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2i tion.to another.

This invention relates to signaling systems
for railroads, and more particularly to a
system by which the operator or leverman,

manual or power operation and control for

the switch SV » commonly used in the art, is
sun:ab_le for this purpese.

controlling the track switch as the junction  Train movements toward the switch SW in
pomnt of diverging routes, may be advised of the direction of traffic indicated by the arrow, ..

the route to be set up for approaching trains.

Where trains for different destinations ap-
proach a junction point for different routes at
frequent Intervals, as on subways, in railroad
terminals, and the like, it is very helpful to
the leverman or operator who is controlling
the position of the switch or switches at such
Junction point, to know in advance which
rotite each train approaching is to take.

In accordance with the present invention,
1t is proposed to indicate on a track diagram
before the operator, at points corresponding
to the blocks or track cirenit sections, the
presence of eachtrain approaching a junction
switch, and also the route respective trains are
to take, the indications of the bresence. of a
given train-and its route being automatically
changed on the track diagram as this train
advanees from one block or track circuit sec-
This indicating means on
the track diagram is conditioned for opera-
tion to show the route to be taken by each train
by means of a suitable manually operable de-
vice, located at a station or other point at
which each train has to stop or pass prior to
reaching the junction switch,

Various other characteristic features, func-
tions, and advantages of the invention will be
in part apparent, and in part pointed out as
the description progresses.

The accompanying drawing illustrates in
a simplified and diagrammatic manner one
specific embodiment of the invention,

In the accompanying drawing, a power-
operated switch of the usual type, assumed
ta-be located at a point of diverging routes
and conveniently termed g junction switch,
is diagrammatically shown and designated
SW. The particular means employed for
operating this switch, under the control of a
distant operator or leverman, is not material
to the present invention, and no attempt has
been made to show any particular construc-
tion ar arrangement of parts for accomplish-
ing this. result. Any suitable system of

at the station ST, or

are governed in the wusual way by block
signals, such as 1, 2, and 3, and an inter-
locked ‘signal having the usual ' upper and
lower arms 4 and 44, The control circuits
for these signals, being of-any one of the well-
known types, are not shown. hese signals
govern traffic through blocks op track circuit
sections A, B, and C, each having a track
relay shown conventionally as a dotted line
and. designated 1T, 27, and 3T.

Located at'a suifable point in the rear of
the switch SW is g suitable manually op-
erable device or hand switch HS. As dia-
grammatically shown, this hand-switch HS
is-assumed to be located at or adjacent to g
station ST in the rear of the signal 1. While
the three blocks A, B, and C have been illus-
trated between the switch SW and the point
where the switch HS i located, the system
may be extended to include a territory com-
prising any desired number of track cireuit
sections or blocks,.

The hand switch HS may be arranged to
be operated by the train dispatcher or starter
by the conductor or
trainman of the train stopping at this sta-
tion, or may be located on a post or the like
along the frack within convenient reach of
the engineman or motorman of the train, or
it may be operated in some suitable manner,
not shown, by means associated with the train
itself.

Stick relay SR and SN, controlled by the
hand switch HS and the track relay OT of
a track section O in the rear of the signal
1 and opposite the station ST, are preferably
ewmployed in the manner hereinafter ex-
plained, so that this hand switch HS must be
operated for each train before the signal 1
can be cleared.

The apparatus located in the tower or con-
trol office, which hag been shown ag included
in a dash rectangle CO, comprises a track
diagram TD of any usual type which ig pro-
vided with a plurality of pairs of indicat-
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ing lamps a—1 and o—2, b—1, b—2, ete.
There is one pair of such indicating lamps
for each of the blocks A, B, and C in the
rear of the switch SW. These indicating
lamps of each pair may be located above and
below the line on the irack diagram indicat-
ing the track, or may have distinctive colors,
or may be made distinguishable in any other
suitable way so as to indicate whether the
switch SW should be in the normal or in the
reverse position to correspond with the route
to be taken by the approaching train in the
corresponding block.

These pairs of indicating lamps a—1 and
a—2, etc. are controlled by indication relays
1R, 2R, and 3R, and by track relay repeater
relays 1TP, 2TP, and 8TP. Each of these
indicating relays, such as 1R, is of the dead-
beat polar type, its contact fingers being
chifted from one extreme position to the other
in accordance with the polarity of energiza-
tion of the relay, and being held in either ex-
treme position by the attraction of the perma-
nent magnet of the relay until shifted to the
other extreme position. The track relay re-
peater relays, such as 1TP, are energized in
the usnal way through front contacts of the
corresponding track relay, as 1T, as indicat-
ed by dotted lines, so that each track relay
repeater relay is energized if the correspond-
ing block or track circuit section is clear of
trains and is de-energized if said block or
track circuit section is occupied by a train.

The tower apparatus also includes levers,
together with associated mechanical inter-
locking and other auxiliary devices, by which
the leverman controls the position of the
switch SW and the ‘ndications of the signals
4 and 4A. Such levers and associated appa-
ratus, being of the usual type and well-known
in the art, have not been shown.

Operation—The parts are shown in the ac-
companying drawing in what may be termed
the normal condition, that is, when there are
no trains approaching the track switch SW
within the territory of the train annunciator
system._In this normal condition, the hand
switch HS is in the intermediate or middle
‘position, to which it ig preferably biased by
a spring or-other suitable means. The relays
1TP, 2TP, and 3TP are all energized, and
the indicating lamps a—1, and a—2, etc. are
all extinguished.

Assume now that a train, having a desti-
nation which requires that the track switch
SW should be set in the normal position, ap-
proaches and stops at the station ST, or cor-
responding point, where the control switch
1S islocated. The switch HS is now operat-

ed by the motorman of the train, the train
starter, or other individual, to a position cor-
the route over which the
‘train should pass. As shown, it is assumed
that the switch HS will e shifted to the left

to correspond with the switch SW normal;

“thence through such
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and when the switch HS is placed in this
left-hand position, with a train on the track
section O, the contact finger 9 of this switch
is moved to the right and the stick relay SN
is energized by a pick-up cireuit from (),
contact finger 9 of switch HS to the right,
wires 10 and 11, relay SN, wire 12, back con-
tact 13 of track relay OT, to (—). Therelay
SN is stuck up by a stick circuit from (+),
front contact 14 of relay SN, wires 15 and
11, relay SN, wire 12, and back contact 13 of
track relay OT,to ().

After the switch HS has thus been shift-
ed to a position corresponding to the route
to be taken by the train, it is restored to the
normal posifion, whereupon a “eircuit for
clearing the signal 1 is established from ( +),
contact finger 9 of switch IS in the middle
position, wires 16 and 17, front contact 18
of relay SN, wires 19 and 20, front contact
o1 of track relay 1T, wire 22, signal 1, and
other controlling con-
sacts as may be required (indicated diagram-
matically at 23), to (—)- o

With the relay SN energized, and with no
train in the block A, the indication relay 1R
is energized positively over a cireuit from B
(+), front contact 25 of relay SN, wire 26,
front contact 27 of relay 1TP, wire 28, relay
1R to N, indicating a mid-tap or neutral
point of a battery or other source of current.
This positive energization of the relay 1R
positions its contact fingers 29 and 30 to the
right; and if there is no train in the block B,
as in the case assumed, the next indication
relay 2R is energized positively over 2 circuit
from B (+), contact 30 of relay 1R to the
right, wire 31, front contact 32 of relay 2TP,
wire 33, relay 2R, to N. This in turn posi-
tions the contact fingers 34 and 35 of the relay
OR to the right-hand or positive position, and
causes energization of the relay 3R over a eir-
cuit from B (+), contact finger 35 of relay
9R to the right, wire 36, front contact 37 of
relay 8TP, wire 38, relay 3R, to N.

Thus, movement of the control switch HS
to a position corresponding to the switch SW
normal is registered, so to spealk, by the posi-
tive energization of the indication relays 1R,
9R, and 3R and the positioning of their con-
tact fingevs to the right. :

When the train in question enters the block
A and drops the relay 1TP, the indicating
lamp a—2 18 lighted over a cireuit from (+),
back contact 40 of relay 1TP, wire 41, contact
99 of relay 1R to the right, wire 42, lamp
a—2, to ( The lighting of the lamp
1—2 shows that a train is present in the block
A, and also shows that the route desired for
this train is over the switch SW in the nor-
mal position. )

When the train in question advances into
the block B and drops the relay 21D, the
lamp 0—2 18 lighted through the back con-
tact 49 of the relay 9TP, in the same way as
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the lamp 4—2 s lighted; and when the regr
end of this train leaves the block A, and the
relay: TP is energized, its back contact 40
opens and extinguishes the lamp 6—92.  Simi-
larly, when the train advances into the block
G, the lamp ¢—2 ig lighted and the lamp
b—2 extinguished.

If the approaching train should have 2
destination requiring the switch SW to be
placed in the reverse position, than the switch
HS would be thrown to the right, moving its
contact finger 9 to the left, angd energizing
the stick relay SR over circuits analogous to
those for the relay SN above explained.
With the relay SR energized, the indication
relay 1R i energized negatively over cir-
cuit from B (=), front contact 45 of relay
SR, wire 46, back contact 25 of relay SN ,
wire 26, ete. the same as in the circuit above
traced. - This positions the contact fingers of
the relays 1R, 2R, and 8R to the left-hand
position, and results in lighting the lamps
o—1, b—1, c—1, as the train advances through
the bloclks A, B, and C.

Considering now the case where severa]
trains for the same or different destinations
may be following each other closely, the route
forthe first train is set up in the manner just
explained; and as this train advances Into
and. through the severs] blocks A, B, and G,
the presence of this train and its desired route
is indicated by the lighting of the indicat-
Ing lamp in the same manner above explained.
When this first train leaves the track section
G, and the track relay OT picks up, the stick
relay SN or SR, as the case may be, is de-
energized ; and before the signal 1 can again
be cleared to permit the second, following,
train to advance, the switeh HS must be again
operated to one position op the other, corre-
sponding to the desired ronte for this second
train, to pick up the relay SN or SR.

When the first train leaves the block A,
the relay 1TP is energized and closes its
front contact 27, so that the indication relay
iR may be energized either positively or nega-
tively depending upon the route desired for
the second train.  VWhen the first train passes
out of the block A, the signal 1 may clear,
and the second train may advance.  When
this second train enters the block A, the
relay 1TP is again de-energized, closing its
back contact 40, to light the indicating lamp
t—1-0or ¢—2, as the case may be, in accordance
with the route set up for this second train,

When the first train leaves the block B, the
relay 2TP may pick up, and permit energiza-
tion of the relay 2R in accordance with the
position of the contact finger 30 of the relay
1R, which corresponds with the route for thy
second train; and when this second train
advances into the Dblock B! the indicating
lamap 8—1 or p—9 ig lighted.

The same procedure and mode of operation
is followed for each succeeding train; and

3

with three blocks A, B and C between the
switch SW and the point where the control
switch HS is located, provision is made for
indicating the Presence-and desired route for

three different trains, on the assumption that

these trains are shorterthan a block length.

From the foregoing: it- can be readily un-
derstood how this invention provides for- dis-
playing before the leverman or ‘operator in
the control office or tower indications of the
presence and location of-‘a;pproaching trains,
and the route to be set up for each of these
trains. In this way the operator knows ex.
actly what trains are coming, how far each
train -has advanced, and has such full infor-
mation to control the switch SW, as well a
the various other switches and signals: for
various routes, as enables him to manipulate
his levers in such g way as to reduce train
delays to a minimum, The operator can tell
at a glance from the track diagram how many
trains are approaching; how many require
oneroute, and how many another route ;. and
he may efficiently govern the switches and
signals accordingly. The bresence of any
desired number of trains and their respective
routes may be indieated on the track diagram
by dupHeating the apparatus and’ circuitg
shown; and it should be understood that the
arrangement shown, providing for trains in
three blocks, is merely typical.

The relays SN and SR, and their associat-
ed circuits, assure movement of the control
switch HS for each train; and prevent this
switch being left in one Peosition or the other
accidentally or carelessly, while two or'more
trains pass. These stick relays SN and SR
are provided so that the switeh HS may be
shifted to the. proper -extreme position and
then at once returned te. the normal posi-
tion; but if-desired, these stick relays may be
omitted, and a spring-returned switch HS
used to control:the polarity of energization of
the first indication relay 1R and the clearing
of the signal 1, although such an arrange-
ment requires that the switch HS be held in
its operated position until the signal 1 has
cleared. Also, if desired, the contro] of ‘the
signal 1 by the switch HS may be omitted,
and this switch shifteqd back and forth by the
train starter or dispatcher, a tower man, or
other individual, as may be required for eaclh
train as it passes. The provision of the stick
relays SN and SR,
be preferable, however, for most applications
of the invention, particularly ‘where the
switch HS is located on the track and is in-
tended to be manipulated by the engineman
or motorman, ’ ‘

The particular construction and arrange-
ment of parts and cirouits shown and de-
scribediis susceptible to Various:modiﬁcations,
adaptations and additions, without departing
from the invention,

as shown, is considered to
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“What I claim is:—

1. In a train annunciator system, the com-
bination with a track switch and a plurality
of track circuit sections in the rear thereof,
of a track diagram having indicating means
for each track section capable of giving two
distinctive indications corresponding to dif-
ferent positions of said switch, and means for
governing said indicating means in accord-
ance with the presence of trains in said track
cireuit sections and in accordance with the
respective routes over said switch to be taken
by said trains. :

9. Tn a train annunciator system, the com-
bination with a track switch and a plurality
of track circuit sections in the rear thereof,
of a track diagram having indicating means
for each track section for showing the pres-
ence of a train on that track section and also
the route to be taken by that 4rain over said
switch, and automatic means for changing
said indicating means for each track section
as different trains enter that track section to
correspond with the route to be taken by each
train. ‘

3. In a train annunciator system, combina-
tion, a track switch and a plurality of track
circuit sections, a plurality of route indicat-
ing lamps, a manually operable device mov-
able to different positions in accordance with
the route taken by a train over said switch,
and means governed by said device and also
by the track circuits of said track sections for
controlling said route lamps.

4. Tna system of thetype described, a track
diagram having indicating means for indi-
cating the routes to be taken by a plurality
of trains, a- manually operable device for
setting up the route to be taken by each train,
and means governed by said device and by
track cirenits for controlling said indicating
means. ‘

5. Tn a system of the type described, a track
diagram having a plurality of pairs of indi-
cating lamps, each pair.of lamps correspond-
ing to a predetermined section of track and
being capable of giving distinctive indica-
tions to indicate the route to be taken by a
train occupying said corresponding track sec-
tion, and means for controlling said lamps
comprising a manually operable device and
relays responsive to the presence of trains on
said track sections.

@. In a train annunciator system, the com-
bination with a track switch and a plurality
of blocks in the rear thereof, a track diagram
having a pair of indicating lamps for each
block, control means for each pair of lamps
for selecting the lamp of that pair to be
lighted, and a means responsive to the pres:
ence of trains in each block for governing said
control means of the pair of indicating lamps
for the corresponding block and for lighting
one of said lamps when the corresponding

* block is occupied.

1,852,395

7 In a train annunciator system, the com-
bination with a track switch and a plurality
of blocks in the rear thereof, of 2 track dia-
gram having a pair of indicating Jamps for
‘each block, a polar relay for each pair o
lamps and having 2 dead-beat contact finger
selecting the lighting circuits for said lamps,
a repeater track relay for each block de-ener-
gized by the presence of a train thereon, an
energizing circuit for each polar relay includ-
ing a front contact of the repeater track re-
lay of the corresponding block, and a light-
ing circuit for each pair. of lamps including
a back contact of the repeater track relay of
the corresponding block.

8. In a train annunciator system of the
type described, a wayside signal, & manually
operable switch adjacent said signal, route
indicating means, and means governed by
said switch and a'track circuib adjacent said
signal for governing said route indicating
means and also said signal.

9. In a train annunciator system, indicat-
ing means for showing the routes to be taken
by a plurality of trains, control means n-
cluding a manually operable switch for gov-
erning said indicating means, & track switch
and a wayside signal adjacent to the point
where sald switch is located, said control

means being rendered ineffective by the move- -

ment of a train over said track circuit, and
means for permitting clearing of said signal
only if said control means is effective and
said switch is in an inactive conditon, where-
by said switch must be operated after the pas-
sage of a train over said track circuit in order
to clear said signal for another following
train. :

10. In a train annunciator system, indicat-
ing means for showing the routes to be taken
by a plurality of trains, a stick relay govern-
ing said indicating means, a control switch,
a wayside signal and a track circuit adjacent
the point where said control switch is located,
pick-up and stick circuits for said relay con-
trolled by said track circuit, said pick-up cir-
cuit including a contact of said control switch
closed in an operated position, and a clearing
cireuit Tor said signal closed only when said

ctick relay is energized and said control -

switch is in a normal non-operated position.
11. In a train annunciator system, the com-
bination with a track switch and a plurality

of track circuit sections in the rear thereof,

indicating means for each track section capa-
ble of giving two distinctive indjcations cor-
respondng to different positions of said
switch, and means for governng said indicat-
ing means in accordance with the presence
of trains in said track circuit sections and in
accordance with the respective route over said
switch to be taken by said trains.

19. In a system of the type described a plu-
rality of pairs of indicating lamps, each pair
of lamps corresponding to a predetermined
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K BENEDICT.




