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To all whom it may concern:
Be it known. that I, SLaveaTER W. IIUFI‘

a citizen of the United States, and a resident.
of Baltimore, in the State of Mar yland, have
‘nvented eertam new and useful Improvements

in Railway Electric Signals, of which the tol—‘-

lowing is a specification.

Thls invention relates to means throuo‘ h the |
ated
electrically by the presence of a train as it:

medium of which a - signal will be a,otL

successively passes certain points along the

railway and will signify to the- enﬁ'meer the'

condition of the track ahead.

While the novel features are apphoeble to
signals working upon various principles, 1

~ prefer to use it, end for the purposes of illus-

tration I shall herem describe 1t in connection

~ with a sVstem wherein all the signals are nor-
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mally set to ** danger” and eaoh signal drops

to safety position as the train a,pprosohes it,

promded the section of track ahead is oleer

but in which each signal will remain stendme

at danger position should the section ahead be
blocked.

ployed, as the ultlma,te object of my invention

is simply to close or leave open, according to
circumstances, a local circuit which is em- .
ployed for aotuatmﬁ* the signal.
therefore, any erra,ncrement of signal may be
| omploved whose operation depends upon the
opening and closing of an electric circuit; but

‘Obviously,

while the above is true I prefer to emplosr

the conventional semaphore. which is moved
to a horizontal position to indicate that the

section ahead is not clear and is dropped to

indicate that the track-section ahead is clear.
Any suitable means may be employed for mov-

ing this semaphore normally to danger posi-
tlon but I prefer to employ automatic mech-

anism for this purpose, whereby each signal

will be set to danger position by the train

itseltf as it passes a given point—such, for in- |
stance, as one of the appliances deserlbed and

claimed in my applications serially numbered
666,989 and 666 990 and filed of even date

Therewith. |
In a signal system opel etmov alonﬂr the lines

~which I heve mentioned the tollowmfr condi-

50 tions hzwe to be met:

It is immaterial to the system what
construction or arrangement of signal be em--

[

- First, 1t 1s necessary to arrange circuits in
such a manner that a train a,pproeohmﬁ' a S19-

nal-post will show a safety signal. This ot

course can be arranged by slmplv having the
| presence of the wheels upon the adjacent track

close a local track-circuit, which will result in
the propersignal being given; but, second, itis
necessary that theclosing of the circuit should
be rendered of no offect if a train be 1mmedi-
ately on the opposite side of the same. post.
Toaccomplish this, it isnecessary toemploy an

| additional track- olroult having a relay which

55
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cooperates with the circuit first named to con-

trol the signal, so thatin the event of the pres-
ence of two trains in adjacent sections of the

road the circuit first named will be rendered-
“safety.”

ineffective to move the signal to °
Therefore one feature of my mventlon oons1sts
in what I shall for convenience terma ‘“* home”

track-circuit. controlled by the presence of a

train on one side of the post and adapted to ac-
tuate the signal either directly or (preferably)

through the medium of a signal-circuit, and
led

an eddltlonel distance track- ou*omt contro.

by the presence of a train within a predeter-
mined distance on the other side of the post

75

and including a relay that controls the track- .

circuit first na,med but, third, if the signal
1s to be applied to suwle track roads, where
trains are moving in opposite dlreotlons on
the same track, it becomes necessary to have
each track-cireuit arranged with the same con-
trolling relation to the other. The second
feeture of my invention therefore consists in
arranging two similar local track-circuits in-
dividually controlled by the presence of trains
on the respective sides of the signal-post,
each having control over the swnel (prefer-

ably throucrh the medium of a local signal-

circuit) and each including a relay, which re-
lay under the influence ot a train on the cor-

‘responding side of the post renders ineffect-

ive the control of the other track-circuit over
the signal. For convenience the relays in-
oluded In the respective track-circuits are also
made the means whereby said circuits respec-

tively control the signal-circuit, their arma-

tures being so errenﬂ'ed that the operation of

elther W]ll close the swna;l circuit, while the
| simultaneous operation of both Wlll open it,
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Fourth. If we employ an automatic setting
device of any well-known construction, pro-
vision must be made to avoid the tripping of
the signal after 1t has been set by a train
when the train reaches the same position on
the opposite side of the post at which a train
coming 1n the opposite direction must trip the
signal. A further feature therefore consists
in making the codperating track-circuits in-
effective under the influence of a train leav-
ing the post. This is accomplished by util-
izing one conductor (preferably the contin-
uous track-rail) in common for both circuits
and introducing a means for bridging the
break in the other conductors of said cir cmts
(preferably the insulated sections of track )
whereby the appropriate relay will alone be
actuated by the approach of a train to either
side of the post and will be held in effective
positicn as the train departs, at which time
the other relay will also have been called into
use; hence no effect on the signal. Thismeans
for brid oing the break may be in the nature of
a cncmt—closer actuated mechanically by the
approach of a train from either direction and
thereafter holding the break closed electrically
till after the departure of the train, or it may
be a high resistance, so that the resistance of
elther circuit when closed through the high-
resistance conductor will be great enough to
prevent attracting the lela,y S a,rmature but
will not prevent holdmcr the armature after
it has once been attracted by a full current.
When, therefore, & train closes a track-circuit
on the side of approach, it will close the relay
on that side but will not close the relay ahead;
but as the train passes the break in the track
the track-circuit ahead 1is also closed before
the preceding one is opened, at which time
the circuit-closer, if used, will be called into
play. Then the train passes beyond the ef-
tective point of the first circuit; but a suffi-
clent current will continue to ﬂow through
the circuit-closer or the high resistance,
whichever 1s used, and retain “the closure ot
the first relay. As we have seen that the si-
multaneous closure of both relays prevents
tripping the signal, it follows that the signal
dropped on the approach of the train. then
set as the train passes the post, will not be

dropped again by the departure of the same
train from the other side of the post, not-

~withstanding the same circuit will have been

closed that is depended upon for actuating
the signal when a train approaches on that
side of the post.

A fifth condition to be met is the avoidance
of the operation of the signal-circuit in the
event of a traln being present at a distant
point, but within the danger limit. A fur-

ther feature therefore consists in arranging
an additional (preferably high- resmtance) re-
lay to control the signal-circuit and which is
itselt under control of what I shall term a
““distance - circuit,” the parts being so ar-

1
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ranged that both the distance-relay and the
local relay will operate if the track is clear
to close the s Likewise 1in the

gnal-circuit.
application of the system to a single-track
road the distance-relay must be duplicated
upon opposite sides of the post, whereby it
enters in as a controlling element in which-
ever direction the train may be movinge. In
order that the signal be actuated by the proper
one of these relays, they are both normally
open and each 1s under the influence of a bat-
tery located at the end of the section on its
side of the post, which battery is included in
the distance-circuit and which distance-cir-
cuit has a part in common which results in
both the local and distance relays being ener-
o1zed and the signal actuated unless the sece-
tion ahead i1s blocked by the presence of a
train. If a train should be present in the
section ahead or if other danger conditions
exist which would short-circuit or cut out the
battery ahead, the local track-circuit relay
alone would operate and the signal could not
be dropped to “"safety.” In order not to re-
quire too fine adjustment of the distance cir-
cult-relays, which operate under the flow of
curren
ized relays.

Further conditions which I desire to pro-
vide for and which are very essential are to
simplity the connections, reduce the cost of
equipment, and save much In running ex-
penses. KFurther features accordingly con-
sist in employing in a common continuous cir-
cult 1n which are introduced 1n a condition ot
normal equilibrium a common battery at each
post for actuating both the local tr: lu,lx-l clays
and a distance-relay in each direction from the
post and introducing each of these batteries by
divided conductorsinto fourcircuits, and in or-
der that only the proper relay may act at the
proper time introducing these batteries in
multiple relation in the distance-circuits, so
that they normally oppose one another and are
not 1n action until short-circuited by presence
of danger condition between them. Since
each battery will be short-circuited by the
presence of a train on the approach side of a
post, the distance-relay will be operated by
the battery from the distant end of the sec-
tion and its armature will be attracted and
the signal operated; but if there 1s a train at
any point in that section beyond the post he-
ing approached the distant battery will he
short-circulted and the local distance-relay
will not be actuated and no safety-sional will
be received. Thelocal battery, which has to
be short-circulted to permit operation of a
local distance-relay by the distant battery, 1s
short-circuited through the local track-relay,
which must be operated simultancously with
the corresponding distance-relay to get a sio-
nal. These conditions render it possible to
employ a single battery with a conductor di-
vided so as to supply two local track-circuits

5 1In one direction only, I employ polar- -
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and two distant circuits running in opposite
If ‘a gravity-bat-

directions from the post.

~tery or other source of high internal resist-

| internal resistance 1s employved I find it nec-
IO

ance is employed, each dlfstance-relav which

1s of high resistance will have the local bat-

tery eﬂ"ectwelv short-circuited from it by sim-

ply closing the circuit through the correspond-
ing local track- relay; but if a battery of small

essary to introduce a high-resistance conduc-

tor between the battery and the distance-re- |

lay in order that the latter may be effectively
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short-circuited by closing the corresponding

local track-circuit, Whl(]h 1s of very much.

lower resistance. MV arrangement involves
all the advantages of a constantlv complete

circuit, so that it is not dependent upon me- .
chanical operation to render it effective, and
at the same time it involves the advantages of .
open-circuit batteries, for the batteries bemﬁ'f

normally opposed thele 1S no flow of current |

and consequently no waste.

The arrangement as above outlined practi-
cally comprisesthe following: Fourrelaysand.
one battery are located at each signal-station.
1pon by the bat-
tery connected between the rails of the track
at that signal and through a circuit closed by
the presence of a train Wlthm a predetermined
distance of the signal-station.
‘other relay acting on the train may be on one

Two of these relays are acted

One or the

or the other s1de of ‘the signal-station. The

other two relays are acted upon by the bat-.
teries at the next signal-stations when either
local relay is acted upon by the battery next |-
on its side of the station, the circuit being com-

pleted by the presence of a train Wlthlll q pre-.

determmed distance from the signal-station.
Since the current which actuates these last

two relays must come from the next station
and through the track-rails, a train between

the relay and the next statlon 1ts wheels con-
necting between the rails, would short-circuit

~ the batterv and prevent any action upon the

45

55

relay. Likewise an open switch or a break in

‘the track would prevent flow from the battery
- with the same result.

through their. armatures form the local cir-

cuit throuo*h the local battery and trip and
are so connected to the two terminals of the

battery and the two terminals of the trip that

the action of both the local relays would ef-
fect a short-circuit of the magnet of the trip
also; hence no action. The action of a local
actuated relay and a distant actuated relay on
the same side of signal-post would leave the

clreults open: hence no effect, while the ac-

- action of a local actuated relaV and a distant

6o

actuated relay on different sides of the signal-
post (the condition existing when a train ap-

- proaches the signal-station from one side clos-

ing the circuit thrmwh the local actuated re-

la,y on that pa,rticular side and the track is
~clear to the next station on the-opposite side,

65 a,llowmtr the current to come from the ba,tterv J

tery at each station.
seribed may be placed at any points between

These four relays

3

at that station” and actuate the relay) would
effect a circuit through the local battery and

trip, causing the trip to act and a clear signal
to be given.

An additional feature to be noticed in con-
nection with the,arrano'ement above described

1s that the home-signal relay is not prevented

from closing by the presence of a train in the
i second section ahead even though the circuit.

next to the battery ahead be closed by said
train throuof'h the next high-resistance relay.
This 1s because the ba,ttery 1s of suflicient
strength to send the current in both directions
through sald relay. Danger will

Hix-
panding this principle and employing signal-
relays of different resistances, I am enabled to
provide a system ‘whereby a distance-signal
may be employed in addition to the home S1g-
nal in order to indicate whether a train be in

| the second section ahead and without requir-
g amultiplication of distance-circuits.
1s done by introducing in the distance-cirenit

This

arelay requiring amuch stronger current than

the home-signal relay which will operate along

with the home-signal relay when all the cur-

75

therefore
not be indicated on the home signal unless a
-train be within the nextsucceeding block.

80

-

rent flows from the next battery ahead, but
which when a portion of such current is led

off in the other direction by the presence of a

train in the second section ahead will not op-
erate, notwithstanding suﬁ' cient current does

Pass rearward to enero‘lze the home signal
relay.

By the foregoing arranwement I am en-

abled to establish a system embodying two
characters of signals, relays of differential re-

95

100

sistance controlling the respective signals, a

sections in the usual way, and a single bat-
The distance-signals de-

the home signals or on the same posts with
sald home signals. The latter arrangement

common for both signals.

I shall accordingly
1ilustrate the di

stance-swnals as belng asso-

clated with the-home Sw'na,ls and employmcr )
‘number of partsin common therewith. When
so associated, the distance-signals are brought
under control of the local circuits, and there- )

fore subject to the train receiving the signal

precisely in the same manner as described

with reference -to the home signals. When
the distance-signal system is to be adapted to

single-track mllwayg it 1s desirable to em-

ploy polarized distance-signal relays as well
as polarized home-signal relavs, so that they
operate only with respect to the distant train

‘whose presence they are intended to indicate

ahead of the train receiving the signal. In
duplicating the system for thus operating in

common circuit embracing all the relays of

‘which one conductor is divided into insulated .1og

110

1is preferred, as it results in considerable sav-
1ng of apparatus, the post, setting device, and
some of the instruments being then used in

115
120
I2§

I30
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“cults at each post.

4]

both directions of travel I find it desirable to
have at each station a distinet local signal-cir-
cuit for signal—to wit, a distance-signal cir-
cuit under control of both the distance-relays
and both of the track-relays and the home-

signal circuit, also under control of said track-
relays, together with the home-signal relays,.
and to provide the two track-relays with dis-
tinct sets of contacts for the respective signal-
circuits. In this way each signal will be
tripped to *° qafetv ”? only under the condi-

tions which it 1s intended to indicate—that is

to say, the home signal will always be tripped

to ‘“safety” unleqs thereisa tmm 1in the block
immediately ahead of the train receiving the

signal, while the distance-signal will a,lwa,vs

be trlpped by the presence of a train in the

seconld block ahead of the train receiving the
slgna

W{[V invention will be fully understood upon
reference to the accompanying drawings, in
which—

Figure 1 is a diagrammatic view illustra-
tive of the simplest embodiment of my inven-
tion for a double-track railway—that is, for
a track used in one direction only. Fig. 2
illustrates the application of the same prin-
ciple to a single-track road or one in which

the track is employed for travel 1n both direc-
tions. Iig. 3 is a view similar to Fig. 2, but

-iﬁlustratmo* a modification—namely, “the use

of a make and breal instead of a resistance
interposed between the respective track-cir-
Fig. 3* is a view similar
to Fig. 3, showing mechmlsm for setting
Slﬂ'nal and showmﬂ' more in detail the make
and break of Fig. 3. Fig. 4 is a view illus-
trating the embodiment of both home and
cistance signals in connection with a track
traveled in one direction only. TFig. 5 illus-
trates the application of the home and distance
signals and controlling-circuits to atrack trav-
eled in both directions. Figs. 6,7, and 8 rep-
resent by perspective view, bv' a transverse
section of rail-joint, and by side elevation of
the rail-joint the construction of a bond em-
ployed for reducing the resistance at the rail-
joints sufficient to adapt the tracks to serve as
conductors in making up the circuits employed
111 my Invention.

Referring to Fig. 1, 1 represents the con-
tinuous rail of a ra,ilway-track and 2 the com-
panion rail thereof, which is divided up into
insulated sections for the purposes of my in-
vention. These sections are of two kinds—
namely, long sections 3, extending the greater
part of the dlsta,nce between signal-stations,
and short sections 4 or 4" ad]acent to the sio-
nal stations or posts and e\tendmw on oppo-
site sides thereof distances sufficient to afford
the desired leads or offsets from the signal-
post at which the presence of the train will
trip the signal. These leads are for the pur-
pose of 1nsuring the operation of the signal a
long enough time beforehand to enable the

lead -section 4.

780,885

engineer to stop the tran bhefore reaching the
post and for other effects hereinafter referred
to. 5 represents the posts, which are here
employed simply for the pur ]'){‘;%{‘ of mdicat-
ing the location of the signal-stations. Iach
post 1s assumed to he 1)1(}\*1{10{] with a sienal
6, pivoted at 7 and having a controlling-rod
3, which 1s so arranged 1 practice that it will
tend to draw the signal down to safety posi-
tion whenever the armature 9 is withdrawn hy
an electromagnet 10 from engagement with a
projection 8" on said controlling-rod 8. The
semaphore may be set automatically hy any
approved device—such, for instance, as the
track device shown in Ifig. 3, wherein 8" 1g a
lever connected at one end with the rod 8 and

fulerumed at 8" and connmhen at 1ts opposite

m such relation
be depressed by the
wheelsof the rolling-stoclk. "_Fhesa mechanical
details are uti]"/u] for the sole purpose of
1llustration, and in further consideration of
my invention 1t will simply be necessary to
bear in mind that the energizing of the elec-

tromagnet 10 (or the detnergizing of said mag-

end with a tread 8, whlm 1S
to the railway-rail as to

qnet if 1t should be used 1 a normally closed

circuit) will actuate the signal, whatever its
character may be. The control of this mag-
net under certaln varying conditions is there-
fore the ultimate object to he attained by the
arrangement of circuits, relays, &c., now to
be described. To accomplish the above ob-
]ect I introduce the magnet 10 in what I tern
a  signal - circuit,” whmh conunencing and
endmg at the 111.;1@;11% 18 represented by wire
11, contact-point 12% armature 12, wire 117
batter y 14, wire 117 contact 157, armature L;,
and wire 11%. The Slglml relay 13 at station
B 1s energized by the battery 20° at the next
station ahead, being included in a cirenit with
said battery, (101}1 esented by wires 21 and 17
at sald distant station,) a traclk-section 8 be-
tween stations, and wire 17 relay 13, upper
end of wire 21, wire 18, relay 16, wire 19, and
lead-section 4 at the home station. This leaves
a break in the circuit, which is closed by the
presence of a train on the lead-section 4 and
continuous rail 1. The tl.h.(l]x relay 16 18 1n-
cluded 1n what is called the honw ? track-
cireuit, energized by t huhonw battery 20, and

1ep1esented by wire 21, relay 16, wire 19,
and contnuous rail 1, said
circuit being also normally open, and closed
Smlultaneoushr with the distance track-cir-
cult by the presence of a train on the lead-
section 4 and continuous rail 1. When the
relays 13 and 16 are both energized, the sio-
nal-circuit heretofore deseribed as ineluding
thelr respective armatures 12 and 15 will bhe
completed, magnet 10 will be encrgized, and
the signal dropped to safety position, thus
indicating a clear track ahead.  The batteries
20, of which one 1s located at cach signal-sta-
tion, are connected in parallel between the
continuous rail 1 and the distance-circuits and
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track-clrcmts which they charge, and they are
such that they narmally flow in the same dlrec—

‘t1on, so that no action upon the parts results.
1f, however, a train bridges the space between
'lead-sectlon 4 and contmuous rall 1, a circuit
will be completed through the home battery
20, which will then no loncrer oppose the dis-

tant battery at the next station ahead, and said
distant battery having the cireuit cloqed at the
same time through wires 21 17, track-section

3, wires 17%, 21, 18 and 19, and track-section |

_'4: it follows that both the relsws 13 and 16 are
energized and the safety signal given as ex-

- plained. If, however, a train should be pres-

20

‘ent in the block ahead and thereby close the

circuit between the lonﬂ section 3 and contin-
uous rail 1, the batterv 20 at distant station

will be c:hort -circuited and magnet 13 not, en-

ergized. Hence no safety c:w*nal will be given
and the train . approachmﬁ‘ “the home qwnal
will come to a stop. It 1s trué that the pres-
ence ot a train in the block ahead will likewise
close the circuit fromsection 3 torail 1 throuech

battery 20, wires 21, relay 18, and wire 17
back to the section 3; but at bhis time the pres-

ence of the train on lead-sectlon 4 will short-
circuit the battery 20, because relay 16 is of

- very much lower resistance than the relay 13.

30

35

4.0

the lead section on the opposite side.

Hence relay 13 will remam open, asexplained,

and the signal remain at "danger.” Ifthe dlf—

ference of resistance is not suff cient to insure

operation only under the proper conditions,
the desired operation may be insured by em-
ploying polarized relays. In the event that
the signal drops to *° Smfety” as the train ap-
proaches a post the train proceeds without
slacking speed past the post and comes upon

In
tracks traveled in one direction only the lead-

section on the side of departure (numbered

~4%) 1s in electrical contact with the wire 21.

As soon as the front of the train strikes this
section the battery 20 is short-circui ted, re-

lay 16 opened, and backflow toward the sec-

45

ond station behind prevented.
time a train should be ‘Lppl"OELGhII}G‘ the sta-

-ate the relay 13 at said station A.

If at this

tion A behind, it can get no safety signal,
as there will be no ﬂow of current to actu-
It will
therefore be seen that a train can never get
a satety signal so long as there is a train at
any point ahead nearer than the second block.

- ohould it happen that a train in any block

.55

should back onto the next lead 4* behind,
this would likewise prevent a safety swnal
being given to a train coming onto the ea,d

- 4 of the same station, bemusm the battery

_.60

05

20 at sald station would be short -circuited
and the signal-circuit could, therefore,
be closed thr'ouah the arma,tme 15 at that
station. To further provide for complete
short-circuiting of battery 20 at any station
under these condltlons and of the relay 13
when the circuit is closed by a train on the
section 4 1, I may mtroduce aresmtance 23 1n

sistance 93 will not be necessary.
‘planation of this is that when two circuits of

‘high-resistance circuit is ef

armature 9,

the station.
behind the train.

| these parts.

not

the conductor 21 tmleso, the batterles 920 are

of very high internal resistance, when the re-

The ex-

re]atwely high and low resistance are con-

nected in parallel with a source having high

internal or. artificial extel nal resistance the
Tectively short-cir-

5 |

cuited by closing the low-resistance cireuit, so

that no current w1ll ﬂow over the former.

A

75

further advantage arising from the connection

of the conductor 21 to the lead-section 4* is ,
that I am thus enabled to employ the auto-
matic setting mechanism for the signal here-.
‘inbefore reterted to as being embodled 1n co-

pendmoﬁ applications. This setting mechan-
1sm 1s actuated by the train as it passes the

signal-station, and it moves the controlling-

rod & up untilits projection 8*isengaged by the
BV short-circuiting the, battery
20-the signal-circuit is opened and the arma-
ture allowed to engage the controlling-rod as
soon as the forwmd end of the train passes

T'he signal therefore remains set

The principles described w1th reference to
Fig. 1 are applied to a track traveled in both

: dlrectlons by duplicating the parts which con-

trol the signal-circuit, as shown in Figs. 2 and
4. Here the relays 13 and 16, tocrether with
their connecting-conductors, are duphcated
as shown, and the armatures of said relays
are so mtroducud as parts of the signal-cir-

cult that said circuit may be completed either

by closing the relays 13 and 16 or the relays
13* and 16“‘ while the closing of any less than

8o

QO

LOO

two of the 1e]ay5 paired as sta,ted Or any more

thantwo of them will break the signal-circuit,
and thus prevent giving a signal,

This w111
be understood bV tollowmtr the circuits of
‘The circuit oi the signal-relay
13 1s unchanged from that deseribed with
reference to I‘w 1. The circuit-relay 16,

105

which is ample for signaling the condition of

the track ahead ot trains passing from left to

right in Fig. 2 is unchanged from that de-
seribed with refer ence to Fig. 1. The circuits
of the signal-relay 18*and the local track-relay

16°, which are ample for indicating the condi-

tion of tr ack ahead of trains pftssmwtr'om right

to Ieft in Kig. 2 are precise counterparts with
i the circuits of relays 18 and 16.

mains only to follow the signal-circuit for en-

It thus re-

ergizing the magnet 10 either by magnets 13*
or 16* If a train approaches the station B
tfrom the left, relays13 and 16 are energized,

respectively, by the distant battery 90° andl

by the home battery 20° through circuits al-
ready explained with reference to Fig. 1.
This then closes the signal-circuit over the
following conductors: commencing with mag-
net 10, throua'h wire 11 to armature 152,
which not bemuar energized rests against con-
tact 15, thmce over wire 11¥ to contact 127,

I thence throu@h armature 12 and wire 111 to

110
'[[5 |
20
1?5' )
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battery 14, thence throun‘h wire 11°, contact .

15% armature 15, which has been drawn down
upon said contact and wire 11° back to mag-
net 10. If a train should approach station B
from the right, relays 13" and 16 will be en-
ergized and the signal-circuit will then be as
follows wire 11, armature 15", contact 15,

wire 117, battery 14, wire 117, armature 12,

contact 19““, wilre 11“"‘ contact 15, armature
15, and wire 11°to magnet 10. In either case
premsely the same control is had over the
sional and the same effect upon either pair of
rela,vs which control the signal will result
from the presence of a train at either of the
four danger-points heretofore referred to.

For instance, if a train should be on section
3 battery 20 at station C would be short-cir-
cuited and relay 13 could not close, or 1if a
train should be on the lead- sectwn 4* relay
16* would be closed as well as 16 and the cir-
cuit would be broken, and hence no signal.
In order to prevent a signal being tripped
again as the train leaves a station, (assummﬂ
that the signal has been automthally reset,
in passing the station,)-—in other words, to
prevent a train C]OSlI]G' the same circuit when
departing from the station on either side
that it would close on approaching from that
side—I provide for closing both the relays 16
and 16* as the train departs, which we have
seen will break the signal-circuit. To ac-
complish this, I introduce either a circuit
make and break or else a very high resistance
between the two track-circuits of relays 16
and 16% so that as a train passes a station 1t
will continue to hold down the track-relay on
the side of approach, together with that one
on the side of departure, and hold the signal-
circuit open. In Fig 91 accomplish this by
inserting a r‘esmtance 24 between the lead-sec-
tions4 and 4% which resistance 1s so graduated
that it will not permit the passage of sufficient
current to attract the armature of the track-
magnet on the side opposite approach; but
when a track-magnet on the side of approach
is once closed the resistance 24 permits the pas-
sage of sufficient current to hold said relay
closed even after the train passes a station and
oets onto the lead-section on the side of depar-
ture. The same result isaccomplished by the
arrangement shown in Fig. 3, according to
which a mechanically - operated make “and
break 25 1s introduced in the wire 21 in such
relation that upon the dropping of the signal-
setting arm 8 the rod of the make and break
will be moved up through the medium of le-
ver 25% pivoted at 25" and engaged by pro-
jection 25° on sald rod 8. The Settinw-rod 5
is raised for setting the signal to ’“danger,”
preferably automatlcally, by means of leve_l
8% connected at one end with rod 8, pivoted
at 8" and having on its other end a tread 8°in
position to receive and may be depressed by the
car-wheelsasthey passthesignal-post. These

65 parts are shown on an enlarged scale in Fig,

3"
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The effect of this meclianically-operated
make and break is to cut out the local track-
relays and throw the magnet of the mechan-
1ical make and break into the local track-cir-
cult, in which position the parts are then helc
by the armature of the rod being attractec
and neither of the local track- mlw% can he
energized and the signal cannot be again
dropped by the departure of the train.

Kig. 4 represents the application of the
principles of my invention to the usc of the
home and distance signals to one of the tracks
of a double-track road. in which case each
track 1s traveled in one direction only. In a
system employing both home signal 6 and dis-
tance-signal 26 for tracks traveled in one di-
rection onlv the apparatus and conneetions
heretofore described with reference to Ie. 1
may be substantially embodied as a whole
and to this 1t is simply necessary to add a sigo-
nal of a distinguishing character which will
represent the distant block to be guarded
against, to provide an independent signal-op-
erating circult for said signal, and to mtro-
duce into the distance track-circuit an addi-
tional signal-relay which wili control the dis-
tance-signal circuit. A homo track -circuit
and relay are brought into controlling rela-
tion with the distance-signal circuit in pre-
cisely the same manner as described with ref-
erence to the various embodiments of the
home-signal system, as will be understood
upon reterence to Fig. 4. 1f tho distance-sig-
nal 1s mounted, asshown, upon the same post
as the home signal or at any other point within
convenient reach, a common home track-cir-
cuit and relay 16 may be employed for both
the home and distance signal circuits, and
likewise the common local battory 14 may be
employed for said circuits. The circuit of
the home signal being identical with that de-
scribed with reference to Fig. 1 1t 1s simply
necessary to here describe the additional cir-
cuit and parts included by it for operating
the distant signal under the influence of a
train 1n the second block ahead.  Thiswill be
understood upon reference to Kig. 4, wherein
the dlsmnco sional 26 1s Gontrolled by setting
rod 27, having projection 27 engaged by ar-
mature 28, under control of distance-signal
magenet 29, The magnet 29 1s l]l()ll“]]t undoerp
control of the dlSLdl](,b signal relay 32 and
the home track-relay 16, wh}ch bears Lho SHBNSTE
relation to the distance- sw"nal as 1t Joes to tha
home signal, through the following cireuit;
commencing with the magnet 29, wire 30, con-
tact 317, armature 31, wire 307, battery 14,
wire 11° contact 157, armature 15, and wire
30° Ot these parts the battery 14, wire 11%
contact 15%, and armature 15, as well 1S Lht,
relay 16 for controlling said armature, are

common to both home and distance signals,
If, therefore, a train 1s standing in the posi-
tion 4 1, both the home and distance signal
circuits are placed between the

armatuyre
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and contact 15% so that it only remains to

close either or both of said circuits by its in-
dividual relay 13 or 32 in order to .show

“safety ” with respect to the portions of the

track represented by the home and distance
signals.

will be energized upon the arrival of a train
at 4 1 for reasons heretofore explained and
the home signal will drop. At the same time,

1t there be no train in the second block ahead,
~the relay 32 will also be energized by the
same current passing through the relay 13 |
‘and the distance-signal will drop, so that the
‘track ahead is clear and the train may pro- |
1f, however, a train is |

ceed at full speed.
standing in the block B C, all the current from
battery 20° will be cut out and neither signal
will show “*safety,” or if the block B C is
clear and a train is standing in the block C'D

then such a portion of current from ‘battery
20° will flow around through the wheels of
the train in the block C D that there will not

be sufficient current passing rearward to close

the relay 32, which requires a strong current:
but the relay 13, which only requires a very

low current, will be energized, and the result
will be that the block B C will be shown not

- clear,” and while the engineer may pass the

30

35
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station B he is warned to proceed cautiously
and keep his train well under control, inas-
much as he might gain sufficient upon the
train ahead to reach the next station to receive
a danger home signal at that station and ne-
cessitate his coming to astop. The distance-

signal magnet 29 is connected by wire 80 with
the distance-signal relay 82 and through said

relay with the battery 14, the remainder of
the circuit between the opposite end of the
battery and the relay 16 being made of the

wire 11°, which forms a part of the circuit 11,

12, 11, 14, 117 15, and 11° of the home-sig-
nal magnet 10, while the connection between

by wire 307, battery 14, and wire 11°, which

last-named is one of the wires 11 of said home- |
signal circuit. It will thus be seen that by

locating the two signals at adjacent points
much mechanism is saved. It is likewise to
be noted that if an automatic signal-setting
device is employed this may be used in. com-
mon for both signals. In order toinsure the
operation of the distance-signal independ-
ently of the home signal when a train is in the
second block ahead and without entailing the

1nstalment of an independent distance track-

circutt, the distance-signal relay 32 is of very
much lower resistance than the home-signal

relay 13. It therefore follows that while both

the relays 13 and 32 operate alike to trip their

respective signals when a train bridges the

opening 4 to 1 at station B in Fig. 4, provided
there 1s no train in-either the first or second
blocks ahead, thus showing the track clear,
when a train is in the second block ahead be-

If no train is standing in the block
between stations B and C, then the relay 13

1

‘being signaled. _
- To apply the home and distance signal sys-

‘erence to Fig. 4. .
‘required to be introduced over and above the

7

tween stations C and D a circuit will be closed

through battery 20 at station C and the relays
13 and 32 at said station. This will prevent

the backflow of current from battery 20 to

station B sufficient to actuate the relay 13, but
will permit ample flow of current to actuate

‘the relay 32. 1If, therefore, at this time a

train comes upon the lead-section 4 at station

the home signal to satfety position, while the
distance-signal will fail to act because such a

large proportion of the current from battery.

20° will be short-circuited by the presence of
a train in block C D that there will not be
enough backflow to actuate the relay 82at sta-
tion B. I thereby am enabled to provide on
a single circuit two distinct relays controlling
two distinet signals and operating so as to in-
dicate different conditions ahead of the train

tem to a track traveled in both directions, it
1s simply necessary to oring each of the sig-
nal-circuits 11 and 30 under control of two

70

‘B, short-circuiting the battery 20 at station B
and closing a circuit through said station of

75
‘the next battery 20 ahead, relay 13 will drop =~

30

Q0

signal-magnets polarized so that each magnet

~will operate with respect to a flow of current
Induced by a train traveling in the appropri-
‘ate direction and to further introduce as con-
trolling elements in said signal-circuits the

home track-relays, each of which bears the
same relation to the home signal-cireuit upon
1ts own side of the station as heretofore de-

-scribed with reference to Fig. 2, and at the

same time serves in dual capacity for the
home and distance signal operated from its
own side of the station as described with ref-
The only material change

- combination of parts of the system heretofore

‘the relay-armature 31 and relay 16 is effected |

| the signals under various conditions are as

separately described is to provide independ-
ent sets of contacts for the respective home
track-relays, through which they close home
and distance signal-circuits independently.

- T'he embodiment of the features of signal-

95

10C

105

110

Ing in opposite directions and transmitting

two different characters of signals all over a
common distance track-circuit will be readily
understood upon reference to Fig. 5. Here
the home and distance signals and their con-
trolling circuits and relays are the same as de-
scribed with reference to Fig. 4, with the ex-
ception that the relays 18 and 32 are dupli-

| cated on the opposite side of the station in re-

lays 13" and 82" and the circuits are sufficiently
modified to render the control of each signal
subject to either of its corresponding relays,

together with the appropriate home track-re-

lay. Also the armatures 12, 81, 12* and 31*
are polarized, so that each will operate to
close the circuit controlled by it only when the

LTS

L20

125

current flows through its field toward the sta-

tion. The circuits employed for operating

I30
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follows: If a train approach station B from |

the left and no train is standing in the block
ahead, relays 16 and 13 are both energized,
and the following circuit will be closed through
the home signal—to wit, from magnet 10
through wire 11 to the armature-terminal 15,
contact 15, wire 11%, contact 12%, polarized
armature 12, wire 11°, battery 14, wire 11°%
contact 15%, terminal 15, and wire 11° to mag-
net 10. If at the same time there 13 no train
standing 1n the second block ahead, sufficient
current will flow from the battery 20° rear-
ward toenergize the relay 32, and the distance-
signal circuit will thereby likewise be closed,
as follows: commencing with magnet 29,

through wire 30 to terminal 15', through con-

tact 15, wire 11° battery 14, wire 30, arma-
ture 31, contact 31%, wire 30* contact 15",
terminal 15V, and wire 30°tomagnet29. When
a traln approaches a station from the right,
then the relays 16* and 13" are energized to
show a safety home signal if the track was
clear in the block ahead, and the relays 16* and
32" cooperate to show a safety distance signal
if the second block ahead is clear. The cir-
cults employed for moving these two signals
to “"safety” correspond precisely to the two
circuits just described for moving said sig-
nals under similar conditions when a train ap-
proaches the station from the left.

One of the essentials to a successful auto-
matic signal system 1s the use of the tracks as
conductors and dividing up said tracks into
insulated blocks and rendering the track be-
tween 1nsulations continuous in conductivity
and of low resistance. To bridge the rail-
joints and render the track electrically con-
tinuous, I have devised a special form ot bond
for rallway signal systems, which are shown
in Kigs. 6, 7, and 8. This bond consists of a
single wire or rod 35 of small diameter, hav-
ing its ends curled into spiral form to provide
flat resilient portions 36, preferably curled in
the opposite direction and lying in the same
plane and having the extreme ends 37 of said
rod or bar bent perpendicular to the plane of
the resilient portions and forming attaching
ends. I then drill twosmall holes in the head
of the rail on the outside and sufficiently be-
low the tread, suitably spaced apart, to receive
the attaching ends 38, introduce said ends into
the holes, and drive in alongside of them
wedging drift-pins 39, which securely bind
the attaching ends in the sockets. A bond
constructed after this manner answers all the
purposes clesired for electric signal systems, 1s
cheaply made, and readily attached without
disturbing the existing conditions of the rails.

Having thus described my invention, the
following i1s what I claim and desire to secure
by Letters Patent:

1. In a railway electric signal system, a
main continuous circuit extending throughout
the system and formed in part by the track-
rails, signals arranged to be controlled by

780,885

sald circuit at the respective signal-stations,
batteries having like poles connected to cor-
responding wires 1n said circuit in multiple,
whereby they are normally balanced; insu-
lated lead-sections m the track at the approach
of the respective signal-stations, and a short-
circulting connection extending from a point
between each battery and the main cireuit to
the corresponding lead-section through which
sald battery i1s short-circuited by the presence
of car-wheels on the lead-section whereby the
signal approached 1s subject to action hy the
battery at a distant station, acting through
the main continuous circuit and the short-
circulting connection at the station being ap-
proached.

2. In a railway electric signal system, the
combination of a continuous main circult
throughout the system, formed in part by
the track-rails and embodying one continuous
or return conductor embodied in one rail of
the track, while the other rail of the track is
divided into insulated sections providing main
sections hbetween stations and lead-sections at
the approach of each signal-station, batteries
inserted in multiple in the main circuit, con-
ductorsconnecting the main insulated sections,
maling the main circuit continuous past the
insulated lead-sections of the track at the
signal-stations, a conductor connecting cach
lead-section to an intermediate point in the
main circuit, batteries at the stations intro-
duced into the main circuit 1n multiple, anc
sighal-actuating devices connected with and
controlled by the main circuit at the respective
stations.

3. In a railway electric signal system, the

combination of a serics of signal-stations, the
rallway-track divided into two lead-seetions
at each station and a main section between
each two stations, a continuous main cireuit
throughout the system including all of the
main track-sections, together with conductors
connecting the main track-sections end to end
for maintaining the continuity of the main
circult past the lead-sections, signal-control-
ling devices introduced in the main cirvenit at
the respective stations, batteries located at the
respective signal-stations, conductors which
connect the batteries in multiple with the
malin circult, whereby they balance one an-
other, and conductors connecting the lead-
sections at the respective stations m shunt
with the main circuit, and short-circuiting the
battery at the station, by the entrance of g
train upon the lead-section, and leaving the
signal-controlling device at such station sub-
ject to a distant battery.

4. In a railway electric signal system, the
combination of a series of signal-stations, the
ratlway-track divided into two lead-sections
adjacent to each signal-station and a main see-
tion between each two signal-stations, a con-
tinuous main circult throughout the system

' 1ncluding all of the main track-sections, to-
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oether with conductors connecting said main | source of elect1 101ty for two relays, one of

'track—sectlons end to end for maintaining the

continuity of the circuit past the leftd—secmons

signal-controlling devices introduced into the
main circuit at the respective stations, a bat-
tery located at each station, and conductors

which connect the batteries in multiple and

lead-sections in shunt with the main circuit:

- each of said shunt-conductors including a re-

£o

15

20

30

lay which controls the signal at that station.
5. In a railway electric signal system, the

combination of a series of smnal-statlom the

railway-track divided into two lea,d-sectlons
adjacent to each station and a main section be-
tween each two stations, a continuous main
circuit throughout the system including all of
the main track-sections togéther with conduc-
tors formaintaining the continuity of the main
circult past the lead-sections, signals at the re-
spective stations, a battery located at each sta-
tion, and conductors which connect the bat-
teries 1n multiple with the main conductor
and the lead-sections in shunt therewith:
signal-controlling relay in the main cireuit a,t
cach signal- St‘LtIOIl and a signal-controlling re-
lay 1n the shunt connection each mcludmcr a,
relay at each station, both of which relays to-
gether operate the signal. |

6. In a railway electrlc signal system, the
combination of a plurality of Slﬁ'na,ls each hav-

1ng a magnet for controlling it, a corr espond-

Ing number of batteries, a common cireuit in-

- ClL‘ldlI]O‘ all of said bw‘na,l—contl olling magnets,

~and 1in Whlch the batterles are mtroduced 111'

35

40

45

multiple and separate short circuits independ-
ent of the main circuit controlled by rolling-
stock through which each of said. batterles
may be sepamtely short-circuited so as to per-

mit a distant battery to exertits influence over

the adjacent portion of the common circuit.
7. In a railway electric signal system for
smcrle-tracz rallways, the comblnatlon of a
plurahty of
ber of controllmo' magnets therefor, insulated
lead-sections of track on opposite sules of each

' signal, a continuous main circuit including all

55

1311e swnal controlling magnets. batteue,s for

the respective swnals Introcduced in multiple

1n the continuous main circuit, and a separate

1ndependent short-¢ircuiting conductor con-
necting each lead-section in short-circuiting

relation between the adjacent batterv and'

maln conductor. |

8. In an electric signal system, the combi-
nation of a signal,’'a pair of signal- -circuits,
each having two breaks therein, two pairs of
rolays, one pair of which closes the two breaks

~of one signal-circuit upon the approach of a

6o

train to the signal from one direction and the

other pair of thh closes the breaks of the
other sighal-circuit upon an approach of a

train to the signal from the other dlrecmon |

- sald relays bemtr positioned so that the ener-

g1zing of both pair will open said signal-cir-

* signals and a corresponding num-

each pair, two circuits each connecting one of

the insulated sections with a relay throucrh
the common source, a resistance between the_
‘insulated sections Whel eby one of the re]ays

energized on the approach of a train is re-

of the train, and an a,utomatic- mechanism ac-
tuated by the passage of the rolling-stock.

9. In combination with a swnal a pair of
signal-circuits through either “of Wthh sald

swnal may be controlled a palr of local track-

relays controlling the respective signal-eir-

cuits, lead track - sectlons on the respective
8o

q1des of the signal in circuit with said local
track-relays; a “second pair of relays also con-
trolling the respective signal- -circuits, and in
circuit w1th distant- portions of the track to
be guarded, and a make and break in each

| si@nal-circuit under control of the local traclk-

relay of the other signal-circuit, so that either

circuit-relay are effective as to either signal,

~while the action of more of the relays upon a
9o

given signal-circuit would be ineffective.
10. In combination with a signal, a pair of

relays each controlling said signal throuch a

separate signal-actuating circuit, a pair of
make-and-break connections normally form-
1ng parts of different signal-actuating circuits,

‘and each movable to form a part of the other

O

tained i 1n such condition during the departure

75

local track-relay and corr espondmtr distant

95

signal-actuating circuit and controlled by one

of the relays mherebv the action of both Si-
multaneously prevents the action of the sig-
nal, distance track-circuits through which the
respective signal-circuits are responsive to the
condition of track on opposite sides of the sig-

nal, suitable batteries introduced in multlple
1n sald track-circuits, and local track- circults

1n which said relays are positioned short-cir-

culting the battery at the sig nal-statlon When'

a traln 1S present.

100

105

11. In combination with a slgnal, a pair of

relays each controlling said signal through an
independent circuit, contacts in each siognal-

circuit controlled by the relay of the other cir-

cult, whercby the action of both relays simul-
taneously prevents action on the signal, track-
circuits through which the presence of rolling-
stock on the respective sides of the signal al-

fects the respective relays, and a connection

between said track-circuits through which a

condition established by rolhnﬂ‘-stock in the
“track-circuit on the side of approa,ch 1S main-
tained through the medium of the tmck-clr—'

cuit. on the side of departure.

12. In combination with a signal, a pair of
relays each controlling said swna,l throuo*h an
independent circuit, contacts “in each signal-
circult controlled by the relay of the othercir-
cult, whereby the action of bothrelays simul-
taneous]y prevents action on the signal, track-
circuits through which the presence of rolhnff—-
stock on the respective sides of the signal at-

65 cu.ﬂ;s, 1nsulated sections of tracks, a common | fects . the 1espect1ve relays, and an electrwal
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connection between said track-circuits through
which a condition established by rolling-stock
in the track-circuit on the side of approach is
maintained through the medium of the track-
circult on the side of departure.

13. In-combination with a signal, a pair of
relays each controlling said signal through an

independent circuit, contacts in each signal- |

circult controlled by the relay of the other cir-
cuit, whereby the action of both relays simul-
taneously prevents action on the sighal, track-
circults through which the presence of rolling-
stock on the respective sides of the signal af-
fects the respective relays, and a connection
petween said track-circuits through which a
condition established by rolling-stock in the
track-circuit on the side of approach 1s main-
talned through the medium of the track-cir-
cuit on the side of departure; said connection

‘between the track-circuits consisting of the re-

sistance gracduated to prevent initiating any
effect 1n one track -circuit from the other
by an approaching train, but permitting the
malntenance by a departing train of an effect
established in the track-circuit on the side of
approach.

14. In a railway electric signal, the combi-
nation of a signal-circuit, relays respectively
controlling the signal-circuit, local track-cir-
cults including the respective relays, and a
connection between said track-circuits for re-
taining the flow of current through a relay on
the side of approach after the train passes the
station.

15. In a raillway électric signal, the combi-
nation of a signal-circuit, two relays, connec-
tions between the relays and the signal-circuit
arranged to close the latter when either relay
1s open and the other closed, insulated traclk-
sections on opposite sides of the signal-sta-
tion, and local track-circuits including the re-
spective track-sections and corresponding re-
lays, and a connection between the said track-
sections operating to hold closed the relay on
the side of approach through the circuit of
the relay on the side of departure and thus
prevent retripping of the signal after being
reset. |

16. In araillway electric signal, the combi-
nation of asignal-circuit, two relays, electrical
connections including the armatures of said
relays through which said signal - cireuit is
closed when either relay is closed and the other
1s open, insulated rail-sections on opposite
sides of the signal-station and a continuous
rall extending past the same, conductors be-
tween the respective rail-sections and corre-
sponding relays, a conductor between said re-
lays and the continuous rail, a battery insert-
ed in the last-named conductor, and a resist-
ance of substantially the character deseribed
between the insulated rail-sections.

17. In a railway electric signal, the combi-
nation of a signal-circuit,two relays in control-
ling relation tosaid signal-circuit,a local track-
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circult controlling one of said relays, and a
distance track-circuit controlling the other of
sald relays, local and distant batteries for the
respective cireuits, and lead-sections of tracl
adjacent to said signal, having short-circuit-
Ing connections with said relays and control-
ling the supply of current from the batteries;
substantially as and tfor the purpose set forth.

18. In a railway electric signal system, the
combination of signals at a plurality of points,
electric batteries for actuating said signals,
and a single circuit through which the bat-
teries control the signals and an imdependent
short-circuiting connection at each signal;
parts of the track between the batteries heing

1ntroduced as parts of the conductors of the

said circuit, and other parts of the track heing
insulated and connected with the main cireuit
through the short-circuiting connections as a
means tor controlling said circuit, and the bat-
teries having like poles connected with the re-
spective conductors of the circuit.

19. In a railway clectric signal system, the
combination of signals at a plurality of points,
electric batteries, a single continuous main
circuit in which sald batteries are introduced
in multiple, an independent means for control-
ling each of the signals included 1n said cir-
cult, circuit-controlling relays 16 loecated at
the respective stations, likewise controlling
the signals; insulated parts of the track be-
tween the stations introduced into the single
continuous main circult, insulated parts of the
track at the station connected with and con-
ductors which include the relays 16 and the
parts of the track adjacent to the signal there-
by controlling the signal-circuit by the ap-
proach of a train to the signal.

20. In a raillway electric signal, the combi-
nation of two signals at each station for mndi-
cating the condition of track in separate sce-
tions ahead, relays controlling the respective
signals, a circuit extending to distant seetions
ahead,and batteries located in the separate sec-
tions and feeding into said circuit; the relays
being of such oppositions that one 1s aflected
by the battery-power from one scetion ahead
while the other isaffected only by the battery-
power of a plurality of sections alhecad, so that
the signals will respectively indicate the con-
dition of track in different sections.

21. In a railway electric signal system, the
combination of home and distance signals at
each station, circuits controlling said signals
and extending from the station, and batteries
located in the several sections ahead; the home
signal being under control of the nearer bat-
tery alone, while the distance-signal 1s ac-
tuated only by the combined streneth of bhoth
batteries.

22. In a railway electric signal, the combi-
nation of a signal-circuit, two relays simulta-
neously controlling said signal-circuit, a local
track-circuit controlling one of said relays,

| and a distance traclk-circuit controlling the
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other of said relays, both said circuits being

simultaneously controlled by the approach of
a train to the signal, a local battery for said
signal-circuit, a home battery for the home
track circuit, and a distance-battery for the

“distance tra,ck circuit.
23. In a ra,llwa,v electric signal, the combl--

nation of a signal-circuit, twor ela,ys operating

qlmultaneouslv controllmcr stid smna,l-cwcult
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| 30.

a local track-cireuit controlhno' one of said re-
'lavs and a distance track-circuit controlling
the other-of said relays, alocal battery for said
signal-circuit, a home battery for said local
-track-circuit'; and a distance-battery for the
distance track-circuit; the local and distance

track-circuits being simultaneously controlled
by a train approachinﬂ* the signal, and the
batteries in said circuits being normal]y op-
posed and being short- circuited by the pres-

ence of a train on the track at 2 pomt between_

the stations.
24. In a railway electric block signal sys-

tem, the combination of a swnal-clrcmt ateach

station, two relays controllmfr each signal-cir-

cuit, a normally open home track-circuit at

each station including one of said relays, a

normally open distance track-circuit includ-
ing the other relay at each station, insulated
track-—sections at the respective stations form- -

ing parts of the local track-circuits, and a
batterv at each station.

95. In a railway block—-c;wnal system, the

- combination of home and distant circuit-
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blocks, batteries introduced therein, signals
for the home and distant blocks, located at a
station and respectively responsive only to the
home and distant block-batteries, an independ-

ent controlling relay for the home signal in

circuit with and responsive only to the batterv

of the home circuit-blocks, an mdependenb

controlling-relay for the distant signal in cir-
cuit with and responsive only to the battery

of the distant circuit-block, and a relay co-

operating with each of said si wnal-relayq tocon-

trol its signal, upon the approach of a train

~ to the station.
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26. In a railway electric signal, the combi-

nation of a home track- rela,y controlled by

the presence of a train, thesignals for indicat-

ing the condition of blocks in the signal sys-
'tem signal-relays of differential l‘orm each

connected through'the home track- relav with

‘the signal which it is to control, whereby the

presence of a train at the home station may
actuate either signal; a circuit including the
signal-relays and extendmcr to the blocks of

the system represented by “said smna,l-rela,ys '

to be guarded, and resistance in said circuit
between. the blocks whereby the signal-relays

‘will be independently energized bv the pres-
ence of a train in the respective blocks Whlch

they represent. -
27, In a railway e]ectmc block sional sys—

tem, the combination of home track-relays at,
the respectlve stations connected in circuits |

said local track-circuit, a local s

11

throu‘gh,ﬁhich they may be controlled by thé |

presence of a train; home and distance sig-
nals for representmﬂ‘ the condition of blocks

in the system, differential signal-relays for

each block, each controlling its corresponding
signal-circuit in connection with a home traclk-

relay, circuits including the signal-relays of-
the system, and a batterv for each block in-

troduced into the distance-circuits so.as to '

supply current in either direction through
sald circuits; whereby on the approach of

train to a c;t.;Ltlon the signal retuses to act 1f
the battery ahead is cut out by the existence

of a danger condition in the next block, while

.the.signal relay or relays in the next block
acts as a resistance to divert rearward sufli-

cient current to operaté the home signal, but

prevents the passage rearward of sufficient
current to operate the distance signal- relay
when the battery is short-circuited bV a, tram

| 1n the second bloek ahead.

28. In a railway electric block-signal sys-
tem, the combination of local and distance
track-circuits fed by batteries located respec-
tively at the home and distance stations and

connected 1n multiple with the said circuits,

local track-relays in the local traclk- mrcmts
signal -circuit-controlling relays in the dis-
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tance track - circuits -and independent local

signal-circuits, each including a signal, the
armature of a local track-relay., and the ar-
| mature of a 810‘11&1-011‘011]t-COIIEI’OHIHO' relay at

a station. -

- 99. In a railway electric circuit, the combi-
nation of a local track-circuit controlled by
the presence of a train, a relay actuated by

controlled by said local track-circuit relay, a

wna,l-clrcmt
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continuous distance track-circuit extending -

without break through a plurality of distant

‘blocks, controlled by a train within either of

said distant blocks, and supplied with current
from a plurality of batteries located at sta-

distant track-circuit relay at the local station,
but in said continuous distant track-circuit,
responsive only to the said distant batteries,

-and also controlling the &foresmd local Sw'na,l—-

circult.

30. In a railway electrlc signal, the combi-
nation of a signal, a circuit controllmo* salcl
signal, two home track- relays, independent

‘tions 1n the respective distant blocks, and a -

Ito
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connectlons through which said home traclk-

relays may mdlwdually control the signal-

circuit, said independent connections for eaeh
home tra,(ﬁk-rela,y being broken by the actua-
tion of the other home track-relay, and home
track-circuits controlling the respective
track-relays and in turn subject to control by
the presence of a train on opposite sides of
the signal; substantially as set forth.

~ 81. In a railway-circuit electric signal, the
“combination of twosimilar home track-circuits =

individually controlled by the presence of
trains on the respective sides of the signal-

home
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stations, relays included in said home track-
circults, a signal, a signal-circuit including the
armatures of the home track-circuit relaysand
distance track-circuits also controlled by said
home track-circuit relays; the armatures of
the relays being arranged so that the closing
of either will- close the signal-circuit, while
the simultaneous closing of Toth will open said
signal-circuit.

32. Inarailway electricsignal, the combina-
tion of a signal,asignal-circuit,lowand high re-
sistance relays normally rendering said signal-
circultineffective, alocal track-circuit control-

ling the low-resistance relay, a distance track-

circult including a distant batter y controlling
the high- resistance relay, and connections
Whereby both of said track-circuits are closed
by the presence of a train, the connections of
sald relays being such that the closing of both
18 necessary to the actuating of the signal-cir-
cult. -

33. In a railway electric block-signal sys-
tem, the combination of home and distance
swna,ls incdependent signal-circuits including
said swnals relays of low and high resistance
controllmg said signal-circuits, a plurality of
sourcesof electricity atdi. terent distant points,
a distance-circuit including both relays and
all the sources of electrwlty., and a local track-
circilt common to and controlling both signal-
clreuits.

34. In a raillway electric signal system, the
combination of a signal at a station, a local
signal-circuit, circuits extending in opposite
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directions from Sdid station, two wlfua 111 -
cluded 1 each of the lewovuw circults and
cach having control over the signal-circuit:

said relays having independent armatures DO~
larized, and responsive only to a current from
one direction, to wit, from the direction of
the track the condition of which it is intended
to disclose through the signal, and said arma-
tures each separately controlling the sional-
circuit. |

35. In a railway electric signal system, the
combination of a plurality of stations, two sig-
nals located at each station, local sienal-cir-
cuits for the respective signals, a continuous
conductor and a sultable return-path extend-
ing through all the stations, batteries located
at points along the route in proper relation to
exert their mfluence over the continuous con-
ductor subject to the approach of a train to
any station, and two relays at cach station,
having independent polarized armatureswhich
separately control the respective signals and
responsive only to currents passing over the
continuous conductor in ()ppmnv directions,
whereby they are affected by the condition of
the continuous conductor on the respective
sides of the station and local track-circuits
short-circuiting the hattery at the station by
the approach of a train in either direction.

SLAUGHTER W. HUKE.

Witnesses:
M. M. Corpix,
Fren L. Wirria.
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