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UNITED STATES PATENT OFFICE.

Cmt:ES H, LAY, OF WItKINSBURG, PENNSYLVANIA, ASSIGNOR TO THE UNION
4WITCH & SIGNAL COMPANY, OF SWISSVALE, PENNSYLVANIA, A CORPORATION

OF PENNSYLVANIA,

' RATLWAY SIGNALING.

1o all whom it may concern’

- Be it known that I, Cuarues H. Lay, a
citizen of the Upited States, residing at
Wilkinsburg, in the scounty 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. S

I will describe certain forms of railway

5 signaling systems embodying my invention,

and will then point out the novel features
thereof in claims.

In the accompanying drawings Figure 1
is 2 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 - respectivély.

Figs. 1#, 2= 32, 8%, 42, and 4P 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. R

Similar reference characters refer to simi-

~ lar parts in each of the several views. =

&0

en

Referring to Fig. 1 reference characters 1
and 1”.designate the track rails of a railway

Arack over which trafiic moves in the direc-
“ tion of the arrow.

These rails are divided
into sections or blocks by any one of the
several methods used in the art of railway
signialing, 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 Le, Lb, Le, which signals
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.

Ai)pﬁeation filed November 21, 1914. Serial No. 873,255,

Patented Jan. 4, 1916.

green indications are designated R, Y and
G respectively. Automatic stops, S¢, S¥, and
S* are also located at the enfrances to the
blocks near the corresponding light signals.
As shown in Fig. 5, each automatic stop
comprises an electromagnet 8¢, and a rocker
arm 3 pivotally mounted at 3. When the
electromagnet 1s energized it attracts arm 3,
holding it in a vertical position, against the
force exerted by a counterweight 3% This
position of the arm 8 I shall call the in-
operative position because the trip arm 8
which moves with the rocker arm 3 is held

60

65

below the track rail 1. When, however, the

magnet 3* is deénergized, it releases arm 3,
so that counterweight 8% swings the arm 3
into engagement with a stop 3°. This posi-
ticn 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

70

75

80

slowed down. or brought to a standstill. In -
Fig: 1 each automatic stop S?, etc., is simi-

larly located with respect tn 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 T do not limit myself to a stop
of this particular kind. Coe
Each block section is equipped with a

track circuit, consisting, as usual, of 4 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 TP, TC or TB
located at one end of the track section, and
a track relay RS, R®, or R* is connected with
the rails at the other end of the track section.
Each relay as here shown is of the polyphase

type compriging two windings 23 and 24 = -
1107

and a plurality of contact fingers 1112, 111®,
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111°, ete. These relays are of the thres posi-
tion type, so that when either winding of
the relay is deénergized, 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, M®, MC, ete., eacgncom rising two
‘windings 25 and 26 and contact fingers 1122,
112, etc. The purpose of these relays will
be pointed out hereinafter. ‘

Power for the operation of signsls, relays,
automatic stops and for feeding ihe track
eircuits is supplied by alternating current
mains N through transformers PC, PB, PA,

‘ 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

25
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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 PP® supplies, say, 110 volts between
points 20 and 22.. Assume that at a eertain
mstant the voltage wave has such phase that
point 22 is of higher potential than point 20.
‘Lhen point 21 is negative with. respect to
point 22, but positive with respect to
peint 20, . :

. Coil 24 .of relay R® is connected directly
across the secondary of transformer P?; the
circuit for this coil being: from point 22 of
transformer P® through wires 85 and 121,
coil 24, wires 120, 31 and 30 to point 20 of

transformer P2. .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 thie currént 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 dontacts are swung to the right. -
. Coil' 26 of line relay M® is connected di-
rectly across the secondary of transformer
PB, the circuit being from point 22 of trans-
former P® through wires 85 and 194, coil
26, wires 32,.31 and 30 to terminal 20 of

transformer PP, Hence this coil is always.

energized. Coil 25 of relay M® is energized
through -the circuit; from terminal 92 of
transformer P4, wires 85 and 47, contact 40
or 41 and contact finger 111* of relay R4,
wire 33, contact finger 111° and contact 49
or 43 of relay R®, wive 125, coil 25, wires
32,31 and 80 to terminal 26 of transformer

P 2

1,166,915

PA. 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 contact fingers swing -

The automatic stop SP is energized by the

completion of the following circuit: from

terminal 22 of transformer PP, through wires
35 and 47, contact 40 or 41 and contact fin-
ger 111* of relay RE, wire 37, coil 3#, wire 36,
contact 50 arid contact finger 112* of relay

"MB, 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
gicked up and the track.relay of the same

lock is also energized, either normal or ve-
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 S” then makes contact with point 11,
thus bridging contact 50 of relay M?, 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 P2, :

The automatic stop may be held in the
inoperative position also by the following
circuit: from terminal 22 6f transformer RS,
wire 35, wire 47, contact 44 and contdct
finger 111° of relay RS, wire 33, wire 387, coil
3* of automatic stop ‘SB, contact 4—11 of
automatic stop S® wire 110; wire 30 to ter-
minal 20 of transforiner PC. " In other words,
the automatic stop will be held in the inop-
erative position, even though the adjacent
track relay is deénergized, until the track
relay of the block in the rear picks up, 7. 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 M3 is short cir-

cuited. Hence the automatic stop may be
cleared by depressing key K? even though
relay M® is deénergized. Once the stop is
cleared it will be held in that position
through contact 4—11 aof the stop S
Transformer T® is enprgized 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 85, 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, 4. 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
M* being picked up, then contact $—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 PP
Hence the polarity of coil 60 is the reverse
of that indicated on the drawing. However,
if the line relay M* is deénergized, contact

. 33 is broken and contact 54 is made. This

10

15

20

25

30

. 73, lamp G, wires 81

35

40

45

50

- P4, wire

contact 54 is connected by means of wires
66 and 30 to terminal 20 of transformer P4
Then coil 60 of transformer T® is energized
by the circuit; from point 21 of transformer
63, coil 60, wire 62, contact finger
119¢ and contact 54 of relay M2, wires 66 and
30 to point 20 of transformer P2. Thus,
regardless of the position of the automatic
stop, as long as line relay M* is deénergized:
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 R® to
reverse, 4. ¢. to pick up to the right instead
of the left as shown on the drawing. The
light displayed by the signal L® depends
upon the following conditions. Green lamp
G is illuminated vpon completion of the
following circuit: terminal 22 of trans-
former PB; wire 76, contact 5—12 of auto-
matic stop SB, wire 75, contact finger 112
and contact 51 of relay M?, wire 74, contact
finger 111% and contact 45 of relay RP, wire

and 30 to terminsl 20
of transformer PB. Hence a green light is
displayed only when track relay RE is ener-
gized normal, line relay M® is picked up, and

the automatic stop is in the imcperative

position.

Yellow lamp Y is illuminated upen the
completion of the same circunit as the above,
except that contact 46 must be closed instead
of contact 45 so that current flows through
wire 119 and lamp Y. Therefore, to obiain
a yellow light, the track relay R® must be
energized reversed, the line relay MP must
be picked up and the automatic step 5% must
be in the inoperative position.

Red lamp R is illuminated tupon the com-
pletion of tlie following circuit: from termi-
nal 922 of transformer PB, through wire 76,

_ contact 5—8 of automatic stop 5P, wire 77,

55

60

88

lamp R, wire 31 and 80 to terminal 20 of
transformer PB. Thus whenever the auto-
matic stop S® is in the operative position, a
red light is displayed by signal LA Bt
the ecircuit through lamp R may also
be completed as follows: from terminal 22

.of transformer P, through wire 76, contact

5192 of automatic stop 5%, wire 75, contact
finger 112° and contact 52 of relay M?, wire
77, lamp R, wires 81 and 30 to terminal 20
of transtormer P2 Hence, in case line relay
M is deénergized, but the avtomatic stop 1s
in the inoperative position, a red light will
also be displayed.

<lay Pris
" congact aras ave swung to the right because

2]

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 theé
several sections. : :
_ The operation of the apparatus shown in
Fig. 1 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. Bloek section B _being occupied by
a train, the track relay R® for this section
ig in the deénergized or middle position, so
that both lamps G and Y of signal L® are
extinguished because their circults are open
at contact 1118 Line relay MP® is deéner-

gized because its circuit is open at contact -

111° of relay R®, and stop S® is in the op-
erative position because its circuit 1s open
at contact 1113 of relay R® Lamp R of
signal L® is therefore 1lluminated because
its circuit is closed at contact 5—8 operated
by stop 8% In section C, the track relay
RC ig energized in such direction that its
contact arms are swung to the right because
the right hand terminal of primary 60 of

70

75

80

8b6

¢ransformer 'TC is connected with terminal

20 of transformer PP by contact 112°—5% of
relay MB. Hence the circuit for lamp G of
signal LC is open at contact 111¢ of relay
RE. Relay MC is deénergized because the
circuit for its winding 25 1s open at contact
111* of velay R, hence the circuit for lamp
Y of signal L° is open at contact 112° of
velay MS.  Stop S°is in the. operative po-
sition because its circuit is open at contact
112+ of relay MC, 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-
encrgized in such direction that its

the line relay MC is detnergized, and the line
relay MP for section D is energized because
the track reloys for sections D and C are
both energized. Hence the stop SP is in
the inoperative position because its pick-up
cirenit 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 I? is therefore illuminated be-
cause 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 8P
the stop are in normal condition because
the track relay is energized in normal“di-
rection and tlie line relay is energized.  As
the train proceeds into section A 1t will de-
energize the track relauy and the line relay
for this section so that the green lamp of
signal LA will become extinguished and the
ved lamp will become illuminated at once
through contact 112>—52 of the line relay
and contact 5—12 of the stop. The stop 54
will remain in the inoperative position how-
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- gization of the rel
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ever until the entire train hag left section B
because it s energized through contact 111°
of track veloy RE until this relay becomes
energized.

It Wﬂi be seen from the foregoing that -

with the arrangement of apparatus shown
in Fig. 1, when a section is occupled 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 vear of the occupied section indi-
cates “caution”; and the automatic stops
for the occup]ed section and for the section
next in the rear arve in. the operative posi-
tion. Hence o full block overlap is pro-
vided, that is, the minimum distance be-
tween trains is the length of one block sec-
tion, and & following train may not ap-
proach ab full speed M within two blocks
distance from . preceding train. To ve-
ceive a clear indi:aticn s following train
must be at Jeast three bmcks belrind a pre-
ceding train.

The length of overlap may
by controlli ing the winding 95 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
cotl 25 of the line relay is passed in se-
ries through the contacts of the track relay
for the corresponding block and thzouch the

;3

- be increased

“contacts of the track relays of the two blor*l\s

in advance, as shuwp in_Fig. 2. In this
view eachk: track relay, R RE or RA g
equipped with an adrhtmml confact finger
111 which males’ contact with point 133
when the rslay 1s energized in the normal
direction and thh bmm 134 when the ener-
ay JS veversed. The cir-
cuit through which coil 25 of line relay MC
is energized is then: from terminal 22 of
trangformer P4 through wires 35 and 47,

contact 40 or h and r‘onta(,t finger 1112 of
reluy B* wire Ido, contact 138 or 134 and
contact imnu- 111° of relay R®, wire 33,
contact finger 111° and contact 12 or 48 of
relay 1 e 195 cui 25 oﬂ 1elw “VIC,

18 other p*raw, oi ﬂce 1:-cui"f,s

sho RERY oi track rails divide:
B, Q, D, ete., each block ! amup
equipped with appar Atuu a5 shown in Fig. 2.
Suppose ¢ in. block A. Then the
track relay R* is d( tnergized, so that the
¢ireuit for cml 25 of relsy M* is broken and
the upper contacts of Lh'{b relay are opened.

Thereby automatic stop B4 g de(nerg;nd‘

and moves to the operative position, and the

polarity of transformer T is reversed. A
red light is displayed ab the entrance fo

block A because the automatic stop 84 1
b m‘" sli £

the operative position. In
velay R® ig mergw A reve

versed polarty of trans

1,166,915

loy MP is deénergized because track relay R
is deénergized. Hence the automatic stop
&% is in the operative position, the track
transformer T°.is of reversed polarity and
a red light is shown at the entrance to the
block. In block C conditions are similar to
those in block B. The track relay R° is
energized reversed, the line relay MC is de-
energized, the automatic stop 8¢ is in the
operative position, the track transformer TP
is of reversed polarlty and a red light is dis-
played by the signal at the entrance to the
block. Also in block D the track relay R
is energlzed reversed, but the line relay MP
of this block is enero'ued because the track

‘relays of the blocks D B, and (> are ener-

gized. Hence the automatic stop SP moves to
the inoperative position. Thereby the polas-
ity of transformer T® is made normal.

the entrance to this block because the track
relay RP is Lnergwod reversed.. Kinally, in
block E, the track rel ay R¥ is energized nor-
mal, the line relay M” ig Lnergﬂed the auto-
matie stop S isin the inoperative position,
and the track transformer T is of normal
polarity. A green light is shown by.the
gignal at the entrance to the block, because
the t
mal divection. Thus the minimum distance
between trains, when the apparatus is ar-
ranged as in Tig. 2, is two blocks, and a
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yellow light is dlbpldyed by the signal at :

90

ack relay RP is energized in the nor-

96 ;

followmo' train may not approach at full.

speed to “within three. blocks distance from
a.preceding traim. To receive
cation a following train must be at least four
blocks behind a precedmﬂ tramn.

- Referring now to Tw 3, I have here

shown an arl(uwement of apparatus: by
- 105

wluch a half block overlap may be secured.
Kach block is divided into two sub-sections
l); additional insulated joints 2; thus block
ig subdivided into sub-gections (' and C=.
I provide also additional alternating cur-
rent, two posiwm relays V&, VE and V4
which I shall cull ‘m\lhuly teack relays,
each placed as shown in the middle of &
block at the entrance end of the forward sub-
gection. Furthermore, transformers TP, T¢,

I® . connected urectly ACrOss Lwr»sfmmerv.

Pe, PB, P are substituted for transformers
TC, TB, T+ at the exit ends of the block sec-
tions, The latter transformers are each
placed at the middie of a block and are en-

ergized through the same circuits as shown
in Fi ig. 1, The energizing circuit for a line
relay, MC for instance, is as follows: from
‘terminal 22 of “transformer PP, through

- wires 85 and 47, to contact 40 or 4:1 and con-

taet finger 111 of relay R®, wire 102, con-

tact 100 of relay V©°, wire 35 contact ﬁngex" :

111* and contact-42 or 43 of relay R, wire

128, coil 25 of relay MY, wires 32, 31 and 80

termxml 20 of tmnsforiuer\]? There-
fove. in order to energize the line relay,,the

a clear mdl—,
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110

120
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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

10

.in advance must be closed, either normal or

reversed. When the relay Veis deénergized,

* the baclk contact closes the following circuit:

from terminal 22 of transformer P, through
wires 104 and 103, contact 101, wires 102 and

' 37, magnet w mdmg 3% of automatic stop S®,

' contact 4—11 of automatic stop S%, wire 110

20
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.in the opexatlve position.

to terminal 20 of transformer PE. There-
fore, once the automatic stop is in the in-
operative jposition, 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 1n the inop-
erative position until the entire train has
left block B.

Referrmg now to Fig. 3* as well as to Fig.

3, if a train occupies stibsection B” of block
B the track relay R® is deénergized, where-
by the circuit of the line relay M® i is opened
Thus the automatic stop SB is caunsed 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 RC is energized reversed, due to
change of polarity of transformer 1. But
line xelav MEF 1g 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 TP 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 I are the same as in
block D with the exception of the fact that

the track relay is energized normal, which

60
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causes the green light to be shown at the
entrance to block . Now, assume the train
tobe in sub-section B? of block B, as shown
in Iig. 3»,
whereby the circuit of line relay M"® is kept
open, even thongh track relay R® is ener-
gized nozmally Thus automatic stop S°
canuot move to the inoperative position,
track transformer T¢ is of reversed polarity
and a red light is digplayed at i:he entrance
to block B.

In block C, the track relay R® is energized
reversed. Line refay MC is also encrgized,
because track relays V¢ and RP are both

Then relay V* iy deénergized,:

3

picked up. Thus automatic stop S¢ will
move to the operative mosition 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
enerffued normally. Therefore a green
ught is displayed at the entrance of this
block.

The above description show that the mini-
mum distance between two trains may be as
low ag 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 T 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 V4, V& etc., is pro-
vided with an additicnal front contact, . e.,
a contact finger 131* making contact with
point 132. Also, each track relay R*, RB,
ete. is furnished with an additional contact
finger 111°. which makes contact with peint

183 when the relay is energized normally

and with point 134 when the energization of
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the relay 1s reversed. The circuit by means

of which coil 25 of relay M® may be ener-
gized 1s as follows:—from terminal 22 .of
transformer P* through wires 35 and 47,
contact points 40 or 41 with contact finger
111* of relay R4, wire 135, contact finger
181# with contact 132 of relay V®, wire 136,

contact 133 or 134 with contact finger 111+

of relay B2, wire 102, contact finger 131 with
contact 100 ot relay VC, wire 33, contact fin-
ger 111Y with contact 42 or 43 of relay RS,
wire 125, coil 25 of relay MC, wires 32, 31
and 30 to terminal 20 of transformer P-.
Hence it is evident that the line relay of
any block is energized when the main track
relay and the aumh‘uy traclt relay of the
same block are energized, the main track re-
lay and the fm‘nh'uy track relay of the ad-
jacent block in sdvance are energized, and
the main track relay of the second block in
advance is energized.

To explain the operation of the 51gnahng
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 R* of that block
is detner gized, so that the circuit of line
relay M~Tis opened and its contact fingers
drop. Thus the auntomatis stop S* 15 eaused
to move to the operative posmon and the
pol .rity of transformer T¥ is reversed. A
red light is displayed at the entrance to

block A because the antematic stop is in the

operative position.

In block B the track rehv RBR"1s enumzed
reversed, due to the reversal of pol ulty of
transformer T8 Bat line relay M® 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-
larly, the track relay RC of block C is ener-
gized reversed, the line relay: M¢ is deéner-
gized, the automatic stop is in the operative
position, the track transformer TP 1s of re-
versed polarity and a red light is shown at
the entrance o block C. Also in block D
Is energized reversed, but
the line relay MP 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 oceu-
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. o o

In block A, the relay VA is deénergized,
whereby the circuit of line relay M* is kept
open, evep though track relay R+
gized norlally.  Thus automatic stop SA
cannol move to the inoperative position,
track transformer T®
and a red light is displayed at the entrance
to block A. . . _

The track relay.R® of block B is ener-
‘gized réversed the line relay M® is deéner-
gized, the automatic stop S® is in the oper-
ative pusition, the track transformer T¢ is of
reverse polarity,
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
Thus the polarity of trans

- normal. " A yellow light is shown at the en-
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trance to block C because track relay RC is

energized . reversed. - Conditions in block. D

nre the same ‘as those of

block C, except that
relay R® is 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 indri)cati'on a following train must be
atJeast three and one-half blocks behind a
preceding train,
.~ “The above illustration of my system of
- signaling with modifications to" give vari-

- tion in the rear

is ener-:

i§ energized reversed '

and a red light shows at.

position.
ormer T? is made

.cessive block
sections inCluding track relays, an automatic
stop for each section locate

1,166,915

ous lengths of overlap suffice to show that
Iny 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 Iy invention.
Having thus described my invention, what
L claim is: ; ’
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

relay for supplying current of one polarity’

or the other to the track cirenit for the sec-
closed or open,

for the section. .

2. In railway signaling, a plurality of

65

70

75

80

85

according as said relay is .
and s signal for each sectior. s
controlled by the track relay and line relay

90

successive 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 ejch
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 arve 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 deénergize , & 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 othep, C
3. In railway signaling, a plurality of stic-
sections, track circuits for the

at the entrance

106

110

115

end of the section.and capable of an opera- -
tive and an inoperative position;—a ‘¢ircuit -

for each stop for holding the stop in inop- -

erative position and controlled by the track
relay for the same section, said circuit being

‘closed when the track relay is energized, sn

120

a branch circuit for each stop .independent "

of said latter track
a track relay for the
branch circuit being
relay in the rear is
stop is held in the

relay and controlled by
section in the rear, said
closed .when the track
deénergized, wherebv the
Inoperative position until

125
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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 1s controlled are energized, an au-
tomatic stop for each section capable of an
operative and an ihoperative position, a cir-
cuit for each stop for holding it in the inop-
erative position and controlled by the frack
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 wheh 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.. - L

5. Inrailway 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 1s 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 bhoth of
said relays ave energized, a manually oper-
able cireuit 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 deénergized. ’

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

55

60

it is controlled are energized, an automatie
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, suid stop. circuit being closed when
hoth of said relays ars energized, a con-
tact operated by each stop and clesed 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 deénergized
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 vear.

7.-In railway signaling, 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
relay by the track relay for the same section
and by the track relay for a section in ad-
vance, means controiled 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 velay and the line relay for the
same section are energized, and a stop indi-
cation cireuit for each signal closed when the
line relay for the same section is deéner-
gized. , ,

8. 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 fdr each section, rheans
for each stop for holding it in the inopera-
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tive position when the track relay and the -

line relay tor the same section are energized,
means for each section for supplying signal-
ing current of one polarity to the tracls 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 ror sypplying signaling cur-
rent of the opposite ‘polarity to said track
circuit when the line relay for said section
in advance is detnergized, and o signal for
each section controlled by the ‘track relay,
the line relay, and the stop for the same sec-
tion. : : o

9. In railway sighuling a plurality of sue-
cessive blocks each comprising sub-sections,
track cireuits for the sub-sections each includ-
ing a track relay, the relay for the rear sub-
section of each. block being respohsive to re-
versals of current, a line relay for each
bleck controlled by the track velays for the
same block and by the track relay for the
rear sub-section of the block neéxt in advance,
means eontrolled by each line relav for sup-
plying signaling current of one polarity or
the other to the track rails of the rear sub-
section of the block in the rear according as

1;05
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~ said relay is closed or open, means for sug»

10 :
- & eircuit for each section.for"thev control of
the signal for such section, said circuit com-'

15

- 8top independent of
. and controlled by a track relay for the sec- -

20

25

plying signaling’ current to ‘the other su
section or sub-sections of each block, and 2
signal for each block controlied by the line
relay for the block and by the irack 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

each section, track ¢ir-

an automatic stop for e
relays for the sections,

cuits including track

prising two line wires extending through the

section, a, local cireqit for each stop eon-

trolled by the track relay for the correspond-
ing section, and a briach circuit for each
said latter track relay

tion in the rear, said branch circuit compris-

.ing the same two line wires as the signal con-

trolling circuit for the section in the rear-of
said stop. . . v o

11, In combination;,va plurality of succes-

sive sections of a railway traclk, traca: cir-
cuits including track relays for the sectlons,

* a signal and an automatic stop for each sec-

30

" track rela

.86

40

, tending

tion, a circuit for each signal for the contro]
thereof, each circuit including 4 line wire ex-
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
for the section in advance so that
said cireuit 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
only when said relay is deénergized. P

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

_cuits for the sections

Successive

1,168,915

an automatic stop for each section, a circuit -

for each signal comprising line wires extend- 45

g through the corresponding section, a re-
taining civeuit for each automtic 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 cip-
Including track relays
for the control of said signal and automatic
stop cirvenits,.

A3. In railway signaling,

& plurality of
block sections, track circuits for
the sections, each including a track relay, a

signal for each section, an sutomatic stop for

each section, capable of an operative and an
inoperative position, two line wires running
parallel to the block section, a circuit fop
each signal for controlling said signal, said
cireuit including contacts of the traciz 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 gtop
for holding the stop in the inoperative posi-
tion and controlled by the track relay for the
corresponding section, said cireuit -heing
closed when the said track relay is energized,
and a branch circuit for eacl 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
braneh circuis being closed when the track
relay in the rear is deénergized, whereby the
stop is held in the Inoperative position until
a2 train entering the section for which the
stop is provided has passed entively out of
the section in the rear.

In testimony whereo? T 4%
in presence of two witnesses.

CHARLES H. LAY.
Witnesses: -

H. 8. Looms,
A. C: Novix.
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