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- This invention relates in general to signal-
ing means for use where highways cross rail-
way tracks, and has more particular refer-
ence to an improved and specially safe-

5 guarded system of this character. -

In signaling systems of the character in
question, it is always desirable to economize
in power consumption as much as possible,
and to continue any warning signaling so

10 long as any danger exists.

With the above and other obj‘e'cts in view,

it is proposed, in accordance with the present
invention, to provide a signal system wherein

a power-off relay is employed which auto-

15 matically cuts into use a _storage battery
which is trickle charged from a source of
alternating current, upon failure of the alter-
nating - current source, for energizing the
light sources. 'Contrary to usual practice,
90 however, this power-off relay is normally de-
energized, thus saving . energy, and more
specifically, this is made possible by carrying
the energizing cireuit for the lights, not only
through contacts of the power-off relay, but
“25 also through contacts of .a usual interlocked
relay. : S T :

A further object is to provide means where-

by the highway crossing warning signal is™

continued -until the rear end of a train has
30 completely cleared the highway. More spe-
cifically, this is accomplished by providing
the insulating joints separating the track
into signaling blocks, in a staggered relation,
on either side of the highway, and providing
35 a shunt path around each insulating joint,
with the shunt path controlled by a contact
finger and back point of ‘a respective inter-
locked relay. ..~ ¢ . : S

Further objects, 'purl‘k)jose'é and character--
40 istic features will appear as the description” A. C

.progresses, reference being:made to the ac-
companying drawing, showing, wholly. by

way of example, and in no manner whatso--

ever in a limiting sense, one form.which the
5 invention can assume. In the drawing:—"
- The single figure of drawing-is a diagram-
matic representation of a signalling system
in accordance with the present invention.
Referring now to the drawing, there is
50

shown a stretch of single track constituted

by track rails 1, arranged for traffic in both =
directions. The track is separated into sig-
naling blocks A and B, by means of insulat-
ing joints 3 and 4 and 5 and 6, with usual
sources of energy, such as track batteries 7,
each connected across one end of each of
the signalling blocks. -Across the other ends
of the signalling blocks are connected inter-
locked relays 8 and 9, which are mechanical-
ly, or otherwise; interlocked, as desired, as o
for example, in application Ser. No. 474,958
filed August 13,1980, of O. S. Field.
Crossing the track rails 1, at a point be-

tween the insulating joints 5 and 6, is a high-
way H, and at each side of the highway is
a light signal of the usual wig-wag type, hav-
ing light sources 10 and 11, and 12 and 13
respectively. " R

- For causing the light sources to flash, a
flashing relay FL is employed, having wind- 7o
ings. 14 and 15, a polar contact finger 16, -
and light controlling contact fingers 17 and
18.. This flashing relay may be of any usual
or desired type, but is preferably of the
shunt-out type, as shown in the application 7
to O. 8. Field, Ser. No. 452,666 filed May 15,
1930; -- o ' . S
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The energy for operating this signal sys- -
tem comprises a source of alternating current
A. C. connected up in multiple to a trans-
former T and a rectifier R which latter may
be of any usual or desired type, either single
or double wave. The input side of the rec-
tifier R is connected to the alternating cur-
rent source by wires 19 and 20, and the ott-
put side of the rectifier is ¢connected by wires
21 and 22 to a storage battery B. v
~The primary:winding of transformer T is
connected by wires 23 and 24 to_the source

80
85

.U . - . 90
- The various parts are shown in the condi-
tions and positions assumed under normal
conditions with neither of the detector track .
circuits A, B occupied. . - . .
Assume niow that a ‘west bound train‘en-
ters the detector track section B. Occupancy
of section B shunts out interlocked relay 9,
to cause it to release its various contact
fingers. ' S
The dropping of contact finger 25 of re- 100
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lay 9 closes a shunt path. about 1nsulatmgr
~joint 6, which path includes wires 26 and 27,

contact finger 25 and back point,. and Wires
28 and 29 to thereby extend the detector
track circuit B from the insulating joints 4
up to the insulating joint 5, so as to wholly
include the highway. Before this shunt-path

“was closed around joint 6, the detector track:

section B.extended only up to the joint 6, but

with 25 retracted, the section B eXLends up”

to 5, in as much as now, occupancy of the

track between 6 and 5 shunts out relay 9.

(When 25 is up, occupancy of the track be-

‘tween 6-and 5 does not shunt out relay 9.}
The release of contact finger 30 of relay 9

closes a pick-up circuit for the power-off re-

lay PO, which includes the secondary of:

transformer T, wire 31, the winding of relay
PO, wire 32, contact ﬁn(rer 30 and back point,

- and wires 83 and 34, Whereupon relay PO

picks up its contact ﬁngers 35-and 36, and
stays ‘up -so long' as the -source: A. C., ’ does
not fail and detector track sectlon B remams
occupied. . :

“The release of contact ﬁngel 37 of relay 9

closes a-circuit for-energizing the:flashing re—;
lay. FL: which -circuit mcludns the positive °

_ terminal of the battery B, wires 88, 89 and

30

40, contact finger 37 and back point, wires
41’ and 49, contact finger 16 in its left hand

position, wires 42 and. 43, winding 15, and’

" wires 44 and 45 to the other side of the bat-

40
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~and 53, contact finger 35 and front- ‘point of .

tery. - This results in a shifting of the polar
contact finger 16 to its opposite; (flotted line),

. position, and causes the picking up of contact
finger 18. 'The polar finger 16, alternately

shunts out- first one, and then the other, of
the windings 14 and 15, to thereby:cause con-
tact ﬁngers 18 and 17 to alternately” make
and break contact with their back points:.
With contact finger 46 -of relay 9 down,

~and contact finger 18 of the flashing relay

FL picked ‘up, energizing circuits are com-
pleted for the two left hand - light sources

5 12 and 10, of the respective crossing signals,

which circuits include, one side: of the sec-
ondary of transformer T, wirés 81 and 46,
contact finger 86 and front - pomt “wires 47
and 48, htrht sources 12 and 10 in multiple,
wires 49 and 50, contact finger 17 and. back

point of the ﬂashmg relay, wire 51, contact -

finger 46 and back point of relay 9, WlI"VS 52

relay PO wires 54 and 32; contact:finger 80

34 back to the otber s1de of the secondary of
transformer T,
After a’'short duratmn of tnne, lamps 10

‘and 12 become de-energized, and: Jamps 11

G

and ‘13 become- enerfrlzed throvgh circuits -
similar to those traced: mst above, but -in-.

cluding contact: finger - 18 and - back  point
of the ﬂashmv relay, in place of the contact
finger 17 and back point thereof. Thus the

> hlghway mgnals ‘are alternately ﬂashed to

‘ever; in a limiting sense.:

- 1,882,265

give a Wlo-wag eﬁ'ect S0 long as the sectmn
B.is occupied.

It should be noted partlcularly that sec-
tion ‘B, when unoccupied extends from the
1nsulat1ng joints 4 up to the insulating joint

65 but-as soon-as it is occupied, the shunt.

patll around the ‘insulating joint 6 is com-
pleted by the release of interlocked 1elay

.to_thereby extend this detector track scctlon
up to the ingulating joint 5 as” explained
‘above.
5, therefore is mnormally de-energized, or
'“dead " when sections A and B are unoc-
eupie d and this is an advantage in that any-
thing passing over the lnghway, such as a-
slewh runner, is thereby interconnecting

This section between . joints 6 and

only rails-of a.dead section, and:cannot result
in’ dropping one of the interlocked relays,
and'thus tying up the system.

It thus appears from the above description,
that after a highway signal has once become
energized, -due to’ occupancy of a-detector

‘track geéction, the signal continues to display

70
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its warning “wntil the occupied train has com- -

pletely cleared the highway.

‘Furthermore the ‘power-off relay PO op-

erates, o failure of ‘alternating current, to

Yelease its contact fingers 35 and 36 to there-

by substitute battery energy from battery B;
through wires 55 and 56, for the alternatmg
current energy.

~The- operatlon of the system, upon an -east
bound train entering section A is similar to

90

95

that described above, a'shint path being com-

pleted by relay 8, around insulating ]o1nt 5,
to thereby extend sectlon A up. to 1nsulat1ncr
]01nt 6.

The-above spec1ﬁc descrlptlon of one form

100

of system embodymd ‘the present invention,

has been given solely by way of illustration, -

and i is not intended, in any manner whatso-
Obviously this in-
vention can assume many different physical
forms, and is susceptible of numerous modi-
ﬁcatlons, and. all such forms-and modifica-
tions; are included by ‘this application, as
come Wlthm the scope of the appended
clauns

Havmg descmbed my 1nvent10n, I now
claim:—

i
=]
5}
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17 TIn combmatmn a cross1n0' swnal a traf- .

fic eontrolled: relay, ‘a ‘source of altprnatm(r
current and a source of direct current, a

- power-off relay, an energizing circuit for said
and back pomt of relay 9, and wires 23 and

signal -including a back ‘point of: the traffic
eontrolled relay and either a front or a back:

=

20

pomt of the power-off relay, and-an energiz-

ing circuit for the power-off relay including a

back point of the traffic controlled 1e1ay ‘1nd 1

one of the sources of energy.
*92. In combination with a stretch of smcrle

track and a highway crossing the track, a
detector track section at each side of the

highway and each. normally terminating at
the néar side of the h1<rhway respectlvely, and

130
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means, including & traffic controlled device,
for at timés extending one or the other of the
detector track sections to the opposite side of
the highway.

3. In a crossing signal system, in combina-
tion a signal, a detector track circuit, a traf-
fic relay controlled by said cireuit; two sepa-
rate sources of current, an energizing circuit

having multiple branches connected respec-
tively to said two sources, a power-off relay
selectively controlling said multiple branches,
and an energizing circait for the power-off
relay controlled by the traffic relay.

4. In a crossing signal system, in combina-
tion, a signal, a detector track circuit, a track

relay controlled by said circuit to be ener-

gized when the track circuit is unoccupied,
two separate sources of current, an energizing
circuit for the signal controlled by said relay
and having multiple branches connectable re-
spectively to said two sources, a power-off
relay selectively controlling said multiple
branches, and an energizing circuit for the
power-off relay controlled by a back point
of the track relay. '

5. In a crossing signal system for highway
crossings, in combination, a signal, a detector
track circuit, a trafic relay controlled by said
circuit, two separate sources of current; an
energizing circuit for the signal controlled by
said relay and having multiple branches con-
nectable respectively to said two sources, a
power-off relay selectively controlling said
multiple branches, an energizing circuit for
the power-off relay controlled by the traffic re-
lay, a track insulating joint at each side of a
crossing highway for defining one end of the
track circuit, and means controlled by said
traffic relay for closing a shunt around the
joint at the near side of the highway.

6. In a crossing signal system, in combina-
tion, a signal, a detector track eircuit, a traf-
fic relay controlled bv said circuit to be en-
ergized when the track: circuit is unoccupied,
two separate soureces of current, an energizing
circuit for the signal controlled by said relay
and having multiple branches connectable re-
spectively to said two sources, a power-off
relay selectively controlling said multiple
branches, an energizing circuit for the power-
off relay controlled by the traffic relay, a track
insulating joint at each side of a crossing
highway for defining one end of the. track
circuit, and means controlled by said traffic
relay for closing a shunt around the joint at
the near side of the highway. :

7. In a crossing signal system, in combi-
nation, a signal, a detector track circuit, a
track relay connected across said circuit,
two separate sources of current, an ener-

gizing circuit for the signal controlled by .

the track relay and having multiple branches
connectable respectively to said two sources,
a power-off relay selectively controlling said

3

multiple branches, an energizihg circuit for
-the power-off ‘relay controlled by the track

relay, a track insulating joint at each-side
of a. crossing highway defining one end of

the track circuit, and means controlled by *
said track relay for closing a shunt around

the joint at the near side of the highway,

.upon occuparncy of the track circuit.
for the signal controlled by said relay and -

8. In combination with a stretch of single

track, and a highway crossing the track, a °
‘signal ateach side of the crossing, a détector
track -section at each side of the highway

with their adjacent.ends defined by insulat-
ing joints-one-at each side of the highway

mn staggered relation, an-energizing. circuis 3

for each signal, and interlocked relays con-
nected- respectively across the track sections,
and controlling-the effective lengths of said
sections and the signal ‘energizing circuits.

=9, In.combination with a stretch of single ¢

track, and a highway crossing the. track, a
signal at each side of the crossing, a detector
track section at each side of the highway

with their adjacent ends defined by insulat-
ing joints one at each side of the highway, ?

an energizing circuit for each’signal, inter-
locked relays connected respectively: across
the track sections, and controlling the signal
energizing circuits, and a’shunt around each

said joints controlled respectively by the in- 92

terlocked relays. - : :
10. In combination with a stretch of singls

track, and a highway crossing the track, a

signal at each side of the crossing, a detector

track section at each side. of the highway “

with their adjacent ends defined by insulat-
ing joints one at each side of the highway,
an energizing circuit for each signal, inter-
locked relays connected respectively across

the track sections, and controlling the signal 1%

energizing circuits, and a shunt around each
said joints controlled respectively by the in-
terlocked relays, whereby occupancy of -a
track section operates to extend such section
across the highway. o

‘11. In combination with a stretch of single
track, and a highway crossing the track, a
signal at each side of the crossing, a detector
track section at each side of the highway

P
ol

with their adjacent ends defined by insulat. 138

ing joints one at each side of tlie highway,
an energizing circuit for each signal, inter-
locked relays connected respectively across
the track sections, and controlling the signal
energizing circuits, two separate sources of
energy for the signal energizing cirveuits, and
a power-off relay for placing one or the other
of the sources in the signal energizing cir-
cuits, and having an energizing circuit in-
cluding a point of an interlocking relay and
one of said sources. -

12. In combination with a stretch of single
track, and a highway crossing the track, a
signal a$ each side of the crossing, a detector
track section at each side of the highway

T
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with their adjacent ends defined by. :m’sulét;_ E
ing joints one at each side of the highway, '
~-an energizing circuit for each signal,and in- ~ -

terlocked relays connected respectively across
the track sections, and controlling the signal
energizing circuits, a shunt around each said

joints controlled respectively by the inter- - -
locked relays, whereby occupaney of a track =
section operates to extend such section across

the highway, two separate sources of energy -~ -
for the signal emergizing -circuits, and-a ... . .
power-off relay for placing one or the other ...

sources in the signal energizing circuits, and
having ‘an energizing circuit including ‘a
point of an interlocked relay and one of said
sources. S S e e
13. In combination with a stretch of single -
track, and a highway crossing the track, a

signal at each side of the crossing, a detector - L

track section at each side of the Highway with
their adjacent ends defined: by insulating
joints one at each side of the highway, an
energizing -circuit for- each signal, inter-
locked relays. connected respectively across
the track sections and controlling the signal
energizing circuits, and a shunt around each
said joints controlled respectively by the in-
terlocked relays, whereby occupancy of -a

" track section operates to extend such section

36

38

across the highway, two separate sources. of
energy for the signal energizing circuits, and
a power-off relay for placing one-or the other -
sources in the signal energizing circuits, and
having an energizing circuit including a back
point-of either of the interlocked relays-and
one of said sources. L -

In testimony whereof I affix my signature. . °

- ARMAND JVALLEE s |
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