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My invention relates to railway traffic con 
trolling apparatus, and particularly to ap 
paratus of the type comprising signals lo 
cated in the trackway and controlled in ac 

5 cordance with trafic conditions. 
I will describe two forms of apparatus en)- 

bodying my invention and will then point 
out the novel features thereof in clailins. 
In the accompanying drawings, Fig. 1 is 

a diagrammatic view showing one form of 
railway traffic controlling apparatus en 
bodying my invention. Fig. 2 is a view show 
ing a modified form of the apparatus illus 
trated in Fig. 1, and also embodying lny in 
vention. 

Similar reference characters refer 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 
stretch of single track railway over which 
traffic normally moves in both directions, 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-B, B-C, C-D, 
D-E and E-F. Each such track section 
is provided with a track circuit comprising 
a track battery 3 connected across the rails at 
one end of the section, and a tirack relay con 
nected across the rails adjacent the other end 
of the section and designated by the reference 
character R with an appropriate distinguish 
ing exponent. Section C-l) is further pro 
vided with a second track relay iS' connected 
across the rails adjacent the right-hand end 
of the section, that is, adjacent the track bat 
tery 3 for section C-D, Eastbound traflic, 
that is. : 

signals trolled by trackway 
located at points A, C and F, respectively, 

ic from left to right over the 
stretch of track shown in the drawi) 

S. S5 and S1, 
, is con 

These signals, as here shown, each colliprise 
three light units R. Y and G, adapted when 
i. 
C 

gized to indicate stop, caution ol' - 'O- 
respectively. Each signal S is con 

trolled by a line relay associated there will 
and designated by the reference character H. 
with an exponent correspondin - t} the loca 
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tion. Associated with each line relay His a slow-releasing repeater relay designated by 
the reference character P with a suitable ex ponent. 

Iline relay H is provided with a circuit 
which may be traced from one terminal X of 
a Sitable sour ce of current, not shown in 
the drawing, through wire 4, front contact 5 
of relay H, wire 6, front contact 7 of track 
relay K, wire 8, front contact 9 of relay K, 
wire 10, winding of relay H, wire 11, back 
contact 12 of relay P, and wire 13 to termi 

all O of the same source. Another circuit 
for relay H 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 relay K, wire 
S, front contact of relay K, wire 6, back con 
tact 5 of relay HF and wire 15 to terminal O. 
It is therefore plain that when relays K' and 
KS are both energized relay H will be sup 
plied with current of one relative polarity, 
which I will call “normal’ relative polarity, 
when relay H. is energized and relay P is 
de-energized, but will be supplied with cur 
rent of the other relative polarity, which I 
will call “reverse' relative polarity, when re 
lay H is de-energized and relay P* is ener 
gized. It should be pointed out with this al 
rangement if relays H and P' are simil 
taneously energized, or simultaneously de 
energized, relay H will be de-ene ized, 
When relay H is supplied with current of 
normal relative polarity contact (31 is swung 
to the right, when the relay is supplied with 
current of reverse relative polarity contact 
61 is swung to the left, in either of which 
cases front, contacts 32 and 59 will be closed. 
If, however, relay H is de-energized back 
contacts 32 and 59 will be closed. 
When 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 
terminal O. Relay P’ is then energized. 
When relay H becomes de-energized, how 
ever, the energizing circuit just traced for 
relay p is int. 

it of low its 
3rrupted and a shunting cir 
stance is completed for relay 
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P’ which may be traced from the right-hand 
terminal of the relay, through wire 33, back 

I contact 32 of relay H', wires 36 and 34 to the 

0. 

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 relay it 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 contact 32 of 
relay H. 

sferring now to line relay it, one circuit Referring now to line relay it, one circuit 
for this relay is from terminal X, through 
wires 16 and 16, front contact 17 of relay 
P1, wire 18, front contact 19 of relay R*, 
wire 20, front contact 21 of relay K", wire 
22, front contact. 23 of relay K", wire 24, front 
contact, 25 of relav K, wire 26, winding of y 5 
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relay H, wire 27, front contact 28 of relay 
Pll and wire 29 to terminal O. This circuit 
is closed only when relays K. K. K. K” 
and P are all energized, under which con 
ditions relay H is supplied with current of 
normal relative polarity. it now relay iP" 
becomes de-energized, the dropping of con 
tacts 17 and 28 reverses the relative polarity 
of the current supplied to relay i", as will 
be clear from the drawing, and relay it 
becomes energized in the reverse direction. 

Relay H is controlled by pole changing 
contacts operated by a repeater relay in ad 
vance of passing siding W and corresponding 
to contacts 90 and 91 on relay P. The cir 
cuit for relay Hi is carried over a front con 
tact on track relay X". It follows that re 
lay H will be de-energized when relay K' 
is de-energized, but that when relay i' is 
energized, relay it will be energized in the 
normal or the reverse direction according as 
the relay in advance corresponding to relay 
P’ is energized or de-energized. 
When relay i' is energized in the normal 

direction current flows from terminal X, 
through wire 100, normal contact. 99 of relay 
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11 H1, wires 101 and 52', front contact 53 of 
relay Hi, wire 54, winding of relay it, and 
wires 55 and 56 to terminal O. A branch is 
provided for this circuit over which current 
flows from terminal X, through back contact 
50 of relay K2 and wire 52 to wires 52. It 
follows that relay P is energized when relay 
His energized in the normal direction, and 
also when relay H is energized in the re 
verse direction provided relay R is deemer 
gized. When relay Hii is de-energized, a 
snubbing circuit is completed for elay P 
including back contact, 53 of relay I'', which 
assists in retarding the operation of relay 
P' as explained in connection with relay P. 
Relay P associated with relay H* is pro 

vided with a pick-up circuit which may be 
traced from terminal X, through wire 37, back 
contact 38 of relay K, wire 39, front contact 
40 of relay H, wire 41, winding of relay P, 
and wire 42 to terminal O. Relay is is also 

of relay 
Will'e 

to terminal O. 
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provided with a stick circuit, which passes 
from tenniinal X, though wire -:3, back con Sis 

tact 44 of relay K, wires 45, d6 and 47, froit, 
contact 48 of relay P, wire 49, back contact 
40 of relay it, wire 41, winding of relay i” 
and wire 42 to tel'iinal O. The stick circuit 
just traced is provided with a '1'anch over 
which current flows froin terminal ..., 
through wire 37 and fi'ont contact 3S (of relay 
KS to wire 45. It follows that "elay ... hay 
ing once been eine'gized, is thereafter inail 
tained in its energized condition as long as 
relays H and K are both de-energized or us 
long as relay K is energized and relay it 
de-energized. 
Considering now the control of sign: S. 

when relay H is energized in the holinal li 
rection a proceed circuit is closed from ter 
minal X, through wire 58, front contact 59 
of relay i?, wire (30, nonal contact (I of 
relay i', wire (32, proceed lamp G of signal 
S’, and wire 63 to terminal O, and the signal 
then indicates “proceed’. The signal is 'o- 
vided also with a cation circuit over' which 
current flows from terminal X, thirogi Wire 
58, front contact 59 of relay i?, wire (30, re 
verse contact (31 of relay H', wire (3-4, lip 
Y of signal S and wire 63 to terminal O. 
This circuit is closed only when relay is 
energized in the reverse direction, uncle!' 
which condition signal S. displays a caution 
indication. A third circuit for signal Shay 
be traced from tel'Iniinal X, through wire 5S, 
back contact 59 of relay f', Yi'e (35, back 
contact 66 of relay P', wire 67, lamp R of 
signal S. and wire 63 to terminal O. This 
circuit is closed when relays ; and P are 
both de-energized, and signal S' then indi 
cates “stop”. 
The proceed circuit for signal $ passes 

from terminal X, thi'oigh wire (3S, front coin 
tact 69 of Irelay H, wire (), norial contact 
71 of relay H, wire 72, lamp G of signal 3", 
and wire 73 to termina O. he caution cin'- 
cuit for signal S Inay be traced from telli 
nal X, through wire (GS, front contact (39 of re 
lay it, wire 70, reverse contact. 1 of relay 
11, wire 74, lamp Y of signal S, and wire 3 
to terminal O. It will be plain that the pro 
ceed and caution circuits for signal S are 
similar to those cxplained in connection with 
signal S. Stop lamp R (of signal 3 is l'o- 
vided with a circuit, which inity Je t': 'el 
from terminal X, through wire (38. }}ack coin 
tact 69 of relay I*, wire 75, lack contrict (; 

P, wire 7, a nap R of signal S, and 
to terminal O. A second circuit for 

lamp R lay je t'aced froin terminal Y, 
through wire 37, front contact, 38 of rely 

A 3 

P, wire 77, lamp R. of signal S', and wire 73 
This circuit is closed only 

when relays KS and P are both energized 
under which condition signal S indicates 
stop. A third circuit for lamp it may be 

KS, wires 46 and 46, front contact 6 of relay 
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traced from terminal X, through wire 43, 
back contact 44 of relay IX, wires 45, 46 and 
46, front contact 76 of relay P, wire T. lamp 
R of signal S', and wire 73 to terminal O. 
The control of signal S'' by relays H and 

P is the same as the control of signal S by 
relays H and P' and will be readily under 
stood from the drawing without tracing the 
circuits in detail. - 
Westbound traffic through the stretch of 

track shown in the drawing is controlled by 
signals S. S. and S1 located adjacent points 
F, D and A, respectively and controlled by 
apparatus, which is similar to that described 
in connection with signals S', S' and S'', but 
which is omitted from the drawing for the 
sake of simplicity. 
As shown in the drawing the parts of the 

apparatus are in the positions corresponding 
to the normal or unoccupied condition of 
the track. Under this condition, track re 
lays K are all energized and relay H is 
energized in the normal direction. Relays 
H' and H are also energized in the normal 
direction, and relays P and P are energized, 
but relay P is de-energized. Signals S', S' 
and S11 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-B relay K becomes de-energized, thus 
de-energizing relay H'. The green lamp G 
of signal S is therefore extinguished. The 
opening of front contact 32 of relay Hopens 
the circuit for relay P and closing of back 
contact 32 closes the snubbing circuit for re 
lay P. After the time interval required for 
relay P to close its back contacts, the circuit 
is closed for lamp R of signal S', which sig 
nal then indicates stop. When the train en 
ters section B-C 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 relay IX closes the pick 
up circuit for relay P, which relay then be 
comes energized. When the train leaves Sec 
tion A-B. relay K becomes energized, but 
relay H” is still de-energized, its circuit be 
ing open at front contact 7 of relay K, and 
signal S' still displays a stop indication. 
When the 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 23 of relay 
K. 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 42, winding 
of relay P, wire 41, back contact 40 of 
relay H5, wire 49, front contact 48 of relay 
P, wires 47 and 46, front contact 76 of re 
lay P5, wire 77, lamp R of signal S, and 
wire 73 to terminal O. The stick circuit for 
relay P is then closed over its own front con 
tact 48 and back contacts 44 and 40 of relays 

3 

K and H, respectively. Lamp R of signal 
S is now energized ove' a back contact of 
relay K and a front contact of relay iP. 
This signal therefore displays a stop indica 
tion. When the rear of the train moves out 
of section B-C, the energization of relay K 
completes the circuit for relay H. Since 
relay H* is de-energized and relay ?? is ener 
gized, the current supplied to relay H is of 
such polarity that the relay is energized in 
the reverse direction. Relav P then becomes 
energized over front contact 32 of relay H'. 
Signal S' therefore indicates caution. When 
the train enter's Section D-E, relay X opens, 
but since the circuit for relay H is already 
open, this does not affect the apparatus. 
When the train moves out of section C-D, 
relays K and iX become energized, but relay 
H” 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 circuit, including front coin 
tact 38 of relay IX, which relay became en 
ergized when the rear of the train moved out 
of section B-C. Signal S therefore still 
displays a stop indication, and signal S in 
dicates caution. When the train enters Sec 
tion E-F. relay K becomes de-energized, 
but this does not affect relay H. The closing 
of back contact 50 of relay K closes a branch 
for the circuit including relay P, but this 
relay is already energized, and hence no 
change results. The energization of relay 
K", as the train passes out of section D-E, 
does not change the condition of the appara 
tus. When the train enters the Section to 
the right of point F, relay H becomes de 
energized. Relay Pit then opens, its circuit 
being broken at front contact 53 of relay H', 
and signal S11 indicates stop. When the 'ear 
of the train noves out of section E-F, relay 
K9 becomes energized, closing at front con 
tact 19 the circuit for relay H. But since 
relay Pll is do-energized, the polarity of the 
current now supplied to relay His such that 
the relay is energized in the reverse direction. 
Signal S. therefore indicates caution. The 
opening of back contact 40 of relay H opens 
the circuit for relay P, which relay becomes 
de-energized. The picking up of contact 5 
of relay H de-energizes relay H’ but when 
back contact 12 of relay P becomes closed 
relay H” is again energized, this time in the 
norinal direction. Signal S' then indicates 
proceed. It should be noted that as soon as relay H’ becomes de-energized, the energiz 
ing circuit for relay P is broken, and the 
snubbing circuit for this relay is closed. The 
time interval required for the back contacts 
of relay P' to close is, however, greater than 
the time interval elapsing between the open 
ing of the back contact, 5 of relay II, and the 
closing of front contact 5 of relay Handback 
contact 12 of relay P. to energize relay i? 
in the normal direction. When relay H be 
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cones energized in the normal direction, 
'elay P of course again becomes energized. 
It is therefore plain that during the change 
froin a caution to a clear indication of sig 
nil S', the stop lamp R does not light. When 
the eastbound train has moved to the right 
far enough to permit relay H to become 
energized in the reveise direction, signal S 
will indicate caution. When relay H be 

: coiles energized in the normal direction, sig 
nai S11 indicates proceed. The closing of 
normal contact. 99 of relay it" completes the 
circuit for relay EP. The energization of 
relay P1 reverses the relative polarity of 
the current supplied to relay i", which there 
upon becomes energized in the normal direc 
tion, and causes signal S to indicate pro 
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ceed. - 

it will be seen from the foi'egoing that 
signal S indicates, proceed only when signal 
S1 also indicates ii'oceed. 

I will now assume that relay H is ener 
gized in the reverse direction so that signal 
$11 is al, caution and relay Pt is de-energized. 
Reiay 15 then is energized in the 'everse 
direction so that signal S also displays a call 
tion indication. will also assume that a. 
second east-bound train occupies section 
B-C. Relay Ks is therefore de-energized, 
and relay P is energized. If, now, relay H' 
becomes energized in the holinal direction, 
relay P11 will become energized so that relay 
His reversed, but this reversal may take a 
time interval so great that the back contacts 
of relay H close. Relay P. however, be: 
ing slow acting, bridges this time interval 
and prevents the fashing of stop laun R. 
Signal S5 then chainges from a caution to a 
proceed indication without fashing the stop 
lamp R. - 

will next assume that relay it is ener 
gized in the reverse direction thereby de-en 
ergizing relay Pi, and caising S' to indi 
cate calition, and that an eastbound train en 
ters section E-T. The resulting de-energi 
zation of relay K closes the branch circuit 
for relay P which becomes energized. If, 
now, relay H becomes energized in the nor 
iai direction signal S will indicate pro 
ceed, and the slow acting characteristics of 
relay it will prevent the flashing of the stop 
lamp R. of signal S1 should the reversal of 
relay it require so long a time that its back 
contacts close during such 'eversal. 

I will now assume that relay H is ener 
gized in the normal direction so that signal 
S11 indicates proceed, and that the stretch of 
track shown in the drawing is unoccupied. 
Relay Pit is energized, and relay H is ener 
gized in the normal direction so that signal 
S indicates proceed. If, now, a westbound 
train enters the stretch of track between sid 
ing V and the next, passing siding to the 
right, the relay for such stretch correspond ... uli. 

ing to relay P becomes de-energized, and 
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thereby reverses the polarity of the current 
supplied relay H which thereupon closes its 
reverse contacts so that signal Sindicates 
caution. It should be noticed however, that 
when relay Hi is energized in the normal 
direction relay Pi is also energized but that 
when relay Hi is reversed, relay P be 
cones de-energized. Due to the slow acting 
characteristics of relay Pi, however, the back 
contacts require a longer time to close than 
is required for reversal of relay H, and 
therefore lamp R of signal St" does not flash 
when the indication of signal S changes 
from proceed to calition. 

Should an eastbound train be in section 
B-C when relay - it is reversed, relay P 
would then be energized. When relay Pi 
becomes de-energized due to the reversal of 
relay it however, relay 1 becoines ener 
gized in the reverse direction and signal 3" 
then indicates caution. During the change 
from proceed to caution in the indication of 
signal SF relay IP prevei is flashing of lamp 
it in the saline aan nei' is descrilett in connec 
tion with a change from cilition to proceed in 
the indication of that signal. 

Referring now to Fig. 2 the stretch of 
track shown in the drawing is divided as be 
fore into track sections and each track sec 
tion is provided with a track circuit, includ 
ing a track battery 3 and track relay K, as in 
Fig. 1. Traffic through this stretch is con 
trollied by trackway signals similar to those 
described in Fig. 1. Associated with relays 
K and is are line relays H and H, respec 
tively, each capable of holding its front con 
tacts closed while the polarity of the current 
supplied to the winding of the relay is re 
versed. One form of relay adapted to oper 
ate in this manner is illustrated in Tinited 
States Lettei's Patent, H 1.421.269, granted to 
S. M. Lucas on June 27, 1922. Associated 
with relay H* is a stick relay P which is not 
slow acting. When relay it is energized 
and relay P is de-energized, current flows 
frola tel'nainal X, through wire 4, front, con 
tact 5 of relay H. wire 6, front contact, 7 
of relay KS, wire 8, front contact 9 of relay 
K, wire 10, winding of relay H, wire 11, 
back contact, 12 of relay P, and wire 13 to 
terminal O. When this circuit is closed, re 
lay Hi is energized in the normal direction. 
When relay H is de-energized and relay P 
is energized, relay H is energized in the re 
verse direction by current, which flows from 
terminal X, through wire 14, front contact 
2 of relay P, wire 11, winding of relay it, 

wire 10, front contact 9 of relay R, wire S, 
front, contact of relay KS, wire (3. back con 
tact 5 of relay H and wire 15 to terminal O. 

Relay P and signal St located adjacent, 
point F are controlled in the same nanner 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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of relay Pi, and wire 29 to terminal O. 
which may be - 
through wire 43, back contact 44 of relay K, 
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Fig. 2. When relay Pi is energized and re 
lays K*, K*, K and K are also energized, 
current flows from terminal X, through wire 
78, front contact 79 of relay K?, wire 80, front 
contact 17 of relay Pi, wire 18, front contact 
21 of relay K, wire 22, front contact 23 of 
relay K, wire 24, front contact 25 of relay 
K, wire 26, winding of relay H, wire 27, 
front contact 28 of relay P1 and wire 29 to 
terminal O. When this circuit is ciosed re 
lay H is energized in the normal direction. 
If relay P is de-energized relay His ener 
gized in the reverse direction by current from 
terminal X, through wire 7S, front contact 
79 of relay R°, wires 80 and 80', back contact 
28 of relay Pi wire 27, winding of relay H, 
wire 26, front contact 25 of relay K, wire 24, 
front contact 23 of relay K, wire 22, front 
contact 21 of relay R', wire 18, back contact 17 

Relay P is provided with a pick-up circuit 
Faced from terminal X. 

wire 81, back contact 82 of relay K, wire 83, 
front contact 84 of relay H, wires 85 and 86, 
winding of relay P, and wire 87 to terminal 
O. A first stick circuit is provided for relay 
Pover which current flows from terminal X, 
through wire 88, back contact. 89 of relay H, 
wires 90 and 91, front contact, 92 of relay P", 
wires 85 and S6, winding of relay P, and 
wire 87 to terminal O. Relay P is also pro 

3. 5 
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vided with a second stick circuit which may 
be traced from terminal X, through wire 43, 
back contact 44 of relay K, wires 91 and 91, 
front contact 92 of relay P, wires 85 and 86. 
winding of relay, P, and wire 87 to termi 
nal O. . . . . 
The proceed circuit for signal S' may be 

traced from terminal X, through wire 5S, 
front contact 59 of relay H. wire 60, normal 
contact 61 of relay H, wire 62, lamp G of sig 
nal S and wire 63 back to terminal O. This 
circuit is closed only when relay H is ener 
gized in the normal direction, under which 
condition signal S indicates proceed. When 
relay H is energized in the reverse direction 
current flows from terminal X, through wire 
58, front contact 59 of relay H, 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 5S, back con 
tact 59 of relay H, wire 65, lamp R of signal 
S and wire 63 to terminal O, and the signal 
then indicates stop. " . 
The proceed circuit 

traced from terminal X, through wires 43 
and 93, back contact 94 of relay K, wire 95. 
front contact 69 of relay H, wire 70, normal 
contact 71 of relay H, wire 72, lamp G of 
signal S and wire 73 to terminal O. The cau 
tion circuit for signal S may be traced from 
terminal X, through wires 43 and 93, back 

signal being open at front contact 

for signal S. may be 

5 

contact 94 of relay K, wire 95, front contact 
69 of relay H, wire 70, reverse contact 1 of relay H, wire 3, lamp Y of signal S5 and 
wire 73 to terminal O. The stop circuit for 
signal S is closed when relays K8 and H 
are both de-energized, and current then 
flows from terminal X, through wires 43 and 
93, back contact, 94 of relay K, wire 95, back 
contact 69 of relay H, wire 77, lamp R of 
signal S and wire 73 to terminal O. It will 
be noted that all three circuits for signal S 
are open except when track relay K 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 unoccupied con 
dition of the trackway. Under this condi 
tion track relays Kare all energized, line re 
lays H and Hare energized, and stick relay 
P is de-energized. Relay P is also ener 
gized. Signal S indicates proceed, but no 
indication is y 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 Kwhich is now energized. 

I will now assume that an eastbound train 
passes through the stretch of track shown in 
the drawing. As this train enters section 
A-B. relay K is de-energized, relay H is 
therefore de-energized and signal S indi 
cates stop. As the train enters section B-C 
the de-emergization of relay K completes the 
proceed circuit for signal S which signal 
now displays a proceed indication. The open 
ing of contact 7 of relay K does not affect re 
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Jay H because this relay is already de-ener 
I 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 
ig 7 of relay 
K. As the train enters section C-D relays 
C and K become de-energized, thus inter 
rupting the circuit for relay H, which relay 
becomes de-energized. Due, however, to the 
slow acting characteristics of relay H, a time 
interval elapses before the front contacts of 
Irelay Hare opened. During this time inter 
val the closing of back contact 44 of relay K 
completes the pick-up circuit for relay P 
which then becomes energized. This pick-up 
circuit is opened when front contact 84 of re 
lay H opens, but relay P is now retained in 
its energized condition over its stick circuit 
which includes back contact 44 of relay R. 
When the train moves out of section B-C 
relay K becomes energized, thus disconnect 
ing energy from signal S. The circuit for re 
lay H is, however, now complete, but relay 
His de-energized and relay P is energized, 
so that the relative polarity of the current 
supplied to relay His such that relay His 
energized in the reverse direction. Signal S. 
therefore indicates caution. When the train 
enters section D-E relay K" becomes de 
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energized but this has no effect upon the rest, 
of the apparatus. When the train passes out 
of section CD relays K and K become en 
energized, but stick relay P is still held in its 
energized condition over its stick circuit in 
cluding front contact. 92 of relay P and back 
contact 89 of relay H. A following train 
occupying section B -C Would, under these 
conditions, receive a stop indication because 
relay H is deemergized. As the train enters 
section E-F relay. K2 is energized, but as 
relay H, is already de-energized, this, does not 
affect the apparatus. When the train moves 
out of section D-E the relay K becomes en 
ergized but this, does not affect the remaining 
apparatus. When the train enters the section 
to the right of point F, relay Pit becomes de 
energized as explained in connection. With 
Fig. 1. After the real of the train leaves sec 
tion E-F, relay is becomes energized there 
by completing the circuit for relay H. and, 
relay, P being de-energized, relay Elbe 
comes energized in the reverse, direction. Re 
lay P. is then de-energized, its stick circuit 
being open at back contact. 89 of relay E1. 
Relay i' then becomes energized in the nor 
mal direction and signal S indicates pro 
ceed. . 

It should be pointed out that due to the 
characteristics of relay H the back contact, 
of this relay does not close during reversal of 
the relative polarity, supplied to the winding 
of the relay by the energization of relay Hand 
de-energization of relay P, and that there 
fore during a change from caution to pro 
ceed indication of signal S due to a reversal 
in the direction of energization of relay H', 
the stop lamp, R of signal S. does not become 
lighted. When relay. P becomes energized, 
the relative polarity of the current supplied 
to relay. It is reversed and if section B-C 
is occupied by a following train so that back 
contact 94 of relay Kis closed, the indic: 

eed. During this change the stop. 
lamp, R will not be energized for the same 
reason as just explained in connection with 
signal S. - 

It should also be pointed out that the front 
contacts of relays i' and H will also be held 
closed, when the corresponding relays reverse. 
their polarized contacts from the normal to 
the reverse positions, and it follows that the 
relays therefore prevent the flashing of the 
stop lamp R, in the associated signals when 
the indications displayed by such signals: 
change from proceed to calition. 

Signals S2 and S for traffic, from east to 
West are controlled by, circuits which are not. 
shown in the drawing but which are the same 
as the circuits for signals S and S govern 
Although I have herein, shown and de 

scribed only two forms of railway traffic con 
trolling apparatus embodying my invention, 

ion 
displayed by signal S changes from caution 
to proceed. 

1,709,907. 
it is understood that various changes and 
modifications may be made therein within the 
Scope of the appended claims without depart 
ing from the spirit, and scope of my invention. 

Having thus described my invention, what 
claim is: 
1. In combination, a forward and a lear 

Section of railway track, a first line relay for 
said forward section, a stick relay controlled 
in part by said first relay, a second line relay 
for said rear section responsive to the polarity 
of the current supplied thereto, a source of 
energy, means controlled by said first line 
relay for connecting one terminal of said 
second line relay with one terminal or the 
other of said source according as the first 
line relay is energized or de-energized, and 
lineans for connecting the remaining terminal 
of said second line relay with one terminal or 
the other of said source according as the stick 
Felay is energized or de-energized. 

2. In combination, a forward and a rear 
section of railway track, a first, line relay for 
said forward section, a stick relay controlled 
in part by said first, relay, a second line relay 
for said rear section responsive to the polarity 
of the current supplied to it and provided 
with a first and a second terminal, a source of 
energy having a positive terminal and a 
negative terminal, 

the positive terminal of said source when the 
first line relay is energized and with the 
negative terminal of said source when said 
first line relay is de-energized, and laneans for 
connecting the remaining terminal of said 
second line, relay with the positive terminal 
Or the negative terminal of said source ac 
cording as said stick, relay is energized or 
de-energized. 

3. In combination, a section of railway 
track, a line relay for said section controlled 
in part by trafic conditions in advance of the 
section, a slow I'eleasing stick relay, a pick 
up circuit, for said stick 'elay closed when a 
train approaches said section provided said 
line relay is energized, a first stick circuit, for 
said stick relay ai'i'anged to be closed when 
said section is occupied provided said line 
relay is de-energized, a second stick circuit 
for said stick relay arranged to be closed after, 
a train has passed into. Such section provided 
said line relay is de-energized, and a track 
way signal controlled in part by said stick 
relay. 

- 4. In combination, a forward and a rear 
section of railway track, a first line relay for 
said forward section, a stick relay controlled 
in part by said first line relay, a second line 
relay for said rear section, and means for 
Supplying said second line relay with cur 
rent of one polarity when said first line relay 
is energized and said stick relay is de-ener 
gized, and for supplying the second line re 
lay with current of the opposite polarity when 

l, means for connecting the 
first terminal of said second line relay with 
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said first line relay is de-energized and said 
stick relay is energized, but for discontinuing 
the supply of energy to said second line relay 
when said first line relay and said stick relay 
are both energized or are both de-energized. 

5. In combination, a forward and a rear 
section of railway track, a first track relay 
for said forward section, a second track relay 
for said rear section, a line relay controlled 
by said first track relay and by traffic conti 
tions in advance, a stick relay, a pick-up cir 
cuit for said stick relay including a front con 
tact of said line relay and a back contact of 
said second track relay; a first stick circuit 
for said stick relay including a front contact, 
of the stick relay, a back contact of the line 
relay, and a front contact of said second track 
relay; a second stick circuit for said stick re 
lay including a front contact of said stick re 
lay, a back contact of said line relay, and a 
back contact of said first track relay, and 
traffic controlling apparatus controlled by 

6. In combination, a section of railway 
track, a track relay for said section, a line 
relay controlled by said track relay and by 
traffic conditions in advance, a slow releasing 
stick relay controlled by said track relay and by said line relay, a trackway signal, a stop 
circuit for said signal including a back con 
tact of said stick relay and a back contact of 
said line relay, and a second stop circuit for 
said signal including a front contact of said 
stick relay and a back contact of said track 
relay. -- 

7. In combination, a forward and a rear 
section of railway track, a first polarized line 
relay for said forward section arrainged to 
be energized in one direction or the other or 
to be de-energized in accordance with traffic 
conditions in advance, a slow releasing stick 
relay controlled by said line relay, a second 

". line relay controlled jointly by said first line 
relay and by said stick relay, a signal for 
said rear section controlled by said second 
line relay, a signal for said forward section 
arranged to indicate proceed or 
cording as said first line relay s energized 
in the normal or the reverse direction, but 

: 

calition ac 

7 
to indicate stop when such relay is de-ener 
gized, and inneans controlled by said stick 
relay for preventing said signal from indicat 
ing stop when the first line 'elay changes from 
the reverse to the normal condition or vice 
WCS. - 

8. In combination, a section of railway 
track, a polarized line relay for said section 
responsive to trafic conditions, a slow acting 
i'ei ay ai'i'anged to be energized when sail line 
relay is energized in one direction but not 
when said line relay is energized in the oppo 
site direction or is de-energized, and a signa. 

5 5 

(0 

for said section controlled by said slow acting 
relay. - 

9. In combination, a section of railway 
track, a polarized line relay for said section 
responsive to trafic conditions, a slow acting 
Felay all'anged to be ellergized when said 
line relay is energized in one direction bitt, 
not when 
opposite direction or is de-energized, and 
governing neans for said section controlled 
by Said slow acting relay. 

10. In combination, a 
adjacent, said section, a polalized line relay 
responsive to trafic conditions, a slow acting 
i'elay a 'ranged to be energized when said line 
relay is energized in either direction pro 
vided sail track relay is de-eine gized it to 
be energized only when the line relay is ener sts 

gized in the normal direction if said track 
zed, and a signal for said soc relay is ene's 

tion controlled by said slow acting relay. 
11. In combination, a section of railway 

track, a track relay connected across the rails 
adjacent said section, a polarized line relay 
responsive to traffic conditions, a slow acting 

y, a first circuit for said slow acting re 
lay including a polarized contact on said line 
relay, a second circuit for said slow acting 
relay including a netitial contact on said line 
relay and a back contact on said track relay. 
and a signal for said section controlled by 
said slow acting relay. . . 

FREDERICK T. FEREDAY. 

said line relay is energized in the 

section of railway 
track, a track relay connected across the rails 5 
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in testimony whereof I affix my signature. 

  

  

  

  

  

  

  

  


