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Application filed Jaguary 31, 1890, Serial No. 338,730,

(No model) Patented in France February 4, 1889, No, 195,328; in

Belgium February 4, 1889, No, 84,874; in Germany February 5, 1889, No. 50,258 ; in Italy March 31, 1889, No, 24,852,

and in Austria-Hungary June 13, 1889, No. 6,110.

To all whom it may concerrn:

Be it known that I, THEODOR PERLS, engi- | upon the same line of rails.

neer, a subject of the King of Bavaria, and
a resident of Wurzburg, in the Kingdom of
Bavaria, have invented certain new and use-
ful Improvementsin Electrical Signaling Ap-
paratus for Preventing Collisions between
Railway-Trains, (for which I have obtained
I.etters Patent in France, dated February 4,
1889, No. 195,828; in Belgium, dated Ieb-
ruary 4, 1889, No. 84,874; in Germany, dated
February 5, 1889, No. 50,258; in Italy, dated
March 31, 1889, No. 24,852, and in Austria-
Hungary, dated June 13, 1889, No. 6,115,) of
which the following is a specification.

My invention relates to improvements in
electrical signaling apparatus upon railways;
and the objects of myimprovements are, first,
to provide means by which signals are auto-
matically given between two railway-trains
moving in the same or in opposite directions
when they have approached within a certain
determined distance from each other; second,
to enable such automatical signals to be also
oiven simultaneously to stations upon the
line of railway; third, to enable the stations
to communicate with each other, and at the
same time with any train or trains which
may be between them; fourth, to enable the
driversorconductorsof twoormoretrainsupon
the same line of railway to communicate with
each other; fifth, to provide means by which
signals are automatically given to prevent
trains from running into sidings, and, sixth,
to provide means by which electricai signals

are automatically given to the drivers or con-

ductors of trains when the line upon which

they are moving is blocked by carriages or |

wagons. I attain these objects by the means
illustrated in the accompanying drawings, in
which— - | _

TFigure 1 isa plan of alineof railway, show-
ing the rails, the electrical conducting-wires,
and two adjoining signal-stations. Iig. 21s
a plan showing two locomotive-engines tol-
lowing each other in the same direction upon
the same line of rails, and Fig. 3 is a plan

other when running in opposite directions
Fig. 4 is a side
view, and Fig. 5 a front view, of an engine.

| . . . o -
Fig. 6 is a plan of a modified arrangement

of the track and conductors. Fig.7 is a dia-
aram illustrating the electrical connections.
Fig. 8 is a view in elevation of a part of the
boiler, the steam-whistle thereon, and certain
devices for operating the latter.

Similarlettersrefer tosimilar parts through-
out the several figures.

A A are the main rails, between which 1s
placed on each side an insulated electric eon-
ducting wire or rod b and d, parallel with the
rails A A and interrupted at determined dis-
tances apart at e ¢ ¢ by non-conductors in
such a way that the interruption of one wire
is just opposite to the middle of the length of
the other wire, and so on. Another insulated
wire ¢, which is placed between the two b and

d, is uninterrupted and reaches continuously .

from station to station, as shown in Fig. 1.
The two interrupted wires 0 and  are con-
nected bydiagonalinsulated wires 7, arranged
in such a way that always shortly betore any

| interruption e in the wire d an electrical con-

nection is established with a point just in
advance of the nextinterruption e in the wire
b, or vice versa. |
Upon the foot-plate or in any other con-
venient position on each engine an electrical
battery B, consisting of a sufficient number
of elements, is placed. Separate from this
battery B is also fixed upon each engine an
electric bell C or an electro-magret, which,
when a current of electricity is sent through
its wire, sets in operation a brake acting upon
the wheels in the usunal way, and also, if de-
sired, opens a steam-whistle.
 Infront of theleading-wheels orbehind the
trailing wheels of each engine threeinsulated
copper brushes E ¥ G or wheels or rollers are

- arranged so that they press upon the insu-

lated wires b, ¢, and d, respectively. From
one pole 2’ of the battery B proceeds a con-
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necting-wire @, which is in metallic connec-

tion with asimilar copper brush pressing upon.

95

showing two locomotive-engines meeting each | one of the main rails, and so communicating




with earth. From the pole I’ of the battery B

aninsulated wire<is connected with the brush
G, which is-on the right-hand side in relation
to the direction of movement of the engine
and train. One binding-screw % of the elec-
tro-magnetic bell C is connected with the
main rail A and with earth in the same way

~as the pole /i of the battery B—thatis to say,
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by an insulated wire a, connected with a, cop-
per brush or wheel pressing upon the rail A.

To the other binding-screw lisfixed at # a re-

sistance-coil or other equivalent device of the

well-known kind, to the opposite end of which.

are attached two insulated wires g and .
The wire & is connected with the left-hand
brush E, which presses upon the interrupted
wire b, and the wire ¢ is connected with the
brush F, which presses upon the middle un-
interrupted wire ¢.

The arrangement of the battery, electrical
bell, condueting-wires, and brushes is abso-

.'

lutely the same upon every engine. Suppos-

ing that two engines coming in opposite di-
rections have approached each otherso nearly,
as 1llustrated in Tig. 3, that only one of the
insulated conducting-wires b and d between

them remains interrupted, the electrical cir-

cuit is completed through the wire which is
not inferrupted (d in the figure) and through
the rails A A or earth. In this case the cur-
rent from battery B of engine 2, Fig. 3, passes
through the pole I’ on the right-hand side of
the engine, and through the wire 4, brush G,
and wire d to the brush E, wire %, and resist-
ance 7 on engine 3 to the binding-screw 7 of
the electro-magnetic bell C of the same en-

gine, and from the other binding-screw J

- through the wire a to the main rail A and

40

earth. The circuit being thus completed, the
bell C on engine 3 will sound, and if a brake
and whistle be used, as already described, the

- latter will be sounded and the engine will be

stopped. The resistance n is so adjusted that
only a part of the current passes to the bell C,
while another part passes back through the

* Wwire g on engine 3 to the brush F on the same

engine, and along the central wire ¢ to the

- brush F on engine 2, and along the wire g and

50

resistance » to the binding-screw ! on the elec-
trical bell C on the same engine, and through
the binding-screw 7% and wire a to main rail
A and earth, and the bell upon engine 2 ac-

cordingly rings. A part of the current also

- Pproceedsalong the central uninterrupted wire
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c to the nearest stations on both sides, asillus-
trated in Fig. 1, by means of insulated wires
g’, connected with the binding-screws of elec-
trical bells in the stations, which accordingly
ring, and the stations are automatically in-
formed that something is wrong upon the line.
Should it happen that other enginesare on the

same line when two engineshave already come

so near each other that they are electrically
connected, as described, the former likewise

65 receive a signal from their bells by means of

part of the-electrical current, which passes on

the main line between them.

435,516

along the central wire ¢ through the binding-
screws of their bells and baek froni the latter
to the main rails’A A and earth.  This will
happen even if such engines have not come
50 near the engines which have already been
stopped that only one interruption e is left
between these latter and themselves in the
wires b and d. The central wire ¢ and the
main rails A A are also utilized for the pur-
pose of telephonic or telegraphic communica-

tion between the stations, as well as between

the latter and any engines which may be upon
the line, whether in motion or at rest. Thus
the drivers of engines which happen to be upon

‘the same line may communicate with each

other through the telephonic or telegraphic
instruments ' carried upon their engines.

"T'hey can also communicate with the stations.

in the same way by connécting their battery
with the insulated wire ¢ and through the
brush E with the central wire ¢, the current
passing from ths battery B through the wire
g, brush E, and central wire ¢ to the bell, tele-
phone, or telegraph instruments in the sta-
tions, and thence back through the main rail
A and wire a to the other pole of the battery.

Fig. 1 shows the connection which hasto be
made if station No.1 wishes to communicate .

with station No. 2 or with a train which is on
To do this the

~wire ¢’, which is otherwise always connected

|

|

with the binding-serew ! of the electric bell.C,
as shown by the dotted lines, is transferred

at station No. 1 to the pole I’ of the battery

I5, as shown, and as the other pole 4’ of the

battery is in connection with the main rail A

‘by-the wire a’, and as the binding-screw 7 of -

the bell C has the same connection, the elec-
tric current proceeds from station No.1 from

A" through a’, A to a’, h of station No. 2,and

. . o W e das ma rnmar -_l-.n. G AT S Y b LY A

EI'*M' | T P é."-.-\"l'-i'-'”"n.' Lo ra et 'I-""-';T u H:' 3 r‘r_l:‘:f.l,bi‘ S T D

[} [ 1 :_I I !_ - .I: . 1..: s, . . }:‘:_t" .\!1 » 1__¢..|.:.I - II!: "R
] H rihor r RELI R ) i 11 Al b T

1 - W H ] i R R rl ettt N lEHH. FLoe e T

ook ! 1 -b y Lot M s T iy Lo LT LR L

70

75

80

Q0

95

10O

105

through ¢’ to the central wire ¢ and the wire

g’ to the pole I’ of the battery in station No.
1, and the circuit being completed the bell
C in station No. 2 will be sounded. Should
there be an engine on the line between the
stations, a part of the current passes through

and the bell
sounded. | -

Fig. 2 illustrates the course of the electric
current when one train is following another
upon the sameline. Inthis case the current
proceeds from the pole I’ of the battery B
on engine No.1 and through the wire 7 to

the brush G. As indicated by the small ar-

110

1t from the central wire ¢ and brush F to the -
bell upon the engine, and thence to the main
rail A and to the battery in station No. 1,
upon the engine will also be

115
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rows, it then proceeds along the wire d,

through the diagonal conducting-wire ; and

I
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along the wire b to the brush E upon engine

No. 2, and along the wire & to the resistance
n, and to the bell ¢ upon engine No. 2. A
part of the current also proceeds by the wire

‘g to the brush F, and along the central wire

¢ to the brush F on engine No.1,and through

130

the wire g and resistance n to the bell C upon
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the same engine, and through % @ to the main | apart in the neighborhood of stations than

rail A. Theremainder of the current passes

along the central wire ¢ to the bells in sta-

tions Nos. 1 and 2, as illustrated in Fig.1,and

thus all the bells on the engines and in the |

stations are sounded. The return-current al-
ways passes through the main rails A. |
As the batteries B and bellsCarearrange
in the same position upon all the engines, if
one train is following another they are on the
same side on both engines,and it is therefore

necessary that the electrical current should

be transferred from the wire b to the wire d,
and vice versa. This is accomplished by the
diagonal wires 7, as already set forth. It will
be seen that in the case as shown in Fig. 2
the current acts and sounds the bells at dou-
ble or more the distance which it does when
the trains are coming together from opposite
directions, as .shown in Fig. 3. This 1s ad-
vantageous, because if one train is approach-
ing another which is traveling in the same
directlion or is standing on the line, and if
the leading train is very long, then, as the ap-
paratus is only fixed upon the engines, it

‘might happen that the engine of the follow-

~ing train might come in collision with the
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f are in this case required.

last carriage of the leading train before 1t
has been stopped by the sounding of the bell.
If, however, it is desired to reduce the dis-
tance at which the signals come into opera-
tion in the case of one engine following
another in the same direction, the modifica-
tion shown in Fig. 6 is used. In thisthe sec-
tions into which the interrupted wires b and
d are divided are not of equal length, but
each two long sections are separated by a
short one a few feet only in length. By this
means the distance at which the bells sound
when one engine is following another 1s re-
duced in the proportion of about three to five
as compared with the original arrangement
shown in Fig. 2; but additional diagonal wires
The operation
in the case of two frains meeting would re-
main unaltered. It is of course understood

that the distance between the interruptions

~in the wires b and d and the length of the

55
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diagonal wires is much greater than 1t 18 pos-
sible to show in the drawings. The distance
between the interruptions may be a niile or
more, if desired. In the case where two en-
egines are approaching in opposite directions,
as shown in Fig. 3, the bells will continue to
sound until they meet. If, on the other hand,
one is following the other, as shown in Iig.
2, the bells will sound much sooner, so as to
give ample warning, and may cease to sound
before the trains absolutely touch. Should
carriages or wagons be standing on the main
rails, an iron or other bar is placed in front
and behind them, so as to connect- the con-

ducting-wires b and ¢, and thusto give notice

in the same. way to a .train approaching too
near. The interruptions e in the conductors

|

at a distance from the latter. :
In Fig. 7 the central wire ¢ 18 shown com-

muniecating throngh the wire ¢” with the bell
C, and thence through the wire a with the-

main rail A,the current taking the course in-
dicated by the arrows. This is the normal
position of the connections. -

H represents a telegraphic instrument, by
which signals can be received and sent, the
bell C being then switched out of the circuit
and the conducting-wires being connected
with the instrument H, as shown by the dot-
ted lines I I, and the currenttaking the course
shown by the dotted arrows. _

The dotted line 1. shows the battery B con-
nected with the wire ¢ instead of the bell C.
If the instrument H be connected into the
circuit on the wire L, signals can be sent by

it from the station to the other stations or to

the engines on the line,as already described.
It is evident that instead of a telegraphic
instrument a telephone may beused at H and
similar instruments operated in fhe same way
upon the engines. -
In Fig. 8 a steam-whistle M is shown upon
the boiler N of a locomotive. This whistle1s

3 .
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opened by a spring O, but is ordinarily kept

closed by a catch P upon a lever R. An elec-

tro-magnet S, operating upon the lever R,

95

withdraws the eatch P and opens the whistle -
when an electric current passes the wires [ A, -

as described.

Instead of opening the steam-whistle M, a
valve may be opened in the same way to ad-
mit steam to operate a brake or to admit air
to an atmospheric brake. -

The normal position of wire ¢’/ at station
9 is shown in the plain line connected with
the bell C, and the dotted line shows it when

100

105

transferred from the bell C to the pole 1" of -
the battery B in order to transmit signals .

from the station 2. |
- Engines used for shunting cars or making

up trains or other service not requiring the

transmission of signals, but only receiving
them, need not be supplied with batteries, but
only with electric bells. )

I claim— |

1. The combination of the alternately-in-
terrupted conductors b d and the continuous
conductor ¢ with the electrical batteries b,

signaling devices C, conducting brushes or

rollers E F G, conductors 4, g, and k, and re-
sistance devices m, arranged upon the en-
oines, and all operating substantially as set
forth and shown. .

9. The alternate long and short seetions of
the interrupted conductors b and d, in com-
bination with the corresponding diagonal con-
ductors f and continuous conductor ¢, sub-
stantially as and for the purpose set forth.

- 3. In combination with the interrupted-con-
ductors b and d, continuous conductor ¢, di-
agonal conductors f, main rails A A, and en-

11O
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b and d are arranged at a shorter distance i gines provided with batteries B,signalingap- ..
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paratus C, conducting-brushes E F G, con-
ductors ¢ ¢ k, and resistances n, the signal-
stations on the line provided with signaling
apparatus C, and conductors g’ ¢/, connected
with the continuous conductor ¢, and o’ con-
nected with the main rails A A, substantially
as and for the purposes set forth and shown.
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In witness whereof I have hereunto signed
my name in the presence of two subseribing

witnesses.
o -~ THEODOR PERILS.
Witnesses:
SAMUEL MEYER, .
FRANZ ANTON EGSTEIN.
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