, each block (:0111E)ri5ing 2 por-

lated rail-section and a resistance perma-
nently cross-connecting said continuous re-
turn-rail and said insulated rail-section and
interconnecting said insulated rail-sections;

a home and a distant signal at one block: a

home signal at a succeeding block: a source
of electric energy; a train-controlled Means

at each of said blocks, said means COMPrising

an electromagnetic device with two OPPOSING
windings, sald windings -connecied respaec-
tively between the source of electric enerey
and the opposite rails of the associated block
s0-a8 1o have a normal operative eflect when
the associated block is c{

ig-circuit for each of said home signals con-

trolled Ly the train-controlled means of the

assoclated block; and a distant-signal cirenit
controlled by the honie signal and the train-
controlled means of said succeeding bloclc
and also by the hoane signal at the first block.

23. In an elestric block-signaling systemn |

in which a differential relay controls the sig- | of the associated block, by the said first-men-

nal-circuits; interlocked home and distant
signal-circwits, each being controlled by a
separate block; and means for utilizing the
saue source of power as is used for the pro-
pulsion of trains to control and to energize
sald interlocked signal-circuits.

24. In a._bloﬂk—fsignaling system; a plural-
1ty of blocks, each comprising a portion of a

continuous return-rail and an insulated rail- |

section; a source of electric energy; train-

home signal and the train-

andd an msu--

ear; a local operat- |

4

| contrelled mieans for each of said blocks, com-

LIRAL ke et bdatnf s e T L el L .

prising an electromagnetic device with two
opposing windings- said windings connected
respectively between the source of electric
energy and the oppositerails of the associated
block so as to have a normal operative effect

' when the associated block is clear, which

effect is changed when said block is occupied
by & train;
block; a normally energized circuit for said

signal controlled by the electromagnetic de-

vice of the associated block; a normal clear
signal for a preceding block: a normally ener-
gized circuit for said latter signal , controlled
by the electromagnetic device of the gsso-
ciated block and by .the said first-mentioned

‘signal.

25. In a block-signaling system; a phural-

* > . .
ity of blocks, sach comprising a portion of a

confinuous return-rail and an insulated rail-

section; a source of electric energy; train-
sald blocks,-

cotitrolled means for .each of
comprising an electromagnetic device with
lwo oppoesing windings; said windings con-
11é{;t+e¢{) respectively hetween the source of
eleetric energy and the opposite rails of the
assoclated block so as to have a normal oper-
ative effect when the associated block is
clear, which effect is changed when sald
block is occupied by a train; a normal clear
signal for one block: a normally energized
circutt for said signal controlled by the elec-
tromagnetic device of the associated block:
a normel clear signal for a preceding block; a

‘normally energized circuit for said latter Sior-

nal controlled by the electromagnetic device

tioned electromagnetic device and by the
said first-mentioned signal. -

In testimony wherecof I have signed my
name to this specification in the presence of
two subseribing witnesses. : |

ADONIRAM J. WILSON,

" Witnesses:
May V. McPIkE,
LeoNarp Day.
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