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To all whom it may concern. 
Be it known that I, CHARLESSELDEN, a citi 

Zen of the United States, residing at Balti 
more, in the State of Maryland, have invented 
Certain new and useful Improvements in Sys 
tems of Electrical Signaling for Railways, of 
which the following is a specification. 

In electrical signals heretofore in general 
use, especially those patented jointly by my 
self and Henry V. Riley, May 29, 1894, num 
bered 520,661 and 520,710, the signal or local 
circuit is not actually completed to continu 
Ously operate the signal, until after the train 
or car entering a section of single track rail 
Way to be protected, and where two circuit 
closing track instruments are employed at 
either end of said section, has entirely cleared 
the first track circuit closing instrument. 
Such an arrangement meets the requirements 
on many railroads, but is not desirable for 
others, and to meet various conditions is the 
object of the present invention. 
With this object in view I have devised an 

arrangement wherein the signal or local cir 
cuit is closed and the signal operated imme 
diately upon the passage of the first pair of 
wheels of the locomotive or a train over the 
proper track circuit closing instrument. 
The invention consists in constructing an in 

terlocking device for closing a circuit through 
an alarm or signaling device in such a man 
ner that one electro magnet must be vitalized 
to complete the circuit necessary to operate 
the signal or alarm, also in further construct 
ing another device which may or may not be 
interlocking for controlling the circuit of the 
first interlocking device, and said first device 
likewise controlling the circuit of the second. 

Referring to the drawings, Figure 1 is a 
diagrammatic view of the main and local cir 
cuit contacts and instrument for operating 
the same. Fig. 2 is a similar view showing 
grounded circuits with the outer circuit dis 
pensed with, and showing an escapement con 
trolled armature. Fig. 3 is a view of one of 
the electro magnets whose armature is con 
trolled by an escapement device, and Fig. 4 is 
a detail of the escapement mechanism taken 
on line ac-ac, Fig. 3. 

I will now proceed to describe my invention 
in detail, referring particularly to Fig. 1. 
Upon a suitable base are placed four elec 
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tromagnets, the pole-pieces of the two marked 
2 and 4 and also 3 and 5 being arranged at 
right angles to each other. The armature 17 
of magnet 2, and 14 of magnet 4, being like 
wise at right angles are adapted to lock when 
magnet 2 is energized and unlocked when 
magnet 4 is energized. The same position 
and arrangement are provided with magnet 3 
and armature 16 and magnet 5 and armature 
15. When magnet 3 is energized armature 
16 is attracted and engaged at points 12-13 
with armature 15, said points being disen 
gaged when magnet 5 is energized. 
S represents a signal contained in the local 

of signal circuit and k worked by battery 
E' although as clearly evident the main bat: 
tery E. could be used for this purpose by the 
employment of a loop from either wire or k. 

I will now describe the function of the dif 
ferent electro magnets during the passage of 
a train or car over a section of roadway pro 
tected by my system. 
A train entering in the direction indicated 

by the arrow F first makes contact at track 
circuit closing device A. This establishes a 
circuit and the current is then through wire 
a, wire a, magnet 5, wire f wire e', battery E. 
and wire e. This has no effect upon the in 
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strument other than to attract armature 15 
and insure that all parts are at normal pre 
vious to the arrival of train or car at circuit 
closing device B. It is well to here remark 
that the distance between circuit closers A 
and B is considerable, so as to cover the length 
of an unusually long train. Therefore device 
A is clear and electrical contact therein broken 
before the forward part of the car or locomo 
tive reaches device B. Immediately upon the 
passage of the first wheel of the car or loco 
motive over device B circuit is then complete 
through wire b, magnet 2, wire h, armature 
16, wire e, battery E, wire e, back to device 
B. This causes armature 17 to be attracted by 
magnet 2 and projection 10 on the end thereof 
engages lug 11 of armature 14 said armature 
being held in engagement there with by re 
tractile spring 20. This engagement of the 
armatures 14 and 17 completes the local or sig 
nal circuit from one pole of battery E, wire 
k, armature 14, armature 17, wire i, signal S 
to the other pole of battery. Almost immedi 
ately after the passage of the forward part of 
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back to device C. 

train over device B, device C is reached and 
contact therein made, but no circuit is estab 
lished as will be now explained. Assuming 
for the sake of clearness that all contacts were 
complete for this circuit the current would 
then flow through wire c, magnet 3, wire g, 
armature 17, wires e-e' to battery, but by 
reason of magnet 2 having been first energized 
from device B and armature 17 being held 
in locked engagement with armature 14 the 
contacts 6-7 are separated, thereby render 
ing circuit from device C incomplete and mag 
net 3 is not energized. These two devices B 
and C may be placed at any distance from a 
road crossing that it may be desirable to give 
warning of the approach of a train. As the 
train proceeds circuit closer D is reached. 
This device is usually placed in the immedi 
ate vicinity of the signal, if it be a road cross 
ing bell, then at said road crossing. A cir 
cuit is established when the contact D is made. 
The current is through wired, magnet 4, wire 
fe' to battery E and by wire e back to device 
D. As the train proceeds track device C' is 
reached and immediately upon the passage 
of the first wheel of said train thereover, a 
circuit is established, the current then flow 
ing through wirec, magnet 3, wire g, armature 
17, contact 6-7, wire e, wire e', battery E and 

This operation energizes 
magnet 3 and breaks circuit at 8-9 by reason 
of the attraction of armature 16 and the lock 
ing thereof with armature lis. Therefore, 
when the train reaches device B, the circuit by 
wireb, wireh, wire e' to battery is broken at con 
tacts 8-9 and magnet 2 cannot be energized. 
Hence the signal is not operated. When 
the train finally passes out of the protected 
section and over the device A' the circuit 
which is completed by wires a', a, e' to battery 
E energizes magnet 5. This operation attracts 
armature i5, separating the contact at 12-13 
and releasing armature 16 and by action of 
retractile spring 22 contacts 8 and 9 are re 
stored and all parts are then normal. 
As will readily be understood a train or car 

passing over the protected section in the op 
posite direction indicated by arrow F the op 
eration as above described is repeated. 

In Fig. 2 I show a similar arrangement but 
dispense with the circuit closing devices A 
and A and circuit shown in Fig. 1. In this 
view, Fig. 2, I also dispense with the return 
wire or metallic circuit and use the earth as 
the return, although it is clearly understood 
the metallic circuit from battery E to each 
track device could be used. By dispensing 
with devices A, A' I also dispense with mag 
net 5 (Fig. 1) and its armature and circuits. 
Should a train be passing over the protected 
section in direction indicated by arrow F it 
will readily be seen that the instant device B 
is reached circuit is completed through wire 
b, wire h, armature 16, wire e° to battery. This 
would energize magnet 2 and by arnatures 
14 and 17 becoming locked complete the lo 
cal or signal circuit, but when device C was 
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reached, the circuit c, g, et and e would be 
broken at contacts 6-7. When device D was 
reached and magnet 4 energized armatures 
14 and 17 would separate and restore contacts 
6-7 for completing circuit when the next de 
vice is reached. Now if a train be moving in 
the opposite direction indicated by arrow F. 
after having passed device D, as above de 
scribed, device C would be reached and by 
the complete circuit which has now been re 
stored at points 6-7, by action of retractile 
spring 23 and armature 17 magnet 3 would be 
energized and armature 16 attracted thereby 
separating points 8-9, so that when device 
B is reached the circuit would be broken at 
contacts 8-9, magnet 2 could not be ener 
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gized and the local or signal circuit would re- . 
main incomplete. As hereinbefore mentioned 
these devices (B and C) are placed so that a 
car or train passing thereover would keep the 
current through both circuits constantly agi 
tated and consequently magnet 2 would not 
become sufficiently energized to attract arma 
ture 17 and lock the same into engagement 
with armature 14 and after the train shall have 
entirely cleared device C on account of its 
proximity to device B, this latter device will 
have been cleared before the armature 16 has 
traveled back from magnet 3 to close contacts 
8-9. 
tacts 8-9 in the event of a slow moving train 
between devices C and B and to allow the 
train sufficient time to clear device B before 
circuit b is completed to battery, I have de 
vised a means of retarding the backward 
movement of said armature 16 and regulating 
the speed of movement of said armature in 
its backward course, therefore not only allow 
ing sufficient time for a slow moving train to 
clear device B but enabling said devices B 
and C to be placed some distance apart when 
ever separation should be desirable. Said 
means consists of an escapement shown in de 
tail in Figs. 3 and 4. Upon the base of the 
instrument is a standard 25. Secured to the 
upper end of this standard is a disk 26 toothed 
circumferentially at 27. Forming an escape 
ment wheel rigidly secured to the shaft of 
disk 26 is a circumferentially grooved pulley 
28 pivoted at 29 below the pulley and to the 
standard is a pallet 30 forming anchors to 
engage the teeth of the escapement wheel 
projecting downwardly from said pallet and 
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To insure the separation of these con 
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integral there with is a tongue or arm 31 
and embracing this arm and also the stand 
ard 25 is a rectangular frame 33 adapted to 
slide thereupon and regulate the stroke of the 
pallet and consequently the speed of the es 
capement. A set screw 32 is provided adjust 
ing the play of arm 31. A cord or chain 34 
is secured at one end to the armature 16 and 
passed several times around the pulley 28 and 
secured at its lower end is a weight 35. Thus it 
will readily be understood that when the ar 
mature 16 is raised from magnet 3 by action 
of spring 22 its movement will be retarded 
and regulated by the speed of the escapement. 
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I do not wish to confine myself to this par 
ticular form of escapement. Any preferred 
form such as a worm and fan wheel may be 
used. 
The advantage of such a system as this 

described in connection with Fig. 2 will be 
apparent, the saving of wire circuits, electro 
magnets, &c., being a feature. Besides the 
instrument itself is less complicated. 

I do not wish to be understood as confining 
myself to the exact form of instruments and 
arrangement of magnets thereon as herein 
shown. I reserve the right to vary therefrom 
provided the same falls within the spirit and 
scope of my invention. - 
Having described the invention, what I 

claim is 
1. In a system of electrical signaling for 

railways, electro magnets whose armatures 
are adapted to interlock and thereby control 
a signal circuit, another electro magnet con 
trolling the circuit of one of the interlocking 
magnets, means for retarding the back stroke 
of the armature, and track operating circuits 
for the magnets, substantially as described. 

2. In a system of electrical signaling for 
railways, an instrument controlling the same, 
said instrument consisting of electromagnets 
arranged upon a suitable base, the magnets 
upon one end of said base arranged with their 
pole pieces and armatures at right angles said 
armatures adapted to be locked or unlocked 
upon the energization of one or the other of 
the magnets and thereby actuate a signal cir 
cuit, an escapement device retarding the back 
ward stroke of the armature of the magnet on 
the opposite end of said base, suitable track 
circuit closers for each magnet placed at in 
tervals upon a section of roadway to be pro 
tected, whereby upon the passage of a train 
or car over the first circuit closer of the said 
protected section the first magnet is actuated 
and the armature thereof and the armature 
of the right-angularly placed magnet are 
mechanically engaged and the local circuit 
closed, and the circuit of the third magnet 
broken, upon the passage of the car over the 
second circuit closer the signal continues to 
operate until the third circuit closer is reached 
by said train or car when one of the first mag 
nets is actuated thereby releasing the arma 
tures from mechanical contact and breaking 
the local circuit and discontinuing the signal, 
substantially as described. 

3. In a system of electrical signaling for 
railways an electro magnetic instrument con 
sisting of a base containing a pair of electro 
magnets at One end, and an electromagnet at 
the other end said pair being arranged at 
right angles to each other and adapted upon 
the actuation thereof, to respectively lock and 
unlock the armatures and thereby control a 
signal circuit and the circuit of the electro 
magnet at the opposite end, an escapement 
device controlling the back movement of 
the armature of the last magnet, and suit 
able track contacts properly spaced whereby 

a train or car is given sufficient time to clear 
the space between the two last track contacts 
and the signal thereby prevented from being 
operated substantially as described. 

4. In a system of electrical signaling for 
railways, an instrument to operate the said 
system consisting of a suitable base contain 
ing two electromagnets 2 and 4, the armatures 
thereof arranged at right angles to each other 
and adapted to become engaged and disen 
gaged upon the energization of one or the 
other of the magnets, another electro magnet 
3 arranged upon said base, the armature there 
of forming a portion of the circuit of magnet 
2 and the armature of said magnet 2 forming 
a portion of the circuit of magnet 3, an es 
capement or other device adapted to control 
the back stroke of the armature of said mag 
net 3, whereby upon the passage of a train or 
car over a section of roadway to be protected 
and over suitable track contacts each con 
trolling one of said electromagnets sufficient 
interval of time is given said train or car to 
clear the space between it and the last track 
contact before the escapement controlled ar 
mature is allowed to make electrical contact, 
and thereby preventing the operation of the 
signal, substantially as described. 
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5. In a system of electrical signaling for 

railways, an instrument controlling the same, 
said instrument consisting of a base contain 
ing at one end electro magnets 2 and 4 ar 
ranged at right angles to each other the ar 
matures thereof adapted to be engaged and 
disengaged and thereby operate a signal, a 
magnet 3 at the opposite end of said base the 
armature thereof controlling a circuit, a suit 
able escapement device adapted to retard the 
backward movement of said armature, the 
armatures of magnets 2 and 3 being when in 
normal position in electrical connection, track 
circuit closing devices B, C, D, C and B re 
spectively arranged upon a section of road 
way to be protected whereby upon the pas 
sage of a train or car over said section de 
vice B is reached magnet 2 is energized and 
the signal operated and the circuit of mag 
net 3 broken, when device C is reached the 
signal continues to operate until device D is 
reached when magnet 4 is energized thereby 
breaking the signal or local circuit discon 
tinuing the signal and restoring the circuit 
of magnet 3, upon the contact of device C 
magnet 3 is actuated and its armature drawn 
down breaking the circuit of magnet 2 and 
actuating the escapement mechanism, Where 
by sufficient interval of time is given for the 
passage of the train or car from device C to 
B' upon the passage thereof out of said pro 
tected section substantially as described. 

In testimony whereof I affix my signature 
in the presence of two witnesses. 

CHARLESSELDEN. 
Witnesses: 

GEO. W. HAULENBEEK, 
G. D. JoHNSTON, 
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