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To all whom it may concern. 

Be it known that I, WILLIAM N. OWEN, of 
Conway, in the county of Faulkner, State of Ar 
kansas, have invented certain new and useful 
Improvements in Automatic Signaling Sys 
tems for Railways; and I do hereby declare the 
followingto be a full, clear, and exact descrip 
tion of the same, reference being had to the ac 
companying drawings, forming a part of this 
speci?cation, and to the letters of reference 
marked thereon. ' 

This invention relates to signaling systems 
and appliances for use on railways, and par 
ticularly to that class of systems and appli 
ances wherewith the engineer is signaled or 
given a warning indicating a dangerous con 
dition or that the track is blocked by appli 
ances located within the cab or within that 
part of the car or train where the engineer is 
stationed. - ‘ 

The objects of‘ the invention are to provide 
a system-and ‘appliances for carryingthe same 
into effect whichshall be simple and compar 
atively cheap to install and maintain, which 
shall be automatic and certain in action, and 
which will be " effectual inlpreventing colli 
sions of trains running in either the same or 
opposite-directions, as well as in preventing 
accidents due to misplaced switches or inabil 
ity of the engineer to see the customary visual 
track‘signals. - 

In carrying the invention into practice the 
track is divided into blocks of any desired 
length if the system be ‘employed as ‘the sole 
controlling system, or the blocks may corre 
spond to the ordinary blocks if the system is 
used in connection with and supplementary to 
the ordinary block system employing manu 
ally-set yisual signals. In the latter instance 
the system of the present invention serves'as 
a check on the block-station operators and 
warns the engineer in case of a ‘slip or a mis 
take on the part of the operator or a failure 
oflthe manually-set apparatus to operate prop 
or y. . ' ' 

In carrying the inventioninto practice a sin 
gle line-wire only between block-stations is 
employed, with an earth-return, and by the 
employment of polarized relays and of auto 
matic cut-outs operated electrically from the 

train or moving vehicle through suitable ?xed 
and movable contact-pieces the apparatus will 
beset as the train or vehicle passes each block 
station to give an alarm to a following train 
at that station and to alarm an approaching 
train at a station ahead of the train, and at 
the same time the apparatus previously set in 
rear of the train is automatically unset, so as 
to permit the passage of a train without giv 
ing an alarm. In other words, as a train 
proceeds along a track the apparatus at each 
end of therblock in which it is traveling is so 
set as to bar the entry of another train into 
that block and as the train proceeds it auto 
matically sets and preserves this condition in 
each succeeding block and restores the appa 
ratus to normal conditions after it passes out of 
each block, provision being made to prevent 
the train from giving an alarm to its own en 
gineer by reason of the setting of the appara 
tus by itself. 
The invention consists in certain novel de 

tails of construction and combinations and ar 
rangements of parts, all as will be described, ’ 
and pointed out particularly in the appended 
claims. 
In the accompanying drawings, Figure 1 is 

‘a diagrammatic representation of a section of 
vtrack with three block-stations, one switch, 
and the diagrammatic representation of the 

_ portion of the system located on a locomo 
tive or train. Fig. 2 is a similar view of 
one station on an enlarged scale. Fig. 3 is 
a view corresponding to Fig 1 (the track 
being omitted) and showing a block system 
in duplicate with the stations alternating in 
order to doubly insure the blocking of trains. 
Fig. 4 is a diagrammatic view showing the 
operation of a system in connection with a 
visual or manually-set signal. Fig. 5 is a 
diagrammatic view of the switch mechanism 
shown in Fig. 1, but on an e'nlargedscale. 
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Fig. 6 is a detail sectional view of the ‘switch- ' 
contact illustrated in Figs. 1“ and 5. Fig. 7 
is a diagrammatic view of a crossing-alarm‘ 
for use in connection with the system. ' 

Similar letters of reference indicate the same 
parts. 

Referring particularly to Fig. 1, the letter 
A indicates the track-rails of a single-track 
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road, B the locomotive or car, and C C’ (JZ 
three block-stations, which, it will be under 
stood, may be any desired distance apart, usu 
ally a su?icient distance to insure entire safety 
with trains running in either the same or op 
posite directions in each block 
A line-wire D connects each station, both 

ends of said line-wire being normally ground 
ed at D’ through an electrically-operated cut 
out or switch D2, the electromagnet D3 con 
trolling such switch being connected on one 
side with the line D, extending from the sta 
tion in both directions to the other stations, 
and on the other side with a ?xed contact 
piece or rail D", located alongside the track 
and in position to be engaged by or make elec 
trical contact with a shoe or other preferred 
form of contact-piece D" on the locomotive or 
train. The contact piece or shoe D” is one 
terminal of a partial circuit on the locomotive . 
embodying a battery D“, the other terminal 
being grounded through the wheels of the 
locomotive. With such an arrangement an 
impulse will be sent from the battery D“ 
over the line D in each direction from any 
station whenever the locomotive passes that 
station, because at the sending-station the 
controlling-magnet Di‘will automatically shift 
the switch D2 at that point so as to cut out 
the ground connection, while at the other sta 
tions the circuit will be completed to the ground 
through the switches, and the controlling 
magnets D3 at these stations will not be af 
fected in any manner whatsoever. 

Polarized relays E and E’ are located in the 
line-wires D at each station, the armatures 

and E3 of such relays constituting switches 
for closing local alarm-circuits E‘1 E5 at each 
station, said local circuits E‘1 including ?xed 
contact pieces or rails F F’, located alongside 
the tracks, but out of line with the contact 
piece D5 One of said contact-pieces, F, is lo— 
cated in advance of the contact-piece D‘i along 
the track and the other, F’, in rear thereof 
and in position to contact with a movable con 
tact piece or shoe G on the locomotive or train 
‘before and after the contacts I)" Dg’have been 
in engagement. This shoe G is in electrical 
connection with a battery I on the locomotive, 
the opposite side of said battery being ground 
ed through the wheels of the locomotive, as 
indicated at 'i. The opposite ends of the 10 
cal or alarm circuits are grounded through 
the armatures E2 E’, as indicated at 6, it being 
understood, of course, that each local circuit 
may be completed only when the locomotive 
is in position for the shoe G to engage the 
contact-piece F or F’, as the case may be, and 
this will occur before the locomotive reaches 
position to complete a circuit through the con 
tact-piece D4 and again after it has passed the 
latter at each station. 
The alarm-circuit on the locomotive includes 

a switch K, controlling local alarm-circuitand 
hell or other suitable device K’, which will 
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be operated whenever the circuit is completed 
and will remain in operation until the switch 
K is shifted out of engagement by the engi 
neer. Any well-known form of appliance may 
be employed for this purpose, and detailed 
description of the same is thought'to be un 
necessary. 
The arrangement of the line-circuits D and 

polarized relays is such that the relay control 
ling the alarm-circuit on one side of the con 
tact-piece D* (or, as I shall hereinafter term 
it, the “operating-contact”) is in electrical 
connection with the polarized relay control 
ling the local circuit on the opposite side of 
the operating contact-piece D4 at the next ad 
jacent station, and these relays are therefore 
operated to simultaneously open or close the 
said local circuits, which local circuits will 
hereinafter be termed the “alarm-circuits,” 
because they are the circuits which control 
the sounding of the alarm in the locomotive. 
The operation of the simple embodiment of 

the invention heretofore described is as fol 
lows: A locomotive proceeding from left to 
right, Fig. 1, will ?rst effect contact between 
the shoes F and G; but if the line is clear, as 
it should be in its normal condition, the po 
larized relay E at that station and E’ at the 
next succeeding station has opened and held 
the switches E2 with the alarm-circuits open, 
and no alarm will be sounded in the locomo 
tive. When the locomotive has advanced far 
enough for the shoes or contacts D4 D5 to en 
gage, an impulse will be sent over the line 
wires D in each direction, the magnet D3 cut 
ting out the ground at the sending-station. 
Under such circumstances the direction of the 
current through the relay E at the sending 
station is such as to cause it to operate to close 
the alarm-circuit and also to eifect a similar 
operation of the relay E’ at the next succeeding 
station, while the relay E’ at the sending-station 
will be operated to open the alarm-circuit E5 by 
shifting the switch E", and at the preceding 
station the relay E will be similarly operated 
to open its alarm-circuit. This manipulation 
will leave at the sending-station or one which 
the locomotive is passing an alarm-circuit E4 
closed by the switch E2 and ready to be com 
pleted should a following train reach that sta 
tion before the setting-locomotive leaves the 
block, and it also closes an alarm-circuit at 
the next station, so that it will be completed 
should a locomotive running in the opposite 
direction ?rst reach that station. In either 
instance an alarm will be sounded in an ap 
proaching locomotive should it attempt to pass 
the station at either end of the block in which 
the locomotive which set the signals is run 
ning, and at the same time the locomotive 
which has set the signals in the block will itself 
so set the signals that no alarm will be given 
its own engineer when it passes the alarm-cir 
cuit contactslocated between the controlling 
contacts of the block. 
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To make the system effective with locomo 
tives running in opposite directions on the 
same track, each locomotive is provided with 
contacts D5 and G on both sides, and inasmuch 
as the operation of the relays is‘dependent 
not alone upon the sending of an impulse over 
the line, but also upon the character of the 
impulse—c'. e. , whether positive or negative— 
it is desirable to provide a convenient means 
for shifting the poles of the battery in the 
controlling-circuit, so that a locomotive pro 
ceeding in one direction will send a positive 
current to line over the controlling-circuit and 
a locomotive proceeding in an opposite direc 
tion will send a negative current to line over the 
controlling-circuit. As a convenient means 
for effecting this result a simple pole-changer 
L is located in the controlling-circuit on each 
locomotive, and the engineer will shift the 
same in accordance with the direction in which 
the locomotive is running. From this it fol 
lows that a locomotive proceeding from right 
to left in Fig. 1 or in the opposite direction 
to that previously described will send a nega- ' 
tive impulse to line over the operating-circuit 
at each station, the effect of such impulse be 
ing to set the switch E3 at the station it is 
passing and also the switch E2 at the next sta 
tion, so as to alarm an engineer of any other 
train attempting to enter the block from either 
direction, and at the same time such impulse 
operates to release the switch atthe station 
the locomotive is passing and also the switch 
E3 at the station previously passed. 
In order to avoid the necessity of making 

v the contact shoes or rails F and F’ unduly long, 
which might be necessary in order that an en 
gineer would be warned in time to enable him 
to bring his locomotive to a stop before reach 
ing the operating-contact D*, it is preferred 
that supplemental contacts or rails ff’ be lo 
cated some distance from the main contacts 
or rails, butin electrical connection therewith, 
as illustrated in the drawings, Figs. 1 and 2. 
vWith this arrangement an engineer approach 
ing a station will be given a preliminary warn 
ing and may get his engine under control, so 
that he may stop with the alarm-contacts Gr 
and F or F’ in engagement, where he Will re 
main until the alarm-circuit is broken by the 
locomotive or train in the block ahead. 
To doubly insure an effective automatic sys 

tem, as well as to provide a system wherewith 
a full clear block may be left between each 
two running trains, the systems described in 
connection with Fig. 1 may be duplicated and 
the stations arranged alternately. In Fig. 3 
such an arrangement is shown, the stations 
C and C’ being alternated with the stations 
X and X’. The two systems are duplicates 
and work independently, as described in con 
nection with Fig. 1; but it is obvious that 
through this arrangement the distance be 
tween two adjacent stations must of neces 
sity always be left clear, and trains can pro 
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ceed only in alternate blocks without sound 
ing the alarm which will apprise the engi~ 
neer of the dangerous condition ahead; , 
Wherethe system is used to indicate the 

position of manually-set visual signals—such, 
for instance, as are employed in the usual 
block systems or at yard or switch entrances— 
the arrangement is such that the alarm-cir 
cuit is broken at the manually-controlled ap 
paratus whenever the visual signals are set to 
indicate a clear track; but at other times the 
alarm-circuit will be completed by the loco 
motive and an alarm will be sounded to give 
the engineer warning. This arrangement 
may be employed also in connection with 
switches to indicate whether the switch be 
opened or closed. ‘ 

In Fig. 4:, M indicates an ordinary mast 
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having semaphores at the upper end adapted - 
to be set manually to indicate either a clear‘ 
track or danger, as the case may be. m in 
dicates levers for moving the semaphores, al 
though it will be understood that these le 
vers may be of any usual or preferred type, 
and the circuits, to be presently described, may 
be closed by such levers or any of the mov 
ing parts of the semaphore system. N indi 
cates contacts with. which the levers m en 
gage to partially complete alarm-circuits, said 
circuits extending from the ground through 
the levers m to switches N’, formed by the ar 
matures of polarized relays N2, and from the 
switches N’ through contacts N3 and suitable 
electrical connections to rails or contact 
pieces N‘, corresponding in location to the 
contact-pieces F F’ of Fig. 1. The polarized 
relays N2 are controlled by-operating-circuits 
grounded on one side of said relays and ter 
minating in shoes or contact-pieces N ‘r’, located 
alongside the track at front and rear of the 
contact-pieces N4. and in position to engage 
with the operating contact-shoe D5 on the lo 
comotive. ‘ 

The arrangement is duplicated on each side 
of the semaphore, as shown in Fig. 4 of the 
drawings,'and in operation a locomotive ap 
proaching from either direction will ?rst send 
an operating-current from the contact D5 
through the polarized relay' and shift the 
switch-lever N’ into engagement with‘ the 
contact N3, when if the semaphore is at the 
position of danger the circuit will be com-' 
plete at the semaphore-mast-and the alarm in 
the locomotive will be sounded as soon as the ‘ 
contact Gr engages the contact N4, but if the 
semaphore be at a position indicating a clear 
track no alarm will be sounded. After the 
engine has passed the semaphore the contact 
D5 will engage the ?rst one of the contacts N5; 
but the polarized relay operated by this circuit 
requires a current of opposite polarity to close 
the alarm-circuit, and as a result the alarm 
circuit at this side of a semaphore will be 
opened and no alarm will be sounded in the 
locomotive no matter what the position of the 
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semaphore or controlling trains running in 
the opposite direction may be. In other 
words, the relays on opposite sides of the 
semaphore are operated oppositely. by cur’ 
rents of the same polarity, and after a loco 
motive has passed the semaphore in either di 
rection its current will. operate to open the 
switch in the alarm-circuit and no alarm will 
be given to its engineer. This arrangement 
permits a train to take a siding at the sema 
phore and another train to pass without sound 
ing an alarm in either train after passing the 
semaphore. .~ g 

In Figs. 5 and 6 a similar arrangement is 
shown for indicating the position of a switch. 
The circuit arrangement is exactly similar to 
the circuit arrangement upon either side of 
the semaphore in Fig. 4c and has been simi 
larly lettered; but the switch contact (see Fig. 
6) is preferably inclosed in a water-tight cyl 
inder P, which may be ?lled with oil to pre 
vent the entry of moisture, and the movable 
member P’ enters said cylinder through a 
stu?ing-box' P2 and is adapted to engage a 
?xed contact P3 when the switch is in open 
position and to move out of engagement with 
said contact, so as to break the alarm-circuit, 
when the switch is closed. 
In Fig. 7 a crossing~alarm is illustrated, the 

letter Q indicating a bell in a local circuit at. 
the crossing, said circuit being made or broken 
by a switch-arm Q’, controlled by a polarized 
relay Q2. From the polarized relay Q2 its 
operating-circuit extends along the track in 
each direction to an operating-magnet Q3 and 
terminates in a contact piece or rail Q", with 
which the contact-piece D5 on the locomotive 
is adapted to engage. A ground connection 
is made at each end of the circuit inside of 
the controlling-magnet through the armature 
Q5 of the controlling-magnet Q". In operation 
the operating-circuit on the locomotive sends 
an impulse through the circuit from the shoe 
or rail Q4 as it approaches the crossing. This 
impulse ?rst breaks. the ground connection at 
that end of the circuit by making the magnet 
Q3 operative and then renders the polarized 
relay effective to close the local bell-circuit, 
which latter remains closed until the locomo 
tive passes the. contact Q". on the opposite side 
of the crossing, when an impulse is sent 
through the operating-circuit in the opposite 
direction and the polarized relay is made ef 
fective to break the local bell-circuit. 

In all the arrangements described it will be 
observed that by the simple expedient of re 
versing the polarity of the operating — circuit 
on the locomotive the system is ef?cacious 
with locomotives running in both directions, 
and thus the system may be applied to sin 
gle-track roads without change or alteration, 
although it will be understood that where 
used in connection with double-track roads or 
roads on which therolling-stock moves in one 
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direction only the necessity for changing the 65 
polarity of the operating battery or circuit 
on said locomotive does not exist. 
The whole system, it will be observed, re 

quires but simple electrical appliances, and 
there is no complication of contacts, switches,. 70 
or apparatus, a single line-wire between sta 
tions answering all purposes. 

‘ Having thus described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is- _ 

7 1. In a railway signaling system, the com 
bination with an alarm ~circuit including a 
switch and an operating-circuit independent 
of said switch including a polarized relay for 
opening or closing the switch, of the alarm- 80 
circuit, a battery for the operating-circuit 

' and means on the moving vehicle for complet 
ing said operating-circuit to render the alarm 
circuit effective and means on the moving ve 
hicle for closing the alarm-circuit when ren- 85 
dered effective by the operating-circuit; sub 
stantially as described. ‘ 

' 2. In a railway signaling system, the com 
bination of an alarm-circuit including a switch, 
an operating - circuit independent of said 90 
switch including a polarized relay controlling 
said switch and a moving vehicle having an 
electric generator and circuit connections for. 
completing the operating-circuit and also con 
nections for completing the alarm -circuit 95 
when the switch is set by the operating - cir 
‘cuit; substantially as described. 
' 3. In a railway signaling system the 'com1 
vbination with the ?xed track appliances em 

75 

bodying an alarm-circuit, an operating-cin' x00 
cuit including a polarized relay controlling 
the alarm —' circuit, a contact - shoe forming a 
terminal of the alarm-circuit and a contact 
shoe forming a terminal of the operating-cir 
cuit, of the moving vehicle having contact- 105 
vshoes for cooperating with the ?rst-mentioned 
‘shoes successively, an electric generator and 
circuit connections for completing the oper 
ating-circuit when theoperating-circuit shoes 
are in engagement and ‘for completing the II 0 
alarm-circuit when the alarm-circuit shoes are. 
in contact and the relay set by the operating 
circuit; substantially as described. 

4. In a railway signaling system the com 
bination of the following instrumentalitiesv'»115 
to wit; an alarm-circuit located partly in ?xed 
position along the track and including a switch.v 
for making and breaking the same and located 
partly on the moving vehicle with shoes for 
completing said circuit when brought into 120 
contact. by the moving vehicle, an operating 
circuit independent of said switch including 
a polarized relay controlling the switchfor 
the alarm-circuit and located ‘partly in ?xed 
position beside the track and partly on the. I25 
moving vehicle and shoes ‘for completing said’ 
operating-circuit, the shoes tor completing the‘ 
alarm and operating clrcuit being brought 
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into ' engagement ‘at different times by the 
movement ‘of the vehicle along the track; 
substantially as described. 

5. In a railway signaling system the combi 
nation with a track equipment embodying a 
partial alarm~circuit having a terminal shoe 
adjacent to the track and a switch for making 
and breaking said circuit, a partial operating 
circuit embodying a controller for said switch, 
magnetically-controlled~ switch in a ground 
connection and having a terminal shoe adja 
cent the track, of a vehicle equipment em 
bodying a partial alarm-circuit with a termi 
nal shoe adapted to engage the terminal shoe 
of said alarm-circuit adjacent the track to 
complete the alarm-circuit, and a partial op 
erating-circuit including a generator and a 
terminal shoe adapted to engage the terminal 
shoe of the operating - circuit adjacent the 
track to complete the operating-circuit, break 
the ground connection and control the switch 

‘of the alarm-circuit; substantially as de 
scribed. , 

'6. In a railway signaling system the combi 
nation of the following instrumentalities, to 
‘wit; an alarm-circuit located partly in ?xed 
position along the track and including aswitch 
for making and breaking the same, and lo 
cated partly on the moving vehicle with shoes 
for completingsaid circuit when brought into 
contact by the moving vehicle, an operating 
circuit including a magnet controlling said 
switch, a ground connection, a switch in said 
ground connection, a magnet controlling the 
last-mentioned switch, aterminal shoe located 
alongside the track, a shoe on the moving ve 
hicle for contact therewith and circuit con 
nections including a generator also on the ve 
hicle for completing the operating-circuit; 
substantially as described. 

7. In a railway signaling block system the 
combination with stations each embodying the 
following instrumentalities, to wit; a partial 
alarm-circuit having a contact-shoe terminal 
in proximity to the track and an electrically 
operated switch for making and breaking said 
circuit, an operating-circuit having a contact 
shoe terminal in proximity to the track, an 
electrically - operated switch controlling a 
ground connection, and branches leading one 
through the controlling mechanism of the 
alarm-circuit switch to the ground connection 
at the forward station on the line and the 
other leading through the controlling mech 
anism of the alarm-circuit at the rear station 
to the ground connection at that station, of 
an equipment on the moving‘ vehicle embody 
ing a partial alarm-circuit with a contact-shoe 
terminal for engaging the terminal of the 
?xed alarm-circuit shoe, an operating-circuit 
including a contact-shoe terminal for engag 
ing the contact-shoe of the operating-circuit, 
said contact-shoes being so disposed that the 
alarm-circuit is completed prior to the com 
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pletion of the operated circuit and generators 
in said circuits; substantially as described. 

8. In a railway signaling block system, the 
combination with stations each embodying the 
following instrumentalities to wit, a partial 
alarm-circuit having a contact-shoe terminal 
in proximity to the track, a switch for mak 
ing and breaking said circuit,an operating-cir 
cuit having a contact-shoe terminal in proxim 
ity to the track, an electrically-operated switch 
controlling a ground connection, branches 
leading one to the ground‘ connection at the 
forward station on the line and the other to 
the ground connection at the rear station on 
the line, said operating-circuit including a po 
larized relay controlling the switch in the 
alarm-circuit, of an equipment on the moving 
vehicle embodying a partial alarm-circuit with 
a contact-shoe terminal for engaging. the ter 
minal of the ?xed alarm-circuit shoe, an op 
erating-circuit with- a contact~shoe terminal 
for engaging the contact-shoe of an operating 
circuit, said contact-shoe being so disposed 
that the alarm-circuit is completed prior to the 
completion of the operating-circuit and gen 
erators in said circuits; substantially as de 
scribed. 

9. In a railway block-signaling system the 
combination with stations each embodying the 
following instrumentalities, to wit; a partial 
alarm-circuit having a contact-shoe terminal 
in proximity to the track and a switch for 
making and breaking said circuit, an operat 
ing-circuit having a contact-shoe terminal in 
proximity to the track, a ground connection, 
a switch controlling said ground connection, 
an electric magnet between the ground con 
nection and shoe for operating said switch and 
breaking the ground connection, a polarized 
relay controlling the switch of the alarm-cir 
cuit and branches leading one to the ground 
connection at the forward station on the line 
and the other through the polarized relay to 
the ground-station at the rear station on the 
line, of an equipment on the moving vehicle 
embodying a partial alarm-circuit with a con 
tact-shoe terminal for engaging the terminal 
of the ?xed alarm-terminal shoe, a partial op 
erating-circuit with a contact-shoe terminal 
for engaging the ?xed operating-circuit con 
tact-shoe, said contact-shoes being so disposed 
that the alarm-circuit is completed prior to 
the completion of the operating-circuit and 
generatorsv in said circuits; substantially as 
described. 

10. In a railway block-signaling system,the 
combination with stations each embodying the 
following instrumentalities, to wit; two par 
tial alarm-circuits having contact-shoe ter 
minals in proximity to the track and switches 
for making and breaking said‘ circuits, a par 
tial operating-circuit having .a contact-shoe‘ 
terminal in proximity to the track, a ground 
connection, a switch controlling said ground 
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connection, an eleetromagnet between the 
ground connection and shoe for operating 
said switch and breaking the ground connec 
tion, branches leading one to the ground con 
nection at the forward station on the line and 
the other to the ground connection at the rear 
station on the line and polarized relays in said 
branches controlling the switches in the alarm 
circuits, of an equipment on the moving ve 
hicle embodying a partial alarm-circuit with. 
a contact-shoe terminal for engaging the ?xed 
terminals of the partial alarm-circuits along 
side the track, a partial operating-circuit with 
a contact-shoe Jfor engaging the ?xed contact 
shoe of the operating-circuit, said contact 
shoes being so disposed that the operating 
circuit is completed at a point intermediate 
the points of engagement of the contact-shoes 
of the alarm-circuits; substantially as de 
scribed. 

11. In a railway signaling system the com 
bination of the following instrumentalities, to 
wit; two alarm-circuits located partly in ?xed 
position along the track and each including a 
switch for making and breaking the same, and 
located partly on the moving vehicle with 
shoes for completing said circuits when 
brought into contact by the moving vehicle, 
an operating-circuit having a fixed shoe-ter 
minal, with branches each including a polar 
ized relay controlling one of the alarm-circuit 
switches, a portion of said operating-circuit 
being located on the moving vehicle together 
with contact-shoes, a generator and means for 
changing the polarity of the current supplied 
to the shoes whereby the relays may be oper 
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ated to set the signal-circuit switches with the 
vehicle moving in either direction; substan 
tially as described. 

12. In a railway block-signal system, the 
combination with stations each embodying the 
following instrumentalities, to wit, two par 
tial alarm-circuits having contact-shoe ter 
minals in proximity to the track and switches 
for making and breaking said circuits, a par 
tial operating-circuit having a contact-shoe 
terminal in proximity to the track between 
the contact-shoe terminals of the alarm-cir 
cuits, a ground connection, a switch control 
ling said ground connection and electromag 
net between the ground connection and shoe 
for operating said switch and breaking the 
ground connection, branches leading one to 
the ground connection at the forward station 
on the line and the other to the ground con 
nection at the rear station on the line and po 
larized relays in said branches controlling the 
switches in the alarm-circuits, of an equip 
ment on the moving vehicle embodying a par 
tial alarm-circuit with a contact-shoe terminal 
for engaging the ?xed terminal of the partial 
alarm-circuits alongside the track, a partial 
operating-circuit with a contact-shoe for en 
gaging the ?xed contact-shoe of the operating 
circuit, a generator and a pole-changer in the 
operating-circuit on the moving vehicle; sub 
stantially as described. 

WILLIAM N. OWEN. 

Witnesses: 
ALEXANDER S. STEUART, 
ELIZABETH GRIFFITH. 
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