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-

1o all whom it may concern: .

- Be 1t known that I, Caarues H. Lay, a
citizen of the Upited States, residing at
Wilkinsburg, in the county of Allegheny
and State of Pennsyivania, have invented
certain new and useful Imprevements in
Railway Signaling, of which the following
is a specification. L

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

clreults.

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
1s 2 diagrammatic view showing one form of

signaling system embodying my invention,

the apparatus being arranged for one block
overlap. Ifigs. 2, 3, and 4 are views simi-

~lar to Fig. 1, but showing modifications ar-

35

ranged to provide two, one-half, and one
and one-half block overlap -vespectively.
Figs. 12, 22, 32, 3b, 42, 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. =
Referring to Iig. 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

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
vails. In the drawing I have shown two
complete sections, B and C, and also the
beginning and end respectively of two sec-

5 tions, A and D.

Liocated adjacent the ‘entrances to the

blocks are signals Le, 1°, L2, which signals

ol

¢ d

as here shown are of the type in which
lights only are employed for giving indi-
cations. Kach signal is capable of giving
toree 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.
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green indications are designated R, Y and
& respectively. Automatic stops, S¢, S?, and
o> 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 is energized it attracts arm 3,
holding it in a vertical position, against the
torce exerted by a counterweight 3. This
position of the arm 8 I shall call the in-
operative position because the trip

60

65

arm Jb

which moves with the rocker arm 3 is held

below the track rail 1. 'When, however, the
magnet 3* 1s deénergized, it releases arm 8,

so that counterweight 3! swings the arm 3

70

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

79

valve then operates
~mechanism by which the car or train is

80
siowed 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. _
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 antomatic stop is in the

inoperative position, and ‘which engage with -
contact polnts T, 8, 9, respectively, when the

antomatic stop 1s 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.

FEach 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 T®
located at one end of the track section, and
a track relay RC, RE or R* is connected with
the rails at the other end of the track section.
Each relay ags here shown is of the polyphase
type compriging two windings 23 and 24
and a plurality of contact fingers 1112, 111®,

80 .
Operatively
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111¢, etc. These relays are of the thres posi-

tion type, so that when either winding of

the relay 1s deénergized, the contact fingers
are in the middle positions, and when both
windings of the relay are energized, the re-
1ay 66 o
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 M2, M3, M°C, etc., eacﬁncom 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 sign:1s, relays,

automatic stops and for feeding :he track
circuits 1s supplied by alternating current
mains N through transformers PC, PB, PA,

- The secondary coil of each of these trans-
tormers is tapped at the middle, so that

~either the full voltage or half the voltage of

25

‘the coil may be used.” The mains N are sup-
- phed . with
: Trom a sultablesource which is not shown in

alternating signaling current

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-

30

former P® supplies, say, 110 volts between
points 20 and 22. Assume that at a certain
mstant the voltage wave has such phase that

- point 22 is of higher potential than point 20.

35

40

45

Then point 21 1s 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 P2 the
circutt 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 P .Henece 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 tlie 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

56

60

call this the normal pick up position, to dis-

tinguish it from the reverse pick up position
‘when_the dontacts ave swung to the right. -

- Coil'26 of line relay M2 is connected di-
rectly across the secondary of transformer
P2, the circuit being from point 22 of trans-
former P® through wires 85 and 124, coil
26, wires 32,.31 and 30 to terminal 20 of

transformer PP, Hence this coil is always

X

energized. Coil 25 of relay MB is energized
through -the cireuit; from terminal 92 of

- transformer” PA, wires 85 and 47, contact 40

or 41 and contact finger 111* of relay R,
wire 383, contact finger 111" and contact 49

~or 43 of relay R®, wive 125, coil 25, wires

32, 81 and 80 to terminal 26 of transformer

Lk R

picks up ” and the contact fingers swing -

- can be obtained only

1,166,915

PA. Hence it is evident that line relay M®

1s energized as long as the track relays of

blocks A and B are energized, either normal
“or reversed. o o
- The automatic stop S® is energized by the
completion of the following circuit: from

terminal 22 of transformer PP, through wires
30 and 47, contact 40 or 41 and contact fin-
ger 111* of relay R®, wire 37, coil 32, wire 36,
contact 50 and contact finger 112* of relay

"MB, wires 31, 31 and 30 to terminal 20 of

transformer PB. 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

| Eicked 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 Jine
relay 1s opened, because contact finger 4 of
the stop S” then makes contact with point 11,
thus bridging contact 50 of relay MB, the
circuit then being: from coil 8%, through con-
tact 4—11 of automatic stop S® through
wires 110 and 30 to terminal 20 of trans-
former P5, - _

The automatic stop may be held in the
Inoperative position also by the following
circult : from terminal 22 of transformer B¢,
wire 35, wire 47, contact 44 and contdct
finger 111¢ of relay R°, wire 83, wire 37, coil
3* of automatic stop S®, contact 4—11 of
automatic stop SB, 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 deénergized, until the track

relay of the block in the rear picks up, <. e.

until the rear of the train is completely out
of the block in the rear. -

" A release key K3 is providred 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 K3 even though

relay M® is deénergized. Once the stop is

cleared 1t will be held in that position

through contact 4—11 of the stop SP.
Transformer T® is enprgized through the
following circuit: fromh tap 21 of trans-

former P4, through wire 63, coil 60, wire 62,

contact finger 112° and contact 53 of relay
M*, wire 64, contact 6—13 of automatic stop

S4, wire 35, to terminal 22 of transformer
P4, Hence with the

70

75

80

8b

90

95

100

106

110

1156

120

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, 7. e. that polarity which will
cause the contacts of track relay R® to swing

to the left. It is evident that this polarity

is picked up and the automatic stop 84 is in

the noperative position. . If the automatic

if the line relay MA

130



stop SA is in the operative

1,166,918

position, relay
M2 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
Hence the polarity of coil 60 1s 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

16

15

- stop,

20

25

30

of the left as shown on the drawing.

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

P4, wire 63, coil 60, wire 62, contact finger
119¢ and contact 54 of relay M4, wires 66 and

30 to point 20 of transformer P
regardless

Thus,
of the position of the automatic
as long as line relay M* 1s deénergized
transformer T® has the polarity opposite to

that indicated on the drawing.

The effect of the reversal or po}grit}f--ﬂf
transformer T® is to cause-relay R® to
reverse, 4. ¢. to pick up to the right instead
The
light displayed by the signal L7 depends
upon the following conditions. Green lamp

G is illuminated wpon 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 1127

and contact 51 of relay M5, wire 74, coniact
finger 111¢ and contact 45 of relay kP, Wire

73, lamp G, wires 31 and 30 to terminal 20

35

40

wire 119 and lamp Y.

45

50

of transformer 5. Hence a green light 1s

displayed only when track relay R® is ener:
gized normal, line relay M® is picked up, and

the automatic stop is in the incperative

position.. -

Yellow lamp Y is illuminated upon the
completion of the same circuit as the above,
except that contact 46 must
of contact 45 so that current flows through
Therefore, to obiain
a vellow light, the track relay K° 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 upon the com- |

pletion of the following circuit: from termi-

nal 22 of transformer P2, through wire 756,

 contact 5—8 of automatic stop S, wire 77,

55

60

Bb

transformer PB.

lamp R, wire 1 and 30 to terminal 20 of
Thus whenever the auto-
matic stop SP is in the operative position, a
red light is displayed by signal LF. But
the circuit through lamp R may aiso

be completed as follows: from terminal 22
of transformer PE, through wire 76, contact

5_-12 of automatic stop SB. wire 75, coutact
finger 112° and contact 52 of relay MP, wire
77, lamp R, wires 31 and 30 to terminal 20
of transformer P2 Hence, in case line reiay
ME is deénergized, but the antomatic stop 1s
in the inoperative position, & red light wili

also be displayed.

20 ‘of trapnsformer YP®.

=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.the
several sections. : -

The operation of the apparatus shown in

Fig. 1 will best be understood by reference
to Fig. 12, wherein I have sown a plural-
ity of successive block sectionseach equipped
with a signal and an automatic stop as In
Fig. 1. Bloek section B being occupled by
o 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 circulls are open
at contact 111%. Line relay MP is deéner-

oized because 1ts 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 111* of relay R®. Lamp R of
signal L® 1s theretore illuminated because

10

75

80

88

its eircuit is closed at contact 5—8 operated -

by stop S® In section U, the track relay
R¢ is energized in such direction that 1ts
contact arms are swung to the right because

the right hand terminal of primary 60 of
transformer TC is connected with terminal

20 of transformer PP by contact 112°—54 of
relay M®. Hence the circuit for lamp & of
sional L is open at contact 111° of relay

RC. Relay MC is deénergized because the

cireuit 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
relay MC.  Stop S° is in the. operative po-
sition because its circuit is open at contact
119* of relay MC, hence the circuit for red
lamp R of signal L¢ is closed at contact
5—8 of stop 8¢ In section D the track re-

< lax PP is encigized in such direction that its
be closed instead: -

contact arms arve swung to the right because
the line relay MC is detnergized, and the line
relay MP for section D 1s energized because
the track reloys for sections D and ( are
both energized. Hence the stop S® is in
the inoperative position because its piek-up

cireuit is closed at contact 112* of relay M”

for section' D and ot contact 111* of the
track relay for the same section. Lamp Y
of the signal IP is therefore illuminated be-
canse its circuit 1s closed at contact 1119—4206
of track relay R® and at contact 112°—ol
of line relay M? and also at contact 9—12
of stops NP
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 inio section A it will de-

95

3100

110

115

In section E the signal and

120

energize the track relay and the Iime relay

for this section so that the green lamp of
sienal LA will become extinguished and the
red lamp will become illuminated at once

through contact 112-—52 of the hine relay
and contact o

) | 12 of the stop. The stop B*
will remain in the inoperative position how-

123

134
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Ccontact f‘LU O '#h and r’*(mmct finger

4 3

55

80 -

KB

-;_glmrmﬂ of the rel

versed palm*mf of trensforier

aever uniil the entire train hasg left section B

“beecause 1t 1g emrﬂi?uﬁ through contact 111°
until this relay bepemm_.

of track relay RS

energized.
it wﬂi be seen from the foreg mng tha.,t

with the arrangement of appar atus shown
in Fig. 1, when a section is occupled by a
train the signal for that section and for

the section Ilﬁ‘it it 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 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 at full $peed m within two blocks
distance from 2 preceding train.  To ve-
ceive a clear indi:ation s iculo'ﬁfing {rain
must be at least three bm:::im behind a pre-
ceding train.

The length of meﬂap mayv - be increased
by c{mtmllmn the winding 25 of each line
relay M by a greater number of track re-
lays in advance of the line relay. Thus, to
pr mide two blocks overlap, the cirenit for
cotl 238 of the line relay is passed in se-

ries through the contacts of the track relay

for the cor au*]mmlma block and through the

- eontacts of the track U‘*lcﬂ ot the two bl{}f‘h&.
m advance,

285 5huwrr i Fig. 20 In this
view eacnx track rewy, &° R or R4 1s
equipped with an aﬂrhtmnal contact finger
1i1* whieh m*ﬂwr‘" contact ‘Wlﬂl point 133

“when the relay 1s energized in the normal

direction and W“iéh 1){;11115 134 when the enex-
Ry 1S 1V orsed. The AL
cuit through which coil 25 of line relay MC
15 um*mmd is then: from terminal 22 of
transformer %, through wires 35 ang 47,

relay 0%, wire 135, contact 18 or 194 and
contact Hnger 1110 of relay R® wire 33,
contact Gngar H ® and contact 12 or 48 of
relay 1o%, Wire 23, coil 98 of mlw. ME,
WITes 02, 31 and ”:’3 m ammmm 20 of trans-
former 7L The OLNET mn ts of the cleeuits
ars t“lt;ﬁﬂ ke those of Fig. 1

g, o5 alinwe a pair of tmuh ratlg fll‘i 199:} -

into Dlocks A, f’j {,; . ete., each bloek belng
equinped *Ti' th appai fzt,uu 25 shown in Ifig. 3,
Suppose a train i in block A, Then the

track relay R4 is ti(—ﬁnmgmﬁ L, so that the
circult for cml 25 of velay M* is broken and

the upper contacts of this relay are opened.

Thereby automatic stop 84 1s deénergized
Y

and moves to the operative position, and bhe
polarity of transformer lﬁ 18 reversed.
red light is displayed ¢

the {}perati% position. in biock 3 ‘E;ﬂ.“,'i FRoi
relav 1% 1¢ ﬂ@l‘ﬁ‘}md reversed, d*"i fo Che ro-

Eak %
.'i - JHu!-i.i.. I.!-. "rl;..*'-' ,.;5: E?E:!TJ

energized reversed, the line relay

played by the sign

111= of
'I promde also

5 the entrance. n"
block A because the. aummfz sie stop S8 is in

1,166,915

lay M? is deénergized because track 1'e]ay RA
15 deénergized. Hence the automatic stop
&P is 1n the operative position, the track
t“ansformer TC ig of reversed p(}]al 1ty and

a red light is shown at the entrance to the
block. n block C conditions are similar to
those in block B. The track rela
“ 1s de-
energized, the automatic stop ¢ 1s in the
operative position, the track transformer TP
is of reversed polarlty and a red light is dis-
al at the entrance to the
block Also in block D the track relay

the inoperative position. Thereby the polar-
ity of trmatormm TE is made normal. .

block B, the track relay RP is energized nor-
mal, the line relay M® is Lnergnred the auto-
matic stop &® 1s in the moperative position,

and the track transformer TF is of normal
A green light 'is shown by the

polarity.
signal at the cutrance o the hlock, because

the track relay 1‘” is energized in the nor- .

mal direction. Thus the minimum dlstmce

between tmm% when the flppamtu...-, 1s ar-
and a

fo]lmvlnfr train may not appreach at full.

ranged as in Big. 2, 18 two blocks,

speed to “within three ‘blocks distance from
a.preceding traim.

blocks behind a precedmfr frain.
- Referring now to Tw

le |
is energized reversed, but the line relay MP
of this block 1s enerfrmed because the track
relays of the bloecks D B, and (G are ener-
gized. Hence the automatic stop SP moves to

To receive a (‘lem"mdl—*
ation a following train must be at leaat rour |

3, I’ have hUL'

70

RC is -

5

80

A
vellow light is displayed by the signal st
_the entrance to this black because the track

relay RP is energized reversed.. It inally, n

90,

96

1100

shown an arr anmﬁment of apparatus: by

which a halt block overlap muay be secured.

ach block 1s divided mto two sub-sections
i}
? and Co

s subdivided into s ﬁub*—*-er?:hmv-_a

rent, two position relavs VY,

which I shall sl ‘zmﬂmz"r track relays,

ecach Dlacul as shown in the middle of a
block at the entrance end of the forward sub-

section. Furthermore, transformers TP, TC,

1'% . connected 'nrecﬂ} ACTOHS mamf&rmew' |
Jre substituted for tmn sformers
_Tf“ ’I“3 T4 at the exit ends of the bloek sec-

e, P8, P4

mc-ncs., ‘The latter transformers are each

pla luced at the middie of a block and are en-

ergized through the same cwcmts a8 s,hown
in Fi 1£.

relay, MC for 1nstance is as- follows: from

'h:srmmal 99 of “transformer P2, through
- wires 35 and 47, to contact 40 or 41 and con-
 iact finger 111* of relay RP, wire 102, con-
back 100 of relay V¢, wire 36 contact ﬁnger' -
R°, wire
28, coil 25 of relay MC, wires 32, 31 and ‘30

113% and contact 42 or 43 of relay

if}r

twmmal 20 of tr&nsfcrhler PB There-
fore. in order to energma the ll‘ne relay, the

additional insulated joints 2; thus block

acditional nlimn wHing ClI-
AL *mﬂ VA

105

110

120

1. The energizing circuit- for a line
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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 Ve is deénergized,

" 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 w mdlng 3% of automatlc stop SP,
contact 4—11 of automatic stop SB wire 110

to terminal 20 of transformer P3. There-

fore, once the automatic stop 1s in the in-

20

25

- move to the operative position and the

30

- 35

40
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il

in the operatwe position.

operative jposition, it will be held so as long

as the back -contact of the relay of the sub-—

1_..;sect10ns in the rear is closed. Hence when

a train‘is leaving sub-section BB% ot block B,
f_or 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.

Referring now to Fig. 3% as Well as to Iig.
3, if a train occupies stibsection B” of block
B the track relay RP 1s deénergized, where-
by the circuit of the line relay ME is Gpened
Thus the automatic stop SPB is caused to
Po-
larity of track transformer TC 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 ig energized reversed, due to
change of polarity ot Transformer T°. But
line Ielav MEF 15 deénergized because the con-
tacts of the track relay R® of block B are
open. With the line relaycontacts open the au-
tomatic stop cannot be moved to the inopera-
tive position, hence a red light 1s displayed
at the entrance to block C, and the polarity
of transformer T? is reversed. - Similarly, in
block D the track relay is energized reversed.
The line:relav of block D 18 energized.

Hence the automatic stop moves to the inop-
asrative position and the polarity of track

transformer I'* becomes normal. Since the
reverse contacts of the track relay RP are
closed, a vellow light 15 dmpla} ed 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 relav 1s energized normal, which
causes the green light to be shown at the
entrance to block I&. Now. assume the train
to he in sub-section B2 of block B, as shown
i g, 3P,

open, even though track refay R is ener-
oized normally Thus automatic stop B
canuot move to the inoperative position,
track transformer ¢ 15 of reversed polarity
and a red light is digplaved at the entrance
to-block B.

-~ In block C, the tl”:].C]x ml.n R€ is energized
reversed. Line relay MC 1s also energized,
because track relays V¢ and RLRP are bpoth

Then relay V* 1y du,nermzed
nhueby the circuit of line relay M?® is kept

»

picked up. Thus automatic stop 8¢ will

move to the operative mosition and trans-

former TP becomes of normal polarity. The

yvellow light shows at the entrance to block
C because the reverse contacts of relay RS
are closed. The same conditions prevail in
block D, except that the track relay
enerﬂlzsed normally. Therefore a green

11ght i1s displayed at the entrance of this
block.

The above description show that the mini-

RP 15

70

70

mum distance between two trains may be as

low as half a block. Thus an average ¢loser

spacing ol trains can be obtained than with

the auanﬂ'ement shown in the preceding
Views.

To provide one and one- hal:c block over-

lap 1 may arrange the apparatus as shown
m Ig. 4. This arrangement difiers from
that shown in Fig. 3 (mly as tollows. Rach
auxiliary track relay V4, V& etc., 1s pro-
vided with an additioml front contact, 7. e.,
a contact finger 131* maling contact with
point 132. Also, each track relay RA, RS,
ete. 1s turnished with an additional contact
finger 111° which makes contact with point

and with point 134 when the energization of
the relay i1s reversed. The circuit by means
of which coil 25 of relay M® may be ener-
cized 1s as follows:—from terminal 22 .of
transformer P4 through wires 35 and 47,
contact points 40 or 41 with contact finger
111* of relay R*, wire 135, contact finger
131* with contact 139 of rday VB, wire 136,
contact 133 or 134 with contact fmgﬂr 111%
of relay RF, wire 102, contact finger 131 with
contact 100 of relay V©, wire 33, contact fin-
ger 111" with contact 42 or 43 of relay RS,
wire 125, coil 25 of relay MC, wires 32, 31
anc 50 to terminal 20 of transformer PA.
Hence 1t 1s evident that the line relay of
any block is energized when the main track
relay and the au;ulmly track relay of the
same block are energized, the main track re-
lay and the ‘lll‘iill‘ll y tr acls relay of the ad-
jacent block in sdvance are energized, and
the main track relay of the second block m
advance 1s energized.

To explain the operation of the mgnahng
system as shown 1n Kig. 4, assume a train.to
occupy sub-section A’ “of block A, as shown
in If1g. 4% Then track relay R4 of that block
is decner ogized, so that the circuif of line
relav M2 s opened and its contact fingers
drop. Thus the antomatic stop 54 1s caused

to move to the operative position and the

polurity of transformer T is reversed. A
rea hght is displayed at the entrance to

block A because the antomatic stop is in the

operative position. | ,-
In block B the traci relfw B 1g enwt‘rlzed

reversed, due to the reversal of pfﬂmltv of
transtformer T8,

But line relay MP is de-
energized because the mntact?, of tracik re-

80

90

133 when the relay is energized normally
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100
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110
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lay R* are open. Hence the automatic stop
1s In the operative position, the transformer
T is of reversed polarity and a red light is

- »displayed at the entrance to block B. Simi-

Fovad
()

15

20

25

30

35

40

‘block D, with the exception
relay RY of block E is energized:normal.
to be shown at
‘this case,
then, the minimum distance between trains '_'
18 two blocks. * If however, the train occu- .

gized réversed the

larly, the track relay R° of block C is ener-

gized reversed, the line relay: MC¢ is deéner:-
gized, the automatic stop is in the operative
position, the track transformer TP is of re-

versed polarity and a red light is shown at
0 the entrance to block . Also in block D
“the track relay RP 1s energized reversed, but

the line relay MP ig energized. Hence the
automatic stop moves |
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
that the track

Thus a green light is caused
the entrance to that block. .In

pies sub-section A? of block A as shown in

Fig. 4®, then the minimum distance between.
- that train and a tollowing 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*

gized morially. Thus automatic. stop SA

cannol move to the inoperative position,

track transformer T® i§ energized reversed '

and a red light is displayed at the entrance

to block A. -
The track relay.R® of block B is ener-
line relay M® is deéner-
gized, the automatic stop S® is in the oper-
ative pusition, the track transformer TC¢ 1s of
reverse

the entrance to block B. In block C the

45

50

stop S°

track relay is energized reversed. Line re-
lay M is energized, therefore the automatic

Thus the polarity of trans

trance to block C because track relay RC is

F]

are the same as those of block C, except that
relay RP is energized normal, therefore a

green light is displayed at the entrance to.

the block. Thus it is evident that the mini-

95 mum distance between two successive trains

60

-~ The: above illustration
signaling with modifications to' give vari-

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 indjcation a following train must be

~atJeast three and ope-half blocks behind a

preceding train, I B
of my system of

to the operative posi-
sections each includin
‘Sponsive to reversals of current, a line relay

for each section,
“line’ relay by

-succeessive block

1s kept

open, evegn'though track relay R 'is ener-' line relay by the track

‘1n advance, the line

~cult in the rear accordin

polarity, and a red light shows at

moves to the o%)erative position.
. ormer TP is made
-~ normal. ' A yellow light is shown at the en-

energized reversed. - Conditions in block. D ' cessive block

‘closed when the track relay

~branch circuit being

1,166,918

ous lengths of overlap suffice to show that

Imy 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 raillway signal-
1ng embodying my |
‘stood that various changes and modifications

invention, it is under-

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

I claim is: o | .
1. In railway signaling, a plurality of suc-
cessive block sections, track. circuits for the

means for controlling each
‘ the track relay for the same
section and by the track relay

in advance, means controlled by each line

relay for supplying current of one polarity

or the other to the track circuit for the sec-
according as said relay is .

tion in the rear

for a se¢tion

65

70

70

& a track 1‘elay re-

80

85

closed or open, and a signal for each sectior.

‘controlled by the track relay and line relay

for the section.

2. In railway signaling, a plurality of

90

sections, track circuits for

the sections each including g track relay re-

Sponsive to reversals of current, a line 1‘.313?1’
95

for each section, means for controlling eac

section and by the track relay for a section

only when the track relays by which it ig

controlled are energized, means controlled
by each line relay for supplying current of .

one polarity or. the other to the track cir-
is energized or deénergize

) , & signal for eac
section adapted to ind

icate clear and can-

tion, a clear indication circuit and g ogy.
‘tion 1ndication circuit

for each signal' which
circuits are controlled by the line relay-and
the track relay for the
one or the other of daid signal circuits being
closed according as,the track relay is ener-
gized in one direction or the other.

relay for the same

as the line relay

relay being energized

100

105

same section, .and

110

8. In railway signaling, a plurality of stie- -

sections, track circuits for the

_sections including track rela S, an automatic
stop for each

section located at the entrance

115

end of the section and capable of an opera- °

tive and an inog
for each stop for holding the sto
erative position and controlled by

_ the track
relay for the same section,

sald circuit bein
18 energized, an
a branch circuit for each st:c:mpjinﬁ1 l

of said latter track relay and controlled by
a track relay for the section in the rear, said
| closed .when the track
relay in the rear is
stop 1s held in the inoperative position until

P 1n inop- -

inoperative position;-a circuit °

120

lependent

125

eenergized, wherebv the -
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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, sald 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 1t in the 1mnop-
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 1n

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-

30

39

lay for the sectidn 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
opefative 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

40

45

20

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 hine
relay 1s deénergized. S

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 oeing

- energized when said track relays by which

05

60

it is controlled are energized, an automatic
stop ‘for each section capable of an opersa-
tive and an inoperative position, a circutt
for each stop for holding 1t in the 1n-
operative position and controlled by the
track relay and the line relay for the same
section, said stop. circuit being closed when
hoth 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 ior

7

gach stop circuit independent of the track

relav-for the corresponding section and con-
trolled by a track relay for the section 1n
the rear, said second branch being closed
when the latter track relay 1s deénergized
whereby the stop 1s held in the 1moperative
position until a train entering the section
for which the stop is provided has passed
entirely out of the section 1n the rear.

7. In railway signaling, a plurality of sue-

cessive block sections, track circuits for the
sections each including a track relay respon-
sive to reversals of current, a line relay for

65

70

79

each section, means for controlling each line

velay by the track relay for the same section
and by the track relay for a section in ad-

80

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-
catlon cirvcuit Tor each signal closed when
the track relay and the line relay for the
same sectlon are energized, and a stop indi-
cation circuit for each signal closed when the
line relay for the same section 1s deéner-
gized.

§. 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 tor each line relay
which circuit 1s closed when the track relay
for the same seétion and the track relay for
the section next in advance are energized,
an automatic stop for each section, imeans
for each stop for holding 1t 1n the 1nopera-

85

90

0o

100

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 track cir-
cuit for the section when the stop for the sec-
tion in advance is in the inoperative position

and the hine relay for said section 1 advance
is energized and ror sypplying signabing cur-

rent of the cpposite ‘polarity to said track
circuit when the line' relay for said section
in advance 1s deénergized, and a signal for
each section controlled by the track relay,
the line relay, and the stop for the same sec-
t1o1. o . |
9. In railway signuling a plurality of suc-
cessive blocks each comprising sub-sections,
track circuits for the sub-sections eaeh includ-
ing a traci relay, the relay tor the rear sub-
section of each. block being responsive to re-
versals of currenf, a line relay for each
bleck 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 rais of the rear sub-
section of the Dlock in the rear according as

105
110
115
120

125



‘signal for

said relay is closed Or open, means for sup-
Plying signaling’ current to ‘the other SuDb-
section or sub-sections of each block, and 2
' each block contrclled by the line
relay for the block and by. the rack relay
for the rear sub-section of the block, -

10. In combination, a plurality of succes-

. sive sections of a rallway track, a signal and

10.

- a cirenit for each section. for the control of

the signal for su¢h section,

prising two line wires extending through the |

. stop eon--
15

. stop independent of
. and controlled by a

20 .

25

- 4 signal and an automatic stop for |
- tion, a circuit for each signal for the contro]

“thereof, each circuit Including a line wire ex-
-, tending through the section’ and a common
30

“each circuit

an automatic stop for each section, track cir-
cutts including track relays for the sections,

section, a local cireuit’ for each . n-
trolled by the track relay for the correspond-
ing section, and a brinch cireult for each
| sald latter track relay

tion in the rear, said branch cireuit compris-
Ing the same two line wires as the signal con-
trolling circuit for the section in the rear-of
said stop. -, . o

-, 11,10 combination, a plurality of succes-
- slve sections of a rajl

way track, traca;’ cir-
cuits including track relavs for the sections,

wire extending through thé severs] sections,
being controlled by the track re-

. lay for the corresponding section and by the

g track relay for the section in advance so that

. 35

- In the rear,

40

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
each retaining circuit being con-
trolled by the track relay for the said sec-
tion in the rear so that said cireuit is closed

‘only when siid relsy 1s deénergized.

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

- 13, In railway
‘stuccessive block
‘the sections,
signal for each section, an sutomatic stop for

sald circuit com-

track relay for the sec- .
‘circuat mecluding contacts of the traci:

for holding the

each see-

said latter

branch cireuit being closed

1,166,915

an automatic stop for each section, 9 circuit

Tor each signal comprising line wires extend- 4

g through the corresponding

section, a re-
talning cireuit for each

automatic stop ex-

tending through the section in the rear and
ncluding the same line

cireuit for the latter secbiog, and tracl cir-

cuits for the sections mcluding track relays

for the control of said signal and automatic
stop cirenits, . | -

signaling, a plurality of
sections, track cireuits for
each ineluding a track relay, a

each section, capable of an operative and anp
Inoperative position, two line wires running
parallel to the block section, a circuii fop
each signal for controlling said signal, said
relay
adjacent to said signal, the two line wires,
and contacts of the track relay of the secijon

1n advance, a cirenit for exch autormatic stop
S60p 1 the inonerative pos1-

tion and controlled by the track retay for the
corresponding section, said ecireuit -heing
closed when the said track relay is energized,
and a branch circuit for each stop including
sald two line wires for the section in the
rear, the branch circuit being independent of
track relay for the section in the rear, said
t when the track
reiay in the rear is deénergized, whereby the

Step is held in the inoperative position until

a2 train entering the section for which the

- stop 1s provided has passed enfirely out ef

the section in the rear.
In testimony whereo? T 48
in presence of two witnesses. _
: | CHARLES H, LAY,
Witnesses: |

1. 8. Loomis,
A. C.: Novis,

my iznature

wires as the signal

track relay and controlled by a

Y
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