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"My invention relates to railway traffic con-
trolling apparatus, and particularly to ap-
paratus of the type comprising signals To-
cated in the trackway and controlled in ac-
cordance with trafiic conditions.

I will describe two forms of apparatus em-
bodying my invention; and will then point
out the novel features theveof in claims.

In the accompanying drawings, Fig. 1 is
a diagrammatic view showing one form of
railway traffic controlling -apparatus em-
bodying my invention. Fig. 2isa viewshow-
ing a modified form of the apparatus illus-
trated in Fig. 1, and also embodying my in-
vention:

Similar reference characters vefer to sim-
ilar parts in-both. views. ,

Referring first to Fig. 1, the reference char-
acters 1 and 1* designate the track rails of a
streteh of single track railway over which
traffic normally moves in hoth dirvections, and
which track is-provided with two passing
sidings V and V& The stretch of track be-
tween these two sidings.is divided, by means
of insulated joints 2, into a plurality of suc-
cessive track sections A—DB, B—C, C—D,
D—X and E—T. Each such track section
is provided with a track circuit comprising
a track batteriy 3 connected acrossthe rails at
one en<'of the section, and a track rélay con-
nected across the rails adjacent the other end
of the section and designated by the reference
character I with an appropriate distinguish-
ing exponent. Section C—1) is further pro-
vided with a second track relay K connected
across the rails adjacent the right-hand. end
of the section, that is, adjacent the track bat-
tery '8 for section C—D. Eastbound traflic,
that is, trafic from left to right over the

streteh of track shown in the drawing, is.con-
“trolled by trackway signals 87, 8% and 5*,

located at points A, Cand ¥, respectively.

These signaly, as here shown, each comprise

thiee light units R, Y and G, adapted when

energized to indicate stop; caution or pro-
ceed, respectively.  Tach signal S is con-

trolled by a line relay assoviated therewith

and designated by the reference character -

with an exponent corresponding to the loca-

‘contacts

RATLWAY-TRAFFIC-CONTROLLING APPARATUS.
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tion. Associated with each line relay H is
a slow-releasing repeater relay designated by
the reference character P with a suitable ex-
ponent. ‘

Line relay H’ is provided with a circuit
which may be traced from one terminal X of
a suitable source of current, not shown in
the drawing, through wirve 4, front contact 5
of relay H® wire 6, front contact 7 of track
relay IC5, wire 8; front contact 9 of relay X/,
wire 10, winding ‘of relay H’, wire 11, back
contact 12 of relay P? and wire 13 to termi-
pal O of the same source. Another circuit
for relay M’ may be traced from' terminal
X, through wire 14, front contact 12 of re-
peater relay P% wire 11, winding of relay
H’, wire 10, front contact 9 of rvelay K, wire
8, front contact 7 of relay K3, wire 6, hack con-
tach 5 of relay H” and wire 15 o terminal O.
Tt is therefore plain that when relays K and
IS are both energized relay H” will be sup-
pliecdl with current of one velative polarity,
which T will call “normal” relative peolarity,
when relay I is energized and relay P7is
de-energized, but will be supplied with cur-
rent of the other relative polarity, which T
will call “reverse” relative polarity, when re-
lay H7 15 de-enevgized and relay P% is ener-
eized. Tt should be pointed out with this ar-
rangement if relays H® and P? are simnl-
taneously energized, or simultaneously de-
energized, relay H” will be de-energized.
When relay H’ is supplied with current of
normal relative pelarity contact 61 is swung
to the right, when the relay is supplied with
current of reverse relative polarity contact
61 15 swung to the left, in either of which
cases front contacts 32 and 59 will be closed.
If, however, velay H’ iy de-energized back
32 and 59 will he closed.
relay H’ is energized in either di-
rection, current flows from terminal X,
through wire 31, front contact 32, wire 33,
winding of relay P, and wires 34 and 35 to
terminial O: Relay P’ is then cnergized.
When relay H’ becomes de-energized, how-
ever, the energizing circuit just traced for
velay P’ is nterrupted and a shunting cir-
it of low resistance is completed for velay
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P’ which may be traced from the right-hand
terminal of the relay, through wire 33, back
contact 82 of relay H’, wires 736 and 84 to the
left-hand terminal of relay P’. Due to the
slow-acting characteristics of relay P’ a con-
siderable interval of time elapses after the

- de-energization of velay F/ before the back

contact 66 of relay P’ closes, and this time in-
terval is increased by the snubbing effect of

the circuit including the back cont wet 82 of:

relay H’.

Referring now to line relay F1%, one circuit
for this relay is from terminal X, through
wires 16 and 167, front contact 17 of 1'0Lw'
P, wire 18, front contact 19 of 1day K2
wn( 20, 11 ont coni‘lct 21 of relay X7, wire

29, hont contact 23 ofve aylx" W n'oi?t front
cmxtad 25 of 1day 5 wire 26, winding of
relay 15, wire 27, front contact 28 of relay
P and wire 29 to torminal 0. This cir(‘uit
is closed only when velays K5, K6, K7, ¥
and P are all energized, nader w hu,h con-
ditions rel ay H° ig suppli od with uulm’ of
normal relative ‘polamv i now relay P12
becomes de-energized, the dxopplno of con-
tacts 17 and 28 reverzes the ]'OLHJVC polarity
of the current supplied to relay HS as will
be clear from the drawing, and rela v F®
becomes energized in the reverse direction.

Relay H' is controlled by pole changing
contacts operated by a repeater relay in -
vance of passing siding V and corresponding
to contaets 90 and 91 on velay P’. The cir-
cuit for relay JLTH is earried over a front cor
“wct on track relay X' It follows that re-
ay HY will be de- “nerm/ed when relay K1

s de-energized, but that when relay I is
energized, el&y it will be energized in the
normal or the reverso fhlectu 7 according as
‘rhn relay in advance corresponding to Ed%_y

" is energized or de-cnergiz UJ

\Vhﬁn rehy H' is ener ﬂived 1n the normal
divection current flows from terminal X,
thr ough wire 100, normal coritact 69 of relay
H“, wires 101 and 52, fr ont contact 53 of
relay T, wire 54, winding of velay P, and
wires 55 and 56 to terminal O. A braneh is
provided for this C‘l‘f'Lut over which current
flows fyom terminal X, through back contact
50 of velay K2 and wire 52 *o wires 528 It
follows that relay P“ is energized when relay
Hg eneroued in the normal direction, and
also when relay Hll 15 energized in the ye-
verse direction provided 1elns B® s deenei-
gized. When rela y B is de-energized, a
snubLmﬁ cireuit is compluwu for 1'01”y bu
including back contact 53 of velay ™ vwhich

2

agsigts in retarding the oper ation ()f relay
" ag explained in conncci'()n with relay P’
Relay P associated with relay H° is pro-
vided with a pl(‘]?-d]) cireuit which may be
traced from terminal X, thy o, ah wire 37, b%L
contact 38 of relay K5, wire <)u front contact
40 of relay H¥, wire 41, \vm(:n‘ > of relay T2,
and wire 42 to terminal 0. Rua} P is also

avy
vy
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provided with a stick circuit \\hicl passes
from terminal X, thr ough wire -3, back con-
tact 44 of relay X5 wires 45, 46 and 47, front
contact 48 of relay P% wire 48, buck contact
40 of relay H wire ¢ 1 windin g of relay D9
and wire 42 to Mlmlu 10. The stick cireut
just traced is provided with a branch over
which  current flows  from  terminal 3,
through wire 87 and front contact 38 of relay
K8 to wire 45, It follows that relay P9, hav-
Ing once been energized, is thereafier main-
(Unod m its e 101'01/0 Leondition us long as
relays P and I are both de-energized or
101}0 as relay 1% is energised and relay 1 '”
de- Oimrouod

C()-]%I(iu'lﬂﬂ now the control of sign: ,
when relay H’ is energized in the notinal di-

rection a proc ced circuit is closed from (m-
mmal DS {luonwu wire 58, front contact 59
of relay H’, wire 60, normal wmut Gl of
relay I, wire 62 2, pr oceed ! tamp G oof signal
8, and wire 63 to terminal O, and the moml
then indicates ¢ }\1‘0('0(5(1 The signal is pro-

vided also with a caution cire 1m over which
cmlhni flows from terminal X, through wire
58, front contact 59 of relay 11’ wire G0, re-
verse contact (,1 of relay I’ wire 64, Tamp
Y of 51011:11 & and wire 63 to terminal ()
Fhis circuit is closed only when relay 117 is
energized in the U‘“l‘b" direction, nnd(“'
which condition signal 5 displays a caution
indication. A third civeuit for sienal &7 may
be traced from ur“wm 1 X, through wire 58,
back contact 59 of relay H, wu‘o 65, back
contact 66 of relay 7”, wire 67 w.ml) R of

signal §’, and wire 63 to terminal O, This
Cu’cmt is closed when relays I.‘ and 1 are

both de-energized, and signal 87 then indi-
cates “stop”.

The proceed circuit for sign:
from *eumna] X, throngh wire 68, front
tact 69 of relay IT°, wire 70, oLy il contact
71 of relay H5, wire 72, L.m]; {1 of signal &%,
and wire T3 £o terminal € the cantion ('11~
cuit for signal S5 my w he tenced from termi-
nal X ,{hmuou wire 63, front contact 69 of re-
lay IP7, vive 70, rever contaet 71 of relay
115, wire T4, lamp Y of signal 3%, and wire 73
to fermi inal (\ Tt ﬂl be plain that the pro-

ceed and cmlw)n civeuits for signal 3% ave
similar to t explained in mvmodmn with
signal &7, utop famp R of signal 5% is pro-
vided with a cireuit which may he traced
from terminal ¥ hey Imm"h wire (,h. hack con-
tact 69 oi velay H5 wire 75, hack contucet 76
of relay P%, wire ’{a g tamp R of siznal w7 and
wire "" to wlmmzl O. A second civenit for
Iamp R may be traced {rom terminal X
through wire 37, front contact :}b of relay
G, wires 46 and /16‘ front cont m V6 of vl 1y
P" wire 77, lamp R of signal &%, and wire 73
to tox'mm 1 0. This civenit is closed onl v
when relays K and P° are hoth energized
under which condition signal S° indicates
stop. A thivd cireuit for lamp R may e

I & passes
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traced from terminal X, through wire 43,
back contact 44 of relay K , wires 45, 46 and

467, front contact 76 of 1ela_y P2, wive 77, lamp

R of si ignal S% and wire 73 to terminal O.

The contlol of signal S by relays H" and
P is the same as the control of signal 8’ by
relays H” and P’ and will be readily under-
stood from the drawing without tracing the
cireuits in detall.

Westbound traflic through the stretch of
track shown in the dmwuw is controlled by
HlOIldl‘v S2,
T D and’ A, respectively and controlled by
appmatns which is similar to that described
in connection with signals 87, 8% and S*, but

-which 1s omitted hom the dlawmor for the

sake of simplicity.

As shown in the drawing the parts of the
apparatus are in the posmons corresponding
to the normal or unoccupied condition of
the track.  Under this condltlon, track re-
lays X are all energized and relay H™ is
energized in the mormal direction. Relays
H’ and H® are-also energized in the normal
direetion, and relays P’ and P are energized,
but relay P° is de-energized. Signals §’, S°
and S't therefore all indicate “proceed”.

I will now assume that an eastbound train

moves through the stretch of track shown in

the drawing. As the train enters section
A—DB relay K’ becomes de- enerﬂi/ed thus
de-energizing relay H’. The green lamp G
of smnal S’ 1s therefore exhnmushed The
opening of front contact 32 of rehy H’ opens
the circuit for relay P7 and closing of back
contact 32 closes the snubbing circuit for re-
After the time interval required for
relay P” to close its back contacts, the circuit
1s closed for lamp R of signal S/, which sig-
nal then indicates stop. When the train en-
ters section B—OC relay K® becomes de ener-
gized, but this has no effect upon relay H’
which is already de-energized. The closing
of back contact 38 of IeLLy IC® closes the plck-
up cireuit for relay P?, which relay then be-
comes energized. When the train leaves sec-
tlon A—B, relay K’ becomes energized, but

elay H’ i5 still de- energized, its cirenit be-
ing open at front contact 7 of relay K& and
signal & still displays a stop indication.
When Lhe train enters section C--D relays
K5 and K¢ become de-energized.: Relay H?
then opens, its circuit being interrupted at
front contacts 25 of relay K® and 93 o: f relay
Kb, The opening of relay P? is delayed: due
to its slow-acting characteristics and also due
to a snubbing circuit which may be traced
from terminal O, through wire 12, winding
of relay P? wire 41, ba(k contact 40: of
relay H?) wire 49, front contact 48 of relay
P7, wires 47 and 46“, front contact 76 of re-
L(y P“ wire 77, lamp R of signal S° and
wire 73 to terminal O. The stick cireuit for
relay P° is then closed over its own front con-
tact 48 and back contacts 44 and 40 of relays

5 and S'2 located adjacent points

3

K5 and H® respectively. Lamp R of signal
S° is now energized over a back contact of
relay I and a front contact of relay P
This signal therefore dlsphys a stop indica-
tion. When the rear of the train moves out
of section B—C, the ener gization of relay 1®

complotm the circuit for relay H’. Since
relay I is.de-energized and leiav P* iz ener-

gized, the current sayphed to relay H” ig of
such po}a ity that the relay is energized in
the reverse divection. Relay P then beﬂf)mﬂs
energized over front contact 32 of re elay H'.
anm 57 therefore indicates cautlon When
the train enters section D—I8, relay K7 opens

but since the cirenit for relay HF is aheauy
open, this does not affeet the apparatus.
When the train moves out of section C—D,
relays K° and K° become energized, but rela
P remains de-energized, its circuit being
interrupted at front contact 21 of relay K.
Relay P? is now held in its energized condi-
tion over a stick cireuit including front con-
tact 38 of relay IC5, which relay became en-
ergized swhen the rear of the tram moved out
of section B—C. Signal 8° therefore still
displays a ::LOP 1*1(110%10@. and signal S’ in-
dicates cauuon When the train enters sec-
tion E—FK, relay K2 becomes de-energized,
but this does not affect relay 1 The closing
of back contact 50 of relay K* closes a br anch
for the cireuit including relay P, but this
relay is alveady ener gized, and hence 1o
change results. The enewuqtmn of relay
K7, ag-the train passes out of section D—I,
does not change the condition of the a pp:n'&—
tus.  When the train enters the section to
the right of point I, relay H* becomes de-
onelgl/ed. Relay P then opens, its cireuit
being broken at front contact 53 of relay H*,
and signal S'* indicates stop. When the re
of the train moves out of section B—I) rels y
K becomes energized, closing at front con-
tact 19 the civenit for relay 15, But sm( @
velay P'tis de-energized, the polar ity of the
current now supplied to relay H® 15 such that
the relay is ener 01/@(1 in the reverse direction,
Sienal §° therefore indicates caution. The
opening of hack contact 40 of relay H® opens
the circuit for relay P?, which relay becomes
de- mu aized.  The picking up of contact 5
of relay H° de-energizes relay H’ but when

ay

back contact 12 of velay D% hecomes closed -
relay H” is again cnmol/(’d this time in the.

normal direction. buw, &7 then indicates
proc eed. Tt should be noted that as soon as
relay H’ Decomes de-energized, the energiz-
ing circnit for velay P’ is by (;Lm, and the
Am'bbnw circuit for Uns relay is closed. "the
‘Uum interval required for the back contacts
of relay P’ to dosc is, however, greater than
the time interval el apwm between the open-
ing of the back cont a(‘ o of velay I, and the
closing of front contact 5 of wldy H and ba(’k
contact 12 of relay P" to eunergize relay H’
in the normal direction. When rchv H’ be-
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yeomnes enetgized in the normzﬂ direction,

tlon indication.

4

~conzes energized in - the normal direction,

relay P7 of course again becomes energized.

It is therefore pi in that duri ing the change
from a caution fo a cledr indication of sig-
nal 87 the stop lamp R doces ﬂOu light. Whes
the -‘avsd,ox ad train has moved to the i ight
far enough to permit relay ¥ to become
energized in the reverse direction, signal S
will 1ndicate milon. When mhy Tt e
j(}...
nal 31 indicates proceed. The doamg of
novinal conta Lt 99 OL relay H completes the
civenit for velay P The encrgization of
relay P yeverses the relative pohmty of
the carvent supplied to relay HP, which there-
upon bu‘f}m o energized 1 in the: 1101 mal divec-
tion, and causes sional &9 to indicate pro-
ceed. ' ’

&7 \\'i]l be su‘n drom the foregoing that
,swml 57 indicates. pro ceed only when signal
‘“ also m‘(hcv s proceed,

1 will now asswne that relay FI' is ener-
gized in the reverse direction so that signal
."3’1 is at caution and velay P is («.e-mm'owoJ

Relay FI5 then is cnergized in the reverse
(’macwm so that w:gnﬂl % alse displays o cau-
T will also assume that a
Lrain o\,cu])i(‘q section
therefore de-energized,
If, now, relay jait
tion,

a5

second- east-bound

B—C. Relay s is
and xelzLy P5 1s energived.
bu‘om encrgized in the normal direc

relay P11 will hecome energized so that relay

H51s veversed, but this reversal may tike a
time interval 5o great thatthe back contacts
ol velay H® close. Relay P° however, be-
ing slow acting, bri(:oes this time interval
and prevents the flashing of stop lamp R.
Signal 5% then changes from a caution to a
proceed indication Wlhlom flashing the stop
lamp R.

T will next agsume that relay F'Y is ener-
gized in the reverse direction thereby de-en-
ergizing relay P, and causing St to indi-
cate ¢ mémn and that an east thou 1d train en-
ters section Uﬁ‘i The resulting de-energi-
zation of relay T2 closes the branch circuit
for 1‘01(137 P which becomes energized. If,
now, relay HY becomes energized in the nor-
ma. dir ection signal St wilt indicate nro
ceed, and the slow acting chara wetoristios of
relay P12 w 1 prevent the flashing of the stop
lamp R of signal 81 should the reversal of
relay H* rvequire so long a time that its back
contacty close during bw'h w\ ersal.

T will fiow assume that relay T is ener-
gized in the normal! direction so that signal
b“ indicates proceed, and that the stre teh of

ek shown in the drawing is unoccupied.
l'w P g energized, and 1clay H° is ener-
ized in the normal direction so that signal
3% indicates proceed. L DOW, & Wes thound
train enters the streteh of track between sid-
r -V oand the next pqsﬁna siding to the
1'10'ht, ’he e]ay for such stretch co: Te“pnnd
i P’ becomes de-energized, and

?
o
<

,s'i;an(d Nl
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thereby reverses the polarity of the current
suppiied relay H' which thereupon closes its
reverse conbacts so that signal 5% indicates
caution. It should be noticed however, that
when relay H is energized in the normal
direction relay P is also energized hut that
whenvelay H* is reversed, relay P be-
comes de-energized.  Due to the slow acting
characteristics of relay P however, the back
contacts require a longer timo to close than
ig vequired for reversal of rel ay I, and
therefore lamp R of signal 8™ does not flash
when the indication of blgll‘ll Bt changes
from proceed to caution.

Should an-eastbound train be in so *tion
B—C when relay ' is reversed, relay P3
would then be cnergized.. When 1da-y pu
?‘ecomes de-energized due to the reversal of

yoluy EHM howu'el' relay HP becomes enct-
mized in the re verse dircetion and signal o
then mmdicates caution. During the change
Trom preceed to caution in the imdication of
relay PP prevents flashing of Jamp
B in the sane manner ws deseribed in connec-
tion wi 12 change from caution to proceed in
the indication of Umf signal,

Referving now to 1‘;0 2 the streteh of
track shown in the drawing is divided as be-

fore into track sections and each track sce-
tion is provided with a track cirenit includ-
ing a track battery 8 and track relay K, as in
“ﬁg. 1. ll'qf'ﬁc throngh this stretch is con-
h(med by tr iwzw :515_;.]11.5 similar to those
deseribed in I‘m. 1. Associated with relays
K’ and K are line rohys H’ and H°, vespee-
tively, each capable of holding its front con-
tacts closed while the polarity of the cutrent
supplied to me winding of the relay is re-
versed.  One form of relay adapted to oper-
ate in this manner is illustrated in United
States Letters Patent 4£1,421.269, oranted to
S, M. Luecas on June 27, 1922.  Associated
with velay ¥ is a'stick relay P° which is ot
slow acting. When velay % is energized
and relay P9 s de-cnergized, curvent flows
from terminal X, through wive 4, front con-
tact o of velay 7, wire 6, front ¢ nf}ui
of relay X8, wire 8 front cou{wt 9 of rel 1\7
K7, wire 10, \"mdiﬂo of relay H’, wire 11,

A
back contact 12 of relay bs, and wire 13 to

tenmnal (. Whesn this circuit 18 closed. ve-

lay. H’ is energized in the normal divection.
When relay H¥ is de-cnergized and relay P5
18 ener <uw,u1 relay T is energized in the re-
verse direction by current which flows from
fmmin(ll X, throngh wire 14 front <<mt‘(u
2 of relay P7, wire 11, winding of velay
wirve 10, 11()}11, contact 9 of relay K, wire 8,
frent contact T of relay I\c, wire 0, back con-
tact 5 of relay H® and wire 15 to terminal Q.
Relay P* and signal 8% located adjacent
point T ave controlled in the same manner as
the corresponding parts in Fig. 1, and for
purposes of simplicity the circuits for accom-
plishing this control have been omitted from
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Fig. 2. When relay P is energized and re-
lays I, K7, K® and K® are also energized,
current flows from terminal X; through wire
78, front contact 79 of relay K2, wire 80, front
contact 17 of relay P11, wire 18, front contact
21 of relay K7, wire 22, front contact 23 of
relay K° wire 24, front contact 25 of relay
X, wire 26, winding of relay H®, wire 21,
front contact 28 of relay P and wire 29 to
terminal O. When this circuit is ciosed re-
lay H° is energized in the normal dirvection.
If relay P ig de-energized rélay I ig ener-
gized in the reverse direction by current from

terminal X, through wire 78, front contact

79 of relay IC2, wires 80 and 80 back contact
28 of relay P** wire 27, winding of relay H?,
wire 26; front contact 25 of relay K&, wire 24,
front contact 23 of relay K¢ wire 922, front
contact 21 of relay K%, wire 18, back contact 17
of relay P4, and wire 29 to terminal O.-
Relay P%1s provided with a pick-up eircuit

-which may be traced from terminal X,

through wire 43, back contact 44 of relay K7,
wire 81, back contact 82 of relay K° wire 83,

“front contact 84 of relay H?, wires 85 and 86,

winding of relay %, and wire 87 to terminal
O. A first stick circuit is provided for relay
P#qver which current flows from terminal X,
threugh wire 88, back contact 89 of velay 7,
wires 90 and 91, front contact 92 of relay P,

wires 85* and 86, winding of relay P%, and
b) = b

wire 87 to terminal O. Relay P? is also pro-
vided with a second stick eivcuit which may
be traced from terminal X, through wire 43,
back contact 44 of velay K7 wirés 91* and 91,
front contact 92 of relay P°, wires 85* and 86,
winding of relay P% and wirve 87 to termi-
nal O. : ‘ o
The proceed circuit for signal S’ may be
traced from-terminal X, through wire 58,
front contact 59 of relay H’, wire 60, novmal
contact 61 of relay H', wire 62, lamp G of sig-
nal 5" and wire 63 back to terminal O. This
cireuit is closed only when relay F’ is enex-
gized 'in ‘the normal direction, under which
condition signal 8 indicates proceed: When
relay H’ is energized in the reverse direction
current flows from terminal X, through wire
b8, front contact-59 of relay I, wire 60, re-

“verse contact 61 of relay H’, wire 64, lamp Y

of signal S’ and wire 63 back to terminal O
and the signal displays a caution indication.
When relay H” is de-energized current from
terminal X flows through wire 58, back con-
tact 59 of relay I, wire 65, lamp R of signal

S’ and wire 63 to terminal O, and the signal -

then indicates stop. - SR
The ‘proceed - circuit for signal S° may he
traced: from terminal X, through wires 43
and 93, back contact 94 of relay K5, wire 95,
front contact 69 of relay HS, wire 70, normal
contact T1 of relay I° wire 72; lamp G of
signal 8 and wire 73 to terminal O, -The cau-
tion circuit for signal 8° may be traced from

- terminal X, through wires 48 and 93, back

5

contact 94 of relay K&, wire 95, front contact
69 of relay HP wire 70, reverse contact 71 of
relay %, wire 73, lamp Y of signal S% and
wire 73 to terminal O. The stop circuit for
signal 8° is closed when relays K® and H°
are both de-energized, and current then
flows from terminal X, through wires 43 and
93, back contact 94 of relay K5, wire 95, back
contact 69 of relay H? wire 77, lamp R of
signal 57 and wire 73 to terminal Q. Tt will
be noted that all three circuits for signal 8°
are open except when track relay K8 is open,
that is, except when a train is approaching
the signal. ,
As shown in the drawing, all parts of the

apparatus are illustrated in the positions cor--
responding to the normal, or unoceupied con-.

dition of the trackway. Under this condi-
tion track relays X are all energized, line re-
lays H” and H® ave energized, and stick relay
P is de-energized. = Relay P is also ener-
gized. Bignal S8 indicates proceed, but no
indication is displayed by signal S¥ because

the current supplied to each of the lamps R,

Y and G of this signal is carried over back
contact 94 of relay K®which is now energized.

I will new agsume that an eastbound train
passes through the streteh of track shown in
the drawing. =~ As this tiain enters  section

A—DB relay K’ is de-energized, relay I’ is 9

therefore - de-energized and signal S’ indi-
cates stop.  As the train enters section B—C

the de-energization of relay K¢ completes the -

proceed cirenit for signal 8% which- signal
now displays a proceed indiecation.” The open-
ing of contact 7 of relay K® does not affect ve-
lay H’ because this relay is already de-ener-
gized. As the rear of the train moves out of
section A—B, signal S’ continues to indicate
stop, the circuit for relay H” controlling this

signal being open at front contact 7 of relay

K, As the train enters section C—D relays
K and K7 beconte de-energized, thus inter-
rupting the civeuit for relay H, which relay
becomes de-energized. - Due; however, to the
slow acting characteristics of velay H5, a time
interval elapses before the front contacts of

relay H° arve opened. During this time inter- -

val the closing of back contact 44 of relay K°

completes the pick-up circuit for relay Ps

which then becomes energized.  This pick-up

circuit is opened when front contact 84 of ve-

lay H® opens, but relay P is now retained in
its’ energized condition over its stick cireuit
which includes back contact 44 of velay K5

“When the ‘train moves out of section B—C

relay K becomes energized, thus disconnect-

ing energy from signal $°. The circuit for re--

lay H’ is, however, now complete, but relay
H® is de-energized and relay P¢ is eneigized,

so that the relative polarity of the current

supplied to relay H’ 1s such that rvelay I’ is
energized in the reverse direction. "Signal S
therefore indicates caution.  When the train
enters ‘section D—E relay K7 becomes de-
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_to proceed.

@‘:’:’

energized but this h‘LS no e[ﬂect upon the rest .

of the appal atus. When the train passes out
of section C—D relays X° and ¥° become en-
energized, but stick relay P? is still held in'its
ener 01zed Gondltlon over its stick circuif in-
dudlno front.confact 92 of relay P° and back
conmct 89-0f relay H.. A following train
oceupying Secmon P C would, nndw these
condltlom, receive. a stop mdl(‘zu,lon because
relay I is deener 01/3({ ‘.A% the train enters
section H—1 relay K is energized, but as
'1'e“Ly Hois alre mdy de-energized, this does not
affect the apparatus.
out of section D—T the relay K7 becomb% en-
ergized buf this does not affect the remaining
qpharatns

ener ovcd as ex p]amed in. connectlon with

Tig. 1. After the vear of the train lezwe@ sec-
tion L1, relay X2 beoomes enewwed there-

by: com;j gletmo the cirenit for relay H and,
relay, P“ being de-energized, relay Ho e
coxes enel 017ed m Lhe revers dll‘LCUOll Re-
lay P5is Lhm de-energized, its, stick civenit
being open at back congact, 89 of reluy .

I‘ddv H’ ihm bec(‘mc% ener Ovod in fh@ n01 -

coed
Tt should be pointed out that duo to.the
characteristl

the relative polarity supphcd to {he winding
of the relay by the energization of relay H°an d

de-energization of 1el ay P9, andl, that there: -
~fore duying a change from caution to pro-
«ceed indication of signal 5" due to a reversal:

in the direction of, enu‘mza’uon of rvelay H,
the stop lamp B of smnql
lighted. W hm relay. L ;P becomes energized,
the relative pohuty of the, current aupp]lul
to relay I1° is reversed a and if section B—C
is cecupied by o following train so that back
contact 94 of 10L1y 1883 is closacl Lne indict

displayed by signal §

lamnp R will not he energized Jm the same

reason as just explamed in connection with.

signal §7.°
Tt should also be pomted oul that the tront
contagcts of relays I and I

the reverse positions, and it f ollows that the
relays therefore prevent the ﬁ%hmo of the

‘stop lanp R in the associated signals when,
the indications displayed by such signals:

change rom, proceed to canution.

Slonqlq §2 ‘and, S° for traffic from east to-
west are controﬂed by, circuits which are not-
. shown in the drawi ing but which are the same

as the ecircuits for‘swnals S7 and S govern:

-ing-easthound, traffic.

Alfhough I have Derein, shown and de-
seribed only two forms of raﬂwqy traffic con-

i trolling apparatus embodying my invention,

Ythn the Lt all Moves.

When the train enters the s whon‘
to the right of point IF, 1e] gy Pt becomes de--

ics of velay H’ the ba ek contact
of this relay does not close during reversal of

" does not buome‘

5 changes from.caution: s
Durmo this _change . the stop.

5 will alsp be held
closed. when the corr spondlno relays reverse.
their polarized contacts from the normal to

1,709,907

it is understood that varioys changes. and
mochﬁcatmnb may be made therein within the
scope of the ﬂppended claims without depart-
ing irom the spirit and scope of my invention.
T aving thus described my invention, wwhat

I r’]alm is:
i In mmbmﬂtmn, a forward and a rvear
section of railway track, a first line relay. for
saidt forward section, a stick relay controlled
in part by said first velay, a second line relay
for said rear section responsive to the polar ity

of the current ‘,uppheJ ‘huew, a source of

energy, means. controlled sald first line

ﬁ)‘}’

relay for connecting one terminal of said
second line why with one terminal or the

other of said source according as the first
line 161'13 1s ener mmd or de- O‘]LI‘N/C’], and
means for connecting the remaining terminal
of said second line relay with one Lulnllml or
the other of said sonrce according as the stick
relay is energized or de- e%wued

2. In C(mﬂnnamon, a forward and a rear
section of railway track, a first, line relay for
sald forward seetion, a stick relay controlled
in part by said first ¢ cel: ay, a second line velay
for said rear section responsive to the polarity
of the current supy )He(l to it and provided

vith a fivst and a second terminal, a source of
energy havmo 2 poamv“ termmal and. a
negative hunum] means for connecting the
firsh terminal of caid sec
the posilive ter mmﬂ of said source when the
fivst line uL.jy 18 enmomed and with the
negative terminal of said cource when said
first line 1elzw is de-energized, and means {or
connecting the remaining terminal of said
second line relay with the poxltl\e terminal
or the negative terminal of said source ac-
cording as said stick relay is energized or
de-energized.

3. In Combunuon, 8 secfion
track, a line
np :thb; trafiic conditions in advance of the
section, o nlow reley wing stick 101‘1\7, a pick-
up civeutt for said mck velay closed when o
train approaches said section pmvuled said
line relay is energized, a fivst stick cirenit for
sald stick velay i tanged to be closed \\hen
said section is occm)lul provided said line
relay is de-energized, a second stick cireuit

of railway

for said stick relay arranged to be dosed after,

a train has passod into, such section proyided
said line relay is de-energized, and a track-
way si iomal conm_ollod in part b} !;:‘IJ(LS_UC](
relay.

‘4. In. combmmon, a 101\ ard and, a rear

section of railway track, a first Line 1011‘57 for.

said forward.section, a %uckl.elay controlled
in part by
relay for

supplylng

said sccond line relay with cur-

rent of one pol‘n iy w hm said first line relay.

is enoroued and said stick relay is de-ener-
gized, nnd for @um)l; ing the se(‘ontl line re-
lay withcurrent of the oppo%ﬁ,@ poh1 ity when

relay for said section controlled

said, first line relay, a second line
said rear section,.and. means for
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said first line relay is de-energized and said
stick relay is ;enorcl zed, but for dis scontinuing
the snpply of energy to said second line 1'91:1‘5/
when said fivst line relay and said stick relay
are hoLh encrgized orare both de-energized.
In com}nn'uml., a_forward and a rear
Secmon of railway track, o first track relay
for said forward section, a second track relay 4
for gaid rear section, a line 1-91;15* confrolled
by said first track relay and by:traffic condi-
lmns in advance, a stick re hy, a pick-up ecir-
cuit Tor said stick relay including a front con-
tact of said line relay and a back contact of
said second track relay; a fivst stmk cireuit
for said stick rels ny | including a front contach
of the stick relay, & back contact of the line
relay, and a front contact of said second track
relay; a second stick eireuit for said stick ve-
lay 1 T hwhng a Tront contact of said stick re-
lay, a back contact of ,Jmu line velay, and a
back contact of ‘sald first track relay, -and
traffic controlling apparatus controlled by
said stick relay: '

6. In combination, a gection of railway
track, a track relay for said section, a line
relay controlled by sadd track relay and by
traffic conditions in advance, a slow releaging

-stick relay controlled by said track velay and

by said line relay, a trackway signal, u stop
cirenit for said Cslgnal including a back con-
tact of said stick relay and a b ack contact of
said line relay, and a second stop cirvcuit for
caid signal inclading a front contact of said
stick ‘xOLlY and a back centact of said track
xehy. '

. In combinmtiom a forward and a vear
scctmn of railway track, a fivst p solarized line
relay for said forward section arranged to
be energized in one direction or the other or
to be de- energized in accordance with traflic
conditions in advmce a dlow releaging o gtick
relay controlled hy said Tine relay, a second
line relay controlled jointly by sard fivgt Tine
relay and by said stick relay, a sign ql for
said" rear section controlled by said second
line relay, a sional for siid forward section
arranged to indicate proceed or caution ac-
cording as said first line relay is energized

~in the normal or the reverse dn'echon, but

to indicate stop when such relay is de-ener-
gized, and means controiled by said stick
ICI‘IV for preventing said signal from indicat-
ing sL\m when the first line e relay changes from
the reverse to the normal condition or vice
versa.

8. In combination, a.section of railway

rack, a polarized line relay for suid seetion

B vsponsnw to trafiic conditions, a, slow acting

relny arranged to be energized when said line
relay is enm"ﬁ/‘;ml in-one divection but not
vhen said line relay is ebergized in the eppo-

dte divection oris de-energized, and a si
fm' said section controlled by said slow a dmw
reiay. ,

9. In Cm‘nbinuiiom 2 %oaﬁon of railway
track, a pol U‘:V“d line velay for said section
1'(\51)071»‘1\0 to trafiic conditions, a slow acting

elay arranged to be energized when said
117*e relay is energized in one direction but
not when said line relay is energized in the
opposite (m(,(L moor 1s de-energized, and
governing means for said section controlled
by said slow acting relay.

10 In combmam.,(..n, a section of railway
track, o track relay connected across the rails
adjacent sid section; a polarvized line relay
responsive to trafic conditions, a slow acting
1 e]a,y arranged to be energized W‘w*) said line
relay 18 ener <“;/od in etther direction pro-
vided said track relay is de-energized but to
be enevgized (\*\7V when the line velay is enor-
gized in the noimal direction if said ﬂ'wk
relay is energized, and a signal for said see-
tion controlled bV said slow neling relay,

11, Tn combination, a section of 'ww
track, a {rack relay connected across the rails
AJa,ce,nL said section, a polarized line Mhy
respensive to traffic mmtmm. a slow acting

._5

‘velay, a fiest cirenit for said slow acting re-

lay including a polarized confact on sa id Tine
relay, a seeond cirenit for said slow acting
relay including a nentral contact on said line
relay and a ba (L mntm’t (m said track Ie].lv
and a signal for said section controlled by
said slow acting relay.

In testimony “wher cof T affix my s

gnature.

IREDERICK T. FEREDAY.
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