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To all wham it may concern:
Beitknown thatI, THOMAS BULLITT DIXON

Ca citizen of the Umted States, and a reSIdent

of Henderson, in the county of Henderson and

State of Kentucky haveinvented certain new

- and useful Improvements in Electrical Rail-

way Signaling Systems, of which the follow-

- ing is a Speclﬁcatlon

1D

My invention relates, benera]ly, to electri-
cal raillway signaling systems, and particu-

larly to. blook-mgnahnw systems for single-

- track railways or for multiple-track rallways

over the tracks of which traffic ¢ castomarily

takes place in both directions; and mmy inven-
tion consists in the novel arrangement of sig-

nals and cireuits, as is more fully heremafter

~deseribed.

- The objects of my invention me ﬁ1st to
provide a system of electneally—opemted sig-
nals which shall be equally effectivein main-
taining a space interval between trains on a
~ single tlack whether moving in the same or

0pp081te dlreetlons, second, to provide a sys-

tem of signals which may be capable of man-
ual operation at points whereattendants may
‘be stationed for that purpose, suitable de.

vices being employed to make it impossible

for any attendant to clear the signal at either

~ end of the block so long as a tram is within
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B prowde means for setting to ““danger” the sig- |
nals of a block, when a tla,m 13 w1thm Lhat.
bloclk, mdependent of the condition of the in-
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that block, and to so arrange this system that
it may be arranged to opelate automatically
at points where no attendants are stationed;
third, to provide a Swnalmg system in which
the safety factor-is as high as possible, all of

the apparatus being so arranﬁed that the fail- |
“ure of any part WIII cause the signals affected

thereby to remain at “danger,” if at “danger,”
or to goto *“danger ” if at * safety,”fourth to

Struments which operate the signal-circuit of
that block; fifth, to provlde a, system which

shall be sim ple and asinexpensive in construc-
tion as possible, certain in action, notliable to

derangement, and economical in use of bat-
tery power. 'T'hese objects are attained in the
system herein desecribed, and illustrated in

the drawings which accompany and form a

part of thlS application, in which the same
reference letters- and numerals indicate the
same or corresponding parts, and in which—

Figure 1 shows the simplest form of my Sys-

nals and circuits therefor, the signals belncr
arranged to be.operated manually Fig.

arranged to be operated automaticall y. There

signals and circuits governing traffic thereon.
Fig. 3 shows an arrangement of signals and
circuits for a situation where two side tracks
communicate with the main track at points in
-¢lose proximity to each other. Fig. 4 shows
an interlocking device which may be used to
regulate the trafﬁc on sidings at a situation
81m1la1 to that shown in FID‘ 3. | |
In my system I divide ‘the railway- track
into blocks, in each of which only one train
18 to be allowed at a time. Hach line of rails

and customary manner, and the rails of each
- block are insulated flOIIl the rails of the ad-
Jdeent blocks. “Atthe entrance of each block
1s placed one or more signals controlling the
admission of trains to that block. These Sig-
nals are represented in the drawings by elec-

to the track, and the signals are to be under-
stood to face in the direction of the open or
polar ends of the electromagnets,

particular type of signal, but may use any

tromaﬂnet though the signal itself may be
operated by eleotrlc pneumatlc or hydraulic
power, or by Welﬂ'hts SRR

The eleetmmaﬂ'nets shown in the drawmﬂs

| be understood to be the controllmw-magnets
of such signals. It is to be understood, how-
ever, thc’LI} the signal, of whatever class, is so
contro]led by its eleetroma,crner that - the sig-

flowing _thlough the coils of its controlling-
eleetromawnet and 1s at “safety” when cur-
rent is ﬂowmw through the coils of that mag-
net., I'he reverse mlcrht indeed be true, but

“aud have a,rra,nged the eleetrlc circuits with
that end in VleW _

is 11kew1se shown a side track with snitable

tromagunets placed close beside and parallel -

~ Ido not confine myself to the use of any

signal capable of bemﬂ' controlled by an elec-

as representing the signals themselves may.

nal is at “danger” when them is no eulreut'

I consider the above a,rra,nfrement prefelable |

| tem, and compmses a block with suitable sig-

W)
r

shows {wo deacent blocks with suitable Sln'-- |
nals and cireuits therefor, the signals belng' |
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in the block is in contact electrically, but the
two lines of rails constituting the track are . -
insulated one from the other in any suitable
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In my sybtem the normal position of all sig- |
nals is “danger,” and the signal at the en-
trance of a block must be s_et to “safety”
through the operation of a switch or relay by

‘which the signal-cireuit passing through that
After the train has en-
“tered the block this signal can and should be

signal is completed.

returned to “danger” through the reverse op-
eration of this switch or relay, thus breaking
the circuit through the signal; but 1 provide

means for automatmlly returning said swnal |

to the “danger” position in any case.
- Referring now to the drawings, and consid-
ering first Fig. 1, which illustrates the sim-
plest form of the circuits, being arranged
solely for manual operation, A B is a block of
a single-track railway, A and B being block-
stations. S and 8’ are the signals at the ends
of the block,governing the entrance of trains
thereto. ¢ and ¢"are tWo-pOint switches, and
a aud a’ are batteries for operating the sig-
tmls, and, as- will be seen when the circuits
are tmced each signal is operated by the cur-
rent from. the battery at the opposite end of
the block. The switches are shown in their
normal position. Tracing now the circuits of
the diagram, and beginning at the positive
pole of battery a at station A, the ¢ircuit goes
to the contact-point b’ of switeh ¢, thence, if

the circuitis complete at that switch, through

the switch-lever ¢ and through the wire 1 to
the left-hand rail, thence through the rail to
station B, through wires 9 and 7 and through
battery a’ to contact-point d’ of switeh ¢,
through the switch-lever ¢’ and through wire

6 to the right-hand rail, thence through the

rail to station A, and thence through wires 4
and 2 to the negative pole of battery a. At
station A there is a branch circuit formed by
wires 8 and 5, which passes through signal S
and terminates in the contact-point b of
switch ¢. At station B there 18 a similar

branch cireuit formed by wires8and 10, which

passes through signal S’ and teunmates in
contact-point - d of switch ¢’.

It will be seen that normally the eircuit of
batteries a and o’ is complete through the
switches ¢ and c’ and that the signals are
nor mally out of circuit, and therefore, since
there is no current flowing through tllem, are
at “danger.”

To ad mit a train to the block at statmn A

“the signal-operator there moves the lever e of

53
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the SWitCll-C so as to break contact with con-

tact-point 6" and make contact with contaet-

point . The effect of this is to break the cir-

cuit of battery a and to divert the current of

battery a’ through signal 8. Signal Sis thus
set to “safety,” so that the train may enter the
bloek. When the first cars of the train have
entered the block the operator may return
the switch-lever to its former position in con-

. taet with contaect-point &/, thus cutting out

signal S again; but, independent of the oper-
atmu of the smtch—level other and separate

means are provided for returnmfr signal S to
‘““danger” immediately upon the entrance of

through either signal.
fore, th.at while an operator at either block-

S . H
| - |'-'I .............
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the train into the block. Asbefore described,
the two track-rails form portions of the cir-
cuit of batterya’
of a car are upon these rails the battery is
short-circuited through the wheels and a'{les
of this car, so that ecurrent from battery «’ no

. When thereforethe wheels 7o

longer passes through the signal, which must

therefore go to “ danwer ” aud it is impossible

toset this signal to © safety ” again while a car
In the .

of the train remains upon the block.
same way, when it is desired to admit a frain

‘to the block at statmn B, the operatox ‘there

moves the lever ¢’ of sw1tch ¢! into contact

‘with contact-point d, thereby cutting out

battery a’ and diverting the current of bat-
tery o through signal 8/, provided the circuit

‘of battery o 18 complete at switeh ¢ and pro-

vided there are no carsalready upon the block,
for if the circuit of battery a is not complete
at switeh c—that is, if the operator at A has

already moved that switech to set signal S to

‘“gafety "—then the movingof thelevere from
its normal position niot only cannof complete a
circuitthrough signal S’ but it breaks the eir-

cuit of battery a’ and therefore returns signal
S to “danger,” and neither signal can be set to

“gafety” antil one of the Operatms refurns
his switech to normal;

and if there is a car al-

80
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ready upon the block-A B, then both batteries

‘will be short-circuited through the wheels

and axles of this car and no current can flow
It will be seen, there-

100

station may admit a train to the block at his |

own end thereof, provided the block is clear
and the switch at the other end of the block

is in normal position, no movement of his

switeh can set his signal to “safety” if there
18 a car already on the block or if the oper-

- ator at the other end of the block hasalready

set his signal to “safety” to admit a train to
the block from that end, and if both operators
endeavor to set their signals to “safety” at
the same time both batteries are-cut out and
neither signal is moved from the ‘““danger”
position.
the safe management of a train within the
block are complied with and it 18 impossible

105
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Thus all conditions required for

T15

that two trains should be in the same block -

at the same time, unlessthe mdlcatmns ot the

signals are neglected.

The circuits of Fig. 1 are arranged for

manual operation. My systemn 18 equally ca-

129

pable of automatic operation, and in Fig. 21
have shown circuits arranged for automatic

operation. This figureshowstwo consecutive

blocks with the devices adopted for making

impossible the clearing of the signals in rear
of a train until the train has passed wellinto
the block in front. There 18 likewise shown

a siding with signal arrangements therefor.
The siding-rails and the additional wires ne-
cessnated by the sulmrr are shown in dotted
lines,

- C, D, and E are block-swnal sta,tlous, and,
as. Sh(}WIl in the drawings, C and E are ter:m-
nal stations beyond which traffic governed by

125
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' .bloek-swna,ls is not supposed to extend, while |
D isan 1ntermed1ate station.

o 543,502

T'here may be
any number of other stations similar to D in-

termediate between stations C and E. The
signal-circuits are in general the same as in

Fig. 1, except forthe modlﬁeatlons required by

'. _the mtroductlon of the siding at station D and
- for the additional lecal cireuits required for

10

15

20
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the automatic operation of the signals. The

“double-point switches of Fig. 1 are replaced

by double- pomt relays, Whl(,h control the sig-

nal-circuits in a similar manner, and these re-

lays are operated by local GII‘CUItS connected
to short insulated sections of track placed in-

termedlate between the insulated sections of -

the main bloeks. . When a car is-on one of

these insulated sections of track, the local
battery of that track-section is short-mremted :
and the relay is operated. These relays and
insulated seetlons of track, with their GII‘CUltS |
- correspond to track- mstluments and, mdeed |

track - insiruments might be used 1in place
thereof; but I believe the arrangement here
shown to be ‘preferable to any traek 1instra-
ment, as it is simpler, less expenswe andless

| llable to derangement.

30

are insulated, as described for Fln' 1.

caution or distant signals, while the others
are absolute danger-signals.

danger or home signals, correspondmw re-

N ’Spectwely ta distant or caution si gnals 8° and

S0

35

S and S are siding- swnals governing
the movement of a tra,m on the siding and

are not heeded by trains on the main track.
N and N’ are hand circuit-breakers, and K
and K’ are keys,similar to the ordmsuy Morse

- teleﬂ*raph keys_, except that they have both up-

40
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lows: Starmnﬂ" at the positive pole of battery
a? the cu'cmt goes through the lower contact -
~ or relay R, 1f that eonta,et 1s complete, and
o through wire 15 to the left-hand rail of the
tmck—seetwn H’, which is the main section of
track forming the bloeck C D, and through

50

perand lower contact-points which are electri-
cally connected: These circuit-breakersand
keys are used principally in the operation of__
the siding and need not be considered n
~ the dlSCUS‘SIOH of the operatmn of the mam;

track swnals and ecireuits..
The swnal-mremt of block: C D is as fol—

. th&t rail fo Statlon D, thence throuﬂ*h wire 50

55
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~ precisely the same as those of Fig. 1, except

the contact-points of key K, and wire 32 to
battery a®, thence through the lower  con-
tact of 1elay RS, if that contact be closed,
through wire 19, the upper contact of relav

R, 1f that eontact be closed, and throufrh

wire 21 to the rlﬂ'ht-—hand rail of section H’

through the rall to station C, and thence
-Thxouwh wire 11.to the nen'atwe pole of bat-.
tery aF
cuits for swnals 82 and S5 which terminate
in the uppercontact-points of relays R and R?®

“As in Fig. 1, there are. branch cir-

1e%pectwely, and these branch circuits are

that at statmn D the cu'cmt of 51g11a1 S° like-

Stand S%are the

a battery af.

causing the armature of relay

and breakmn' the Gl[‘CHlt of batter‘v a' at sta-
tion E. -

wise passes through signal S° which ig its

corresponding distant or Qautipn signal, so
that these two signalsare in series,and must
always correspoud in indications.

The relay R is controlled by a local ewcmt |

formed by wires 16, 17, and 18, which passes

through the coils of the 1ela,y and is connected '
to the rails of the insulated frack-section H.

The battery for this circuit is a®. When a
car is on this section H the circuit of battery

75

a? is completed through the wheels and axles |
of the car and the armatm e of the rela,y Ris

raised.

The mrcmts of bloek D K coueqpond to
those of block C D.

To the rails at one end of the msulated
section of track H2are connected the poles of
To the rails of this insulated
section, at the other end, are connected wires
22 and 23 whlch toc‘fethm with the rails, form
a circuit fm Im ba,ttery a®, which passes th rough
the magnet-coils of relay R’. -This circuit is
normally complete; but when a car entersthis

S0

9o

insulated section the current of the battery .

1 1s short - cireuited through the wheels and

o 1 axles of this car, so that no current passes
The sections of track forming the blocks-

S?to 87,
'_1neluswe, are block-signals, S% and S° bemcr

through the cmls of relay R’. This causes
the armature of this relay to fa,ll thus com-
pleting a cirenit from battery a thrmwh the

05

lower contact of relay R/, thereby throucrh |

wires 25 and 24, key N, and the coils of relay |
R? and raising the armature of relay R and

llkemse breakmg the circuit of battery CLB S0
that even after the passage of the last car of

sible for a train on section H to set signal S?

to “safety.”
armature of relay R?is to break the cucmt of

nals 8% and 8% provided, of course, thlS ba,t-

tery a' is not short-circuited through the

presence of a train in the block D E ﬂﬂd pro-

| Rele

the train out of the section H’ it is not pos-

The effect of the raising of the

105

1 battery o’ at station D and to divert the cur- .
rent of battery a'* at station E through sig-

ITO

vided the cireuit of battery ¢! is not broken = -

at relay R? through the presence of a train on
the insulated seetmn H° at station E; but,
supposing block D E and track-section II“ to
be clear, the effect of the entrance of a car
upon the track-section H?is to set to “safety”

t15.-'

signals 8% and 8% so that the train may pass

on into track-section H3. The insulated track-

| section H® has a battery a”and a circuit there-
for corresponding to that of seection H? . and
W hen

passing through the coils of relay R

120

a car of a train enterssection H® this battery

| a” is short-circuited, so that no current flows

through the coils of relay R4 The armature

i of this reiay therefore falls, completing a
circuit of battery a® through the cmls of re-

12_5__

lay R?, wires 37 and 55, and key 7’ thereby_ N

R3 to rise

When the rearof the train Dasses off from
section H?, the armature of relay. R’ is raised,
thus completmw the line-circuit of block ¢ D.
The armature of relay R® now being up, as

130
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above described, battery af is out of theline- | of its cireuits applies likewise to the other

circuit. If, therefore, a train should pass

- upon tlack-sectwn H, signal S* cannot go to

io

2C

25

30

~ger” and the circuit of battery a® is com- |
pleted so that a train upon the insulated

35

40
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ing of the armatures of relays R” and RA.
therefore, this signal S® does not go at once

“safety” and the train on H cannot pass into
the blOCk C D.
to trains desiring to enter at C, therefore. If
no train is upon the track-section H, then
when the rear of the first train haq passed

the completwn of the line-cireuit of bloek C

D will cause the current from battery a*® to

set to “safety ” signals 8% and S% so that the

‘train may again enter the block C D by back-

ing; but the moment that a train enters
track-section H, battery a* is eut out of the

line-circuit and signals S° and S°® are set to

‘“danger” and the train on section H® will be
war ned not to enter the block C D.

The breaking of the circuit of battely aw
owing to the rise of the armature of relay. R*‘

returns signals S° and St to “ danger,” thme-.

by plotectmfr the rear of the tlam on track-

section H3after it shall have passed off from

that section and into the main portion of the
block D E.
relay R’, which oceurred when the last car of

the train passed off from section % restored |

battery a® to the line-cireuit of bloek D E.

- When the last car of the train has passed
off from section H° the armature of relay
R* rises and the armature of relay R® falls.
Signals S% and S° are thus returned to “dan-

track-seetion H will now cause signal 5° to go
to “safety.”  The block C D 1is therefore
completely clear as soon as the last ear of the
train at D has left track-section %

The circuits of station K are the same as
those of station C and need no description.
- The function of the cautionary gignals 8?

and S%is to insure that no train shall run by

the corresponding danger-signals through
lack of timely warning.
from station C will entel the track-section H?

at full speed. If the block D K is clear and

if no train be upon the track-section H° the
signal S® and the corresponding home-signal

St as well should go to “safety” when the
train enters this section H? through the rais-
If,

to “safety,” the engineer of the advancing

- train 18 warned that the bloeck D K is not

55

60

clear, and he will then bring his train under
control and stop it at the danﬂ*er signal St
which he will not pass until 11: has gone to

f“fsafety.”

Signals 82 and S? are swnals contmllnw the
passage of trains from the side track at sta-
tion D onto the main track, and are not re-
garded by trains passing on the main track.

‘The circuits are so arranged that a train on

the side track cannot pass out onto the main

‘lne 1f a train is already within the block
which this train on the side track desires to

enter. What is said herein of one signal and

The block C D is still closed |

The raising of the armature of

OI‘le&.lll} a train

with the rails of the main track.

on the track-section H-=

signals and circuits, S0 that buf one need be

mentmned
 Signal S8is by its circuits electrically in-

terlocked with signals S% and S® and battery
a®, so that when the key K is depressed sig-
nals S° and S° and battery a® are cut out of
circuit, while signal S® is cut into eircuit with

battery a® at station C through wires 48, 49,
and 50, provided bloek C D is clear and pro-

vided there is no train on track-section H.
If, however, there is a train already within
sectmn H’, the battery «® is short-circuited,
and if there isa train on track-section H-* the
circuit of baltery a* is broken at relay R/,
while if there is a train on track-section I
the circuit of battery «®is broken at relay R,

| so that the signal 8° cannot be set to “safety »
‘unless black ¢ D and tra,cl{ .s:ectmn Il are

clear.

70
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The method 0f Opemtmn of these slwuals 8

is as follows: Supposing that a train on the
. siding is desirous of entering the block C D,

a person qualified to doso presses key K, thus
breaking the upper contact and closing the
lower contact of the key. 'T'he circuitof bat-
tery a8 and of signals S° and S° is thereby
broken and the circuit of battery a* is di-
verted through signal 8% provided block C
D and track- sectmn H are clear, and the sig-
nal is thus set to “safety.”

When a train passes from the main to the
side track, it may not be regarded as having

passed off from the main track until its rear

car has passed the fouling-point, even though
no wheels of thiscar are upon the rails-of the
main track.
cleared until the train shall have completely
cleared the main track, the ends of the sid-

ing may be insulated from the main portion

thereof and may be connected electrically
The man-
ner of making these connections is well
known, and for the sake of simplicity I have
not shown it in the drawings of thm apphca-
tion.

To prevent signals from being

Qo

95
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The function of the hand-switeh N isto

make it possible, when necessary, to prevent
the cutting-out of battery
Thus, 1f a train is
on section H*and itis desired’in spite of that

fact to permit another train to enter the

block D E at K, the switeh N is opened, thus

‘breaking the circuit of battery a* and caus-

ing the armature of relay R*to drop to nor-

- 'mal position, thus cutting out of ecircuit sig-
nals 83 and S*and completmﬂ* the circuit of

battery ¢’, so that the presence of the train

115

a® when a train is

120

25

on the track-section H® causes signal -S7 to go

to “safety.” Signals 8% and S* now being at
‘“danger,” and being kept at “da,nﬂ*er ?

through the breaking of the circuit of battery '
a® at relay R, it is not possible for the train
on-track- seclmn H? to pass onward into block
D E, and it isequally impossible for the train
in the block D E'to pass beyond signal S°into
section H? for so long as the first train is on -

£33
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~section H*the clremt of battery ag—the bat- Tto“ sa,fety” Slﬂ'na,l St asecond train on Sldlnﬂ‘-- |

tery which operates signals S° and SS—is

broken at relay R/, so that signals 8% and S8

cannot be set for ‘;‘ safety.” There is,

- .of switch N.

IO

The fnnctlon'of SWItch N’ is Slmlldr to that

of switech N. - It will be ‘noted that the turn-
ing of switeh N’ cannot have the effect of ad-

mitting a train to the block C D at C while a

. train is on the track-section H?, for the cireunit

of battery a° is broken at re]ay R’ so long as

- the train is on section H? and no other bat-

tery can affect signal S

In any case, there-

- fore, a train is fully protected at its rear.

similar purpose; butin general such switches
20

Switches similar to N and N’ may, of course,
be placed at the other signal-stations for a

will be needed only where there are mde
tracks.

If deswéd short msula,led sectlons of traek

" on the Sldlnﬂ' may be provided with batteries

and clrcmts operating relays which will take

the place of keys K and K’, so that signals
S° and S° may be operated automatleally |

‘These sidings are sup-

. posed to be located at station D of Fig. 2 in-

35
40

45

53

~ stead of the single siding there shown and
- 1he wires and rall sectlons aretherefore num-
bered to correspond with numbers at station
D. H°®and HY are the sidings, and % and A’

- are the short insulated Sldlnﬂ‘ tracl{ sections
- jJust referred fto.

S is the swna,l and 7 the

~relay correspondmw to siding H6 while S is
‘the signal and 7’

-smmw HY,

the relay eorrespondmcr to

causing the armature of this re]m to drop,

breaking the circuit of the ‘main-line signals,
which are not shown in this figure, but would

be connected to wire 32 extended, and placing
signal 8 in circuit with the battery whleh
supplles eurrent to the rails of the track-sec-
tion H’, this battery not being shown in this
ficure, but being battery a? of Fig. 2.

remains at “danger.” Signal S is onerated

in the same manner by a car standmﬂ' on rail-
section A’.

two track-sections A and I/ at the same time, |
signal |

Should two trains stand on the

so that relays r and ' are operated,

-5 alone will be set to “safety,” since, as will

| 60.
. this contact is broken when the clrcmt of

be seen from the diagram, the circuit of sig-
nal S'' passes over wires 49’ and 50" and
through the upper contact of relay », and

signal S is closed. ~A train on siding HS

_therefore always has the right of way With

this arrangement of clrcmts This might,

‘under some circumstances, lead 10 confu-
.slon—as, for instance, if, after a train on sid-

. Ing H* had entered track- -section 7’ and set

| - 8a | there-
fore, no failure of the signals even if their
normal operation be disturbed by the turnmfr_ |

magnets.

In
Fig. 3 I have illustrated such an arr ange-
ment for the sidings there shown. |
- Fig. 3 1llustrates a track provided with two.
sidings, which join the main track at points
- - very near together.

tarned to “normal.”

‘A car standing on track-section
1, short-circuits the battery of relay r, thus

Signal
S is thus placed to “safety,” while signal St

HY should enter track-seetlon h on that Sld-'

ing. Signal S would then go to “safety ” and
wnal S would return to the “danger” posi-

,tlon aithough the train on siding H6 might al-
| ready be partly on the main track.
were three sidings communicating with the

mam track a bll]]l]&[‘ confusion would exist,

a train on the first siding having the right of |
way over trains on the second and third sid-
ings and a train on the second siding having
“ the rightof wayover the train on the third sid-

ing. In Fig.4Thave illustrated a simple inter-

locking devme for preventing any such con-
| fusmn

d is a disk revolubly mounted and ar-
ranged to be rotated by the handle k2. About
the eueumference of this disk are arranged

the relays r ', &e., eontrollmﬂ' the siding-

signals, their armatures being toward the ¢ir-
cumference of the disk and in close proximity
thereto when attracted to the poles of their

suitable to receive one of these armatures.

No armature can fall unless the notch s is in

line with it, and when an armature has en-

tered this notch s the disk cannot be turned.
| Sinece there is but one notch it is then impos-

| sible for a second armature to fall back far
enough to make or break contact with its con--

tact-pmnts_uﬂtll the first armature has re-

all confusion is avmded and it-is insured that

when one train has taken a route no other
train can take a conflicting route until the -
first train has cleared the main track. It is |
| not necessary that this disk should be turned
by hand. The passage of a train onto any

of the siding track-sections may be caused to

‘move the ar mature of an electromagnet, and

the motioxn of this armature may be caused to
rotate the disk until the armature of the re-

lay corresponding to the siding track-section

falls into the notch s, when the disk will be

“safety.”  When the train has passed off

from the siding track-section, the magnet of

the relay will be energized, so that the arma-

ture is drawn out of the notch s, and the disk

If there

s is a noteh in the disk of a size

Hence only one relay
! may be operated at once and only one signal
| .can be set to “safety ¥ at any one time, 0 tha,t
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locked and the corresponding signal set to -

.I.ISI | .

can then be returned to “nor mal” bya, qplmw -

or by other suitable means. |
Having thus completely described my in-

‘vention, what I desire to secure by Lette1s

Patent is—
1. In an electrical F&Iley sw'nalmcrsystem

‘the combination, with twoinsulated blocks or
sections of track, an electrically controlled

signal for each block controlling theentrance
of trains thereto a signal circuit for each

block controlling the swnal of that block and:
passing throuo'h the rails of said block, a sig-
nal battery for each signal circuit, means for

throwing the signal ba,tter} of each block into -
or out of its mgnal circuit, thereby setting to
-safety or to danger the swna,l of that block
‘and a circuit controller ope_ra,ted from theen-

120 .

125'_

I3O0 :
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trance of the second block and'éonti‘{ﬂling the

'signal circuit of the first block, and arranged
to set to danger or to hold at danger the sig-

nal of the first block when a train is entering
the second block, substantially as descrlbed

2. Inan electuual railway signalingsystem,.

the combination, with two insulated blocks or
sections of tlack an electrically controlled
signal for each blc}ck controlling the entrance
of trains thereto, a &gnal elrcult for each
block controlling the signal of that block and

passing through the rails of said block, a sig-.

nal battery for each signal circuit, means for

throwing each of said signals into and out of

its swrml cireuit, and a eireuit controller op-

-elated from the entrance of the second block

and eontrollmﬂ‘ the signal circuit of the ﬁrst
block, and mlanﬂed to break the signal cir-

- cult of the first block when a train is entelmw

20

- battery at each end of each bloek, a lme con-.

30

the second block, substantially as descmbed |

. In an electr wal_ rallwaysignaling system,
the combination , with two insumted blocks or
sections of track, an electrically controiled
signal at each end of each block controlling
the entrance of trains to said block, a swnal

ductor for each block, and a eircuit controller
for each end of each block connected to the
signal and battery at that end of that bloek

and to the line conductor, and adapted to

connect either said signal or said battery to
the line conductor, and means for getting to
danger or for holding at danger the signals of

the ﬁret blocle when the smual of the second

block situated at the c*tatlon nearest the first
block is at safety, substantially as described.
4, In an electrical rallway sigraling system,

- the combination, with two msnldted bloeks or

_. 0

sections of track an electrically controlled
signal at each end of each block controliing

'the entrance of trains to said block, a bwual

battery at each end of each bloek, a line con-
duactor for each block,and a clrcmt controller

for each. end of each blocl«: connected to the

_45
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signal and battery at that end of that block
and to the line conductor, and adapted to
connect either said signal or said battery to
the line conductor, and means for breaking

the line circuit Uf the first block when the,,

signal of the second block sitnated at the

etatmn nearest the first block 18 in the line |

circult of the second block bubstantlally as

- deseribed.

55

5. In an electrical railway sgnalmﬂ* system,

the combination, with two or more blocks or

sections of 'traek and a signal for each end of

~each block controllmrr the entrance of trains

60

- connected to the signal cireuit of the block |

thereto, of a signal battery for each end of

each block, an “electr ically operated circuit
controller or switeh for each end of each block

and to the signal and signal battery of its end
of the block, and adapted to connect either

sald signal or sald battery to the signal cir-

cuit, aud an insulated track section for each
end 01.‘ each block and a local cireuit and bat-
tery therefor,controlling the circuit controller

| or H? substantially as described.
7. In an eleetmcallallwaysmnahnfrsystcm |
the combination, with a DLlock or section of

teries a? and aﬁ at the ends C and D of

543,502

1 of that end of the block and conneected to the

rails of said insulated track section, the said

insulated track section of each block being
‘placed between the corresponding insulated

track section of the adjoining block and the

main frack section of the deOlI’llH”‘ hlock,

substantially as deseribed.
6. Inanelectrical railway swnalm > Sy 5Lem

‘the combmatlm with two (L{]Ja,eent blccks or

sections of track CD and D E, and signals 5°
and S* controllmw the entrance of trains io

70
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said blocks, of an insulated track section 1%

an e]ectrwcﬂly operated circuit controller R’

and a battery and circuit operating said cir-

cuit eontroller and adapted to cause the ar-

80

mature thereof to fall when wheels are on said
track section H? an insulated track section

"H3, an elevtmcally operated circuit controller

R*and a battery and cireuit for operating
said cireuit controller adapted tocause the ar-
mature thereof to rise when wheelsareon said

track section H? a battery and circuit con-

trolled byecireuit contmlhrw devices operated
by the armature of circuit contro]ler R’ and
adapted to operate signal 3* when wheels are

on track section H?, a battery and circuit for

opelatmgswnal 5%, aud cirenit controlling de-
vices operated by the movement of the arma-

tare of circuit controllers R and R? control-
ling the circuit of signal §°% and adapte(‘l to

90
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pwvent the operatmu of said signal when

wheels are on either of said track ‘-“46(313101’18 II2

- 100C

track C D, having a siding at D, a line con-

duactor ettendmw thmun'hmlt the block, sig-

nals 8% and §° c(mtrollmfr the entmnee of |

trains into the block at the ends C and D re-

spectively and a signal S°controlling the en- :

trance of trains into the block fmm the sid-

ing, said signals being electrically operated
‘and arranged to indicate danger when no cuar-

rent is flowing thmufrh them and signal bat-

said

11O

block respectively, of cirenit controllers or

switches R and R® at the ends C and D of

said bloek, respectively, each conpected to

the signal and battery at its end of the block,

and to the line conductor, and adapted to

place either said signal or said batter y in eir-
cuit with thé line conduatm* and a cireuit
controller or switeh IS, c_annected to cireuit

115

120

controlier R?, signal Sﬂ and the line condue-
tor, and adapted when operated to eut said
circuit controller R? out of circuit with the

line condnctor, thereby maintaining said sig-

nal S° at danger, and to place swnal S% in eir-
cuit with the lme conductor substantmlly as

‘described.
8. In an electrlca.l railway smtmhnﬂ' system,._

the combination, with a blocl{ or sectmn of
track C D having two or more sidings at D,

a line conductor extending throughout the

block, signals S* and S° controlling the -en-

125
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trance of trains into tiie block at the ends C

a-nd_ D respectively and -Signals S0 Sl &e,,




' oontrolhnﬂ' the entrance of trems into the [ tmok seotlon and controlling said eireuit con- |

543,502

- . block from the sidings, said signals being

‘electrically operated and elranfred to 1nd1-
cate danger when no current 18 flowing

through them, and signal batteries a?and a8 et
the ends C_a,nd D of

. of circuit controllers or switches R and R3at

10

I3

20

theends C and D of said block, respectively,
each connected- to the signal a,nd battery at
its end of the block, and to the line oonduo-

tor, and adapted to p]a,ee either said signal or |
said battery in circuit with the line oondne-_

tor, eleotrloally operated ecircuit controllers
or sw1teheso" r’, &c.,corresponding to signals

S S &e., respectwely, each connected to

the elremt oontroller R3, to ‘the line condue-
- tor, and to its oorrespondmﬂ' signal, and |
'adepted when operated to cutsaid circuit con-

troller R® out of circuit with the line conduc-

tor, thereby maintiaining signal S° at danger,

| d]ld to place ifs eorre.epond.11:1«'T signal in cir-
~cult with the line conduector, local batteries

25
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and cireuits for each siding arrenwed to oper-

ate the cireuit contloller emreepondlnw to
satd siding when a train passes from the sid-

ing to the main track, and an interlocking de-

vice controlling seld SIdlnn' signals and-

adapted to prevent one of said 51d1nﬂ' signals

from being set to safety when enother has

already been set to safety, substantlally as
desecribed.

9. Inan electrical rellwey smndllnw system |

- the combination, with twe adJeoent bloeks or

35

- sections of traek CDand D E, aline conduc-

tor for each bloek extending throuﬂ*hout the

- block, electrically controlled svmale S? and

40

block D E respectively, signal batteries a® and
a® at the ends of block O D, signal batteries
a® and ¢'°-at the ends of blook D E, and e¢ir-

~ cuit eontrollers or switches R, R?, and RP cor-

responding respectively to ewnels S¢, 8% and
S’, each circuit controller belnﬂ‘ connected fo
its corresponding signal and bettery and to

the line ¢ircuit of 1ts bloek and being adapted

toplace eithersaid signalorsaid batterv in cir-

 cuit with that line olremt of an electrically

operated circuit controller R?, corresponding

to signal S* and connected to that signal, to

battery af, 'and to the line cireuit of block D

K and edepted when operated to place either
~ sald signal or said battery in circuit with said

line ecircuit, an electrically operated ecircuit’

controller R’ an insulated track section H? at
the end D of block C D, a local battery and

sald block respectively,

-85 at the ends C'and D of block C D respect- i
~ ively, and S* and 87 at the ends D and E of

. ClI’CHlt therefor connected to the rails of said i

troller R’, and adapted to cause the armature

thereof to fall when wheels are on sald track

section H? a battery a! and local cireuit for

operating cirenit controller R* controlled by

60

circuit controller R’ and arranged to cause

signal S*to be placed in cireuis with the line
| eircuit of block D E when circuit controller

R’ is operated through the presence of wheels

when operated to prevent the operation of cir-
cuit controller R? and the placing of signal S*

in the line cireuit, and conductors formlnn'
‘part of the line conduotm of block C.D and

connected to eireuit controllers R’ and R3,
and arranged to prevent the operation of the

line oircnit of that block when the armature

of circuit controller R’ is down or when the

upon said track section H? aswitch N adapted

75

circuif controller R3 is operated to place sig-
nal §° in eircuit with the line cireuit of blook |
D E, substantlally as desecribed. |

10 In an electrical railway swnehng Sys- J

tem, the combination, with two or more inter--
electrically controlled signals
for controlling traffic on said tracks, and sig-
nal circuits and batteries for operating said
signals, of circuit controlling switches or .re-
Jlays for operating said swnel circuits, having
operating levers a,rra,nfred about a revolubly

fering tracks,

mounted disk which is provided with a notch

in its periphery adapted to receive each of

sald levers when opposite the same, said cir-

cuit controlling devices being adapted each

8o
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to operate its swnal ¢ircuit when 1ts operat-

ing or switch lever is w1th1n seud notoh sub-
eta,nually as described. f -

- 11. In an electrical railway Slgnehnﬂ' Sys-
tem the combination, with two or more inter-

95

felmn' tracks, HS end HY, electrically con-

trolled si n'nale S® and S* controlling traffic on
said Lraeks, and signal circuits end batteries
for operating said signels, of circuit control-
ling switches or relays r and +/ for operating

sald signal cirenits, having operating levers
arranged about a revolubly mounted disk d
which i8 provided with a notech s in its pe-
‘riphery adapted to receive each of said levers
when opposite the same, and contact points.
operated by the movement of the operating

100
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lever of each switch, and controlling the eir-

cultof thesignal oorreepondmﬂ' to qmd switch,
subetantmlly as described. |

TIIOWIAS BULLIT[‘ DI‘{O\T

Wltnesses |
 RALPH S. ROUNDS
H M. MARBLE.
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