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Patented Dec. 22, 192E.

UNITED STATES

T 1,566,334
PATENT OFFICE.

RONALD A. MoCANN, OF SWISSVALE, PENNSYLVANIA, ASSIGNOR. TO THE UNION «

N

SWITCH & SIGNAL COMPANY, OF SWISSVALE, PENNSYEVANIA; A CORPORATION

OF PENNSYLVANIA.

RATLWAY-TRAFFIC-CONTROLLING APPARATUS.

Application filed Novémber 10; 1923, Séridl No. 674,058,

Lo all whom it may concern: _

Be it known that I, Roxatp A. McCANN;
a citizen of the United States, residing it
Swissvale, in the county of Allegheny and
State of Pennsylvania, have invented certain
new and useful Improvements in Railway-
flic-Controlling Apparatus, of which the
following is a specification.

My invention relates to railway traflic con--

troliing apparatus. and particularly to ap-
paratus of the type comprising train carrvied
governing -apparatus controlied by energy
received from the trackway, BMore partico-

larly my present application. relates to the.

trackway portion of such apparatus.

T will describe one form and arrangenient
of railway traffic controlling apparatus ém-
bodying my mvention, and Will then point
out the novel features thereof in claims.

In the accompanying drawing, Figs. 1 and
2, when placed end to end with Fig. 1 on the
left, constitute a diagrammatic view show-
ing one form of trackway apparatus em-
hodying mry invention. :

Referring to these diawings, the referénce
characters 1 and 1* designate the track rails
of a railway over which traffic normally
moves i both directions. These rails are
divided, by means of insulated joints 2, into
a plurality of successive sections, A—B,
B¢, =D, D—E, E—F, ete. Located ad-
jucent each: end of each such track section is
a track-tiansformer here designated by the
reference character M with: a suitable dis-
tinguishing exponent. The secondary 93 of
auch such track transformer M is constantly

connected. across the rails of the associated

section, anr impedance 8 being interposed be-
tween the secondary and oné track rail. The
supply of alternating current to the pri-
maries-of the track transformers will be-ex-
plained in detail hereinafter.

Traffic over the portion of track -between:

points A and’' I is controlled from an inter-

locking'station, designdted-in general by the:

reference: character X and: located: adjacent

the: section Ea=F, and: traflie: over the: por-
tion of:track-to the:left: of point: B is con-
trolled by an interlocking station: ¥ located:

adjacent section A1 :

Trafic: from. west to east- over the:stretch
of teack-shown in the drawing 1s governed-
by track signals: W+ and W= whereas traffic

forni edst to west over this stretch of track
is governed by signals WT and W¥®. These

signals may be of any convenient form and-

as here shown are mantially controlled sema-
phore signals, each comprising a semaphore
blade capable of assuming two- distinctive
positions in which the signal displays a “pro-
ceed? or a “stop” indication.

Signals W= and WT are controlled from
station X, this control béing dccomplished
as shown in the drawing by means of a
manually operated lever 13. When this lever

s 11¥ its left-hand position an-operating: cir-
cuit - for signal W® is closed and curréent

flows from a suitable source of energy, suck
as a battery 12, through lever 13, contact 17,
wire 18; operating mechanism of signal W&,
wire 19 and back to battery 12, thus causing’
signal WE to indicate proceed. If the oper-
ator wishes to cléar signal W¥ he moves lever
13 into its right-hand position, thus closing
the operating circuit for signal W¥ and cur-
rent flows from battery 12 through lever 13,
contact 14, wire 15, 6perating mechanism of
signal WF, and wire 16 back to battery 12.
When this circult Is closedy signal WF indi-
cates proceed. If lever 13 is moved to an
intermediate: position as shown in the draw-
ing the operating circuits for signals WF
and- WF are both opened and these signals
both indicate stop. It will also bé noticed
that when either of the two opposing signals
controlléd by lever 13 indicates proceed, the
other indicates stop. Signals W® and W*
are supplied: with current from battery 20
and-controlled by lever 21 located at point Y
in a- manner sitnilar to the control of signals
We-and WF by lever 13.

The direction of traffic over the portion of
track shown-in the-drawing is controlled by
manually operable switches K* and Y¥, lo-
cated at stations X-and Y, respectively. Re-
ferring particularly to station X, switch K*

comprises a. bar- 22 operatively connected
with ‘two pivoted: levers- 28" and: 24 and- a
locking gégment 25 When: switch KX is in-

its left-hand: position as shewn in the draw-

ing lever 24  engages- contact 29, When- the
bar 22 is moved to its reverse or right-hand-
position, lever: 24: engdages contact 30 and
lever 23 engages: contact- 28: An eleetric-

lock-27 is provided with' an- armature 26 ar-

ranged to engage a* dog 25* on- segment - 25-
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when the lock is de-energized but to dis-
engage this dog when the lock is energized.
'The locking segment 25 and the armature 25
are so proportioned and so disposed that
switch KX can be moved from either extreme
position only when lock 27 is energized.

The switch K¥ is also interlocked with
lever 13, by means forming no part of my
present invention and omitted from the
drawing for the sake of simplicity, in such
a manner that switch K¥ may be operated to
change the direction of traffic over the
stretch which it governs only when lever 13
is in its intermediate position, thus insuring
that both signals W= and WT are st stop.

Switch K¥ located at point Y is controlled
in the same manner as just described for
switch K*, and is interlocked with lever 21
so that switch XY may be operated to change
the direction of traffic through the stretch
of track which it governs only when signals
W4 and W= are both at stop.

Located adjacent the junction of each two
adjacent track sections 1s a line transformer
designated by the reference character
N with an exponent corresponding to the
location. The primary of each such line
transformer is constantly supplied with al-
ternating current from a suitable source of
energy, such as an alternator Q, over line
wires 3 and 3%

Located at each of the points B, C, D and
I is a directional relay designated by the
reference character G with an exponent cor-
responding to the location. Two similar di-
recticnal relays H’ and H? are located at
point A, and two other similar directional
relays I and H* are located at point L.
Relays H?, GP, G° G® and H? are controlled
in cascade by switch KX in the following
manner:

When switch K* is moved into its right
hand or reverse position a cireuit is closed
for relay H" over which current flows from
secondary 9 of line transformer N¥, through
wires 31 and 32, lever 23 and contact 28 of
switch KX, wire 33, winding of directionai
relay H®, wires 34 and 36 back to secondary
9 of transformer N¥. This cireuit is closed
only when switch IX¥ is in its reverse posi-
tion under which condition relay H® is en-
ergized. The energization of relay H?
closes a circuit for relay GP and current
flows from secondary 9 of transformer N©
through wires 87 and 38, front contact 39
of directional relay H°, wire 40, winding of
relay GP, and wires 41 and 86 back to sec-
ondary 9 of transformer NE Relay GO is
controlled by relay GP, and relay G®in turn
by relay G° in the same manner as just de-
scribed for the control of relay G® by re-
lay H" When relay G® becomes energized
a circuit is closed which passes from second-
ary 9 of transformer N®, through wires 42
and 43, front contact 44 of relay G, wire
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45, winding of relay H?2, and wire 36 back
to transformer N® Tt will thus be plain
that when switch XX is reversed, relays H?,
GP, G° G® and H? are successively ener-
gized, and that if switch KX¥ is then returned
to its normal or left-hand position, these re-
lays will be successively de-energized. Re-
lay H’ and other directional relays asso-
ciated with the track to the left of point A
and not shown in the drawing are con-
trolled by switch K¥, and relays H*, GF,
and other directional relays associated with
the track to the right of point F are con-
trolled by a switch similar to XY, in a simi-
lar manner.

A track relay designated by the reference
character R with an exponent corresponding
to the location is located adjacent the junc-
tion of each two track sections. Referring
for example to relay RP, this relay is at
times connected across the right-hand end
of section C—D through a cirenit which
passes from rail 1 of section C—D through
wire 50, back contact 49 of directional relay
GP, wire 48, winding of track relay RP,
wire 53, back contact 52 of relay G and wire
51 back to rail 1* of section C—ID. This
circuit is, of course, closed only when relay
GP is de-energized. When relay G® is cnei-
gized, track relay RP is disconnected from
section C—D and is connected across the
left-hand end of section D—E, and the cir-
cuit then passes from rail 1 of section D—I
through wire 55, front contact 52 of relay
GP, wire 53, winding of relay GP, wire 48,
front contact 49 of relay GP, and wire 54
back to rail 1* of section D—E. The con-
trol of relay RC by relay G¢ is similar to
that just explained in connection with the
control of relay RP by relay GP. Relay R®
is provided with a circuit which passes from
raill 1 of section B—C through wire 59,
winding of relay RB, wire 58, front contact
57, of relay G®, and wire 56 back to rail 12
of section B—C. It follows that when relay
G® is energized relay R® is connected across
the rails adjacent the left-hand end of sec-
tion B—C, but that when relay G is de-en-
ergized relay R® is disconnected from sec-
tion B—C and is therefore de-energized.
The control of relay RF is similar to the con-
trol of relay R® and will be understood from
the drawing. Relay RA is at times connect-
ed with the right-hand end of the section to
the left of point A by relay H’. Similarly
relay B” is at times connected with the right-
hand end of section D—E by relay .

In addition to the track relays alveady
described, a track relay OX located at point
X is at times connected with section E—F
in the following manner:

When directional relay H* is energized,
track relay O is connected across the rails
adjacent the lefi-hand end of section E—F
by mesns of a circuit which may be traced
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from rail 1 of section E—F through wire
79, front contact 80 of relay H*°, wire 81,

"winding of relay OF, wire 82, front contact

82 of relny H¥ and wire 84 back to rail 1~
When relay G is de-energized relay OX is
connected across the rails adjacent the right-

hand end of section B—TF, the circuit then.

passing from rail 1 through wire 87, back
contact 86 of relay G¥, wire 81, winding oi
relay OF, wire 82, back contact of relay G®
and wire 88 back to rail 12. Track relay OY
located at Y is similarly controlled by di-
vectional relays H? and G®. .

Associated with track relay RF is a re-
relay ©P, this latter relay being pro-
cireuit which passes from the

™,
3

peater
vided with a

cocondary ¢ of transformer INT, through
wires 66 and 67, front contact 65 of relay
RY, wire 69, contact 70 of track relay UF,
wire 76, contact 72 operated by signal W¥,
wire 74, winding of relay 8% and wires 75
and 76 back te iramsformer N¥. Tt follows
that relay SF is energized only when signal
WP indicates proceed and relsy R 1s ener-
gized. A second vepeater relay 5% Is con-
trolled by track relay R and by signal W#
in the come manner just described in con-
nection with relay S%

The supply of energy to the primary 78
of each track transformer M is controled
by an adjacent divectional relay G or H in
the following manner: :

Retferring for esample to the apparatus
located at point D, transformer M is pro-
vided with a circuit which passes from sec-
ondary 9 of transfermer NP, through wires
942 and 94, front contact 95 of velay )
wire §6, primary winding 78 of transiormer
M, and wire 36 back to transformer NP,
Transformer M¢ is provided with a circuit
which pasces from » secondary 9 of trans-
former NP through wires 94* and 94, back
contact 05 of relay 6P, wire 97, primary 78
of transtoriner M® and wire 36 back to trans-
former NP, 1t will thus be plain that track
cireuit current is supplied fo the left-hand
ondd of section D—I by track transformer
A1% or to the right-hand end ofcection C—D

- track transformer MT depending upon

or relav (30 s de-energized or ener-
d respectively. The contrel of track
‘ormers M3, BE AP and MY and of
whormers R and M® will be veadily
erstood from the foregoing. Ina similar
sys MP and M ave ener-

He and H’ respec-

: v is supplied
transformers only

DA

velaye B, H? ars
s 1n'its

front contact 109 of track relay

formers M and.

710 and FI% respec-

normal position and relay H’ is de-ener-
gized. Directional relays H** and GT are
also de-energized. Under these conditions
each seetion is supplied with track circail
current from the track transformer leeated
adjacent its left-hand end and connected
with a track relay at its right-hand end.
Tt switches K are operated to energize di-
rectional relays H and G, each track section
will be supplied with track circuit current
over the track transformer located adjacent
its right hand end and will be connected
with a track relay at its left hand end.

The electric lock 27 which controls the
movements of switch K* is controlled by
a polarized relay PX.. This relay comprises
two windings 46 and 47 and two armature

contacts 121 and 127. . Winding 47 is con-

stantly supplied with alternating current
frem secondary .9 of transformer N* as
will be apparent from the drawing. When
winding 46 is supplied with alternating
current. of one relative polarity, which I
will term “normal” relative polarity, arma-
tures 121 and 127 are swung to their left
or normal position. When winding 46 is
supplied with current of the other rela-
tive polarity, which I will term “veverse”
relative polarity, armatures 121 and 127 are
swung to. their right or reverse position.
When' the route is set wp for traffic from
east to west, that is, when switch K* is
normal, and the portion of track between
points A and T 1s unoccupied; current of
nermal relative polarity is supplied to
windihg 46 of relay P* over the following
cirecuit: fromr the rvight-hand terminal of
winding 11 of transformer L#, through wire
97, back contact 98 of relay H?, wire 99,
contact 101, operated by signal WA, wire
102, front contact 108 of track relay OY, wire
104, back contact 105 of relay GP, wire 106,
front contact 107 of relay RE, wire 108,

D
\JL’

, wires
110 and 111, front contact 112 of track re-
lay RE, wires 113 and 118, winding 46 of.
relay P* and wire 36 back to the left-hand
terminal of winding 11 of transformer LA
When thig cirenit is closed relay P* is ener-
gized in the normal direction.

When the route is set up fromi west {o
east and the stretch of track between points
A and E is unoccupied a second circuit is
closed for relay P*-and current then flows
from. the left-hand terminal of winding 10
of transformer L# through wire 119, front
contact 98 of relay H?; wire 99, contact 101
operated by signal W=, wire 102, front con-
tact. 103 of relay O, wivé 104, front contact
115 of relay RP twires 116 and: 106, front-
contact- 107 ofrelay RE, wire 108, front con-
tact 109 of relay R, wirer 110, front con-
tact 117 of relay H? wire 118, winding 46

ofrelay P¥, and wire 35 back to the right-

hand terminal ofwinding 10 of transformer-
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LA When this cireuit is closed velay PX ig
energized in the reverse direction.

Locking magnet 27 of switch KX is pro-
vided with a circuit which passes from sec-
ondary 9 of transformer NX through wires
31 and 120, normal point of contact 121 of
velay PX, wire 122, contact 29, lever 24 of
switch IE¥, wire 123, lock magnet 27 asso-
ciated with switeh K* and wire 124 back
to transformer N¥. Another circuit is pro-
vided for magnet 27 over which current
flows from secondary 9 of transformer NX,
through wires 31 and 120, reverse point of
armature 121 of relay PX, wire 125, contact
30 and lever 24 of switch KX, wire 123, lock
magnet 27, and wire 124, back to transformer
NX. Tt follows that magnet 27 is energized,
and hence switch K¥ is unlocked, when relay
PX is energized in the normal direction and
switch IX¥ 1s in its normal position, or when
velay P* is energized in the reverse direc-

tion and switch KX is in its reverse position.

Means are also provided for supplying to
the rails of each track section in parallel
a current which I shall term a “local” cur-
rent. For this purpose an impedance 4 is
connected across the rails adjacent the left-
hand end of each section, a similar im-
pedance 7 is connected across the rails ad-
jacent the right-hand end of each section,
and two other similar impedances 5 and 6
are connected across the rails at interme-
diate points in each section except section
A—DB and section B—F.

The immediate source of this supply of
local current to each section is a local trans-
former designated in general by the refer-
ence character T with an appropriate expo-
nent. Referring first to seetion C—D, traffic
from east to west through this section is
supplied with local current over a circuit
which passes from winding 137 of trans-
former T through wire 138, impedance 4
in section C—D, through both rails of the
section in parallel to impedance 7, wires
139 and 1392, back contact 140 of relay GP,
wire 141, back contact 142 of velay G°, wire
143, front contact 144 of relay RS, and wire
145 back to winding 187 of transformer TC.
When this cirenit is closed local current of
normal relative polarity is supplied to the
rails of section C—D throughout their
length. If, however, relay RC is de-ener-
gized, local current of reverse relative po-
larity is supplied to section C—D between
impedances 5 and 7 from a ecireuit which
starts with winding 146 of transformer T©
and passes through wire 147, impedance 5
in section C—D, through both rails of the
section 'in -parallel to 1mpedance 7, wires
139 and 1392, back contact 140 of velay G7,
wire 141, back contact 142 of relay G¢, wire
143, back contact 144-of relay R¢ and wire
148 back to winding 146 of transformer
When this cireuit is closed section

1,666,334

C—D is supplied with local current of re-
verse relative polarity between impedances 5
and 7 but with no local current between im-
pedances4and 5. Westbound traffic through
section D—E is supplied with local current
by means of circuits similar to those just
traced for section C—D.

When the route is set up for traffic fron
west to east through section C—D, the local
circuits for this section are as follows:
from  winding 149 of transformer TP,
through wire 1389, impedance 7 in section
C—D, through the rails of the section in
parallel to impedance 4, wires 188 and 151,
front contact 142 of relay G°, wire 141,
front contact 140 of relay (P, wire 152,
front contact 153 of relay RP and wire 154
back to winding 149 of transformer TP.
When this circuit is closed section C—D is
supplied with local current of normal rela-
tive polarity throughout its length. An-
other circuit passes from winding 155 of
transformer TP, through wire 156, back con-
tact 155 of relay RP, wire 152, front contact
140 of relay G, wire 141, front contact 142 of
relay G°, wires 151 and 138, impedance 4
in section C—D, through both rails of the
section in parallel to impedance 6 and wire
157 back to winding 155 of transformer TP,
When this circuit 18 closed local current of
reverse relative polarity is supplied to the
rails of section C—D between the impedances
4 and 6. The eastbound local cirvcuits for sec-
tion B—C are similar to those just explained
In connection with section C—D.

The relative polarity of the local current
supplied to section B—C for traffic from
right to left is controlled by a pole-changer
160 operated by signal WP, When signal
WE is at proceed, local curvent of normal
relative polarity is supplied to the rails of
section B—C throughout their length over a
circuit passing from winding 158 of trans-
former T® through wire 159, pole-changer
160, wires 161 and 1612, impedance 4 in sec-
tion B—C, through both rails of the section
in parallel to impedance 7, wires 163 and
163, back contact 164 of rvelay G wire 165,
back contact 166 of velay G®, wire 167, pole-
changer 160, and wire 168 back to winding
158 of transformer T® When this circuit 1s
closed section B—C is supplied with local
current of normal relative polarity through-
out its length. Another local cirenit is pro-
vided for section B—C which may be traced
from winding 158 of transformer TB
through wire 159, pole-changer 160, wire
167, back contact 166 of relay GP, wire 165,
back contact 164 of relay G wires 163 and
163, impedance T of section B—C, through
both rails of the section in parallel to im-
pedance 5, wire 169, pole-changer 160, and
wire 168 back to winding 158 of transformer
T8 When this civemit is closed, section
B—C is supplied with local current of re-
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verse 1e1atlve polarity between . 1mpedances
5and 7. 'The partial section nnmechately to
the 1101115 of pom‘ F is provided with local
civeuite similar to those associated with see-
tion -,

&3
i

reute e get up for trafic no=n
0 éast tmowh section D=T8 the tela-
avity of the local current su ppned to
controlled by a polé-changer
> £wo mmatnzks 180 "and "172 on
“Ome local circuit passes from
170 of tians meei T=, through wire
”‘hy 8, wite 173,
{ront contact 174 of 1elay e, wive 175; ont
contact 176 of relay GP, wires 177 and 178,
impedance 4 in section D~—E through both
rails of the section in palallel to impedince
7, wive 179, front contact. 180 of relay SF,
and wire 181 back to winding 170 of tlans—
former T®  Another civeuit passes from
winding 170 of transformer T®, wire 17 1,
back contact 172 of relay ST, wire 182, hﬂ—
pedance 6 in section D—E  through Toth
rails of the section in parallel to 1mpedf1nce
and 177, front contact 176 of re-
lay GP, ere 175, front contact 174 of relay
JEEN wire 173, bac contact 180 of relay SF
and wire 181 back to winding 170 of trans-
former NR Tt will therefore appear that
seetion D—TI is supplied with local current
of normal relative polarity throughout its
le aoth or with local current of reverse rela-
L1\'e polarity between imipedances 4 and 6,
depending upon whether relay SP is ener-
gized or de- energized, respectively..

The partial section immediately to tae
left of point A is provided with local eir-
cmts vmn]al to those just describéd for

18
R
[

wmdl o

O

171, front contact 172 o

Secuo T—F is provided with a local
cireuit for westbound trafic which cireuit
con m“ehceo at winding 183 of local trans-
former T and pasqm throu ugh wires 184 and
185, front contact 186 of rela} RE, wire 187,
unpedaqw in gection EF through bmh uuls

f the section in pavallel to 1mpemnce T,
nne% 188 and 189, back contact 190 of 1'eL1V
GF, and wive 181 bd\_/lx to second ary winding
183 of transformer T, When section oM
is prepared for .Veqtbound traffic the rdils of
the sgcmou wwe therefore provided with local
1t of normal relative polarity through-

eir length or with no local current ac-

out ll
cording as relay RY is energized or de-ener-

gized, 1eapechvelv Similaﬂy section E—I7
is provided with an eastbound local circuit
from wh 1ch cm}'nnt flows from winding 188
of transformer £F, through wire 184, front
ontact 192 OL lelay H wires 193 and 187,
pedance 4 in section B—¥F. through boeth
vails of the section in parallel to impedance
7, wire 188, front con‘taf*t 194 of track re-
lay R7, a and wires 195 and 191 back to wind-
ing 183 of transformer TF. It follows that
when section E—F is prepared for trafiic

'rnplx

126, reverse contact 127 of relay PX wire 1

&

moving from east to west the rails of the sec-

‘tion are supplied with local cuirent. of nor-

mal relative pohrlty throughout their
length or with no local current according

‘as track relay RT is energized or de-ener-

mzed 1espeutlve1y The local circuits for
A—1 are exactly similar to the local
cu’cults,]ust described in connection with
section E—F. -

Before explaining the oper ation of the ap-

DSUOLL

'paratus as a whole it should be pointed out
that the trackway app‘umm herein shown

and’ described is suitable for, though by no
means limited to, co-operation with train
carried goverr nng nieans in the iollomug
raanner: When the train occupies a streteh
of track which is provided with track cix-

‘cuit current and dlso \th local Cllllellt of

Y indica-

nonna] relitive polarity a “proceed’ ‘
the por-

tion is received on the train; when

tion of track occupied by the train is sup-
plied with . track circuit current and also

wnh local cuirent, the relative polauty of
¢ither of which currents is reversed, the train
receives a “caution” indication; and when
the. train occupies a stretch of track from

‘which the supply of either track circait cur-

rent or 10"211 current is discontinued the train
receives o “stop” indication.

Located at station X are two indicators
180 and 181. These indicators may be of
any suitable form and as shown in the draw-
ing are electric lamps. The circuit for in-
dzcmor 180 passes through secondary 9 of
transformer N* through wires 81 and 126,
normal contact 127 of relay PX, wire 128
indicator 130 and wire 86 back to secondary
9 of transformer N¥, This circuit is closed
only when relay PX is energized in the nor-
mal direction and it follows that when KX
is in the normal- pesition and indicator 130
is lighted the operator is informed Lll;lL
SWltch KX is unlocked and may be manipu-

lated to reverse the direction of traffic from
the portlon of track governed by this S‘Wltch
The circuit for indicator 131 passes from
secondary 9 of transformer N¥, wires 31 anc

indicator 131, and wire 36 back to transform-
er NX, When switch Ixx is in the reverse posi-
tion and indicator 131 is lighted the opera Lor
ig informed that switch ’(X is unlocked and
that by proper manipulation of this switch
he may cet up the route for traffic from east
to west from the stretch of track governed
by switch K*. Two indicators LQ;6 and 197
are located at point- Y and are oronded
with circuits similar ‘to those promded
indicators 130 and 181 and serve to 1nfo1'm
the operator at station Y concerning the
condition of the track governed by swncq
K¥. A third indicator 1 2 similar in all re-
spects to indicators 196 and 197 is also lo-
cated at point Y. The circuit £6r this in-
dicator may be traced irom secondary 9 of
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transformer NB,-through wires 42 and 133,
front contact 134 of relay RE, wires 135
and 135%, indicator 132, and wire 36 back to
transfermer NB  Indicator 1382 is energized
cnly when track relay RE is energized, but
track relay R® is energized only when relay
GP is energized and section B—OC is unoc-
cupied. The condition of relay G® is in
turn ccnirolled in accordance with the di-
rection of trafiic for which the streich AF
has been prepared by switch K¥. When
indicator 132 - is lighted therefore the
operator at point Y 1s informed that the
route is set up for eastbound traffic from
point A to point ¥, and he may therefore
take the proper steps to move signal WA
to proceed. Indicator -198 is Iocated at
point X and informs the operator at that
station as to the condition of the track to
the right of point E as explained in connee-
tion with indicator 132.

I will now describe the operation of the
apparatus as a whole: As shown in the
drawing levers 13 and 21 are both in their
intermediate positions and signals W® and
WF and signals W4 and WP all indicate
stop. Switches I{* and KY are both in their
normal or left-hand position and directional
relays I and G are therefore all de-ener-
gized. As a result each track circuit is sup-
plied with track cirenit current from the
track transformer connected across its left-
hand end and is provided with a track relay
connected across its right-hand end. As-
suming the stretch of track to be unoccupied
track relays R4, OY, RE, RP, RS, and OX are
energized. Track relays R, and R® are
de-energized and repeater relays 3* and S4
ave therefore also de-energized. Relay PX
is energized in the normal direction and
indicator 130 and lock 27 of switch KX are
therefore energized. Similarly relay PY is
energized and lock 27 of switch XY and in-
dicator 196 are energized. The remaining
indicators 197, 132, 131 and 198 all are de-
energized.

Since it is understood that each switch K
controls its associated portion of irack in
the same way, I will confine my explanation
to the portion of track controlled by switch
KX 1 will first assume that the operator
at station X desires to permit a westhound
train to proceed past signal WY, He
first clears signal W' by moving lever
13 into 1its right-hand position. The
train now proceeds past signal W¥ and re-
ceives a proceed indication since the track
is supplied with track circuit current from
transformer M and with local enrrent from
transformer T* over front contact 186 of
relay RE.  As the train procesds succes-
sively through sections D—H and C—-D the
preceed indication received on the train is
continued. Assuming that signal W=® still
indicates stop section B—C is supplied with
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track circuit current from transformer M*
and with local current of reverse relative
polarity between impedances 7 and 5
through transformer T® but with no local
current between point B and impedarce 5.
As the train passes point C therefore a
caution indication will be received on the
train which indication will persist till the
train passes impedance 5 at which point
the indication of the train will change to
stop. If, now the operator at station Y
clears signal W® the train is permitted to
proceed as explained, in connection with
signal W=, ‘

I will now asswme that the train passes
into section D—F and stops, and that »
second train passes signal W¥. The presence
of the train 1n section D—E does not affect
the supply of the track civeuit current to
section E-—F but the de-energization of re-
lay R® hy this train opens the local circuit
for section IB—F and the following tvain
therefore receives a stop indication as soou
as it enters section B—F,

T will next assume that a train enters sec-
tion C—D and stops. A second train moving
from east to west will receive a proceed in-
dication throughout section T—TF, hut relay
RP, now connected with section {—D, is de-
energized by the train occupying that secti
and hence local current of veverse relative
polarity is being supplied to section D—F
between impedances 5 and 7. As soon as the
second train enters section D—E, the re-
versal of the local carrent causes the tiain
to receive a caution indication. which
changes to a stop indicaticn as the train
passes.impedance 5.

In explaining the operation of the appa-
ratus when trains moving through the
stretch in a direction contrary to the direc-
tion in which the route is set up, I will as-
sume the apparatus to be in the condition il-
lustrated in the drawing. If now a train
moving from west to east attempts to pass
signal W* at stop and enters section AP, the
local cireuit for section A—B will be broken
at contact 200 of track relay R4 and the
supply of track circuit enrrent to the train
carried governing apparatns will be inter-
rupted as soon as the train passes the point
of connection of transformer M2 The train
therefore receives a stop indication. In =
similar manner as the train passes succes-
sively through sections O—D, D—E, ete. the
supply of track circuit curvent to the gov-
erning apparatus of track frasnformer is in-
terrupted as soon as the train pasces the
point of connection of such transformer.
The train therefore receives a stoy indication
throughout the streteh of track shown in the
drawing.

If the route is set up for west!
and signal W7 ig at proceed an
at X wishes to permit an eas

bound trafie
the operatos
thound train to
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move through. the stretch of track between
pomt A and T 5, he fivst moves signal W7 i
stop ﬂms 1"mde, ing ineffective the 1111@r10ﬁ1»—
ing Letween lever 13 and switeh KX, Switeh
KX being in its normal position, the portion
of track between points A and E bemg un-,
occupied, and the signal W# being at
lamp 130 is lighted and the operator m,y

move switch K to its reverse ‘position, lock

27 being energized. The opening of contact
9499 of switch KX 1mmedlately opens: ths
circuit for magnet 2
loeked in its reverse position.
time the closing of contact 23 tel
K* pompletes the cirenit for 1c elay 312 which
thereupon becomes energized. The closing
of front contact 39 of relay B picks up re-
lay - GP which in turn suecessively picks up
relays G° (P, and H®. Under these condi-
tions track circuit current is supplied to each
of sections A—B, B—C, C—D- and D—F by
the track transformer located at:the 11gh -
hand end of such section and each section is
provided with a track relay connected vith
the left-hand end of the section. Assuming
that the stretch of track between point A
and point B is unoccupied, track relays OY
RE R and RP are pnero;/ﬂa The indi

131 and lock 27 of switch KX are now ener-
gized and switch I* is unlocked. " The ener-
ouatlon of relay RB cleses the cireuit for in-
dicator 132 which becomes lighted to inferm
the operator at station Y that he may clear
signal W4, The operatm therefore moves
lever 21 into its left-hand position thus
clearing signal WA, The movement of sig-
nal WA to proceed position interrupts thre
circuit for P¥ and again de-energizes lock
27 of switch KX

At the same”

At the same time the clos-
ing of contact 201—202 operated by signal
W2 con apletes the pick up elrcuit for ve-
peater relay S*. The pole changing contzets
203 and 204 now supply local curvent of
normal relative poLu ty to the Se”th atthe
left of A. If now a trainnoving:from west
to east enters the stretch of traclk shown in
the dvawing it receives a proceed indication
in the section to theleft of A. As thistrain
enters section A—DB it is supplied with track
cireuit current from transtormer MP'-and
with local current of norimal relative polari-
ty from transformer T2 The proceed indi-
cation hence continues to be received by the
train as it passes through section A—B. In
a similar manner the train Teceives a pro-
ceed indication  as it passes suecessively
through sections B—C and C—D:  Assum-
ing that signal WE is 'still ‘at ston, relay S®
is de- enermzefl the circuit for this relay
being opened at contact 73—72 operated by
signal W=, and local current of reverse rela-
tive polarity is supplied to section D—J be-
tween impedances 4 and 6, but no local cur-
rent is Qupphed to this section between im-
pedance 6 and point 1. As the train entevs

As

'1s moved to the proceed pimtlon ﬂ"\ train

~explained in conn

97 and switech K¥ is thus

" bedying my invention, it 1s understood that

uwecordance with the condition of the SW1tch

&l y

section D—F it receives a caution indication

> which changes to a stop indication as the

X7

train passes 1mpedance 6. Tf now signal &

is permitted to proceed past this signal as 70
etion with signal WA,

"The operation of the apparatus for fol-
lowing traing and for movements of traffic
in opposition to the direction in which the
route is set up -will be understood from the
description of eastbound traffic moves with-
out further explanation.

- It the track is unoccupied and it:is desired
to-return the flppamtub to the normal con-
dition, it may be ace omplished by moving
signal W4 to btop thereby compluum at con-
tact 100—101 thereof a cirenit for relay P*
over which eurrent of reverse relative polar-
ity is supplied to winding 46 from trans-
former LA, Relay PX is therefore energized
in the reverse direction and the circuit is
closed for lock 27 through lever 24 and con-
tact -30 of switch K* and reversze 1*0"1* of
contact 121 of relay PX, The apparatus may
then be returned' to normal by the return of 90
switeh KX to its tiormal-pesition.

It should be particularly pointed out that
with the arrangement of cireuits here shown,
each switeh K is locked in position except
when the polarized relay P associdted there-
with is energized in the proper direction.

Although T have herein shown and de-
scribed only one form and arrangement of
railway - traffic controlling apparatus em-

75

‘80

‘85

100
various- echanges 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 my invention; what
I claim is: :

1.-In combination, a stretch of rulw‘ly
track, 'a relay vesponsive to the relative
polarity of the current supplied thereto, a
switch, means controlled by said switch for
governing the direction of traffic over said
stretch. and for supplying ‘currvent of one
relative polarity orthe other to said relay in

110

and locking means for said sxwtch controlled 115
by said 1e1ay
9. In combination, two successive sections

of railway track, a track relay, a directional

relay for at times connecting said track relay

across the rails of one said-section, and for at 120
times connecting the track rehy across the
rails of the other section, means for supply-
ing said sections with track circuit current,
a switch for controlling said directional ve:
lay, a polarized relay; means controlled by
said track relay for supplying said polarlzed
relay with current of one relative polarity
or the other, and locking means: for said
switch. contr olled by said polarlzed relay.

3. In combination, a section of railway
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track, a track relay, a directional relay for
at times connecting said track relay with
the rails of said section, a polarized reldy,
means controlled by said polarized relay for
operating said directiona S 1'0&1*;, and means
controlled by said directional relay and said
track relay for supplying current of ome
relative polarity or the other o said polar-
1zed relay.

4. In combination, a section of railway
track, a track relay, a directional relay for
at times connecting said track relay with the

rails of said section, a polarized relay, means -

controlled by said polarized relay for op-
erating said directional relay, a second direc-
tional relay controlled by the first said direc-
tional relay, and means controlled by said
two directional relays and by said track re-
lay for supplying cuirent of one relative po-
larity or the other to said polarized relay.

5. In combination, two successive sectlons
of railway track, a first and a second direc-
tional relay, a track relay arranged to be
connected with the rails adjacent one end or
the other of one said section in accommnce
with the condition of said directional relay
a second track relay arranged to be at 1 umes
connected with the rails of the second said
section, a switch for controlling said direc-
tional relays, a polarized relay controlled by
said two directional relays and said track
relays, and locking means for said switch
controlled by said polmznd relay.

6. In combination, a stretch of railway
track, a series of directional relays for gov-
erning trafic over gaid stretch, a swn‘ch for
energizing the first said relay, means for en-
crgizing each of the remaining relays when
the preceding relay becomes energized,
polarized relay, means controlled by the last
relay in said series for supplying said polar-
ized relay with current of one direction ox
the other, and locking means for said switch
controlled by said polarized relay.

7. In combination, a streteh of railway
track, a series of directional relays for gov-
erning traffic over said stretch, a switch for
energizing the first said relay, means for en-
ergizing each of the remaining relays when
the preceding relay becomes energized, track
relays for said stretch, a polarized relay,
means controlled by the last relay in said
series and by said track relays for supplying
said polm/ed relay with current of one
polarity or the other, and locking means for
said switch controlled by said polarized
relay.

8. In combination, a stretch of railway
track divided into a plurality of successive
sections, a series of directional relays, means
for controlling each relay except the first by
the next adjacent velay of the series, a
switch for controlling the first relay of said
series, a polarized relay, means controlled
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by the last relay of said series for supplying
such polarized relay with current of one
relative polarity or the other, and locking
means for said switch controlled by « eaid
Folarimd relay.

In combina tLOD, a stretch OL rallway
tla(}lx divided into a plurahty of successive
sections, a plurality of track relays, a serie
of directional relays for supplying uack
circuit current to the right hand énd of each
section and for connec ng a track relay
with the left-hand end of each section when

said directional relays are energized and for

supplying track cireuit current to the left-
hand end of cach section and for conneet-
ing a track relay with the right-hand end
of each section when said directional relays
are de-energized, means for controliing each
directional relay except the first in said
geries by the adiacent : clay of the series, a
switch for contrmhno the firet relay of the
series, traffic governing means for each sec-
tion controlled by the associated track relay,
and locking means for said switeh controlled
by said track relays.

10. In combination, a stvetch of railway
track divided into a plurality of succassn'e
sections, a phua ity of track 1°1 ays, 2 Selies
of directional relays for supplying track cir-
cuit current to the right-hand end of each
section and for connecting a track relay with
the left-hand end of each section when said
directional relays are energized and f for sup-
plying track cireuit current to the left-hand
end of each section and for connecting a
track rela ay with the right-hand end of each
section when said directional relays are de-
energized, means for controlling each direc-
tional re‘ay except tlr first in said series by
the adjacent relay of the sevies, a 'switch for
controlling the first relay of the series, traf-
fic governing means for each section con-

olled by the associated track relays, and
lockmg means for said switch controlled by
said track relays and by certain of said
directional relays.

11. In combination, a stretch of railway
track divided into a plurality of successive
sections, a plurality of track relays, a series
of directional relays for supplying track cir-
cuit current to the right-hand end of each
section and for connecti ng 2 track relay with
the left-hand end of each section when said
directional relays are cncrgwed and. for sup-
plying track circuit current o the left-hand
end of each section and for connecting a
track relay with the rlght hand end of each
section when said directional relays are de-
energized, means for controlling each direc-
tional relay except the first in said series by
the adjacent velay of the sexles, a switch for
controlling the ﬂ; st relay of the series, traf
fic governing means for each section con-
trolled by the associated track relays, and
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locking means fov
said track reifays and
relay of eaid series. .

19. In combination, a stretch of railway
track divided into a plurality of successive
sections, a plurality of track relays, a series
of directional relays for supplying track
cirenit current to the right hand end of each
section and for connecting a track velay with
the left-hand end of each section when said
directional velays are energized and for sup-
plying track circuit current to the left-hand
end of cach section and for connecting a
track velay with the right-hand end of each
section when said divectional relays are de-
energized, means for controlling each direc-
tional relay except the first in said series by
the adjacent velay of the series, a switch for
controlling the first relay of the series, traf-
fic governing means for each section con-
trolled by the associated track relays, a
polarized relay controlled by said track re-
lay and by the last relay in said series, and
locking means for said switch controlled by
said polarized relay. :

18. In combination, a stretch of railway
track divided into a plurality of successive
sections, a plurality of track relays, a series
of directional relays for supplying track
circuit. curvent to the right-hand end of each
section and for connecting a track relay with
the leit-hand end of each section when said
directional relays are energized and for sup-
plying track circuit current to the left-hand
end of each section and for connecting a
track relay with the right-hand end of each
section when said directional relays are de-
energized, means for controlling each direc-
tional velay except the first in said series by
the adjacent relay of the series, a switch for

said switeh controlled by
by the last directional

“controlling the first relay of the series, traf-

fic governing means for each section con-
trolled by the associated track relays, an in-
dicator responsive to the condition of said
directional relays, and locking means for
said switch controiled in accordance with the
condition of said indicator.

14. In combination, a stretch of railway
track divided into a plurality of successive
sections, signals for controlling traffic in
both directions over said stretch, a plural-
ity of track relays, a series of directional re-
lays for supplying track circuit current to
the right-hand end of each section and for
connecting a track relay with the left-hand

end of each section when said directional re-

lays are energized and for supplying track
cirenit current to the left-hand end of each
section and for connecting a track relay
with the right-hand end of each section
when said directional relays are de-ener-
gized, means for controlling each direc-
tional relay, except the first in said series by
the adjacent relay of the series, a switch for
controlling the first relay of the series,

=]

traffic governing means for each section con-

trolled- by the associated track relays, and

locking means for said switch controlled by

said track velays and by said signals.

15. In combination, a stretch of railway
track divided into a plurality of successive
sections, signals for comtrolling traffic in
both directions-over said stretch, a plurality
of track relays, a series of directional relays
for supplying track circuit current to the
right-hand end of each seetion and for con-
necting a track relay with the left-hand end
ot .each section when said directional relays
arve energized and for supplying track cir-
cuit current to the left-hand end of each sec-
tion and for connecting a track relay with
the right-hand end of each section when
said directional relays are de-energized,
means for controlling each directional relay
except the first in said series by the adja-
cent relay of the series, a switch for control-
ling the first relay of the series, trafiic gov-
erning means for each section controlled by
the associated track relays, locking means
for said switch controlled by said track re-
lays, and means for further locking said
switch when any of said signals are not in
the stop position.

16. In combination, a section . of railway
track, a directional relay for each end of
said section, selector means for controlling
said relays, a track relay connected with the
rails in advance of said section, and means
controlled by said directional relays and by
said track relay for at times supplying local
current of one relative polarity to the rails
of the entire section and for at other times
supplying local current of the other relative
polarity to the rails of a portion only of said
section.

17. In combination, a section of railway
track, a directional relay for each end of
said section, selector means for controlling
said relays, a track relay connected with the
rails in advance of said section, means con-
trolled by said divectional relays and by said
track relay for supplying local current to
said section, a polarized relay controlled by
said directional relay and said track relay,
and locking means for said selector means
controlled by said polarized relay.

18. In combinafion, two sections of rail-
way track, a track relay, a directional relay
for connecting said relay with one end or the
other of said sections according as the di-
rectional relay is energized or de-energized,
selector means for controlling said direc-
tional relay, and a local circuit for each said
section controlled by said directional relay
and by said track relay.

19. In combination, an east, a middle, and

a west section of railway track, two track re-
lays, a directional relay arranged when ener-
gized to connect one said track relay with said
east section, and when de-energized to con-
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nect the one said track relay with one end
of the middle section, a second directional
velay arranged when energized to connect
the second said track relay with the other
end of said middle section and when de-en-
ergized to connect the second track relay
with said west section, o switch for control-
ling said divectional relays, and means con-
trolled by said directional relays and said
track relays for supplying local current to
said middle section.

20. In combination, a stretch of railway
track divided into & plurality of successive
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sections, a series of directional relays one
located adjacent the junction of each two
sections, local circuits for each section con-
trolled in part by the associated traffic di-
rectional relay, a switch for controlling said
directional Telays, a polarized relay con-
trolled by said directional relays, and lock-
ing means for said switch controlled by said
polarized relay.

In testimony whereof I affix my signa-
ture.

RONALD A. McCANN.
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