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To all whom it may concern: 
Be it known that I, GEORGE H. SLOANE, a 

citizen of the United States, and resident of 
Boston, county of Suffolk, Massachusetts, 
have invented certain new and useful Im 
provements in Automatic Signaling Systems 
for Railways, of which the following is a 
specification. 
This invention relates to an automatic sig 

nal system for railways and is intended to 
provide a simple, reliable, and efficient ar 
rangement by which the operator of an ap 
proaching car or train may be reliably and 
positively informed by automatic signals 
whether the block ahead of him is clear or 
is occupied by a train o' car and in the 
latte' case the direction in which said train 
or car is moving through the block. 
The system comprising my invention em 

ploys at each end of the block a suitable 
Visible signaling means, preferably a Senna 
phore, each semaphore being controlled by 
a pair of electromagnets or Solenoids, the 
action of the Solenoids being in turn con 
trolled by an automatic switch device which 
is actuated or shifted by the agency of the 
car as it approaches the block. 
One of the features characterizing the in 

vention consists in the combination with 
each switch of two independent circuits, one 
being a local circuit for displaying a cau 
tionally signal at the entering station, the 
other circuit extending to the distant sta 
tion at the fartheir end to display a clear 
signal when energized and a danger signal 
when released, the switch acting to alter 
nately maintain a current through one or 
the other of said circuits. 

Another feature of the invention consists 
in the combination with a semaphore or sig 
naling device of two actuating electromag 
nets embraced in independent circuits and 
so arranged with relation to the Semaphore 
that the energizing of one of them has no 
effect upon the semaphore until the other 
has been energized. 
A third feature of the invention resides in 

the construction and arrangement by which 
the over-running or passing by of the con 
tact member or circuit closer actuated by the 
car creates no disturbance of the signals set 
by a car already on the block yet operates to 
maintain the appropriate signals for the 
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cal' So over-running as soon as all cars on 
the block have passed out. 
These and other features of the invention 

will be more particularly described in the 
following specification and defined in the 
claims forming part thereof. 

In the accompanying drawings I have 
illustrated the preferred hode of embodying 
the principles of my invention, of which 

Figure 1 is a diagraminatic view illustrat 
ing the various circuits of the system in re 
lation to each other and the operative parts 
thereof. Fig. 2 is a side elevation, partly 
broken away, of the Semaphore or signaling 
device. Fig. 3 is a plan view of the elec 
trically actuated automatic switch for al 
tel'nating the currents between the different 
Semaphore magnets. Fig. 4 is a side ele 
vation thereof. Fig. 5 is a plan view of a 
circuit closer or contact member by which 
the action of the switch is controlled. 

I will first describe the arrangement of 
the Vairious circuits and their function and 
operation, thereafter describing the particu 
lar mechanism by which the various opera 
tions are performed. 

in the di'awings have illustrated the sys 
ten in its application to a single track elec 
tric l'ailway, the single track section a and 
branches or turnouts a, a' and a, a being 
shown at each end. For convenience I have 
designated the left hand side as station A 
and the light hand side as station A, it be 
ing understood that for the purposes of this 
description the cal's coming in either direc 
tion are assumed to be entering the block 
section a on the right hand track or turnout. 
At each station is located a three-signal 

semaphore such as is illustrated in Fig. 2. 
This semaphore as illustrated comprises a 
Sector frame s bearing three circumfer 
entially arranged disks R. W. G., the first 
being preferably of red glass to indicate 
dangel', the second of white glass to indi 
:ate a clear signal, and the third of green 
glass to indicate a cautionary signal. The 
semaphore frame is loosely mounted on a 
journal shaft s” and is provided at its rear 
end with a curved projection or hook s°. 
A strap or chain h” passing around the hub 
of the semaphore is connected to the mag 
net core h of the solenoid h. The electro 
magnet or Solenoid 0 has also a movable 
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core up which is connected by a link to an 
arm u' loosely mounted upon the shaft s' 
in position to rest above and engage the 
projecting hook s secured to the frame of 
the Semaphore. The semaphore also carries 
a forwardly projecting arm or finger s in 
addition to the lenses described. The 
Semaphore is boxed in in the usual fashion 
as indicated in dotted lines, the box carry 
ing a suitable lamp arranged in the hori 
Zontal plane of the semaphore shaft so as to 
be midway of the extreme positions of the 
Semaphore. Obviously when neither of the 
Solenoids h or c is energized the sema 
phore will drop by gravity to its lowermost 
position with the lens R opposite, the lamp. 
thus displaying the danger signal. At this 
point the magnetic iron core h of the solen 
oid h is withdrawn entirely out of the solen 
oid and is rendered inoperative even if the 
coil be energized. The iron core h? is pro 
vided as shown with a downwardly extend 
ing sleeve h” of non-magnetic material such 
as copper or brass so as to form a guide to 
insure the return of the iron coreh into 
the central bore of the coil when the sema 
phore is raised by the energizing of the 
magnet coil w. It will be understood that 
the energizing of the solenoid coil h, when 
the Semaphore is in the danger position, will 
have no effect upon the core h’. When 
however, the Solenoid coil at is energized 
the core w is turned downward into its 
coil pulling down the arm u' which by its 
engagement with the hook or arm s? serves 
to laise the semaphore to the middle posi 
tion displaying the white lens in front of 
the lamp. If the Solenoid soil h has already 
been energized or if it shall thereafter be 
energized it will then act through the core 
h" and the strap h to still further raise 
the Semaphore in order to display the green 
or cautionary signal before the lamp. The 
arm s” forms an additional indicator of the 
position of the semaphore. If one of these 
S maphores be placed at each station A and 
A and a current be maintained through 
the respective Switches C C, whose con 
struction will be hereinafter explained, and 
the electromagnets or solenoids v v^, it will 
be obvious that both semaphores will be 
held at the middle position indicating a 
clear signal. Through each of the control 
ling switches are arranged two independent 
circuits, one of which when closed embraces 
the electromagnet at at the distant station 
A and the other of which when closed by 
said switch embraces magneth at the station 
A. In other words the switch C according 
to its position will maintain a closer local 
circuit embracing the local magnet h or else 
it will maintain a closed circuit for the 
distant electromagnet v. 

In one case the course of the circuit is 
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from the ground terminal g through contact 
c', c, line wire 1, magnet v, to the supply 
main a. If now the switch be shifted or 

65 

changed the circuit will then be from the , 
ground terminal g’ through c', c, local 
line 2, directly to the main conductor a. It 
will be noticed that the currents through 
these circuits are maintained alternately but 
that it is impossible to maintain both simul 
taneously. Consequently when the contact 
member c' forms a contact with 6'' the cur 
rent flowing from the supply main a through 
the magnet w is cut out, while the magneth 
is cut into the circuit. The de?nergizing of 
magnet up allows the semaphore to fall by 
gravity to display the red or danger signal 
at the station A. The energizing of the 
maget h at station. A raises the semaphore 
at that station to its uppermost position to 
there display the green lens indicating a 
cautionary signal for a car approaching the 
block through station A. The shifting of 
the magnet is accomplished by means of the 
contact member b at station A which is mo 
mentarily swung on its center to connect the 
contact b leading to the ground terminal at 
g with line terminal b which is connected 
by local line 10 with magnet D and local 
line wire 10. The car having passed through 
the block a displaying the cautionary signal 
behind it and the red or danger signal at 
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station A', actuates the switch b c after en 
tering upon track a so as to form a ground 
connection between ba and b a. From b 
a the circuit extends through line wire 11 
back to station A through electromagnet E 
and wire 10 in order to restore the switch to 
the original position maintained by it be 
fore the car had actuated the circuit closer b 
at station A. By this restoration of the 
switch the circuit is maintained through the 
switch and line wire 1 to once more energize 
electromagnet u at station A' so that the 
semaphore at station A will be shifted to 
display a white or clear signal. This shift 
ing of the Switch C simultaneously serves to 
cut out or de?nergize Solenoid h at station A 
leaving the semaphore at said station under 
the sole influence of solenoid no which is in 
circuit through line wire 3 and switch c' 
with the ground terminal g. Hence, the 
car upon entering the block sets a cautionary 
signal behind it and a danger signal at the 
far station, while on leaving the block the 
same car through contact b a restores the 
switch C so that clear signals are once more 
displayed at both ends of the block. Pre 
cisely the same action takes place when a car 
is advancing toward the block along track 
a. In this case through the switch f a cir 
cuit is made between the ground terminal g, 
switch f, line 12, magnet D’, and the wire 12 
leading to the main conductor a, whereby 
through the temporary energizing of the 
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magnet D, the switch C is shifted to main 
tain a circuit from the ground terminal g 
through the switch Solenoid h' and line 4 to 
the main conductor a. When this same car 
passes out of the block on track at it actuates 
contact f a to form a temporary ground con 
nection through terminal (, line Wire 13, 
through magnet E, and wire 12 to the main 
conductor a, thus causing the restoration of 
the switch C’ to its initial position and cut 
ting out the magnet h’. 

Each circuit closer or car actuated con 
tact may be made double acting so that the 
same effect is produced whether the car 
enters either station on the right hand track 
or on the left hand track. It is also to be 
observed that as long as the system is main 
tained in working order and no car has en 
tered the block, the signals at both ends are 
maintained by their respective electric cir 
cuits to indicate a clear track, while the acci 
dental breaking of connections allows the 
Semaphores to be set at the danger point. 
Moreover, after one car has entered the 
block from one end, another car entering 
from the other end against the danger signal 
displayed does not operate to disturb or 
change the signal set by the first car, nor 
does a car following the first car entering the 
block in the same direction disturb the sig 
nals set by said first car, but as will be here 
inafter shown the switch is operated by said 
Second car in Such a manner as to maintain 
the proper signals after the first car has 
passed out of the block. By arranging the 
switch circuits so that the current is main 
tained constantly through the switch, either 
through one circuit or the other, the disad 
vantages of making and breaking a circuit 
are eliminated. 

I will now describe the preferred form of 
circuit closer which I have illustrated in 
Fig. 5. This circuit closer embraces a piv 
oted arm b mounted upon a horizontal Sup 
porting frame or yoke b', which latter is 
provided with an arc-shaped contact strip 
b' of copper or the like and two shorter arc 
shaped strips b b insulated from each other 
and from the first named strip b°. When 
the arm b is in the middle or neutral position 
it is in contact only with contact piece b°. 
The other end of the arm is arranged to lie 
adjacent to some portion of the passing car, 
say the trolley hub and carries an antifric 
tion wheel b. adapted to be engaged there 
by so that a car moving in the direction of 
the arrow in Fig. 5 will Swing the arm b so 
that its contact end forms a bridge or con 
nection between the contact pieces band b. 
To control the movement of the contact arm 
b and to restore it in the proper manner to a 
neutral position after the car has passed. I 
provide two plunger rods b having their 
ends enlarged to engage the walls of an ori 
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fice b formed in the arm b, through which 
orifice they are loosely passed. These plum 
ger rods b pass into a cylinder b° and carry 
at their inclosed ends pistons b. The said 
pistons are normally pressed outward away 
from the arm b by means of the compressed 
spiral springs b. The outer end of the cyl 
inder b° is provided with air inlet holes cov 
ered by a flat valve b to admit air when the 
piston is moved forward against the tension 
of the spring. The cylinder is also pro 
vided with a by-pass chamber bit provided 
with a small vent orifice b'. The car pass 
ing in the direction of the arrow swings the 
contact end of the lever so as to advance the 
piston b in the right hand cylinder, thereby 
compressing the spring b and relaxing the 
tension of the spring in the opposite cylin 
der. As the piston l moves toward the in 
ner end the air entering through the inlet 
ports fills the outer end of the cylinder but 
on the return of the piston b is compressed 
and escapes very slowly through the small 
vent b thus retarding the action of the 
compressed spring bin restoring the arm b 
to the neutral position. This retardation 
continues so long as the piston b has not ad 
Vanced outwardly beyond the inner end of 
the bypass b. As soon however, as that by 
pass is uncovered in this outward traverse 
of the piston, the retardation ceases and the 
Spring acts with a sudden movement to com 
plete the return of the arm b, the parts be 
ing proportioned so that this sudden release 
or movement of the arm b operates to Sud 
denly break the electrical connection with 
the contact piece b° to prevent sparking. As 
the two spring-actuated piston rods b are 
maintained in balance when in the neutral 
position, a precisely similar action occurs 
when a car passing in the opposite direction 
actuates the circuit closer. 
The circuits made respectively through 

contact pieces b°, b are employed to actu 
ate respectively electromagnets or solenoids 
which operate the automatic switches C C. 
in its essential features the switch com 
prises a stepped wheel or disk of two diame 
ters, the smaller of which has a peripheral 
contact rino G and the larger of which has 
a peripheral contact ring 6'. This stepped 
wheel is rotated intermittently with its re 
spective contact rings in permanent contact 
with their respective collecting brushes 68 
61°. The contact ring 6' is electrically con 
nected with a sector-shaped contact piece 6: 

j arranged cn the lateral face of the disk, 
while the contact ring c is electrically con 
nected with a horseshoe shaped contact 
piece at which like the contact piece c is 
insulated from the supporting disk. An in 
sulated contact aim o' is loosely mounted 
on the shaft 6 of the stepped disk and is 
connected with a ratchet wheel 6° which is 
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engaged by a pawl e carried by a yoke or 
arm e' which is connected by means of a 
link e' with the solenoid core e of the solen 
oid E. A retractile spring e' secured to 
the opposite side of the arm or yoke e” 
serves to retract the pawl after it has been 
pulled down and stopped by the action of 
the Solenoid core e whose movement is 
caused by the energizing of the solenoid coil. 
By a similar electromagnet or solenoid D 
the shaft D9 carrying the stepped switch 
wheel is intermittently rotated through the 
agency of the solenoid cored connected with 
the arm d' carrying the pawl d' engaging 
the ratchet wheel G'. 

If solenoid D is energized the arm d 
is pulled down and through the engagement 
of the pawl d' and ratchet c rotates the 
shaft c to which the stepped wheel is se 
cured a single step forward. The magnet 
D is energized through the circuit tempo 
rarily established by the arm b bridging a 
gap between contact pieces b° and b, while 
the return of said arm b to the neutral po 
sition by breaking the circuit through the 
solenoid D allows the arm d° and the pawl 
d to be restored to their initial position in 
readiness to be again actuated by the ener 
gizing of the solenoid. If we assume the 
switch to be in the position shown in Figs. 
1 and 4 the energizing of the solenoid D by 
rotating the contact wheel of the switch 
brings contact member 6 into electrical 
connection with the arm 6 and simultane 
ously breaks the electrical connection made 
through the brush or contact finger c', ring 
c’, and sector 6. This circuit maintained 
through the arm c' and the ring c acts as 
shown in the diagram Fig. 1, to maintain a 
circuit energizing electromagnet h of the 
local circuit to display a cautionary signal, 
while de&nergizing distant magnet 0 to dis 
play a danger signal at the farther station. 
When the car passes off the block at station 
A through the temporary connection estab 
lished through circuit closer b a magnet E 
is energized at station A and contact arm 6-9 
is then advanced by its solenoid E to over 
take and come in contact with contact mem 
ber 6 thus reëstablishing the circuit origi 
nally maintained through the switch C. If 
however, a number of cars follow the first 
car into the block before the cars in advance 
of it have passed out of the block, they will 
each of them in succession rotate the con 
tact disk one further step in advance, while 
On passing out of the block they will suc 
cessively rotate the contact arm c' succes 
sively one step in advance, the signal how 
ever remaining the same until by the pas 
sage of the last car out of the block the con 
tact between arm c' and contact sector c is 
reéstablished. 
By this system of signaling any number 
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of cars can advance slowly into the block 
through the station displaying a cautionary 
signal and will not disturb the signal set 
by the car in advance of it and will at the 
Same time maintain the signals in proper 
position when the cars in advance of it have 
passed out of the block. In case one or more 
cars should advance into the block from the 
other end against the danger signal dis 
played to them they will not disturb the 
signals maintained by the cars having the 
right of way through the block and thus the 
system affords evidence to fix responsibility 
for passing by a danger signal. Moreover, 
if a car advancing toward the danger signal 
should run by its circuit-closer before stop 
ping and should fail to go back far enough 
to reset the Switch, no harm would be done 
as the appropriate signals to indicate its 
having entered on the block will be auto 
matically displayed as soon as the cars ad 
vancing from the opposite direction have 
passed out of the block. On the other hand 
should the motorman after having run by 
the circuit-closer at the entry end of the 
block then back his car so as to return back 
of the circuit-closer, the switch members 
will then be returned to their initial rela 
tionship by reason of the fact that the cir 
cuit-closer is double acting and operates to 
actuate one member of the switch when 
moved in one direction and the other mem. 
ber of the Switch when moved in the oppo 
site direction. 
What I claim is:- 
1. In an automatic signaling system for a 

railway block, a visible signaling device lo 
cated at each end of said block, an auto 
matic switch also located at each end of the 
block for maintaining a current through two 
alternative electric circuits, the one a distant 
circuit acting when energized through said 
Switch to set the distant signal to show a 
clear track, the other circuit being a local 
circuit acting when energized to set the local 
signal at cautionary position to indicate the 
presence of a car moving through the block 
in advance of the car actuating the Switch, 
substantially as described. 

2. In an automatic signaling system for a 
railway block, the combination of a signal 
ing device located at each end of the block 
and embracing a three-position target, a 
pair of electro-magnets for controlling the 
position of Said target, one magnet acting 
when energized to keep the target in posi 
tion to indicate a clear track, the other mag 
net when energized acting to display a cau 
tionary signal, the second magnet being in 
operative to move the signal except when the 
first magnet is energized, substantially as de 
scribed. 
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railway block, the combination of a signal 
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ing device located at each end of the block 
and embracing a three-position target actu 
ated by gravity to move into danger position 
when its controlling magnets are de?ner 
gized, a pair of electro-magnets for control 
ling the position of said target, one magnet 
acting when energized to keep the target in 
position to indicate a clear track, the other 
magnet when energized acting to display a 
cautionary signal, the Second magnet being 
inoperative to move the target except when 
the first magnet is energized, substantially 
as described. 

4. In an automatic signaling system for a 
railway block, the combination of a signal a pivoted arm bearing three different signals ing device located at each end of the block 
and embracing a three-position target ar 
ranged to move to danger position when its 
controlling magnets are deemergized, one 
magnet acting when energized to move the 
target from danger position to clear posi 
tion, the second magnet when energized act 
ing to move the target from the clear posi 
tion to cautionary position and being inop 
erative to move the target from its danger 
position, Substantially as described. 

5. In an electric signaling system for a 
railway block, the combination of a circuit 
closer located at each end of the block and 
actuated by the car passing the same, an au 
tomatic switch for maintaining an electric 
current through alternative circuits, the One 
a distant circuit acting to control a target at 
the farther end of the block, the other a local 
circuit acting to control a local target, the 
switch acting to shunt, the current from the 
distant circuit that maintains the distant tar 
get at the clear position to the local circuit 
which maintains the local target at caution 
ary position, the distant target being moved 
by gravity to danger position when said 
shifting action of the switch has occurred, 
substantially as described. 

6. In an automatic signaling system for a 
railway block, the combination of a rotary 
switch located at each end of the block and 
adapted to be automatically operated by the 
passing car, a three-position target located 
at each end of the block, a pair of electro 
magnets for controlling each target, one 
magnet being energized by the distant 
switch to move its target from danger to 
clear, the other magnet being energized by 
the local switch to move its target from clear 
to cautionary position, said target being ac 
tuated by gravity to move to danger posi 
tion when neither magnet is energized, sub 
stantially as described. 

7. In an automatic signaling system for a 
railway block, the combination of an auto 
matic switch located at each end of the block 
and controlling two alternative circuits, one 
of said circuits embracing an electro-magnet 
for moving a target at the distant station to 
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clear position, the other circuit being a local 
circuit for moving a target at the local sta 
tion to cautionary position, the shifting of 
the switch from the distant circuit to the 
local circuit causing the de?nergization of 
the distant magnet allowing the distant tar 
get to move to danger position, said Switch 
being operated by each successive car enter 
ing the Switch behind the first car without 
disturbing existing signals and being re 
stored to reestablish the current through the 
distant circuit by the last car leaving the 
block, Substantially as described. 

8. In an automatic signaling system for a 
railway block, a signaling device embracing 
to indicate respectively a clear signal, a cau 
tionary signal, and a danger signal, said arm 
when not under the influence of its control 
ling magnets being normally held to display 
the danger signal, an electro-magnet acting 
when energized to move the signal arm from 
danger to clear position, a second electro 
magnet acting when energized to move the 
signal arm from clear to cautionary position, 
the latter magnet being inoperative when 
energized to move the arm from the danger 
position, substantially as described. 

9. In an automatic signaling system the 
combination with a three-position target 
pivotally mounted on its support actuated 
by gravity to be moved to one extreme posi 
tion, of an electromagnet whose movable 
core is connected with the target when the 
target is in one extreme position under the 
influence of gravity, the core of said magnet 
being lifted out of the magnet coil, a second 
electromagnet whose core is connected with 
an arm loosely engaging a portion of the 
target to hold the target at the middle posi 
tion when said magnet is energized, sub 
stantially as described. 

10. A signaling device embracing a piv 
oted signal aim movable into three distinc 
tive positions and operated by gravity to 
move to and remain in one extreme position, 
an electromagnet, and means connecting said 
signal arm with the core of Said electromag 
net whereby said magnet core is raised en 
tirely out of its surrounding coil when the 
signal arm occupies the extreme position due 
to gravity, a nonmagnetic extension con 
nected to the lower end of said core to guide 
the core back into the magnet coil when the 
signal arm is returned to the middle posi 
tion, and a second magnet whose Solenoid 
has cCnnection with said signal arm to move 
the same to the middle position while per 
mitting the first magnet when energized to 
move the signal arm from the middle posi 
tion to the other extreme position, Substan 
tially as described. 

11. An automatic signaling device em 
bracing the pivoted arm or frames the mag 
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neth whose magnetic core h is provided In witness whereof, I have subscribed the 
with a non-magnetic extension h, the con- above specification. 
nection h for attaching said magnet core to T 
the frames, the second magnet w) whose core GEORGE H. SLOANE. 

5 w is connected with an arm whaving loose In the presence of - s 
engagement with the projections of the GEO. N. GODDARD, 
franes, substantially as described. KATHARINE A. DUGAN. 

  


