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7o all whom it may concern:

Be it known that I, Epuvarp UNVERRICHT,
a citizen of Germany, residing at Hamburg,
Germany, have invented certain new and
useful Improvements in Automatic Railway
Safety Devices, of which the following is a
specification.

This invention relates to a novel safety
device for railways that effectively prevents
head-on as well as rear-end collisions. For
this purpose, the track comprises a plurality
of safety-zones, each of which is protected
by a #ip or train-stop adapted to be en-
gaged by a frangible cap closing the air
brake conduit_of the passing train, said trips
also constituting visible means for indicat-
ing to the engineer whether the track is
clear or not. Kach trip is so constituted
that it normally occupies by its own weight
the danger position, while it is raised into
the clear track position by a motive pawer
such as electricity. In case of a cessation
of this motive power for any reason what-
scever, the trip will instantly drop into the
danger position and prevent the passage of
{rains until the current is again supplied.
The trips cooperate with duplex eireuit
changers, which are automatically actuated
by passing trains and are so interrelated
that trains running in the same dirvection or
in opposite directions can under no circrn-
stances approach each other within danger-
ous [imits.

In the accompanying drawings: Figures
1-3 are wiring diagrams of consecutive
portions of a single track railway provided
with my safety device, the continuation
toward the right of that part of the system
found upon any one view being shown in
the next view. Fig. 4isa diagrammatic view
of one of the circuit changers, and Fig. 5
a detail showing the frangible air brake cap
and codperating parts.

The letter ™ indicates a single track which
comprises a suitable number of safety zones
T°, T T? . .. T seven of such zones being
illustrated in Figs. 1-3. At each junction
between adjoining zones there is provided a
trip or train stop @ pivoted at «* to a post
H, the consecutive posts being labeled HY,
H? ... H". The trips are movable from a
lower horizontal or “danger” position into
an upper inclined or “clear track” posi-
tion, the construction being such that the
trips will normally occupy by their own
weight the “danger” position, while

they may be swung .up into the “clear
track” position by a suitable motive
power such as electricity. The drawing
shows each trip post provided with a sole-
noid or electromagnet u, the core » of which
is by a link system w connected to the outer
arm of trip 2. The posts are placed at such
a distance from the tracks that their trips
permit an unobstructed passage of a car or
train, while said trips when dropped are
adapted to be struck by frangible caps 2 pro-
jecting from said car, ete., and closing the
conduit of the air brakes thereof. The trips
which are preferably arranged at a distance
above the road bed as illustrated in Fig. 5
thus likewise constitute visible means for in-
dicating the condition of a track, while fur-
thermore cap z will be broken to auto-
matically stop the train if the engineer
should overrun a trip which occupies the
*danger position.”

The means for operating the trips @ con-
sistessentially of ecircuit changing devices
Al AE AT one of which is provided
for each trip. The cireuit changing devices
cedperate with track instruments j2, /2, 7, 74,
- Y Y two of such instruments being
provided for each circuit changer and ar-
ranged at both sides of the trip at a distance
therefrom.  The track instruments are
adapted to be temporarily closed by a pass-
ing car or train, and according to the travel
of the train either the instruments F R

or the instruments j2, j¢, are
closed before said train reaches the corre-
spouding trip and circuit changer.

The circuit changing devices are prefer-
ably duplex so as to be operable from oppo-
site sides and thereby prevent head-on as
well as rear end eollisions, as will herein-
after be morve fully explained. Each circuit
changer comprises essentially a first and a
second set of electromagnets’and a first and
a second contact device operable respectively
by said first and second sets, the contact de-
vices embracing swinging armatures s, ¢
which are substantial duplicates of each
other. Armature s is pivoted at s and is
adapted to be oscillated by a pair of clectro-
magnets, one of which is provided with a
winding b, while {he other carries twe wind-
ings ¢, e. Armature s supports a number
of insulating tubes 1, 2, 3 that arc partly
filled with mercary, so that upon a rocking
movement of the tubes, the mercury may
flow to one or the other end thereof. Into
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the right ends of tubes 1, 2, 3 are respec- |

tively sealed the double contacts p, 4, ¢,
while into the left ends of tubes 2,8 are
sealed the double contacts ¢, /o Of these,
~ne of the contacts p 1s by wire p* connected
to elceiromagnet winding ¢, one of the con-
tacts ¢ is by wire ' comuected to winding «
and one of the contaets ¢ is by wire ¢ con-
nected to electromagnet 6, while the remain-
ing econtacts are conuected to other deviees
as hereinafter more fully described.  In
like manner, avmature £ 15 Tulermued at 7
and is adapted to be rocked by a pair of
electromagnets carrying the windings « and
e, n respectively.  Armature 7 supports mer-
cury tubes 4, §, 6 into the right cnds of
which are respectively sealed the double
contacts o, A, 7, while into the left ends of
tubes 5, 6 ave sealed the contacts m, f. One
of the contacts ¢ is by wire ¢! connected to
winding =, one of the contacts r is by wire
# connected to winding e, and one of the
contacts 7 is by wire m! connected to wind-
ing d, while one of the contacts f is by wire
7+ connected to one of the contacts 2. it
will be secn that after the armatures » and /
have been tilted beyond their dead cenlers
by encrgizing the corresponding electro-
magnets, the mercury flowing from oue cnd
of cach tube to the other end thereof assists
said clectromaguets in their operation, to
finally cause the armatures to remain in the
positious to which they have been set.

The manner in which the several elec-
tromagnets hereinabove referred to are ener-
gized 1s apparent from Figs. 1-3, which
1lustrate seven cousecutive safety zones of
a single track railway. A train 100 is
shown to pass through safety zone T* in
the direction’ of arrow P?, the trip a* of
post H* being raised by said train in man-
ner hereinafter more fully described to per-
mit a free passage thercof. The several con-
tacts and mercury tubes are here replaced
by contacts which are adapted to be closed
by contact members, that are iljustrated as
oblongs carried by a common rocking rod.
As will hercafter be more fully explained
when describing the various circuits, the
three codperating trips are arranged in over-
lapping order, so as to increase the reach
of their track control, the trips 2%, a®, «°
operating together, as do also the trips 22,
at, o8, etc. 'When the cobperating zones are
clear i. e., when no train is passing there- |
over, all armatures &, ¢ occupy their normnal |
position 4. ¢. such a, position, that the mer-
cury will close the left hand contacts thereof,
while the right hand contacts are open.
Thus after train 100 has closed track in-
strument 7%, a circuit is established, the our-
rent flowing from main 7 throngh wires 50,
51, instrument 7%, wires 52, 53 closed con- |
tacts f of circuit changer A%, wire f*, closed
contacts %, wires &% 9 and 10 to the still |
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closed contact ¢ of civenit changer A? (Fig.
1 illustrating the position of the armature
&2 of said eircuit changer after track instra-
ment # has been closed).  From this con-
tact ¢ the current flows through wire g7
eleetromagnet 7% and conductor 11 te mein
8, thereby energizing said electromagnet vnd
ausine the armature s of cirenit changer
A® 1o be tilted nto the position shown in
Mg, 1. Through this movement of arma-
ture &%, contuets g, & are opened, while con-
tact= 1, p. g of civenit changer A2 are closed.
By the above closing of track instrument j8,
a second cireuit will he estabiished, the cur-
rent flowing as above described from main
710 wire &' of cireuit clinnger A* and thence
threugh wires 9, to the still closed contact
e of cirewit changer A® (ig. 2 lustrating
the position of the armature ¢ of said cir-
cuit changer, after track instrument 7 has
been closed). From said contact m the cur-
rent {lows through wire m!, electromagnet
d¢ of cireuit changer A% and wire 14 to main
8. In this way, clectromagnet d° of this
cireuit changer is encrgized to throw its
armmalure ¢ into the position illustrated in
Fig. 2, thereby opening the corresponding
contaets .f, m and closing contacts 4, o, 7.
By the simultancous closing of contucts 7
of civeuit changer A% and of contacts 4 of
circuit changer A% a eircuit Is established,
the current flowing from main 7 through
wire 15 of circuit changer A% contacts {,
wire 16, solenoid w* of trip @, wirves 17, 1T
closed contacts A of circuil changer AS,
and conductor 14 to main 8. By this cur-
rent, solenoid »! of trip @' is energized so
as to raise said trip and permit a free pas-
sage of train 100,

IFrom the above it will be scen that train
100 is only able to raise the trip «* into the
“clear track™ position when contacts £ of
circuit changer A% and contacts & of circuit
changer A¢ are simuliancously closed, or in
other words, when the contacts £ and 2 of
the second forward and the second rear track
sections . respeetively have been previously
closed.  'Thusg for instance i a train 101
should enter track section T while the
train 100 is still within {rack section T4, the
operation previously deseribed in connec-
tion with {rain 100 for raising the corre-
sponding trip o into the clear track posi-
tion could not take place. Or in other
words, as train 100 was supposed to be the
only train temporarily traveling over track
sections 17 to T, said train was free to
raise frip +* as soon as it entered track sec-
tion T+ Train 101 in entering track see-
tion 'T¢ however is not able to raise trip
@ after closing track mstrament = This
is due to the fact that in order to establish
the civenit for enevgizing solenoid «® of
trip a¢, electromagnet &* should be encrgized
in order (o close contacts £ of cireuit changer
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A%, said contacts constituting part of the
circuit of solenoid w¢. The circuit neces-
sary for closing electromagnet 3¢ is a dupli-
cate of that described in connection with
train 100 for energizing eleetromagnet °
of circuit changer A? which latter circuit de-
pended upon the closing of contacts f of cir-
cuit changer A%, as above clearly described.
For energizing electromagnets 3¢, the con-
tacts f of circuit changer A® had therefore
to be closed, but as thesé contacts have pre-
viously been opened by train 100 upon clos-
mg track instrument 75, electromagnet 6*
cannot be energized, so that armature s*
cannot be tilted and contacts 7 of cirenit
changer A* remain open. Thus the neces-
sary euwergizing current cannot be supplied
to solenoid #® through wire 22, when track
instrument j* is closed, and tri p @ remains
in the “danger” position, thereby protect-
Ing train 100 against a rear end collision
with train 101, Train 100 while passing track
section T is also protected against a head-on
collision with a train 102 which may now be
supposed to enter track section T! ¥rom the
left.  Train 102 however is not able to raise
trip-u® after it has closed track instrument
/%550 that it cannot proceed. As has already
beenr brought out, an energizing carrent
can only be sent through solenoid #* when
the contacts { and 4 of the respective cireinit
changers which are located second next o
both sides of the solenoid are closed. In
order toelose the contact A4 of cirenit changer
A* which constitutes part of the cirenit of
solenoid  w?, electromagnet ¢+ of circuit
changer At must be energized, so as to tilt
artature £* into the position opposite to
that shown in Fig. 2. The cireuit necessary
for closing electromagnet d* is a duplicate
of that deseribed in connection with train
100 for energizing electromagnet d° of cir-
cuit changer A% which latter cirenit de-
pended upon the closure of the contacts 4 of
cireuit changer A*.  Thus for energizing
electromagnet «* it is necessary in analogous
manner, that the countacts & of cireuit
changer A be closed. A\s however these
contacts have previously been opened by
train 100 upon closing (rack instrument 7%
the necessary energizing current cannot be
supplied to electromagnet through wire
19, thereby preventing the tilting of arma-
ture £ In this way, contacts A of cirenit
changer A* yemain open, and the necessary
energizing current cannot be supplied to
solenoid «* through wire 20, so that trip »*
remains in the “danger” position, thereby
protecting train 100 against a head-on col-
lision with train 102.

It may here be stated that if train 100 has
a clear track while passing from track section
T* to section T the same operation which has
above been deseribed with relation to trips
@*, x*, and 2® will be repeated for tri ps &t @°,

«°, ete.; the circuits established being dupli-
cates of those described. In addition to the
connectiors which bring about an interrela-
tion between the trip-actuating cireuit
changers A2, A*, A® additional connections
are provided between these circuit changers
and the tlanking or intermediate circuit
changers A", A% A% A" It is obvious that
hefore train 100 closed track instrument #oit
has closed track instrument j'°, so that strip
2° was raised into its unobstructive or
“clear-track ” position, while trips #* and &
were maintained in the “danger” position.
- Or in other words, the armatures %, ¢ of
circuit changers A% A7 occupy the same po-
sitions as the respective armatures &, ¢ of
circuit changers A2, A® illustrated in Figs, 1
and 2. Before train 100 is thus able to raise
trip @* after entering track section T¢ and

necessary that the armatures s and £ be re-
turned to their normal positions, so as to
permit an establishing of the proper sole-
noid cirenits.  This operation is effected
upon the closing of track instrument #* by
train 100 in the following manner: As con-
tacts / of cireuit changer A®* have been
“closed by the previously described energiz-
ing of electromagnet 4% a circuit is estab-
lished, the current flowing from main 7
through conductor 15 of cirenit changer A2,
closed contacts 7, wires 16, 23, contacts q of
civenit changer A* (which are still closed, as
above deseribed) electromagnet « and con-
ductor 11 to main 8. Electromagnet «* is
thus energized to attract avmature 5 there-
by opening its contacts &, py q and closing its
contacts ¢, k. Owing to the closing of con-
tacts oy the cirenit for energizing the electro-
magnet 4 of civeuit changer A' is estab-
lished so that after the closing of -track in-
strument 7 by the advancing train 100 a
current will flow from main 7 through wires
My 33, closed track instrument 4% wires 56,
57, closed contacts f of cireuit changer A%,
wire /1, closed contacts &y wires &2, 58, closed
contacts ¢ of cirenit changer A!, wire ¢,
clectromagnet 4 and wire 59 to main 8.
Electromagnet 4 will thus be energized to
tilt armature s', and close contacts £ of circuit:
changer A, such closing being a condition
precedent for permitting the flow of an en-
ergizing current through solenoid w® of trip
«*. As contact m of eircuit closer A® s al-
ready in its closed position, the electromag-
net o* iy energized upon a closing of track
instrument §* by a current flowing to wire /&t
of cirewrt changer A* as described and
thence through wires 60, 60, closed contacts
m, wire m', electromagnet @5 of cireuit
changer A® and wire 61 to main 8. Arma-
ture £ will thus be tilted to close contacts A,
thereby closing the cirenit of the solenoid w3

of trip «#?, the current Howing from main 7
through wire 62, contacts 7 -of circuit
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changer A* (which are now closed as above
described), wire 68, solenoid «* of trip a®
wire 64, closed contacts % of circuit changer
A% and wires 63, 61 to main 8. Solenoid
is thus energized to raise trip @ into the
“clear track™ position, and thus permit a
continued passage of train 100,

In addition to establishing the varions
circuits deseribed. the closing of (rack -
struments 7 by train 100, further establishes
a eireuit for returning armature 77 te its nor-
mal position, as ilustrated in g 8. Thisar
mature had previously been tilted intoe the
oppositely inclined positions, while train 100
passed track seetion 1%, so0 as to protect this
train against a rear-end collision. The cor-
vent for returning armature  to its normal
position by the closing of track instriment
7% flows from main 7 throngh wire 66, mag-
net ¢ of cirvcuit changer A7, wire ', contacts

» (which are still elosed sz above explained)

wires 24, 177, closed conlacts A of eireiit
changer A* and wire 14 to main 8. In this
way electromagnet ¢ is energized to return
arniature £ to its normal position, therchy
interrupting contacts 4, o, v and closing vot-
tacts f, an of cirenit changer A7 Ax hoth
contacts 7 and & of this civeuit changer are
now closed, a cirenit is prepared for ener-
gizing the electromagnet £° of cirenit
changer A% and for energizing the electro-
magnet d of the second eirenit changer to
the right of cireuit changer A7 (not shown),
thereby peritting a train 103 af* o1 enfer-
ing track section 17 to raise trip 27 into the
“elear-track ™ position. At the same time,
the previcusly closed civenit that controls
solenoid «® and raises trip «° into the “clear
track ” position is interrupted owing to the
above deseribed opening of the contacts £ of
cirenit changer A and of the contasts A of cir-
cnit changer A7 so as to cause trip +7 to drop
into the © danger ™ poesition and to thus pro-
teet train 100 against a rear end collision,
If the direction of fravel of frain 100 1s
reversed the same protection against head-
on and vear end collisions is afforded as be-
fore. Thus for instanee if train 100 were
to approach trip IH from the left instead
of from the right, the previous closing of
track instrument 7 will permit a raising of
{rip «* into the “ clear track ™ position, while
trips @' and 2% are maintained in their
“danger ™ position. Tu this ease the opera-
tion of cirenit changers A', A0 A7 s ex-
actly the same as above deseribed in connee-
fion with train 100 when rouning foward
the Teft and thereby closing irack instin-
ment 7% Thix is obvicas fram the fact that
the two track insirnments hakiug each
trip are connected by a cammon wire Lo the
contacts 7 of the cirenit changers pertain-
ing to said tvip. When however the irain

runs toward the right instead of toward the !
left, the clectromagnets ¢ mud 7 come inte !

1,050,318

action for rendering operable the trips which
were previously mainiained in their lowered
or “danger” position. Thus it may be as-
cumed that a tinin (not shown) has entered
track section T2 from the feft and depressed
track instrument 7 in which case two eir-
cuits ave first established, the current of
one cireult passing from main 7 through
ive bl elosed instrinent )%, wire 57, closed
eonfacts § of cirenit changer A% wire £,
wire 5%, closed

B cantacls / )
contacts ¢ of cirendt chenger Al wire 97,
ire 5% to mam 8

clectromugner &7, and w )

Blectromagnet 21 is thus energized to al-
traet avinadure o7, thereby closing coniacts 7
of cirenit chungeer AL The current of rhe
seeond cirenit flows from wive &% of cirenit
changer A% through wire 60, 60', closed con-
thets g, wire sty eleciromagnet @2, and wire
61 to main 8, lectromugnet @* will thus
tilt avsdure 2 to close contasts 4 of eir-
erdt <hanger A% As thus both the contacts
7 of ¢ cuit changer A* and the coutacls A
of ¢iven © changer A are closed, the previ-
ously de ihed eircuit Tor energizing the
solenoid o of.irip a® will be estabiished
wereby raising the latler into its “clear
{rack ™ position, so that the train may pro-
ceed, trips o', & being simultuneously ren-
dered inoperable by the tilting of armatures
', 17 so as to proteet the train against rear
end and head on collisions, all as previously
fully brought out.
ward the rieht, the train closes track mstru-
ment 77 of track sectien 1% the following
cirenits will be estabhished for bringing the
previously inoperable trips * into op-
erable condition. Owing to the closing of
track instrmment ;7 the same cirveaits are
established as previously described when
train 100 closed track instrawment % 4. e ar-
matuve oF of cireuit changer A* and arma-
ture #° of cireuit changer A® occupy the po-
sitions illastrated in Figs. 1 and 2, A cir-
cuit will thus be established for rendering
trip o1 operable, the current flowing from
wain 7 throneh wire 13,0 closed contacts {
of cirenit changer A%, wires 16, 67, contacts
p of civenit changer A' (which ave still
closed owing to the previous passage of the
train throngh section T% as just described),
wire p'. electromagnet o, and wires 68, 59
to main & in this wav, electrommgnet ¢
will be energized to tilt aruature s thereby
elesing contucts & and opening coniacts |/
of etreuit changer A7 At the same time
ancther eireuit il the current

ire kY,

s establishied,
fowing from main 7 through wire 69, elee-
tromagnet #% of civenit changer A% wire o',
contacts o (whiclh ave st} elosed as wbove
deseribed), wires 70, 17 closed contaets &
of cireuit changer A and wire H {0 main
S0 Thus electromagnet ' bs energized to
Ult srnmivre € therelnv closing contact f
and epening contart A of cirenit changer A®

70

75

80

85

90

When darine ils ran to- .

1460

105

110

120

125

130



1,050,316

By the tilting of armuatures s* and #* said
armatures are returned to their normal po-
sitions, so that the codperating trips o', z°

" are rendered operable owing to the closing
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of contacts % and & respectively. Simulta-
neously with the establishing of the above

eirenits, trip #* which still occupies its

“clear track” position is released to drop
by its own weight into the “danger” posi-
tion. As above described the energizing
current of solenoid «® that has raised trip
«® into the “clear track™ position flowed
through the then closed contacts I of circuit
changer A and through the closed contacts
h of circuit changer A% “As both of these
contacts are however opened for bringing
trips #* and x° in operable condition, the
circuit of solenoid «* is suinultaneously in-
terrupted, so that the latter is deénergized,
and trip z® drops automatically by its own
weight into the “ danger” position.

To recapitulate the general operation of

the system without again referring in detail .

to the circuits established, it is evident that
if a train has a clear track, it will auto-
matically raise the trip of the track section
At
the same time, the trips of the second next
forward and of the second next rearward
track sections are automatically réndered in-
operable. As has been fully brought out, the
aircuit of each frip solenoid includes two
pairs of contacts I and A, one pair of said
contacts being located 1n say the second next
forward track section, while the other pair
of contacts is located in the second next
rearward track section. Each solenoid can
therefore only. then be energized when both
of said contact pairs pertaining to the so-
lenoid circuit are simultaneously closed. It
is fyurther evident that the armatures s and

't pertaining to the several track sections

are normally so tilted as to maintain the
contacts & and I in their open ‘position.
Trom Fig. 2 it is also evident that in the
track section whose trip is raised by a pass-
ing train, the contacts A and I are open.
The conditions which will therefore pre-
vail when two trains approach each other
from opposite directions on a single track
railway are as follows: Let it be assumed
that train 100 passes track section T+ in the
direction of arrow P! while train 104 passes
track section TV in the opposite direction
1. As bhoth trains are now at a distance
that exceeds the reach of their track con-
trol. 4. ¢, as train 100 did not yet enter track
section 1% controlled by train 104, and as
the latter did not enter track section T* con-
trotled by train 100, hoth trains are thus
free to proceed.  As all the varous cirenits
controlled by a train have previously been
fullv discussed, it is unnecessary to follow up
cncli eireuit which has been established upon
the closing of track instruments §* and 7

O

by the trains 100, 104 respectively. It suf-
fices to reiterate that upon the closing of
track instrument /% trip #* is raised to give
the “clear” signal to train 100, while at the
samre time the several contacts which must
be closed fov permitting the raising of trip

r* are opened thus preventing a current

from being sent through solenoid #* In this
way trip z® is rendered inoperable when
train 104 enters track section T% The
opened contacts in question are the contacts

k of circuit changer A® which prevent the

energizing ‘of electromagnet @* of circuit
changer A%, so that armature # cannot be
tilted for closing contacts. & of said track
section.  Thus solenoid #? of trip #* cannot
be energized, and the trip remains in ‘its

“danger™ position, thereby. caunsing train

104 to come to a standstill in track section
T . As by the ‘previous raising of trip 2!
through train 104, trip #* has been ren-
dered inoperable-in a similar manner, train
100 is not able to raise said trip upon
closing track instrument 7 so that this train
comnes to a standstill in track section T®. In.
this way the trains 100, 104 are prevented
from approaching each other within a dan-
gerous distance, so that all ‘head-on col-

lisions are effectively prevented. Similar

conditions would prevail if train 101 should
follow train 100 and enter track section T,

‘while train 100 is still in track section T*,

s has already been fully explained, thereby

‘effectively preventing rear-end collisions.

Attention mav further be called to the
fact that with my -device a trip of a safety
zone 1s raised into the “clear tratk” posi-
tion by a passing train only after the two
protecting trips m the front and rear have
becn rpndered inoperable by the same train.
From the foregoing it is evident that by the
closing of a track instrument in a safety’
zone, the armatures of the coGperating pro-
tecting zones in the front and rear are
rocked therebv opening the trip-actuating '
solenoid-cireuits of said protecting zones.
As these solenoids ean consequently not be
energized, their trips are effectively pre-

70

7%

80

85

90

95

100

105

110

vented from hcing raised by any other .

trains.  Only after the armatures of the
profecting zones have been rocked, the so-
leneid - eirenit of that trip is established
which pertains to the zone through which
the framn temporarilv travels, so that this
trip is raised (o permit an unohstructed ad--
vanee of the train. Tt will thus be seen that
my improved safety device affords reliable
and .novet protection against head-on and
rear-end collisions of cars and railway
tirains. : '

1 claim: _

1. Safety svstem for railways comprising
in combination positive and negative clec-
{rieal mains.aseries of cireuit closing means,
a scries.of trips normally held in danger

115

120

125
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positioﬁ, electro-magnetic devices adapted to

be connected across said mains, each such
device having operative connection with &
respective trip, a serigs of circuit changers,

s one of such changers being provided for
each trip, electro-magnetic' devices adapted
to be connected across said mains and cach

" operative upon a respective circnit changer,

~ and electrical connections between each cir-
10 cuit closing means and two clectromagnetic
devices of the circuit changer situaled re-
spectively in advance and in the rcar of
said circuit closing means, the operation of
any one of such means by the train causing
15 the appropriate two of such circuit changers
to actuate that electro-magnetic = device
which is operatively- connected to the trip

- immediately in front of the train substan
-tially as set forth. o
9. Safety system for railways comprising

a series of circuit closing means, a series of
codperating trips, electro-magnetic devices
for said trips, a series of circuit changers
-each of such changers corresponding with
25 a respective trip, electromagnetic - devices

20

constituting part of said circuit changers,

electrical connections between each circuit
‘closing means and two electromagunetic de-
vices of the circuit changers situated re-
30 spectively in advance and in the rear of
said circuit closing means electrical connec-
tions between the magnetic device of the
c¢ircait chavger corresponding with the last
named closing means, and the contacts of
35 said circuit changers in advance and in the
rear, and electrical connections between- the
electromagnetic device of each trip and the

4

circuit changers in advance and in the rear,.

the closirig operation of any one of said

40 circuit closing means by the train. causing
the -advance and rear circuit changers to
simultaneously close the circuit of the-elec-
tromagnetic device operative upon the trip
pertaining to said circuit closing means, and

45 at the same time preveuting the trips. per-
‘taining to said advance and rear circuit

changers from being moved to inoperative

- position substantially as set forth.
. 3. In a railway safety system, a track
50 divided into a first, second, third, fourth
* and fifth section, circuit closing means, a
trip and a circuit changer provided for cach
‘of said sections, each circuit changer be-
ing composed of a first and a second set of
55 electromagnets and . of a first and a seéond
contact device operable respectively by said
first and second sets, an additional electro-
magnet provided for each trip, a first elec-
tric circuit including the third circuit clos-
60 ing means and an electromaguet of -the first
set of the first circuit changer, a second

electric circuit including said. third circuit

closing means and an electromagnet of the
“second seb of the fifth circuit changer, a
65 third electric circuit including the first con-

fifth circuit changer and an electromagnet
“of the first set of said third circuit changer, =

-vice of the first circuit changer and an elec-

‘tromagnet of the second set of the sixth

1,050,316

tact device of the first circuit changer and an
electromagnet of the second set of the third
circuit changer, a fourth electrie circuit in- . .
cluding the second contact device of the
70

a fifth electric circuit including the electro-

nagnet of the first trip and the second con-

tact device of the third circuit changer, a
sixth electric circuit including the -electro-
mggnet of the fifth trip and the.first con-
tact device of the third circuit changer, a
seventh electric circuit including the first

3

_contact ‘device of the first circuit changer

and an electromagnet of the first set of the
second circuit changer, and an eighth elec-
tric circuit including the first.contact de-
vice of the first ciréuit changer, the.electro- -
magnet of the third trip and the second
dontict device of the fifth. circuit changer,.
the closing of the third circuit closing means
causing the closing of the first and second

80

85

‘circuits thereby respectively operating the

first and second contact devices of -the first
and fifth circuit changers, said operation ef-
fecting firstly the breaking of the third and -
fourth circuits whercby the fifth and sixth
circuits can no longer be closed, secondly the
closing of the seventh circuit, thereby mov-
ing the first contact device of the second
circuit changer into’its normal position, and
thirdly- the closing of the cightly’ circuit

90

95

‘thereby operating the third trip.:

4. Tn a railway safety system, a track di-
vided into a first, second, third, fourth, fifth
and sixth scction, circuit closing means, a
trip and a cireuit changer provided for each

100

-of said sections, each circuit changer being

composed of a first and a second set of elec- - -
tromagnets and of a first and a second con- 105

tact device operable respectively by said
-first and seeond sets, an additional elgctro--

magnet provided for each trip, a first elec-
tric circuit including the third cirveunit clos-
ing means and-an clectromagnet of the first
set of the first circuit changer, a second clec--
trie circuit including said third cireait clos-
ing means and an clectromagnet of the sec- |
ond set of the fifth cireuit changer, n third .-
clectric circuit-including the first contact de- 1156

110

tromagnet of the second set of the third cir-

" cuit changer, a fourth electric -circuit in-

cluding the second contact device of the fifth
circuit changer and an electromagnet of the-
first set of said third circuit changer, a fifth
electric circuit inclnding the clectromagnet . .
of the first trip and the second -contact de-
vice of the third-circuit changer, a sixth- -
eléctric circuit including the electromagnet 12§
of the fifth trip and the first contact device

of the third circuit changer, a seventh- elec-

120

‘tric circuit including the second .contact de-

vice of the fifth circuit changer and an elec-” -
cir- 130
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cuit changer, and an cighth electrie eircuit
including the flirst contact device of the first
cirenit changer, the electromagnet of the
third trip and the second contact deviee of
the fifth eircuit changer, the closing of the
third cirenit closing means cansing the clos-
ing of the first and second circuits thereby
ospoctwely operating the first and second
contact devices of the first and fifth civenit
changers, said operation effecting firsty the
breaklng of the third and fourth cireuits
whereby the fifth and sixth cireunits can no
Tonger be closed, secondly the closing of the
seventh cirenit, thereby moving the second
contact device of the sixth circuit changer
into its normal position, and thirdly the
closing of the cighth circuit thereby operat-
ing the third tnp

5. In a railway safetv svstem. a track di-
vided into a first, second. third, fourth, fifth
and sixth section, circuit closing means, a
trip and a circuit changer provided for each
of said seetions, each circuit changer being
composed of a first and a econd set af clee-
tromagnets and of a first and a second contact
device operable respectively by said first and
second sets, an additional electromagnet pro-
vided- for each trip. a first clectrie cirenit
including the third civeuit closing means and
an celectromagnet of the first set of the first
cireuit changer, a second electrie civenit in-
cluding said third c¢irenit closing means and

_an electromagnet of the sccond set of the fifth

civenit changer. a third eleetric cireuit in-
cluding the first contact deviee of the first
cireuit changer and an electromagnet. of the
second set of the thivd circuit changer, a

fourth electric civenit inecluding the second.

contact device of the fifth cirenit changer
and an electromagnet of the first set of <aid
third circuit changer, » fifth clectrie eirenit
including the electromagnet of the first trip
and the second contuct device of the ilird
cireuit changer, a sixth oleetric cirenit in-
cluding the electromagnet of the [ifth trip
and the first contact device of the third clie-
cuit ehanger. a seventh electrie circuit in-
chiding the first contact device of the first
cireuit changer and an electromagnet of the
first set of the second eircuit changer. an
eighth electrie civenit ineluding the second
contact device of the fifth cirenit changer
and an electromagnet of the second sef of
the sixth ecirenit changer, and a ninth elee-
trie_cireuit including the first contaet deviee
of the first cirenit changer. the eleetromag-
net of the third trip and the seeond contaet
device of the fifth cireuit ehanger. the elos-
ing of the third circmt elosing means cauzsing
tho closing of the first and seeond eireuits
thiereby respectively operating the fivst and
second contact devices of the first and fifth
circuit changers, said operation effecting
firstly the breaking of the third and fourth
circuits whereby the fifth and sixth circuits

7

ean no longer be closed. secondly the closing
of the sev onth cireuit, thereby moving 1110
first contact device of the second cirenit
changer into its normal position, thirdly
the elosing of the eighth cirenit. therehy
moving the second contact device of the
sixth cirenit changer into its normal posi-
tion. and fmuthl\' the closing of the ninth

| cireuit, therebv operating the third trip.

In a railway safety svstem, a track
divided into sections, a train «toy, for each
section. car-controlled means for moving
each train stop to inoperative position as the
‘ar approaches it, means adjacent to a train
stop in front of and another behind the one
approached by the car for
operative said first named means except
when said two last naned train stops are in
operative position. whereby the train stop
approached eannot be rendered inoperative
un]oss said two train stops are operative.

In a railwav safety system, a track
(11\1(]9(1 into section=. a train stop for each
section which normally oceupies iis opera-
tive position, car- -controlled means for mov-
ing each train stop to inoperative position
as the car approaches it, means adjacent to
a train stop in front of and another hehind
the one approached by the car for rendering
inoperative said first named means except
when said two last named train stops are
in operative porition. whereby the train stop
approached cannot he rendered inoperative
unless said two (rain stops are operative.

8. In a railway safety system. a track
divided into &e('tl(ms a train stop for each
section which normally cceupies its opera-
tive position, an electric cireuit adapted to
be closed by a ear as the latter approaches a
train =top, means controlled by said circuit
for moving said last named train stop to in-
np(\r,m\ e posltmn. nmeans adjacent to a train
stop in front of and another behind the one
approached by the car for keeping open the
civenit eontvolling said first named means
except when «aid two last numed train stops
are in operative position, whereby the train
stop approached cannot be reudered in-
operative unless sald two train stops are

(,qmt’;xti\’e.
In a ratlwav safety svstem. a track
thnded into seetions, a frsin stop for each

section, ear- <<,ntmﬂud means for moving
edch train stnp to inoperative pmm‘m as the'
car approaches it peans adjacent to a train
stop located in frant o7 the ene approached by
the car for vendering ineperative suaid first
named means except when said last named
train stop is it operstive position, wherehy
the ‘rrnn stop .\])})I(‘l(llul cannat he ren-
dered inoperative mniess the train slop To-
cated in frout of the one approached is op-
erative,

10. In a railway safety system, a track
divided into sections, a train stop for each

rendering in-

70

75

80

85

90

95

100

105

110

115

130

125

130



10

20

25

o
o

£0

50

65

8

section which normalty occupies its opera-
tive pos ,m(m, an electric civenit adapted to
be closed by a car as the latter approae hes
a train-stop, means controlled by said eir-
ettt for moving said last ns umed train stop
to inoperative pum‘ ion. means adjacent fo a
frain stop located m front of the ene ap-

Cpreached by the car for keeping open the |
named means |

cireuit controlhmg =aid fivst
except when said Iast pamed train stop i3
in operative position, whereby the train
stop  approached caunot be rendeved in-
eperative unless the train stop loeated in
front of the one approached is operative.
Tn s railway safely system, a track
divided inte sections, a train stop for each
sectiom, a fi st electric \"iwnit adapted to be
closed by a car as the latter approaches a
traiu stop, a second electric circuit con-
trotled by said Brst electrie circuit for mov-
ing said last naned {rain stop to moperative
position, means adjacent fo s train stop in
frout of and another belind the ope ap-
proached by the car for preventing said fivst

(‘lulnv circuit from pperating ¢ \upt when !

sald two tast nanwed D sre in
erniive posttion, wherehy the
pronched  camiot be
tndess said Lve teain stops

19, Ina railway sade fy sinientoa i
vided into seetions, a irain o1 foven
tHon. a first eleetie wrm add Lp"il for g
closed by 2 enr as the latter approsches a
train stop, a second elestric chrenit con-
trolled by said first electric cirenit for mov-
ing said last nomed teain stop to Tnopera
p(mt}un wmeans adjaeent (o a teain stop
front of the one appreached by the ear for
preventing said first electrie eireuit from
cperating exeept \\lmw seied frout train stop
18 In mwmnw position, wherehy the foin

\“)}),{
prain stop ap-

S
vegdervd anen

Oy~

art

stop apy Uoeunn <>? e renderad nwm
er mw um“ L stop i frond of dhe
latter is oper ative,

15, In oa vaihway o traek
divided Jnto seclion stop for wach
section, a fivst electrie aibapted o b

IR N

Litier g

elised by o car as the
fran o, 4 sec iyl
troted by said fivst ciecirice
T =i Tast ouned frad

red clvcuit ebay ;5

eloefrie

cond

position, a fes 4
train stop in frong of and beduied
the one approsched Ly the ca prevent-
ing said Gt elecieic it {rom being
closed except when suul fwo Tt mh\wi

in operaiioe posiieon whes
caechicd vapnot be ven

vt bwo tratnesbogps

rain dops are
by the trnin stop apm
dered Inoperative unless
are operative.

T Inoa raibway fraci

safety sysfem w

Jivided fnio ~eetions, enr opeyated cironit
closing miean= a train stop aod cireutt |
changer provided for ea b oseclion. <aid cir-

cuit changur cotipry leetronaguetic

Ceonduetively ¢

wive

- ecndnetinely

Cnmrnen
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deviee and a contact device operated there-
by, an additionsl electromagnetic device
1)10‘1([0(1 for and operatively connected to
cach train stop, a first civenit ‘1(1[})((‘(1 to
condnetively  conneet  the cirvenit  closing
neans of any one section with the electro-
magnetic deviees of the cirenit changers lo-
eated respectively in the front and rear of
antd seetion, and a segoud cireuit adapted to
conduetively conmect the contact devices of
said front and rear eivenit chiangers with the
electromngnetic device of the train stop per-
'minin;z to the first named section.

In a railway safety system, a track
}\u‘mi into sections, car oporatod circuit
elosing means. a train stop and a (’11‘(‘u1t
changer provided for each section, said cir-
cuit (hmwn' comprising an clectromagnetic
device and a contact device operated there-
by, an additional electromagnetic device
Pt vovided for and operatively connected to
eneh drain «top, # firsk cirenit adapted to
conductively  epnneet  the cireuit  closing
Lineans of any one section with the clectro-
magnetic dovioes of the civenit changers lo-
cated respectively in the front and rear of
w«tmm a seeond cirenit adapted to.
miect the contact devices of
Aid front and reay eivenit changers with the
slecireutagnetle deviee of the train stop per-
tining to the firgt named section, and a
third eirenit adapted to conductively con-
peet the contact device of the cireuit changer
ni’ the front seetion with the olectronmt’rneﬁ(*
Jevice of a civenit changer located interine-
dinte the cirenit changer of the scetion to

[
R B R

pertain and the civenit changer of said front
sect ot

16, fn a
boided into

safety system, a track
seetions, ear <»|)m‘m‘d circuit
0 wmx stop and cireuit
pnoer provided for cach section, \«H(! cir-
{ us.t he rn »»\x rompricing an electromagnetic
Cidesviee and wocontact deviee operated there-
Chesoan abditional cleetromagnetie device
provided for and operatively connected to
Lench trnim stop, a fiest cireuit adapted to
connect  the cireuit closing
of any one section with the oh‘(tm-
deviees of the cirenit changers lo-
Cented pespectively in the front and rear of
aid section, and a second cirenit adapted to
condaeiively conneet the contact devices of
woid front and rear cirveuit changers with
L the eleet ranmingnetio deviee of the train stop
pertaiting to the first named section, the
Cintervelation between the parts being such
Usat upon the operation of a cirvenit (‘lnsm(r
wenns by ear, said fivst and second cirenits
Aw consect tively closed.
l T a railway safetysystem, a track di-
vi hwl into sections, ear operated circuit elos-

palway

T

s

each section, said circuit

I provided  for

which said Jast named cireuit elosing means

g means, a train \tun and a cireyit changer:
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changer comprising an electromagnetic de-
vice and a contact device operated thereby,
an additional electromagnetic device "pro-
vided for and operatively connected to each
train stop, a first circuit adapted to conduc-
tively connect the circuit closing means of
any one section with the electromagnetic de-
vices of the circuit changers located respec-
tively second in the front and rear of said
section, a second circuit adepted to conduc-
tively connect the contact devices of said
front and rear circuit changers with the
electromagnetic device of the train stop per-
taining to the first named section, a third

circuit adapted to conductively connect the |

contact device of the circuit changer of said
front section with. the electromagnetic de-

o

vice of the cireuit changer located interme-
diate the circuit changer of the section to
which said last named circuit closing means

pertain and the circuit changer of said front-

section, and a fourth circuit adapted to con-
ductively connect the contact device of the
circuit changer of said rear section with the
electromagnetic device of the circuitchanger
located behind said last mentioned rear cir-
cuit changer. :
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
_ EDUARD UNVERRICHT.
Witnesses:
Erxest H. .. MUMMENHOFF,
Ipa Curist HAFERMANN,
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