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To all whom it may concern 
Be it known that I, NEIL D. PRESTON, a 

citizen of the United States, and a resident 
of the city of Rochester, in the county of 
Monroe and State of New York, have in 
Yented a new and useful Signaling System 
for Single-Track Railroads, of which the 
following is a specification. . . . . . 
This invention relates to signaling sys 

tems for railroads, and more particularly 
to signaling systems suitable for single track 
l'ailroads, and of the type commonly termed 
absolute permissive block signaling systems. 

In the type of signaling systems for sin 
gle track railroads to which this invention 
more particularly relates, certain signals are 
governed in One Way by trains moving in 
one direction and in another way by trains 
moving in the opposite direction; and to 
accomplish this change in the character of 
the control of these signals according to the 
direction of movement of trains, a relay, 
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commonly called a stick relay, is used. In 
one form of the signaling systems of this 
type, the stick relay associated with a signal 
is energized when a train traveling in the 
direction of traffic governed by that signal 
enters the track section in the rear of the 
signal, providing the signalis in an operated 
position; and this stick relay is maintained 
energized while and so long as the train 
occupies the track sections in advance of 
the signal and protected thereby. With this 
arrangement and manner of control of the 
stick relay, a difficulty, which will be more 
fully explained hereinafter, is encountered, 
in that the stick relay is not always ener 
gized as it should be when a fast moving 
short train, especially a light engine, passes 
the signal corresponding to that stick relay. 
This invention relates more especially to 
this type of single track signaling systems, 
although it is appreciated that the features 
of the invention may be advantageously ap 
plied to other types or forms of signaling 
systems. w . . . . 
One of the principal objects of this in 

vention is to devise an arrangement of re 
lays and controlling circuits therefor which 
will obviate the difficulty above mentioned 
and which will assure the propel energiza 
tion of each stick relay regardless of the 
length of a train passing over the track and 
the speed at which this train is traveling. 
and regardless of the exact time required 
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for the operation of the different relays or 
other parts which govern that stick relay. 

Further objects of the invention are to 
improve the construction and operation of 
the signaling systems for single track rail 
roads, especially in the manner and in the 
particulars pointed out hereinafter. - 
Other objects and advantages will appear 

as the description of the invention pro 
gresses, and the novel features of the inven 
tion will be particularly pointed out in the 
appended claims. 

In describing the invention in detail ref 
erence is had to the accompanying drawing 
in which is illustrated a preferred physical 
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embodiment of the invention, in which like 
reference characters designate like parts in 
the several views, and in which: 

Figure 1 is a schematic view showing a 
stretch of single track between two passing 75 sidings, and an arrangement of signals suit 
able for governing traffic over this stretch; 
and - - 

Fig. 2 is a diagrammatic view showing an 
arrangement of controlling devices and elec 
trical circuits therefor constituting a part 
of the signaling system schematically shown 
in Fig. 1. - 

Referring to Fig. 1, there is illustrated 
a stretch of single track, indicated by a 
single heavy line, and a passing siding S. 
and S. at each end of this stretch of track. 
The stretch of single track is divided by 
insulating joints 3 in the usual manner into 
a number of track sections designated A, B, 
C, D, E and F. Each one of these track sec 
tions is provided with a track battery and 
a track relay as in the usual construction, 
and these track relays govern other relays 
and controlling circuits for governing the 
operation of these signals governing traffic 
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over the stretch of track, a portion of these 
controlling circuits, together with the other 
relays being shown in detail in Fig. 2 and 
more fully described hereinafter. In Fig. 
1 there are illustrated signals 5, 6, 7 and 8 
for governing traffic from right to left, in 
the direction indicated by the arrow Y, and 
signals 9, 10, 11 and 12 for governing traffic. 
from left to right, in the direction indicated 
by the arrow X. The signals S and 9 located 
at the right and left hand end of the stretch 
of single track, respectively, are of the type. 
known as an absolute signal, whereas the 
other signals are of the type commonly 
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known as permissive signals. The charac 
teristics of these different kinds of signals 
are well known in the art, and for the pur 
pose of understanding this invention it is 
deemed unnecessary to further discuss the 
significance attached to these different types 
of signals, or to describe in detail wherein 
these signals are distinguishable, since this 
invention is in no wise dependent upon any 
particular kind of signals and may be ad 
vantageously used with light signals, as 
well as with the Well known semaphole sig 
nals. In Fig. 1, however, the well known 
semaphore type of signal is shown; and in 
this case the absolute signals 8 and 9 are 
made distinguishable from the other per 
missive signals by reason of the fact that 
these absolute signals have square ended 
blades, while the permissive signals have 
pointed blades. . . . 
The general scheme of operation of the 

signaling system schematically shown in 
Fig. 1 may be briefly described as follows: 
The movement of a train in either direction 
upon the stretch of single track causes all of 
the signals governing traffic in the opposite 
direction to assume their biased stop posi 
tion: that is, if a train ente's the track Sec 
tion A while traveling in the direction indi 
cated by the arrow X, the signals 6, 7 and 
8 governing traffic in the opposite direction 
assume their stop position. As the train 
progresses along the stretch of single track 
these opposing signals governing traffic in 
an opposite direction are held in their 
stop position until the train passes them, 
that is, with a train traveling in the direc 
tion indicated by the arrow X, the signal 
6 will be held in the stop position until 
the train has entirely passed this signal, 
the signals 7 and 8 being also held in the 
stop position in the meantime, the signal 
7 will be held in the stop 'nosition until the 
train entirely passes this signal, and like 
wise the signal 8 will be held in its stop posi 
tion until the train has entirely left the track 
section F. in this Way, when a train entel's 
the stretch of single track from either end, 
the entrance of any otheir train into said 
stretch at the opposite end is prevented. 
Furtherhore, when a train enters the stretch. 
of single track traveling in either direction, 
the signals governing traffic in the direction 
in which the train is traveling are succes 
sively caused to assulane, first, a horizontal or 
stop position, second a diagonal or caution 
position and finally a vertical or clear posi 
tion; that is, with a train traveling in the 
direction of the arrow X, the signal 9 is in 
the stop position while this train occupies 
the track sections A and B, is in the diagonal 
or caution position while the train occupies 
the track sections C and D, the signal 10 at . 
this time being in the stop position; and 

65 when the train proceeds into the track sec 
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tions E and F the signal 11 assumes its hori 
Zontal or stop position, the signal 10, its di 
agonal or caution position, and the signal 9 
its vertical or clear position. In this Way 
While one train is passing through the 
stretch of single track, another train travel 
ing in the same direction as the first train 
may enter said stretch of track and be prop 
erly governed by signals. In this connec 
tion it is stated that the control of the sig 
nals to the diagonal or caution position is 
not shown in detail in the diagrahimatic 
illustration in Fig. 2, since various arrange 
linents for causing a signal to assume its di 
agonal or caution position. When the next 
signal in advance is in the horizontal or stop 
position are Well known in the art, and if 
illustrated in Fig. 2 will only serve to un 
necessarily complicate the drawing. 

In Fig. 2 of the drawing there are shown 
track sections A, B and C. corresponding to 
the track sections A, B and C in Fig. 1, and 
controlling circuits suitable for governing 
the signals 9 and 10, also corresponding to 
the signals 9 and 10 in Fig. 1. in Fig. 2, 
the numerals 1 and 2 designate the track 
rails of the stretch of single track, the sepa 
late rail sections thereof being suitably 
bonded together in the well known maniher, 
and the numeral 3 designates insulating 
joints interposed in the track l'ails 1 and 2 
and serving to divide the track into the elec 
trically isolated track sections A, B and C. 
At one end of each track section a track bat 
tery 4 is connected across the track rails 1 
and 2; and at the other end of each track 
Section a track relay is connected across said 
track rails, the track relays for the track 
Sections A, B and C being designated 13, 14. 
and 15, respectively. Associated with the 
signal 9 is a relay 16, hereinafter termed a 
line relay, and associated with the signal 10 
is a line relay 17. Associated with the sig 
nal 10 is another relay 18, hereinafter termed 
a stick relay. These different relays are 
each provided with armatures or contact, 
finger's which are illustrated in the drawing 
conventionally. In practice, ordinarily each 
relay has only one armature, properly speak 
ing, which in turn controls one or more con 
tact fingel's; but for simplicity the different 
contact fingers, or circuit controlling men 
bers of each relay will be termed arnatures, 
and for convenience these arnatures are 
given the same reference characters as the 
corresponding relay, with distinctive. expo 
nents added thereto. Although certain re 
lays have been designated as track reiays, 
certain others as line relays, and certain 
others as stick relays, these designations are 
chosen merely for the sake of convenience; 
and it should be clearly understood that 
there is in practice ordinarily no essential 
difference in construction and operation be 
tween the relays so designated, and further 
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that each of these relays is of any one of 
the Well known or ordinary types of relays 
used for signaling purposes. 

Extending the full length of the track 
protected by the signaling system is an in 
sulated conductor, commonly termed a com 
mon Wire and designated 35 in Fig. 2. As 
is well understood by those skilled in the art 
of railway signaling this common Wire 35 
forms a part of one or more controlling cir 
cuits extending between different signal 
locations, and for convenience certain of the 
circuits hereinafter traced will be traced 
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from the common wire 35 at one point back 
to this common Wire at another point, it be 
ing obvious that the common wire serves to 
complete these circuits. 

It should also be understood that While 
the controlling circuits for the signals 9 
and 10 only are illustrated in Fig. 2, the 
controlling circuits for the signals 7 and 8 
governing traffic in the opposite direction are 
the same; and furthermore that the relays 
and controlling circuits associated with the 
signals 11 and 6 are the same as those shown 
in Fig. 2 associated with the signal 10, and 
that the relays and controlling circuits as 
sociated with the signals 5 and 12 may or 
may not be the same as those shown associated 
with the signal 10 in Fig. 2, as desired. Lo 
cated at the signal 9 is a battery 20 or other 
Source of electrical energy; and at the sig 
nal 10 is located a similar battery 21. As 
sociated with the signals 6, 7, 10 and 11 is 
a circuit controller designated 34 in Fig. 2, 
which is of any suitable construction and is 
illustrated conventionally; and this circuit 
controller is operated by the semaphore arm 
or its operating mechanism of the corres 
ponding signal and is closed when that 
Semaphore arm is in its vertical position. 

Each signal is controlled by a line relay; 
and the controlling circuit for the signal 9, 
which, as explained hereinbefore, is shown 
such that it is suitable for controlling the 
signal 9 to only two positions, may be traced 
as follows: commencing at the battery 20, 
conductor 22, armature 16 pf the line relay 
16 in its upper position, conductor 23, oper 
ating mechanism of the signal 9 (not 
shown), and conductor 24, back to the bat 
tery 20. . . . 
The controlling circuit for the signal 10 

may be traced as follows: commencing at 
the battery 21, conductors 25, 26, 27 and 28, 
almature 17 of the line relay 17 in its upper 
position, conductor 29, operating mecha 
nism of the signal 10 (not shown), and con 
ductors 30, 31, 32 and 33, back to the bat 
tery 21. - - 
The controlling circuit for the line relay 

16 may be traced as follows: commencing at 
the common wire 35, conductor 36, line re 
lay 16, conductor 37, armature 13 of the 
track relay 13 in its upper position, conduc 
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tor 38, armature 14° of the track relay 14 
in its upper position, conductors 39 and 40, 
armature 17 of the line relay 17 in its up 
per position, conductors 41, 27, 26 and 25, 
battery 21 and conductors 33 and 42, to the 
common Wire 35. 
There is a shunt for the armature 17 of 

the line relay 17 comprising conductors 40 
and 43, armature 18° of the stick relay 18 
in its upper position, and conductors 44, 
27 and 41, and this shunt is closed when the 
stick relay 18 is energized. From a con 
sideration of the controlling circuit for the 
line relay 16 last traced, and the shunt con 
trolled by the stick relay 18, it can be seen 
that when the line relay 17 is de&nergized 
and its armature 17 is in its lower position, 
the line relay 16 will also be deemergized 
regardless of the fact that the track sections 
A and B are not occupied, provided the 
stick relay 18 is not energized at that time. 
On the other hand, when the stick relay 18 is 
energized and its armature 18 is in its up 
per position, the line relay 17 may be de 
energized and its armature 17 in its lower 
position, and nevertheless the line relay 16 
may be energized, provided the track sec 
tions A and B are not occupied at that time. 
The controlling circuit for the line relay 

17 may be traced as follows: commencing at 
the common wire 35, conductors 42, 32, 31 
and 45, line relay 17, conductor 46, armature 
15 of the track relay 15 in its upper posi 
tion, conductor 47, and thence through an 
armature and its front point of a line relay 
connected to the track section D, and thence 
through an armature and its front contact 
of the line relay associated with the signal 
11, which armature and front contact is 
shunted when the stick relay associated 
With the signal 11 is energized, the control 
circuit for the line relay 17 being controlled 
by the line relay and the stick relay asso 
ciated With the signal 11 in exactly the same 
Way as the controlling circuit for the line re 
lay 16 is controlled by the line relay 17 and 
the stick relay 18. . 
- The preliminary energizing or pick-up 
circuit for the stick relay 18 may be traced 
as follows: commencing at the battery 21, 
conductors 25 and 48, armature 194 of the 
stick relay 19 associated with the signal 6, 
When said armature is in its lower position, 
conductor 49, armature 14" of the track re 
lay 14 in its lower position, conductors 50 
and 51, circuit controller 34 of the signal 
10 in its closed position, conductors 52 and 
53, stick relay 18 and conductors 54, 32 and 
33, back to the battery 21. 
There are two circuits for maintaining 
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the stick relay 18 energized, one of which 
may be termed the preliminary stick cir 
cuit and the other the final stick circuit. 
The preliminary stick circuit for the stick 
relay 18 may be traced as follows: com 130 
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lmencing at the battery 21, conductors 25 
and 55, armature 18° of the stick relay 18 
in its upper position, conductors 56 and 51, 
circuit controller 34 of the signal 10 in its 
closed position, conductors 52 and 53, stick 
relay 18, and conductors 54, 32, and 33, 
back to the battery 21. . 
The final stick circuit for the stick relay 

18 may be traced as follows: commencing 
at the battely 21, conductors 25, 26, 27 and 
2S, armature 17 of the line relay 17 in its 
lower position, conductor 57, almature 18' 
of the stick relay 18 in its upper position, 
conductors 58 and 53, stick relay 18, and 
conductol's 54, 32 and 33, back to the bat 
tery 21. 
The armature 17 of the line relay 17 is 

preferably so constructed that when it 
moves to the lower position it makes con 
tact with the conductor 57 before it breaks 
contact with the conductor 29, this arrange 
ment being commonly termed a make 
before-break contact. This make-before 
break contact may be obtained in various 
Ways, but is illustrated in Fig. 2 conven 
tionally as consisting of two resilient arms, 
carried by the armature 17, the construction 
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being such that during the downward move 
ment of the almature 17°, the resiliency of 
the upper arm maintains electrical contact 
With the conductor 29 until the lower arm 
makes electrical contact with the conductor 
57, the upper arm, however, breaking con 
tact with the conductor 29 when said arma 
ture is in its lowermost position. - 

Operation. 
Assume that a train traveling from right 

to left in the direction indicated by the ar 
row Y enters the stretch of single track at 
the track section F. The shunting of the 
track relay connected to the track section 
F results in the deénergization of the line 
relay associated with the signal 11; and 
the de?nergization of this line relay in turn 
causes a deemergization of the line relay 
17, which in turn causes a de?nergization of 
the line relay 16, whereupon all of the sig 
mals, 9, 10, 11 assume their biased or stop 
position. While all of the controlling cir 
cuits involved in the above operation are 
not shown in Fig. 2, the reason why this 
operation occurs will be apparent when it is 
remembered that the controlling circuits as 
sociated with the signal 11 are exactly the 
same as those associated with the signal 10, 
and shown in detail in Fig. 2. To explain 
more fully, it can be seen from the control 
ling circuit for the line relay 16, that the 
controlling circuit for the line relay asso 
ciated with the signal 11 is governed by the 
track relays connected to the track sections 
E and F, so that when the train first enters 
the track section F it interrupts the con 
trolling circuit for the line relay associated 
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with the signal 11, and causes the deÉner 
gization of this line relay. When the line 
l'elay associated with the signal 11 is desin 
ergized, remembering that the line relay 
and the stick relay associated with this sig 
nal govern the line relay 17 associated with 
the signal 10 in the same way as the line 
relay 17 and the stick relay 18 govern the 
line relay 16, it can be seen that since the 
stick relay at the signal 11 is at this time 
de&nergized, the de?nergization of the line 
relay at the signal 11 interrupts the con 
trolling circuit for the line relay 17. When 
the line relay 17 is deemergized and its 
almature 17' moves to its lower position, 
the controlling circuit for the line relay 
16 is interrupted, since the stick relay 18 
at this time is de&nergized by reason of the 
fact that its pick-up circuit is broken at the 
armature 14" of the track relay 14. 
From the foregoing it can be seen that 

when a train traveling from right to left, 
in the direction indicated by the arrow Y 
enters the stretch of single track all of the 
Opposing signals, as the signals 9, 10 and 
11 assume their biased or stop position; and 
during the movement of a train through the 
stretch of single track these signals are held 
in their stop position until the train passes 
each one in turn. 
As the train in question passes through 

the successive track sections the signals 6,7 
and S are controlled in exactly the same way 
as the signals 9, 10 and 11 are controlled by 
a train moving from left to right in the di 
rection indicated by the arrow X; and this 
way in which the signals 9, 10 and 11 are 
controlled by the train traveling in the di 
rection indicated by the arrow X will now 
be described. 
When the train traveling in the direction 

indicated by the arrow X enters the track 
section A, the shunting of the track relay 
13 drops the armature 13 of this track re 
lay and interrupts the controlling circuit 
for the line relay 16, whereupon the arma 
ture 16 of said line relay drops and inter 
rupts the controlling circuit for the signal 
9 and causes said signal to assume its biased 
or stop position. As the train progresses 
and enters the track section B, the track re 
lay 14 is shunted, and its armature 14 opens 
another break in the controlling circuit for 
the line relay 16, thereby holding the sig 
nal 9 in its stop position. The dropping of 
the armature 14 of the track relay 14 closes 
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the pick-up circuit for the stick relay 18; 
and as soon as the armatures of this stick re 
lay assume their upper position, the prelimi 
nary stick circuit controlled by the armature 
18° of said stick relay and the circuit con 
troller 34, is established. As the train pro 
gresses and enters the track section C, the 
shunting of the track relay 15 and the drop 
ping of its armature 15 interrupts the con 
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trolling circuit for the line relay 17, there 
by causing the armatures 17 and 17 of this 
line relay to move to their lower position. 

Referring first to the controlling effect 
produced on the stick relay by the de?ner 
gization of the lirie relay 17, the armature 
17 of said line relay in dropping, makes 
contact with the conductor 57 before it 
breaks contact with the conductor 29; and 
in this way the final stick circuit is estab 
lished before the controlling circuit for the 
signal 10 is broken and before the signal 10 
moves toward its biased position and opens 
the circuit controller 34. Referring now to 
the effect produced upon the line relay 16 
by the deinergization of the line relay 17, 
it can be readily seen that while armature 
17 of the line relay 17 interrupts one of 
the multiple paths by which current may be 
supplied to the line relay 16, the armature 
18° of the stick relay 18, being in its upper 
position, closes the other multiple path, 
whereby, regardless of the fact that the line. 
relay 17 is de&nergized, the line relay 16 
may be energized and the signal 9 caused 
to assume an operated position as soon as 
the train in question has entirely left the 
track Sections A and B. In this connec 
tion it is noted that the signal 10 being in 
the horizontal or stop position, the signal. 
9 would, in practice, assume the caution po 
sition by reason of certain controlling cir 
cuits well known in the art, which, for sim 
plicity, have not been illustrated in Fig. 2. 
As the train progresses and enters the 

track section D, the signal 10 is held in its 
biased or stop position, and the stick relay 
associated with the signal 11 is picked up ; 
then, as the train progresses into the track 
section E, the signal 11 assumes its stop po 
sition, and since the stick relay at the sig 
nal 11 is energized and maintained ener 
gized in the same way as hereinbefore de 
scribed in connection with the stick relay 18, 
when the train entirely leaves the track sec 
tions C and D, the signal 10 may assume 
an operated position, for the same reason 
and in the same way as the signal 9 was 
able to assume an operated position when 
the train had entirely left the track sec 
tions A and B. As the train progresses into 
the track section F, the signal 11 is in its 
stop position; and if desired, the controlling 
circuit associated with the signal 12 may be 
so constructed that a stick relay may be 
used and energized at that time, although 
this is not essential; but in either case, after 
the train has entirely left the track sections 
E and F, the signal 11 may assume an 
operated position. During this movement 
of the train from left to right the signals 6, 
7 and 8 governing traffic in the opposite 
direction are caused to assume their stop 
position and are held in this position in 
the same way as hereinbefore explained in 

5 

connection with a movement of a train from 
right to left. 

eferring again to the operation of pick 
ing up and sticking up the stick relay 18, 
it can be seen that this stick relay will be 
picked up and stuck up regardless of the 
length of the train or of the speed at which 
it is traveling. To illustrate, when a train 
traveling from left to right, in the direction 
indicated by the arrow s enters, the track 
Section B, the track relay 14 will be shunted 
and the pick-up circuit for the stick relay 18 
will be established regardless of the length 
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of the train or of the speed at which it is 
traveling. As soon as the stick relay 18 is 
energized and its armature 18° is in its up 
per position, the preliminary stick circuit, 
hereinbefore traced, is established; and con 
sequently, regardless of the fact that the 
track relay 14 may be almost instantly re 
energized when the train passes from the 
track section B into the track section C, so 
that there may be a brief interval of time in 
which the track relay 14 is energized and 
the line relay 17 also energized, nevertheless, 
the stick relay 18 remains energized, due to 
the preliminary stick circuit. Shortly after 
the train enters the track section C, the 
armature 15 of the track relay 15 will break 
the circuit for the line relay 17 and cause 
its armature 17 to move to its lower posi 
tion; but it is apparent that it is immaterial 
as far as the operation of the stick relay is 
concerned, how much time is required for 
the track relay 15 and the line relay 17 to 
become deenergized, since the stick relay is 
maintained energized by the preliminary, 
stick circuit during this time. Furthermore, 
regardless of the length of time required for 
the armature 17 of the line relay 17 to as 
Sume its lowermost position, it is certain 
that because of the make-before-break con 
tacts hereinbefore described, the final stick 
circuit for the stick relay 18 will be estab 
lished before the controlling circuit for the 
signal 10 is broken and consequently before 
the circuit controller 34 can move to any 
extent. For this reason the circuit con 
troller 34 may be, if desired, quick acting, 
that is, may open instantly as soon as the 
controlling circuit for the signal 10 is 
broken; and yet this quick action of the cir 
cuit controller 34 will not interfere with the 
proper energization of the stick relay 18. 
The advantage of the arrangement of the 

controlling circuit above described for the 
stick relay 18 may be made clearer if it is 
assumed that the preliminary stick circuit 
controlled by the armature 18° is absent. 
With this condition it can be seen that a 
short and fast moving train may enter and 
leave the track sections C and B, respec 
tively, in such rapid succession that before 
there is time for the track relay 15 and the 
line relay 17 to become deenergized so as to 
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establish the stick circuit for the stick relay 
18, the track relay 14 will become reener 
gized and raise its armature 14" to inter 
rupt the pick-up circuit for the stick relay. 
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In this connection it should be noted that 
relays as they are ordinarily constructed at 
the present time, will cause their armatures 
to raise much quicker than they will allow 
them to drop; and it is evident that this 
characteristic of relays only serves to ac 
centuate the difficulty just described. It is 
appreciated that the difficulty just described 
may be remedied in other ways than by 
means of the arrangement of controlling 
circuits shown in the accompanying draw 
ing and described hereinbefore; but a sig nificant feature of the arrangement of the 
controlling circuit embodying this invention 
is that the proper energization of the stick 
relay is not made dependent in anywise upon 
the relative time required for the operation 
of certain relays. In other Words, while 
the difficulty above mentioned night be ob 
viated for instance by making the stick 

5 relay 1S slow acting in dropping its arma 
tures, or by other changes in the time re 
quired for the operation of the other relays 
or parts, it is possible for this timing of 
operation to become deranged; whereas ac 
cording to the arrangement of controlling 
circuits embodying this invention the time 
required to energize or deenergize any of 
the relays involved in the control of the 
stick relay 18, the time required for the 

; : signal 10 to commence its movement toward 
the biased position, or the time of operation 
of the circuit controller 34 may vary 
through a wide range without affecting the 
proper energization of the stick relay 18. 
Ordinarily the time required for a sem 
aphore signal to move to its biased position 
will not vary appreciably and by making 
the circuit controller 34 such that it will re 
main tenporarily closed after the control 
ling circuit for the corresponding signal, as 
10, is first broken by the dropping of the 
armature of the corresponding line relay, 
it is possible to dispense with the make-be 
fore-break contacts on said armature. 
The pick-up circuit for the stick relay 18, 

hereinbefore traced, includes the armature 
19, in its lower position, actuated by the 
stick relay 19 associated with the signal 6; 
and in the same way the pick-up circuit for 
the stick relay 19 which is the same as that 
for the stick relay 18, includes the armature 
18 of the stick relay 18 in its lower position. 
In other words, the pick-up circuit for the 
stick relay 18 is controlled by the stick relay 
19 of the adjacent opposing signal 6, and 
said stick relay 18 cannot be preliminarily 
energized when the stick relay 19 is ener 
gized, or vice versa. The significance of this 
control of each stick relay by the stick relay 
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of the adjacent opposing signal may be made 
clearer by explaining the operation under a 
special condition where this mutual control 
is necessary to give proper protection to 
train movement. Assume a train traveling 
from right to left in the direction indicated 
by the arrow Y, and assume that this train 
has entered the stretch of single track and 
has progressed until it occupies the track Sec 
tion B. If there is no train following this 
train so that the track sections C, D, E and 
F are not occupied, it can be seen that the 
signal 10 may assume its vertical or clear 
position; and consequently with the train 
under consideration in the track section B, 
the pick-up circuit for the stick relay 18 
would be established, assuming that the con 
trol of this pick-up circuit by the stick re 
lay 19 were absent. Then, suppose a second 
train also traveling from right to left in the 
direction indicated by the arrow Y, enters 
the track section F. This second train would 
cause the line relays associated with the sig 
nals 11 and 10 to be de?nergized and said 
signals to assume their stop position as ex 
plained hereinbefore; and, consequently the 
stick circuit for the stick relay 18 could be 
established, it being remembered that the 
stick relay 18 has been energized previously 
by the first train on the track section B. 
Then, as the first train proceeds through the 
track sections A and B out of the stretch of 
single track, the line relay 16 could be ener 
gized and the signal 9 might assume its clear 
position, in spite of the fact that the second 
train is in the stretch of single track and 
traveling from right to left, the energiza 
tion of the line relay 16 being possible, as 
explained hereinbefore, because the stick 
relay 18 is energized. Obviously, the special 
case above described does not afford proper 
protection to the second train; but in this 
discussion it was assumed that the control of 
the pick-up circuit for the stick relay 18 by 
the armature 19 of the stick relay 19 was 
Omitted so that the above described danger 
Ous condition can not occur in the particular 
arrangement of controlling circuits embody 
ing this invention. The reason for this can 
be seen by noting that the stick relay 19 is en 
ergized when the first train enters the track 
Section C, in the same way as hereinbefore 
explained in connection with the stick relay 
18; and, consequently when this first train 
progresses and enters the track section B. 
although the track relay 14 is shunted so as 
to close the normally open break in the 
pick-up circuit for the stick relay 18, there 
already exists at the armature 194 of the 
stick relay 19, another break in said pick-up 
circuit. It should be noted that the control 
of the stick relay 18 by the stick relay 19 
does not interfere with the proper energiza 
tion of the stick relay 18 by a train traveling 
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from left to right, since when a train travel 
ing in this direction enters the track section 
B, the stick relay 19 will be de&nergized. 
In the arrangement of controlling circuits 

illustrated in Fig. 2, the final stick circuit is 
shown as controlled by the armature 17 of 
the line relay 17, and the pick-up circuit for 
said stick relay is shown as controlled by 
the circuit controller 34; but it is apparent 
that said armature 17 and said circuit 
breaker 34 are subjected to the same control 
ling influence, namely, the line relay 17, and 
consequently may be used interchangeably, 
if desired. Thus, if occasion requires, the 
circuit controller 34 may be replaced by an 
armature on the line relay 17, one such 
occasion, which may be mentioned, being 
that in which light signals instead of sema 
phore signals are used. Other modifications, 
rearrangements and alterations in the par 
ticular embodiment of the invention illus 
trated might be made without departing 
from the invention, and consequently I do 
not wish to be restricted to the details of 
construction and arrangements of parts and 
circuits shown and described. Although I have particularly described 
the construction of one physical embodi 
ment of my invention, and explained the op 
eration and principle thereof; nevertheless, 
I desire to have it understood that the form 
Selected is merely illustrative, but does not 
exhaust the possible physical embodiments 
of the idea of means underlying my inven 
tion. . . .'' 

What I claim as new and desire to secure 
by Letters Patent of the United States, is: 

1. In a signaling system for railroads, in 
combination: a stretch of track divided into 
track circuit sections; a circuit controller governed by a predetermined portion of said 
stretch and closed when that portion of the 
stretch is occupied; another circuit control 
ler governed by another portion of said 
stretch and open when that latter portion is 
occupied; a stick relay; a pick-up circuit for 
said stick relay including in series said cir 
cuit controllers; coöperating contacts oper 
ated by the relay itself and closed when 
that relay is energized; a preliminary stick 
circuit for said stick relay including said an 
other circuit controller and said coöperating 
contacts; a final stick circuit governed by 
Said relay and having two normally open 
breaks therein; means governed by said 
stick relay for closing one of said breaks 
when that relay is energized; means for 
closing the other normally open break so 
long as said another portion of said stretch 
of track is occupied; and means for signal 
ing governed by said stick relay. 

2. In a signaling system for railroads, in 
combination: a stretch of track divided into 
track circuit sections; a circuit controller 
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governed by a predetermined portion of said 
stretch and closed when that portion is oc 
cupied; another circuit controller governed 
by another portion of said stretch of track 
and open when that portion is occupied; a 
stick relay; a controlling circuit for said 
relay including in series both of said circuit 
controllers; coöperating contacts operated 
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by said relay and closed when said relay is 
energized; another controlling circuit for 
said relay including in series said coöperat 
ing contacts and said another circuit con 
troller; means for maintaining said relay 
energized after it has been energized so long 
as Said another portion of the track is oc 
cupied; and means for signaling governed 
by said stick relay. 

3. In a signaling system for railroads, in 
combination: a stretch of track divided into 
track circuit sections; a stick relay; a pick 
up circuit for said relay; a preliminary stick 
circuit for said relay governed by the relay 
itself; a final stick circuit for said relay 
governed by the relay itself; means con 
trolled by the track circuit sections of a 
predetermined portion of said stretch of 
track for establishing said circuits in im 
mediate succession in the order named, each 
succeeding circuit being established prior to 
the interruption of the next preceding cir 
cuit; and means for signaling governed by 
said stick relay. . . . 
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4. In a signaling System for railroads, in 
combination: a stretch of track divided into 
track circuit Sections; a signal having a 
biased position and an operated position and 
governing traffic over said stretch; a circuit 
controller subjected to the same controlling 
influence as said signal and closed when 
said signal is in its operated position; a 
relay governed by a portion of the stretch 
of track protected by said signal; a second 
circuit controller governed by the track cir 
cuit section next in the rear of said signal; 
a stick relay; a pick-up circuit for said relay 
including in series both of said circuit con 
trollers; coöperating contacts operated by 
Said stick relay and closed when it is ener 
gized; a preliminary stick circuit for said 
relay including in series said coöperating 
contacts and said first mentioned circuit con 
troller; other coöperating contacts operated 
by said stick relay and closed when that re 
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lay is energized; a final stick circuit for said 
Stick relay including said last mentioned co 
operating contacts and having a normally 
open break therein; means controlled by 
said first mentioned relay for closing said 
normally open break; and means for signal 
ing governed by said stick relay. 

5. In a signaling system for railroads, in 
combination: a stretch of track divided into 
track circuit sections; a signal having an op 
erated position and a biased position and 
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governing traffic over said stretch; a circuit 
controller subjected to the same controlling 
influence as said signal and closed when 
said signal is in its operated position; a 
Stick relay; a controlling circuit for said 
stick relay including said circuit controller; 
means governed by a track circuit section 
adjacent to said signal for closing said con 
trolling circuit; coöperating contacts op 
erated by said stick relay and closed when 
it is energized; another controlling circuit 
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for said stick relay including said coöperat 
ing contacts and said circuit controller; 
means for maintaining said stick relay en 
ergized after it has been initially energized 
so long as the portion of track protected by 
said signal is occupied; and means for sig 
Inaling controlled by said stick relay. 

6. In a signaling system for railroads, in 
combination: a stretch of track divided into 
track circuit sections; a slow acting circuit 
controller governed by the track circuits of 
a portion of the stretch and closed when that 
portion is not occupied; a stick relay; an 
energizing circuit including said circuit con 

... troller and the back point of the track relay 
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of a track section adjacent to said portion: 
a shunt for said back contact which is closed 
when said stick relay is energized; and 
means for maintaining said stick relay en 
ergized after it has been initially energized 
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predetermined track circuit adjacent to said 
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so long as said portion of the track is oc cupied. 
7. In a signaling system for railroads, in 

combination: a stretch of track divided into 
track circuit sections; a normally closed line 
circuit controlled by the track circuits of a 
predetermined portion of the stretch; a stick 
relay; an energizing circuit for said stick 
relay controlled by said line circuit and a 
portion of the stretch, said energizing cir 
cuit being established when said predeter 
mined track circuit is occupied and said 
line circuit closed; and two stick circuits for 
said relay controlled by the relay itself, said 
stick circuits having their continuity sepa 
rately dependent upon the line circuit being 
respectively closed and broken. 

S. In a signaling system for railroads, in 

combination: a stretch of track divided into 
track circuit sections; a line circuit con 
trolled by the track circuits of a portion of 
said stretch; a stick relay: a circuit con 
troller governed by said line circuit and 
closed when Said portion of the stretch is 
not occupied; a preliminary stick circuit, 
for said relay including said circuit con 
troller: at ther circuit controller governed 
by Sail line circuit and closed when said 
portion of the stretch is occupied; and a 
final stick circuit for said stick relay includ 
ing Said another circuit, controller. 

9. In a signaling system for railroads, in 
combination: a stretch of track divided into 
track circuit sections: a first circuit coin 
trollier and a second circuit controller gov 
ened by a track circuit and respectively 
opened and closed when the track circuit is 
Occupied; a stick relay; an energizing cir 
cuit for said stick relay including the first 
circuit controller and governed by another 
track circuit; a stick circuit for said stick 
relay including the second circuit controller; 
and means for naintaining said stick relay 

55 

60 

65 

70 

75 temporarily energized after it has been ini 
tially energized until said second circuit 
controller is closed. - 

10. In a signaling system for railroads, 
in combination: a stretch of track divided 
into track circuit sections; a normally closed 
line circuit controlled by the track circuits 
of a portion of said stretch; a normally 
closed circuit, controller and a normally 
open circuit controller governed by said line 
circuit and respectively opened and closed 
when said line circuit is broken by the pros 
ence of a train on said portion of the stretch; 
a stick relay; an energizing circuit for said 
relay including said normally closed circuit, 
controller; a stick circuit for said relay in 
cluding said normally open circuit con 
tFoller; and means controlled by said nor 
mally closed circuit controller and by the 
stick relay itself for maintaining said stick 
relay encrgized after it has been initially 
energized until said stick circuit is estab 
lished by the closing of the normally open 
circuit controller. 

NEIL D. PRESTON. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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