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Patented Mar. 13, 1928.

UNITED STATES

PATENT OFFICE.

HERBERT A. WALLACE, OF EDGEWOOD BOROUGH, PENNSYLV&JTEI{A,, ASBIGNOR TO THE

UNION SWITCH &  SIGNAL COTIPANY,

PORATION OF PENNSYLVANIA.-

OF SWISSVALL, PENNSYLVANIA, A COR-

BAILWAY-TRAFFIC-CONTROLIING APPARATUS.

Appliczition filed Angust 20, 1923.  Serial No. 6‘58,196.,

My invention relates to railway trafic con-
trolling apparatus. and is particularly well
adapted for, though in no way limited to,
automatic train controlling systems embody-

B ing train carried governing .means con-
trolled by energy received from the track-
vay. : ‘ ‘ ‘

I will describe two forms of apparatus em-
bodying my invention, and will then point

10 out the novel features thereof in claims,

In the accompanying drawings, Fig. 1is a
diagrammatic view showing one form of ap-
paratus embodying my invention. Fig. 2 is
a view showing a modification of the ap-

18 paratus illustrated in Fig. 1 and also em-
bodying my invention.

Simiar reference characters refer to simi-
lar parts in each of the views,

Referring first to Tig. 1, the reference

20 characters 1 and 1* designate the track rails

of a railway over which traffic riormally
moves in both directions. These track rails

are divided by means of insulated joints 9

into a plurality of successive track sections
of which only one complete section A—B is
shown in the drawing. :

Each track section is provided with a
source of track circuit current which com-
prises as here shown a track transformer des-
ignated by the reference character T with
an exponent corresponding to the location
and having its secondary winding 4 con-
stantly connected across the rails adjacent
the left hand end of the section. Interposed
between one rail 1 of each section and the
secondary 4 of the associated track trans-
former is an impedance 5, one function of
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which is to limit the output of the trans-

former when its terminals are short-ciccuited
by the wheels and axles of a train occupying
the section. The primary 6 of each track
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transformer is constantly supplied with al--

ternating current from the secondary of a
line transformer associated. therewith and
designated by the reference character H with
an exponent corresponding to the location.
‘The primary of each such line transformer is
constantly supplied with alternating cur-
rent from a suitable source of energy, such as
a geuerator M, over line wires 8 and 3
Each section is also provided with a track
relay. a cut-out relay and an auxiliary relay
designated hy the reference characters R, E
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0t the train.

and G, respectively, with ‘exponents: corve-
sponding to the location. Wach track relay
R s normally connected.
rails adjacent the right hand end of the as-

sociated section. Referring particularly to |

relay R, the relay is provided with a cireuit
which. passes from rail 1 of section A-—B,
through wire 7, back contact 8 of cut-out re-
lay ‘EP, wire 9, winding of track relay R3,
and wires 10 and 11 back to rail 1* of sec
tion A—B. Tt will be seen that this circuit
is closed only when relay WB'ig de-energized,

‘under which condition. assuming section
A—DB to be unoccupied, relay RE is energized

by current supplied to the track rails by sec-

ondary 4 of track transformer T4,

The trackway apparatus herein shown and
described is intended for co-operation with
train carried governing means responsive to
current flowing in the track rails. In at
least one form' of apparatus designed to co-
operate in this manner the track cirenit cur-
rent in the track rails influences the govern-
Ing means through the medinm of receiving

‘appliances located on the front of the train.
It is clear that in apparatus of this nature

the trackway apparatus most he so arranged
that.the source of track cirenit current is at
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across- the track.
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all times connected with. the rails in advance

In Fig. 1 it -will he seen that
for traffic. moving from right to left the
transformers T are alwavs in advance of
the trains, and in order to provide a source
of energy connected ‘in. advance of trains
moving in the opposite direction, namely,
from left to right. T provide an auxiliary
track transformer located adjacent the right

hand end of each section and here. desig-
nated. by the reference character D with a -

suitable exponent.. The primary of each
such transformer D is constantly- supplied
with alternating current from the secondary
of the associated line transformer H. Re-

ferring particularly now to section A—B, a

train entering the section and moving from
left to right de-energizes relay R® and the
closing of the hack contact of this relay
closes a circuit for transformer DB, current
flowing from the secondary of transformer
DB, through wires 12 and' 7, rail 1 of sec-
tion A—B, the wheels and axles of the train
occupying section A—B, rail 1% wire 11,
back contact 18 of track relay RB, wire 14,
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. tion A—13. the wheels
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back contact 15 of auxiliary relay GP, wires
16 and 17. winding of relay EP, and wire 18
back to the secondary of transformer DP,
therehy supplying track cireuit current to
ceetion A—D, and simultancously energiz-
ing relay TP which relay thereupon closes
its front contacts. The closing of relay E?
disconneets relay R? from the track section
A—B by opening back contact 8, and also
closes o stick circuit for relay EP which
passes from the secondary of transformer
DF. through wires 12 and 7, rail 1 of sec-
and axles of the train
occupying section A—IB. rail 18, wire 11,
back contact 13 of track relay RP, wires 14
and 19, front contact 20 of relay 188, wires
01 and 17, winding of relay EP, and wire 18
back to transformer DB Tt is clear there-
fore that relav K® is encrgized only when
relays R? and GP are de-energized, and is
subsequently stuck or vetained in its ener-
gized condition over its own front contact
as long as relay RP is de-energized even
though relay GP becomes energized. With
this arrangement therefore. a train moving
from left to right through the stretch of
track shown in this drawing is supplied with
track ecireuit current from a source con-
nected with the rails in advance of the train.
The closing of the front contacts of relay E®
conipletes a pick-up circuit for relay GB
which passes from the secondary of trans-
former 115, through wires 22 and 23, wind-
ing of relay (i%, wires 24 and 25, front con-
tact 26 of felay EP, and wires 27 and 28 back
{o transformer HF, thus energizing relay GP.
Relay GP is also provided with a stick cir-
cuit “which passes from the secondary of
transformer HP, through wires 22 and 23,
winding of relay G®, wires 24 and 25, front
contact 30 of relay GP. wire 31, back con-
tact 52 of track relay RE and wires 33 and
98 hack to transformer TP Tt is clear that
when relav R® is de-cnergized and relay G*
is energized, relay GP is retained in its ener-
gized position over a circuit including its
own front contact and a back contact of re-
lay R® but eliminating the front contact of
relay BF.  After the train moves out of the
coetion A—D, current from transformer D?
can only pass from rail 1 to rail 1° through
secondary 4 of transformer T*  Since the
voltage of this winding 4 is in opposition
to that of transformer DB, the current flow-
ing through transformer DP and hence
throueh relay EP is reduced to a value be-
low the release point of this relay, which
relay thereupon becomes de-energized, open-
ing its front contacts and closing its back
contacts, thereby connecting relay RP with
the rails of the section. This relay is there-
upon energized, and the opening of its back
contact 18 disconnects transformer D? from
the rails of the section. The energization
of relay R® also opens, at its back contact
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32, the stick cireuit for relay G7 which relay
becomes de-energized thus returning the ap-
paratus to its normal condition,

When o train moving from right to left
enters seetion A—13 the operation of the ap-
paratus is the same as just deseribed for
traflic from left to right but the train car-
ried governing means are How supplied with
alternating eurrent from the transformer TA
connected across the rails in advance of the

rain and hence the operation of the appa-
ratus loeated at point B does not atfect the
train.  The purpose of back contact 8 of
relay B in the circuit for relay R" is to
¢liminate any possibility of uncertainty in
the operation of relay R”. 1In the absence
of this contact, relay R® might, under cer-
tain circumstances be intermittently ener-
gized and de-energized when a train oceu-
pies section A—D.

Referring now to Fig. 2 I show one ar-
rangement of apparatus embodying my in-
vention adapted for application to a signal-
ing system comprising direct current track
cireuits. A direcl current track relay. here
designated by the reference character S with
an exponent corresponding to the lo ation is
constantly conneeted across the rails adja-
cent the right hand end of each section, and
the secondary 4 of each track transformer T
is connected in series with a track battery
designated by the reference character J with
an exponent corresponding to the lo ation.
Relays F and G are controlled by the asso-
ciated track relays over cirenits similar in
all respects to those deseribed in connection
with Fig. 1. The operation of the apparatus
shown in Fig. 2 is as follows:

As shown in the drawing the parts are in
the position corresponding to the normal or
unoccupied condition of the portion of rack
<hown. The secondary 4 of transformer T4
and the impedance 5 offer low resistance to
the direct current from battery J4, and track
relay 8% is therefore energized by the direet
current supplied to the rails at the opposite
end of the seetion. Relays TP and GP are
de-energized, and transformer D is discon-
nected from the track section. Under these
conditions alternating track circuit cnrrent
is supplied to the rails from the transformer
A, Traffic moving from right to left is
therefore supplied with alternating current
from & source in advance of the train. If a
train moving from left to right enters see-
tion A—B at point A, its wheels and axles
will shunt the track cireuit enrrent supplied
by hattery J4 and transformer T Relay
S, no longer receiving direct current, witl
he de-energized. The closing of hack con-
tact 13 of relay SP closes the cirenit for
transformer DP and relay EP. this relay
therefore becoming energized, and closing its
atick cirenit over its own front contact 20.
The closing of front contact 26 of relay EP
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completes the pick-up circuit for relay G®
which thereupon beécomes energized and
closes its stick circuit over its own front con-
tact 30 and back contact 32 of track relay S°,
It will be plain that under these conditions
trafiic moving from left to right through
section. A—DB will be supplied with alter-
nating  track ecireuit current from trans-
former D¥ connected with the rails of the

“section in advance of the train. After the

train leaves the section at point B the cui-
rent supplied by transforiwer D® can pass
from rail 1 to rail 1* only through - trang-
former T* which is in voltage opposition,
The current through transformer DB, and
hence through relay 13 ig considerably re-
duced therefore and this relay becomes de-
energized. -The opening of front contact 20
of relay TP disconnects transformer D from
the track rails. Direct current from battery
J* picks up relay 88 which opens, at its back
coutact 82, the stick civeuit for relay GP
which thereupon becomes de-energized and
returns the apparatus to normal condibion.

Although T have herein shown and de-
scribed only two forms of apparatus embody-
Ing miy invention, it iz understood that
various changes and modifications may. be
made therein within the scope of the ap-
pended claims without departing from the
spirit and scope of my invention,

Having thus described mv imvention, what
Lelaim is:

L In combination, a section of railway
track, a source of alternating train govern-
ing energy constantly: counected. across the
rails of said section, a second source of alter-
nating train governing energy, and means
for cennecting said second source across the
rails only when such section is occupied by
a train,

2. In combination, a section of raillway
track, a source of alternating train govern-
ing energy constantly connected across the
rails of said section, a second source of alter-
nating train governing energy, and means
normally ineffective but effective when saic
section is occupied by a train for connecting
said second source across the rails of said
section.

3. In combination, a section of railway
track, a source of energy connected with the
rails adjacent one end of said section, a
track relay connected with the rails adjacent
the other end of said section and responsive
to energy from said source, a cut-out relay
associated with said track relay, a second
source of energy, an auxiliary relay, means
controlled by said track relay and said aux-
iliary relay for supplying current to the rails
of said section and to said cut-out relay,
means subsequently controlled by said traclk
relay and said cut-out relay for supplying
current to the rails of said section and to
sald cut-out relay, means controlled by said

cut-out relay. for energizing said auxiliary
relay, and means controlled by said track
relay for subsequently maintaining said aux-
iiavy relay in such energized condition until
the track relay becomes energized. ’

£ In combination, a section of railway
. & cut-out relay for said section, an
ey relay controlled by said eut-out
and weans controlled by said auxiliary
velay amd by tralfic conditions in said seo.
tion for supplying current to the rails of
said wection and to said eut-out relay in
RIS S CEN ]

5. In combination, a section of railway
track, a cut-out relay for said section, an
auxiliary relay controlled by said cut-out
relay, means controlled by said auxiliary. re-
lay and by traflic conditions in said section
for supplying ‘current to the rails of said
section and to.said cut-out relay in series,
and means controlled only by traffic condi-
tions in said section for subsequently sup-
plying current te the rails of said section
and to said cut-out relay. .

6. In combination, a ‘section of railway
track, means for supplying current to said
section, and means effective upon a substan:
tial decrease in the strength of such current

for interrupting said supply.

7. In combination; a section of railway
track, a relay associated with said section,
means controlled by said relay for supply-
g current to said seetion,. and means re-
sponsive to.the strength of said current for
mterrupting said supply and for controlling
said relay. . R

8. In combination, a section of - railway
track, a relay associated with said section,
means controiled by said relay and. by traffic

conditions in said section for supplying cur-

rent to said section, and means responsive
to the strength of said current for at times
removing  sald relay from the control of
such current and at other times for inter-
rupting such current.

9. In combination, a
track, a track relay for
relay for said section, means controlled by
said two relays for supplying current to said
section, and means responsive to the strength
of said current for at times removing said
second relay from the control of such cur-
rent.

10. In combination, a section of railway
track, a track relay for said section, a second
relay for said section, means controlled by
said two relays for supplying current to said
section, means responsive to the strength of
said current for at times removing said see-
ond relay from the control of such current,
a pick-up circuit for said second relay in-
cluding a. contact controlled by said last
mentioned means, and a stick or retaining

section of railway
said section, a second

“circuit for said second relay including a con-

tact controlled by said track relay.
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11. In combination, a stretch of railway
track, means for supplying trains moving in
one direction through such stretch with al-
{ernating track circuit current from a source
of energy constantly connected across the
rails in advance of the train. a second energy
cource, and means for connecting said second
cource across the rails in advance of traffic
moving in the opposite direction and for
disconneeting said second source when traflic
passes the point where said cecond souree 1S
connected with said streteh.

12, Railway traflic controlling apparatus
comprising a section of railway track, n
source of track cireuit current constantly
connected with one end of the section. a
second source of energy for the section: a
track relay. a cut-out relay and an auxiliary
relay for the section: means controlied by
the track relay and cut-out relay for operal-
ing the said auxiliary relay: a eireuit inelud-
ing the said second source. the cut-out relay.
a contact operated by the track relay. a con-
tact operated by the auxiliary relay, and the
rails of the section in series: and a sccond
cireuit including the said second source. the
cut-out relay, a contact operafed by the cut-
out relay. a contact operated by the track
relay and the rails of the section in series.

13. Railway traffic controlling apparatus
comprising a section of railway track. n
conrce of track circuit current constantly
connected with one end of such section. a
second source of energy for said section: a
track relay, a cut-out relay and an auxiliary
relay for said section; means controlled by
the track relay and cut-out relay for operat-
ing the auxiliary relay: a cirenit for said
cection including the said second source, the
cut-out relay, a contact operated by the track
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relay, a contact operated by the anxiliary re-
lay, and the rails of the section in series;
a second cirenit for said section ineluding
the said second source, the cut-out relay. a
contact operated by such cut-out relay. a
contact operated by the track velay and the
rails of the section in series; and means for
preventing the over-energization of said
track relay by the eaid second source.

14. Railway traffic controlling apparatus
comprising a section of ratlway track. a
source of track cirenit current constantly
connected with one end of such section, a
wecond source of enerey for the section: a
track relay, a cut-out relay and an anxiliary
relay for said section: means controlled by
the track relay and cui-out relay for oper-
ating said auxiliary relay:a cirenit for each
ceetion ineluding the said second source, the
cut-out relay, a contact operaied by the track
relay. a contact operated hy the auxiliary ve-
lav. and the rails of the section in series; a
cecond cirenit for each seetion including the
cuid source, the cut-out relay. a contact op-
crated by the ent-out relay. a contact oper-
ated by the track relay and the rails of the
soction in series: and means contvolled hy
said cut-out relay for at times disconnecting
the track relay from the section.

15. In combination, a section of railway
{rack. a source of enerev constantly con-
neeted across the rails of said section. 2
track relay nmormally connected across the
rails of the section. a sccond source of
energy, and means for at fimes connecting
cnid second souree across the rails of said
section and disconnecting said relay from
said section.

In testimony whereof I aflix my signature.

HERBERT A. WALLACE.
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