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Yo all whom it may concern:

Be it known that I, HreiNrich (IFRSTMANN, Q.

- subject of the (Jrerman Emperor, residing at
Charlottenburg, near Berlin, in the German

5 Empire, have mvented certain new and useful

Improvements in Apparatus for Preventing

Collisions on Railways, of which the fo]lowmo*
18 a specmcatmn :

‘This invention is an improved I‘&l]W&V car-
ro brake-controlling apparatus; and its object 1 1.
If, for example, one

- to prevent collisions. _
train is running or stopped upon a section of
the line and another train approaches within

- braking dlstance of the first'on the same line, |

I5 then both trains shall be halted or the train.
in motion shall be halted, or if two tmln% on |
intersecting lines approach the erossing to-

oether w'lthm braking. distance then both
~ trains shall be halted, or 1if a Umde -Crossing

20 gate 1s left open while a train is appr oachmu
Such train shall be halted. ' -

The accompanying drawings illustrate dia-
~grammatically the apparatus for carrying out
- these several objects, electricity being used as’

25 the controlling agent.
Figure 1 is a plan view of a section of a

mlan showingapparatus for stopping trains

approaching danﬂ'erouslv near upon the same
- track.

ously near at a crossing.
view 1llustrat1n0‘ part of the apparatus for

Crossing.
35

b, to whose electrodes wires Fand-A are fixed
Resistance-coils ¢ and ¢’ of such dimensions

are Intercalated therein that the remstance of

4o the length of the wires or contact- rails 7 and /-
extendmﬁ‘ along the track may (in comparison

therew1th) be practically disregarded. Be-

yond the resistances g and ¢ the wires 7 and |

A divide into two branches. The one branch
45 of wire f (the wire ") leads to the track-rail ¢,
along which it continues as a conductor or
contact—:taﬂ 2 to the point %’ a braking dis-
tance from the next block-station 7, Where a
resistance-coil #° is intercalated therein, and
50 1t then passes on to and beyond the _blqck-sta-

£ and m.

Fig. 2 is a view illustrating the appa-
30 ratus for stopping trains a,pproachmo' danger-.
Fig. 3 1s a detall_

' tion or boundarv » of the block-section 1 and
terminates at a point at braking dlstance be-

vond such station. A resistance- 0011 n 1sinter-

calated in the other branch, £, of wire 7, which.
on reaching the track-rail

¢ divides again into
two branches % and k°, extending on opposite

sulated in a convenient way from the conduc-

tor-rail 2, but practically a continuation there-

of for engagement of the trolley of a locomo-
tive. Thewire 4 isdivided into two branches
, The branch /° crosses the track and
extends as a conductor or contact rail / par-

allel with the other track-rail, ¢, in the same
manner as the conductm 2, to and beyond the

station p, a resistance n* being intercalated in
conductor / at a braking dlsta,nce from sta-
tion p.
crosses the track also and

site sides of boundary o, as indicated at 22" 72",
The wires ¢’ and 2’ are insulated, and soare the
conductors 2 and 7-;;:’, [ and m'. The conduec-

tors ¢ ¢ &' &P ! o are also all electrically in-
sulated from the track-rail ¢ in any conven-
The wire £ may con-

ient manner known.
nect with conductors £ £° and wire m with

“conductors ' m° at any convenient point—
tor instance, in the middle or at one end--as

k' k&, on the one hand, and m' »°, on the other,

“are 1n reality one conductor whose branches
StOpplIlU’ ) tram approachmﬂ' an open orade

are at such distances trom the boundaries ¢

.| and #» that trains are stopped even under the
In FIU‘ 1, & represents the sectlon signal-

" boxes, con.tammcr a source of electrical current.

most unfa,vo‘mble circumstances. The resist-

ances 7' n”° %’ n' are such as to reduce the .
.. | strength of the current in the conductors %

The btanch m, intercalated by re-
sistance -coil #”,

| runs beside tracl-rail ¢, extending on oppo- |
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sides of boundary o and ending at braking dis-
| tancestherefrom. The branchesZand Z arein-.

6o

70

75

-8‘0_

k*m' m® and in the ends of the conductorsz
and / beyond the resistances to such propor-

tions that the current in £ %° m/ #° and the
current in the ends of conductors 2 / are to-
gether equal in strength to the normal cur-
rent. For instance, if the resistance 7® re-
duces the current in the end of conductor 2
to one-half then the resistance 2’ must reduce
the current 1n £ £ %* also to one-half, both to-

gether being equal to the normal strenﬂ'th of
_curlent o

Should the resistance » reduce the strencrth

of current in conductor ¢ to one-third, tlle
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coll »' must reduce the current in % 4" 2% to
two-thirds of its normal strength.

Instead of employing resistances the cur-
rent in the conductors may be reduced by di-
minishing their cross-section or by forming
them of several wires, only part of which
continue beyond the point where the resist-
ances would have been placed.

1t will be noticed by reference to Kig. 1
that the circuit of the electric current is
broken, no connection existing between the
conductors 7 and I, or between oonduotom D
and %, or between conductors [ and /.

In ¥ig. 1,-7 and % represent locomotives or
other vehicles of a train provided with means
to close the circuit and to work a signaling
device or an automatic brake or the like. I
do not, however, confine myself to the par-
ticular form of swnalmﬁ' or braking device
shown in Fig. 1.

Instead of a galvanometer a solenoid or
any other suitable device may be employed
for braking or signaling.

In the example shown in Fig. 1 the loco-
motlve takes off the current from the conduc-

tors 2z and / by trolleys s, thus closing the

circuit of the source 6 at this point. In this
circult there is arranged upon the locomo-

tive a galvanometer Z, the magnet of which
1s formed by a pair of astatic needles, which
are therefore independent of the direction of
the current and of the earth’s magnetism.
To the O‘alvanometel -magnet ¢ is connected a
metal contact-piece 2, nrranwed to turn simul-
taneously with the needle and closing a sec-
ond clircuit supplied by a battery « upon the
locomotive when the current from the source
D, passing through the galvanometer ¢, is re-
duced in strenfrth for 1nstance, to one- half—
or when thiscurrent is altocrether interrupted.
In the second circuit is Jntormlated the coil
of an electromagnet z, which can attract an
armature vy, to Wthh the brake-lever may be
sultably connected.

My improved apparatus acts as follows:
The moment 4 locomotive » or a train enters

a section of the track-—for instance. section 1
(shown in Fig. 1)—the right-hand source « is
circulted, as the corresponding sources of
other sections were circuited before. The
astatic needles of the electromagnet # there-

fore do not alter their position, and the train

can proceed on its way. If, however, an-
other locomotive or train hwma‘ a similar

current connecting apparatus enters section

1 or 1s standing thereon the current must
pass through both locomotives,each galvanom-
eter 7 receiving only half the current. The
galvanometer - magnets therefore move
thronc*h an angle from their position of rest,
and with them the contact-piece », circuiting
battery 20, 1n consequence of which the eleo—

tromagnet » is actuated and attracts the ar-

mature y, acting on the brake, and thus stop-
ping the trains. The same brakmg action
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would occur if three or more trains were on
the section 1f the circuit were broken by some
accldent or if the barriers of level crossings
remained open, as will be explained later on.
By the resistances ¢ and ¢', intercalated in the
wires f and /4, the strength of the current in
the contact-rails 7+ and / and its action upon
the galvanometer ¢ on the locomotive are in-
dependent of the position of the locomotive
within the section—that 1s to say, the action
1s practically the same at the beginning, mid-
dle, or end of the section.

As mentioned in the introduction, the main
object of my invention is to avoid the risk of
two trains colliding at the boundary hetween
two neighboring sections of the line, which
is prevented by the overlapping of the con-
tact-wires at the blocks. If anengine ortrain
enters the part of the line near the block-
station where the conductors « and / overlap
kK k—viz., at braking distance from the
boundary o-—the astatic needle of the galva-
nometer ¢ does not alter its position, as the

trolleys of the locomotives receive on both

sides of the boundary the currents from the
overlapping contact-rails, which are both to-
gether equal to the full strength of current.
For instance, the electromagnet 7 of a train
running from section 1 to section 2 would I'C-
celve after passing the resistances 2° ' of the
left-hand block of Fig. 1 a part of the cur-
rent, usually onc half, from the source of
current § of the right-hand block-station « by
conductors - { and the rest of the full cur-
rent—rfor instance, the other half—-from the
source of current 4 at the left-hand bloclk-sta-
tion ¢ by the conductors A" 4% " wi®. If,
however, there are two trains on the part of
the line whoro the conductors overlap—viz.,
on both sides of block « for braking distance—
then each train only receives a part—for in-
stance, one-half-—of the full strength of cur-
rent, the astatic needle of the galvanometers
t on the locomotives move, the contact-pieces
v elrceuit the electromagnets . and both trains
are braked. Collisions at level erossings of
two or more lines are prevented by the same
means. Thus a train passing the erossing of
Fig. 2 will receive the full current.

Fig. 2 shows the application of my inven-
tion to protect an intersecting crossing of two
single railway-lines. At a braking distance
from the crossing conductors « /¢ " arve led
under ground or in any other suitable man-
ner completely isolated until they reach a
braking distance beyond the crossing, where
they again reappear beside the traclk-rails.
Branch conductors 3 5 7 9 are arranged bhe-
side the track-rails ¢ and CX tend for braking
distances beyond the cr oa:smg. At the places
where the conductors 3, 5, 7, and 9, respee-
tively, branch off from oondnotols o, L0 and
¢ resistances 7. are intercalated in such a man-
ner that the strength of the current passing
through these resistances is reduced in the

75

30

QO

95

FOG

10§5.

110

115

I12C

130




787,029

“same way as described above for a block-sta-

20

tion. At the crossing-point the conductors
¢l 7 I each sends out two branches to the
richt and left -along the track-rails of the
other line, which branches extend a braking
distance from the crsssing, but overlap the
conductors of the other line, from which they
are insulated, while forming a practically
continuous contact-rail for the trolleys of the
locomotive. Thus contact-rail 8 sends out
two branches 4 along 7, contact-rail 5 two

branches 6 along 9, contact-rail 7 two branches |
3 along 5, a,nd contact rail 9 two branches 10

aloncr 3.

Where there areseveral tracks, the streno‘th
of the current may be reduced b,y resistance n,
intercalated there in such a manner that the
sum of all the partsof strengthof thecurrents
is equal to the strength of the current in the
contact-rails ¢ and /.

~ stance, on the: track ¢ ¢ and approaching

>3

30

~ crossing each other.
~ the brakmﬁ' distance on the other track

35

“ rails 2/ by 3 5.
onlvapart—-for 1nstance one-half—of the full |
current, this causing tho galvanometer-nee-
dle uponthe locomotwc to turn so far that the
‘brake-lever is automatically actuated by the |
In the samé manner trains
will be stOpped if two, three, or more lines

The
branches of the contact-rails are led to the

40

other with 6 9.

from the right of Fig. 2 to braking distance

will recelve partlal or half currents from the

conductors belonging to both lineson running

over the crossing, as the trolleys of the en-
oine will ¢ircuit the conductors 2 and / by
their branches 3 4 and 5 6 and the conductors
¢ and 7' by their branches 9 and 7, the right-
hand trolley contacting with rail 4 7 and the

two partial currents from the track-sections
If a second train cntor-s
Ly € €,
then both sets of conductors are circuited a
second time—contact-rails< /' by 7 89 10 and
Therefore each train receives

electromagnet .

cross one, two, or more mllway tracks.

 crossing-lines and receive a part of the full

55

66

03

‘section.

current.  T'wo or more trains approaching to
braking distance are therefore stopped by re-
duction of the working current. |

“Where there are points in the railroad, the
wires are carried alongside of the pomts by
means of jointed connections and lie at the
points in such & manner that also these sec-
tions of the line are plotcctcd

If roads cross the track in the same 1evel
tth may be closed by the barriers shown in
Fig. 3. Such barrier ¢ircuiting the contact-
rails - and [ acts, therefore, cxactly in the
same way as of a second train were within the
The current passesonly with part or
half the strength through the galvanometer 7,
disposed upon the locomotive, whereby the lo-
comotive is automatically bralked. '

In Fig. 8 a level crossing is provided with

a barrier 13, along which the wires 11 and 12

.__‘-'1

.
—
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-
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A train running, forin- |

The full current therefore
passes to the galvanometer 7, as it consists of |

are led from the contact-rails ¢ and Z toa metal
contact-piece 14. On the post 16 of the gate

there is a projection 15, by which when the
beam 13 falls upon its post 16 the metal piece
14 is lifted, so that the wires which are led to
the gate are disconnected and the circuit com-

1ng from the source of electricity 6 at the sig-
If, however, the gate is

nal-box a is broken.
not down, the circuit between thcsc two wires

¢ and / will be closed by means of the metal
plece 14,

If any damao“c 15 done to thc apparatus, the
current along thc track is not in action and
the train. is l‘lalted,'whichmakc"s_ the system

| preferable to the arrangements hitherto in
use, which the trains are liable to collide it
-the swnal apparatus is damaged. |

-
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What I claim, and desire to secure by Lot- .

ters Patent of thc United States, 1s—
1. In combination with a railway-section,

electrical conductors extending along the sides

thereof of opposite polarity; circuit- closers on

the trains; electrical signaling or braking ap-

paratus on the train, ‘electrical controlling de-
vices for said app‘tmtus on the trains, “said

controlling apparatus being inoperative whcn |

9o

the full strength of the current passes through

the eircuit-closers, but operating when the said
cuarrent is Wea,kcncd or broken substantmllv
as dcsm ibed. '

The combination of conductors oxtondm o
alonﬁ' the track of each block-section of a 1‘&11—
way-line, of a source of electricity and of two
conductors containing resistances of suitable

‘dimensions between the source of electricity
and -the conductors, said conductors being

circuited by devices on the locomotive or tr'ain.,
said devices being connected electrically to a

oalvanometer, with an astatic needle, a con-
105

tact-plecc closmﬂ‘ a local circuit fro‘n a-bat-
tery on the locomotwe or train, and an elec-

vices the moment a second train enters the

same block, substantially as described.
3. The combmatlon with suitably-insulated
“conductors extending &long arailway-line, di-

vided into block-sections, of a source of elec-
tricity, and of two conductors with resistances,
said conductors dividing into two branches
beyond said resistance; the one branch of
each conductor leading to the contact-rails
that run along the track—ralls to braking dis-

tance from the Lext block, where a resistance

18 intercalated and then continuing to a bralk-

ing distance beyond the next block, while the
second branch of each conductor is interca-

lated by a resistance and then extended to a

95
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tromagnet in the local circuit ada,ptcd to au-
tomatlcally operate braking or signaling de-

LIO

115
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braking distance-on both sides of the block

and overlapping the conductor in the preced-

ing block, said conductors being circuited by

a locomotive or train provided with trolleys,
a galvanometer, an astatic needle, a contact-
piece, clrcultmo' the current from a battery

on the looomotwo or train, and an electro-
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magnet actuating automatically the brake or
signal the moment a second train enters the
same section, substantially as desertbed.

4. In combination, contact rails or wires
running along the track-railsof a railway-line,
each contact rail or wire dividing at a braking
distance before a level track-crossing into two
branches, the first of which isled insulated in
a suitable manner round the crossing, on the
other side of which it continues from the
braking distance along the track, while the
second branch is intercalated at braking dis-
tance with a resistance and then on reaching
the track-rails of the crossed line divides into
two furcher branches running along the track-
ralls of the cross-line, to braking distance on

each side of the crossing overlapping the cor-

responding branches of the cross-line, said
contact-rails and the contact rails or wires
tormed by the overlapping parts which are
insulated from each other being circuited by
a locomotive or train provided with trolleys
connected electrically to a galvanometer with
an astatic needle, a contact-piece, circuiting
the current from a battery on the locomotive

or train, and an electromagnet actuating anto-
matically the brake or signal the moment a

second train enters the same section, substan-
t1ally as deseribed. |

5. The combination, with contact rails or
wires running along the track-rails of a rail-
way-line of two insulated conductors leading
to the movable beam of a barrier of a level
road-crossing, and of a contact-piece adapted
to be opened by hitting against a suitable pro-
Jection, said contact rails or wires being cir-
cutted by a train or locomotive provided with
trolleys and a suitable automatic braking or
signal apparatus, substantially as described.

6. The combination of conductors extend-
Ing along a railway block-section, and of op-
posite polarity; asuitable electric-current sup-
ply to each conductor; devices on each train

787,029

for closing the circuits through said condue-
tors, said controlling devices being inopera-
tive when the full strenoth of the current
passes therethrough but operating when a
current 1s weakened or hroken, and one ¢lec-
trical signaling or braking apparatus on each
train controlled by the said devices, substan-
tially as described.

7. The combination of conductors extend-
ing along the track of each block-section of a
rallway-line, a source of electricity, resist-
ances interposed between the source of clee-
tricity and the conductors: devices on the lo-
comotlves or trains for circuitinge said con-
ductors, a local source of electrical eneroy on
each locomotive or train, means controlled by
sald devices for closing the local circuits, and
signaling or braking apparatus operated by
the local circuits, substantially as and for the
purpose set forth.

3. Incombination, line conductors of oppo-
site polarity extending along the track of a
rallway block-section, an electrical - current
supply- to each conductor, devices on the loco-
motives or trains for closing the ecircuits
through said conductors, and for controlline
a local circuit on each train, an electrie sio-
naling or braking apparatus on each train or
locomotive, and an clectric-current supply on
each train or locomotive in electrical circuit
with such braking or signaling apparatus,
such signaling or braking apparatus heine
operated when its local circuit is closed hy
sald controlling devices, and said controllin;
devices operating when the currents in the
line conductors are cut down, substantially as
and for the purpose set forgh.

In testimony whereof I have hercunto sef
my hand in the presence of two witnesses.

- HEINRICH GERSTMANN.

Withesses:

Max Fousrer,
Franz Tavscir.
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