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To all whon, ió inctly concert: 

NER, a citizen of the United States, residing 
at Broadbrook, in the county of Hartford and 

5 State of Connecticut, have invented a new 
and useful Wireless Electrical Railway Sig 
naling System, of which the following is a 
specification. / 
This invention relates to electrical railway 

Io signaling systems; and it has for one object 
to provide improved and practical means for 
adapting the wireless system of telegraphy 
to railway signaling for the purpose of sig 
naling between trains coming in the same or 
different directions on the same track or at 
crossovers, as well as to provide positive and 
reliable means for signaling to and from sta 
tions from different parts of the same train, 
such as from a caboose, engineer's cab of a 

2d 
fact, from any and all points where it is usual 
to provide signaling apparatus to transmit 
to the engineer a positive safety or a positive 
danger signal. 

25 bine with the necessary elements forming a 
part of the wireless system of telegraphy, such 
as employed by Marconi, improved means 
for automatically transmitting and receiving 
electrical impulses and to automatically and 
alternately throw the transmitting and re 
ceiving circuits of the train-apparatus sig 
naling mechanism in and out of action. 
Another object of the invention is to com 

bine with the transmitting and receiving 
mechanism of the train apparatus improved 
recording mechanism operating synchron 

35 

ously there with and also coöperating with 
suitable alarms, whereby an alarm will sound 
for transmitted signals and also for received 
signals, as well as for recording upon a suit 
able recording-tape the duration of the dif 
ferent signals, thereby providing a complete 
and accurate record of the action of the ap 
paratus. 
These and many other objects in view will 

readily appear as the nature of the inven 
tion is better understood; and the same con 
sists in the novel construction, combination, 

5o and arrangement of parts, as hereinafter more 
fully described, and pointed out in the claims. 
The present invention contemplates suit 

40 
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freight train from switches, culverts, and, in 

A further object of the invention is to com 

able means for practically operating the trans 
Be it known that I, LOUIS CHARLES WER mitting and receiving circuits of the wireless 

system of telegraphy in connection with the 
track and track-contacts of a railroad, and in carrying out these objects various expedients 
may be resorted to, while the preferred em 
bodiment of the adaptation of said system of 
wireless telegraphy to railway signaling is 
shown in the accompanying drawings, in 
which 

Figure 1 is a diagrammatic view showinglo 
comotives traveling in the opposite-direction 
and equipped with the apparatus contem 
plated by the present invention. Fig. 2 is a 
similar view showing the caboose of a freight 
train equipped with a transmitting instru 
ment and shown broken from the train. Fig. 
3 is a diagrammatic view of the complete 
train apparatus, including the track-contacts 
and the arrangement of the track-contact 
brushes. Fig. 4 is an enlarged diagrammatic 
view of the train apparatus, exclusive of the 
track-contacts and the track-contact brushes. 
Fig. 5 is a diagrammatic view showing the 
preferable arrangement of contacts at and 
near a station to provide for setting the ap 
paratus to transmit the proper signals, said 
view also illustrating a practical method of 
associating a transmitting instrument with a 
switch. Fig. 6 is an enlarged detail elevation 
of one of the tilting track-contacts. Fig. 7 is 
a cross-sectional view of the continuously-op 
erating signal-controller, the line-section be 
ing taken on the line 77 of Fig. 4. Fig. 8 is 
a detail elevation showing a modification of 
the signal-controller. Fig. 9 is a detail sec 
tional view on the line 99 of Fig. 8. 
y Like characters of reference designate cor 
responding parts in all the figures of the draw 
1ngs. - 
In the practical carrying out of the inven 

tion any of the ordinary transmitting and re 
ceiving instruments commonly employed in 
the wireless system of telegraphy may be util 
ized, and, in fact, the instruments employed 
in the Marconi system are well adapted for 
the purposes of the invention; so it is there 
fore not deemed necessary to enter into a spe 
cific description of the construction and ac 
tion of the main transmitting and receiving 
instruments. It is necessary, however, to 
provide for securing the objects sought for 
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those familiar with the art. 

tem of telegraphy. 

tem of telegraphy. 

by the invention to equip each train with a 
duplicate apparatus, which apparatus is pref 
erably carried by the locomotive and includes 
means not only for transmitting and receiv 
ing the signals, but also for sounding an alarm. 
to notify the engineer of the action of the ap 
paratus and to simultaneously record the elec 
trical impulses. Exclusive of the alarm-bells, 
which I preferably arrange in the cab of a lo 
comotive, the main working parts of the sig 
naling mechanism may be mounted in a cas 
ing or boxing 1, Supported in a convenient po 
sition upon the locomotive or any car form 
ing a part of the train or may be used on a 
trolley or any electric car; but it will of 
course be understood that the entire mechan 
ism or any part thereof may be arranged upon 
the train in such position or positions as may 
be found best adapted for securing a proper 
action of the apparatus. 
Each train apparatus includes a signal 

transmitting mechanism and a signal-receiv 
ing mechanism, which are separate and inde 
pendent of each other and are provided with 
separate aerial conductors A A', respectively, 
which aerial conductors are mounted on poles 
or other suitable supports carried in any con 
venient position for exposing the said aerial 
conductors in the atmosphere; but it will be 
understood that one aerial conductor may be 
used and that connected to both the trans 
mitting and receiving instruments of the ap 
paratus, as will be readily understood by 

There is no 
claim made in the present application upon 
any special arrangement of the aerial con 
ductors, and it is simply proposed to use said 
conductors in the same way and for the same 
purpose as the corresponding conductors 
forming a part of the ordinary wireless sys 

It will be understood 
by those familiar with the art that the aerial 
conductors, or 'terminals,’ as they are some 
times termed, are solely designed for use in 
connection with Hertzian waves or electrical 
Waves produced by electrostatic discharges 
and capable of transmission to a distance 
through the intervening media. 
The aerial conductor A of the transnitting 

mechanism is connected with one terminal of 
the secondary circuit a b, which circuit in 
cludes the usual balls 2 and the secondary 
winding of the Ruhmkorff coil 3, forming a 
part of the complete transmitting mechanism 
T, said reference-letter designating as an en 
tirety the transmitting instrument, which may 
be of the usual type employed by Marconi 
and others in carrying out the wireless sys 

The primary winding of 
the Ruhmkorff or induction coil 3 is included 
in the primary circuit c d, the said circuit 
having its local battery 4, and the wire c 
thereof being connected with the metallic core 
5 of the continuously-operating signal-con 
troller 6, and it will of course be understood 
that an ordinary interrupter is included in 
the primary circuit of the coil, though not 
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shown in the drawings. The said continu 
ously-operating signal-controller 6 may be 
conveniently in the form of a cylindrical 
drum provided with an insulated periphery 
7 and having a peripheral series of offset con 
tact projections 8, 9, 10, and 11, which are 
insulated from each other by the insulation 
7 on the periphery of the drum, but are in 
metallic contact with the core 5 of the drum 
for the purpose to be presently explained. At 
this point it may be explained that all the 
several contact projections 8, 9, 10, and 11 
are not only arranged in different circular 
planes, but in different longitudinal planes, 
so as to come into play at different times, and 
the contact projections 8 and 9 are designed 
for use in connection with the transmitting 
mechanism, but are of different lengths or 
widths, so as to provide for transmitting im 
pulses of different duration, according to the 
location of the train, it of course being un 
derstood that there is a succession or series 
of said contacts S and 9 to provide for carry 
ing out the system of signaling by dots and 
dashes or equivalent characters. The other 
contacts 10 and 11 are respectively employed 
for completing the return connections for 
both the transmitting and the receiving cir 
cuits, as will be hereinafter more fully ex 
plained. 
The circuit-controller 6, which, as stated, 

is preferably in the form of a drum, is mount 
ed in suitable bearings, whereby the same 
may be continuously rotated, and this rotation 
may be automatically accomplished through 
the medium of an electric motor 12, having a 
suitable gearing connection 13 with the shaft 
of the drum and included in a local operating 
circuit ef, which provides means for con 
stantly energizing the motor, and thereby 
causing a constant rotation of the signal-con 
trolling drum 6, whereby said drum will au 
tomatically throw the transmitting and re 
ceiving mechanisms alternately in and out of 
action. 
The contact projections 8 and 9 of the sig 

nal-controller 6, which projections operate as 
a part of the transmitting mechanism, are de 
signed to move in and out of contact, respec 
tively, with a pair of brushes 14 and 15, ar 
ranged at one side of the drum 6 in spaced 
relation and respectively disposed in the cir 
cular path of movement of the contact pro 
jections S and 9 of the said drum. The said 
contact-brushes 14 and 15, respectively, have 
wire connections g and h with the spaced con 
tact-plates 16 and 17. The contact-plates 10 
and 17 are arranged in fixed positions and are 
preferably in the form of spring-plates pro 
jected inwardly toward each other, but out 
of metallic contact, so as to be alternately en 
gaged by the contact-arm 18 of a single swing 
ing switch-lever 19, which is in metallic con 
nection with the wire d of the primary trans 
mitting-circuit c d and which switch-lever 
also forms a part of an automatic circuit 
changing switch for throwing either of the 
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contact-brushes. 14 and 15 into the primary 
transmitting-circuit. 
lever 19 is preferably in the form of a T-lever, 
whereby the contact-arm thereof is disposed 
centrally between its opposite ends in proper 
position for freely playing between and 
against the free ends of the contact-plates 16 
and 17. The automatic circuit - changing 
switch not only includes the contact-plates 
16 and 17 and the swinging switch-lever 19, 
but also a pair of switch-adjusting magnets 
20 and 21, which magnets are arranged at an 
angle to each other and adapted to respec 
tively coöperate with opposite ends of the le 
ver 19 to provide for oscillating the same upon 
its fulcrum and to bring either of the series 
of contact projections 8 and 9 of the signal 
controller into action, according to the char 
acter of the impulse which is to be transmit 
ted as a signal. In this connection it is obvi 
ous that the action of the signal-controller 
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does not provide for changing the character 
of the transmitted waves in a physical sense, 
but simply the signaling character of such 
impulses as may be produced by either the 
succession of contacts 8 or 9. 
served at this point that the switch-adjusting 
magnets 20 and 21 are in pairs, as well as all 
of the other electromagnets used in carrying 
out the system; but as it is common in the art 
to pair electromagnets it is not deemed nec 
essary to illustrate the same except in dia 
gram in the drawings. Therefore it will be 
understood that in referring to the different 
magnets singly such term will comprehend 
the usual pair. 
To provide for holding the switch-lever 19 

locked in either of its adjusted positions, 
each of the adjusting-magnets 20 has asso 
ciated there with a locking-armature 22, piv 
otally supported at one end, as at 23, at one 
side of the magnet and provided at or con 
tiguous to its free swinging end with a keeper 
24, coöperating with the lateral extension 25 
of the exposed core end of the adjacent mag 
net. Each locking-armature 22 is pivotally 
supported at one side of the adjacent switch 
adjusting magnet and is normally retracted 
away from said magnet by a retracting-spring 
26, and at its free swinging end the said lock 
ing-armature is provided with a spring catch 
hook 27, adapted to engage over one end of 
the swinging switch-lever 19 when such end 
of the switch-lever is retracted by the switch 
adjusting magnet with which the locking-ar 
mature is associated. 
The switch-adjusting magnets 20 and 21 of 

the automatic circuit- changing switch are 
normally energized. ... Said magnets are re 
spectively included in their normally closed 
local operating-circuits ij and k, l, which cir 
cuits also include an independent local bat 
tery 28 and a normally closed circuit-closer 
29. Each of said circuit-closers 29 consists 
of a fixed contact-plate 30 and a pivotal con 
tact-armature 3i, normally held in contact 
with the plate 30 by means of a retracting 

The swinging switch 

It may be ob 

3. 
spring 32. The pivotal contact-armatures 31 
of the separate circuit-closers 29 respectively 
form a part of the track-relays 33 and 34, the 
relay 33 consisting of the magnet 35 and the 
armature 31, included in the operating-cir 
cuit ii, and the relay 35 comprising the mag 
net 36 and the armature 31, included in the 
operating-circuit cl. 
There are associated with the track-relays 

35 and 36 two sets of track-contact brushes 
37 38 and 37 38, which operate in pairs. 
Only one pair of the track-contact brushes 
operate when the train is moving in one di 
rection, while the other pair of such brushes 
operate while the train is moving in the op 

75 

posite direction, so the description of the ap 
paratus in connection with one pair of the 
contact-brushes will suffice for the other, it 
only being noted that the two pairs of brushes 
37.38 and 37 38 are arranged in reverse or 
der, so that both pairs will operate in the 
same manner, though brought into play by 
the train moving in opposite directions. The 
track-contact brushes 37 37 have a common 
bridge-wire connection with the circuit-wire 
m of the local track-relay circuit m in, which 
includes the magnet 35 of the relay 33 and 
the local battery 39. The wire in of the local 
track-relay circuit m n is connected with the 
common return-wire O, which connects with 
the axle 40 of the locomotive or car truck, the 
wheels 41 of which axle travel on the track 
rails 42. 
comprises the wires p q, and said circuit in 
cludes the magnet 36 of the relay 34. The 
wire p of the local track-relay and circuit p 
q has a common bridge - wire connection r 
respectively with the track-contact brushes 
38 3S, while the other wire q connects with 
the common return-wire O. At this point it 
will be observed that the bridge-wire connec 
tions of both pairs of contacts provide means 
whereby the track-relays 33 and 34 will be 
actuated by the train when moving in either 
direction. 
A practical Way of carrying out the system 

of signaling in connection with the herein 
described apparatus is to associate with track 
contact brushes track-contacts 43 and 44, ar 
ranged, respectively, at the approach to a 
station S. and in a proximal location beyond 
the station, the said contacts 43 and 44 be 
ing arranged at the inner side of the track 
rails and respectively connected there with by 
the wire connections Sandt. The said track 

The other local track-relay circuit Od 
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contacts43 and 44 are also respectively spaced 
at different distances from the adjacent rails, 
whereby the same will be respectively en 
gaged by the brushes 3738 or by the brushes 
37. 38', according to the direction in which 
the train is moving. While the track-con 
tacts 43 and 44 may be of any suitable con 
struction, the same are preferably in the form 
of bell-cranks 45, pivotally mounted at their 
angles, as at 46, in suitable bearing-brackets 
47, secured upon the ties. Each of the piv 
otal bell-crank contacts is provided with an 
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upstanding contact-arm 48 of a sectional con 
struction, with insulation 49 interposed be 
tween the Sections thereof. 
contact is normally sustained in a proper up 
right position by the adjusting-spring 50, con 
nected with the lower arm thereof and also 
to a fixed point of adjustment. 
proper track-contact brush engages with one 
of the bell-crank track-contacts, the brush 
will strike that side of the contact which has 
the wire connection with the adjacent rail; 
but when the train is moving in the opposite 
direction the same contact-brush would strike 
the other side or section of the contact, and 
by reason of this side or section of the con 
tact being insulated from the main section 
having the wire connection the brush would 
freely trip backwardly over the contact with 

recorder for received signals, consists of a mag out interfering with the circuit. 
The wire b of the secondary circuit a b of 

the transmitting mechanism is connected with 
a contact-brush 51, which is arranged above 
the signal-controlling drum 6, within the cir 
cular path of movement of the contact pro 
jection 10 thereof, to provide for completing 
the secondary transmitting-circuit through 
the common return-wire at for both the trans 
mitting and receiving circuits. This com 
mon return-wire u is in one form of the in 
vention shown in connection with the metal 
lic core 5 of the drum 6 and also with the 

The axle 4 of the locomotive or car truck. 
circuit-wire v of the receiving mechanism or 
circuit also is connected with a contact-brush 
52, which coöperates with the other return 
contact projection ll of the drum 6, whereby 
the receiving - circuit may be completed 
through the common return-wire it. At this 
point, it will be observed that this common re 
turn-wire provides means for completing the 
transmitting and receiving circuits through 
the track-rail, which is the equivalent of the 
earth connection used by Marconi and oth 
ers in their systems of wireless telegraphy. 

In carrying out the present invention there 
is associated with both the transmitting and 
receiving mechanisms, or at least with the 
operating-circuits of these mechanisms, a pair 
of recording instruments, (designated, re 
spectively, by the numbers 54 and 55,) the 
instrument 54 being properly termed the 
“transmitted-signal’ recorder, and the in 
strument 55 the “received-signal’ recorder. 
Both instruments 54 and 55 are preferably in 
the form of relays, and the instrument 54 
consists of the magnet 56 and the bell-crank 
armature 57, playing opposite the exposed 
end of the magnet, one end of which bell-crank 
arnature is provided with a marking-point 
5S, working at one side of and against a suit 
able record-tape 59, working over the tape 
feeding roll 60, which may be conveniently 
mounted upon the shaft of the signal-con 
trolling drum 6, so that the tape will have 
unused portions thereof continuously exposed 
to the action of the markers coöperating there 
with. The bell-crank armature 57 of the in 

Each bell-crank 

When the 
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strument 54 is normally drawn in the direct 
tion toward the tape 59 by the retracting 
spring 61, and one arm of said bell-crank 
forms a part of a circuit-closer 62 for the lo 
cal alarm-circuit u w', which includes there 
in a battery 63 and an alarm-bell 64, which 
is preferably arranged in the engineer's cab 
and is designed as the alarm for transmitted 
signals. One of the wires of the local alarm 
circuit U U' is metallically connected with 
the bell-crank armature 57, and the other of 
said wires is connected with the fixed con 
tact 62, coöperating with the bell-crank ar 
mature 57 and forming a part of the circuit. 
closer 62. The other recording instrument 
55 is similar in construction and action to 
the instrument 54. The said recording in 
strument 55, which acts in the capacity of a 

net 65 and a bell-crank armature 66, playing 
over the exposed core end of the magnet. 
The said bell-crank armature 66 of the instru 
ment 55 is provided at one terminal thereof 
with a marking-point 67, which also works 
against the record-tape, but in a different po 
sition from the marking-point 58 of the other 
instrument, 54, and the said bell-crank arma 
ture 66 is normally drawn toward the record 
tape by the retracting-spring 67. One arm 
of the bell-crank 66 also constitutes part of 
a circuit-closer 68, consisting of an arm of 
the bell-crank 66 and a fixed contact 68, the 
said separate elements of the closer 68 hav 
ing respectively connected there with the sep 
arate wires of the local alarm-circuit ac ac', 
which circuit includes therein a battery 69 
and an alarm-bell 70, preferably arranged 
with the bell 64 in the engineer's cab, but of 
a different tone from said bell, so as to act in 
the capacity of an alarm for received signals. 
The magnet 56 of the recording instrument 

or relay 54 is included in the normally closed 
operating-circuit y if', which includes a bat 
tery 71 and a normally closed circuit-closer 
72, consisting of a fixed contact 73 and the 
contact-armature 74, normally held against 
the fixed contact 73 by a retracting-spring 
75. The said contact-armature is adapted to 
be drawn in one direction away from the fixed 
contact 73byan operating-magnet 76, included 
in the secondary circuit a b of the transmit 
ting mechanism. 
The magnet 65 of the recording instrument 

or relay 55 is included in a normally closed 
operating-circuit 2 2', which includes a bat 
tery 77, and a normally closed circuit-closer 
78, consisting of a fixed contact 79 and a con 
tact-armature 80, normally held in contact 
with the fixed contact 79 by a retracting-spring 
81. The said contact-armature 80 is adapted 
to be moved in a direction away from the con 
tact 79 under the influence of the operating 
magnet 81, which is included in the receiv 
ing-circuit. 
While the operating - magnet 81 may be 

properly referred to as being included in the 
receiving-circuit, still it will be understood 
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as necessary that a battery or Some equiva 
lent electrical source of energy independent 
of the Hertz wave must be included in the 
circuit of the said magnet for the purpose of 
energizing the same. The usual receiving 
mechanism, such as employed in the Mar 
coni system, may be arranged in the circuit 
at but for illustrative purposes there is 
shown diagrammatically the necessary ele 
ments which coöperate with the wires u v and 
the magnet 81. Referring more particularly 
to the drawings, it will be seen that the mag 
net 81 is included in a separate battery-cir 
cuit, (designated by the letter B,) which bat 
tery-circuit has also included therein a bat 
tery 81, the usual condenser 81, the usual 
sensitive imperfect contact or “coherer’81, 
and one coil of an induction coil or trans 
former 81, the other coil of which induction 
coil or transformer has connected there with 
the wire v, which conducts the Hertz wave. 
The action of these several instrumentalities 
is precisely the same as in the Marconi system 
of telegraphy; but in the present invention 
the battery-circuit IB is controlled by the co 
herer 81, influenced by the Hertz wave. 
In Fig. 5 of the drawings the track-contacts 

43 and 44 have been illustrated in full lines 
for the train traveling in one direction, as 
suming this direction to be north and indi 
cated by the arrow. In the same figure the 
contacts 43 and 44 for a train traveling in 
the opposite direction are indicated as shown 
in dotted lines, it being assumed that the full 
line contacts 43 and 44 are adapted to be re 
spectively engaged by the track - contact 
brushes 3738 and the clotted-line contacts 43 
and 44 to be respectively engaged by the 
track-contact brushes 37 3S when the train 
is moving in the opposite direction. The ac 
tion would be the same in both cases, so it is 
only deemed necessary to describe the opera 
tion in connection with the contact-brushes 
37 38 and the track. contacts shown in full 
lines in Fig. 5. Assuming the train to be 
traveling north, as indicated by the arrow in 
Fig. 5, upon approaching or reaching the sta 
tion the track-contact brush 37 will come into 
operative engagement with the track-contact 
43, thereby completing the circuit over the 
wire n, the magnet 35 of the track-relay 33, 
the wire n, the wire o, the axle 40, track-rail 
42, wires, and contact 43. 
of this circuit energizes the magnet 35 and 

The completion 

opens the circuit-closer 29, included in the 
local operating-circuit if for the switch-ad 
justing magnet 20, thereby de?nergizing this 
magnet, which permits the adjacent locking 
armature 22 to be thrown out of engagement 
with the contiguous end of the switch-lever 
19, which lever will thereupon be drawn by 
the attraction of the adjusting-magnet 21 into 
locking engagement with the locking-arma 
ture 22 of such magnet. Being thus re 
versed the contact-arm of the switch-lever 
19 will engage with the contact-plate 17, and 
thereby provide for completing the primary 

circuit of the transmitting mechanism over 
the wire c, the metallic core 5 of the signal 
controlling drum 6, the contact projections 9 
of this drum, the contact-brush 15, the wire 
h, the contact-plate 17, the switch-lever 19, 
and the wire d. With the parts thus ar 

tive, and when coming into contact with the 
brush 15, associated there with, will trans 
mit to the aerial conductor A electrical im 
ulses of any predetermined interval to pro 

vide for notifying engineers of trains beyond 
and approaching the station of the presence 
of the train at such point. When the train 
leaves the station, the track-contact brush 
38 comes into operative engagement with the 
track-contact 44, thereby completing the re 
lay-circuit over the wire p, the magnet 36 of 
the relay 34, wire q, return-wire o, axle 40, 

34, with a consequent opening of the circuit 
closer 29, associated with the local operating 
circuit le l of the adjusting-magnet 21. This 
magnet 21 becomes deemergized and permits 

into play and provides for the reversing of 
the switch-lever 19 in the same manner as 
already explained. When the switch-lever 
19 is reversed under the attractive influence 
of its reversing-magnet 20, the contact-arm 
18 thereof comes into engagement with the 
contact-plate 16, which changes the primary 
circuit, the transmitting mechanism from the 
contact projections 9 to the contact projec 
tions 8, which latter projections are of a dif 
ferent size from the projections 9, and there 
fore provide for transmitting different elec 
trical impulses from the aerial conductor A, 
which impulses are arranged into a proper 
code of signals, so that they will be under 
stood to notify engineers of approaching or 
following trains that a train has left the sta 
tion. 

ranged the contact projections 9 will be ac 

p 
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rail, wire t, and track-contact 44. This causes 
the energization of the magnet 36 of the relay. 

90 

of the other adjusting-magnet 20 to come 

95 

IOC 

IO 

By reason of the fact that the signal-con 
troller 6 is constantly rotating, the brush 52, 
included in the signal-receiving circuit, will 
at short intervals be engaged by the contact 
projection 11, thereby setting the apparatus 
for automatically receiving messages from 
other points or trains; but it will be under 
stood that the several contact projections of 
the signal-controlling drum 6 are arranged in 
such relation that when the projections for 
the transmitting-circuit are in play that for 
the receiving-circuit is out of action, so as to 

15 

insure a proper operation of the apparatus 
and insure the automatic transmission and 
receiving of electrical impulses without in 
terference. Whenever impulses are trans 
mitted by the transmitting mechanism, the 
closing of the secondary circuit a b causes an 
energization of the operating - magnet 76, 
which serves to open the circuit-closer 72 and 
deenergize the magnet 56 of the recording in 
strument 54. This action permits the bell 
crank armature 57 to move against the rec 
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ord-tape 59 to make he proper record and at 
the same time close the circuit - closer 63, 
whereby the alarm 64 for transmitted signals 
will be sounded. The same action takes place 
whenever the circuit for the receiving mech 
anism is closed-that is, the magnet 81 opens 
the circuit - closer 78, thereby de?nergizing 
the magnet 65 of the instrument 55 and per 
mitting the armature 56 to make a record 
upon the tape 59 and at the same time close 
the circuit 68 for the alarm 70 for received 
signals. 

In carrying out the invention there may be 
associated with the com plete train apparatus, 

may be associated with an ordinary switch, 

aerial conductor S4, mounted on a pole or. 
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preferably carried by the locomotive of each 
train, transmitting instruments located at 
different points of danger to provide for com 
municating with the engineer of the train. 
For instance, as shown in Fig. 5 of the draw 
ings, an ordinary transmitting instrument 82 

83, said transmitting instrument including an 

otherwise suitably elevated above the ground, 
and which instrument S2 may be mounted in 
a box or other closure. The circuit of the 
instrument S2 is normally incomplete, and 
the return-wire 85 of the instrument may be 
conveniently connected by a contact-arm 86, 
movable with the switch-bar 87 and adapted 
to coöperate with a fixed contact-plate SS, ar 
ranged at one side of the track and having a 
wire connection S9 with one of the track 
rails. It will therefore be seen that when the 
Switch is opened for use the contact-arm 86 
will be carried against the fixed plate 88, 
thereby completing the circuit of the trans 
mitting instrument 82, whereby the switch 
man may notify of approaching trains, it of 
course being understood that the signals 
transmitted from the instrument S2 will be 

45 
be of any of the usual forms, will not only be 
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received by the receiving mechanism of each 
train apparatus which is operated in connec 
tion with a complete system. 
The transmitting instrument, 82, which may 

arranged for use in connection with the switch 
83, but at culverts to indicate washouts, at 
highway-crossings, at crossovers, and even in 
connection with semaphore-signals, any suit 
able means being provided for competing or 
closing the transmitter-circuit when it is nec 
essary to transmit a danger or other message 
to approaching trains. 
Another way of utilizing the transmitting 

instrument 82 is by arranging such an instru 
ment in the caboose of a freight-train, so that 
in the event of a caboose breaking away, as 
indicated in Fig. 2 of the drawings, the en 
gineer of the same train can be promptly no 
tified of the fact. In this use of the trans 
niitting instrument 82 the circuit of said in 
strument is also normally incomplete, and the 
return connection S5 thereof has included 
therein a normally open circuit-closer 100. 
This circuit-closer consists of the fixed con 
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tact-plate 101 and the pivotal lever 102, hav 
ing a handle 103, normally held away from 
and out of contact with the fixed plate 101 by 
a retracting-spring 104. The said plate 101 
and the lever 102 are respectively connected 
with separate portions of the return-wire 85, 
which return-wire is adapted to be included 
in the circuit with the track-rails. By mov 
ing the lever 102 in contact with the plate 101 
the circuit of the transmitting instrument of 

75 

the caboose will be completed, so that mes 
sages can be transmitted therefrom. 
As already explained, the apparatus here 

inafter described may be modified without de 
parting from the essential feature of the in 
vention, and various forms of continuously 
operating signal-controllers for automaticaliy 
cutting the transmitting and receiving cir 
cuits in and out of action may be resorted to. 
One modification of the signal-controller is 
shown in Figs. S and 9 of the dawings, which 
modification shows that the contact projec 
tions on the drum G may act in the capacity 
of tappets coöperating with pivotal contact 
levers 51 and 52, which are adapted to move 
in and out of contact with fixed contact-plates 
90, having bridge-wire connections with the 
common return-wire it respectively for the 
transmitting and receiving circuits. The 
same idea could be embodied in connection 
with the contacts 8 and 9; but Figs. 8 and 9 
of the drawings simply suggest one of many 
modifications that might lie resorted to for 
the same purpose and which lie within the 
skill of the electrical engineer. 
From the foregoing it is thought that the 

essential features of the invention, which pro 
vide for adapting the wireless system of teleg 
raphy to railway signaling, will be readily 
understood without further description, and 
it will be understood that various changes in 
the size, shape, proportion, and minor details 
of construction may be resorted to without 
departing from the spirit or sacrificing any 
of the advantages of the invention. 

Having thus described the invention, what 
is claimed as new, and desired to be secured 
by Letters Patent, is- - 

1. In an electrical railway wireless signal 
ing system, a train apparatus provided with a 
signaling mechanism arranged to be included 
in a wireless circuit, and having an aerial 
conductor or terminal for Hertzian waves, 
said signaling mechanism also having a cir 
cuit including a track rail or rails, substan 
tially as described. 

2. In an electrical railway wireless signal 
ing system, a signaling mechanism arranged 
to be included in the wireless circuit, said 
mechanism having an aerial conductor or ter 
minal for Hertzian waves, and a circuit in 
cluding a track rail or rails, and a separate 
track-circuit-closing device associated with 
said mechanism, substantially as set forth. 

3. In an electrical wireless signaling sys 
tem, a train apparatus provided with signal 
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transmitting and receiving mechanisms ar 
ranged to be included in a wireless circuit, 
each having an aerial conductor for Hertzian 
waves included in the circuits thereof, and 
means for automatically cutting the trans 
mitting and receiving mechanisms in and out 
of action. 

4. In an electrical railway wireless signal 
ing system, a train apparatus provided with 
signal transmitting and receiving mechan 
isms arranged to be included in a wireless 
circuit each having an aerial conductor for 
Hertzian waves, and means for automatically 
cutting the transmitting and receiving mech 
anisims alternately in and out of action. 

5. In an electrical railway wireless signal 
ing system, a train apparatus provided with 
signal transmitting and receiving mechan 
isms arranged to be included in a wireless 
circuit each having an aerial conductor for 
Hertzian waves, and means for continuously 
opening and closing the transmitting and re 
ceiving circuits alternately, substantially as 
described. 

6. In an electrical railway wireless signal 
ing system, a train apparatus provided with 
transmitting and receiving mechanisms ar 
ranged to be included in a wireless circuit. 
each having an aerial conductor for Hertzian 
waves, and a continuously-operating signal 
controller having means for alternately cut 
ting the transmitting and receiving mechan 
isms in and out of action. 

7. In an electrical railway signaling sys 
tem, a train apparatus provided with trans 
mitting and receiving mechanisms each hav 
ing an aerial conductor, and a continuously 
operating signal-controller having means for 
alternately cutting the transmitting and re 
ceiving instruments in and out of action, and 
also for changing the character of transmit 
ted impulses. - 

8. In an electrical railway signaling sys 
tem, a train apparatus provided with trans 
mitting and receiving mechanisms each hav 
ing an aerial conductor, a continuously-oper 
ating signal-controller having means for alter 
nately cutting the separate mechanisms in 
and out of action, and a circuit-changing de 
vice associated with the controller for auto 
matically changing the character of the trans 
mitted impulses. 

9. In an electrical railway wireless signal 
ing system, the signal-transmitting mechan 
ism arranged to be included in a wireless cir 
cuit and having an aerial conductor for 
Hertzian waves, and means for automatically 
changing the signaling character of the elec 
trical impulse transmitted by said mechan 
ism, substantially as described. 

10. In an electrical railway signaling sys 
tem, a train apparatus provided with signal 
transmitting and receiving mechanisms each 
having an aerial conductor, a continuously 
operating signal-controller having means for 
alternately cutting the transmitting and re 
ceiving mechanisms in and out of action, and 
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an automatically-adjusting circuit-changing 
switch coöperating with the signal-controller 
to change the character of the transmitted 
impulses. . 

11. In an electrical railway signaling Sys 
tem, a train apparatus provided with signal 
transmitting and receiving mechanisms each 
having an aerial conductor, a continuously 
operating signal-controller having means for 
automatically and alternately opening and 
closing the transmitting and receiving cir 
cuits, and an automatically-adjusted switch 
included in the primary circuit of the trans 
mitting mechanism and coöperating with the 
signal-controller to change the character of 
the transmitted impulses. 

12. In an electrical railway signaling sys 
tem, a train apparatus provided with signal 
ing transmitting and receiving mechanisms. 
which have an aerial conductor, a continu ously-operating signal-controller interposed 
in the primary and secondary circuits of the 
transmitting mechanisms, and also in the cir 
cuit of the receiving mechanism, an automat 
ically-adjusted switch coöperating with the 
signal-controller to change the character of 
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the transmitted impulses, and the switch-ad 
justing mechanism, including track-contacts 
and brushes coöperating there with. 

13. In an electrical railway signaling sys 
tem, a train apparatus provided with signal 
ing transmitting and receiving mechanisms, 
each having an aerial conductor, a continu 
ously-operating signal-controller included in 
the primary and secondary circuits of the 
transmitting mechanism and also in the cir 
cuit of the receiving mechanism, a circuit 
changing switch included in the primary cir 
cuit of the transmitting mechanism and co 
operating with the signal-controller, a switch 
adjusting mechanism including magnets for 
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the movable switch member, track-relays as 
sociated with said magnets, track - contact 
brushes in the circuit of said relays, and track 
contacts having circuit-wire connections with 
the track-rails. 

14. In an electrical railway signaling sys 
tem, a train apparatus provided with the 
transmitting and receiving mechanisms each 
having an aerial conductor, a continuously 
operating signal-controlling drum provided 
with a plurality of contact projections, con 
tact-brushes included in the secondary cir 
cuit of the transmitting mechanism and in 
the circuit of the receiving mechanism to re 
spectively engage with different contact pro 
jections of the drum, a common return-Wire 
adapted to be included in the circuit with 
either of said brushes and also with the track 
rail, a pair of contact-brushes adapted to be 
respectively engaged by the other contact 
projections of the drum to provide for trans 
mitting different impulses, and an automat 
ically-adjusted circuit - changing switch in 
cluding a pair of spaced plates respectively 
connected with the contact-brushes for trans 
mitting signals, and a switch-lever playing 
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between and against the plates and included 
in the primary circuit of the transmitting 
mechanism. 

15. In an electrical railway signaling sys-- 
tem, a track apparatus provided with signal 
transmitting and receiving mechanisms each 
having an aerial conductor, a continuously 
Operating signal-controller having means for 
alternately cutting the transmitting and re 
ceiving mechanisms in and out of action, a cir 
cuit-changing switch included in the primary 
circuit of the transmitting mechanism, and es 
Sentially comprising a pair of spaced contact 
plates and a swinging switch-lever adapted to 
play between and against said plates, separate 
switch-adjusting magnets arranged to oscil 
late the lever in opposite directions, spring 
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retracted locking-armatures controlled by 
Said adjusting-magnets and having locking 
members adapted to engage with the ends of 
the switch-lever, a normally closed local oper 
ating-circuit for each of the said adjusting 
mechanisms, said operating-circuits includ 
ing normally closed circuit-closers, track-re 
lays including the movable members of said 
circuit - closers, the track - contact brushes 
wired with said relays and the track-contacts 
having wire.connections with the relays, sub 

alarm-circuit including a normally open cir stantially as described. 
16. In an electrical railway signaling sys 

tem, the combination with the signaling mech 
anism and the track-contact brushes, of the 
track-contacts each consisting of a bell-crank 
lever provided with an upstanding sectional 
coatact-arm having insulation between the 
sections thereof, and an adjusting-spring hav 
ing a connection with one arm of said lever, 
Substantially as described. 

17. In an electrical railway signaling sys 
tem, a track apparatus provided with signal 
transmitting and receiving mechanisms each 
having an aerial conductor, means for automat 
ically cutting the transmitting and receiving 
mechanisms in and out of action, a suitably 
operated record-tape, a pair of recording in 
struments each having an armature provided 
with a marking-point adapted to operate 
against the record-tape, a normally closed 
operating - circuit including the magnet of 
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each relay, and also including a normally 
closed circuit-closer, and operating-magnets 
included in the secondary circuit of the trans 
mitting mechanism and also in the circuit of 
the receiving mechanism, said operating-mag 
nets respectively coöperating with the mov 
able members of said normally closed circuit 
closers. 

18. In an electrical railway signaling sys 
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tem, a track apparatus provided with signal 
ing transmitting and receiving mechanisms 
each having an aerial conductor, means for 
automatically cutting the transmitting and 
receiving mechanisms in and out of action, a 
suitably-operated record-tape, a pair of re 
cording instruments each having an arma 
ture provided with a marking-point adapted 
to operate against the record-tape, a normally 
closed operating-circuit, including the mag 
net of each relay, and also including a nor 
mally closed circuit-closer, operating-magnets 
included in the secondary circuit of the trans 
mitting mechanism and also in the circuit of 
the receiving mechanism, said operating-mag 
nets respectively coöperating with the mov 
able members of said normally closed circuit 
closers, and local alarm-circuits respectively 
for transmitted and received signals, each 

cuit-closer, the movable member of which is 
formed by the armature of one of the relays. 

19. In an electrical railway signaling sys 
tem, a train apparatus provided with signal 
transmitting and receiving mechanisms each 
having an aerial conductor, separate record 
ing instruments for transmitted and received 
Signals, separate alarms for transmitted and 
received signals, and means for automatically 
actuating the separate recording instruments 
and alarms respectively for the circuits of the 
transmitting and receiving mechanisms. 
In testimony that I claim the foregoing as 

my own I have hereto affixed my signature in 
the presence of two witnesses. 

LOUIS CHARLES WERNER. 
Witnesses: 

SYLVESTER BARBOUR, 
E. M. FRANCIS. 
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