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To all whom, it may concern 
Be it known that I, EDUARD 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 trip 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. Each 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 power 
such as electricity. In case of a cessation 
of this motive power for any reason what 
soever, the trip will instantly drop into the 
danger position and prevent the passage of 
trains intil the current is again supplied. 
The trips coöperate with duplex circuit 
changers, which are automatically actuated 
by passing trains and are so interrelated 
that trains running in the same direction or 
in opposite directions can under no circum 
stances approach each other within danger 
ous limits. 
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. 4 is a diagrammatic view 
of one of the circuit changers, and Fig. 5 
a detail showing the frangible air brake cap 
and cooperating 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 a pivoted at a to a post 
H, the consecutive posts being labeled H', 
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 al. 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, etc., 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 
(licating the condition of a track, while fur 
thermore cap a will be broken to auto 
natically stop the train if the engineer 
should overrun a trip which occupies the danger position.’ 
The neans for operating the trips a con 

sist essentially of circuit changing devices 
A', \, . . . A one of which is provided 
for each trip. The circuit changing devices 
ceóperate with track instruments ji, j, i, j, 
. . . , f', two of such instruments being 
provided for each circuit changer and ar 
ranged at both sides of the trip at a distance 
there from. 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 i, j, f° 

... or the instruments j*, *, * . . . are 
closed before said train reaches the corre 
sponding 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 collisions, as will herein 
after be more 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, t, 
which are substantial duplicates of each 
other. Armature s is pivoted at s and is 
adapted to be oscillated by a pair of electro 
magnets, one of which is provided with a 
Winding , while the other carries two wind 
ings (1, c. Armature 8 supports a number 
of insulating tubes 1, 2, 3 that are partly 
filled with mercury, 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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a the right ends of tubes 1, 2, 3 are respec 
tively sealed the double contacts p, l, ty, 
while into the left enols of tiles, 2, 3 are 
sealed the double contacts (/, A. Of these. 

he of the contacts p is by wire p' connected 
to electromagnet winding (, one of the con 
tacts () is by Wile ty' connected to Winding (t 
and one of the contacts if is by Wii'e () con 
nected to electronaget l, while the renail)- 
ing contacts are connected to other devices 
as hereinafter more fully described. In 
like manner, a nature it is futiered at f: 
and is adapted to be rocked by a pair of 
electromagnets carrying the windings of and 
e, in respectively. Arnature f supports iner 
cury tubes 4, 5, 6 into the right ends of 
which are respectively sealed the to ille 
contacts o, h, , while into the left eit is of 
tubes 5, 6 are sealed the contacts 1, f. () ic 
of the contacts o is by wire () connected to 
winding n, one of the contacts r is by Wire 
as connected to winding e, and ole of the 
contacts an is by wire m' connected to wind 
ing d, while one of the contacts f is by wire 
f" connected to one of the contacts hi. it 
will be seei) that after the ariatures x and 7 
have been tilted beyond their dead cell tej's 
by energizing the correspoliding elect 'o- 
magnets, the mercury flowing from one end 
of each tube to the other end thereof assists 
said electromagnets in their operation, to 
finally cause the armatires to remain it the 
positious to which they have been set. 
The manner in which the several elec 

tromagnets herein above referred to are ener 
gized is apparent from Figs. 1-3, which 
illustrate seven consecutive 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 thereof. The several con 
tacts and mercury tubes are he'e replaced 
by contacts which are adapted to be closed 
by contact members, that are illustrated as 
oblongs carried by a common rocking rod. 
As will hereafter be more fully explained 
when describing the various circuits, the 
three coöperating trips are arranged in over 
lapping order, so as to increase the reach 
of their track control, the trips ar', a”, a 
operating together, as do also the trips ac', 
a', a, etc. When the coöperating zones are 
clear i. e., when no train is passing there 
over, all armatures s, t occupy their orial 
position i. e. such a position, that the ner 
cury will close the left hand contacts thereof, 
while the right hand contacts are open. 
Thus after train 100 has closed track in 
strument j, a circuit is established, the crur 
rent flowing from main 7 through wires 50, 
51, instrument i, wires 52, 53 closed coil 
tacts f of circuit changer A', wire f', closed 
contacts k, wires k, 9 and 10 to the still 
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closed contact of of circuit changer A* (Fig. 
| illustrating the position of the armature 
s' of said circuit changer after track instru 
linent i has been 'losed). Fron this con 
tact of the current flows through wire g, 
electromagnet l' and conducto: it to main 
S, tierely energizing sail electromagnet and 
'allsig tie a 'natire s of circuit changer 
A* to be litted it the position shown in 
Fig. 1. Through this movement of arma 
tire s”, contacts ty, k are opened, while con 
tacts (, , , of circuit changer A* are ciosed. 
By the above closing of track instrument j', 

it secoid circuit will be established, the cur 
'ent flowing as above described from main 
to wire (; of circuit changer A* and thence 

through wires 9, to the still closed contact 
u of circuit changer A' (Fig. 2 illustrating 
the position of the armature it of said cir 
cit changer, after track instrument f has 
been closed). From said contact in the cur 
"eit flows through wire in, electromagnet 
all of circuit changer A and wire 14 to main 
S. In this way, electromagnet d of this 
circuit change is einei'gized to throw its 
arliature t into lic position illustrated in 
lig. 2, thereby opening the corresponding 
'ontacts f, n, and closing contacts h, O, 7. 
By the simultaneous closing of contacts t 
of circuit changer A* and of contacts h of 
circuit changer A", a circuit is established, 
the curret flowing from main 7 through 
wire 15 of circuit changer A, contacts l, 
wire 16, sole oil it" of trip ar', wires 17, 17 
closed contacts h of circuit changer A', 
and conductor 14 to main S. By this cur 
rent, solenoid , of trip a' is energized so 
as to raise said trip and per unit a free pas 
sage of train ()0. 

Frt the at ve it will be seen at train 
100 is only able to raise ille trip at into the 
“clear track position willei) contacts l of 
circuit changer A* and contacts h of circuit, 
changer A' are sin it alie isly closed, or in 
other words, when the contacts l and h of 
the second forward anti the second real track 
sections resectively have been previously 
closed. This for instance if a trait 101 
should enter track section T, while the 
train 1()() is still within track section T', the 
operation previously described in connec 
tion with trait 10?) for raising the corre 
sponding tria: into the clear track posi 
tion could not take place. Or in other 
words, as train 100 was supposed to be the 
only train tenorarily traveling over track 
sections T to T, said train was free to 
raise tril as soon as it entered track sec 
tion T. Train 10i in entering track sec 
tion T however is not alble to raise trip 
it after closing track instrument j'. This 
is due to the fact that in order to establish 
the circuit for (1) giving solenoid u' of 
trip r", electron: Eiet l' should be energized 
in order t , close contacts l of circuit changer 
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1,050,816 
A', said contacts constituting part of the 
circuit of solenoid it'. The circuit neces sary for closing electromagnet b is a dupli 
cate of that described in connection with 
train 100 for energizing eleetromagnet l' 
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 b, the con 
tacts f of circuit changer A' had therefore 
to be closed, but as these contacts have pre 
viously been opened by train 100 upon clos 
ing track instrument i, electromagnet l' 
cannot be energized, so that armature 3' 
cannot be tilted and contacts l of circuit 
changer A* remain open. Thus the neces 
sary etergizing current cannot be supplied 
to solenoid ( through wire 22, when track 
instrinet f is closed, and trip u" remains in the " danger' position, thereby protect 
ing trait 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 eiter track section T from the 
left. Train 102 however is not able to raise 
trip w” after it has closed track instrument 
f", so that it cannot proceed. As has already 
been brought out, an energizing current 
(an only be sent through solenoid u? when 
the contacts l and h of the respective circuit 
changers which are located second next on 
both sides of the solenoid are closed. In 
order to lose the contact h of circiit clanger 
A" which constitutes part of the circuit of 
solenoid u", electronagnet d of circuit 
changer A' in list be energized, so as to tilt 
il'iliature t' into the position opposite to 
that shown in Fig. 2. The circuit necessary for losing electromagnet d is a duplicate 
()f that (lescribed in connection with train 
100 for enerizing electromagnet (l of cir 
'it changer A" which latter circuit de 
pen led lipon the closure of the contacts k of 
circuit changer A. Thus for energizing 
electronaghet (lit is necessary in analogous 
natinej', that the contacts of circuit 
changer A' be closed. As however these 
contacts have previously been opened by 
train 100 upon closing track instrument j', 
the necessary energizing current cannot ie 
supplied to electromagnet d through wire 
9, thereby preventing the tilting of arma 
ture t'. In this way, contacts h of circuit 
changer A* remain open, and the necessary 
energizing current cannot be supplied to 
Solenoid u" through wire 20, so that trip p? 
remains in the "danger position, thereby 
protecting train 100 against a head-on coi 
lision with train 102. 

It may here be stated that if train 100 has 
clear track while passing from track section 
T to section T the same operation which has 
above been described with relation to trips 
a", a', and a' will be repeated for trips e, it', 

etc. the circuits established being dupli 
cates of those described. In addition to the 
connections which bring about an interrela 
tion between the trip - actuating circuit 
changers A, A, A" additional connections 
are provided between these circuit changers 
and the flanking or intermediate circuit 
changers A, A, A, A". It is obvious that 
before train 100 closed track instrument it it 
has closed track instrument j', so that strip was raised into its unobstructive or 
"clear-track position, while trips a' and a: 
were maintained in the “danger” position. 
Or in other words, the armatures s, t of 
circuit changers A", A' occupy the same po 
sitions as the respective armatures 8", t' of 
circuit changers A, A' illustrated in Figs. 1 
and 2. Before train 100 is thus able to raise 
trip a' after entering track section T and 
closing track instrument j', it is therefore 
necessary that the armatures s and it be re 
turned to their normal positions, so as to 
permit an establishing of the proper sole 
noid circuits. This operation is effected 
pon the closing of track instrument j by 

train 100 in the following manner: As con 
tacts l of circuit changer A' have been 
'closed by the previously described energiz 
ing of electromagnet l', a circuit is estab 
lished, the cirrent flowing from main 7 
through conduct or 15 of circuit changer A*. 
close contacts 7, wires 16, 23, contacts of of 
circuit changer A" (which are still closed, as 
above described ) electronagnet (t” and con 
(luctor 11 to main S. Electromagnet at is 
this energized to attract a'natures", the re 
by opening its contacts l, p, 1 and closing its 
contacts ty, k. Owing to the closing of con 
tilets k, the circuit for energizing the electro 
agnet l' of circuit changer A' is estab 

lished so that after the closing of track in 
strument by the advancing train 100 a 
current will flow from main 7 through wires 
51, 55, closed track inst 'tinent j', wires 56, 
5, closed contacts f of circuit changer A*. 
Wire f', closed contacts (, wires ...', 5s, closed 
contacts (y of circuit changer A, wire ty', 
electronaget l' and wire 5) to main 8. 
Electronagnet l' will thus be energized to 
changer A', such closing being a condition 
precedent for permitting the flow of an en 
ergizing current through solenoid it of trip 
w". As contact in of circuit closer A is al 
ready in its closed position, the electromag 
let (d. is energized upon a closing of track 
instrument by a current flowing to wire : 
of circuit changer A* as described and 
thence through wires 60, 60', closed contacts 
m, wire m', electromagnet d of circuit 

| changer A and wire (31 to main 8. Arma 
tire t will thus be tilted to close contacts ?, thereby closing the circuit of the solenoid us 
(of trip us", the current flowing from main 7 
through wire 62, contacts l of circuit 

tilt arnatures', and close contacts l of circuit 
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changer A (which are now closed as above 
described), wire (33, solenoid 4° of trip ar". 

A and wires 6.5, 61 to main S. Solenoid it." 
is thus energized to, raise trip at it to the 
“clear track position, and has per unit a 
continated passage of t'ai in 100. 

In addition to establishing the variolis 
circuits described, the closing of 'ack iii 
struments f by train ()(), further establishes 
a circuit for returning a 1: ure 7 (; its () '- 
mal position, as illust rited it jig. ... this ''. 
nature had previously been tilted into tie 
oppositely inclined positions, while t'ain 100 
passed track section T, so as to protect, this 
train against a rear-end collision. The cit'. 
rent for returing arnature f to its nort)}: 
position by the closing of track inst riment 
f flows from main thi'? ugh wire (36. nag 
net c of circuit changer V, wire J', contacts: 
p' (which are still closed as a love explaine{i} 
wires 24, 27, closed contacts h of circuit 
changer A" and wire 14 to aii. S. In this 
way electromagnet c is energized to retiri 
a rature it to its normal position, the rely 
interrupting c(intacts f. (), and closii is coil 
tacts f, in of circuit changer A. As both 
contacts and of this circuit changer are 
now closed, a circuit is prepared ol' ('I: 'I'- 
gizing the electronagnet l° of circuit 
changer A and for energizing the electro 
agnet ?l of the set (it circuit changer to: 

the right of circuit changer A (in)t shown), 
thereby perhuitting a train it 3 at r enter 
ing track section T to raise tripe into the 
“clear-track position. At the same time, 
the previously closed circuit that controls 
solenoid u and raises trip, it into the “clear 
track position is interritted owing to the 
above described opening of the contacts of 
circuit change' A* and of the contatish of cir 
cuit changer A' so as to case trip i t () (lio) 
into the “danger position and to this pro 
tect train 100 against a rear enti collision. 

If the direction of travel of train () () is 
reversed the sane rotection against head 
on and rear end collisions is afforded as be 
fore. Thus for instance if train 100 were 
to a lioactl tri) from the left instead 
of from the right, the previous closing of 
track inst linent i* will per)) it a l'aising of 
trip, into the “clear track position, while 
trips ar' and it are maintained in their 
“ danger position. In this 'se the opera. 
tion of circuit changers A", \", \" is ex 
actly the same as above descril it it collec 
tion with train 10 ) when ri nig to war, 
the left and the rev closing a k ist' - 
inent . This is oi) victs fro the fact that 
the two track is ritments laikiig each 
tri) a 'e ("(ii) ete lov a cent on Wire the 
contacts f of the circuit ch: gi's el:aii. 
ig to sail tri. Whe is however the i : in 
it is tw: 'd the rigi) is (; i () ( t ) was the 
left, the electronagets (; ; ) it it come into 
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action for rendering operable the trips which 
were previously paintained in their lowered 

wire 64, closed contacts h of circuit changer or danger positio. This it may be as 
st nod that a fi'i (in of shown) tas entered 
track sect it : T frin le ief aid depressel 
track instrainei i in which case two cir 
e; its are first establish'd, the cirrest of 
one circuit assing frt it islat, through 
wire 5 4. closed 1st Fiji et , wire 57. Giosei 
'is facts f of circii, citinger A, wire f', 
('li-e tarts , wire k . wire S, closed 
'it acts i? of cir' it thinger A, wire g’, 
elect it magnet l', it wire 9 to main 8. 
Electrostaet , is this energized to at 
tract ariature s”, ther, b y closing contacts 7 
, circt it claire' '. The cur; ent of the 
see ini circuit flyws frn wie k" of circuit 
ch: Iger A* to igl wire 30, 60'. closed con 
tacts it, wire it', electron: g:let d, and wire 
(3t to rail S. E:ectromagnet of will this 
tilt air); tire t to close citats it of cir 
eit 'sang r \, . As this both the contacts 
l of c, it changer A and the citat acts h 
of circ, cl: ; is ge!' A.: ' ' (s:... the previ 
(sly (ie, risest circuit for energizing the 
silenoit (, firit a will be established 
lie tely raisins the latter in to its "clear 

t "ack positi in, so that the train may pro 
ceed, trips , : leing sit tilt aneously ren 
dered in operle by the 1 it is of triatu l'es 
s', tis?, as to protect the train against rear 
end at lead on collisi is, all as reviously 
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fully broight out. When during its "it to- . 
war the right... the train closes track inst Iru 
ment f of track sectia T', the following 
circuits will be establishes for bringing the 
reviously in operable trips i' at it to op 

erable condition. Owing to the closing of 
track instinent the same (ircuits are 
established as previously described when 
train ()() closed track instrument, f, i. ... C., t 

nat 'e - of circuit changer A* and arma 
( : 'e f" of circuit changer" \' occupy the po 
sit ions illustrated in Firs. 1 and 2. A cir 
cit will this be established for redering 
trii) a ?erable, the i kret fit wing from 
a 7 through wire 5, closed coli tacts l 

of circuit claige' \ , wires l{i, (37, contacts 
p of circuit change i \' (which ai'e still 
closed owing to the previous assage of the 
train through section T as just described ), 
wire p, electronaget r, and Wires 68, 59 
to aii S. in this way, elect roi ignet (' 
will the energized to tilt a lattie & thereby 
closing edit: cts anti () (iii)sy 'i it's l 
: ('is', it changer A. At the same titae 
at ; ) ci'o' it is stal is et , the ('''elt, 
il. Wii r l’on it thi'sl Wii (3:... elec 
tion as it of circii chaire'r \, wire (, 
't I) acts to with a 'e still citised as above 
described ) wires {}, i. ( lost ('t afts 
yf ('i?' it lang Y " : i yi'i: air 
N. lit is elect () are: it is it 'iz' to 
tilt it at tire t t erell cit sills c 1: tact f f: 
and ei:ing contact h of cis": it charger A*. 
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By the tilting of armatures s and t said 
armatures are returned to their normal po 
sitions, so that the coöperating trips at', a: 
are rendered operable owing to the closing 
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circuits, trip a which still occupies its 

it pertaining to the several track sections 

of contacts k and h, respectively. Simulta 
neously with the establishing of the above 

“clear track’ position is released to drop 
by its own weight into the “danger' posi 
tion. As above described the energizing 
current of solenoid w that has raised trip 
ac into the “clear track' position flowed 
through the then closed contacts l 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 at and as in operable condition, the 
circuit of solenoid u is simultaneously in 
terrupted, so that the latter is deemergized, 
and trip a drops automaticallv 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 
natically 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 rendered in 
operable. As has been fully brought out, the 
circuit of each trip solenoid includes two 
1airs of contacts land h, one pair of said 
contacts being located in 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 further evident that the armatures s and 
are normally so tilted as to maintain the 
contacts and l in their open position. 
From Fig. 2 it is also evident that in the 
track section whose trip is raised by a pass 
ing train, the contacts h. and l are open. 
The conditions whiclh will therefore pre 
Y’ail when two trains approach each other 
from opposite directions on a single track 
railway are as follows: Let it be assumed 
that train 100 asses track section T in the 
direction of arrow P while train 104 passes 
track section T in the opposite direction 
''. As both trains are now at a distance 

tina ('xceeds the reach of their track con 
ti'ol. i. e. as train 100 did not yet enter track 
section T controlled by train. 104, and as 
the atter did not enter track section T. con 
trolled by trait 100, both trains are this 
free to proceed. As all the various circuits 
controlled by a train have previously been 
fully discussed, it is unnecessary to follow up 
{-ic) circuit which has been established upon 
the closing of track instruments is and i ; 

by the trains 100,104 respectively. It suf 
fices to reiterate that upon the closing of 
track instrument f, trip a' is raised to give 
the “clear” signal to train 100, while at the 
sate time the several contacts which must 
he closed for permitting the raising of trip 
ir are opened thus preventing a current 
from being sent through solenoid it. In this 
way trip as 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 d of circuit 
changer A', so that armature t cannot be 
tilted for closing contacts. h of said track 
section. Thus solenoid at of trip at cannot 
be energized, and the trip remains in its 
“danger position, thereby causing train 
104 to come to a standstill in track section 
T. . As by the previous raising of trip at 
through train 104, trip at has been ren 
dered inoperable in a similar manner, train 
100 is not able to raise said trip upon 
closing track instrument j', so that this train 
comes to a standstill in track section T. In 
tihis 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, 
as has already been fully explained, thereby 
effectively preventing rear-end collisions. 

Attention may further be called to the 
fact that with my device a trip of a safety 
zone is raised into the “clear track" posi 
tion by a passing train only after the two 
protecting trips in the front and rear have 
een rendered in operable 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 coöperating pro 
tecting zones in the front and rear are 
rocked thereby opening the trip-actuating 
solenoid-circuits of said protecting zones. 
As these solenoids can consequently not be 
energized, their trips are effectively pre 
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vented from being raised by any other 
trains. Only after the armatures of the 
irotecting zones have been rocked, the so 

lenoid - circuit of that trip is established 
which tertains to the zone through which 
the train temporarily travels, so that this 
trip is raised to permit an unobstructed ad 
vance of the train. It will this be seen that 
iny improved safety device affords reliable 
and novel protection against head-on and 
rear-end collisions of cars and railway 
trains. 

chain : 
1. Safety system for railways comprising 

in combination positive and negative elec 
trical mains. a series of circuit closing means, 
a series of trips normally held in danger 

15 

25 
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position, electro-magnetic devices adapted to 
be connected across said mains, each such 
device having operative connection with a 
respective trip, a series of circuit changers, 

5 one of such changers being provided for 
each trip, electro-magnetic devices adapted 
to be connected across said mains and each operative upon a respective circuit changer, 
and electrical connections between each cir 

10 cuit closing means and two electromagnetic 
devices of the circuit changer situated re 
spectively in advance and in the rear 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. - 

2. Safety system for railways comprising 
a series of circuit closing means, a series of 
coöperating trips, electro-magnetic devices 
for said trips, a series of circuit changers 
teach 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 electromagnetic 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 
circuit charger 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 
circuit changers in advance and in the rear, 
the closing 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 Ineans, and 

45 at the same time preventing 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 each 
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 second 
contact device operable respectively by said 
first and secondsets, an additional electro 
magnet provided for each trip, a first elec 
tric circuit including the third circuit clos 

60 ing means and an electromagnet 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 set of the fifth circuit changer, a 

65 third electric circuit including the first con 
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1 tact device of the first circuit changer and an 
electromagnet of the second set of the third 
circuit 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 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 
magnet of the fifth trip and the first con 
tact device of the third circuit changer, a 
Seventh electric circuit including the first 
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 
magnet of the third trip and the second 
contact device of the fifth circuit-changer, 
the closing of the third circuit closing means 
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 

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 
thereby operating the third trip. 

4. In a railway safety system, 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 

tromagnets and of a first and a second con 
tact device operable respectively by said 
magnet provided for each trip, a first elec 
ing means and an electromagnet of the first 
tric circuit including said third circuit clos 
ing means and an electromagnet of the sec 

electric circuit including the first contact de 
vice of the first circuit changer and an elec 
tromagnet of the second set of the third cir 
cuit changer, a fourth electric circuit in 
cluding the second contact device of the fifth 
first set of said third circuit changer, a fifth 

of the first trip and the second contact de 
electric circuit including the electromagnet 
of the fifth trip and the first contact device 
of the third circuit changer, a seventh elec 
tric circuit including the second contact de 

tromagnet of the second set of the sixth cir 

causing the closing of the first and second 

first and second sets, an additional electro 
tric circuit including the third circuit clos 
set of the first circuit changer, a second clec 

circuit changer and an electromagnet of the 
electric circuit including the electromagnet 

vice of the third circuit changer, a sixth 

vice of the fifth circuit changer and an elec 
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thirdly, the closing of the eightly circuit 
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of said sections, each circuit changer being 
composed of a first and a second set of elec 
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cuit changer, and an eighth electric circuit 
including the first contact device of the first 
circuit changer, the electronagrict of the 
third trip and the second contact le vice of 
the fifth circuit changer, the closing of the 
third circuit closing means causing the clos 
ing of the first and second circuits thereby 
respectively operating the first and sees it 
contact devices of the first and fifth circuit 

breaking of the third and fourth circuits 
whereby the fifth and sixth circuits can no 
longer be closed, secondly the closing of the 
seventh circuit, thereby moving the second 
contact device of the sixth circuit changer 
into its normal position, and thirdly the 
closing of the eighth circuit thereby operat 
ing the third trip. 

5. In a railway safety system, a track di 
vided into a first, second, third, fourth, fifth 
and sixth section, circuit closing means, a 
trip and a circuit changer roviet for each 
of said sections, each circuit changer being 
composed of a first at a second set of elec 
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 electric circuit 
including the third circuit closing means and 
an electromagnet of the first set of the first 
circuit changer, a second electrir circuit in 
cluding Said third circuit closing means and 
an electromagnet of the second set of the fifth 
circuit changer, a third electric circuit in 
cluding the first contact device of the first 
circuit changer an an electronagnet of the 
Second set of the third circuit changer, a 
fourth electric circuit including 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 
including the electromagnet of the first trip 
and the second contact cle vice of the ird 
circuit changer, a sixth lectric' circuit in 
cluding the electroninet of the fift tip 
and the first contact device of the tird er 
cuit change'. a seventh electric circuit in 
cluding the first contact device of the first 
circuit changer and an electromagnet of the 
first set of the second circ" it clanger. an 
eighth electric cir'c' it including the second 
contact device of the fifth circt it changer 
and an electronaget of the second set of 
the sixth circuit charger, and a ninth elec 
tric circuit including the first contact evice 
of the first circuit changer, the electrinag 
net of the third trip and the se?') : contact 
device of the fifth circuit *):nger, the clos 
ing of the third (ii'c' it 'losing i) (; is catsii)g 
tle (losing of the first a st'? it 'i'i' its 
the rely respectively (erating he first aid 
second contact devices of the first a fift 
circuit changers, said oleration effecting 
firstly the breaking of the third and fourth 
circuits whereby the fifth and sixth circuits 

7 

can no longer be closed, secondly the closing 
of the seventh circuit, thereby moving the 
first contact device of the second circuit 
(a tiger into its normal position, thirdly 
the losing of the eighth circuit, thereby 
moving the Second contact device of the 
sixth circuit changer into its nor a posi 
tion. and fourthly the closing of the ninth 

| circuit, therely operating the third trip. 
changers, said operation etreeting firstly the 6. In a railway safety systein, a track 

divided into sections, a train stol, 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 rendering in 
operative said first named means except 
when said two last named train stops are in 
operative position. whereby the train stop 
approached cannot be rendered inoperative 
unless said two train stops are operative. 

7. In a railway safety system, a track 
divided into sections. a train stop for each 
section which normally occupies its opera 
tive position, car-controlled means for nov 
ing each train stop to inoperative position 
as the car approaches it, means adjacent to 
a train stol) in front of and another behind 
the one approached by the car for rendering 
inoperative said first named means except 
When saic two last named train stops are 
in operative position, whereby the train stop 
approached cannot be rendered inoperative 
unless said two train stops are operative. 

8. In a railway safety system, a track 
divided into sections, a train stop for each 
section which normally occupies its opera 
tive position, an electric circuit adapted to 
be closed by a car as the latter approaches a 
train stop, means controlled by said circuit 
for moving said last named train stop to in 
Operative position, neans adjacent to a train 
stop in front (if and another behind the one 
appi'itched by the car for keeping open the 
circuit controlling said first named means 
except when said two last rained train stops 
are in operative position, whereby the train 
st of approached (annot be refere in 
operative unless said two train stips are 
(erative. 

9. In a railway safety system, a track 
divided into sections, a tr; in stop for each 
section. rar-controlled means for moving 
each train stop f iuolei';ntive positi in as the 
('ar approaches it, ea is a dia?'enf it a train 
stop located in f' into the nearoached by 
the 'a' for reu i inst interative said first 
than led teals except villet said last a net 
train stol is in oper: iye (sition, wherely 
the trail stol) appractile I cann of the en 
clered in operativ: Iniess the train st it. 
cated in front of the one approachel is - 
erative, 

10. In a railway safety systein, a track 
divided into Sections, a train stop for eael 
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to in operative sition, means adjace it to a 

divided : to sections, a train stop for each 

ES 

section which normally occupies its opera 
tive position, an electric circuit adapted to 
be closed by a car as the latter approaches 
a train-stop, leans controlled by said cir 
cit for moving said last named train stol) 

train stop located in front of the ene ap 
retailed by the (; ' ' ' keeping open the 

tirct it cent '(lig sail first in the eans 
except whiti said last amed train stop is 
in erative it sition, whereby the trail 
sto appre:aciesi (; ; ; ; it be rene'ed in 
olei';itive unless tie trail stop located in 
front of the one approached is operative, 

il. In a rait way safety system, a track 

section, a first electric circuit adapted to be 
closed by a car as the latter approaches a 
train stop, a second electric circuit con 
trolled by said first electric ciriit for mov. 
ing said last named train sto, to in (ei'ative 
position, leans adjace; it trait stol in 
front of and antither being the the ap 
proached y the 'a for 'eye iting stic first 
electric circuit fri; ; (; ; ; 'N (e)t Whe 
said tw) list nails a ski 1.3 : : - i) { }}- 
ei'ative posi fi : y : " '' , trian St a - 
profichel can (; le risier it it is "it is 
is less saic y tail -t ), a ' ' ' ' ' ' '. 

12. In a railways: 
vided into sections, a 'ai : st; } f l (; (ii -'l' 
tion. a first electric circuit id:lict it: 
closed by a car as the lattir air. It lies :) 
train stop, a secoil eletire cre it i (it 1 
trolled by said first electric 'it'cil it for this v 
ing said last named ti’ain stoi to iteratiye 
position, nea is adjacent ( ) "in st. ill 
front of the ole art ached iy the 'ar for 
preventing said first electric circuit fill 
perating except when s: it front 'i st 

is in operative pisii), \lie tely the it 
stop art a 'let 'it of le ''}}sic 'i'i it' - 
erative in is the rail sit fi'i it if it 
latter is eative. 

3. is a 'filw: y ::, , is syst . 
divities, it six it is, 'i st', 
sectii, a first eit 'tis (; ': iii 
elised by a car as it: ; it " " : it it 
train stop, a see:) (4 elect r it 
tries by sail first ties' 'ic 
is is: it; iiii s' ( ; 
position, aid ci" tit '...}}}: it's it 
train stop it "it (, ; ; ; ; alli i} : ('i' (iiii' 

fety - visit? . . a . ." 

; : iR 
is 

: 

' 
! . . . . . . . . . . . . ; : ; ; ; ; ; ; ; 

the one troit'iei is is ' ' ' ' ' ' ' it 
ing said first riceiric 'it': it i i", ill be it g : 
closed extet wiki -: , is :'''', I 'tile i ; 
train - is a 'c' in lei'; it 1. Yi'i' 
}ly the t'ai still: ; ) i? ; ; ' ' ' ' the ''': 
drei in operative less :::iii iwi 'i'i: ski is 
are operative. I 

11. In a '; it is: y -: ; ; y sysi 'il, it '{i k 
livile: it, sect is, 'ir 'i'i it' (''': it 
closing ties, a 'hit still a til circuit 
changer provided for a -l set it: , saiti cir 
cuit changer coluprising a 'let 'nigletic 

ity w 
roy its for and operatively connected to 

lict is ly 
; ; ;is if any tie section with the electro 

set it is vices of the circuit changers lo: 
a risectively in the front and rear of 
: it section, and a second circuit adapted to 

civily connect the contact devices of 
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device and a contact device operated there 
by, an additional electronagnetic device 
provided for and operatively connected to 
'ach train stop, a first circuit adapted to 
(onctively connect the circuit closing 
lileans of any one section with the electro 
nag tetic devices of the circuit clangers lo 
eater respectively in the front aid rear of 
saic section', and a second circuit a lapted to 
contactively connect the contact devices of 
said front, and rear circuit clangers with the 
electromagnetic device of the train stop per 
taining to the first named section. 

15. In a railway safety system, a track 
divided into sections, car operated circuit 
closing means, a train stop and a circuit 
changer provided for each section, said cir 
cuit changer comprising an electromagnetic 
device and a contact device operated there 
by, an additional electromagnetic device 
provided for and operatively connected to 
a: c’h trail step, first, circuit adapted to 
('indictively entect the circuit closing 
eans if any on section with the electro 
agnetic cle \ces (if the circuit changers lo 

: it is resective v in the front and rear of 
s: it set if it, a st' cond circuit adapted to. 
. . cictively e iiiect the contact devices of 

frt it is a circt it hangers with the 
it, it re; it: it-ti le vice of the train stop per 

: iting it the first named section, and a 
thirtl (it'elit a dated to cond Ictively con 
sect lie 'staff evice of the circuit changer 
of the front section with the electromagnetic 
evice of a circuit changer located interine 
iiate the circii it changer of the Section to 
which said last nannell circuit closing means 
ertain and the circuit changer of Said front 

st it ii). 
} {3, F : '), way safety system, a track 

is tie into sections, car (perated circuit 
sing ::::iiis, a "aili stop and a circuit 

langer r \ilet for each section, sail cir 
: , ; ; }; g it to prising in electromagnetic 

ice it it: ; c. at tie ice operate the re 
a ; ; ; ; it is a electromagnetic device 

its first stip, a first circuit adapted to 
nect the circuit closing 

s: it front and rear circuit changers with 
the elief piagiotic device of the train stop 
pita it is to the first named section, the 
its relatin between the arts being slich 

a on the operation of a circilit closing 
it: is by a car, said first and second circuits 
are 'sectively closed. 

17. In a railway safety system, a track di 
ided into sections, car olerated circuit clos 

ing reas, a train stop and a circuit changer 
provided for each section, said circuit 
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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 adapted 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 

9 

vice of the circuit 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 circuit changer 
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 UNWERRICHT. 
Witnesses: 

ERNEST H. L. MuMMENHOFF, 
IDA CHRIST HAFERMANN. 
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