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980,709. Specification of Letters Patent, Patented Jap. 3, 1911,
‘ 5 Application filed July 29, 15089, Seria_l No. 510,274. ) ' ' ‘

To all whom it may concern.: _ : for the sake of distinction will be termed .
- Be it known that I, Rarpmr P. TuorTLE, a | traffe relays, 5, 6, 7, 8, 9,10, 11 and 12.. To
" citizen,of the United States, residing at New supply the current to these relays two main
York city, in the county and:State of N ew | wires 13 and 14 are employed and a return
5 - York, have invented certain new and useful wire 15 is common to all of the traffic relays.. §;
- Improvements in Railway. Signaling . Sys- | The traffic relays 5, 7,9 and 11 receive their
tems, of which the following is a specifica- | current from wire 13, and those numbered .

tion. : , 6, 8,10 and 12 from wire 14, and those latter -
- My invention relates to signaling systems relays are connected to the battery B .in
10 adapted for use on single track railways. Fig. 1, while the former are connected to g5

‘In the application of my invention: the'| said" battery in Fig. 2. Traffic relays 6, 8,
railway Wil be divided into sections of any | 10 and 12 control the traffic from left. to -
desired length-and -each section may be di- right and the other relays from right to
vided into any desired Aumber of blocks | left. . Tn order to determine which set of "

15 each of which will be protected by signals | traffic relays shall be operative, I provide 2. 70

: designed to govern the movemeni of trafic | direction controllér at one end of the section,
in either direction. - At one end of each sec- | which comprises a movable switch 16 con- .
tion means are provided by which. an opera- nected by a wire 17 to the battery B. This
tor may govern all signals in the section and | switch 18 adaptec}nto,»engage.,either of -twoie =
- 20 .thereby. establish the direction of traffic de- | contacts 18 or 19, to which the wires 14 and 75
_ sired. o . S 1-13 are respectively connected. The switch is

I will describe a signaling system embody- | preferably operated by means of 3 pivoted
ing my invention and then point out the | lever C, and a bar b connected to the lever.
novel features thereof in claims. and engaging thé switch 16 in any desired - :

25 - In the accompanying drawings, Figure 1 {-manner to positively move the latter in either 80
- is a_diagrammatical view of a section of a | direction.- When either of the wires 13 or
single track railway, divided into a series’of | 14 is not in use to- supnly current ‘to- its
blocks, equipped with signals to control traflic relays, it is utilized as part of a lock-
traffic in either direction and embodying my - ‘Ing or indicating circuit, for governing the -

30 inventien. In this view the signals are set | direction controller. In this connection, I g5
to permit traffic from left to right. TFig. 2 | employ another switch 920 also operated by

* isa view similar to Fig. 1 in which the parts | the lever C and bar. 2, to engage either of
are set to permit traffic from right to left. | two contacts 21—22. The contact 22 is con- -
- Tig: 3is a view, with the track cirenits omit- | nected to wire 14 by a wire 24, and the con- -

35 ted but otherwise similar to Figs. 1 and 2, | tact 21 is connected to the wire 13 by a wire. gg
showing a modified form of direction con- | 23." A wire 95 leads from switch 20 through °
troller. : R : a solenoid D to wires 63 and 15 and g battery

Bimilar reference characters designate cor- | B+ With the cireuits 4s shown in either
responding parts in all of the figures. - Fig. 1 or Fig. 2, the solenoid will be ener-; -+

40 A designates a section of g single track | gized and its core ‘be drawn inwardly to g5 ..
railway, divided into blocks 1, 2 and 3. clear a locking plate ¢ connected to the lever
Each block is provided at its entrance end | C and provided with two,.recesses 26 and 27,
with a signal having a home arm S and a | and while in this position the operator can

© - distant arm &, these being shown as mount.- operate the lever C to set the signals to |

5 ed on the same post, but they may, if pre- change the direction of traffic. < Should, how- ;g9
"~ ferred, be mounted on separate ‘posts. At j-cver, the solenoid become degnergized, its
the exit end of block 8 when traffic is,rnoving core will drop into one of the recesses 26
from left to right there, is provided a signal | or 27 and so lock the lever C against’ move-

. N” having/la, home arm only. The same is | ment. This would occur ‘when a train is

50 true of the exit end H of block.y. wher traffic | in any part of the section, as will be here- 105
is moving from right to left. There: is- thus | inafter explained, In addition to the lock,

provided "a pair of Opposing signals et the | T may provide an indicator or signal E

-Junction of adjacent blocks. ~ T adapted to be moved into two positions by.
B designate¢ a ‘battery frgm which cur- | the solenoid and-so indicate to the operator
A

55 rent is supplied to a series of relays, which whether or not he should. aperate the lever 11¢
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~ bresking wire 14 af relays 6

gt
85 sad trafic

15.in position shown in Fig. 1 the batteries

‘mon return wire

“through traffic rela )
armature 46 of traffic relay 7 , Wire 47 to com-

- 'mon return wire 15,

C to change the direction of traffic. As
shown, the indieator E is in the form of a
semaphore in position to indicate safety -
and 1t will move to indicate danger when -
the core of the solenoid drops. Any other
indicating device may, however, be em-
played, and any other form. of electric mo-

. 980,709

inafter explained
-locking cireuits, )
It will be observed that there is a switeh O
6, 8, 10 and 12, which switches are operated
by the movement of the home arms of the
signals which govern traffic from right to

“tor may be employed to control the locking
and indicating. R

fr 9 2 and i, and six track circuit batterics
indicated by ;, &y I, my a and 0. The same
track battery does. not -always supply cur-
rent to the- same relay. - When the parts are

{, my noand o supply current to the track
relays 7, g, 4 'and ¢ respectively. The circuit
from battery 7 to relay 7 may be traced as’
follows: from Lattery { to wire 28, armature
29 -of traflic relay 8, wire 30, -lower rail of
section 1, wire 31, armature 32 of trafic re-

There are four track relays. in‘diézite(-l-by L

left, in such manner that said switches will
be-closed only when said home signals indi-
cate danger. . Similarly: there is 5 switch 0%
-in each of ‘the circuits of the traffic relays
5, 7,9 and 11, which are controlled by the
movement of the home srms of the -Signals
which ‘govern the: traffic from left. to right
and are closed only when said home signals
- are in position to indicate
chanical connéctions between thé home arms
of the signalg and the switches O and O are
indicated on the: drawings by ‘dash lines,
thesq"connections"being similar to the me-

armature 35 of traffic relay 5, wire 86, up-
per rail of section’ 1, wire :87, armature 38
of traffic relay 8, wire 39-to battery 7. As
the wiring is the same in each case, it is
hot necessary to trace out the other cireuits.
The traffic relays,6, 8, 10 and 12 are con-
nected in multiple to the- wire 14 and.return
wire 15, as follows: wire 14, wire 40,
through traffic relay 6, wire 41, switeh (),
armature 42 of trafiic relay 5 wire 43 to com- |
' 153 wire 14, wire, 44
¥ & wire 45, switch O,

lay 5, wire 33, through relay. £ to wire 34,

To reach traffic relay
10, however, the course of the current is from
battery B through switch 16, wire 14, arma-

chaniecal ¢onnections shown in Letters Patent
No. 894,471 granted to Jacob B. Struble -on
July 28, 1908, -

-14 when not
part
1n Fig. 1 the locking circuit can be traced as
follows: from battery B¢ wires 48, 49, arma-
ture 50 of traffic. relay 12, wire 51, wire 13,
wire 52, armature 53 of frack relay %, wire

in use to control traffic forms

, 94, wire 13, wire 55, afmature 56 of track

relay g, wire 57, wire 13, wire 58, armature
59 of track relay f, wire 60, wire 13, to con-
tact 19, wire 23 to contact 21, switch 20, wire
25, through motor D, wire 63, wire 15, wires

shown in Fig. 1, the section

A is supposed to
be entirely free of cars and '

ture 82 of track relay g-or armature 140 of
traffic relay 8, wire A%, relay 10, switch O,

wire 1 %o battery B. It will thus bé ob-
served that the wire 14 is broken at relay 8,
but is closed around this break in two ways—
ﬁrsft-through armature 82 of track relay g, |
armature. 140 of traffic
relay 8. The reason for breaking wire 14
and closing it through armature 83 of track:
relay ¢ is that, when this wite is used for
ocking purposes, it -must include ‘the arma-
ture of the track relay, as will be explained
hereinafter in connection- with ‘the detailed
description of the locking circuits. The -
purpose of the additional path throuygh.
armature 140 of traffic relay 8'is to maintain’
8 closed. cireuit to traffe relays 10 and 12
from battery B when track relay g is:subs
sequently opened due to the Presence of a

locking eireuit is closed, the motor D ener-
gized and its core clear of the locking plate
¢. Should, however, & train or car be on
either of the blocks 1
Iy g orhy respectiv,ef , Will be deénergized
and the locking circuit broken at such point
whereupon the core of
_&age the locking -
operation of the _

cuit just described does not include an arma-
ture of track relay ¢_for the reason that
when wire 13 is in use for locking or indica-
tion purposes,
with block ¥, and in the
ment-of circuits which I have shown herein;
the locking circuit is not controlled by cars
or trains beyond the limits of signals H
and N7, -7 Lo LT

late ¢ and so prevent any

Eartmular, arrange-

train “jn_ its block. Wire 14 is similarly
roken again at relay 10 and is closed around)
this -break througls armatures of track relay
% and traffic relay 10. The reasons for-nof
i 6°and 12 and in-
oducing similar paths through the track?

rand.it will be seen that.the lever C has begn
‘operated to connect the: wire 13, with bat
tery B, which results in
relays
relay;
terieg

v @ik and ¢, are energized by. the bat-

relays at these points.will be here-

[t

1 14. forms’ part _of the locking circuit, and

y Ky and i, res

‘ineach of the cireuits of the traffic relays

ey

As before stated, each of the wires 18 and

61 and 62 to battery B4 As the parts are

2 or. 3, the track relay’

the solenoid: will ‘en-.

this track relay is connected.

12
energizing. traffic - -
57,9 and 11, In this case t e track' "

in connection - with the

7¢

G

8¢

danger.. The me-.~

90!
of g locking or indicating circuit, Thus. |

25

10

consequently the- .

10.

L1t

ever C. . The locking \cir- .

11

- Reférring now to Fig. 9, the 'pax;i;s ax"_‘e*ar"-. g
ranged to permit trafid from right to left, -

e

ectively. The wire . ; -

1
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i -affic relays 6, % 10 and 12 are deénergized. |

Also the switches O have been opened by the
movement of the home arms S of the signals
which control traffic from right to left, to
satety position, and the switches O have been
closed by the movement of the opposing
home arms to danger. '

The circuit for traflic relay 5 is as follows:
from battery B, to wire 17, switch 16, con-

5 tact 19, wire 13, wire 64, through traffic relay

&, wire 63, switch Of, armature 66 of traflic
relay 6, wire 67 to return wire 15. It will be
observed that wire 13 is broken at traffic re-
lays 5, 7 and 9, and -that it is closed around
these breaks in manuners similar to those de-
scribed in connection with wire 14 of Tig. 1.

It is unnecessary to specifically trace the.
circuits of traffic relays 7, 9 and 11, as they
are similar to that of relay 5, and ‘each in-
clades a switch O/ and an armature of the
next ‘succeeding relay, as 8, 10 or 12.
Neither is it necessary to trace specifically
the circuits of all the track relays; f, ¢, 4.
artd 4, when the signals are set for traffic
from right to left, but I will trace that of
track relay f -as follows: from battery j to
upper rail of block section @ to wire 68,
armature (9 of traffic relay 6, wire 70,
through track relay f to wire 71, armature
72 of traffic relay 6, wire 73 to.lower rail of

* block section X to battery ;.

The locking circuit in Fig. 2 may be traced
as follows: from battery B+ to wire 48, ayma-
ture 74 of track relay i, wire 75, armature
76 of traffic relay 11, wire 77, wire 14, wire
78, armature 70 of track relay A, wire 80,
wire 14, wire 81, armature 82 of track relay
g, wire 83 wire 14, wire 24, switch 20, wire
25 through motor D, wires 83, 15, 61 and 62
to battery B, This locking circuit does not
include’an armature of track relay f for the
reason hereinbefore stated in connection with-
the locking circuit for Fig. 1; viz. that relay
£ is at this time connected with block X, and
the locking circuits as I have herein shown
them are not controlled by the presence of
cars or trains beyond the limits of signals
H and N'. o

To avoid unnecessary complication in the
drawings, T have omitted the signal circuits,
except those for the signals at the junction

~-of blocks 2 and 3, but.1t is to'be understood

55

that each .signal is operated by a circuit

~similar to those illustrated. The cirvcuits

may be traced as follows: Referring to Fig.

1, the circuit for the home arm S of signal

M’ at the entrancesto block 3 is from battery
" B?, to wire 84, armature 85 of track relay 4,

60

65

wires 86, 87, armature 88 of traffic relay 10,
-wire' 89 through Rome signal S, wires 90,

91, 92 and 93 to battery. For the distant’
signal §” at the entrance to the same. block,

the circuit may be traced as follows# from
battery B® to wire 84, armatures 85 and 94
of track relay 2, wires 95 and 96, switch 97

,709 _ . B

through distant signal S’ to wires
and 93 to battery B?.

the home arm S of the signal M at the en-

track relay A, wire 86, wire 98, armature 99
of traffic relay 9, wire 100, to home signal S
to wires 91, 92 'and 93 to battery.. The cir-
cuit for the distant signal S’ at the entrance

B¢, to wire 84, armatures 85 and 94 of
track relay A, wire 95, wire 101, switch 102,

91, 92 and 93 to battery BS.

| nals of M and M’ are operatéd by the move-
ment of the corresponding home signals re-
spectively. Thus.switch 102 is operated by
the home arm of signal M which protects
block 2, and switch 97is operated by the
-home arm. of signal M’ which  protects
, block 3. ; o

H; X, K’ ete.. These pole-changing switches

lays £, g, h and 4. - Although there are two
pole-changers included in each track circuit,
one at the battery end of the block and one
at the track. relay end of the same block,

-relay end, being operated by the home sig-
nal governing traffic in the opposite. direc-
-tion, remains inactive owing to the fact that
its operating signal is inactive.

operated by the home blade S of signal K’,
moves to reverse the polarity of the crurent
in the rails of block 1 when a train enters

.inactive owing to its-being operated by the

the apparatus set for traffic in the direction
shown. - - . I
Referring now to,Fig. 3, there is shown a

tions of the locking and indicating mecha-
nism of Figs. 1'and 2, will also indicate that
the traffic and track relays are. working
properly before the home arm of the signal
at the entrance end of the section, depend-
ing upon the direction of traffic, sought to be
.established; can be moved to safety position.
As shown in this figure, the parts are set for
‘traffic. from left to right. The locking plate
¢ is provided with another recess' 105 be-
‘tween the recesses 26 and 27. From one end
of the battery B a wire 106 leads to two

trance to block 2 may be traced as follows:.
from battery B?, to wire 84, armature 85 of -

to the same block is as follows: from battery -

only one of these, viz. the one at the battery -
end, is active. The other one, located at the -

, Thus, in"
block 1.of Fig. 1, the pole-changer p2, being -

block.2. Pole-changer », however, remains

90,91, 92

Referring now to Fig. 2 the circuit,for =

wire 103, through distant signal 8’ te wires
The switches.
97 and 102 in the circuits of the distant sig-’

80 .

85

- -Pole-changing switches, ‘designated as p,” -
Pt p?, ete. are included in the circuit of track

batteries %, /, m, and. n, and are operated-
respectively by the home aring of signals - -

90

- control the distant signals S’ in’ tl_le \Yell .
known manner by governing the direction.
of current through the polarized track re-

100
105 -

110

‘blade S of signal H, which'is inactive with -

115

“modified locking- or ‘indicating mechanism, -
which in addition to’ performing the funec-

120 !

125

Ve

13y
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and 108, and from the otim
end of said battery a wire 106 leads to two
comtacts 110 wnd 111 Twoe switches 112
and 113 are provided, the first to engage
either of the contacts 110 or: 107, and the
second to cngage cither of the contacts 108
or 111, These switches 112 and 113, with
their corresponding contacts, comprise a
pole-changer P, the T function of which 1s to
control the poLuxty
the traflic velay civcuits. There is a pohn’
ized relay. 114 inserted in the line wire 14
adjacent the signal H’ at the entrance of
block 1. -There is also a polarized reiay 115
ingerted in the line wire 13 adjacent the
signal N at the entrance of 010011 3. The
switch 11 is connected by a wire 116 to the
switch 16, which wire takes the place of
wire 1( in Fws 1 and 2. The switches 112
and 113 are opmated bv the bar ) but only
after the bar has moved sufficiently to move
the switch 16 from contact 18- to contact 19,
or vice versa. 'The operation of this p’”»
of the inventicn is as follows: Assuming
it is desired to reverse the direction of traflic

confacts 107

‘as set up in Kig. 8, the operator will move

the lever C and thereby operate switches 16
and 20. As scon as these switches disengage
contacts*18 and 21 respectively, the traffic
relay circuit will be broken, and also the
locking or indicating circait, and they will
remain broken until the switches 16 and 20
engage contacts 19 and 22 ‘respectively.
During the miovement of the switches ﬁ‘on\

.one contact to the other, the core of the

solenoid D avill have dropped into the re-
cess 105 in the locking plate ¢. The parts

-are to bz so proportioned and arranged

that the core will engage the end of the re-
cess “hen the s‘wtchos engage the contacts
19 and 22. If now all the trafic rela TS ¢ and
the track relays ave opnmtmo ‘)ropemv the
loeking circuit will be closed and the sole-
noid D will be energized thereby withdraw-
ing its core from recess 105 {o permit the

'operator to complete the stroke of the di-

It the solenoid I does
know that
In
this case the polarized relay 115, although

rection controller.
not so operate, the operator will ]

‘receiving curient from the wire 13, will not

respond “thereto because the polarity of the
current from battery B, as controlled Joy
the pole-changer P is wrong.. The pohm/ed
armature 117 of {he relay 115 1@ included in
the circuit of the home arm 8 of signal N,
whieh is at the entrance of block 37and conse-

quently, such signal circuit will be broken

at said armature, until the operator com-
pletes the stroke of the controller G and
moves the switches 112 and 118 inio en-
gagement with contacts ‘107 and 111,
ther eby changes the polﬁrltv of the current

. ﬁowmo Hn'mon wire 18,

The relay 114 will respond to current of

opmmo polarity |

of ‘battery B through

an (Ln

880,705

to that to'mhidw relay 115
J(‘Q]’)")IJ{I\ shown in Fi 1g. 3 the L,ahmu'
of the current is siehi that rels vy 114 }eswm‘lq
thereto. The civeuit for the home arm 3 of
klﬂnuf H’ at entrance of block 1
Fig. 3 may bo traced as follows: from bat-
tery B’ to wire 118, armature 119 of tmck
relay f wires 120 and 121, armature 122 of
trafiic relay 6, wire 123, armature ]‘74 Of
polarized 1elaf 114, wire 125, through sig-
ml to wires 126 ana. 127 to bauexv B’ The
circuit of the home arm 8 of mona1 N at the
Lht“‘mce of block 8 is tr aced as follows:

A

1 as shown in v

-3
<>

ot

from 3&fle1y Bt to wire 128, armature 129 .

of track relay 4, wires 130 and 131, armature
132 of traffic day 11, wwire 1333 armature
117 of polarized relay i15 v«n‘e 154, through
signal 5, and wires 135 ano 36 to battery B3,
AS shown in this cireuit the ar mature Lud 18
disengaged from its contact, as is also the
umatwe 117. When the du@CdOﬂ control-
ler is moved, however, a complete stroke as
hefore de s:’rmea fheqe breaks in the circuit
will be clesed. By the use of this system, it
is evident that unless all the track » ,ayq
and tzafﬁv relays have been pvo;m’ly oper-
tea, in response to a shifting of the butely
B from wire 14 to wire 13 or vice versa, the
movement of the controlling switch  can-
not be completed, ‘and thﬂief& e-the signal
governing traffic into the sec tion cannot be
cleared. The wdmrtage of this system over
‘rham disclosed in Tigs. 1 and 2 les in the
fact that in the orooedmc systems it was
01;1 j essential thaé the qrmatum contacts of
ail trzck relays and of thestrafiic relay far-
thest from the cont*'oﬂmr» switch should be
closed to permit of a complme reversal of
the ﬁonhoihn erch and 2 canquuent
clearing of the gl"‘nwl‘% governing traflic in
the opoosn te direeticn’ while in thﬂ system
of ig. 8 it is also es&emwl that all m‘onals

10111”1 move fo the danger position, all
traffic ve elays which are by the movement, of
Lh cmltrohmﬂ lever disconnected from bat-

tery B should open their armature contacts,
and all trafiic :’eiays which are connected
with battery B by the movemen £ of the: con-
trolling switch shotld close tii

their armature
contacts, before the signal govemm<“ trafiic
intoe the section can be cleared. For exam-
ple, referring to Fig. 2, assuming Eh‘lt the
direction controlling lever should be re-
versed and that sm&m‘i N shouid fzil to mave
to danger pesmou, signal I’
cleared and the seciion “would be open to
traffic from both directions. With the addi-
tional devices of Fig. 3, however, the failure
of signal N to move to denger would hold
onen the clf’cm‘f’ for trafiic vaiay 12 at Svﬂtch
O, resulting in track relays A and ¢ being
hoth connected with biﬂc 3. and conse-

quently holding open their armature con-
tacts whereby the indication cireuif would be

open and signal B’ could not be cleared. A

could be-

8¢
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failure of traffic relay 11 to open its contacts
would result in'the same conditions as above |
described, the circuit for traffic relay 19 be-
ing then held open at the back contact of the
armature of relay 11. Again,if traffic relay
12 should fail to close its armature contacts
when connected with battery ‘B, the same

- conditions would obviously exist.” The fail-

10

15

20

ure of & track relay to close its contacts af-
ter a reversal of the controlling switch,
would of course; shold open the indication
circuit directly. A similar explanation holds

‘true regarding the failure of any signal,

track relay, or traffic relay in Figs.'1 or 2.

- From the foregoing it will be seen that
there are opposing signals at the junction
of adjacent blocks; and that the operation of
these signals is controlled by two sets of
traffic relays, one set being connected to one
wire -and the other set to anether wire, and._

- that by means of a direction controller

. .25

either of said sets of relays may be connected
to a-common battery and a common return
wire, and thus determine which of the op-
‘posing signals: shall be operated. Also that
the track relays are common to both sets

" of opposing signals, and that the traffic re-

30

35
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-working order. :

- claim is: .
. L. In a signaling system for single track

lays determine which of the two block sec- |

tions on either side of opposing signals shall
receive current from a certain battery. Thus
in Fig. 1 the track rails of block 1 receive
current from battery 7, while in Fig. 2 the
track rails of block 2 receive the current
from battery 7, and in each cage the current
is supplied to the track welay in the rear
(that is against trafic) and this allows the
use of the well-known polarized system of

track circuits for the control of distant sig- |-

nals as previously referred to. This paz-

" ticular system of . distant signal. control,

however, forms no part of my present inven-
tion. It will also be seen that one set of sig-

‘nals cannot-be moved to indicate safety un-

less'all of the opposing set of signals have
moved to indicate danger and that there can
be no change made in the direction of traffic
unless the entire section is clear of cars, and
all the relays and circuits are in proper

- The . wiring for each pair of opposing
signals:is the same in all cases except at the
ends of: the section (signals H—H’ and-
N—N"¥. The difference in these is the

. eliminatien of parts which would be nec-
- essary if'there were distant_signals in the

rear of signals H’ and N, and if the. con-
trol of the lock D were desired beyond sig-
nals H and N”.. I have shown the. locking
circuits, as controlled only by cars within
the limits of track mentioned, but this con-
trol may be extended in either direction if

c.esired.

Having described my inentidh,;ywh’at' T
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railways, a section of track divided into a
plurality of blocks, a pair of opposing sig-
nals at each junction of adjacent blocks,
two sets of traffic relays, one for control-
ling the operation of one set of signals and
the other for controlling the operation of
the opposing set of signals, a source of cur-

with the source of current.
2. In a signaling system .for single track
railways, a section of track divided into a

of adjacent blocks, a track relay for each
pair of opposing signals and -controlling
said signals, two sets of traffic relays, one
for controlling the operation of one set. of

operation of the opposing set of signals,
and each set of traflic relays controlling the
circuits of the track relays, a source of cur-
rent for emergizing both sets of traffic re-
lays-and means for connecting either set
with the source ofi:¢urrent. S e
3. In a signaling system for single track
railways, a section .of track divided into a
plurality of blocks, a pluralify of pairs of
opposing signals, one pair at each junction
of adjacent blocks, a track relay for each
pair of signals, two track circuits for each
block, a track battery for each track relay,

spectively the two sets of track circuits, a
source of current supply for both sets of

either set with the source of current. -
4. In a signaling system for single track
railways,-a section of track divided into a

of radjacent blocks, a signaling circuit for

signals and the other set for eontrolling the
circuits of the opposing set of signals, a
-source of current supply-for both sets of

 either set of traflic relays with said source.
5. In a signaling system for single,track
railways, a section of track divided into a

_signal, a track relay for each pair of signals,
-an armature in each signal circuitr operated
“battery for each track relay, two track cir-
cuits for each block, and two: traffic relays

for -each block, each of which traffic relays

connects the rails of its -block with either s

‘track battery or a track relay.. . -
6. In a signaling system for single track

railways, a plurality of pairs of onnosing
signalstarrangéd at intervals along a track

rent for energizing both sets of traffic re-
lays, and means for connecting either set
75

- plurality of blocks, a plurality of pairs of
oppesing signals, one pair at each Junction -

traflic relays, and means for connecting.

-plurality of blocks, a plurality of pairs of.
opposing signals one pair-at each junction of
‘adjacent blocks, a si%uali'ng eircuit for each

70

plurality of blocks, a plurality of pairs of °
opposing signals, one pair at each junction .
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‘signals and the other for controlling the .

85

90

95

two sets of traffic relays. for controlling re- -
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traffic relays and means for connecting
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each signal, two sets of traffic relays, one -
set for controlling the circuits.of one set of-
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. by the- corresponding track relay, a track
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section, a circuit for eanch signal, two sets of
traffic'velays for contpolling the circuits of
the respective sets of opposing signals, two
feed wires to-which the sets of traffic relays
are respectively conmected, u return wire
commeon-to both sets of relays, a source of
curvent supply, and means for connecting
either of said feed wives with the source of
current. . Lo

7. In a signaling system for single track
railways, a’ plurality of pairs of opposing
signals arvanged at intervals along a track
section, a cireuit for each signal, {wo sets of
traflic relays for controlling the circuits of
the respective sets of opposing signals, two
feed wires to which-the sets of traffic relays
are respectively connected, a source of. cur-
rent supply, a return wire common to all of
said relays, a switch for connecting either of
said feed wires with the source of current
supply, and means for Jocking said switch
against movement under predetermined con-
ditions. !

8. In a signaling system for single track
cailways, a plurality of pairs of opposing
signals arranged af intervals along a track
section, a circuit for each signal, two sets of
traffic relays {for controlling the cirenits jof
the respective sets of opposing signals, tive
feed wires to which the sets of trafiic relays
are respectively connected, a return wive
common o all of said rvelays, a source of cur-
rent supply, a switch for connecting either
of said feed wires with the source of cur-
rent, an electrically controlled locking de-
vice for said switch, arid a circuit for said

{

locking device including the feéd wire not |

connected to the said source of current.

9. In a signaling system for single track
raitways, a plurality of pairs of opposing
signals

the respective sets of opposing signals, a
source’ of current supply, two circuits in
which the respective sets of traffic velays are
included, a polarized relay in each of said
traffic relay cireuits, & pole-changer in said
cireuits, a switch for connecting _either of

" seid cirenits with the source of current, and
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means for first operating said switch and
subsequently the pole-changer. b

10. In a signaling system for single track
railways, a plurality of pairs of opposing
signals arranged at intervals along & track
section, & circuit for each signal, two sets, of
traffic relays for controlling the circuits of
the Tespective sets of opposing signals, two

“the

a cireuit for each signal, two sets of-
traffic relays for controlling the cireuits of
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feed wires to which the sets of traffic relayse
are respectively connected, a source of cur-
rent supply, a switch for connecting either
of said feed wires with the source of current
supply, and means for locking said switch
against movement under predetermined con-
ditions; a return wire common to all of said

relays, and a switch in the cirenit of each of

said relays, operated by the movement of
signals confrolled by’ the other set of
relays. '

11. In a signaling system for single track
railways, a section of track divided into a
plurality of blocks, a pair of opposing sig-
nals at each junction of adjacent blocks, a
track relay for each pair of opposing sig-
nals, a track battery for each pair of op-
posing signals, and.two traffic relays for
each block, each of which is adapted fo con-
nect the rails of the block with a track bat-
tery while the other connects the rails of the
block with a track relay. - '

" 12. In a signaling system for single track

railways, a section of track divided into a

plurahity of blocks, a pair of opposing sig-
nals at each junction of adjacent blocks, a
track relay for cach pair of signals, a plu-
rality of track batteries for the section of
track, and two traffic relays for each block,
each of which is adapted to ¢onnect the rails
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of the block with a track battery while the -

other connects the rails of the block with
a track relay. S :
13. In a railway signaling system, a block

‘section of a railway track, two track bat--

teries and two track relays for said block,
and two trafficsrelays for said block, each
of which is adapted to connect the rails of

90

the block with one of the track batteries

while the other connects the rails of fhe
block with one of the.track relays.

14, Ina railway signaling system, a block-
section of a railway. track, a track battery
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aad atrack relay at each end of said block,

and a traffic relay at each end of said block

each of whichis'adapted to connect the rails

with a track.-battery at one end of.the block
while the other connects the rails with a
track relay at the other end of the block.
In testimony whereof I have signed my
name to this specification in_the presence of

two subscribing witnesses, «

RALPH P.-TUTTLE. .

Witnesses:
- M. S, Karmnaxo,
“ A, L. Vepomss:
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