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To all whom it may concern:

Be it known that I, WILMER W. SALMON, a
citizen of the United States, residing at Chi-
cago, in the county of Cook, State of Illinois,

have invented certain new and useful Im- :

provements in Signaling Systems for Single-
Irack Railways, of which the following is a
specification. |

My invention relates to electric block-sig-

naling systems for single-track roads; and it

has for its object to provide a more reliable
system of this nature than has been hereto-
fore known. |

It consists of the various features herein-
atter pointed out.

The system herein described is-a modifica-
tion of an electric signaling system desecribed
In an application filed simultaneously here-
with, the principal difference being that in
the present system the signal operating or
controlling circuits stand normally closed
with the signals at ‘““safety,” while in the
other system the signal-circuits are normally
open and the signals at ‘“danger,” which ne-
cessitates a material difference inthe arrange-

ment of the circuits and also a difference in

the circuit-controlling means to produce a
complete protective system for outgoing and
Incoming trains. To further distinguish the

cases, Larbitrarily designate this case ““ Case |

577 and the other case **Case 6.”

The accompanying drawing represents dia-
grammatically the preferred embodiment of
my present invention. In this diagram the
track is provided with a series of signals A
C E, &e., to signal trains running in the di-
rection of the arrow or outrunning trains
and a series of signals I D B, &e., tosignal
the trains running in the opposite direction
or inrunning trains. The signals A C E,
&c., may be therefore termed ‘‘outrunning
signals” and the blocks which they guard
““outrunning blocks,” the signals F' D B, &e.,
being termed ‘‘inrunning signals” and their
blocks “‘inrunning blocks.” Of course the
terms ‘“ Inrunning” and ‘“‘outrunning” could
be applied to either series of signals, and the

terms are chosen and applied merely for the

purposes of deseription. Thesignals are pro-

vided each with a signal-circuit for operating

i

| eircuits are controlled by the passage of a

train by means of track-circuits. There are
various types of track-circuits which might
be employed in carrying out the broad spirit 55
of my invention—for example, track-circuits
permanently unbroken, normally closed or
normally broken, track-cireuits operated by
track instruments, or track-circuitsincluding
the rails of the track. The track - circuits 6o
shown in thedrawing include the rails of the -
track and are permanently unbroken, their
magnets being shunted by the train. The
track 1s divided into subsections, each in-
cluding a magnet and battery. These sub- 65

‘sectlons are lettered NO OP PQ QR RS ST,

the batteries for their track-circuits are num-
bered 1, 9, 17, 25, 33, and 41, and their mag-
nets are numbered 5, 13, 21, 29, 37, and 45,
respectively. The signals are preferably ar- 7o
ranged onopposife sides of thetrack, asshown.
The signals on one side of the track act as
danger-signals to trains advancing in one di-
rection and as opposing signals to trains ad-
vancing in the other. Thus signals A, C, ys

- and K act as danger-signals to trains pro-

ceeding in the direction of the arrow and are
opposing signals to trains proceeding in the
other direction, while signals B, D, and F act
as danger-signals to trains proceeding in the 8o
reverse direction to that of the arrow and op-
posing signals to trains traveling in the direc-
tion of the arrow. TFor the sake of concise-
ness the terms ‘“danger-signal” and *‘ oppos-
Ing signal” will be used in this specification 85
with the meaning above given.

My preferred arrangement of devices will
be best explained by describing in order, in
connection with the drawing, the successive
operations of a train upon those devices in go
passing over the sections of track represent-
ed. It will be understood that in the form

of my devices shown in the drawing the va-

rious signals there shown are normally at
“safety” and are held at ‘“safety” by nor- 93
mally closed signaling-circuits.
Firstoperation, on train entering track-sec-
tion NO at N in the direction of the arrow:
As soon as the wheels strike the rails of the
section NO the relay 5 in the circuit, wire 2, 1oe
rail 3, wire 4, relay 5, wire 6, rail 7, wire S of

or controlling the signal, and these signal- | the battery is in the ordinary way demagnets
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ized, and the circuit-breakers 76 and 59 drop

The fall of the circuit-breaker 76 breaks the

circuit of the battery 74 through the signal

- D, and accordingly puts that smnal at ¢ da,n-
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This cirecuit is as follows: battery 74,
wire 75, circuit-breaker 76, wire 77, 01101:1113-
breaker a, wire 78, signal D, wire d, common
battery-wireo,back to battery 74. Theeffect,
therefore, of the entrance of a train upon the
section NO is, through the breaking of the
cireuit at 76, to putthe signal D at “danfrer

and of comse to eantmue it at ¢ danﬂ'er” as

long as anypart of the train ison the seetmn
The signal B had previously, while the
train was on a section of the road preceding
NO, been put at ‘‘danger,” as will appear

hereinafter,and the effectof thetrainentering |

or remaining upon section NO is also to con-
tinue signal B at ‘“danger,” as will be here-
inafter explained. Through the circuit-
breaker 59, which also drops when the relay
5 is demagnetized, the train while on the sec-
tion NO also continues at ‘“ danger” the sig-
nal which precedes A on the same side of the

‘track as A, as will be hereinafter explained.

The effect accordlnfrly of the train entering
upon or remaining upon section NO is to

put D to ‘‘danger, 7 continue B at ‘“ danger,”
and continue at “danﬂ'er ” the signal whlch'

precedes A on the same side of the track.

- The opposing signal D, which will act as a

danger-signal to any train approachingin the

~ direction opposite to that of the arrow, will

35

40

prevent such train from approaching nearer

than R, and the signal which precedes A on

the same side of the track will prevent a rear

collision with the train on the section NO.
As soon as the train has enfirely passed off

from NO circuit-breakers 76 and 59 imme--

diately close. This would immediately have
the effect, first, of closing the circuit through
signal D and putting it at ‘“‘safety’” were it

- not for the opening, in a manner presently

45

to be deseribed, of another circuit-breaker ¢
in that circuit, and, secondly, of closing the
circuit through the signal preceding A on the

~same side of the track and putting it at

- tion OP:

55

‘““safety” were it not for the opening, in a

manner presently to be described, of another
cireunit-breaker 61 also in the same circuit.

Second operation,on said train entering sec-
As soon as the train enters this
section it demagnetizes relay 13, the circuit
through which is 14 15 16, battery 9 1011 12,
back to relay 13. Circuit-breakers 56 and
61at once drop. The effectof the opening of
56 is to open the circuit through signal A.

- This circuit is as follows: signal A, wire 54,

60

_.65

circuit-breaker 53, wire 52, circuit-breaker
51, wire 50, battery 49, common battery-wire
0, wire 57, cireunit-breaker 56, wire 59, back
to signal A. Signal A accordingly goes to

‘‘danger” and stays there as long as the

train remains on OF. This signal operates
to protect the train on OP flOlll rear-end col-
lisions. In my preferred form of devices the

cirenit-breaker a in the eircuit of the signal

| 1cally opened

697,277

‘D is so connected to the mechanism of the

signal A that when the latter goesto‘‘ danger”

the circuit - breaker « 1is thereby mechau-
‘Such a mechanical arrange-
ment is well known in the art and need not
be here described. The opening of this cir-
cuit-breaker a conmnues the signal Dat‘“dan-

‘ger,” and it_so remains as 10110' as the train

is on section OP. The dronpmﬂ‘ of the cir-
cuit-breaker 61l continues at *“ danger” the 8ig-

nal which precedes A on the -same.side of_

the track in the same manner as the drop-
ping of circuit-breaker 51 by the entrance of
the train upon section QR continues signal

- Aat““danger,” as will be presently descr ibed.

The eonbmuance at ‘“danger” of the said sig-
nal preceding A on thesame sideof the tlack
through a cireuit-breaker in the circuit of

' the blu'na,l B, corresponding t0 circuit-breaker
@ in the circuit of signal D, continues B at
‘“danger,” just as the ooing to and continu-

ance at ‘! danﬂer ?of swnal A through circuit-
breaker o puts_ and ‘continues swnal D at
‘““danger.” The entrance of the train upon
section OP accordingly puts signal A at *“dan-

oor’ and continues at ‘° danﬂ‘er” signals D B

cmd the one preceding A on the same side of

| the track. No trajn approaching in the op-

posite direction can come nearer than signal
D, and notrainfollowing can approach nearer
than the signal precedmw A on the same side
of the tr aek The entire removal of the train
from section OP will close 56 and 61. The
closing of 56 would close the circuit through

Iﬂ'nal A were it not for the opening of the

clrcmt breaker 53 in the same cirenit in the
manner presently to be deseribed. The clos-
ing of 61 closes the last break in the circuit of

the signal preceding A on the same side of the

track and that signal goes to ‘“safety,” with
the eﬂ"ect of 1mmed1ately closing the circuit
through the signal I3, which at once goes to
¢ sa,fety '-

. Third operation, on tmm entering section
PQ: This will at once demagnetize relav 21,
the circnit of which is as follows: 21 2019 18,
battery 17 24 23 22, back torelay 21. There-
upon circuit - breakers 86 and 53 will drop.
Circuit-breaker 86 is in the circuit of the sig-
nal F,which circuit is as follows: battery 84 80
86 87, cwcult breaker ¢ 88, signal B, wire f,com-
mon battery wire o, back to battery 84. The
dropping of cucmt breaker 86 accordingly
sends signal I to ‘‘danger.” The dropping of
circuit- bLeakel 53, whleh is in the cireuit of
the signal A, eontmues that signal at ‘“dan-
ger.” As lonﬂ* as signal A remains at ‘‘dan-
ﬂ'er” circuit- b1ea,kel o in circult of signal D

also remains open, and accordingly ‘310'[1&1 D

is also continued at ‘‘danger” by the drop-

- ping of circuit-breaker 53. "The effect accord-
ingly of the entrance of the train upon seec-
130

tion PQ is to send signal K to ‘‘danger” and
to continue signals D and A at “danwel

The train is thus effectually protected while
on this section both in front and rear. As
soon as the train has entirely passed off from
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section PQ circuit-breakers 86 and 53 are at | going to ““danger” opens circuit-breaker ein

once closed. 86 in closing would closethe cir-
cuit through signal F and send it to ““safety”
were 1t not for the circuit-breaker ¢, which is

dropped in the manner about to be deseribed,

thus continuning F at ‘“‘danger.” 53 in clos-
ing would close the circuit through signal A
were 1t not for circuit-breaker 51, which is
opened in the manner about tobe described,
thus continuing A still further at *“danger.”

IFourth operation, on train entering section

QR: This demagnetizes relay 29, the circuit
of which is relay 29 30 31 32, battery 25 26 27

23, back torelay 29. Circuit-breakers 72 and
ol at once drop. In dropping 72 opens the
circuit through signal C and sends it to
““danger.” This cireunit is signal C 70, cir-

cuit-breaker 69 68, circuit-breaker 67 66, bat--

tery 65, common battery-wire o 73, circuit-
breaker 72 71, back to signal C. Assignal C
goes to ‘‘danger” it mechanically opens cir-
cult-breaker cin the circuit of signal Fin the

‘““danger” opened circuit-breaker a¢. Signal
Low

F 18 accordingly continued at ‘“danger” by.
the dropping of eircuit-breaker 72, In drop-

ping circuit-breaker 51 continues signal A at;
““danger.” This accordingly continues sig-
nal D at “danger.” The effect therefore of
the entrance of the train upon section QR is
to put C at ““danger” and to continue A, D,
and F at ““danger.”

closed. 72in closing would close the circuit
through signal Cand putit at ‘““safety” were

1t not for another break made in this eireuit
at 69 in the manner about to be described.

ol 1n closing closes the last break in the cir-

cuit through the signal A and sends it to

‘“safety.” In returning to ‘‘safety” signal
A closes the circuit-breaker «, and thus sends
signal D also to ‘“*safety.” |

Fifth operation, on entering section RS:
Relay 37 is at once demagnetized. Its eircuit
18 as follows: Relay 37 36 35 34, battery 33
40 39 38, back to relay 37. Circuit-breakers
81 and 69 at once drop. S81-sin the circuit of
the next signal beyond F on that side of the
track. Thissignalis not shown, but if shown
woutld be lettered H. This signal therefore

goes to ““danger.” 69 in dropping makesan-

other break in the cireuit through the signal
C, and accordingly continues that signal at
‘““danger.”

onenteringsection RSaccordingly puts signal
I at *“danger” and continues signals Cand F
at ‘‘danger.” As the train leaves section RS
51 and 69 close; but the circuits through sig-
nal H and signal C are not closed, because of

new breaks made at ¢ and 67, respectively,

on the train entering section ST.

Sixth operation, on entering section ST:
In the manner above described the train de-
magnetizes relay 45 and opens the cireunit-
breakers 91 and 67.

When the train quits.
section QR, circuit-breakers 72 and 51 are

T'his, through circuit-breaker ¢,
alsocontinuessignal Fat““danger.” The train.

91 1n dropping opens.

circuitb of signal II, continuing the latter at
““danger.” 67 1in dropping continues signal G
at ‘‘danger,”whichlatter, alsothrough eircuit-

70

breaker ¢, continues signal F at danger. On

the train quitting section ST the last break
67 In-the circuit through signal C is closed

and thatsignal goes to ‘““safety,” thusallowing

Falsotogo to ““safety.” SignalKiscontinued
at ‘‘danger” by the train entering the next sec-
tion just as signal A iscontinued at ¢ danger ™
on the train entering section I’Q. The ef-
fect of the passage of a train proceeding over

the various track-sections in the direction

the reverse to that indicated by the arrow
would be the same upon the various circuits

and signals as that previously described, ex-

cept that it will be in the reverse order.
Such a train entering upon section TS at T
would send signal C to ‘“danger,” and thereby
also signal F, and. continue signal E, and
thereby signal H, at ‘“danger.” On entering
section SR it would continue signals C, F,
and H at ‘““danger.” On entering section
RQ 1t would send A and D to ‘‘danger” and
continue C and I at ‘““danger,” and so on,
through the remaining sections. The num-

| ber of track-sections and of signals and eir-

cuits can of course be increased indefinitely,

75

30

Q0O

95

the arrangement of the same being mere du-

plications of the devices herein shown and
described. In place of the circuit-breaker o
in the circuit of the signal D, which is opened
mechanically by the signal A as it goes to
““danger” and is held in that position as long
as signal A is at ‘“ danger,” separate circuit-

100

breakers could in the well-known manner be -

introduced into the circuit of signal D, con-

105

trolled by the relays 13, 21, and 29, so that

the presence of the train on any one of the
sections OP, PQ, and QR would continue sig-
nal D at ‘“danger.” 1 prefer, however, the
arrangement shown in the drawings as being
of a simpler construction. |

1t will be noted from the above description
thatforaninrunning train the signal ¥ guards

its rear from the point T to the point P, that

the signal D guards its rear from the point
R tothepoint N, and that the signal B guards
1ts rear from the point P to a point beyond
the point N. These inrunning blocks there-
fore overlap each other. In the same way it

will be observed that the outrunning blocks

overlap each other. It will be noted, more-

over, that when an ouftrunning train reaches

I1IO

115

120

the point O in advance of the outrunning

signal A it puts it to ‘“danger” behind the
train and also puts the inrunning signal D
ahead of the train toor holds it at ‘‘danger.”
The signals A and D may be termed ¢“ corre-
sponding” signals, likewise the signals C and

| I, The signals A, C, and E face the outrun-

ning trains or opposite the direction of the
arrow, and the signals B, D, and K face the
other direction. Any pointaway from a sig-

nal in the direction which it faces may be

the circuit through signal E, and the Iatter in | said to be in advance of or to precede the sig-

. r
- L]
n
T I1.r.
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nal.
would then be said to be in the rear of or to
succeed the signal. For example, the point
QQ with respect to the signals A, C, and K
18 in the rear of or succeeds the signal A, but
is in advance of -or precedes the signal K.
With respect to the signals B, D, and F the
point Q precedes or 1s in advance of the sig-
nal B, but is in the rear of or succeeds the
signal D.

In the systems heretofore known or used

in single-track block-signaling a train pro-
ceeding in the direction of the arrow would
send opposmn' signal D to ‘‘danger” when it
reached point O and a train approaehmn‘ in
the opposite direction would send opposing
signal A to ‘*danger” when it arrived at point
R. The following danger is inherent in
such systems, to wit: Should two trains ap-
proaching each other pass the points O and
R at the same moment, acollision would prob-
ably occur somewhere between signals B and

C, for the engineer on the train at O seeing

signal A go to ‘“danger ” as he passed would
naturally think that it was his train that sent
it to ‘“danger,” and so would proceed, and the
engineer on the other train would likewise
draw the same inference astosignal D. Sig-
nals B and C, itis true, are both at ¢ danger;”
but B 18 not a danger-signal for the train pro-
ceeding in the direction of the arrow, and C
is not a danger-signal for the other train.

Both trains would dccordm{rly pass these sig-

nals and would meet at some mtermedlate

point between. This danger is entirely re-
moved by my improved device, as signal D is
set at ‘‘danger” by the train when it reaches
N a sufficient distance in advance of both sig-
nals A and B. If both trains pass points N
and R at the same moment, signal A 1s at
once set at ‘‘danger,” and as signal B isalso
at ‘‘danger,” having been previously so set

- by the train before it reaches point N, one

45

train cannot pass signal A and the other can-
notpasssignal B, and a collision isimpossible.

While I prefer to arrange the two sets of
signals alternately, as shown in the drawings,
my improved device can still be operatively

- used, as will on inspection be apparent to

50

any one skilled in this art, even if the corre-
sponding signals of the two series be set op-

posite or alongside of each other.

My preferred form shows the rail-circuits

-~ as normally closed. These circuits could, if

60

desired and without departing from my in-
vention, be made normally open, to be closed
by the train in the well-known manner, such
other modifications in the system as would
be made necessary thereby being evident to
any one skilled in the art.

What I ¢laim as new, and desire to secure
by Letters Patent, is—

1. Inanelectric mgnahnﬂ system forsingle-
track roads, the combination of a seriesof out-

‘running blocks and a series of overlapping

inrunning blocks, signals for the blocks, sig-

- nal-operating devices connecting the inrun-

697,27

~ Points on the other side of the signal | ning signals together and the outrunning sig-

nals tog oether and interconnecting the inrun-
ning a,ud outrunning signals, an eleetroma,ﬁ*-
netic double switch controlling the outrun-
ning signals of its section, a second electro-
magnetic double switch controlling with the
first of said switches the corresponding signal
and the outrunning of the preceding blocks,
and the inrunning signal of the section at
which the second-named magnet is located,

70

75

said inrunning signal being located in the

rear of its corresponding outrunning signal
not less than the distance between the said
intunning signal and the next inrunning sig-
nal toward the said outrunning signal, sub-
stantially as set forth. |

2. In an electrie block-signaling system the
combination of a series of inrunning blocks,
and a series of outrunning blocks, swnals for
the blocks and signal operating or controllmn'
circuits for signa,ls connecting the inrunning
signals together and the outrunning signals
together and interconnecting the inrunning
and outrunning signals, an electromagnetic
double switch controlling the outmnmnﬂ' sig-
nals of its section, a seeond eIectloma,ﬂ'netlc
double switch controllmn' with the first Of the
said switches the corresp‘onding signal and
the outrunning signal of the preceding block,
and the inrunning signal of the section at

| which the second-named magnet is located,

substantially as set forth.
3. In anelectricsignaling system forsingle-
track roads, the comnbination of a series of out-

‘running blocks and a series of overlapping

80-

go

95

IOO

inrunning blocks, signals for the blocks and

operating or controlling circuits for the sig-
nals connecting the inrunning signals 1:0-
gether and the Outrunmnﬂ‘ 10‘1’1&18 together

105

and interconnecting the inrunning and out-

running signals, each outrunning signal
cuarding a portion of the track which is also
guarded by a corresponding inrunningsignal,
said inrunning signal being located in the rear

of its corresponding outrunning signal not

less than the distance between the said inrun-
ning signal and the next inrunning signal to-
ward the said outrunning signal, a pair of
double electromagnetic switches located at

the outrunning signal, one of said switches

controlling the outrunning signals of a block,
the other of said switches controlling the cor-
responding signal, substantially as set forth.

4. In an electricsignaling system for single-

track roads, the combination of a series of out-

running blocks and a series of overlapping
inrunning blocks, signals for the blocks con-
necting the inrunning signals together and
the outrunning signals together and inter-
connecting the inrunning and outrunning
signals, and operating or controlling cireuits
for the signals, each outrunningsignal guard-
ing a portion of the track which is also guard-
ed by a corresponding inrunning signal, said
inrunning signal being located in the rear of
its corresponding outrunning signal not less

| than the distance between the said inrun-
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Illl]“' Sl“’ﬂﬂl and thenext 1111‘1111]:111]“' 81011&1 £o-

ward the said outrunning signal, a lna,frlletle
double switch (301‘1131"01111]“‘ the 011131‘1111{11[1#

signal of itssection, a seeond magnetic doub’le
smtch controlling with the ﬁrst of the said
switches the eorrespondmw signal and the
outrunning signal of the preeedmf:'bloeh, and

its correspondmﬂ swna] _substammllv asset |

forth.

5. In asingle-track block-signaling s_ystem |
two series of signals, each series adapted to |

act as danger sig nals for trains movingin one
direction and as opposing signals for trains
movingin the other direction, said signals be- |

ing arranged alternatelyalong the track, first |

a signal from oneseries,then asignal from the |
otherand so on,insulated sections of track for |

thesignals,a track-cirenit for each of said see- |

tions of track adapted to be operated by the
train while on said section,a doubleswiteh- re-
layin each of said circuits, secondary signal-
ing circuits adapted to operate the signals, |
circuit-breakersin each of said signaling-cir-
cuits adapted in the signal-circuits of one se-
ries of said signals to be operated by the re-
lays in threeof said track-circuits and in the
signaling-eircuits of the other series to be |

operated by the relays in four of said track-

circuits, substantially as set forth.

6. Inasingle-track block- -signaling systeun,
two series 01 signals, each series adapted to |
act asdanger- swnals fortrains movingin one
direction. and as opposing signals for trains
moving in the other dir eetlon sald signals be-
ing armnged alternately alon g the 131*&(31{, first
a signal from one series, then a signal from

the other and so on, insulated sections of |
track for the signals, 2 NOTIN ally closed track-

circuit for eaeh of said sectionsof track adapt- |
ed to be operated by the train while on said
section, a double switeh-relay in each of said |

ureults secondary signaling-cireunits, nor-

mally elosed, adapted to operate the signals,
circuit-breakersin each of said signaling-eir-
cuits, adapted in the sig uahnﬂ'-clrcmts of one
series of said signals to bo operated by the

relays in  three of said track-circuits and in

the signaling-circuits of the other series to be
operated by the relays in four of said track-
circuits, substantially as set forth.

7. In asingle-track block-signaling system,
two series of signals, each series adapted to
act asdanger- swnals for trains movingin one
direction ‘md as opposing signals for trains
moving in the other dlreetmn insulated sec-

tions of track, track-circunits ineludinw sald

insulated seetwns adapted to be operated by
the train, double switeh-relays in said cir-
cuits, secondary signaling-circuits adapted to

opelate the signals, circuit-breakers in each

of said swnalm f-"-Gll‘CllltS adapted in the sig-

naling- clrcmts lac&ted at the danger- swnals
of one series of said signals to be operateu by
the relays of the tmck—mrcmts covering the

portions of track between a signal of said first |

series and the opposing sign&l of the other se-

ries which is the second one of said series be-

yond a preliminary track-section which lies

‘immediately in advance of the said signalof

the first series, and adapted 1n the swnahn C- 70

cireuits of the other series of said swnals tol

be operated by the relays of the track cir-

cuits covering the said preliminary track-sec-

tions and th’e track-sections between it and

the second signal of the said other series be- 75

yond said prehmmary track- sectlon,substan—

tially as set forth., -

. 8. The signal system comprising series of
signals, each series constructed to opera,te as
header-swnals when a train is moving in one 8o
-direction, and as rear signals when the train
18 movm In the 0ppos1te direction, and
‘double switch- -relays connecting the individ-
ual members of the series and mterconnect-

1ng the members of the different series, and 85

‘under the control of a moving train to setsuec-

“cessively and maintain a plurality of signals
of one series in advance of the train as header-
signals and a signal of another series set to
the rear of the train as rear 1@11&13 substan- QO
tially as set forth. -

9. The signal system, comprising series of
signals arranged in sets, the individual mem-
bers of a set belnn' eleetmeally interconnect-. |
ed, the one member of a set serving to con- 93
trol the setting of the signal of its companion
to dangeras a header;signal when the train is
‘ranningin onedirection, and a doubleswitch-
relay and electric circuits under the control
of the train to simultaneously operate ad- 1oco
jacent sets of signals tosettwo of the signals

~of one seriesinadvance of the train as header-
signals and to set two of the signals of an-
other series to the rear of the train as rear
signals, substantially as set forth. 10§

10. The signal system, comprising series of
‘signals arranged in sets, the individual mem-
“bers of a set being electrically interconnect-

| ed, the one memberof a set serving to-control
the setting of the signal of its companion to 110
danger as a header-signal when the tfrain is
running inone direction, circuits for the sig-
nal and rail-circuits, double switch-relays in
sald rail-circuits operating or controlling the

signal-circuits, said circuits being org amzed 115

@and arranged 60 protect the train in frontand
rear by at least three signals maintained at

‘danger whereby when two signals of one se-
ries are held at danger as header-signals at

least one signal of the other series must be 120
held at danger as a rear signal and when two
signals of one series are held at- danger-as
rear signals at least one signal of the other
series must be held: at danﬂ'er as a header-
signal, substantially as set forth - | 125

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.

WILMER W. SALMON.

Witnesses:
L. THOMAS,

JOS., . KURCHER. .
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