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To all whom it may concern: |
Be 1t known that I, Harry N. LATEY, a

- ctizen of the United States, residing at New

York, county of New York, and State of
New York, have invented certain new and
useful Improvements in Signaling Systems

- for ‘Electric Railways, of which the following
- 18 a spectfication, reference being had to the

~ drawings
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15

20

accompanying and forming part of
the same. S -

In electric traction systems in which the
power 1s supplied to the ear or train from a

conductor arranged along the track or road-

way, it has been proposed to divide the con-
ductor into sections normally disconnected
from each other, or adapted to be tempo-
rarily disconnected by suitable circuit
bre.aiers. By this arrangement the power
may be cut-off from any section or sections
at will, at the same time leaving the others
alive. Workmen engaged in the dead sec-

- tion of the roadway may therefore work in

29
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‘perfect safety though other sections of the

conductor are energized and are supplying
power to trains. Such a plan is particularly
advantageous in the operation of elevated
railways in cities, as it frequently happens
that conditions arise there in which it is im-

perative that persons may move about on

the elevated structure, as firemen in the dis-

charge of their duties, without being ham-

39

pered by the necessity of avoiding contact
with the heavily charged conductor. It

may happen, however, that when a section is
cut out a car or train running on the ad-

~Jacent live section may enter the other, and

if the contact device carried by the car or
train is long enough to bridge the gap be-

- tween the sections the two will be connected

40

and the dead section energized. The results
might be fatal or dangerous to persons about

* the dead section, who, because of its previous

condition, were not using care to avoid con-

- tact with it. Similarly, if a section should

45

accidentally be short circuited. In such

case, I a train or car with forward and rear

contact shoes should attempt to enter the

- grounded section, bringing the forward shoe

al

upon the said section while the rear shoe re-

mained on the adjacent live section, the
- fiow of current from the latter section

through the car wiring to the dead section,

might blow out the car fuse or fuses or
damage the wiring of the car, or both. To |

prevent such accidents it has been proposed
to make the gap between the sections
slightly longer than the contacting surface of
the contact device, or than the distance be-
tween the forward and rear contact devices,
the inertia of the car being sufficient to carry
it over the gap. But if more than one con-
tact device be used on the car or train and

| they. are electrically connected in any way,

the gap in the line conductor must be at
least as long as the distance between the for-
ward and rear contacts. This is objection-
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able under any circumstances, and particu-

larly where long, heavy trains are run, re-

quiring large amounts of power.

Ordinarily the adjacent ends. of'the:,s.ec-
tions are of the same potential and could

therefore be brought close together without

the passing of trains from one to the other

causing trouble, and each car would receive

power through at least one contact device or

shoe as the break was passed. Danger would

then arise only when there had been a con-
siderable drop in potential in one of the sec-
tions, as by reason of its being grounded or

heavily loaded, or if it should be cut out for

any purpose. In either case the results
might be damaging to the electrical appara-
tus of the car or train, and in the second case
might endanger the lives of firemen or oth-

ers by energizing the dead section about

which they had been working. @~
The sections of the power conductor in a
system of the kind just described are ener-
gized ifrom the power plant in any conven-
lent way. For example, there may be a feed

| hne parallel with the track, from which -ta]is_
¢

are brought out to the several sections, whi
the sections may be connected with each
other by circuit breakers, or not, as desired.

This method of energizing a power conductor

in sections is familiar to those skilled in the
art and need not be further described herein.
The sections are of course connected with the

feed line through circuit breakers, either au-

tomatic or only hand operated, so that any
section may be cut out at will.

The object of my present invention'is to
provide a signaling system which will be ac-
tuated automatically whenever the potential
in g section shall have fallen to a predeter-
mined point, thereby warning the operators

~of trains approaching the section of its con-

e ends of the sections may there-

dition. T
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.5 sistance 11, wire 12, thence through block | tween the magnets 14, 15.

mdicates danger.
‘has moved out of the block the first condi-

“ranged in sections, as shown.
sections is a relay 5 adapted to make or break

which it 1s connected.

“fore be brought as close together as desired,

since warning signals are always set when

daneerous conditions arise. - .
L T%x

e invention itself, which consists in the

novel features and combinations herematter
described, and more particularly pointed out
in. the claims, will be more readily under-
stood in connection with the accompanying

~drawings, in which | N |
Figure 1 shows a system in which my in- |

Figs. 2, 3 and 4 are
Fig. 5 shows the

vention is embodied.
modified arrangements.

‘system of Fig. 1in detail. Figs. 6 and 7 illus--

trate simple applications of the invention,

differing in minor details.

The system illustrated in Fig. 1 is one In

‘which the signals serve both as the ordinary
block signals and for the,_%urpose of indicat-

the purpose

ing the conditions of which 1t 1s
The track

of my invention to give warning.

is divided into blocks, as shown, the block
rail 1 being energized in sections in any sult-
able manner and from any suitable source.

The signal actuating devices 2 are connected

“between the block rail 1 and the return rail 3,
so that they are ordinarily continuously ener-
oized and normally hold the signals at clear.
'-?Vhen,_ however, a train enters a block the
current will be short circuited from rail to
rail through the wheels, and the signal actu-

ating devices being no longer.energized will
permit the signal to take the position which
As soon as the car or train

tions will be restored and the signal again set

‘atclear. The conductor which supplies en-

ergy to the train is indicated by 4, and s ar-
Between the

the circuit of the signal actuating devices with

to operate when the difference of potential be-

tween the sections of the conductor hasfrom

any cause reached a predetermined point.
The signal circuit will then be opened and the

signal set at danger, In the same manner as if

the current had been short circurted hetween

the rails by a car or train entering the block.

In the figure the relay is shown to have been
encrgized, breaking the signal circuit, setting

‘the signal to danger, and holding a train in- |
dicated by 6.
“of potential are restored between the sections

As soon as normal conditions

of the conductor, the relay 5 will no longer be
energized, and its armature will therefore fall
and restore the sienal circuit, setting the sig-
nal at clear and permitting the train to pro-
ceed.

In Fig. 5 the system which I have just de-
seribed 1s shown more in detail, combined
with a block signaling system. The opera-
tion of the block system is as follows. The

‘block rail 7 is energized from the source of

current S through feed wire 9, wire 10, re-

883,064

arranged close to the flat top
The lifting of the armature 23 ;

spring 29 on
30, throws the same over to the left.

same time the spring 29, having risen against ¢
contact 31, completes a circuit therethrough.

The relay is arranged

rail 7, wire 13, fiagnet coils 14, 15, wire 16, .

armature 25 (dotted position), wire 26 to the
return rail 27 and back to the source 8. The
magnet coils 14, 15 are thereby energized,
raising armature 28, which lifts the end of
the contact spring 29. The latter.is pivoted
at its center, as shown, either.to the arma-
ture 30, or to an independent support, but is
of the said
armature.
by the magnets 14, 15 therefore turns the
its pivot, and the spring, en-
lat top of the pivoted armature
At the

oaging the

Current then flows from the feed wire 9
through wire 32, magnet coil 33, contacts 31,

spring 29, wire 34, and wire 35 to the return

rail 27. The coil 33 is so wound that bein

thus energized a magnetic pole is produce

at the lower end of armature 30 of opposite
sign ‘to that of magnet 15. Previous y the
armature 30 had not been magnetized, with
the result that it was-attracted by the two
magnets 14, 15, equally, and therefore would
have remained in the position originally oc-
cupied before the fee?ed wire 9 was energized.
It 1s, however,

Upon the closing of contacts 31 the coil 33 1s
energized, as explained above, causing arma-
ture 30 to be drawn over to the right, raising
the right end of spring 29 and closing con-
tacts 36, but without breaking contact at 31,
by reason of the fact that the spring can bend

up to contact 36, while its other end is held

thrown to the left by the turn
of spring 29 on its pivot, as before explained..
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against contact 31 by the armature 28. Cur-

rent now flows from the feed conductor 9, to
wire 32, coil 33, contacts 31, spring 29, con-

105

tacts 36, wire 37, signaling devices 38, wire -

35, to return rail 27.
of any _
the flow of current through the circuit last
traced will cause the signal 39 to beset at clear.
Such devices are well understood by those
skilled in the art and therefore need not be
further described herein. If now a train en-
ters the block 40, as indicated at 41, the cur-
rent will flow from the feed wire 9, wire 10,
resistance 11, wire 12, track 7, through the
trucks of the train, to the return rail 27. The
magnets 14 and 15 being thus short-circuited
the armature 28 falls, breaking contact at 31,
thereby cutting off the current from coil 33.
The armature 30 being thus demagnetized 1t

is no longer attracted by the magnet 15 with
sufficient force to overcome-the tension of

the spring 29, the right end of which 1t pre-
viously held against contact 36, and the ten-
sion of the spring therefore causes it to fall
away from the said contact, breaking the cir-
cuit at that point and carrying the armature
30 back to its original central position be-
Current is there-

The devices 38 may be
suitable character so arranged that
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 fore cut off from the devices 38, by reason of |
the cirecuit bein Qpened at 36, and being no

883,064

longer energized the said devices 38 automat-
ically raise the signal to danger.

My system is combined with that just de-

‘scribed, as follows. - 42, 43, represent the

 gections of the conductor or rail from which

10

15

25

30

the train receives its power. Across the
break 44 is connected a relay 45, set to oper-
ate at a predetermined difference of potential
between the sections 42, 43.
curs the armature 25 will be drawn over to
its full line position, thus breaking the circuit
through the magnet coils 14, 15. The cir-
cuit through the signal controlling devices 38
is thereby broken as above described and the
signal set at danger. It will thus be seen
that a predetermined difference of potential

causes the signal 39 to be set at danger, as

does the entering of a train into the block 40.

Restoration of potential in the section in

which the potential had fallen to the prede-

termined limit will permit the armature 25 |
to drop back into contact with the wire 16,
‘thereby restoring the circuit through magnet

coils 14, 15, and signal devices 38, and re-
storing the signal to clear. It will be noted
that the power which controls the signal de-
vices 38 when the potential of section 42 or

- 43 falls below the predetermined limit,—that
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1

is, the power which energizes the relay 45,

and draws the armature 25 over, breaking
the contact with the wire 16,—is suEplied by
the section of higher potential, either 42 or
43 as the case may be. The block signal sys-
tem above déscribed i1s. well known and
widely used. Considered separately, 1t is not
a part of my present invention, but may en-
ter into the latter as an element of the com-
bination. It 1s described in detail heremn
merely for the purpose of showing how read-
ily my invention may be applied to existing
systems. As before stated, a predetermined
difference of potential between the sections
of the power conductor has the same effect
on the signaling devices, 38, 39, as does a

- train entering the block, and restoration of
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normal potential in the abnormal section re-

stores the system, as does the train leaving

the block. Fig. 2 shows a similar system 1n

which the sections of the conductor or con-
tact rail are connected. through suitable
switches or circuit breakers, as 17, so that

the sections are in series with each other as

well as in multiple with the feed line. When
it 1s necessary to cut off the power from a
section the switches 17, at the ends thereot
are opened, as well as the circuit breakers in
the taps from the feed line. Sufficient cur-
rent will then flow through the relay 18 to
actuate its armature, breaking the circuit of
the signaling devices 19 and setting the sig-
nal to danger. Fig. 3 shows diagrammatic-
ally a simple embodiment of the essential

. This 1s
the condifion of affairs shown in Fig 5. |

When this oc- |

rinciple of my invention, without including
lock signaling devices. Here lamps, as 20,
21, are arranged in a circuit between the sec-

3!

tions of the conductor 4, but insulated there- -

from. When the circuit breaker 22 is open
and the section either cut off or short-cir-
cuited the current through the lamp circuit
will be sufficient to cause the lamps to glow.
Hig. 4 illustrates a system in which the two
Erevious_ly described are combined, the lamps

eing connected 1n the relay circuit. Figs. 6
and 7 show simple applications of the inven-
tion, 1n the former the signal actuating de-
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vices 23 being energized by power taken from

the contact rail 4 and in the latter by any

independent source indicated by 24.

The devices of course operate either when
the circuit of a section is open, that 1s, when

the power is cut off, or when the section is

short-circuited. In the former case the leak-
age through the insulators allows suflicient
current to pass to operate the relay or light
the lamps. N 3

It should be understood that the systems
described above are typical merely of the in-
vention, and that the same may be embodied
in devices differing widely from those shown.
The specific apparatus for actuating the sig-
nal, the kind of relay used, whether polar-
ized or unpolarized, the manner of connect-
ing the relay with the signal circuit, and
other details of the system are immaterial to
the spirit of the invention, which requires
onily that the operation of the signal depends
upon a difference of potential
sections of the power conductor. Nor is the
application of the invention limited to rail-
way use, as 1t obviously can be employed
wherever difference of potential between sec-
tions of a conductor 1s to be indicated.

What I claim 1s: '

1. In a signaling system for electric rail-
ways, the combination with a conductor.for
delivering power to a vehicle, said conductor
being composed of sections normally alive
and at substantially the same potential; of
a relay between conductor sections, de-
pendent for operation upon a predetermined
difference of potential between said sections,
a circuit controlled by the relay, and signal-

| ing devices in said circuit, as set forth.

2. In a signaling system for electric rail-
ways, the combination with a conductor for
delivering power to a vehicle, said conductor
being composed of sections normally alive
and at substantially the same potential; of a

etween the
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relay between conductor sections, dependent

for operation upen a predetermined ditfer-
ence of potential between said sections, a
normally closed circuit controlled by the re-
lay, and signaling devices in the circuit adapt-
ed to be actuated to indicate danger when
the relay is energized, as set forth.

3. In a signaling system, for electric rail-

| ways, the combination with a block signal-
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ing system, including a eircuit and a feed
wire for supplylng current to energize the
same; of a power conductor for supplying
current to a vehicle, said conductor being
composed of sections normally alive and at
substantially the same potential, a relay

magnet between conductor sections, depend-
ent for energization upon a predetermined

difference of potential between sald sections, |

cuit, as set forth.

and an armature for the relay magnet, said 10
armature forming a part of the said block
signaling . circuit, whereby the energization

of the relay magnet will control the said cir-

-~ HARRY N. LATEY.
Witnesses: = . |
M. LawsoN DYER,
S. S. DUNHAM.
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