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To all whcm@ it maz J concern:
Be it known that I, Louis-C. WERNER, a

citizen of the United Sta,tes residing in Br oad
Brook, in the county of Ha,rtford and State of
1 Oonnectmut have invented cértain new and
useful Improvements in Electric Signal Sys- -

tems, of which the following is a speéification.

This invention relates to electric signal Sys-
tems, and more particularlyto a Sys tem forin-

dicating to a vehicle or train moving along a

line of way its p051t1011 relatively to a distant

point on the same track, and especially the

distance between 1t and the nearest vehicle | cated in a cmrespondmn' manner.

on such traclk.

Ordinarily the several component parts of

- the system will be so organized as to show by

means of indicators on adjacent vehicles or

trains the positions of those vehicles rela-

' tively to each other by indicating to each
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variations in the resistance of a cwculb there-
between which variations will be due to the
increase or decrease of the dlbtance between.

the vehicles as they move in opposite direc-

tions or in the same direction toward or fol-

lowing each other on the same track. =
My present invention is in the nature of an

improvement upon that shown and desecribed
in my application, Serial- No. 640,436, filed

June 12, 1897, to which reference is hereby

made, and in thls case, as well as in said other
apphc&tlon I have illustrated a safety sys-

tem by means of which the presence and po-

sition of another train on the same track may
‘be signaled to the engineer m the éab of the

nearest train.
As 18 well known the current ﬂowmn'

through an electrical conductor is propor-

tional not only to the cross-section but also

:- to the length of such conductor, and hence if
two Vehwles be equipped tfo m&ke traveling

~ contact with a conductor extending along the

line of way over which the vehicles are run-
ning and these vehicles are furnished with

devwes which may make a complete circuit

from one train to the other the resistance of

said circuit will be varied in aceordance with
variations in the length of that portion of the

conductor which is.between the two trains as

the latter move toward and from each other.’

Moreover, if suitable devices be included in

the circuit on each train variations in the
strength of the current flowing through the

circuit may be noted and these variations

may be made to serve as a means for corre-

spondingly operating an indicator located at

a proper point on each such train or vehicle.
Thus by means of suitable signaling devices,

preferably visual mdmators, such as ﬂ'a,lva—'

nometers, every change in the p031t1ous of
two trains may be 1ndlca,ted by reason of the

corresponding change in the resistance of the
| conductor extending along the line of the
i track.

The.distance between the train and
a switch or other danger-point may be 111d1-

In my application hereinbefore referred to
I have illustrated pole-changing switches by
means of which the d1rect1011 of travel of the
current through any indicator may be re-
versed when the direction of travel of the

vehicle on which such indicator is carried is

changed, and one of the main features of my
present 1mprovaments 1s the provision of such

a switch controlled by the reversing-lever on
| a locomotive - engine, so that -the shifting of

such reversing-lever by the engineer will at

| the same. tlme cause a correspondmn' move-
ment of the electrical pole-changing switch.

Other features of importance and modifica-
tions of the apparatus shown and described
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in my other application, to which reference

has been made, which featmes add materi-

ally to the Slmphctty and effectiveness of the
system as a whole, will be deseribed herein-
after.

In the drawings aceompan ying and forming

tional side elevation of a portion of an engine
and tender movable along a ftrack and
equipped with an indicator and pole-chang-
Ing switch constructed in accordance with my

improvements and adapted to malke traveling

contact by means of a suitable current-col-
lector with a conductor extending-along the
line of way. Fig.2isan enlarﬂ'ed detml end
elevation of a portlon of one of the trucks of

the train, carrying a pair of current-collectors

| part of this speelﬁcatwn Figure 1 1s a sec-

QO
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for making traveling contaet with the con--

ductor. Fw 31is a plan of a portion of the
same. Fig. 418&8601}10]&&] plan, taken in line
4 4, FKig. 5, of an electrical pole-changing

switch a-da,pted to be operated by the revers-
ing-lever of a locomotive-engine. Fig, 5 isa

1 s1de elevation of said switch. Fig. 6 1S & simi-
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lar view 1llustrating a modification of the
pole-changing switch controlled by the revers-
ing-lever. Ifig. 7 1s a diagrammatic plan of
a portion of a road-bed, illustrating the main
line and a closed switch in connection with
my system, this feature showing the manner
Iin whichacircuitmay be made toan approach-
ing train from a disconnccted portion or sec-
tion of the main conductor in advance of the
switch., Ifig. §1s a view illustrating a modi-
fication of my invention and shows the man-
ner in which the conductor is carried under
a crossing. Iig. 9 is a side elevation of a
modified form of indicator, showing its con-
nections, with suitable batteriesfor opemtmw
the same. Ifigs. 10, 11, and 12 are diagram-
matic views IHHSU&UD a section of l*a,ilway
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.

Reference will be first made to Figs. 1 to 5,
inclusive, in which I have illustrated the pre-
ferred form of apparatus for making contact
between a traveling vehicle and a conduactor
extending along the line of track and the pre-
ferred form of pole-changingswiteh controlled
by the reversing-lever on the locomotive of
the train.

In FFig. 1, C designates in a general way the
cab of a vehicle or train in which a signaling
device or indicatoris stationed, this indicator
being suitably connected with a pair of cur-
rent-collectors supported on the trucks of the
train—as, for example, beneath the tender T,
coupled to the engine. I provide duplicate
current-collectors on ecach train, one adjacent
to each rail of the tracl, and hence at oppo-
site sides of the tender, owing to the fact that
the conduetor will usually be supported in
such a position as to lie between one of the
rails and the center of the track.

T'he current-collectors are designated in a
general way by fand ¢ and, as before stated,
are carried by the trucks of the tender, and
cach embodies a carrier-arm pivotally con-
nected with a suitable carrier on the truck
and a contact-maker, such as a trolley-wheel,
pivoted to the carrier-arm. As the two cur-
rent-collectors on each train are substantially
similar in construction and operation a de-
seription of one will suffice for both, appro-
priate prime-marks being employed to desig-
nate those corresponding parts of the Socend
or duplicate current-collector not referred to
particularly hevein. The current-collector ¢

- is 1n this instance in the form of an angle-

6o

arm pivoted on a carrier 7, secured to one of
the members or beams 4 of the trt uck, the
lower arm or carrier-arm 5 supporting a suit-
able contact-maker 6, which may be a rolling
member or trolley Wheel The other membel
of the angle-arm, which i1s designated by 17,

13 111Lended toserve also as a cuemb controller
or circult-brealker for breaking circuit to the

603,390

indicator from the trolley-wheel ¢ when the
Jlatter isout of contact with the conductor and
in its inoperative position. This arm 17 is
limited in its movement in one direction
toward its 1dle position by a suitable stop on
the arm 3, projecting laterally from the car-
rier 7. This stop may be adjustable, 1t be-
ing shown. in this case as an adjusting-screw
9, theinnerend of which may be moved nearer

to or farther away from the cooperating por-.

tion of the arm 17, the movement of which 1t
1s intended to 111111‘0

In order to break the circuit to the indica-
tor when the trolley 6 passes off from the con-
ductor, I make use of a suitable spring, such
as 12, between the arm 17 and the carrier 7
and located in such apositionthat it normally
tends to hold the trolley-wheel firmly against
the conductor and will alsooperate thearm 17
to break the circuit to the indicator when the
trolley-wheel leaves such conductor.

As before stated, the electrical cireuit-
breakers which I employ for controlling the
circuit to the indicator from the respective
current-collectors are preferably carried by
the latter, the contact points or terminals,
which are controlled by the circuit-breakers,
being usually located on the arms 3 and 3’
projecting from the carrier on the truck. The
swinging arm 17 has a pair of resilient con-
tact-arms18and 19, insulated from each other
and coOperative, respectively, with the pairs
of contacts or terminals 2 and o on the arm
3. Themannerin which these contact-points
are connected to the current-collector, the in-
dicator, and the return-circuit through the
wheels and track-rails will be apparent by
refercnce to IFigs. 1 and 2, and it will be ob-
vious that the circuit at these contacts will
beautomatically broken by the spring-pressed
circult-breaker when the current-collector is
not in contact with the conductor c.

The conduetor ¢, with which the current-
collector isintended to travel in contact, will
usually be a wire of uniform cross-section ex-
tending along the track, and it may be mount-
ed inanysuitable manner,preferably between
the rails of the track and adjacent to one of
them, as shown in Ifig. 2.

It will be noticed that the conductoris ele-
vated above the tread of the rails, this being
done to allow the current-collectors to clear
crossings, as at switches, &e.

I rave made reference in the preceding
description to the use of pole-changing
switches for reversing the direction of

the
current traveling through the indicators,
(which latter will be desecribed hereinafter in
detail,) and these switches are in this case
intended to be operated by the reversing-le-
ver 1n the cab of the engine in order that the
engineer may control the reversal of the
movementof the train and the reversal of the
direction of flow of the current through the
indicator by a single operation. The pre-

ferred form of pole-changing switeh is illus-
5, and the manner in

trated in Figs. 4 and
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in the same direction, while if the reversing-
lever is thrown to the rear the pole-changing
switch will also be carried to the rear.
‘movable switch-arm 22 may be pivotally

'6033%0 '3

o whic’h'i.t 18 operated bythe fé’versing-levér of |

the engine is indicated in Fig.1. Inthislat-

ter view the rever81n0‘-lever is indicated by
20, and is connected by means of a link 21
with a pole-changing switch-arm 22 in such

a manner that the movements of the latter

correspond with those of the former—that is

to say, if the reversing-lever is thrown for-
ward in order that the train may move in
that direction the switch-arm 22 will be moved

The

mounted within the cab, preferably at one
side of the latter, and will usually have a

pair .of-eontact-s‘uripg 28 and 24, insulated

-~ from each other and projecting laterally from

20

the switch-arm, so as to avoid interference of
the latter with the contacts with which such
arm cooperates. These contactsare disposed

~in pairs, and the pairs are indicated herein
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train-is moving.

by a, b, d, and e, respectively. All of these

contacts are, in the consfruction illustrated

in Figs. 4 and 5, in the form of yielding or
resilient arms, disposed so as to be substan-
tially concentric with the axis of movement
of the switch-arm 22. The arms of each pair
are insulated from ea;(,h other, and each pair
is insulated- from every other pair, as will
be evident by reference to said figures.
Hence when the switch-arm is thrown to the
left, as seen in Fig. 5, when the vehicle is
moving forward the contactsd will be bridged
by the contact-strip 23 and the contacts e will
be bridged by the other contact-strip 24, so
as to close the circuit to the indicator to cause
the flow of the.current therethrough in-a di-
rection corresponding to that in which the
Moreover, this contact may
be made, as shown in Kigs. 1 4,5, and 6,when

~ the tra,m 18 standing stlll and the reversing-
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leveris in its idle poqmon in order to com-
plete the circuit and prevent accidents. if

another or other trains are moving on the

same track. Inthe present 1nstance the con-

tacts d e are normally always bridged when
the train is standing still.

Smtable cuides,

such as those shown at 25 and 26, may be em-
ployed for positively posmomnfr the switch-
arm in lateral direction. :

- In Fig. 6 -1 have 111ust1&ted’ a modification
of the pole—chan ging switeh in which the fixed
contact members are carried by a fixed por-
tion of the device,while the yielding contact-
arms are secured to the switch-arm 22”. The
pairs of fixed contact-strins are indicated in
this view by a", 6", d'’, and &, respectively,
and the yielding contact-arms on the switch-
arm 22", which are designated, respectively,
by 23" and 24", are insulated from each other,

as 18 the case Wlth the eontact~str1ps 23 and
24, Kig. 5.

It wﬂl be noticed that in both of the forms
of pole-changing switch shown herein the
switch-arm has a conmderable range of move-
ment corresponding to tha,t of the rever sm o-

lever in the cab of the locomotive.
to avoid confusion, the manner in which the -

In order

contacts of the pole-changing switch are wired
up and connected with the circuit-breaker at

each current-collector is not illustrated in the
detail views, but is shown clearly in the dia-

grammatic views, Figs. 10, 11, and 12, from

‘'which the wiring will be obvious.

As before stated, the indicator which I em-
ploy is preferably a visual one, operative sub-
stantially on the principle of a galvanometer,
and the type of instrument whlch I prefer to

- employ is illustrated in these diagrammatic

views and in Fig. 1, -togetherwith the con-
nections thereto and a source of energy there-
for., Thisindicatorisdesignatedin a general
way by I,‘, and as the construction of a galva-

nometer is well' understood these signaling
devices will not be deseribed in detail. -

Indi-
cationsare made by means of the usual pointer

or index-finger 7, this being controlled by the

direction and stren oth of the currenf travers-
ing the colls of the galvanometer. The cur-

rent by means of which the indicator is op-
erated may be taken from any suitable source

of energy, preferably from a battery on the
engine, this battery, which is indicated by 27,
being connected to one terminal 28 of the 0011
at the indicator, while the other terminal 29
is connected to the return-conductor 30.: The
conductor 31, through which the circuit will
usually be made to the battery, 18 controlled
by a switch 32, by means of which the cireuit
may be made either thr oughthe battery 27 or

‘through a branch cendnetm 33, also connected

to the terminal 98, The conductors 30 and 31

are connected to the pole-changing switches

in such a manner that the direction of flow of
the current through the indicator will be re-
versed on the rever%al of the position of the
pole-changing switch-arm, and the wiring for
this purpose “will clearly be understood by

reference to the diagrammatic views, Fln*s

10, 11, and 12.
In Flﬂ' 10 two trains are supposed to be

‘moving in opposite directions and approach-
ing eaeh other on the same track, and at the.

proper distance, which may be the length of
one or more blocks of an ordinary railway,
each indicator should show that there is an-

this view, since the trains are moving in op-
posite directions, the contacts o' n/, controlled
by the current-collector 7 on the left-hand

cab, are brldﬂ'ed while the contacts o n, con-

trolled by the current-collector £ on the rwht-
hand eab, are bridged, and since both trains
are moving forw ard eoueSpondmO' contacts
d e, controlled by the pole-changing switch,
are bridged. A current-collector on each ve-
hicle makes traveling contact with the con-
ductor ¢, and all of the parts are in position
to indicate to each of the two trains the pres-
ence of the other. In order, however, that

the same amount of current may traverse the
circuit while signaling, one of the batteries
should be thrown out by shifting the corre-
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.1;1':31.11-1 near him, whe.

sponding switch 32 onto the terminal of the
conductor 33, the battery at the right in Fig.
10 being preferably the one disconnected.
Obviouslyone of the batteriesmust be thrown
out while signaling or else the length of the

conductor between the trains would not be

the only variable factor in the circuit of the
indicator. It will be noted, however, that
whether the battery on one of the trains is
cutb out of the circuit or not both of the indi-
cators are always in circuit and in condition
to cooperate with each other to show each to
the other its own position on the track with
respect to such other train.

Both of the switches 32 arenormallyin cir-
cuit with their respective batteries and will
remain in that position until one of the en-
gineers desires to know whether there is a
‘eupon he will shift his
switeh 52 to cut outhisbattery, and if he gets
no indication he willreturn hisswiteh quickly
to its normal position to connect his battery
in circult again. KEach engineer should re-

peat this several times and in somewhat close

succession if he gets no indication the first
time. - In no case, however, should he leave
his battery cut out, except momentarily, un-
less his indicator shows the presence of an
adjacent train. It isimmaterial which oper-
ator cuts out his battery in signaling, and if
both should happen tocut out their batteries

simultaneously the switches should be re-
stored to their normal positionsand the proper |

indication would be shown in the cab on the
second or third shifting of the switch.
When two trains are approaching each
other, as shown 1n If1g. 10, and the switch 32
on the train at the right insaid viewisshifted
to the position shown therein, a cirenit is
closed from the rail 7, through conductor 35,
contacts o, conductor 36, eontacts d, condue-
tor 51, switch 82, and conductor 33, through
the coil of the galvanometer, whereupon the
indicator-finger ¢ is thrown to the left by the
currenf traversing such coil, and the current
passes on through the conductor 30, contacts
e, conduetor 37, contacts n, conductor 38, cur-
rent-collector 7, and conductor ¢, whence it
ooes to the opposite current-collector £ on the
train ahead ofit,the circuit thenbeingthrough
conductor 39, contacts o', conduutm 40, con-
tacts d, conductor 31, switeh 3 32, and batter}
27, 1,1110110'11 the other indicator, causing the
deﬂectmu of the pointer toward the {irst-men-
tioned approaching train, the current then
passing out by way of conductor 30, contacts
e, conductor 41, contacts ', and conductor
2, back totherailr. Each engineer of these
trains now knows that there is a train ahead
and approaching, and hence will be warned
by the indicator to stop his train in time to
avold a collision. Not only is this the case,
but the amount of deflection of the needle of
cach indicator will alsoshow tothe engineer
how far ahead of him the other train is, and

J
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trolled ent’wly by the length of that portion
of the conductor ¢ which i1s between the cur-
rent-collectors 7 and ¢, and heneé by the in-
terval between the trains themselves. |
In Fig. 11 I have 1llustrated the operation
of the system when two trains are moving in
the same direction and following each other

on the same track. As the circuit through

‘the several devices of the system has been

traced out with respect to Ifig. 10 it is not
thought mnecessary to follow it in detail in
I'ig. 9, butIlbhaveinstead indicated the conrse
of the current by arrows. In this view cor-
responding sets of contacts d, ¢, o', and n' are
bridged by the pole-changing switches and
the current-collector-controlled switehes on

each train, this being due to the fact that the
same

trains are traveling ahead and in the
direction on the same track, and hence mak-
ing contact with the conductor ¢ in the same
manner.

-the train at the right in said view shifts his

switech 32, which points to the train in the
rear, thusclosing the cireuit between his own
train and that following him and indicating
not only that there is a train behind him, but
also the interval between the two trains. The
amount of deflection of the indicating-fingers
will show at all times just what the interval

between the two trains is and will thus en-

able each engineer to gage the running of his
train accordingly.

In I'ig. 12 I have shown the operation of

the indicators for two trains following each

other on the same track, one of which has
been reversed and 1s running backward. In
this case, as the movement of the frain indi-
cated at the right in said figure is the reverse
of that which it ordinarily would have, the
pointer of the indicator is moved in a direc-
tion which is the opposite of that in which it
would bedefiected usually, and hence instead
of pointing toward the train following it it,
as well as the reversing-lever, pomts away
from the train in advance of it and toward
the rear of the train on which it is mounted,
thus showing that there is a train following
1t. In thisfigure the collector-controlled con-
tacts n 0 on the right-hand cab 1s bridged,
while the contacts n' 0’ on the left-hand cab
is bridged. Also, since one train is backing
while the other train is moving ahead, the
contacts d e, controlled by the pole- chm:w-
ing switch on the left-hand cab, is bridged,
while the contacts ¢ 0 on the right-hand
cab 18 bridged. The direction of flow of the
current through the circuit is indicated by
arrows in IFig. 12. It will be noted here that
the conditions are similar in most respects to
those indicated in IFig. 10, except that the
direction of movement of the train at the
right in IFig. 12 is reversed, and hence differ-
ent pairs of contacts are bridged on said train
in I'ig. 12 from those connected in Iig. 10.
In I’w 10 the cireuit is closed thro un'h the

the amount of such deflection will be con- | pairs “of contacts d, e, n, and o0, whereas in

In this case, also, the engineer on
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“Fig. 12 the Cllf‘Clllt IS closed thmue'h eontaets |
a, b n, and o, there belnﬂ' an open euemt at

dande

Inall of theee dla,o*rammatle vViews the d § ph— |

cate current- eolleetor-eontrolled switches are
properly connected with the respective indi-
cators, but none of the pairs of contacts is

| br1dtred by these switches, and the-current-
-eollectors are freely suspended and out of
contact with any conductor, and hence there

1s no circuit through these parts

Although my invention is intended pri-
mamly as a means for preventing collisions

between trains by signaling to tWo approach-
ing trains their reletwe p051t10ne with respect

- to eeeh other, yet it is adapted for operation
- for preventme any kind of accident which

20

might be due to errors in the running of the
trems in the throwing of switches, &e
It w111 be obvious that if the elremt be

closed between the rails and the eonductor

at any point distant from a train approach-
ing on the track a circuit through the indi-
cator on the train will be closed, aud the pres-

‘ence of such danger-point a,nd its distance

~ indicated on the epproeehmw engine, where-

‘upon the engineer will of course teke the

proper preceutlons to insure the safety ef ]:us

train.
30

In Fig. 71 hme 1nd1ea,ted the manner in

| whlch the presence of an open switch ahead
‘may be indicated to a train.

In this view
the track-rails, which are indicated by r and

- 7', may be connected to a switeh-post 53 at

the side of the track, and the corresponding

post. 58" will be connected to the conductor
“extending along the line.

In order that the

~circuit may be broken after a train has been
 signaled and haspassed by theswiteh, I prefer

10

'belnﬁ' shown in this view.

to mterrupt the conductor in edvenee of the

switch, a disconnected section ¢’ of a length

| "‘sufﬁelent to -permit the indicator on the ap-
- proaching train to be operated and the engi-

neer to stop his train if the switch is open
The circuit may

. be closed at the contacts 58 and 58' by means

"~ of a switch- 1ever 50 for operating the point- -

. rails p and p’, the connections between the

.50

55

' to the mdm&tor as soon as the danger-point

60

‘able typ
- switch is open this faet will be indicated to

switch-lever and thesé railsbeing of any suit-
. It will be 0bv1ous that if the

the train as soon as its current-collector
comes into contact with the disconnected sec-

tion ¢’ and also that the circuit to the indi-

cator on the train will be broken as soon as
the current-collector passes off from such sec-
tion, thus causing the breaking of the circuit

is passed.

In Fig. 8 1 have 111ustrated one way in

which Lhe conductor ¢ may be carried pasta
crossing without interfering with the passage
of the Vehleles Crossing the tracks. In this
view the wire 1s- carrled under the tracks and

‘passes through a tube or conduit, such as 60,
Jocated beneath the road-bed. At the pomt

where the conduetorpaeses beneath the tracks | a current collector carr 1ed by eald train end

as, for example, by shifting the switch 32 off

ot

there is located an mdmed guide 16 for di-
recting the trolley-wheel or contact member 6
onto the conductor after passing the crossing.

In Fig. 9 I have illustrated a medlﬁeatlon
of the eperetmﬂ* connections for the indicator.
In this view instead of employing a single
battery in the main line connected with one
terminal of the indicator I make use of two
batteries, one in the main wire and the other
in the braneh conductor. One of these bat-
teries is designated by 27’ and the other by
97", both being connected to the conductor

31 and both also being controlled by a switch

32', by means of which one or the other may
be thrown into circuit with the coil of the in-
dicator. By means of this construction I am

enabled to keep a battery on each of twoad-

jacent trains on the same track in circuit
with the other, it being understood, of course,
that all of the betterles should be of equal
strength in order that the indicator-finger
may be deflected to the proper extent by a
definite variation in the resistance of that
portion of the conductor between the trains.
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In connection with this form of indication I '

prefer to employ a short-circuiting switeh,
such as 60, adapted to span the eendueters
31’ and 80" for the purpose of testing the
strength of the batteries. It will be ev1dent
that if the switch is thrown onto the terminal
61 a current may be passed through either of
the batteries 27’ and 27" in aeeerdenee with
the position of the switch 32, thus enabling
the engineer to ascertain whether- his bat-
teries are of standard strength. - |
- My improved signaling system may be di-

vided, for convenience, 111130 blocks similar to

those empleyed for eontrolhnn' the signals of
a block system, and the engineers-of trams ch
the same track, whether followm , approach-
ing, or reeedmn*' from each other, may indi-
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cate their pomtwne each to the other in ac-

cordance with a prescribed code of signals—

I10O

frem its contact-terminal a number of times

corresponding to the number of the block on
which his train may be at the time—or any
other desired system of signaling may be em-
ployed. It will be ebvmus, howevel that

‘under whatever conditions the system may

115

be operated the direction in which the cur-

rent may travel through the indicator on each
train, and, indeed, the making of the circuit

tosuch mdmatm will always be controlled by -

the reversmmlever of the engine, as if 1t 18

12C

in 1ts centrel or idle position there will be a -

circuit and if ‘it is in either of 1ts extreme pPo-
sitions the direction of travel of the current
through the signal device will cor respond to

such pes1t10n .
Having described my invention, I ela,lm---:-

1. In an electric signal system, the combi-
nation, with a track of a line of way, of a con-
duetm extending along the line of way and

1 insulated from szud track: ; a source of ‘elec-~
tric energy; atrain movable along such track;
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adapted to make traveling contact with said
conductor; means for closing the circuit be-
tween the conductor and the track at a point
distant from the train; a visual electrical in-
dicator carried by said train and in circuit
with said current-collector and responsive to
every variation in the length, and hence in
the resistance, of the conductor between said
vehicle and such distant point within the
range of the indicator, and having an indi-
cator-hand movable at cither side of a nor-
mal, idle, central position in accordance with
the direction of movement of the train, and
adapted to indicate every variation in the dis-
tance between the train and such point; a re-
versing-lever carried by the locomotive of the
train; and an electrical pole-changing switeh
confrolled by said reversing-lever and adapt-
edtosendacurrentineitherdirection through
the indicator.

2. 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
insulated from said track: a source of clec-
tricenergy; atrain movable alongsunehtrack:
a current-collector carried by said train and
adapted to make traveling contact with said
conductor; means for closing the circuit be-
tween the conductor and the track at a point
distant from the train; a visual electrical in-
dicator carried by said train and in eircuit
with said current-collector and responsive to
every variation in the length, and hence in
the resistance, of the conductor between said
train and such distant point within the range
of theindicator,and having an indicator-hand
movable at either side of a normal, idle, cen-
tral position in accordance with the direction
of movement of the train, and adapted to in-
dicate every variationin the distance between
the train and such point; a reversing-lever
carried by the locomotive of the train; and
an electrical pole-changing switch connected
with, and controlled by, the operation of said
reversing-lever and adapted to send current
in either direction through the indicator.

3. 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
insulated from said track; a source of electric
energy; a train movable along such track;
means for closing the circuit between the con-
ductor and the track at a point distant from
the train; a visual electrieal indicator car-
ried by said train and responsive to every va-

riation in the length, and hence in the resist-
ance, of the conductor between said train
and such distant point within the range of
the indicator, and having an indicator-hand
movable at either side of a normal, idle, cen-
tral position in accordance with the direction
of movement of the train and adapted to in-
dicateevery variationin the distance between
the train and such point; a traveling current-
collector carried by said train and adapted to
make contact with said conductor; a revers-
ing-lever carried by the locomotive of the
train; an electrical pole-changing switch con-
trolled by said reversing-lever and adapted
to send current in either direction through
the indicator; and an automatic spring-re-
leased circuit-breaker controlled by the cur-
rent-collector and controlling the circuit to
the indicator.

4. In an electric signal system, the combi-
nation, with track-rails and switch-rails of a
line of way, of a conductor extending along
the line of way and insulated from said rails
and having a relatively long section in ad-
vance of the switch disconnected from the
main portion of the conductor; a source of
electric energy; switch-operating means; eir-
cuit-closing means controlled by the opening
of the switch and operative for closing the
circuit between the rails at the switeh and
such disconnected section; a vehicle movable
along the track; a traveling current-collector
carried by said vehicle and adapted to make
contact with said conductor; a visual elec-
trical indicator carried by said vehicle and in
circuit with said current-collector and re-
sponsive to every variation in the length,
and hence in the resistance, of the conductor
between said vehicle and such circuit-closing
means within the range of the indicator, and
having an indicator-hand movable at either
side of a normal, idle, central position and
adapted to indicate every variation in the dis-
tance between the vehicle and the switeh on
the approach of the former toward the latter;:
a reversing-lever carried by the vehicle; and
an electrical pole-changing switch controlled
by said reversing-lever and adapted to send
current in either direction through the indi-
cator.

LOUIS C. WERNER.

Witnesses:
FrED. J. DOLE,
C. W. SMITH.
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