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To all whom 6t may concern:

Beit known thatI, SLAUGHTER W. HUFF, a
citizen of the United States, and a resident of
Baltimore, in the State of Maryland, havein-
vented certain new and useful Improvements

in Railway Electric Signals, of which the fol-

lowing is a specification. - .
My invention relates to automatic block-
signal systems, and has forits object to im-

prove the plan of operation as well as the de-

tailsin the arrangement of the circuits, where-
by the system will be rendered lesssubject to
disturbance from leakage, more effective and

economical in nse, and less costly in instal-

ment.

My present invention employs a series of
signals located at selected points along the
road, each signal being preferably provided
with an automatie device for setting it to the
position which it is to normally assume and
with an electricai tripping mechanism which
is set in operation by the presence of the train
at a given point, provided certain. conditions
exist in the track to be guarded.

My present invention relates to the con-
grolling electrical connections whereby the
battery - power at a given station is cut oif

 from the main line and the equilibrium in the
latter is destroyed by the approach of the
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train for the purpose of rendering a distant

battery effective asto the signal approached;
also, means whereby in a single-track system
responsive to trains in either direction the

controlling connections,after having been en-

ergized by an approaching train to trip the

signal, will not after.the signal has been set

by the train again trip it when in depariing
from the signal the train reaches the trip-

ping-point for trains coming in the opposite
direction; also, to an arrangement whereby
the intervening track, the condition of which
is a controlling factor in the operation of the
system, may be successfully introduced as a
portion of the main eircuit without the undue
leakage that has generally heretofore made
such arrangements impracticable. |

My invention will be fully understood upon
reference to the accompanying drawing,
which isaschematic view of asection of arail-
road and the signals, the operating connec-

tions, and the automatic setting devices ar-

ranged in connection therewith.

‘r

;i

12 represenb adjacent signalsof a system,
which are preferably of conventional type,

mounted upon posts, and will be described as

being arranged to stand normally at ‘“dan-
ger.” Ipreferto usein connection withthese
signals automatic setting mechanism, which
consists of suitable track devices 3*, ful-
ecrumed at 3°, adjacent to a rail 3, so as to re-
coive motion from the treads of passing

wheels, and by a suitable lever connection 4

set the signal 1 or 2 at ‘‘danger,” or, if the
signal is counterbalanced,permit it to assume
the danger position as the train passes the
station. Anutomatic setting devices are well
known, and no particular form need be spe-
cifically referred to here. .

6 represents a detent for holding the set-

ting connections 5 in elevated position, and

this detent is under control of the armature
7 of the tripping-magnet 8. |
The primary object of the systein is to re-
lease the detent 6 by producing.some eilect
upon the electromagnet 8as atrain approaches
the signal, provided the track ahead of the
train is in proper condition. This is accom-
plished, preferably, by having the armature
rest normally in engagement with detent 6,
so that by energizing the magnet 8 the arma-
ture 7 will be raised out of such engagement
and the signal will drop to *‘safety;” but so

long as said magnet is deénergized the signal

stands at danger position. -
The system employs three main wires 9, 10,
and 11, coextensive with the system, and at

‘each signal a signal-relay 12, connected by

wire 12* with main wire 9 and by wires 12°
and 22 with main wire 10, and a main battery
13, connected by wires 22 and switches 32
32* with the wire 10, and by wire 19?%, wires
19°, and switches 31 31* with wire 11. ‘The
signal-relays 12 are preferably polarized, so
that they are responsive only to a current in
a given direction, and the batteries 15 are so
connected that each signal-relay 12 will be
affected only by the flow of current from bat-
tery 13 at a distant signal. When the relay
12 is aeted upon, it. throws its armature 14
upon a contact 15, and thus closes a circuis
from battery 13 through wire 16, armature
14, contact 15, wire 17, tripping - magnet &,
and wire 18, circuit-break 41, wire 417, wires

| 19°, wire 19%, and switch 19, back to battery
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. nected to the wire 16.
30

13. In order to disturb the equilibrium or

balanced effect of having the batteries 13 con-

nected by like poles to the wires 10 and 11, I
employ the switch 19, which rests normally
agalnstcontact 20, but whichismoved through
armatures 30 or 30* on their pivots 30X or 31X
against a contact 21 in a wire 22 by the de-

‘energizing of magnet 23 or 23* upon the ap-

proachof atraintothesignal. Bythus break-
Ing at contact 33 battery 13 at the signal
being operated is cut out from the return-
wire 11; but the track-wire 10, over which
current comes from the distant battery, and
the relay 12 to be energized by said distant
battery-current are connected with the re-

tarn-wire 11 through said wire 22, contact

21, and switeh 19. At the same time the
switch 19 by breaking at contact 20 deéner-
gizes magnet 12, allowing its permanently-
polarized armature 14 to touch at 15, and thus

serve the further purpose of throwing the
main battery 13 at the switch being operated

upon into a tripping-circuit and closing said

cirecuit, which is as follows: from battery 13
over 16, 14, 15, 17, 8, 18, 41, 41¥, 19°, 192, 19,

21, 21*, and 22 back to battery—that is to say,
by connecting the wire 18 with the opposite
pole of the battery 13 to that which is con-
By this means I am
enabled to use the main battery 13 for oper-

ating the signal instead of having a special

- battery for that purpose.
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The switch 19 is controlled by the presence
of rolling-stock through the medium of the
following instrumentality: |

23 23* represent a pair of relays, interposed
by means of wires 24, 25, and 25* between the
rail-sections 26, 27, and 27* which make up
the lead-sections on opposite sides of the sig-
nal. Between the distant ends of the rails of

the lead-sections are located batteries 28 and

28", while between meeting ends of the sec-
tions 27 27*, and therefore between the wires
25 256%, 18 an insulated joint 29. The arma-
tures 50 30* of the relays 23 23* both eontrol
the switeh 19. Hence if a train reaches the

‘positionindicated by the wheels « the battery

23 18 short-circuited, the armature 30 is re-

leased, and the switch 19 is thrown to the Po-

sition opposite to that shown at the signal 1.
This establishes the connections whieh oper-
ate the signal-magnet and closes the battery
13 into the tripping-circuit, as just deseribed.
In order to prevent energizine the magnet 12
by a current from the rear of the train, the
armature of the initiating-relay at the signal

- belng operated likewise opens a switch 31 in

‘60

the return-wire 11. As a further safeguard
against possible leakage from the battery at
the signal in rear of the train, which might

- serve to trip the signal, and thus give a false

impression of the condition of the track ahead
of the train, the armature 30 of the Initiating-
relay 23 is further provided with a switch 32,
which opens up the track-wire 10, running to

the rear. It has been seen that the switch 19
1s thrown from the position indicated at the |

717,406

| signal 1 by the operation of either the armsa-

“matic setting device.

tare 30 or the armature 30* of the initiating-
relays. The switches 31 and 32, however,

are operated only by the armature 30, and ad-

ditional switches 31* and 82°® are employed in

the corresponding parts of the return-wire

and track-wire, extending in the opposite di-
rection from the signal 1, so that the opera-
tion will be precisely similar in whichever
direction a train approaches the signal.
It has been stated that the system is pref-
erably operated in connection with an auto-
In order that the sig-

75
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nal may not be tripped by the train leaving

the signal in either direction by operating
the mechanism which trips on the approach
of a train from that direction, the relays 23
and 23* are rendered interlocking by means
of contacts 33 33, carried by their respective
armatures 30 30*, Hence when the wheels
approach the signal—say from the left—cut
out the battery 28, deénergize relay 23, and
then pass over the insulating-joint 29 and cut
out the battery 28* and deénergize the relay

section on the side of approach, the contacts
53 and 33* tonch and close a circuit around
the insulating-joint 29, through wire 25, con-

9a

23" before the train has passed off the lead-

95

tact 53, contact 33*, and wire 25% so that

thereafter the presence of the wheels on lead-

section 27* will not only short-circuit battery

23* but continue the short cireuit of battery

25 and leave both the relays 23 and 23* deén-

ergized. Under this condition we have not
only the switches 31 and 32 opened to prevent
current coming from the signal in rear end of
the train, but likewise the switch 81* opened,
which robs the signal-relay 12 of its current
and causes the armature 14 to open the trip-
ping-circuit, and hence the signal cannot be
released.

I will next describe the circuits employed
for rendering the operation of the parts al-
ready described subject to the eondition of
track ahead of the train which is approach-
ing the signal to be operated. For conven-
lenceindescribing these connections I will call
the wires 9,10, and 11the ““tripping-wire,” the
““track-wire,” and the ‘“‘return-wire.”

It has been seen that the energizing of the
polarized relay 12 in the proper direction must

‘be effected by a distant battery 13, (I will refer

for purposes of illustration to the battery as

‘““signal 2,”) operating over the wire 12° in re-

verse or ineffective direction through distant
relay 12, distant wire 12*, tripping-wire 9, and
local wire 12°, to local relay 12 in effective
direction, then back over local wire 12°, local
wire 22, local wire 21%, local switeh 19, loeal
wire 19%, local wire 19°, contact 31%, return-

wire 11, distant wires 43* 43, distant contact

51, distant wires 19° 192, switeh 19, and con-

‘taet 20. But the tripping-wire 9 has located

in it 2 number of breaks 34, which must be
closed before any current can affect the relay
12. Torender the closing of these breaks 34

dependent upon the condition of the track
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~ ters upon e1‘rher the section 36 or 37, one of the
relays 35 will immediately be short-circuited
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between the 31gnals, they are brought under ]

control of relays 35, and these relays are in

turn so interposed in the track-wire 10 that

the presence of wheels upon any part ot the
track between the signals outside of the lead-
sections will short-circuit one or more of the

‘relays and prevent their being energized.
This is accomplished by dividing the respec--

tive rails of track between the lead-sections
of adjacent signalsinto a number of insulated
sections and connecting said seetions up 1In
series with the track-wire and the relays.

For instance, the portion of the track outside .

the lead-sections between the signals 1 and 2
is divided up into insulated sections 36, 37,
and 38, of which adjacent ends of the sections
36 and 37 are connected to terminals in the
track-wire 10, while distant ends of the sec-

tions 36 and 37 are connected through wires.
and wires 40 or 40*

_l
the wires 39 40 and 392 40® are substantially

39 or 39%, relays 85 or 357,
with the opposite endsof the section 38. T'he
ends of the section 38 which are respectively
connected to the sections 36 and 37 through

opposite to the distant ends of the sections
36 and 37, so that as soon as rolling-stock en-

and one of the breaks 34 left open, the cir-
cuit of signal-relay 12 opened, and the swnal
being approaehed will remain at ‘‘ danger.’
From the foregoing description it will be
seen that the track- -wire, with ifs interposed

parts, is connected by the initiating-relay

with the return-wire, so as to make a eom-
plete circuit, as follows: from battery 13 at

signal 2, through wire 22, contact 32, wire 10, |
section 37 wire 392, rela,y 35%, wire 40“* sec-

tion 38, wire 40, relay 35, wire 39, secblon 306,
wire 10, contact 329,
switch 19 wire 192, contaet 31"* and return-
wire 11, throu gh switch 42 back to battery 13.
It will also be seen that if the track between

the signals is clear and the insulated sections
of said track remain intact, so that the track-

relays 35 and 35* are ener mzed a sigunal-ac-
tuating circuit over the brlppmo' -wire 9 is

closed. The track-wire 10 and the return-
wire 11, with intervening parts, thus become
what may be termed an ‘‘exploring-circuit.”:

41 42 43 represent breaks which are opened
by the tripping of the signal and closed by
the setting of the SIgnal

o connected by wires 41* 41¥ with the wire 18

RE

6o

- the tripping of the signal is t0 open both the
circuits over which the battery-power is being
- expended after the tripping of the signal is
accomphshed so that however long the train
‘may be that 1s pa,ssmﬂ' the signal orfor what-
ever length of time the train may stand upon
the lead-sectwn adjacent to a signal b&ttery-— i

of the tripping-circuit, break 42 is connected
by wires 42* 42¥ with the return-wire 11 on

the right-hand side of the signal, and break

43 18 conneeted by wires 43* and 437 with the

return-wire 11 on the left-hand side of the

signal. The effect of making these breaks by

|

w1re 22, contdcb 21,

The break 41 is

3

power 1&:. expended only for the time necessary
to trip the signal. These switches also serve
to render. the signals interlocking, since by

the openings they makein the return wire 11

it becomes impossible for current to flow
from a signal that is in a safety position.

44 represents a break likewise closed by
the raising of the signal and which closes a
torpedo- circuit 41%, swmeh 44, torpedo 45,
connecting with wire 16, thus shuntmg the
tripping-circuit. ‘The elosmn*of the break 44,
however, 18 only momentary as the settmﬂ'
device moves upward and is not effective as

to said break when the setting device moves

downward. The result is that if the circuit
closed by the said break is already closed at
the break 41 the raising of the setting devices
will explode the tor pedo 45 throua"h the fol-
lowing circuit: from battery 15 throuﬂfh wire
16, torpedo 45, torpedo- -break 44, wire 41,

Smbch 4], wu'e 41Y, wire 192, sw1teh 19, con-"

tact 21, and wire 22 back to battery 13.
Hence in the event that the signal stands at
‘“danger’ and the engineer abtempts to pass
the swnal the. tra,ek device will be raised

and the torpedo 45 explodes, and an audi-
ble signal will thus be given in addition to
the visual signal; but masmuch as the com-
pletion of the audlble-swnal circuit depends
on switeh 19 being in eontaet with point 21,
which can only result from relay 23 or 23% be-
ing deénergized by the presence of a train or
othel short-cncmtmﬂ' means on one of the
lead-sections, it follows that the torpedo can-
not be firad by the mere lifting of the arm 4
or closing of the torpedo-smtch 44,

Havmw thus fully described my invention,

what I clalm as new therein, and desire to se-

cure by Letters Patent of the United States,

1S—

trolling said signals, continuous main- -¢ircuit
conductms bet.ween which said relays are in-

troduced, batteries for the respective signals

ar ranﬂ“ed in multiple between the main con-
dnetors and an initiating-relay for each sig-
nal havmﬂ contacts arranged to open the
main circuit as the rolhnn‘-stock approaches
each signal and to cut out the battery at said
blﬂ'l'lal subsbantla,lly as herein expl.fumed

. In combination with a series of signals,
a serles of relays for controlling said signals,
continuous main conductors between Whieh
said relays are introduced, and a series of
batteries arranged in mlllmple between said
main conductors and with like poles connect-
ed to the same conductors; of an initiating-
relay for each signal, and switches controlled

by said initiating-relays, whereby, upon the

approach of the rolling-stock to a given sig-
nal, the main conductors are broken toward
the rear of the train, and the local battery is

cut out of the main cucmb and thrown into
the local signal-cireuit, subatantlally as here- |

in explamed -

1. In a railway electric signal, the combi-
| nation of a plurality of signals, relays for con-
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combination of a plurality of signalseach hav- | dition of track between signals, and suitable

ing a tripping-magnet and a signal-relay con-
trolling the circuit of said magnet, a battery
for each signal, continnous main conductors
including all of the batteries and signal-re-
lays, and in which said batteries are intro-
duced in multiple, whereby each signal-relay

- 18 energized by the battery from a distant

20

point, and means whereby the flow of current
from the distant battery is subject to the con-
dition of theintervening track, the same con-
sisting of a circuit formed in part by the rails
of the track to be guarded, and a relay or re-
lays in said track-circuit controlling breaks
in the main circuit; suhstantially as and for
the purposes set forth.

4. In combination with a plurality of sig-

nals, controlling relays and batteries for the

respective signais, common main conductors

between which allof said relays and batteries

arelntroduced, the batteries being introduced
In multiple, and means for controlling the

- flow of current over the main conductors by
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the condition of the track intervening be-
tween the signals and for preventing loss of
current by 1eakafre in the track, consisting of
a number of insulated sections dividing the

track 1into short sections of conductor and a

relay for each track-section electrically con-
nected therewith and with all the relays and
series, substantially as herein explained.

5. In combination with a series of signals,

a serles of controlling-relays, a series of bat-

teries and common continuous conductors be-
tween which the relays are introduced and
between which the batteries are connected in
multiple; of a series of track-relays intro-
duced 1n one conductor of the main circuit,
a track divided into a number of insulated
sections, wires connecting the insulated sec-
tions of track and the track-relays in series,

and a third wire forming a return for the |

track-relay circuit; subst mltmlly as herein
explained. -

6. In combination with a series of signals, a
series of controlling-relays, a series of bat-
teries and common continuous conductors be-
tween which the relays are introduced and
between which the batteries are connected in
multiple; of a series of track-relays intro-
duced 1n one conductor of the main circuit, a
track divided into a number of insulated sec-
tions, wires connecting the insulated sections
of the track and the track-relays in series, a
third wire forming a return for the track-re-
lay cirenit, and an initiating-relay at each
signal controlled by a local battery and the
presence of rolling-stock, and which operates
a switch for closing the track-circuit around

the battery at the signal being operated; sub-

stantially as herein explained.

7. In an electric railway signal system, the
combination of signals, a tripping-cireunit in-
cluding relays actuating said signals, an ex-
ploring-cireuit controlling breaks in the trip-

i means at each

+

means for initiating the operation of said
parts upon the approach of a train to a sig-
nal; substantially as herein explained.

S. In a railway electric signal system, the
combination of a tripping - cirecuit, having
means whereby it controls the signals, an ex-
ploring-circuit having means whereby it con-
trols the tripping-circuit and is itself con-
trolled by the condition of track to be guard-

ed against, and an initiating-circuit having

means whereby it is controlled by the pres-
ence of a train and including relays whereby
it controls the other circuits; substantially
as herein explained. f

9. In a railway electric signal system, the

combination of a series of signals, continuous

main conductors coextensive with the system,
a polarized relay and a battery introduced in

series at each signal, the batteries being ar-

ranged with like poles connected to the same
main conduectors, means whereby said main
conductors are controlled by the condition
of the track between signals, and initiating
signal which is actuated by
the presence of rolling-stock and which in
turn closes a maln circuit around the loeal
battery and subjects the polarized relay to
the influence of the battery at a distant sig-
nal, substantially as herein explained.
,10 In combination with a signal and its au-
tomatic setting and tripping meehanism; of
means for operating the tripping mechanism
upon the approach of rolling-stock to the sig-
nal and preventing the operation of said trip-
ping mechanism by the departure of the roll-

ing-stock the satne counsisting in interlocking

relays controlled by the presence of rolling-
stock on the respective sides of the signal,
and an electrical connection between the sec-
tions of the track on opposite sides of the sig-
nal, which is normally broken, but which is
closed by the simultaneous action or inter-
locking of the relays, substantially as ex-
plamed

11. In a railway electric signal system, the
combination with signals and main cireuits,
relays and batteries controlling said signals;
of means consisting of a relay, a cireuit com-
posed in part of the respective rails of the
lead-section on the side of approach to the
signal, a battery electrically inserted between
the respective rails and holding said relay
normally energized, but short- clrcmted by
the presence of rollmﬂ' stock to deénergize
said relay, and switches moved by the de-
energizing of sald relay to close the control-

i ling- elrcmb of the swna,l substantially as eX-
| plaJlnend

12. In combination with an electric signal
system, atlack1nstrumentcontr01hnwbhesw‘-
nal at each station, the same comprising in-

terlocking relays connected between the re-.

lays of Lhe lead-sections of the track, an in-
sulated joint dividing . one rail eleetrleally,

ping-circuit and itself controlled by the con- i batteries connected in multiple between the
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rails of said lead-sections and normally ener-

- gizing the respective relays, but short-cir-

10

cuited by the presence of rolling-stock for de-
energizing sald relays, and a normally broken
electric conduetor between the insulated rails
of the two lead-sections, which conductor is
closed by the Simultaneous deénergizing of

“both relays, substantially as explained.

13. In a railway electric signal, the combi-
nation of a section of track to be protected, a
signal located at one end of said section of
track an actualing-battery located at the
other eud of said section distant from said sig-

"nal, a divided circuit leading from said dis-

5

tant actuating-battery to the signal for the
transmission of the actuating-ecurrent, and

~consisting of three coqduetors, 0 wit, two

- 20

conductors arranged respectively for directly

controlling the signal and for indicating the
‘condition of the track-section, the latter con-
trolling the continuity of the former, and the

third wire forming a completion of circuit
with both of the two wires first named, sub-

- stantially as herein explained.

14. In a railway electric signal, the combi-
nation of asection of track, a swudl and a con-

~trolling-batterylocated at the respective ends

30

35

of qald seetion of track, and three conductors

extending from the battery to the actuating
mechambm of the signal, to wit, a tripping-
conductor having breakstherein, a track-con-
ductorincluding the section of track and con-
trolling the br eaks in the tripping-conductor,

and a continuous conductor forming a com-
pletion of circuit to the battery in conjunec-

5

tion with both the tripping-conductor and the
track-conductor, substantially as explained.
15. In a railway elecfric signal, the combi-

nation of a section of track, a signal with seit-

able actuating mechanism located at one end
of said track-section, an actuating-battery lo-
cated at the other end of said track-section,
and three conductors leading from the bat-

40

tery to the actunating mechanism of the sig- -

nal, one of which controls the actuating mech-
anism and has breaks arranged therein, an-

~other of which is controlled by the condition

of track to be protected and in turn is con-
trolled by the breaks in the conductor first
named, and the third of which conduetors
forms a common return or completing wire
for circuits over the two conductors first
named; and an insulating track instrument
which is controlled by the approach of roll-
ing-stock to the signal and which controls a

switeh introduced in the circuit through the.
“actuating mechanism of the signal, substa,n-

tlally as herein explained.

16. In combination with a railway electric
main signal and means for automamcally set-
ting the same by the passage of a train, an elec-
trwally controlled supplemental or audible

signal actnated by the setting of the main sig-

nal inconjunctionwith a swmch controlling its
circuit; said switch being itself controlled by
the pressure of rolling-stock near the signal.
SLAUGHT‘ER W. HUFF
Wltnesqeq
WALTER ALLEN,
KATHERINE L. MANNING
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