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UN ITED STATES PATENT OFFICE.' '_

' JOHN 8. HOLLIDAY, OF WILKINSBURG, PENNSYLVANIA, ASSIGNOR TO THE UNION SWITCH

& BIGNAL COMPANY, OF SWISSVALE, PENNSYLVANIA, A CORPORATION OF PENNSYL-

©. VANIA.

BLOCK-SIGNALING SYSTEM.

No. 900,370,

To all whom it may concern: =~
~_Be 1t known thai I, Josn S. HoLripAY, of

Wilkinsburg, Allegheny county, Pennsylva-
nia, have invented a new and useful Im-

provement i Block-Signaling Systems, of
which the following is a full, clear, and exact
description, reference being had to the ac-
companying drawings, forming part of this

specification, in which— = R
Figures 1 and 2 are diagrammatic repre-

sentations of a signaling system emb odying
my mvention. S . |

- My invention has 1*e-_la;ti‘011 to _e_lecfjri.c block

signaling systems, particularly designed for

15
- said systems in which the track rails instead
- of being divided into insulated biocks or sec-
~ tlons, are electrically continuous for all cur-

20

.~ The object of my invention is to provide a

25

- best understood by reference to the accom-
panying drawings, in which I have shown
diagrammatically one embodiment thereof;
and wiieh will now be described, it being
premused, however, that various changes
- may be made therein by those skilled in the

30

39

- delined in the appended claims. ,
In these drawings, the numerals 2 and 8

40

45

ple m 1ts wiring and general arrangement,
- and 1n which the signal controlling-relays are

- currents except those which are intended to

use on ralways employing eléctric propul-
sion, and more particularly to that class of

rents, both propulsion and signaling.

system of this character which sha 1 be sim-

of such character as not to be affected by any

operate them. =~ -

)

‘The precise nature of my invention will be

art without departing from m

y Invention as

designate the track rails, which are electrie-

“ally continuous for all currents both propul-

the terms

ston and signaling.  Hence, |
herein, are

“block” and “section’ as used

-not intended to designate separate insulated
‘blocks or sections of the track rails, hut are
used for convenience to designate the por-
tions of the track sttuated between adjacent

- signals.

50 _ _ _ _
head conductor for supplying the propulsion

- 4 and 5 designate the transmission lines

for & single-phase signaling current, supplied
by an alternatore. - ..
7 designates the usual third rail or over-

current, which may be either a direct ¢urrent
or an alternating current.

 Application filed February 21, 1908. Serial No. 417,

trolled thereby in series with each other.
- 18 designates the local circuits, and 19 and
20 the signals which guard the entrances to

009.

8 1s a diagrammatic representation of a car
or train occupying one of the two blocks or
sections shown in the drawing. o
- 9 designates signal-phase transformers fo
supplying signaling currents from the trans-

‘mission line to the track rails, the primaries
of these transformers being connected across
the transmission line and their secondaries

being connected across the track rails. These

~ Specification of Letters Patent. = Patented Oct. 6, 1908,

55

60

‘transformers are preferably located at the ~

central portions of the respective blocks. In

one branch of a conductor 10 leading from
the secondary of one transformer to one of
the track rails, is a condenser or capacity 11,

adjacent blocks is an inductance coil or de-

capacity device, and the adjacent ones
through 'indgctanc%, the inductances and
capacities being preferably so adjusted as to

plied to adjacent blocks of about - ninety
degrees. | - -

as employed for each block, and having the
contacts 17 of the local signaling circuits con-

the respective blocks and which are con-

| trolled by the circuits 18. o
The relays 13, 14, 15 and 16 are of the syn-

chroscopic type, each having two field wind-
ings, one of these windings consisting of two

coils 21, which are in series with each other

and with a capacity 22 across the transmis-
sion lines 4 and 5. The other winding con-

‘sists of two coils 23, which are at ninety de-

grees from the coils 21, and which are also

connected 1 series with each other and with

an inductance 24. The rotor element 25 of
each relay has a winding 26, which is con-
nected across the track rails 2 and 3.
27 designates the contact controlling arms
of the relays, which are actuated by the rotor
elements

L

cuits 18.

i The opéra,‘tion is a;s follows:—It will be

13, 14, 15 and 16 des_ignaté signal control-
ling relays. Two of these relays are shown

thereot to control the signal cir-
A . 105

65

~while in the corresponding conductor leading
irom the secondary of the transformer in the

70

' vice 12. Throughout the system adjacent
transformers will in this manner have their
secondaries connected to one of the track
rails, the one through a condenser or other

75

1ve a difference in phase mn the current sup-

80

85

90
95

100
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- are energized by the current supplied to that

15

20

- ency to close the relays.

25

30

p27;

seen that the current in the coils 23 of each

relay will be in phase with the currvent sup-

plied to that block by the transforiner 9,

while the currents in the coils 21 will be in
quadrature with the current supplied by that

transtormer, but will be in phase with the
current supplied to the track by the trans-

formers of the adjacent blocks or sections.
As mdicated m the drawmgs, the respective
colls are so connected that the coils 23 which

block actuate the rotor elements of the relays
of that block to hold the signal circuits 18
closed and the signals in clear position, since
the currents in coils 23 and the current sup-

lied to the rotor by the transformer of this
Elock reach their maximum at the same time.

The currents in the coils 21 being in quadra-

ture with the current in the rotor coils of
these relays supplied by the transformer of

‘that block, it follows that the current from
‘the adjacent transformers which are in phase

with the current in coils 21 will have no tend-

. Therefore, the re-
lays will not be closed by the currents from

the adjacent transformers, but will be closed

only by the current from the transformer
which 1s located in their own block or sec-
tion. When the propulsion current em-
ployed 1s a direct current, it will be entirely

- without eflect upon these relays; and when

this current is an alternating current it may
have a different frequency than the fre-

uency used in the signaling circuit, so that |

there will be no mterference between the sig-
naling and propulsion currents. When al-

~ ternating current is used for the propulsion

40

45

current, I preferably employ thiee conduc-
tors 28, 29 and 30 i the transmission line as
shown 1 Fig. 2, the conductors 28 and 29

- being connected to one generator 31, and the

conductors 29 and 30 to a second generator
82 of the same frequency, and having its ar-

mature mounted on the same shaft as the
armature of the generator 3i. The two field

windings of the relays are connected across

~ the conductors 29 and 30 and the primaries

50

~of the transformers being connected across

the conductors 28 and 29. In this manner,
there is prevented any tendeney of the relays
to operate by reason of current set up in the

- primaries of the transformers by propulsion

. 99

- cwrrent flowing across the track rails through

the: secondaries of the transformer and
through the rotér windings of the relays.

~This is because any, currents so generated in

the transforme

. ductors 28 and 29, while the field windings of

60

66

the relays are connected across the conduc-
tors 29 and 30. | o -

~ Supposing a train to enter the block which
18 controlled by the signal 20, as soon as the

train has approached within a sufficient dis--

tance of the relay 16, it will short-circuit, that

relay, thereby ope?ing the signal circuit 18 .I

primaries flow into the con-

000,370

and setting the signal at danger. The signal-
controlling contacts 17 of the two relays of
each block being i series, the circuit 18 will
remaln open so T()ng as & train is in any part
otf that block, and the train will therefore be
protected by the danger signal behind it. As
the train passes into the next block, it retains
control of the relay 15 until it has gained
control of the relay 14, so that i1t is protected
by the signal 20 until the signal 19 has been
set at danger. -

The cous or windings of the relays can be
so adjusted that they will Be short-circuited
by & train at any desired distance, this de-
pending upon the impedance of the rails, the
power factor of the system, and various other
factors, which must be determined in ad-
vance by the signal engincer in accordance
with the usual practice. Owing to the fact,
however, that the impedancge of the rails will
necessarly var- somewhat from time to time
according to the track conditions, more cv
less overlapping of the blocks occurs which
makes 1t necessary to set the signals back of
the entrance to the respective blocks a sufli-
clent distance to prevent their going to dan-
ger 1n the face of an approaching train; that
1s to say, the signal 19 should be set -back a
suflicient distance behind the entrance to
the block which it protects so that the train
will have passed or }t))e passiny such signal be-
fore the relay 14 is short-circuited by the
train.

When there is no train in either block, each
relay 1s receiving current from the trans-
former of that block, and also slight currents
from the transformers of adjacent blocks,
these latter currents, however, being in phase
with the currents in the coils 21 tend to open
to the relays, but are ieffective for that pur-
pose because. they are much weaker than the
currents from the transfornmier of the same
block. When a train in the block protected

70

1o

80

00

95

100

108

by the signal 20, for instance, short circuits .

the transformer of that block, current from
that transformer no longer passes to the relay
14, and the action tending to hold that relay
closed is increased to that extent. There-
fore the relay 14 will not open as soon as
would otherwise occur. When. the train has
passed the relay 14, and has cut off from that
relay the current from the transformer of

that block, the current from the transformer .

between the relays 15 and 16 will tend to as-

{ sist gravity in holding the relay 14 open.
The coils 21 may, however, be omitted.

- The advantages of my invention will be
apparent to those skilled in the art. By
means of the synchroscopic relays of the
character described, the operation of the re-

lays by propulsion or other stray currents, or

by currents from other transformers is pre-
vented. By using track rails which are elec-
trically continuous for all currents, I avoid

1190

120

the necessity for the expensive bonding 180



~which 18 necessary where the track rails are [
-divided into insulated blocks or sections.

It will be obvious that my invention is sus-
ceptible of many changes. Thus, any suit-

supplied by the transformers into F _
one or the other windings of the relays. The |
‘10 relays themselves may be of any approved-
- of the contacts controlled thereby and con- |
troling the signals. . o

15

‘rents, synchroscopic relays each having a-

900,370 N

able means may be provided for producing
the split-phase currents in the two windings
of the relays, and for bringing the currents
' hase with

construction, together with the arrangenient

I elaim :—

" 1.°In a block signaling system, track rails
which are electrically continuous for all cur-

movable element connected across the track

- rails, and means for impressing signaling cur-

20

25

30

85

rents upon the track rails, said currents being

in lpha,se in each block with the eurrent inone
fie

d winding of the relays for that block; sub-
stantially as deseribed. 7

2. In a block signaling system, track rails
which are electrically continuous for all cur-

rents, relays having each a coil or winding |
connected across the track rails, and two
otheér windings at an anple to each other,.
means for supplying said windings with cur--
rents which differ in phase by substantially
the same angle as the angle between the dif-
ferent windings, and means for impressing
uFfan the track rails currents which differ in’
ph

ase In adjacent blocks by an angle corre-

sponding approximately to the angle of dif-
ference between the two windings of there-

- lays; substantially as described. . -

40

- current to the track rails, means whereby .the

45

 different phase to the last

" 8. In a block signaling system, track rails
which are electrically continuous for-all cur-
rents, transformers for supplying signaling

currents supplied by adjacent transformers
are of different _
winding connected across the track rails and
two other sets of windings at an angle to each
other, and means for supplying currents of

named windings;

 substantially as described.

50

4. In a block signaling system, track rails

which, are electrically continuous for all cur-

" rents, transformers for impressing signaling

- b5

ing the currents impressed upon adjacent

blocks to differ in phase from each other by
substantially ninety degrees, relays having

one set of coils connected across the track

. rails, and two other windings approximately

60

ninety degrees from each other,”and means
for supplying currents t¢ the last named
windings differing in phase by approximately
ninety degrees; substantially as described.

5. In a block signaling system, track rails

which are electrically continuouys for all cur~
- rents, & transformer connected across the
656 track rail

. ' 1 _ i & i |
| winding of each relay being connected across
‘the track rails and the other two windings |
‘being connected to supply conductors, means -

ghase , relays: having one

| substantially as described.

‘with the current in the

‘currents upon the track rails, means for caus- -

each block at an intermediate portion there-

8

of, means whereby the current supplied by
‘adjacent transforiners will differ in phase, a

pair of relays for each block having their con-

tacts in series with each other in the signal-

controlling circuit, said relays each having

~one winding connected across the track rails,
“and two other windings at an angle to each

other, and means for supplying currents of

different phase to the last named windings;
substantially as described. T

70

6. In a block signaling system, a signal-

controlling relay having three windings, one

for supplying the last named windings with

currents of different phase, and means for

80

_S_.UPPI_}’ ing the track rails with currents of

different phase in- adjacent blocks thereof;

85

7. In a block signaling sy Stéﬁl, track rails

| which are electrically continuous for all cur-

rents, relays having a winding connected
across the trackmﬁs, and a second wind-
ing connected. with supply conductors, and
means IOr impressing upe
currents whic |

are in .g_ase in each block
elds of the relays of

that block, but are in quadrature with the

90

on the track rails

99

currents in the fields of the relays of adjacent

‘blocks; substantially as described.

8. In an electric signaling system for use

on roads ‘employing alternating propulsion
current, a single phase transmission line, sig-
nal-controlling relays, each having one wind-

ing _con_nect’ecT directly to the transmission
line and another winding connécted to the
track rails, and transformers for Impressing

signaling currents upon the track rails, said
transmission line hawving three conductors,

100

105

the transformers being connected across two

of said conductors and the relay windings

‘being connected across one of said conduec-

tors and: the third conductor; substantially
as described. ' S
9. In an electric signaling system, a single

| phase transmission line for the signaling cur-
|- rents, said line having three conductors, two

of which are connected to one generator, and

110

118

one of these two and the third being con-

nected to a second generator of like fre-
quency, signal - controlling relays having
windings connected across two of the said
conductors, and transformers for supplying
current to the track rails and having their

‘primaries connected across one of said two
conductors and the third conductor; sub-

stantially as described. I

10. In an electric-signaling system, track
rails which are electrically continuous for all
currents, synchrosccnic relays in each block,

| each relay having its rotor connected (o the

s for supplying signaling current to | two-phase current,

120

iz

track and its fields connected to a source of

a transformer n cacl

130
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block wppl*,mw current to the track, the | ln testimony whereof, I have hereunto set
“transtormer of one block having its primary | my hand.
| COIIIlBL‘iGI{ S0 as 1o receive one phase of the T g ;
two-phase current, and the iiimimmo} of | JOJ N HOLLIDAY.
adjacent blocks ]hwmg their primaries con- Witnesses:
nected so as to receive the other phase; sub- I.. #reEDERIC HOWaRry,
stimtmlly as described. Dawien J. MoCUarruy,
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