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UNITED STATES PATENT OFFICE.

EDUARD UNVERRICHT, OF ALTONA, GERMANY.

AUTOMATIC DEVICE FOR PROTECTING TRAINS.

~ No. 869,398.

Specification of Letters Patent.

Patented Oct. 29, 1907.

Application filed January 8, 1906, Serial No. 295,103.

To all whom it may concern.:

Be it known that I, Epvarp UNVERRICHT, 2 subject
of the King of Prussia, and resident of No. 218 Allée,
Altona, in the Empire of Germany, have invented a

new and useful Automatic Device for Protecting .

Trains, of which the following is a specification.
My invention relates to improvements in automatic
means for protecting railway trains, which means are

~ controlled by electric circuits, and the objects of my
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' rality of electric circuits each of which contains two
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-along the same line.

improvements are:—First to prevent the collision of
trains running in opposite directions along the same
line.
the end of another train running in the same direction
And, thirdly to prevent a train
from passing over ﬂwitches or poiilts which are incor-
rectly set.

The invention consists in the combination of a plu-

open portions at a distance from one another along the
line, means adapted to be actuated by a passing train
for closing one of sald open portions, means adapted to
be actuated by an object endangering said passing

train for closing the other of said open portions, a plu- |,

rality of section-stops arranged in eonjunction with each
circuit, and means adapted to be actuated by the cur-
rent in each circuit when closed for setting said section-
stops whereby when the current flows sald section-
stops are 8o get as to apply the brakes on the train.

The invention also consists in a special arrangement.

of said plurality oi electric circuits as hereinafter de-

scribed.
The invention also consists 1n the arrangement of

~mercury contact-tubes for the electric circuits and

means for operating said tubes to close.the circuits as
hereinafter described. |

The invention also relates to means for lockmg the
mercury contact-tubes in the position which they oc-
cupy when completing the electric circuit in combina-
tion with means adapted to be actuated by a passing
train for subsequently releasing said locking devices.
. The invention also consists in means for operating

- section-stops placed along the line, and means for lock-
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ing the same when set and means for subsequently re-

leasing the same by hand.

One embodiment of the present invention is illus-

trated in the accompanying drawings, in which:—

Figure 1 illustrates in part sectional elevation the
means for operating one of the mercury contact-tubes,
the latter being shown in its vertical position. Fig. 2
illustrates in part sectional elevation the means for op-
erating one of the mercury tubes, all the parts being
shown in the position which they occupy immediately

Secondly to prevent one train from running into

tlon. Fig. 3 18 a part sectional elevation of a section-
stop and means for operating the same, the relative po-
sition of a compressed-air brake-pipe cap on a passing
train being indicated. TFig. 4 is a sectional elevation
similar to Fig. 3 the parts being shown in the position
which they occupy when the section-stop is set for
stopping a passing train. Fig. 5 is a diagram showing
a portion of a system of connections and a suitable ar-
rangement of the device showr in Figs. 1—4 along the
line. |

Referring to Fig. 1, 45 is oneé of the rails, 46 a contact
mounted on the same in such a way that on the passing
of a train a current flows through the wire 47 and ener-
gizes the electromagnet 1. The armature 48 of said
electromagnet is attached to the slide 2 guided by the
guldes 49. Said slide is provided with a pin 50 engag-
ing in the slot 51 of a pivoted lever 3 hzwmg a spring-
pressed pivoted toe 52. The slide 2 is also provided
with a pin 83 engaging in the slot 54 of the pivoted
lever 4, which lever has a slot 556 engaging-with the
pin 56 of the slide 5 guided in the guides 57. Said slide
18 spring-pressed by the spring 14 and has a slot 58 in
which the pin 59 on a revoluble disk 6 engages. Said
disk carries a tube 7 of insulating material preferably
glass partially filled with mercury. Said tube is pro-
vided with terminal caps 60, 61 connected with the
wires 62 and 63. Theslide 5 has a notch 9 in which the
spring-pressed locking bolt 8 engages when the parts
occupy the position shown 1n Fig. 2. Said bolt 8 is
attached to the armature 64 of the electromagnet 13,
which electromagnet is adapted to be energized by
current flowing through the wire 65. 12 1s a pivoted
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lever provided with a counterweight 66 and with a con- -

tact 10 adapted to co-act with the contact springs 11
connected respectwely with the wires 67, 68. 69 is the
casing.

The mechanism illustrated in Figs. 1 & 2 is adapted
to operate as follows:—On the passage of a train the
electromagnet 1 is energized, the armature 48 is pulled
downwards, the slide 5 is driven upwards by the lever
4, and the disk 6 1s rotated through approximately,90°
so that the tube 7 becomes horizontal.” In this position
of the tube the connection between the wire 62 and the
wire 63 i1s complete. ‘On the slide 5 being pushed up-
wards the bolt 8 engages the notch 9 and is not released
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therefrom until the clectromagnet 13 is subsequently .

energized by the train passing on to a further section
of the line. Simultaneously with the raising of the
slide 9 the lever 12 is tipped up and the wire 67 is con-
nected with the wire 68 through the contact 10, the
current then flowing through the said contaet being
employed to release the bolt 8 on the last but one device

after the tube has been turned into its horizontal posi- | similar to that shown in Fig. 1 operated by the train.
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in dange:.

The contact 10, 11 is completed only momentarily as
the lever returns into its position of rest, determined
by the stop 70, aiter the toe 592 has escaped from the end

of the lever 12.

Referring to the section-stop and its actuating mech-
anism shown in different positions in Figs. 3 & 4, 16

is the section-stop proper or bolt which is provided

with a wide engaging surface for engagement with the
compressed-air brake-pipe cap of a passing train when
' Said stop 16 passes through the casing 71
by means of a gland 72 and 1s ouided below in a casting
73 on which a standard 74 of a pivoted lever 75 is
mounted. Said lever is provided at one end with 2
counterweight 21 and at its other end has a slot, 76 in
which the pin 77 engages, said pin being fixed to the

stop 16. The stop 16 is provided with a notch 18 which

in' the position of the mechanism shown in Fig. 3 isin
engagement with the spring-pressed bolt 17 fastened
to the armature 78 of the electromagnet 20. Said ar-
mature is also connected with the armature 80 of the
electromagnet 81, said electromagnets being in differ-
ent circuits and being adapted to be actuated as herein-
after described. 22 is a spring-pressed bolt adapted
to engage the notch 18 when the mechanism ocecupies
the position indicated in Fig. 4, 23 being a key extend-
ing through the casing and adapted to be operated by
hand when it is desired to release the bolt 22.

The method in which the mechanism operates 1s as
follows:—The normal position of the mechanism is
that shown in Fig. 3. In case of danger one or other
of the electromagnets 20, 81 is energized and the bolt
17 is withdrawn whereupon the counterweight 21
raises the stop 16-into such a . position that on the
passage of the train in danger its compressed-air
brake-pipe cap 19 is broken, said cap being made of
brittle material. The stop 16 is locked in its raised
position by the automatic engagement of the bolt 22
in the notch 18. Said bolt can be released by turning
the key 23 by hand and said stop can be pushed

downward by hand until the bolt 17 engages the .

notch 18. |

Referring to Fig. 5, 38, 82,44, 37, 43, 83, 84 18 a
series of devices each similar to that shown in Fig. 1
arranged at the ends of sections of equal lengths.
85, 39, 40, 86, 87, 41, 42 is a series of devices each 3imi-
lar to that shown in Fig. 3, one of which is arranged
at the end of each section. 19*, 19", 19°¢ are three

compressed-air brake caps supposed to be carried by

the trains indicated in position and direction of travel
by the arrows 34, 35 and 35*. The section-stops of
the section-stop mechanism 39, 40, 41, 42 are indi-
cated respectively by the reference characters 16, 164,
16¢ 16¢. The lines 7 indicate by their open or closed
positions the vertical or horizontal positions of the
mercury contact-tube 7 (Figs. 1 & 2). 20, 81, Fig.
indicate electromagnets corresponding to the elec-
tromagnets 20, 81 Figs. 3 & 4. The lines 11 by their
open or closed positions indicate the contact 10, 11,
Figs. 1 & 2, in its open or closed condition. 13 in
each case in Fig. 5 indicates an electromagnet simailar
to the electromagnet 13, Figs. 1 & 2. In each case
said electromagnet is earthed at 90. 9l is the current
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supply conductor. The mercury contact-tubes 7 are
30 interconnected with themselves and with the elec-
tromagnets 20, 81 that each contact-tube 7 is in the
same circuit as the contact-tube which is next but
two 1o it in both directions. Bach circuit intercon-
necting two mercury tubes contains one of the elec-
tromagnets 20, 81 of each of the two intermediate sec-
tion stop mechanisms. Thus, the mercury tube 7 of
37 is connected through the wire 91 with the mercury
tube 7 of 38 and said wire forms the coils of the elec-
tromagnets of the electromagnet 81 of 40 and 81 of 39.
On the other side of 37 the tube 7 of 37 is connected
through the wire 92 and through the electromagnet 381
of 87 and 81 of 41 with 7 of 84.. Each releasing magnet

13 is connected through the next but one contact 83

to earth and the supply conductor 91. Thus 13 of 37
is connected through the wire 93 with the contact 11

of 82. .
The manner in which the system of connection illus-

trated in Fig. b operates 1is as follows:—The train 34 .

has closed contact 7 of 38 and the contact 7 of the

mechanism next in the rear is still closed while the

contact 7 of the mechanism next but one in the rear

is open on account of contact 11 of 38 having been.
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temporarily closed on the passage of the train 34 over

38. The contact 7 of 38 being closed it follows that if
the contact 7 of 37 were closed the electromagnets 81
of 40 and 39 would be energized and the stops 16, 16
raised. In the diagram this is the case because the
train 35 has passed over 37 and has consequently

‘closed 7. Consequently the trains 34, 35 will be

stopped by the stops 16, 16 respectively and a-colli-

sion avoided. Further, the contact 7 of 43 is still

closed, while 7 of 83 is open on account of 11 of 37
having been temporarily closed. It consequently
follows that if the contact 7 of the device (not shown)
preceding the device 84 be closed the electromagnets
81 of 41 and 42 will be energized and the stops 16°,
16¢ raised. In Fig. 7 this is'actually the case because
2 train 35* following too closely upon 35 has already

90

05

100

closed 7 of the device (not shown) preceding the de-

vice 84.
. What I claim as my invention and desire to secure

hy Letters Patent 1s: | |

1. Means for automatically protecting railway trains,
consisting of the combination of a plurality of electric
cireuits. each of which contains two open portions at a
distance from one another along the line, means adapted
to be actuated by a passing train for clesing one of said
open portions, means adapted to be actuated by an object
endangering said passing train for closing the other of
said open portions, a plurality of section-stops arranged
in conjunction with each cireuit, and means adapted to be
actuated by the current in each circuit when closed. for
setting said section-stops whereby when the currvent flows
said section-stops are so set as to apply the brakes on the
train. | A
»  Means for automatically protecting railway trains,
consisting of a plurality of electric civcuits, each of which
contains two open portions at a distance from one another
of three sections, said plurality of circuits 'heiﬁg S0 ar-
ranged that each of a plurality of them overlaps the next
for two-thirds of its length, means 'in conjunction with
each civcuit adapted to be actuated by a passing. train for
closine one of the open portions of said elrcuit, means
adapted to be actuated by a train endangering sald pass-
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ing frain for closing the other of said open portions, two
section-stops arranged in conjunction with each ecirvenit, .

one stop being at a distance of one section from the one
open portion of the circuit, and the other stop being
one section from the other open portion of the circuit,
and means adapted to be actnated by the current in each
circnit when closed for setting said section-stops, whereby
when the current flows said section-stops are so set as to
apply the brakes on the trains.

3. Means for automatically protecting railway trains,
consisting of the combination of a plurality of electric
circuits, each of which contains at a distance from one

~ ancther along the line two tubes of insulating material
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partially filled with mercury, each of s=aid tubes being

‘normally in a vertical position, whereby the circuit has

normally an open portion between the top of the mercury

and the top end of each tube, means adapted to be actuated

by a passing train for turning one of said tubes-.into a
substantially borizontal position, and thereby closing the
circuit in said tube, means adapted to be actuated by
an object endangering said passing train for turning the
other tube Into a substantially horizontal position and
thereby completely closing the circuit, a plurality of sec-

tion-stops arranged in conjunction with each eircunit, and
means adapted to be actuated by the currept in each
circuit when closed for setting said section-stops whereby

when the current flows said section-stops are so set as to
apply the brakes on the train. |

4. Means for automatically protecting railway trains,
consisting of a plurality of electric circuits, each of which
contains at a gdistance from one another along the line

~of three sections two tubes of insulating material par-

tially filled with mercury, each of said tubes being nor-
mally In a vertical position, whereby the circuit has nor-
mally an open portion between the top of the mercury
and the top end of each tube, said plurality of ecircuits
being so arranged that each of a plurality of them over-
laps the next for two-thirds of its length, means in con-
Junction with each circuit adapted to be actuated by a
passing train for turning one of the mercury tubes into
a substantially horizontal position and therehy closing
the circuit in said tuhe, means adapted to e actuated by
a train endangering said passing train for turning the
other tube into a substantially horizontal position and
thereby completely closing the cireuit, tweo section-stops
arranged in conjunction with each circuit, one stop being
at a distance of one section from the one mercury tube,
and the other stop Dbeing one section from the other
mercury tube, and means adapted to be actuated by the
current in each circuit when closed for setting said seetion-
stops, whereby when the current flows said section-stops
are so set as to apply the brakes on the trains.

5. Means for automatically protecting railway trains,
having underneath breakable compressed air brake-pipe
caps,” consisting of a plurality -of electric circuits, each

of which contains at a distance from one another along the

line of three sections two tubes of insulating material
partially filled with mercury, each of said tubes heing
normally in a vertical position, whereby the ecircuit has
normally an open portion between the top of the mercury
and the top end of each tube, said plurality of circuits
being so arranged that each of a plurality of them over-
laps the next for two-thirds of its length, means in con-
Junetion with each cireuit adapted to be actuated by a
passing train for turning one of the mercury tubes into
a substantially horizontal position and thereby closing
the circuit in said tube, means adapted to be actuated by

a train endangering said passing train for turning the

other tube into .a substantially horizontal position and
thereby completely closing the cireunit., two section-stops
arranged in conjunction with each civeuit, one stop being
at a distance of one section from the one mercury tube,
and the other stop being one section from the other mer-
cury tube, and means adapted to be actuated by the cur-
rent in each circuit when closed for setting said section
stops, whereby when the current flows said section-stops

3

are so set as to engage and break the compressed air
brake-pipe caps when the train passes over said sfops.

6. Means for automaticaliy protecting railway trains,
having underneath breakable compressed air brake-pipe
caps, consisting of the combination of a plurality of elec-

tric cirenits, each of which contains two open portions at

a distance from one another along the line, means adapted
to be actuated by a passing train for closing one of said
open portions, means adapted to be actuated by an object

endangering said passing train for closing the other of said-
open, portions, a plurality of section-stops 16, having

notches 18, arranged in conjunction with each cirenit,

| pivoted levers engaging the stops, counterweights 21 on

the levers, spring-pressed bolts 17 normally engaging in
the notches 18, eleciro-magnets 20, 81 adapted to be actu-
ated by the currents in the circuits when closed for disen-
gaging the Dolts 17, spring-pressed bolts 22 for engaging
in the notches 18 after the counterweights have raised the
stops into the position in which they engage and break the
compressed air brake-pipe caps, and keys 23 for disengag-
ing said bolts 22,

7. Means for automatically protecting railway trains,
having underneath breakable compressed air brake-pipe
caps, consisting of the combination of n plurality of elec-

tric circuits, each of which contains two open portions at

a distance from one another along the line, means adapted
to be actuated by a passing train for closing one of said
open portions, means adapted to be actuated by an object
endangering sald passing train for closing the other of said
open portions, a plurality of section-stops 16, having
noiches 18, arranged in conjunction with each cirenit, piv-
oted levers engaging the stops, counterweights 21 on the
levers, spring-pressed bolts 17 normally engaging in the
notches 18, and electro-magnets 20, 81 adapted to be actu-
ated by the currents in the eircuits when closed for disen-
gaging the bolts 17, to permit the counterweights to raise
the stops into the position in which they engage and break
the compressed air brake-pipe caps.

8. Means for automatically protecting railway trains
consisting of a plurality of electrie circnits, each of whielr
contains two open portions at a distance from one another
of three sections, sald plurality of cireuits being so ar-
ranged that each of a plurality of them overlaps the next
for two-thirds of its length, means in conjunction with
each circuit adapted to be actuated by a passing train for
closing one of the open portions of said circuit, means
adapted to be actuated by a train endangering said passing
train for closing the other of said- open portions, two sec-

tion-stops 16 arranged in conjunction with each circuit,

one stop being at a distance of one section from the one

“open portion of the circuit and the other stop being one

section from the other open portion of the circuit, said
stops 16 having notches 18, pivoted levers engaging the
stops, counterweights 21 on the levers, spring-pressed bolts
17 normally engaging in the notcheg 18, eleciro-magnets
20, 81, two for éach stop 16, one electro-magnet being in
one circuit and the other in one of the other overlapping
cireuits, said electro-magnets being adapted when energized
to disengage the bolts 17, to permit the counterweights to
raise the stops into the position in which they engage
and break the compressed air brake-pipe caps.

9. Means for automatically protecting railway trains,
consisting of the combination of a plarality of electrie eir-
cuits, each of which contains at a distance from one an-
other along the line two tubes of insulating material par-
tially filled with mercury, each of said tubes heing nor-
mally in a- vertical position, whereby the circuit has
normally an open portion between the top of the mercury
and the top end of each tube, means adapted to be actuated
by a passing train for turning one of said tubes into 2
substantially horizontal position, and thereby Closing the
ecircuit Jn said tube, means locking said tube in said hori-
zontal position, an electro-magnet adapted when energized
to unlock said locking means, a normally open cireuit con-
taining said electro-magnet, means at a distance from the
above-mentioned means for turning sald tube into a hori-
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passing train to

zontal position adapted fo be subsequently actuated by the

close the latter cireunit to release said
tube, means adapted to be actuated by an object endanger-

ing said passing train for turning the other tube into a

substantially horizontal position and thereby completely
closing the circuit, means locking said tube in said hori-

~zontal position, an electro-magnet adapted when energized

to unloek said locking means, a normally open cireuit con-

taining said electro-magpet, means at a distance from the

above-mentioned means for turning said tube into a hori-
zontal position adapted to be subsequently actuated by the

object endangering the passing train to close the latter

circuit to release said tube, a plurality of section-stops ar-

369,308

ranged in conjunction with each circuit, and means adapt-

ed to be actuated by the current in each circuit when

closed for setting said section-stops whereby when the
current flows said section-stops are SO set as to apply the

brakes' on the traio. _

In witness whereof I have hereunto gigned my name
this 23rd day df December 1905, in the presence of two
subseribing witnesses. | |

EDUARD UNVERRICHT.

Witnesses:
1.0UI3 VANDORY,
BESSIE F. DUNLAP.
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