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(No mndel )

- To all whom it may conceriu:

- Beitknown thaLI Louis C, WERNER aciti-.
zen of the Umted Sta,tes residing in Broad

~Brook, in the county of Hartford and State of

Conneetlcut have. mvented certain new and

. useful Improvements in Electric Signal Sys-
| tems, of which the followingis a speelﬁeetwn

1D
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- be used either as

35

This invention relates to electric signal sys-
-tems and more particularly to a system for
mdle&tmﬂ' to a vehicle or train moving along
a line of way its position relatively to a dls—'
tant point on the same track and especially

~ the distance between it and the nearest Veh1-'
‘cle on such track.

Ordinarily the several eemponent parts of

‘the system will be so organized as to show, by

means of indicators on adjacent Vehleles or
trains, the positions of these vehicles rela-
tively to each other by indicating to each va-
riations in the resistance of a eu:'cmt there-

,between which variations will be due to the
increase or decrease of the distance between
‘the vehicles ag they move in opposite direc-
tions or in the same direction toward or fol-

lowing each other on the same track.

As w111 be obvious, my invention is in the_.
nature of a safety system by means of which
the engineer of each train on the same track.
- may at all times know or ascertain the posi-

tion of the nearest train thereto and whether

- such adjacent train is-approaching toward or

receding from it, and hence the system may
a substitute for or as an
auxiliary 1o the usua,l block systems or inter-

locking block systems commonly employed

- on ra,llweys

As is well known, the current flowing

- through an eleetneal conductor is propor-

40

tional not only to the cross-section, but also
to the length of such conductor, and hence if

two vehicles be equipped to make traveling
contact with a conductor extending along the_

~ line of way over which the vehlcles are run-

ning and these vehicles be furnished with de-
vices which may make a complete circuit from |
‘one train to the other the resistance of such

circuit will be varied in acecordance with va-
riations in the length of that portion of the

conductor which is between the two trains as

50 the latter move toward or from each other.

Moreover, if suitable devices be included in
the circuit on each train variations in the

- VISIOH

| strength of the current flowing thfdugh the

circuit may be noted, and these variations

spondingly operating an indicator located at

‘a proper point on each such train or vehicle.
| Thus it will be obvious that by means of suit-
| able signaling devices in this circuit, prefer-
ably in the form of visual indicators, such as 6>
galvanometers, every change in the posmons

of two. adjacent trains may be indicated by
reason of the corresponding change in the re-
sistance of the conductor extendmn" along
the line of the track.
the distance between any single train or ve-
hicle and a distant point on the same track—
such, for instance, as an open switch—may
be mdlc&ted to an aproaching train by pro-

the conductor and. the rails at that point—as,
for instance, a circuit-closer operative to close
the circuit at the switch when the latter is

thrown open.

Another feature of my invention is the pro-
1n connection with a vehicle, of a
travehncr current-collector supported there-

‘on and a,da,pted to have its position automat-
ically reversed when the movement of the ve- 8o

hicle 1s correspondingly changed, thus obvi-
ating the mnecessity for constantly looking
after the current-collector when a train is
moving back and forth on a track oris headed

may be made to serve as a means for corre- 55

In a similar manner 63

‘viding at such danger-point or switch suit- 70
1 able means for elosmﬂ' the circuit between

75

in the opposite direction at the end of a line. 85

In connection with my improved signal sys-

tem I also deem it desirable to employ pole-.

changing switches, by means of which the di-
rection of travel of the current through any

of travel of the vehicle on which such indi-
cator is carried is changed, and while this

‘pole-changing switch may be a hand-operated

one it will preferably be automatic in its ac-

of the current-collector. |

In the drawings accompanying and form-
ing part of this speelﬁeatlon Figure 1 is
eeetlonal side elevation of a portwn of an en-

gine and tender movable along a suitable
track and equipped with an indicator adapted
to respond to variations in the resistance of

a conductor between the engine and a dis-

| t&nt point, which conduetor extends along the

| indicator may be reversed when the direction. 9o

tion and controlled by the ehanweln position g5
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line and with which a current-collector on the |

vehicle makes a traveling contact. I'ig. 2 is
an enlarged detail end elevation, broken away
in the center, of a portion of one of the trucks
of the vehicle carrying a pair of current-col-
lectors for making traveling contact with a
conductor. Ifig. 3 1s a side elevation of a
portion of the same looking from the left in
Fig. 2 and 1llustrating the different positions
which the current - collector may assume.
Ifig. 4 1s an enlarged detail of the indicator
and 1ts connections to a suitable source or
sources of energy. Ifig. 5 1s a similar view
of a modified form of indicator and its con-
nections. If1g. 6 1s a plan of a portion of a
road - bed, illustrating the main line and a
closed switch 1n connection with my system.
Ifig. 7 1s a similar view showing the switeh
open and the circuit closed at the switeh be-
tween the rails and the conductor extending
therealong. Ifigs. 8, 9, and 10 are diagram-
matic views illustrating a section of railway
equipped with my improved safety system
and showing the manner in which the indi-
cators on two adjacent trains operate under
different conditions.

similar characters designate like parts in
all the figures of the drawings.

T'he essential elements of my improved sys-

tem which distinguish it from other safety
systems heretofore employed for communi-
cating from one moving train to another or
from any distant point to a train approaching
the latter are a line of way, a conductor ex-
tending therealong and insulated from the
track thereof, a source of electric energy con-
nected to send current in either direction
through the indicator on the vehicle, a vehi-
cle movable along the track, a eurrent-col-
lector on the vehicle for making traveling con-
tact with the conduetor, means for closing the
circult between the indicafor and the track
at some point distant from the vehicle or
train, and an clectrical indicator on the ve-
hicle and 1n the circuit of the current-collec-
tor, this indicator being preferably a visnal
one, such as a galvanometer, and adapted to
indicate variations in the distance between
the vehicle and a distant point on the increase
or decrease of the length and a correspond-
ing variation in the resistance of the conduec-
tor between the vehicle and that point.
Reference will first be made to Figs. 1, 2,
and 3, in which I haveillustrated one method
of making contact between a traveling ve-

hicle and a conductor extending along the

line of the traclk.

In Ifig. 1, C designates in a general way the
cab of the vehicle or train, in which a signal-
ing device or indicator I is stationed, this in-
dicator being suitably connected with one or
more current-collectors, preferably supported
on the trucks of the vehicle—as, for example,
beneath the tender I'; coupled to the engine.

In the preferred construction I provide du-
plicate current-collectors on each train, one
adjacent to each rail of the track, and hence

at opposite sides of the tender. These cur-
rent-collectors may be attached to the trucks
of the vehicle in any usual manner; but in
this case I deem it advantageous to seccure
them to the trucks in such a mannerasto be
capable of adjustment in a vertical direction
to bring the contact-face of the collector into
proper working position.
shown in the depending arms 2 and 2 of the
trucks vertical guideways ‘in which slides 3
and 3’ are adjustable vertically by means of
suitable bolt-and-slot connections,(indicated
in a general way by 4 and 4'.)

The current-collectors,which are designated
in a general way by ¢ and ¢, are carried by
these slides in the present case, and each will
embody a carrier-arm pivotally connected
with the slide on the vehicle and a contact-
malker pivoted to the carrier-arm.

As before stated, the current-collector is
intended to be automatically reversible and
is carried by, and controlled by the reversal
of the movement of, the vehicle or train.
comprises, preferably, a carrier-arm o and a
contact-maker 0, in this case in the formof a
sliding contact-shoe, preferably triangular
and pivoted to the carrier-arm and adapted

to operate therewith as a toggle-joint when
the train is reversed. Asthe two current-col-
lectors on each train are substantially similar

in construciion and operation,a description of
one will suffice for both, appropriate prime-
marks being employed to designate those cor-

responding parts of the second or duplicate

current-collector not referred to particularly
herein.

The current-collector 7 is connected with a
spring-pressed carrier 7, pivotally secured to
the slide 3, and the carrier-arm of the collee-
tor is preferably spring-pressed also and piv-
otally secured to the carrier 7.

For the purpose of holding the carrier up
to its working position astop 91s provided on
the slide and is adapted to cooperate with
a corresponding stop-arm S on the carrier to
limit the downward movement of the end of
the carrier which. supports the current-col-
lector{. Inordertopermitthe upward move-
ment of this carrier, however, it is mounted
for oscillation on the slide and 1s connected
thereto at its opposite end by a spring 10, by

IHence I have

It
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which it will be returned to its normal posi-

tion after being oscillated to permit the re-
versal of the position of the contact-malker G.
The carrier-arm 5 is also mounted for oscilla-
tion, it being pivoted to the free end of the
carrier 7, so as to be capable of movement to
the several positions illustrated in Ifig. 3.
Springs, such as 12 and 13, may be used also
for holding the contact-maker in its working
position, the springs cooperating in this in-
stance with a bossor projection 14 on the car-
rier-arm 5. The movement of the carrier-arm

to its opposite positionsis limited by suitable
stop-faces-—as, for instance, by those of a stop
15—projecting sidewise from the carrier 7 and
- adapted to engage the carrier 5

at opposite

120

125

130




'{sules of its axis of esellla,tlon when said. arm |
It
'will be noted that when this arm is not in op-
‘eration it may hang loosely and be suspended
in a substantially Vertleal position. |

10

collector.

. fi6§)3;36__9-..-- ' - | - "

is in its respective opposite poe1tmns

I-prefer to employ a sliding contact- ma,ker

instead of a trolley for the reasonthat a trol-
- .ley would not oppose sufiicient resistance to
~ the conductor when in contact therewith to
permit the automatic reversal of the current-
I use a sliding contact-shoe hav-
-ing a substa;ntially flat eontaet face, and this

Shoe may be triangular in eross- sectlon SO

that any sufie of the shoe ma,y be a werkmn‘-
;faee
~When a- Veh1ele is moving to the left eS"
~ seen-in Fig. 3, thearm 5 will of COUTrSe be in’
~ the pos1t10n shown in full lines at the right
in said view. ~If now the direction of travel
of the vehicle be reversed, the working face
of the triangular contact-shoe will be pressed

 against the eonduetor ¢ with great.force, and

_the resistance between the contact- faees of

" ‘the shoe 6 and the conduetor will be sufficient

- this action ta,kmn' place in opposition to the'.
- force of the'spring 10 and. being due to the
- pull of-the vehicle.
tightly against the conductor, the pull of .the |
‘trainresultsin a toggling aetlon taking place,
which causes the carrier 5 to move to the po-

20

to cause the arm:-5 to oscillate:and raise the

end of the arm 7, to which' it is connected,

‘As the. shoe 6 is held

- - gition-illustrated in dotted linesin said figure,

35
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and thus automatically assume .a reversed
position suitable for the running of the train

along the track in the opposite direction.

~-The conductor ¢ will: usually-:be a wire of
- uniform-cross-section extending along the
track, and it may be mounted in any suitable-

manner, preferably within the rails of a track

‘and ad,].:mcent to one of them as shown in

| _Flfr Q.

It will: be notleed that the eonduetor 18 ele-

- “vated slightly-above the tread of the rails, |
45
ew1tches &e.

this being done to elear crossmﬂ*s ae at

‘In order to fdelhtate the mekmn* of eontaet
between the current-collector and the con-
ductor. as the former starts from one end of
the line of way, I may connect the ends .of

the conductor to inclined guides 16, as shown
-in Fig. 3, the shoe 6 normally hanging in the

lmddle posmon illustrated in said view and

‘being so disposed as to ride up the incline of

said ﬂ'mde and onto the conductoron the sta,rt-

ing of the vehicle or train.

1 have made reference in the preeedmﬂ* de—

: serlptlon to the use of pole-changing switches

00

for reversing the direction ef the cuarrent |-
traveling thmugh the indicators, (which lat-
ter will be described hereinafter in detail,)
and these switches are preferably carried by
the current-collectors.
- enrrent-collector ¢ embodies in its. construc-
“tion a pole - changer the fixed contacts of
“which are mounted on the carrier 7, while the

switch-arm is movable with a part-of the |

the pointer..

. In this instance the

swinging member which forms the e&rner-
In this ‘case ‘there are four pairs of
fixed contact-arms,the pairs being designated,

arm: 5

respectively, by a,, b, d, and e. The pair’s o

I'and b are disposed oppositely to those shown
.at d and e, and all are constructed as yield-
ing or spring arms, having their inner sides
in the path of movement of the switeh 17.
This switch carries thereon two contacts 13,

70

75

insulated from each other and from the arm

17, by-which they are supported, the fune-
.tion of these contacts being to bridge the con-
tact-arms of the respective pairs of spring-
contacts aand bordand e.

Inordertoavoid

30

confusion, the manner in which these contact-

arms are ered up and connected to the con-

ductor ¢ and the trucks connected with the
wires of the return-circuit is not illustrated
in the detail views, but.is shown clearly in

the diagrammatic views. Figs. 8, 9, and 10,
from. whleh the wiring will be obvmus
the bridging-contacts 18 are carried and swing
-with the carrier-arm 5, it will be clear. that
“when the contact-shoe_ is not in engagement
with the eonductor but hangs in the central
‘position, (shown in Fig. 3,) both of the cir-
cuits at the contacts a, b, d, and e will be

As

broken, while if the shoe is in the. position

-shown &t the right in full lines in said.view
contact will be ma,de through the terminals. d
‘and. e, and if in the pomtlon shown in dotted

lines: at the left elremt will be made a,t the

'termma,ls aand b.

- As before stated, the indmator is preferably

‘a visual one, operetmn' substantially on the

principle-of a galvanometer, and the type. of

instrument Whleh I prefer to employ is shown

in Fig. 4, together with the connections there-
to and a source of enern'y therefor. 'This in-

dicator is designated in a general way by I,

and as the eonstruetion- of a galvanometeris

-well understood thissignaling device will not

be described in detail. Indications are made
by means of the usual pomter orindex-finger
7, this being controlled by the direction and

~stren oth of the current traversing the coils of

the ga,l,vanometer. . In this case, heweveri the
usual form of galvanometer.is slightly modi-
fied by providing two oppositely-wound coils,

90

95

100

105

IIO

rre

(not shown,) either one of which may operate

As these coils are eppositely
wound, the current will traverse them in op-

- posite d1reet10ns and hence cause the index-
finger to move toward one side or the other,

as the case may be. The terminals of these

two- coils, only one of which will operate at a
time to deflect the needle, are indicated by 20

and 20’ and 21 and 21'.

120

125

The :current: by. means of Whleh the indi-

cator is operated may be taken from any suit-
‘able source of energy,whetherlocated on the
‘traveling vehicles or at a distance therefrom;
‘but T prefer to make use of a source upon
each train, preferably in the form of a bat-
tery.
-are shown for eachinstrument, the plus-poles

In thls case two batteries 22 and 29

130

of the respective batteries bem_ﬂ* connected
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battery on another train passes through the

35

40

50
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dirvectly to the terminals 20 and 21, respec-
tively, while the minus-poles are connected
to the pole-changing switches in such a man-
ner that current may flow in either direction

“through the wires which connect with the
minus-poles of the batteries and in either di-

rection through the indicator. In order to
permit the passage of the return-current
through either of these wires leading to the
batteries, 1t is necessary to make use of two
colls for the galvanometer in the construction
shown in Kig. 4, the wires for carrying cur-
rent being designated, respectively, by 23
and 235" and being connected, respectively, to
the terminals 20" and 21" at the indicator and
to wires leading to the batteries 22 and 22" at
points behind these batteries. -
Between the batteries and the terminals 20
and 21 I interpose in the circuit switches,
such as 24 and 24, normally closing the cir-
cuits between these batteries and said termi-
nals and adapted to be thrown onto stop-
points 25 and 25', conductors 27 and 27" he-
ing connected with the minus - poles of the
batteries. |

It will be obvious that when the switches
are in the positionsshown in full lines in Fie.

4 and a circuit is not completed at the track

by the closure of the cirecuit between the con-
ductors ¢ and the rails of the line of way the
batteries 22 and 22" and the two coils of the
galvanometer will be united in series with
one another.  When current from another

conductors 27 or 27" into this indieator, how-
ever, one of the batteries of this indicator
will then have no complete circuit there-
through, and the indicator will be operated
by the other battery and also by the current
from that battery through which current
flows from the other train.

In Figs. 8, 9, and 10 T have illustrated dia-
grammatically the operation of the system
under different conditionsmet with regularly
on railways.

In Ifig. 8 two trains are supposed to be ap-
proaching each other on the same track, and
at the proper distance, which may be the
length of one or more blocks of an ordinary
rallway, eachindicator should show that there
1s another train on the same track ahead of it.
1The current-collectors on each vehicle make
traveling contact with the conductor ¢, and
all the parts are in the positions to indicate
to each of the two trains the presence of the
other when the  proper switch 24 or 24 is
thrown by the engineer, both of the indica-
tors being in closed loeal circuits, in which

tral positions by the equal and opposite cur-
rents flowing through the two coils of each in-
dicator until this is done. It will be noted,
however, that while the pointers of both in-
dicators are thus maintained in their central
idle positions until such switch is shifted,
yet both indicators are at all times in condi-
tion to codperate with each other and to indi-

the two pointers are maintained in their cen-

II

cate each to the otherits own position on the
trackwith respecttosuch other train. When
two trains are approaching each other, as

shown in Ifig. 8, the switech 24’ on one of the

trains (in this ease the one at the right in TFig.

8) 1s shifted by the engineer, and thereupon

a circult 1s closed from the rail », through con-
ductor 50, contacts ¢', conductor 31, condue-
tor 27, battery 22, (see also Fig. 4,) switch 24,
and contact 20, through that coil of the gal-
vanometer with which the terminals 20 and
20" are connected, whereupon the indicator-
finger ¢ is thrown to the left by the current
traversing such coll, and the current passes
on through the conductor 23, conductor 27,
conductor 32, contacts d’, current-collector ¢/,

and conductor ¢, whenee it goes to the oppo-

site current-collector £ on the train ahead of
it, the circuit then being throuch conductor
33. to contacts d, conductor 34, conductor 27/,
and the other indicator, through such indi-
cator, causing the deflection of the pointer
toward the first-mentioned approaching train,
the current then passing out by way of con-
ductor 27, conductor 35, contacts ¢, and con-
duector 56, back to the rail ».
of these trainsnow knows that thereis a train

ahead of him and approaching, and hence

cach will be warned by the indicator to stop
his train in time to avoid a collision. It will
be noted that not only is this the case, but
that the amount of defleetion of the needle at
cach indicator will also show to the engineer

how far ahead of him the other train is, and
the amount of such deflection will be con-

trolled entirely by the length of that portion
of the conductor ¢ which is between the cur-
rent-collectors £ and ¢, and hence by the in-
terval between the trains themselves.

In Fig. 9 I have illustrated the operation
of the system when iwo trains are following
each otheron the same track. Asthe circuit
through the several devices of the system has
been traced out with respeet to Fig. S, it is
not thought necessary to follow it in detail in
Ifig. 9, but, instead, the course of the current
1s indicated by arrows. In this view corre-
sponding sets of contacts d and e are hridged
by the pole-changing switches on each train,
this being due to the fact that the trains are
traveling in the same direction on the same
track, and hence making contact with the
conductor ¢ in the same manner. In this
case also the engineer on the train at the right
1n said view shifts his switch 24, which points
to the train in the rear, thus elosing the cir-
cuit between his own train and that follow-
ing him, and indicating not only that there
1s a train behind him but also the interval
between the two trains. It will be clear that
the circuit completed will indicate to the
train in advance that there is onc following
1t, and also to the sccond train that there is
one in advance of 1t, and also the interval be-
tween the two trains. As the two trains are

following each other, it will not be necessary
for them to stop; but the second train should

IKach engineer
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'. proceed' eau-tiously and :keep':-at a sufficient |
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distance in the rear of the first train.
It will be seen from the preceding deserip-

'_’blon of the operation of the devices shown in

Tigs. 8, 9, and 10 that when a train is going

~ ahead end the engineer on that train -desires
" to know whether there is a train ahead of

him he always shifts the switeh 24', while if

“his train is ooing ahead and he deswes to
o

know whether there is a train behind him he
always shifts his switch 24, it being under-

~ stood, of course, that he mll never Shlft both

switches 51m111taneously If, on_the other

| hand histrainis running b&ekwa,rd the man-

15

1 20.
- own train he shifts the switch 24'.

ner in which he opera,tee these smtches will be

exactly reversed—that is to say, if he desires

to find out whether there is a train in front

of the head end of his train he will shift the

switeh 24, while if he desires to know whether

there is a train beyond the rear end of his
The

~ amount of deﬂeetlon of the indicating-fingers

~will indicate at all times ;jnst what the mter-
val between the two trains is, and will thus
“enable each engineer to ﬂ'a,ﬂ'e the running of
~his train accordmﬂ*ly | ~

In Fig. 10T have shown the operation of

| _the mdlcetms for the two trains followmn*
- each other on the same track and one of

30

- ward.

which has been reversed and is running back-
‘In this case, as the movement of the
train mdlceted at the right in said ficure is

the reverse of that Wthh it ordinar 1ly would
~ have, the pointer on the indicator is moved in

35

a d1reet10n which is the. opposite of that in

~ which it would be deflected usually, and

hence instead of pointing- toward the train

- following it, it points away from it toward

40

- arrows in Fig. 10

- the rear of the train on which it is mounted,

thus showing that there is a train following 113
Of course the switch which would be shifted
by the engineerin this case would be that

| 1llustra,ted at 24 instead of the switch 24’
" The dlreetmn of flow of the carrent through

the circuit of the other train is indicated hy
- It will be noted here that

~ the condltlons are similar in most respects to
~ those indicated in Fig. 8, except that the di-
~ rection of movement Of the train at the right

in Fig. 8 is reversed, and hence. different

pairs -of contacts are bridged by the pole-

 changing switeh in Fig. 10 from those bridged

-in Flﬂ' 8 In Fig.
S tthUﬂ‘h contacts d' and. ¢', whereas in Fig.
10 there is an. open cireuit at d' and ¢’ ‘and
the clrcult 1S closed throucrh the paws of con-
- tacts o’ and b". =

6o

8 the circuit is elosed

In all of these dlama,mma,tm views the du-

plicate current- collectors and pole-changing

switches are properly connécted with the re-

- spective indicators, but none of the pairs of

- contacts is- bridged by the

switches, and the curr ent—colleetm sare freely

suspended and out of contact with any con-
duector, and hence there is no eu'emt throucrh

these parts.,

‘batteries and the current-collector. Th
‘dicator is here represented by 1’ and the ter-
minals of the galvanometer-coil by 20" and

through conductors 23" and 23",

ductor 27, and back to battery 22.

pole - changing

of the indicator, in which the ordinary gal-

vanometer may be employed—that is to say,
one having a single coil and only two termi-
nals for conneetlon with the circuits to the

The in-

21". 'The ba,tteues 22 and 22, the switches
24 and 24', the stop-points 25 end 25', and the
eonduetors 27 27" are the same as 111 Fig. 4;

but the conductors connecting the termmals
20" and 21" with the conductors 27 and 27

are not continuous. Instead I have 11lus-

trated conductors 23" and 23’ 'endmn' in con-

tact-points 40 and 40, eontrolled by relays 41
and 41', the eleetromaﬂ'nets of which are nor-

‘mally in series with each other and with the

batteries and circuit-breaking switches. . The
armatures of these releys are conneeted by
conductors 42 and 42’ to the respective ter-

minals 20" and 21" of the indicator, and these
armatures, while normally attracted by their

electromagnets and while normally forming
complete closed circuits from the batteues
through the switches and through conductors

44 and 44’ and through the cores of the elec-

tromagnets, the armatules of the relays, and
the indicator, are adapted, when released, to
be carried by the usual light springs onto the
terminals 40 and 40’ to close the ecircuits
The nor-

mally- elosed circuit through the relays is as
follows: from battery 22 130 relay 41, through

thecoils of the relay to conductor 23" 'throuwh '
conductor 23" to conductor 27/, to battery 22’
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through battery 22’ to relay 41" through the

coils of this relay to eonduetm 23", to Con-
The re-
lease of e1ther one of these armatures is ef-
fected either by shifting one of the switches

24 or 24’ or else by a current flowing from
‘another train and entering by way of conduc-

tor 27 or 27'. Both of the ‘batteries 22 and 22’
are of the same efficiency, and it will be seen

that when a current enters either of these bat-

teries from the outside one of the relays will

be deenermzed owing to the fact that its bat-

tery will then ha,ve no circuit therethrough,

and the indicator will be operated by one bat-
tery on each train.

For example, if current
enters the conductor 27 (see Fig.5) from an-
other train while the parts are in the position
shown in- said figure there will then be no cir-
cuit through the battery 22’ and the armature

of the 1elay 41" will be released and will be
carried onto the contact 40’, while the cur-
| rent from the batlery 22 and from the bat-

tery on the other train will energize the elec-
tromagnet 41, keep its armature attracted,

and will pass throuﬂ‘h the coils and the core
of said electromafrnet ‘and through the indi-
cator, the 1etur11 circuit being by way of con-
duetms 23" and 27'. When the parts are in
the positions shown in this view, there is a
conducting-path between the betterles and
the indicator through the cores of the elec-

In Fw 51 ha,ve illustrated a mod1ﬁeat10n . tromagnete ; but as the batteues are disposed
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In opposition to each other no current flows | ¢rease in the current of the battery to which

therethrough, and hence the indicator-hand
remains in its normal position. This con-
struction obviates the necessity of employing
a double-coil galvanometer, as in use the re-
lays will take opposite positions, and thus,
when the circuit passes from the track through
elther battery, a return-circuit therefor will
be completed at the other side of the indi-
cator.

It will be noticed that when current enters
the conductor 27, Fig. 5, from another train
i the manner just referred to the current
passing through the relay 41 from the battery
22 1s augmented by the current from the bat-
tery which is left in the cireuit on the other
train. As the two batteries 22 and 22', Fig.
5, are opposed to ecach other, of course the
current flowing through and from the battery
22 will not be able to pass through conductor
44 and through the core and the armature of
the relay 41 to conductor 42 and through the
coll of the galvanometer to conductor 42" and
thence to the battery 22'. IHence this current
from the battery 22 and from the other train
must pass through the coils of the electro-
magnet of the relay 41 to conduetor 23" and
out through conductor 27, owing to the fact
that instead of the two relays being connected
1n series with the batteries 22 and 22/, as is
the case normally when no current is flowing
through the instrument from another train,
and instead of each of such relays receiving
the full strength of the current of the two bat-
teries 22 and 22/, as when connected in a nor-
mally-closed local circuit, the battery 22’ is
the only one from which current can pass
through the relay 41’ when current from an-
other train enters through the conductor 27;
but as both the current from the battery 22
and the current from the battery on the other
train pass through the coils of the relay 41
and out through conduectors 23" and 27’ this
current is strong enough when opposed to the
current from the battery 22 to neutralize the
latter, and as soon as said battery 22’ is nen-
tralized it, having then no complete circuit
to traverse, is rendered ineffective, and the
electromagnet of the relay 41’ being deéner-
gized the armature of said relay is shifted to
make circuit at 40°, whereupon the current
from the battery 22 may divide, part follow-
Ing the original course through the coils of
the electromagnet of the relay 41 and out
through conductors 23" and 27, while the
other part passes through the core and arma-
ture of the relay 41 and through the indicator
and out through the armature of the relay 41’
to contact 40" and to conductor 23" to join
the current passing through the latter from
the first-described parallel branch of the cir-
cuit.

It has been found by experiment that if the
relays are properly constructed and the bat-
teries are of equal strength either one of the

.:‘..r..-“..r?

the other relay 1s directly connected.

Although my invention primarily is in-
tended as a means for preventing collisions
between trains by signaling to two approach-
ing trains their relative positions with respect,
to each other, yet it 1s adapted for operation
for preventing any kind of accident which
might be due to errors in the running of
trains, in the throwing of switches, &e.

It will be obvious that if the circuit be
closed between the rails and the conductor ¢
at any point distant from a train approaching
on the track a circuit through the indicator
on the train may be closed when the engineer
shifts the proper switeh 24 or 24', as the case
may be, and that the presence of such danger-
point and its distance will be indicated to the
approaching train, whereupon the engineer
will of course take the proper precautions to

‘insure the safety of his frain.

In both constructions of the indicator and
1ts operating devices shown herein when the
switches 24 and 24" ave in their normal posi-
tions the indicator-hand is held in its central
or normal position in Fig. 4 by reason of its
being within the field of equal and opposite
currents and in Fig. o owing to the fact that
there is no current flowing through the indi-
cator, and in both cases the current of one
battery on each train is used to defleet the
indicator-hand. Ilence inevery case when a
signal 1s transmitted there are two batteries
in circuit, one on each train, and as all of the
batteries should be of standard strength the
only variable factor in the circuit at such
time 1s the length, and hence the resistance,
of the conductor between the trains.

One manner of indicating danger ahecad is
1llustrated in Figs. 6 and 7, in which a main
track and siding are shown, the main track
being open in the former view, while in the
latter view the switch is open. As a means
for signaling to the engineer the approach of
his train toward such a danger-point I have
shown herein, in connection with the tracl-
rails and switch-rails, suitable means for op-
erating the latter and circuit-closing means
controlled by the opening of the switeh for
closing the circuit at such point to indicate
to an approaching train that the siding is
open and that the main track is not clear.

The track-railsare designated,respectively,
by 7 and 7', and the point-rails or switch-rails
by p and p’. These point-rails may be con-
nected in anyusual manner and operated by
any suitable switch-throwing means. Inthis
case a switch-lever, which is shown at 50, op-
erates a pair of gear-wheels 51 and 52, the
latter of which is connected by means of a
crank 53 with the usual switch-rod 54 in such
manner that when the switch-leveris thrown
to open the switch the gears will be operated,
the crank actuated,and the point-railsshifted.

The switch-lever is intended to be locked

relays will respond instantaneously to an in- | in its extreme positions and to close the cir-
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cuit between the raﬂs a,nd the eonduetor c.
In this instance the switch-lever constitutes

an electric switch adapted, when thrown to
the position shown in Fig. 7, to bridge a pair

of terminals 58, eonstltutmn' the pele -pleces
of the switeh, and thus elose the cirenit be-
tween.the raﬂe and the conductor, one of these

pole-pieces or terminals being eonneeted to
the rails by a conductor 59 and the other to
the conductor ¢ by a conductor 60, the switch-

lever, of course, being locked in 1ts extreme
__-p081t10n in orderto prevent tampering with
‘the track system.

As before stated, the v 1sua,1 indicators will
not only indicate the presence of an approach-

ing, following, or receding train, but also the
distanee between one tmm and anothel train -

or danger-point, and this indicator may have
- thereen a-scale showing distances—as, for in-

20

stance, 1n yards or 111111t1p1es ther eof——-to in-
dicate tothe engineer at a glance the distance

“between his tram and sueh other point.

.30

- It should be understood that it will be the
duty of the engineer of the train or operator

of the vehicle te shift the switches 24 and 24/
from time to time to determine whether there

is any obstruction on the track either ahead
of his train or vehicle or in the rear thereof.
Moreover, a code of signals may be adopted

trains may indicate to each other the direc-

~ tion in which they are moving on the track.

For 1nstanee, an engineer moving north or
east may indicate tha‘o fact by sh1ftmn' his

35

switeh twice from its normal position, and

- thus make a circuit twice to the other train,

while if going south or west he may shift 1t

E say, four tlmes and thus make the circuit to

-+ the other train a corre8pend1nﬂ‘ number of
-tlmee |

. Having deserlbed my mven‘mou I claim—
1. In an electric signal system, the combi-

nation, with a track of a line of way, of a con-

| 'duetor extending along the line of way and

45

insulated from _seld treek a vehicle movable

. along said track; a souree-of electric energy;

- an electrical pole-changing: switch connected
to send current in either direction through-
the indieator on said vehicle; circuit- eontrol- -

5o .ling means between the source of energy and

- the two sides of the indicator; a traveling cur-

rent - collector carried by said veh1e1e and
~adapted to make contact with said conductor;
- means for closing the eircuit between the eon-

55

duetor and the tra,ek at a point distant from

the vehicle; and a visual electrical indicator
earried by 'said vehicle and in circuit with

- said current-collector and responsive to every

6o

variation in the length, and hence in the re-
sistance, -of the conductor between said ve-
‘hicle and such distant point,within the range
of the indicator, and having an 111d1eat0r-
‘hand movable at elther side of a normal, idle,
- central position, in aceordance with the d1ree-
tion of movement of the vehicle, and adapted

to indicate every variation in the distance be-

B

the forljieiepprea,ehes the latter, and a,lso to

show changes in the direction of movement-

of the Vehlele

2. In an ele(,tme signal system the eombl- |

| 'natlon with a track of a line of way, of a con-

duefer extending along the line of way and
insulated from Sdld tr aek vehicles movable
a,lonﬂ' said track; tr avelmﬂ' current-collectors

carrled by said Vehlcles z—md adapted to make
‘contact with said conduector; a source of elec-

75

tric energy for each vehicle : electrical pole-

changing switches connected to send current

| in either direction through the indicators on

sald respective Veh1cles circuit-controlling

‘means between the source of energy and the_
two sides of the indicator on-each vehicle;

and visual electrical indicators carried by
sald vehicles and in cireuit, reepeetwely,mth
said current- collectors and responsive to
every variation in the length, and hence in

| the resistance, of the conductor between said

vehicles, wnshln the range of such mdleatore

‘and each having an indicator-hand movable
‘at either side of a normal, idle, central posi-
‘tion,in accordance with the direction of move-
‘ment of the vehicle and adapted to indicate

every variation in the distance between said
vehicles and also to show changes in the di-

| ) -rection of movement of each vehlele -
by means of which the engineers of adjacent |

-3. In an electric signal system, the combi-

‘nation,with a track of a line of way, of a con-
;dueter extending along the line of way and
1nsulated from Smd track;
‘along such track; autematleally, reversible
‘traveling current-collectors carried by said

vehicles movable

vehicles and adapted to make traveling con-

said vehicles and in circuit, respectively,with

| said current-collectors and adapted to indi-
cate the direction of movement of said vehi-
cles; and pole-changing switches carried by
-sald current - eolleeters and. eentrolhnn' the
‘circuits through the indicators.

4, -‘The. eombmatmn with a traek of a 1111e

of way, of a conductor extending along the
‘line of way and insulated from said traek a

source of electric energy; a vehicle movable
along said track; and a current- collector au-

| tomatiea,lly reversible, while in contact with
‘sald conductor, by the reversal of the move-
ment of the Vehlele, and comprising a carrier-

3¢

go

I1GC

‘tact with said conductor and automatically
-reversible by the reversal of the movements
of said vehicles; a source of électric’ energy
‘connected to eend current in either direction
‘through the indicators on said respective ve-
fhleles : visual electrical indicators carried by

[O5

I1I0
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arm pivotally connected with the vehicle,and

& triangular sliding- contact-shoe pivoted to
‘said carrier-arm and reversible, on the re-

versal of the movements of the vehicle, to

bring its different sides into en n'aﬂ'ement with

the conductor. .
5. The eombmatlon with a track of a line
of way, of a eonduetor extending along the

line of way and insulated from said traek a

source of electric energy; a vehicle mevable

Tween the vehlele and sueh d1etant point, as | elonﬂ'sa,ld traek a sSpring-pressed carrier pw-
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otally connected with the vehicle; and an au-

tomatically-reversible current-collector trail-

IO

ment of the vehiele, and comprising

ing at an acute angle to the conductor while
in contact therewlth, and reversible to an op-

posite trailing position, while in contact with

sald conductor, by the reversal of the move-
a SPring-
pressed carrier-arm pivotally secured to said
carrier and a contact-malker pivoted to said
carrier-arm and movable therewith toward
and from the vehicle and said conductor.

6. In an electric signal system, the combi-
nation, with a track of a line of way, of a con-

~ductor extending along the line of way and

20

sald signaling device;

insulated from said track:; a vehicle movable

along such track; a signaling device on said
vehicle; a source of electrie energy connected
to send current in -either direction through
an automatically-re-

versible traveling current-collector carried

by, and controlled by thereversalof the move-

ment of, sald vehicle and adapted to make
traveling contact with said conduetor; and an

~automatic pole-changing switeh controlled by

the current-collector and controlling the di-
rection of {low of the current through said

~signaling device.

“nation, with a track of a line of way, of a con-
ductor extending along the line of way and
insulated from said track; a vehicle movable |

.30

7. In an electric signal system, the combi-

along such track; a signaling device on said

vehiele; a source of electric energy connected |

- to send current in either direction through

35

sald signaling device; an automatically-re-

versible traveling current-collector carried
by, and contmlled by thereversal of the move-
ment of, said vehicle and adapted to malke
travelingcontact with said conduetor; and an
automatic pole-changing switeh carried by,
and reversible with, the current-collector and
controlling the dir ection of flow of the current
through %md sirnaling device.

S. In an electuc ‘31”1]&1 system, the combl-
nation, with a track of a line of way, of a con-
ductor extending along the line of way and
insulated from said Lmel{, atravelingcurrent-
collector carried by said vehicle and adapted
to make traveling contact with said condue-
tor; means for closing the circuit between the

~conductor and the track at a point distant
from the vehicle; a source of eleetric energy;

a pair of relays connected in anormally-closed

| local eircuit with the source of energy, and
“also connected with opposite sides of the main
circuit, and oppositely operative, on the pas--
sage of a current through cither side of the

main line, to send current in a corresponding
direction through the indicator on the vehi-
cle; circuit-controlling means between the
source of energy and the relays; and a visual
clectricalindicator carried by said vehicle and
in circuit with said current-collector
adapted to indicate variations in the distance

between the vehicle and such point.

LLOUIS C. WERNER.

Witnesses:
- FRED. J. DOLE,
Wa. II. DLODGETT.
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