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UNITED STATES PATENT OFFICE. 
CEARLES H. LAY, OF wILKINSBURG, PENNSYLVANIA, ASSIGNOR TO THE UNION 

&WITCH & SIGNAL COMPANY, OF SWISSWALE, PENNSYLVANIA, A CORPORATION 
OF FENNSYLVANIA, RAILWAY SIGNALING, 

1, 166,915, 

To all whom it may concerni 
Be it known that I, CHARLEs H. LAY, a 

citizen of the United States, residing at Wilkinsburg, in the county of Allegheny 
and State of Pennsylvania, have invented 
certain new and useful Improvements in Railway Signaling, of which the following 
is a specification. 
My invention relates to railway, signaling, 

and particularly to systems of automatic 
signaling of the type in which the signals 
and other apparatus are controlled by track 
circuits. . 

I will describe certain forms of railway 
signaling systems embodying my invention, 
and will then point out the novel features 
thereof in claims. 

In the accompanying drawings Figure 1 
is a diagrammatic view showing one form of 
signaling system embodying my invention, 
the apparatus being arranged for one block 
overlap. Figs. 2, 3, and 4 are views simi 
lar to Fig. 1, but showing modifications ar 
ranged to provide two, one-half, and one 

5 and one-half block overlap respectively. 
Figs. 1*, 2*, 3, 3, 4, and 4 are views show 
ing diagrammatically the manner in which 
the signals and automatic stops shown in 
the preceding views are affected by the pres 
ence of trains. Fig. 5 is a view showing 
one of the automatic stops shown in the 
preceding views. 

Similar reference characters refer to simi 
lar parts in each of the several views. 

35 Referring to Fig. 1 reference characters 1 
and 1’, designate the track rails of a railway 
track over which traffic moves in the direc 
tion of the arrow. These rails are divided 

40 

45 

into sections or blocks by any one of the 
several methods used in the art of railway 
signaling, such as insulated joints 2 in the 
rails. In the drawing I have shown two 
complete sections, B and C, and also the 
beginning and end respectively of two sec 
tions, A and D. 

Located adjacent, the entrances to the 
blocks are signals L., L., L, which signals 

55 

as here shown are of the type in which 
lights only are employed for giving indi 
cations. Each signal is capable of giving 
three indications, namely, red for “stop.” 
yellow for “caution,” and green for 
“clear-indications well understood by 
those versed in the art of railway signaling. 
The lamps for giving the red, yellow and 

Specification of Letters Patent, Patented Jan. 4, 1916. 
Application filed November 2i, 1914, Serial No. 873,255. 

green indications are designated R, Y and 
G respectively. Automatic stops, S', S', and 
S are also located at the entrances to the 
blocks near the corresponding light signals. 
As shown in Fig. 5, each automatic stop 
comprises an electromagnet 3, and a rocker 
arm 3 pivotally mounted at 3. When the 
electromagnet is energized it attracts arm 3, 
holding it in a vertical position, against the 
force exerted by a counterweight 3. This 
position of the arm 3 I shall call the in 
operative position because the trip arm 3 

60 

65 

which moves with the rocker arm 3 is held 
below the track rail 1. When, however, the 
magnet 3 is deemergized, it releases arm 3, 
So that counterweight 3 swings the arm 3 
into engagement with a stop 3. This posi 
tion of the automatic stop I shall call the 
operative position, for trip arm 3 is now in 
a vertical position and its tip is therefore 
raised above the top of track rail 1 so that it 
will engage with a trip valve placed on the 
car or other vehicle that runs past the auto 
matic stop. This trip valve then operates 
mechanism by which the car or train is 
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slowed down or brought to a standstill. In 
Fig. 1 each automatic stop S, etc., is simi 
larly located with respect to the track rails, 
although to avoid confusion of the circuit 
diagram I have shown the automatic stops 
removed from the track rails. Operatively 
connected with arm 3 is a circuit controller 
consisting of contact arms 4, 5, 6, which 
make contact with points 11, 12, 13 respec 
tively when the automatic stop is in the 
inoperative position, and which engage with 
contact points 7, 8, 9, respectively, when the 
automatic stop is in the operative position. 
I have herein described only one form 

of an automatic stop, but I wish it under 
stood that I do not limit myself to a stop 
of this particular kind. * . . . 

Each block section is equipped with a 
track circuit, consisting, as usual, of a source 
of electric signaling current, the track rails 
of the section, and a relay operated by the 
signaling current flowing in the track cir 
cuit. In the form shown herein, the source 
of current is a transformer T, TC or T 
located at one end of the track section, and 
a track relay R. R. or RA is connected with 
the rails at the other end of the track section. 
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Each relay as here shown is of the polyphase 
type comprising two windings 23 and 24 
and a plurality of contact fingers 111, 111", 110 
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111, etc. These relays are of the three posi 
tion type, so that when either winding of 
the relay is deenergized, the contact fingers 
are in the middle positions, and when both 

to the left or right depending upon the rela 
tive polarity of the currents in the two Windings. 

Located adjacent the signals are line re 
lays MA, MP, Me, etc., ??????????”??†, rising two 
windings 25 and 26 and contact fingers 112, 
112, etc. The purpose of these relays will 
be pointed out hereinafter. 
Power for the operation of sig:33ls, relays, 

automatic stops, and for feeding the track circuits is supplied by alternating current 
mains N through transformers P, PP, P. 
The secondary coil of each of these trans 
formers is tapped at the middle, so that 
either the full voltage or half the voltage of 
the coil may be used. The mains N are sup 
plied with alternating signaling current 

... from a suitablesource which is not shown in 
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the drawings. 
The functions and operation of the cir 

cuits may be explained as follows. I will 
suppose the rails to be entirely unoccupied, 
and will consider first section B. Trans 
former P supplies, say, 110 volts between 
points 20 and 22. Assume that at a certain 
instant the voltage wave has such phase that 
point 22 is of higher potential than point 20. 
Then point 21 is negative with respect to 
point 22, but positive with respect to 
point. 20. : - 

Coil 24 of relay R is connected directly 
across the secondary of transformer PP; the 
circuit for this coil being: from point 22 of 
transformer P through wires 35 and 121, 
coil 24, wires 120,31 and 30 to point 20 of 
transformer P. Hence this coil is always 
energized. Coil 23 of the same relay is con 
nected directly across the track, hence it is 
energized as long as no train is in section B. 
Suppose for the time being that the phase 
of the current through coil 23 is such that 
the contact fingers of relay R are swung to 
the left, as shown on the drawing. I will 
call this the normal pick up position, to dis 
tinguish it from the reverse pick up position 
when the contacts are swung to the right. 

. Coil' 26 of line relay Mº is connected di 
rectly across the secondary of transformer 
P", the circuit being from point 22 of trans 
former P through wires 35 and 124, coil 
26, wires. 32, 31 and 30 to terminal 20 of 
transformer PP, Hence this coil is always. energized. Coil 25 of relay MP is energized 
through the circuit; from terminal 22 of 
transformer P. wires 35 and 47, contact 40 
or 41 and contact finger 111 of relay R4, 
wire 33, contact finger 111 and contact 42 
or 43 of relay R', wire 125, coil 25, wires 
32, 31 and 30, to terminai 26 of transformer 

- ?. . . . .:. 
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P. Hence it is evident that line relay M. 
is energized as long as the track relays of 
blocks A and B are energized, either normal 
or reversed. 

windings of the relay are energized, the re 
lay “picks up and the contactfingers swing The automatic stop S is energized by the 

completion of the following circuit: from 
terminal 22 of transformer P', through wires 
35 and 47, contact 40 or 41 and contact fin 
ger 111 of relay RP, wire 37, coil 3", wire 36, 
contact 50 arid contact finger 112 of relay 
M, wires 31, 31 and 30 to terminal 20 of 
transformer P. Thus it will be seen that 
the automatic stop when in the operative 
position cannot be moved to the inoperative 
position until the adjacent line relay is 
???? up and the track, relay of the same lock is also energized, either normal or re 
versed. Once stop S is placed in the in 
operative position, however, it will remain 
in such position even if contact 50 of the line 
relay is opened, because contact finger 4 of 
the stop Sthen makes contact with point 11, 
thus bridging contact 50 of relay MP, the 
circuit then being: from coil 3", through con 
tact 4-11 of automatic stop S through 
wires 110 and 30 to terminal 20 of trans 
former PP. 
The automatic stop may be held in the 

inoperative position also by the following 
circuit: from terminal 22 of transformer P, 
wire 35, wire 47, contact 44 and contact 
finger 111 of relay R, wire 33, wire 37, coil 
3 of automatic stop S, contact 4-11 of 
automatic stop Sº, wire 110, wire 30 to ter 
minal 20 of transformer P. In other words, 
the automatic stop will be held in the inop 
erative position, even though the adjacent 
track relay is deenergized, until the track 
relay of the block in the rear picks up, i. e. 
until the rear of the train is completely out 
of the block in the rear. . . 
A release key K is provided for each stop 

for use in case of emergency. By depressing 
this key, contact 50 of relay M is short cir 
cuited. Hence the automatic stop may be 
cleared by depressing key K even though 
relay M is deenergized. Once the stop is 
cleared it will be held in that position 
through contact 4-11 of the stop S. 
Transformer T is energized through the 

following circuit: from tap 21 of trans 
former P, through wire 63, coil 60, wire 62, 
contact finger 112° and contact 53 of relay 
M’, wire 64, contact 6-13 of automatic stop 
S, wire 35, to terminal 22 of transformer 
P. Hence with the phase of voltage 
assumed above, winding 60 has the instan 
taneous polarity indicated on the drawing. 
I will call this the normal polarity of the 
transformer, i. e. that polarity which will 
cause the contacts of track relay R to swing 
to the left. It is evident that this polarity 
can be obtained only if the line relay, MA 
is picked up and the automatic stop S is in 
the inoperative position. If the automatic 
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stop S is in the operative position, relay 
MA being picked up, then contact 8-9 of 
stop S is closed, instead of contact 6-13; 
thus coil 60 of transformer T is energized 
by the part 21-20 of transformer P. 
Hence the polarity of coil. 60 is the reverse 
of that indicated on the drawing. However, 
if the line relay MA is deemergized, contact 
53 is broken and contact 54 is made. This 

0. 
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contact 54 is connected by means of wires 
66 and 30 to terminal 20 of transformer P. 
Then coil 60 of transformer T is energized 
by the circuit; from point 21 of transformer 
P, wire 63, coil 60, wire 62, contact finger 
112° and contact 54 of relay M*, wires 66 and 
30 to point 20 of transformer P. Thus, 
regardless of the position of the automatic 
stop, as long as line relay Mº, is deiènergized. 
transformer T has the polarity opposite to 
that indicated on the drawing. 
The effect of the reversal of polarity of 

transformer T is to cause relay RP to 
reverse, i.e. to pick up to the right instead 
of the left as shown on the drawing. The 
light displayed by the signal LP depends 
upon the following conditions. Green lamp 
G is illuminated upon completion of the 
following circuit: terminal 22 of trans 
former P, wire 76, contact 5-12 of auto 
matic stop S, wire 75, contact finger i12 
and contact 51 of relay MP, wire 74, contact 
finger 111 and contact 45 of relay RP, wire 
73, lamp G, wires 81 and 30 to terminal 20 
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of transformer P. Hence a green light is 
displayed only when track relay R is ener 
gized normal, line relay MP is picked up, and 
the automatic stop is in the inoperative 
position. 
Yellow lamp Y is illuminated upon the 

completion of the same circuit as the above, i. 
except that contact 46 must be closed instead, 
of contact 45 so that current flows through 
wire 119 and lamp Y. Therefore, to obtain 
a yellow light, the track relay RF must be 
energized reversed, the line relay MP must 
be picked up and the automatic stop S must 
be in the in operative position. 
Redlamp R is illuminated upon the com 

pletion of the following circuit: from termi 
nal 22 of transformer P, through wire 76, 
contact 5-8 of automatic stop SP, wire 77, 
lamp R, wire 31 and 30 to terminal 20 of 
transformer P. Thus whenever the auto 
matic stop Sis in the operative position, a 
red light is displayed by signal L.F. But 
the circuit through lamp R may also 
be completed as follows: from terminal 22 
of transformer P, through wire 76, contact 
5-12 of automatic stop SP. wire 75, contact 
finger 112 and contact 52 of relay Mb, wire 
77, lamp R, wires 31 and 30 to termina 20 
of transformer P. Hence, in case line relay 
M is deenergized, but the automatic stop is 
in the inoperative position, a red light will 
also be displayed. 

R 

What has been said about block section 
B applies equally well to the remaining 
block sections. This is evident, of course, 
from the identity of the apparatus for the 
Several sections. The operation of the apparatus shown in 
Fig. i will best be understood by reference 
to Fig. 1", wherein I have shown a plural 
ity of successive block sections each equipped 
with a signal and an automatic stop as in 
Fig. 1. Block section B being occupied by 
a train, the track relay R for this section 
is in the deemergized or middle position, so 
that both lamps G and Y of signal L are 
extinguished because their circuits are open 
at contact 111. Line relay M is deemer 
gized because its circuit is open at contact 
111° of relay R*, and stop S* is in the op 
erative position because its circuit is open 
at contact 111 of relay R. Lamp R of 
signal L is therefore illuminated because 
its circuit is closed at contact 5-8 operated 
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by stop S". In section C, the track relay 
R is energized in such direction that its 
contact arms are swung to the right because 
the right hand terminal of primary 60 of 
20 of transformer P by contact 112°-54 of 
relay M. Hence the circuit for lamp G of 
signal L is open at contact 111° of relay 
R. Relay Misdeenergized because the 
circuit for its winding 25 is open at contact 
111 of relay. R, hence the circuit for lamp 
Y of signal L is open at contact 112 of 
relay Mi°. Stop S° is in the operative po 
sition because its circuit is open at contact 
112" of relay M, hence the circuit for red 
lamp R of signal L is closed at contact 
5-8 of stop S. In section D the track re 
lay i' is eiei'gized in such direction that its 
contact aras are swung to the right because 
the line relay M is definergized, and the line 
relay MP for section D is energized because 
the ti'alck reilys for sections ID and C are 
both energized. Hence the stop SP is in 
the inoperative position because its pick-up 
circuit is closed at contact 112 of relay MP 
for section D and at contact 111 of the 
track relay for the same section. Lamp Y 
of the signal LP is therefore illuminated be 
catase its circuit is closed at contact 111-46 
of track relay RP and at contact 112-51 
of line relay MP and also at contact 5-12 
of stops SP. 
the stop are in normal condition because 
the track relay is energized in normal di 
rection and the line relay is energized. As 
the train proceeds into section Ait will de 
energize the track relay and the line relay 
for this section so that the green lamp of 
signal L will become extinguished and the 
'ed lamp will become illuminated at once 
through contact 112-52 of the line relay 
and contact 5-12 of the stop. The stop SA 
will remain in the inoperative position how 

transformer T is connected with terminal 
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ever until the entire train has left section B 
beca Rise it is energized through contact iliº 
of track relay is antii this relay becomes energiged. 

it will be seen from the foregoing that 
with the arrangement of apparatus shown 
in Fig. 1, when a section is occupied by a 
train the signal for that section and for 
the Section next in the rear both indicate 
"stop', while the signal for the second sec. 
tion in the rear of the occupied section indi 
cates "caution”; and the automatic stops 
for the occupied section and for the section 
next in the rear are in the operative posi 
tion. Hence a full block overlap is pro 
vided, that is, the minimum distance be 
tween trains is the length of one block sec 
tion, and a following train may not ap 
proach at fill speed to within two blocks 
distance from a 2'eceding train. To re 
ceive a clear indicatio; i following train 
must be at least, three blocks behind a pre 
ceding train. . 
The length of overlap may be increased 

by controlling the winding 25 of each line 
relay M by a greater number of track re 
lays in advance of the line relay. Thus, to 
provide two blocks overlap, the circuit for 
coil 25 of the line relay is passed in se 
lies through the contacts of the track relay 
for the corresponding block and through the 
contacts of the track relays of the two blocks 
in advance, as shown in Fig. 2. In this 
view each track relay, R, R or RA is 
equipped with an additional contact finger 
111" which makes contact with point, 133 
when the relay is energized in the normaal 
direction and with point 34 when the eer 
gization of the relay is 'eversed. The cir 
cuit, through which coil 25 of line relay MC 
is energized is then : from terminal 22 of 
transformer I, throagh wires 35 and di. 
contact 40 or 4i and contact finger iii of 
relay ... wire 135, contact 133 or 134 and 
contact inger 113° oil relay R, wire 33, 
contact, fier it and contact 42 or 43 of 

coil 35 of relay. M, 

ne other parts of tire circuits 
îik? šiose of Fig. 1 

shows a ::ir of track rails divide 
, , C, R, etc., each block being 

equipped with apparatus as shown in Fig. 2, 
Suppose a trai is in block A. Thea ühe 
track relay R* is deinergized, so that the 
circuit for coil 25 of relay i? is broken and 
the upper contacts of this rely are opened Thereby automatic stop S is deinergized 
and moves to the operative position, and the 
polarity of transformer T is reversed. 
red light is displayed at the entrance ... kio 
block. A because the automatic stop S is is 
the operative position. iii biock i 3 år. I'R 
relay R is energized 'eversed, due 
versed pola Farty (If Y'EKISfariner º. 

energized reversed, the line relay 

played by the sign 
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lay Misdeenergized because track relay R 
is deenergized. Hence the automatic stop 
8 is in the operative position, the track 
transformer Tis of reversed polarity and 
a red light is shown at the entrance to the 

in block C conditions are similar to 
RC S 
is de 

energized, the automatic stop S is in the 
operative position, the track transformer TD 
is of reversed polarity and a red light is dis 

all at the entrance to the 
block. Also in block D the track relay R 
is energized reversed, but the line relay MP 
of this block is energized because the track 

block. 
those in block B. The track rela 

relays of the blocks D, B, and C are ener 
gized. Hence the automatic stop SP moves to 
the inoperative position. Thereby the polar 
ity of transformer T is made normal. 

relay RP is energized reversed. Finally, in 
block E, the track relay R is energized nor 
nal, the line relay Mºis energized, the auto 
imatic stop S is in the inoperative position, 
and the track transformer 'T' is of normal 
polarity. A green light is shown by the 
signal at the entrance to the block, because 
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A 
yellow light is displayed by the signal at 
the entrance to this block because the track 

90 

the track relay R is energized in the nor 
Jnal direction. Thus the minimian distance 
between trains, when the apparatus is ar 
ranged as in Fig. 2, is two blocks, and a 

96. 

following train may mot approach at full, 
speed to within three blocks distance from 
a preceding train. To receive a clear indi 
cation a following train must be at least four 
blocks behind a preceding train. 

Referring now to Fig. 3, I have here 
shown an arrangement of apparatus by 
which a half block overlap may be secured. 
Each block is divided into two sub-sections 
y additional insulated joints 2; thus block 
C is subdivided into sub-sections C and C. 
I provide also additional alternating cur 
ent, two position relays W., W. and WA 
which I shali Gali taxiliary track relays, 
each placed as shown in the middle of a 
block at the entrance end of the forward sub 
section. Furthermore, transformers T, Te, 
T connected directly across transformers. 
P, PP, P are substituted for transformers 
T, T, T at the exit ends of the block sec 
tions. The latter transformers are each 
placed at the middle of a block and are en 
ergized through the same circuits as shown 
in Fig.1. The energizing circuit for a line 
relay, M for instance, is as follows: from 
terminal 22 of transformer P, through 

i wires 35 and 4, to contact 40 or 41 and con 
A. 

act 100 of relay W, wire 33, contact finger. 
Sct finger 111* of relay R. wire 102, con 
111' and contaét.42 or 43 of relay R°, wire 
125, coil 25 of relay M, wires 323i and 30 

terminal 20 of transformer, PB. .. 'There 
fore, in order to energize the line relay, the 
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adjacent track relay contacts must be closed, 
either normal or reversed, the front contact 
of the auxiliary relay must be closed and 
the contacts of the track relay of the block 

O 

in advance must be closed, either normal or 
reversed. When the relay Wisdeenergized, 
the back contact closes the following circuit: 
from terminal 22 of transformer P, through 
wires 104 and 103, contact 101, wires 102 and 
37, magnet winding 3 of automatic stop S, 

: contact 4-11 of automatic stop S, wire 110 

20 
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in the operative position. 

to terminal 20 of transformer P. There 
fore, once the automatic stop is in the in 
operative position, it will be held so as long 
as the back contact of the relay of the sub 
sections in the rear is closed. Hence when 
a train is leaving sub-section B of block B, 
for instance, the automatic stop at the en 
trance to block. A will be held in the inop 
erative position until the entire train has 
left block B. 
Referring now to Fig. 3 as well as to Fig. 

3, if a train occupies subsection B' of block 
B, the track relay R is de&nergized, where 
by the circuit of the line relay MP is opened. 
Thus the automatic stop S is caused to 
move to the operative position and the po 
larity of track transformer T is reversed. 
A red light is displayed at the entrance to 
the block B, because the automatic stop is 

. In block C the 
track relay R is energized reversed, due to 
change of polarity of transformer T. But 
line relay Mºis deénergized because the con 
tacts of the track relay R of block B are 
open. With the line relay contacts open the au 
tomatic stop cannot be moved to the inopera 
tive position, hence a red light is displayed 
at the entrance to block C, and the polarity 
of transformer TD is reversed. Similarly, in 
block D the track relay is energized reversed. 
The line. relay of block D is energized. 
Hence the automatic stop moves to the inop 
erative position and the polarity of track 
transformer T becomes normal. Since the 
reverse contacts of the track relay RP are 
closed, a yellow light is displayed at the en 
trance to block D. 

Conditions in block E are the same as in 
block D with the exception of the fact that, 
the track relay is energized normal, which 
causes the green light to be shown at the 
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entrance to block E. Now, assume the train 
to be in sub-section B of block B, as shown 
in Fig. 3. 
whereby the circuit of line relay M is kept 
open, even though track relay R is ener 
gized normally. Thus automatic stop S. 
cannot move to the inoperative position, 
track transformer T is of 'eversed polarity 
and a red light is displayed at the entrance 
to block 3. 

In block C, the track relay R is energized 
reversed. Line relay M is also energized, 
because track relays V: and R are both 

Then relay V is de?nergized, 

s 

picked up. Thus automatic stop S will 
move to the operative rosition and trans 
former T becomes of normal polarity. The 
yellow light shows at the entrance to block 
C because the reverse contacts of relay R. 
are closed. The same conditions prevail in 
block D, except that the track relay RP is 
energized normally. Therefore a green 
11ght is displayed at the entrance of this 
block. 
The above description show that the mini 

mum distance between two trains may be as 
low as half a block. Thus an average closer 
spacing of trains can be obtained than with 
the arrangement shown in the preceding 
views. 
To provide one and one-half block over 

lap I may arrange the apparatus as shown 
in Fig. 4. This arrangement differs from 
that shown in Fig. 3 only as follows. Each 
auxiliary track relay V, V, etc., is pro 
vided with an additional front contact, i.e., 
a contact finger i3 making contact with 
point 132. Also, each track relay R^, R, 
etc. is furnished with an additional contact 
finger lll. which makes contact with point 
133 when the relay is energized normally 
and with point 134 when the energization of 
the relay is reversed. The circuit by means 
of which coil 25 of relay MC may be ener 
gized is as follows:-from terminal 22 of 
transformer P through wires 35 and 47, 
contact points 40 or 41 with contact finger 
111 of relay R^, wire 135, contact finger 
131 with contact 132 of relay WP, wire 136, 
contact. 133 or 134 with contact finger 111 
of relay R, wire 102, contact finger 131 with 
contact 100 of relay V°, wire 33, contact fin 
ger 111 with contact 42 or 43 of relay R9, 
wire 125, coil 25 of relay M, wires 32, 31 
and 30 to terminal 20 of transformer PA. 
Hence it is evident that the line relay of 
any block is energized when the main track 
relay and the auxiliary track relay of the 
same block are energized, the main track re 
lay and the auxiliary track relay of the ad 
jacent block in advance are energized, and 
the main track relay of the second block in 
advance is energized. 
To explain the operation of the signaling 

system as shown in Fig. 4, assume a train. to 
occupy sub-section A' of block A, as shown 
in Fig. 4. Then track relay RA of that block 
is deténergized, so that the circuit of line 
relay M is opened and its contact fingers 
drop. Thus the automatic stop S^ is caused 
to nove to the operative position and the 
poli'ity of transformer T is reversed. A 
red light is displayed at the entrance to 
block A because the atomatic stop is in the 
operative position, 

in block 3 the track relay R is energized 
reversed, title to the reversal of polarity of 
transforner T". But ine relay Mit is de 
energized because the contacts of track re 
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lay R are open. Hence the automatic stop 
is in the operative position, the transformer 
T is of reversed polarity and a red light is 
displayed at the entrance to block B. Simi 

5 larly, the track E. 
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RC of block C is ener 
gized reversed, the line relay:M is deener 
gized, the automatic stop is in the operative 
position, the track transformer T is of re 
versed polarity and a red light is shown at 
the entrance to block C. Also in block ID 
the track relay RP is energized reversed, but 
the line relay M is energized. Hence the 
automatic stop moves to the operative posi 
tion and the polarity of track transformer 
T becomes normal. A yellow light is dis 
played at the entrance to block D, because 
the reverse contacts of relay RP are closed. 

Conditions in block E are the same as in 
block D, with the exception that the track 
relay R' of block E is energized: normal. 
Thus a green light is caused to be shown at 
the entrance to that block. In this case, 
then, the minimum distance between trains 
is two blocks. If however, the train occu 
pies sub-section A of block, A as shown in 
Fig. 4, then the minimum distance between 
that train and a following one becomes one 
and one-half block as the following discus 
sion will show. . . . . 
In block A, the relay W is deenergized, 

whereby the circuit of line relay M is kept 
open, eve 
gized nortnally. Thus automatic stop. S^ cannot move to the inoperative position, 
traçk transformer Tº iš energized reversed 
and a red light is displayed at the entrance 
to block A. . 
The track relay.R” of block B is ener 

gized reversed the line relay M is de&ner 
gized, the automatic stop S is in the oper. 
ative position, the track transformer T is of 
reverse polarity, and a red light shows at 
the entrance to block B. In block C the 
track relay is energized reversed. Line re 
lay M is energized, therefore the automatic stop S moves to the operative position. 
Thus the polarity of transformer Tis made 
normal. A yellow light is shown at the en 
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trance to block C because track relay Ris 
energized, reversed. Conditions in block:D 
are the same as those of block C, except that relay RPis energized normal, therefore a 
green light is displayed at the entrance to 
the block. Thus it is evident that the mini 
mum distance between two successive trains 
is one and one-half blocks. A following train may not approach at high speed to 
within two and one-half blocks distance 
from a preceding train, and to receive a 
clear indication a following train must be 
at least three and one-half blocks behind a preceding train. 
The above illustration of my system of 

signaling with modifications to º give vari 

though track relay R is ener 

1,166,915 

ous lengths of overlap suffice to show that 
my system can be easily modified to give 
any desired length of overlap. 
Although I have herein shown and de 

scribed only a few forms of railway signal 
ing embodying my, invention, it is, under 
stood that various changes and modifications 
may be made therein within the scope of the 
appended claims without departing from 
the spirit and Scope of my invention. 
Having thus described my invention, what 

l, claim is: w 

1. In railway signaling, a plurality of suc 
cessive block sections, track circuits for the 
Sections each including a track relay re 
sponsive to reversals of current, a line relay 
for each section, means for controlling each 
line relay by the track relay for the same 
Section and by the track relay for a section 
in advance, means controlled by each line 
??????????? for supplying current of one polarity 
or the other to the track circuit for the sec tion in the rear according as said relay is . 
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closed or open, and a signal for each section. 
controlled by the track relay and line relay 
for the section. . 

2. In railway signaling, a plurality of 90 
successiye block sections, track circuits for 
the Sections each including a track relay re 
Sponsive to reversals of current, a line ?? . for each section, means for controlling eac 
line. relay by the track relay for the same 
section and by the track relay for a section in advance, the line relay being energized 
only when the track relays by which it is 
controlled are energized, means controlled 

95 

100 by each line relay for supplying current of , 
one polarity or the other to the track cir 
cuit in the rear according as the line relay 
is energized or deenergized, a signal for eac 
section adapted to indicate clear and cau 
tion, a clear indication circuit and a cau 
tion indication circuit for each signal which 
circuits are controlled by the line relay and 
the track relay for the same section, and 
one or the other of said signal circuits being 
closed according as the track relay is ener gized in one direction or the other. 
8. In railway signaling, a plurality of stic 

cessive block sections, track circuits for the sections including track relays, an automatic 
stop for each section located at the entrance 
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end of the section and capable of an opera tive and an inoperatiye position, a circuit for each stop for holding the stop in inop 
erative position and controlled by the track 
relay for the same section, said circuit {{?? closed when the track relay is energized, an 

120 

a branch circuit for each stop independent 
of said latter track relay and controlled by 
a track relay for the section in the rear, said 
branch circuit ?????? closed when the track 
relay in the rear is deenergized, whereby the 
stop is held in the inoperative position until 
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a train entering the section for which the 
stop is provided has passed entirely out of 
the section in the rear. 

4. In railway signaling, a plurality of suc 
cessive block sections, track circuits for the 
sections including track relays, a line relay 
for each section controlled by the track re 
lay for the section and by the track relay 
for a section in advance, said line relay be 
ing energized when said track relays by 
which it is controlled are energized, an au 
tomatic stop for each section capable of an 
operative and an inoperative position, a cir 
cuit for each stop for holding it in the inop 
erative position and controlled by the track 
relay and the line relay for the same section, 
said stop circuit being closed when both of 
said relays are energized, a contact operated 
by each stop and closed when the stop is in 
the inoperative position, and a branch for 
each stop circuit around the line relay con 
tact and including said stop-operated con 
tact... “ 

5. In railway signaling, a plurality of suc 
cessive block sections, track circuits for the 
sections including track relays, a line relay 
for each section controlled by the track re 
lay for the section and by the track relay 
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for a section in advance, said line relay be 
ing energized when said track relays by 
which it is controlled are energized, an au 
tomatic.stop for each section capable of an 
operative and an inoperative position, a cir 
cuit for each stop for holding it in the inop 
erative position and controlled by the track 
relay and the line relay for the same section, 
said stop circuit being closed when both of said relays are energized, a manually oper 
able circuit controller for each stop, and a 
branch for each stop circuit around the line 
relay contact and including said manually 
operable, circuit controller, whereby the stop 
circuit may be closed by hand when the line 
relay is deenergized. 

6. In railway signaling, a plurality of suc 
cessive block sections, track circuits for the 
sections including track relays, a line relay 
for each section controlled by the track relay 
for the section and by the track relay for 
a section in advance, said line relay being energized when said track relays by which 
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it is controlled are energized, an automatic 
stop for each section capable of an opera 
tive and an inoperative position, a circuit, 
for each stop for holding it in the in 
operative position and controlled by the 
track relay and the line relay for the same 
section, said stop. circuit being closed when 
both of said relays are energized, a con 
tact operated by each stop and closed when 
the stop is in the inoperative position, and 
a branch for each stop circuit around the 
line, relay contact and including said stop 
operated contact, and a second branch for 

7 

each stop circuit, independent of the track 
relay for the corresponding section and con 
trolled by a track relay for the section in 
the rear, said second branch being closed 
when the latter track relay is denergized 
whereby the stop is held in the inoperative 
position until a train entering the section 
for which the stop is provided has passed 
entirely out of the section in the rear. 

7. In railway sigrialing, a plurality of suc 
cessive block sections, track circuits for the 
Sections each including a track relay respon 
sive to reversals of current, a line relay for 
each section, means for controlling each line 
l'elay by the track relay for the same section 
and by the track relay for a section in ad 
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Vance, means controlled by each line relay 
for supplying current of one polarity or the 
other to the track circuit for the section in 
the rear according as said relay is closed or 
open, a signal for each, section, a clear indi 
cation circuit for each signal closed when 
the track relay and the line relay for the 
Same Section are energized, and a stop indi 
cation circuit for each signal closed when the 
line relay for the same section is de&ner 
gized. 

S. In railway signaling, a plurality of suc 
cessive block sections, track circuit for the 
Sections each including a track relay re 
Sponsive to reversals of current, a line relay 
for each Section, a circuit for each line relay 
which circuit is closed when the track relay 
for the same section and the track relay for 
the section next in advance are energized, 
an automatic stop föl: each section, íheans 
for each stop for holding it in the inopera 
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tive position when the track relay and the 
line relay for the same section are energized, 
means for each Section for supplying signal 
ing current of one polarity to the track cir 
cuit for the section when the stop for the sec 
tion in advance is in the inoperative position 
and the line relay for said section in advance 
is energized and for supplying signaling cur 
rent of the opposite polarity to said track 
circuit when the line' relay for said section 
in advance is definergized, and a signal for 
each section controlled by the track relay, 
the line relay, and the stop for the same sec 
tion. 

9. In railway signaling a plurality of suc 
cessive blocks each comprising sub-sections, 
track circuits for the sub-sections each includ 
ing a traci relay, the relay for the rear sub 
section of each block being responsive to re 
versals of current, a line relay for each 
block controlled by the track relays for the 
same block and by the track relay for the 
rear sub-section of the block next in advance, 
means controlled by each line relav for sup 
plying signaling current of one polarity or 
the other to the track rails of the rear sub 
sectioi of the block in the rear according as 
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said relay is closed or open, means for 

10. 

a circuit for each section for the control of 
the signal for such section, said circuit com prising two line wires extending through the 
section, a local circuit for each stop con 

15 

plying signalingº current to the other su 
section or sub-sections of each block, and a signal for each block controlled by the line 
relay for the block and by the track relay 
for the rear sub-section of the block. 

10. In combination, a plurality of succes. sive sections of a railway track, a signal and 
an automatic stop for each section, track cir cuits including track relays for the sections, 

trolled by the track relay for the correspond 
ing section, and a brinch circuit for each 
} independent of said latter track relay 
controlled by a track relay for the sec 

tion in the rear, said branch circuit compris 
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only when said relay is definergized. , 

ing the same two line wires as the signalcon 
trolling circuit for the section in the rear of said stop. . . . . - 

11. Inì combination, a plurality of succes 
sive sections of a railway track, tract, cir cuits including track relays for the sections, 
a signal and an automatic stop for each sec 
tion, a circuit for each signal for the control 
thereof, each circuit including a line wire ex 
tending through the section and a common 
wire extending through the several sections, 
each circuit being controlled by the track re lay for the corresponding section and by the 
track relay for the section in advance so that 
said circuit is closed only when both of said relays are energized, and a retaining circuit 
for each automatic stop including the com 
mon wire and the line wire for the section 
in the rear, each retaining circuit being con 
trolled by the track relay for the said sec 
tion in the rear so that said circuit is closed 

12. In combination, a plurality of succes 
sive sections of a railway track, a signal and 

an automatic stop for each section, a circuit 
for each signal comprising line wires extend-45 
ing through the corresponding section, a re 
taining circuit for each autonnatic stop ex 
tending through the section in the rear and 
including the same line wires as the signal 
circuit for the latter section, and track cir 
for the control of said signal and automatic stop circuits. 

13. In railway signaling, a plurality of 
successive block sections, track circuits for 
the sections, each including a track relay, a 
'signal for each section, an automatic stop for 
each section, capable of an operative and an 
inoperative position, two line wires running 
parallel to the block section, a circuit for 
each signai for controlling said signal, said 
circuit including contacts of the track relay 
adjacent to said signal, the two line wires, 
and contacts of the track relay of the section 
in advance, a circuit for each automatic stop for holding the stop in the inoperative posi 
tion and controlled by the track relay for the corresponding Section, Said circuit being 
closed when the said track relay is energized, 
and a branch circuit for each stop including 
said two line wires for the section in the 
rear, the branch circuit being independent of 
Said latter track relay and controlled by a 
track relay for the section in the rear, said 
branch circuit, being closed when the track 
relay in the rear is deemergized, whereby the 
stop is held in the inoperative position until 
a train entering the section for which the 
stop is provided has passed entirely out of 
the section in the rear. 
In testimony whereoi i a* m. 

in presence of two witnesses. 
CHARLES; H. LAY. Witnesses: 

H. S. TooMIs, 
A. C. NoLºir E. 
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