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UNITED STATES PATENT OFFICE. 
CHARLES W. MILLS AND WILLIAM W. PIDDINGTON, OF LOS ANGELES, 

CALIFORNIA. 

ELECTRIC RAILWAY SIGNALING SYSTEM. 
SPECIFICATION forming part of Letters Patent No. 746,977, dated December 15, 1908. 

Application filed June 23, 1903, Serial No. 162,792, (No model.) 

To all, whom it may concern: 
Be it known that we, CHARLES. W. MILLS 

and WILLIAM W. PIDDINGTON, citizens of the 
United States, residing at Los Angeles, in the 
county of Los Angeles and State of California, 
have invented new and useful Improvements 
in Electric Railway Signaling Systems, of 
which the following is a specification. 
This invention relates to an electric rail 

Way signaling system, and is in the nature of 
an improvement upon an invention for which 
we filed an application for United States Let 
ters Patent on the 14th day of July, 1902, Se 
rial No. 115,539. In said application we de 
scribed a novel arrangement whereby as two 
trains approach one another in the same block. 
or section of a single track the engineers of 
the respective trains are automatically noti 
fied of the approach of the other train in the 
Salme block or system. In the same applica 
tion was also described means for automat 
ically warning the engineers in charge of two 
different trains that were traveling in the 
same direction when they entered the same 
block or section of the track. 

It is the object of the present invention to 
improve the apparatus shown and described 
in the application for patent referred to 
whereby means are provided for indicating 
when it is safe for a train to run over any par 
ticular section of the track-that is to say, for 
giving a visual signal to indicate to the engi 
neer in charge of the locomotive when the 
track is clear and therefore when it is safe 
for him to run over any particular block or 
section of the rails. 

It has for another object to provide novel 
means for indicating when it will be perfectly 
safe for a train to run from a siding onto the 
Emain track. . . . - 

It has for a further object to provide auto 
imatic indicating mechanism to give warning 
to the engineer in charge of a train approach 
ing a certain point on the main line when a 
car or train has been improperly switched 
from the main track onto a siding. 

It also has for its object to provide certain 
other improvements which will be made appar 
ent in the description hereinafter following. 
To these ends the invention consists in the 

features and in the construction, arrange 
ment, and combination of parts hereinafter 
described, and particularly defined in the 
claims following the description, reference be 
ing had to the accompanying drawings, form 
ing a part of this specification, wherein 

Figure 1 is a diagrammatic view of our im 
proved signaling system, illustrating two 
trains approaching one another in the same 
block or track-section. Fig. 2 is a similar 
view showing a switch or turnout. Fig. 3 is 
a detail sectional view illustrating the duplex 
conductor and the contacts carried by a loco 
motive for effecting electrical contact with 
said conductor. 

In the application for patent referred to 
we described an arrangement of parts so or 
ganized that when two trains approached one 
another in the same block or track-section 
the engineers of the respective trains were 
enabled, by means of suitable signals, to de 
termine the location of the other train, and 
in said application the signaling system was 
illustrated as being employed in connection 
with a steam-railway in which the signals 
were situated in the cabs of the locomotives 
and consisted in each cab of a green and red 
lamp. The arrangement was such that as 
two trains approached one another in the 
same block the red lamps in the cabs were 
simultaneously flashed, indicating to the en 
gineers that there was danger ahead, and when 
one train followed another in the same block 
the green lamp in the foremost engine was 
flashed, while the red lamp in the following 
engine was sit multaneously flashed. We also 
showed and described in said application for 
patent telephonic apparatus which was adapt 
ed to be put into circuit and by means of 
-which the engineer on one train could com 
municate with the engineer on the other train, 
so as to instruct him to take a siding or to 
transmit to him other communications or or 
ders. In said invention we employed the 
rails of the railway to form a part of the con 
ducting system and also a duplex conductor, 
which was coextensive with the rails and for 
the sake of convenience was arranged mid 
way between the satme, and in connection 
there with contact members carried by the lo 
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comotive - cab and consisting of contact 
wheels which were in constant electrical con 
tact with the duplex conductor. 

All the parts referred to we employ in the 
present invention, and in addition thereto 
we also employ the novel features which will 
hereinafter be described. 

Referring to Fig. 1 of the drawings, the 
numerals 1 and 2 indicate, respectively, the 
track-rails. One of the rails of the track is 
divided up at suitable points into sections 
separated from one another by suitable in 
sulations 3, the rails of the tracks constitut 
ing a part of the conductors for carrying the 
currents to operate the signals in the cabs of 
the locomotives fraveling on the track. For h-- 
ing a part of the circuit which includes the 
rails 1 and 2 is a duplex conductor, (denoted 
in a general way by the numeral 4,) which is 
preferably arranged midway between the 
track-rails and comprises a wooden stringer 
5, having secured to its upper opposite edges 
two parallel metallic strips 6 and 7, which 
form electrical conductors, said strips being 
separated and insulated at suitable points, as 
indicated at 8 in Fig. 1 of the drawings. 
On the bottom of the cab of each locomotive 

are arranged two contacts 9 and 10, consisting 
of wheels that are arranged to have respec 
tively a rolling contact with the metallic 
strips 6 and 7 and are fixed on a metallic 
shaft 11, which is journaled in yielding bear 
ings 12, movably mounted in pendent hang 
ers 13, suspended from the bottom of the cab. 
The said contact-wheels are arranged to en 
gage at all times the contact-strips 6 and 7 of 
the duplex conductor. The adjacent ends of 
the conductor - strips 6 and 7 at the points 
where they are separated are connected 
together by resistances 14 and 15, and one of 
the rails of the track - section-such as 1, for 
example-in each section or block is connected 
by a crossover-wire 16 to one of the conductor 
strips, such as 7, and the same rail of the 
adjacent track-section is connected to the 
conductor-strip 6 by a wire 18. This arrange 
ment is followed out in all the different blocks 
or sections of the track, and the two rails of 
each block or section of the track are con 
nected together by resistances 19. 
The apparatus installed in each locomotive 

comprises three signal-lamps, respectively 
colored red, white, and green, a telephone, an 
electric bell, a battery, and a switch, arranged 
and connected up in a manner which we will 
now describe, the arrangement being shown 
for the sake of clearness in a diagrammatic 
manner. Inasmuch as the arrangement in 
the several different locomotives is the same, 
it will only be necessary to describe one of 
them. 
Referring to Fig. 1 of the drawings, the let 

ters A, B, and C indicate, respectively, the 
red, white, and green lamps which are in 
cluded in a local circuit, which also includes 
a battery 20, said circuit consisting of a wire 
21, which leads from the positive side of the 
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battery to one blade 22 of a switch 23 and 
from a contact 24, which is adapted to be en 
gaged by said switch-blade, leads a wire 25, 
which is connected to a lever 26, which is 
pivoted at one end and forms the armature 
of an electromagnet 27. Said lever is adapted 
to make electrical contact with a contact 29, 
from which leads a wire 30 to the white lamp 
B, and from said white lamp leads a wire 31, 
which connects with a common return-wire 
32, that is connected by a wire 33 to the nega 
tive side of the battery. 
To the lever 26 is connected a spring 34, 

which is constructed or adjusted to have a 
tension which will be coextensive with a cur 
rent passing through either one of the resist 
ances 14 or 15 and through the electromagnet, 
as will hereinafter be more fully explained, so 
that said spring and current will counter 
balance one another in such a manner as to 
hold the end of the armature-lever 26 in en 
gagement with the contact 29. 

Leading from the electromagnet to a battery 
35 is a wire 36, and leading from said battery 
is a wire 37, that connects with the wheels of 
the locomotive-truck, and leading from the 
contact-wheel 9, carried by the locomotive, is 
a wire 38, which connects with the blade 39 
of the switch before referred to, and leading 
from a contact 40, adapted to be engaged by 
said switch-blade, is a wire 41, that returns to 
the magnet 27. 
The red lamp A is included in a circuit one 

side of which is formed by the wire 32, he 
fore referred to, and the other side of which 
comprises a wire 42, which leads to a contact 
43, that is arranged adjacent to another con 
tact 44, from which leads a wire 45, said wire 
being connected to an electric bell 46, from 
which latter leads a wire 47 back to the bat 
tery 20. The wire 45 is connected to a con 
tact 48, which is disposed adjacent to a con 
tact 49, and from the contact 49 leads a wire 
50, which passes to the green light C, and 
said green light is connected to the battery 
by the return-wire 32, before referred to. 
The contact-blades 22 and 39 of the switch 

when the latter is reversed are adapted to ef 
fect electrical engagement with two contacts 
51 and 52, the contact 51 being connected by 
a wire 53 with the contact-wheel 10, which is 
in engagement with the strip 6 of the duplex 
conductor, and the other contact, 52, is con 
nected by a wire 54 with a telephone 55, and 
from said telephone a return-wire 56 leads to 
the wire 47 to the negative side of the bat 
tery 20. As clearly shown in Fig. 1 of the 
drawings, the contacts 43 44 and 4849 are so 
disposed that as the armature-lever 26 is os 
cillated either to the right or left each pair 
of said contacts will be electrically connected 
by said lever for a purpose which will pres 
ently be made apparent. 
As before stated, the arrangement imme 

diately above described is duplicated in the 
cab of each locomotive of the system, and 
should two of the locomotives enter the same 
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block the operation will be as follows: Start- the telephonic circuit and enabling the en 
ing from the positive side of the battery 35, gineers of the respective locomotives to com 
the current flows from said battery by means municate with each other. 
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flashing of the red light the bell 46 will be 

of the wire 37 to the wheel 57 of the locomo- As before described, the resistances are of 
tive-truck, to the track-rail 2, to the wheel such strength and the spring 34, which con 
58 of the other locomotive, through the trucks |trols the armature-lever, is placed under such 
of the latter to the wheel 58°, thence to track-tension that normally the current and said 
rail 1 over the crossover-wire 16, to the rail 7, spring will counterbalance each other in such 
from the latter to the contact-wheel 9, thence a manner that the armature-lever will be held 
by wire 38 through the blade 39 of the switch in a central position-that is to say, in such 
23, from the latter by the wire 41 to the mag 
net 27, and from the latter by the wire 36 to ment with the contact 29, and when a train 
the battery 35, thus completing the circuit. enters a block, there being no other train in 
The magnet will thus be energized and will the same block, the white lamp will be thrown 
attract the armature-lever 26, and said lever into action, indicating “safety,' the current 
will be thrown into engagement with the con- under such conditions being traced as follows: 
tacts 43 and 44, thus closing the local circuit Starting from the battery 35 the current will 
through the red lamp, which may be traced flow by means of the wire 37 to the locomo 
as follows: Starting from the battery 20, the tive-wheel 57, thence over the rail 2 to the 
current flows over the wire 21 to the blade 22 resistance 59, over the latter to the track-rail 
of the switch 23 and from the latter by the 1, thence by the crossover - wire 16 to the 
wire 25 to the armature-lever 26, thence over contact-rail 7, thence through the contact 
the contacts 44 and 43 to the wire 42, to the red wheel 9 and by the wire 38 to the switch 
lamp A, and from the latter back to the bat- blade 39, and from the latter by the wire 41 
tery by the wires 32 and 33. The red lamp will to the electromagnet 27, and thence over the 
thus be thrown into action, notifying the engi- wire 36 back to the battery 35. This will 
neer that another train is approaching him in close the local circuit, but, as before de 
the same block, and simultaneously with the scribed, the resistance 59 is of such strength 

that it will just counterbalance the spring 34 
and will hold the armature-lever 26 in engage 
ment with the contact 29, and the local cir 
cuit can then be traced as follows: Starting 
from the battery 20, the current flows over 
the wire 21 to the switch-blade 22 and by the 
wire 25 to the contact-lever 26, thence by con 

sounded, giving him audible notice, as follows: 
A portion of the current that passes to the 
red lamp will pass by means of the wire 45 
to the bell 46 and from the latter by means 
of the return-wire 47 to the battery 20. The 
engineer will thus be given both audible and 
visual warning of the fact that another train tact 29 and wire 30 to the white lamp B, and 
is approaching him in the same track-sec- from the latter by wires. 31, 32, and 33 back 
tion. The same result will occur in the cab to the battery, thus completing the circuit 
of the other locomotive, and when the engi- and lighting the white lamp and so indicat 
neers receive such signals they will reverse ing to the engineer that there is no other lo 
their switches 23, throwing the blades 22 and comotive or train in the block. 
39 into engagement with the contacts 51 and Should one of the track-rails become broken 
52. They can then communicate with each or displaced or the apparatus get out of or 
other over a circuit which is traced as fol- der in any way, the current will then be 
lows: Starting from the battery 20, the cur- broken, whereupon the spring 34 will draw 
rent flows over the wire 21 to the blade 22 of the armature-lever away from in front of the 
the switch and from the latter to the contact magnet and draw its end into engagement 
51 and then over the wire 53 to the contact- with the contacts 48 and 49, which will throw 
wheel 10 through the contact-rail 6 to and the green light C into action, the current then 
over the resistance 15 to the corresponding flowing as follows: Starting from the battery 
contact-rail 6, thence to the contact-wheel 20, the current passes by means of the wire 21 
10 and by the wire 53 to the blade 39 to the switch-blade 22, thence by the wire 25 
of the switch 23 on the other locomotive, to the armature-lever 26, thence to contact 49, 
thence to the contact 52 and from the latter and from the latter by the wire 50 to the green 
by the wire 54 to the telephone 55. From lamp and from the latter back to the battery 
the latter the current flows by the wire 56 by the wires 32 and 33. The green lamp will 

a position that its end will rest in engage 
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through the battery 20 and from the latter then be lighted and simultaneously with the 
by wire 21 to the switch-blade 22°, which lighting of said lamp the bell will be sounded, 
is in engagement with the contact 51, and as a portion of the current will be diverted 
from the latter by the wire 41 to the con- from the armature-lever 26 to the contact 48, 
tact-wheel 9 over the contact-rail 7 and re- thence by wire 45 to the bell 46, and from the 
sistance 14 to the contact-wheel 9, thence by latter by the wire 47 back to the battery. The 
the wire 38 to the switch-blade 39, to the con- engineer will thus be given both visual and 
tact 53, and finally by the wire 54 to the tele- audible warning that it is unsafe for him to 
phone 55, and from the latter back to the proceed. 
battery 20 over the wire 47, thus completing Means are also provided for indicating 
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when a switch has been left open, as illus 
trated in Fig. 2 of the drawings. Referring 
to said figure, the numerals 60 and 61 indi 
cate, respectively, the switch-rails, the rail 
60 being connected by a wire 62 to a contact 
63 and the track-rail 1 being provided with 
a contact. 64. The track-rails 1 and 1 are 
electrically connected by a bridge-wire 65. 
When the switch is open, the contacts 63 and 
64 will be thrown into engagement with each 
other, and the open condition of the switch 
will be indicated in the cab of the locomotive 
entering the block as follows, reference be 
ing had to the right-hand side of Fig. 2 of the 
drawings: Starting from the battery 35°, the 
current flows over the wire 37 to the wheel 
58, thence by the track-rail 2 to the switch 
rail 60, over the wire 62 and contacts 63 and 
64 through the track-rail 1, thence by the 
crossover - wire 18 to the contact-rail 6 to 
the contact-wheel 10 and by the wire 65 to 
the blade 39 of the switch 23, and from said 
blade by the wire 41 to the electromagnet 
27, and from the latter by the wire 36 back 
to the battery, thus energizing the electro 
magnet and attracting the armature-lever 26 
and throwing the same into engagement with 
the contacts 48 and 49. The local circuit will 
then be closed through the red lamp A', in 
dicating “danger,’ as follows: Starting from 
the battery 20 the current flows by wire 218 to 
the blade 22 of the switch, from the latter 
by the wire 28° to the armature-lever 26, 
thence to the contact 49 and by the wire 42 
to the red lamp A', and from the latter by 
the wires 30 and 33 back to the battery. 
Simultaneously a portion of the current will 
be diverted from the armature-lever 26 to the 
contact 48 and will pass, by wire 45°, through 
the bell 46 and from the latter by wire 47 back 
to the battery. The red lamp and the bell 
will thus be simultaneously thrown into ac 
tion and will indicate to the engineer that it 
is unsafe for him to proceed. 
We also make provision for throwing the 

signal to “danger’ in case a car is left 
standing on a siding in such a manner as to 
foul the track-that is to say, when a car has 
been shunted onto a sliding, but not suffi 
ciently far to entirely clear the track, as indi 
cated in Fig. 2 of the drawings. Referring 
to said figure, the numerals 66 and 67 indi 
cate two electromagnets which are disposed 
opposite one another at a point alongside the 
track opposite the siding. Arranged between 
the poles of the said magnets is an armature 
lever 68, which is pivoted intermediate its 
ends, as at 69, and is provided at one end on 
its opposite sides with armatures 70, which are 
disposed opposite the ends of the poles of the 
two magnets. The other end of the said ar 
mature-lever is in the form of an index-hand 
or pointer and is adapted to traverse a grad 
uated Scale 71, which will bear suitable indi 
cations to designate the conditions of the 
track-section or block opposite which the de 
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vice is located-as, for example, the opposite 
ends of said graduated scale will be marked 
“East,” and West” or “North” or “South,” 
as the case may be, and the central portion 
of said scale will be marked, for example, 
** Clear.” We have shown in Fig. 2 of the 
drawings a pair of wheels standing on the 
switch or siding in such a position that the 
car which is supposed to be supported by said 
wheels would project over onto the main 
track, and thus would interfere with a train 
traveling over said main track. This condi 
tion will be indicated to the engineer on an 
approaching train, as follows, reference be 
ing had to the left-hand side of Fig. 2 of the 
drawings: Commencing at battery 35, the 
current will flow by wire 37 to the wheel 57, 
thence over the track-rail 2 to a wire 72, 
which connects said track-rail with the 
switch-rail 60. From the rail 60 it passes over 
the axles 73 of the wheels on the switch to the 
switch-rail 61 and by the latter to the track 
rail 18, thence over the bridge-wire 65 to the 
track-rail 1, thence over by the crossover-wire 
16 to the contact-rail 7, and from the latter to 
the wheel 9, and thence by wire 38 to the 
blade 39 of the switch 23. From said blade 
the current passes by wire 41 to the electro 
magnet 27 and from the latter by wire 36 
back to the battery 35. The circuit being 
thus completed, the armature-lever 26 in the 
manner before described closes the local cir 
cuit and throws the red lamp into operation 
in the manner before described. 
Now let it be assumed that a train is stand 

ing on the siding-such, for example, as a lo 
cal train or what is known as a 'work 
train’-and that it is about to proceed out 
onto the main track. Before going ahead on 
the main track it is necessary for the engi 
neer to know whether or not the main track 
is clear. If the main track should not be 
clear, it will be indicated to the engineer on 
the local train, as follows, (it being assumed, 
for example, that a train has entered the 
block from the right-hand side of the dia 
gram illustrated in said Fig. 2, which for the 
purpose of illustration will be presumed to 
be from the west:) A battery 74 is connected 
on one side by a wire 75 with the track-rail 
2 and on the other side is connected by a 
wire 76 and by branch wires 77 and 78 to the 
electromagnets 66 and 67, the terminal of 
the magnet 66 being connected by a wire 79 
to the conductor-rail 6, and the terminal Of 
the magnet 67 is in like manner connected 
by a wire 80 to the conductor-rail 7. Start 
ing from the battery 74, the current flows by 
wire 75 to the track-rail 2, thence to the 
wheel 58, through the truck of the train to 
the opposite track - rail, thence by wire 16 
over to the conductor-rail 7, thence by wire 
80 to the electromagnet 67, over the wires 77 
and 76 back to the battery 74, thus complet 
ing the circuit. The magnet 67 will thus be 
energized, attracting thereto the upper end 
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of the armature-lever 68, thus throwing the 
other or indicating end of the said lever onto 
the left-hand end of the graduated scale 71, 
which in the example illustrated is marked 
“West,’ thus indicating that a train has en 
tered that particular block from the west and 
that it is therefore unsafe for the local train 
to proceed. It will be obvious that should 
a train enter the block from the east the fact 
will be indicated by the current flowing 
through the magnet, 66 in the same manner 
that it is described as flowing through the 
magnet 67. 
In the present case we have illustrated our 

improved signaling system as employed in 
connection with a steam-railway, the signals 
being installed in the cabs of the locomotives; 
but it will of course be evident that the inven 
tion is not limited in this respect and that the 
signals may be arranged in an electric car, for 
example. 
Having thus described our invention, what 

we claim as new, and desire to secure by Let 
ters Patent, is 

1. In an electric signaling system, a pair of 
rails, a duplex conductor coöperative and sub 
stantially coextensive with the rails, said con 
ductor and one of said rails being divided 
into sections insulated from one another, 
crossover-wires connected with one part of 
the conductor and the section-rail at each 
break, and connecting-wires united with the 
other part of the conductor and the section 
rail at said breaks, in combination with ve 
hicles each having three signals distinguish 
able from one another and respectively indi 
cating danger, safety and an abnormal con 
dition of the track or apparatus, generators 
electrically connected with the signals, con 
nections between the generators and parts of 
the vehicles which travel in contact with said 
rails, and compound contact members adapt 
ed to travel with the vehicles and having sec 
tions insulated from each other and arranged 
to engage the parts of said duplex conductor 
and electrically connected with said signals. 

2. In an electric signaling system, a pair of 
rails, a duplex conductor coöperative and sub 
stantially coextensive with the rails, said con 
ductor and one of said rails being divided in 

...to sections insulated from one another, cross 
over-wires connected with one part of the con 
ductor and the section-rail at each break, and 
connecting-wires united with the other part 
of the conductor and the section-rail at said i 
breaks, in combination with vehicles each 
having three signals distinguishable one from 
another and respectively indicating danger, 
safety and an abnormal condition of the track 
or apparatus, generators electrically connect 
ed with the signals, connections between the 
generators and parts of the vehicles which 
travel in contact with said rails, compound 
contact members adapted to travel with the 
vehicles and having sections insulated from 
each other and arranged to engage the parts i 

5 

of said duplex conductor and electrically con 
nected with said signals, and resistances con 
necting the adjacent ends of the duplex con 
ductor and operating to normally hold the 
safety signal set. 

3. In an electric signaling system, a pair of 
rails, a duplex conductor coöperative and sub 
stantially coextensive with the rails, said con 
ductor and one of said rails being divided 
into sections insulated from one another, the 
parts of the duplex conductor being insulated 
from each other and connected together by 
resistance - coils, crossover - wires connected 
with one part of the conductor and the section 
rail at each break, connecting-wires united 
with the other part of the conductor and the 
section-rail at said breaks, in combination 
with vehicles having three signals distinguish 
able from one another and respectively indi 
cating danger, safety and an abnormal con 
dition of the track or apparatus, generators 
electrically connected with the signals, con 
nections between the generators and a part 
of the vehicles which travels in contact with 
the said rails, compound contact members 
adapted to travel with the vehicles and hav 
ing sections insulated from each other ar 
ranged to engage the parts of said duplex 
conductor and electrically connected with 
said signals, electromagnets in circuit with 
the respective signals, local circuits having a 
signal of a different nature from the first 
named signals, and armatures for said mag 
nets constituting circuit-closers for said local 
circuits. - 

4. In an electric signaling system, a pair of 
rails, a duplex conductor coöperative and sub 
stantially coextensive with the rails, said con 
ductor and one of said rails being divided 
into sections insulated from one another, and 
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connected together by resistance - coils, the . 
parts of the duplex conductor being insulated 
from each other, crossover - wires connect 
ing one part of the duplex conductor to 
the section-rail at each break, connecting 
wires united with the other part of the con 
ductors and the section-rail at another break, 
in combination with vehicles having lamps 
of three different colors, generators electric 
ally connected with the lamps, connections 
between the generators and a part of the vehi 
cles which travels in contact with the said rails, 
compound contact members adapted to travel 
with the vehicles and having the sections in 
sulated from each other and arranged to en 
gage the parts of said duplex conductor and 
electrically connected with said signals, elec 
tromagnets in circuit with said lamps, local 
circuits each having a bell, armatures for 
said magnets constituting circuit-closers for 
said local circuits, and springs arranged, 
when the current passes through said resist 
ances, to hold the armatures in a position to 
close the circuit through the lamps indicat 
ing safety. 

5. In an electric signaling system, a pair of 
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6 

rails, a duplex conductor coöperative and sub 
stantially coextensive with the rails, said con 
ductor and one of said rails being divided into 
insulated sections, the parts of the duplex 
conductor being insulated from each other 
and connected together by resistances, cross 
over-wires connecting one part of the con 
ductor to the section-rail at each break, con 
necting-wires united with the other part of 
the conductor and each rail at said breaks, 
in combination with vehicles having three 
visual signals distinguishable from each other 
and respectively indicating danger, safety 
and an abnormal condition of the track or 
apparatus, generators electrically connected 
With said signals, connections between the 
generators and a part of the vehicles which 
travels in contact with said rails, compound 
contact members adapted to travel with the 
Vehicle and having sections insulated from 
each other, arranged to engage the parts of 
said duplex conductor and electrically con 
nected with said signals, electromagnets in 
circuit with said signals, local circuits each 
having audible signals, and armatures for 
said imagnets constituting circuit-closers for 
said local circuits. 

6. In an electric signaling system, a pair of 
rails, a duplex conductor arranged between 
the rails and substantially coextensive there 
with, said conductor and one of said rails be 
ing divided into sections separated from one 
another, the parts of the duplex conductor 
being insulated from each other and connect 
ed together by resistance - coils, crossover 
Wires connecting one part of the conductor 
and the section-rail at each break, connect 
ing-wires united with the other part of the 
conductor and the section-rail at said breaks, 
combined with vehicles having three signals 
distinguishable from each other and respec 
tively indicating danger, safety and an ab 
normal condition of the track or apparatus, 
generators electrically connected with said 
signals, connections between the generators 
and the wheels of the vehicles, and compound 
contact members arranged to travel with the 
Vehicles and having sections insulated from 
each other, arranged to engage the parts of 
said duplex conductor and electrically con 
nected with said signals. 

7. In an electric signaling system, a pair of 
rails, a duplex conductor coöperative and sub 
stantially coextensive with the rails, said con 
ductor and one of said rails being divided into 
sections separated from one another, the 
parts of the duplex conductor being insulated 
from each other and connected together by 
resistance-coils, crossover - wires connecting 

- one part of the duplex conductor and the sec 
tion-rail at each break, and connecting-wires 
uniting the other part of the conductor and 
the section-rail at said breaks, in combina 
tion with vehicles each carrying three signals 
distinguishable from each other and respec 
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normal condition of the track or apparatus, 
telephones carried by said vehicles, electrical 
connections between the signals, telephones, 
rails and duplex conductor, each of the con 
nections including a battery, and switches on 
the vehicles for closing either the signal or 
telephone circuits at will. 

8. In an electric signaling system, a pair of 
rails, a duplex conductor coöperative and sub 
stantially coextensive with the rails, said con 
ductor and one of said rails being divided 
into sections separated from one another, 
the parts of the duplex conductor being insul 
lated from each other and connected together 
by resistances, crossover - wires connecting 
one part of the duplex conductor and the sec 
tion - rail at each break, connecting - wires 
uniting the other part of the conductor and 
the section-rail at said breaks, in combina 
tion with vehicles, three signals carried by 
each vehicle distinguishable from one an 
other and respectively indicating danger, 
safety and an abnormal condition of the 
track or apparatus, means for normally plac 
ing one of said signals in operation to indi 
cate safety, and electrical connections be 
tween the signals, rails and duplex conductor. 

9. In an electric signaling device, a pair of 
rails, a duplex conductor coöperative and sub 
stantially coextensive with the rails, said con 
ductor and one of said rails being divided 
into sections separated from one another, 
the parts of the duplex conductor being insu 
lated from each other and connected together 
by resistance-coils, crossover-wires connect 
ing one part of the duplex conductor and the 
section-rail at each break, and connecting 
wires uniting the other part of the conductor 
and the section-rail at said breaks, a pair of 
switch-rails, one of said switch-rails being 
electrically connected with one of the track 
rails, means for connecting said switch-rail 
with the other track-rail when the switch is 
open, two electromagnets arranged opposite 
one another and respectively electrically con 
nected with the parts of the duplex conductor, 
a battery connected to said electromagnets 
and to one of the track-rails, an oscillatory 
armature lever disposed between the poles 
of said magnets, and a graduated index over 
which the free end of said armature is ar 
ranged to travel, for the purpose specified. 

10. In an electric signaling device, a pair of 
rails, a duplex conductor coöperative and sub 
stantially coextensive with the rails, said con 
ductor and one of said rails being divided 
into sections separated from one another, 
the parts of the duplex conductor being insu 
lated from each other, crossover-wires con 
necting one part of the duplex conductor and 
the section - rail at one break, connecting 
wires uniting the other part of the conductor 
and the section-rail at said breaks, two elec 
tromagnets arranged opposite one another, 
two corresponding terminals of said magnets 

tively indicating danger, safety and an ab-A being connected to a battery which is also 
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electrically connected to one of the track 
rails, the other terminals of said magnets be 
ing respectively connected to the parts of 
the duplex conductor, and an oscillating ar 

5 mature constituting an index-hand disposed 
between the poles of said electromagnets, for 
the purpose specified. 
In testimony whereof we have hereunto set 

our hands in presence of two subscribing wit 
SSS. 

CHARLES W. MILLS. 
WILLIAM W. PIDDINGTON. 

Witnesses: 
EMMET H. WILSON, 
G. C. DE GARMO. 

  


