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~ tion, and to the letters of reference marked.
thereen

" This invention relates to eutomatle ra,llroadj

‘signaling systems, and is more especially,

thouo'h not exclusively, applicable to that type

- of swnalmﬂ* systems wherein the track-rails |
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SPEGIFIGATION formmg part of Lettere Patent No. 791, 574 de,ted June 6, 1905.
S | Appheetwn filed March 13, 19085. Serial No, 249, 850, | |

To all whom it may concermn.
Be it known that we, FRANK P.J. PATENALL

and GEorGE H. DRYDLN citizens of the United
~ States, residing in the city of Baltimore, Mary- |
land, have in vented certaln new and useful
'Improvements in Automatic Railroad Signal-

ing; and we do hereby declare the fellowmﬁ' to
be a full, clear, and exact description of the
same, reterenee being had to the accompany-
ing drawings, fo'rmino' a part of this specifica-

are used as conductors, said rails being “di-

vided into sections insulated from each etb er,
“as is now well understood in this art.

In automatic signaling systems as at pres-

-ent installed a failure or breakage in the sys-
tem or mechanism controlled thereby will re-
sult in a blocking of the trains at one or more

of the block- stetlons by reason of the fact that
the - mechanism cannot be automatically

cleared, and it is an object of ‘the present in-

vention to so arrange the circuits and mech-
anism that in case of failure or derangement
of any of the parts or circuits in connection
with the home signaling mechanism or cir-
cuit the distant side of the mechanism and cir-
cuits will give a caution indication whenever

- two blocks in advance of an approaching train

35

4.0

‘are unoccupied, thus-obviating the necessity

of stoppage of .trains and at the same time
making the passage of trains absolutely safe
even theucrh the home side of said signaling
mechanism has failed to perform its functlon
and give a clear indication. |

A further object of the invention is to pro-
vide a signaling system wherein the signaling
meehamem md its direct - operating circuits

~ are entirely separate from the line circuits or

45

conductors, whereby the destructive influ-
ences of lightning discharges or influx of
heavy currents from outsufle sources is to a
large extent overcome. -
The invention consists in certain novel de-

tails of construction ard in the novel arrange- .

‘danger” principle.

" mentsof the circuits and wiring to be herein-

dfter described, and pomted out 'de‘thlllaI'lV

‘in the eppended claims.

Referring to the accompanying drawmws

Figures1 a,nd 2are diagrammatic 11]ustra,mons'

55
1mprovemente sald systems being based on:

of automatic systems embodvmﬁ* the present

the ““normal clear” principle; bub it will be

'understeed that with mmor changes in wir-
ing alone the invention is equally applicable

to automatic systems based on the “‘normal

Wlth a double-track road.

The invention will be best understood from

Fig. 3 is a diagrammatic
1llustration of a system based on the normal
danger principle and is shown in conneetlon'
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1ts embodiment in a simple normal clear sys-

tem, as illustrated in Fig. 1. This ficure
1llustrates a system with three complete sec-

caution indications. In all of the drawings

visual signals of the three—posmon type are

empleyed

Referring specifically to Fig. 1, A’, Az and
A® are automatic three- -position swnel B
B* B’ are track-relays.
for the partial government of the distant side
of signals.
nets.
normally energize the track-relays and hold

batteries being adapted to be short-circuited

by a train entering the block, so as to deéner-

gize the track-relays and release their arma-
tures. F" F* F° are batteries for the opera-

tion of the distant relays and, when desired,
for the operation of mdmetepreleys switch-
&' G° G® are circuit-control-
lers on the distdnt side of the signaling mech-"

indicators, &c.

anism, while G* G* G° are cirenit-controllers

on the home side of the signaling mechianism,

D' D? D® are distant clutch-mag-
E' E? E? are track-batteries adapted to

‘tions of track wiring and circuits embodying
the present improvements, the signal clutch
-a,nd relay wiring alone being shown whereas
in Fig. 2 a system adapted for motor- operated |
Signale 1s shown, although, as before stated,
the 1nvention is applicable in any system or
1s adapted for use in connection with any other
type of signaling mechanism giving clear and
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C' C* (& are relays

both armatures of each in position to close .
‘the circuits controlled thereby, said track- -
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H’ H* H® are home clutch-magnets.
indicator-relay. J’ to J® are track-insulating
joints for separating the tracks into block-
sections. K" K* K’ are batteries for the op-
eration of the signal-clutches. 1. is a com-
mon return-wire. L° L°1} are wires connect-
ing the distant stations for operating the re-
lays C" C°C’and may conveniently be termed
the °* distant wires,” as they control the dis-
tant side of the signaling mechanism. 1.7 is
an Indicator-circuit wire, and M’ M? M? indi-
cate the track-sections, which may be of va-
rious lengths to correspond to the length of
the block-sections. As shown in the draw-
Ings, the signals A’ A* are bothin the vertical
or clear position, indicating that block-sec-
tions M" M*are clear or unoccupied by a train
or other obstruction. The circuits are all in-
tact and operative, and it will also be under-
stood that the block-section in advance of the
section M’ is also clear and unoccupied. Sig-
nal A®is shown in its caution position, not

due to the fact that a block-section in advance

of 1ts station is occupied, but due to the fact
that the circuit or inechanism, or both, govern-
1ing the home side of the signaling mechanism
has failed. This signal A® it will be further
noted, has been changed from the stop or dan-
ger position toitscaution position by the mech-
anism on the distant side of its operating
mechanism and circuits, whereas with the sys-
temsat presentin use thissignal would have re-
mained at " danger” or in its stop position,
thereby blocking all trains and holding them
until repairs could have been made to that part
of the home side of the mechanism which had
failed. Tomake this clear, it will be noted that
track-sections M’ M* M?®are all unoccupied by
trains, and consequently track-relays B’ B* B?
and distant relays ¢’ C*C?areall closed; but the
circult governing the clutch-magnet H? has
failed, this failure being shown by a break at
the point indicated at O and which break might
result from any of a number of causes—such
as lightning, neglect in maintenance, corro-
sion of wires, &c.—and would heretofore re-
sult in the signaling mechanism being main-

‘tained in the stop or danger position: but in

the present system the distant side of the 10
naling mechanism through its circuit-control-
lers and relays is enabled to perform the funec-
tion of energizing the signaling mechanism
for its perfect operation to the caution posi-
tion even though the home side either in its
circuits or mechanism, or both, have failed to
operate. In performing the functions stated
the track-batteries E' E* E®, through their re-
spective track-sections M’ M* M? energize re-
lays B' B* B’, which relays alone govern the

“home side of the signaling mechanism H’ H?

H’, respectively. Batteries F' F* F° operate
the distant relays C' C* C* through the respec-
tive relay-points of relays B’ B* B® and circuit-
controllers G’ to G°. The home clutch-mag-

nets H', H*, and H® are governed locally

ITi1san
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through the relay-points of track-relays B’ B?
B°, and the distant clutch-magnets D' D* D?
arc also governed locally, first, through the
relay-points of track-relays B’ B* B®, and, sec-
ondly, through the relay-points of distant re-
lays C' C* C°.  From the foregoing it will he
seen that the home clutch-magnet H* having
failed by the opening of its circuit at O still
the relay I3°is energized and the circuits con-
trolled thereby closed because track-section
M® is unoccupied, and it receives its current
from the track-battery E’ through the track-
rails.  Distant relay C’ is also energized, be-
cause track-sections M* M’ are unoccupied, and
relays B® I3’ are as a consequence closed.
Therefore with signal A® in either its elear or
caution position the cireuit governing the dis-
tant relays 1s complete at G* or G. Under
these conditions—namely, track-relay points
B* closed and distant relay - points C¥ also
closed—the local circuit governing the distant
clutch-magnet D’ is complete through the
points of said relays B®and C?, causing the
signal to display a caution indication in spite
of the fact that its home mechanism has failed
or become deranged, as before pointed out.
It will be further noted that signal A®, with
its home side inoperative or having failed,
could not display a caution indication through
the operation of the distant side of its mech-
anism unless block-sections M* and M? are
clear or unoccupied by train, and signal A®
indicateseither ' caution ” or *‘ clear,” because
the track-relays of both of these sections must
be energized and the signal A* either in cau-
tion or clear position betore the distant relay
C” can be energized, and without the relay C?
being energized the local cirenit controlling
the caution position of the sienal A® cannot be
completed for setting the signal.

In Fig. 2 of the accompanying drawings a
system 1s 1illustrated embodying a motor-op-
erated signal mechanism, the system of this
figure being that known to those skilled in
the art asa ** wireless” system—that is to say,
a system which does not employ overhead
wires for the government of the distant side
of the signal, but the conductors between the
stations are formed by the traclk-rails exclu-
sively. In Fig. 2, A" A™ A" are automatic
three-position signals. B"™ B B* are traclk-
relays; but in this instance they are polarized
relays, each having one neutral armature /.
which remains closed when battery is flowing
through the coils in either direction, and one
polarized armature ', whichis governed by the
direction in which the battery flows through
therelay. Thispolarized relay isa well-known
construction and 1s illustrated, for examnple.
in the patent to Taylor, No. 762,009, dated
June 7, 1904. C" C* C¥ C* are pole-chang-
ing relays, the first of which, C", is shown
governed direct from track-section M’ and
battery I£", and the last three-—namely, C*

013 Cli

are governed by the home or distant
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- ways 1n circult whenever the governing re-
lay-pointsareclosed.” Thelow-resistance coils
are in series with the signal-motors N" N* N*,
and consequently in moving the signal to the
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sides of the signal mechanism through circuit-
controllers G to G*. ‘ _
tant clultch-magnets, each of which is wound

‘with a low resistance, as 1s customary in this-
type of device, the low resistance being in

circuit only while the signal is at **danger”

or is clearing, the high resistance remaining |

in circult while the signal is at ““clear,” the

Jow resistance at this time having been cut

out by the movement of the signal mechan-

ism to its caution or clear position by switch-

points ¢’ to ¢°. The high-resistance coil is al-

clear or caution position bv_ either the home

or distant side of the mechanism the low-re-

sistance circuit is opened at G G*, &c., leay-
ing the signal locked in its clear or cautlon

positions through the high-resistance side of

the clutch, as will be more readily understood
by reference to the patent to Schreuder, No.

638,478, dated December 5, 1899. EY is a

track - battery for the government of pole-
changing relays C", while E* to E”, inclusive,

are track-batteries, the poles of which are
controlled by relays C"to C* to properly op-
erate the polarized traek-relays BY, B”, and
B* through the track-sectious M* £ M5 in-
F“ EF*-and F* are betterlee for
the operation of the pole- changing . relays.
) (_/12 to Cl{-’c

“cuit- controllere operated bV the changing of

while G,

(", and Gw are cir-

the distant side of the signal meehamsm

- GY, GY and G* are circuit-controllers oper-
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position, indicating that sections M’ M* M?
are clear and unoecupled by train, while all
~of the circuit connections are intact and op-
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inclusive.

ated by the changing of the home side of the
HY, H® and H® are
home elutoh magnets, Whleh in construction

signaling mechenlsm

correspond to the clutch - magnets DY, D®,

and D% in that they have h10’h and low resist-
ance coils, the low resistance being in circuit

and in series with the motor only while the
. 1 e 6 . ‘ _- ‘
signal is at * danger?” or is clearing, the high

resistanee remalining in circuit while the sig-
nal isat *‘ caution,” and the proper connections

being estabhshed through the circuit-control-
lers G2, G*, and G°, before referred to.

before-mentioned patent to Schreuder.
J* are track-insulating joints.

nal clutches and motors N’, N?, and N2, Whlle
the track-sections are 1nd10ated by M’ to M®,
In this Fig. 2 it will be noted than
sionals A™ A* are both in the vertical or clear

erative. Signal A® is shown in its caution
position, due not to the fact that any of the
sections are occupled by a train, but to the
fact that the circuit or oper atlno* mechanism,

or both, governing the home side of this sig-

nal heve telled and that the siognal has been

D" D" D"are the dis- |

The.
latter may, if de31red be constructed as in the
J to
I{n T?"12, an d |

K* are batteries for the operation of the sig-

3

fohanged fror the stop or danger position to
the caution position by the mechanism on the

distant side of the signal-operating devices, |

and consequently with this system trains will

not be unnecessarily stopped until repairs can

be made, but may proceed under caution or-
ders, end no blockage of the track will result.
The operation will be clear from the follow-
ing: Bearing in mind the fact that the track-

sections are unoccupled by trains, it will be
seen that track-relays C* B" B B” are closed.
on all sides—that is to say, both the neutral

and polarized armatures are closed. The cir-
cuit governing the home clutch-magnet H” of
the signal A", however, is inoperative or its

circuit 1s broken, as indicated at O, which

might result from causes before set forth in

‘connection with Fig. 1; but at the same time
the distant side of the signal mechanism of

signal A", through its circuit-controllers, re-

lay-points, and rmotor, is enabled to operate

the signal to its caution position, as the loeal

circuit controlling the motor and the clutch

D" is established through both the neutral and
polarized armatures of the track-relay B", and
the operation of this portion of the mechan-

is supposed to have failed, as before stated.
It will be noted, however, that signal A", or
any one of the swnels in whmh the home snjle

of the. rneehanlsm has failed, could notdisplay
acaution indication as stated,lmlese the block-
sections M° M* were unoccupied by trains and
“their circuits intact, and in addition the signal
A"”must indicate elther -
because the following conditionsexist: Track-
sections M’ and M? being unoccupied, pole-

“caution?” or eleer 7
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ism will continue independent of the opera-
tion of the homeside of said mechanism which

95
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changing relay C" is closed, track- relay BY,”

with 1ts neutral and polerlzed armatures and

switch - points, are all closed, and signal A"

105

1s consequently displaying a clear indication.
Therefore pole-changing relay C” and track-

relay B, with its neutral and polarized ar-

matures and switch-points, are all elosed, and
signal A™ is consequently displaying a clear

1nd10a,t1on Track-section M* being also un-
occupied, pole-changing relay C* and track-

relay BY, with its polarlzed armatures and
switch-points being closed, would normally
permit signal A* to dis play a clear indication

110

115

also; but beeause of the failure at the point~

O 'before referred to the home side of this

signal is inoperative and the distant side is
bre ought into operation to give a caution in-.
Thus trains will not be blocked, but
may proceed, and repairs can be perfected-
without Interrupting traffic only in so far as
such interruption is due to caution orders in-

dlcanon

Stead of a clear track through a given block

in which the derangement may heve occurred.
In both Figs. 1 and 2 it will be noted that

120

125

the home a,nd distant mdes of the signal-oper-

| ating mechanism are in multiple with each .
- ophel,_but__ the distant side D", &e.,

IS con-.

130
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‘not exist, then the home side of the signal
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trolled through two switch - points depend-
ent for their operation one upon the traclk-
relay of the block for that station and the
other upon the signaling mechanism of the
next adjacent station, while the home side of
sald operating mechanism is controlled by one
switch-point operated only by the track-re-
lay of the track-section for that station alone.
In Fig. 2 the pole-changing relay C¥ operates
to govern the polarized relay B in such man-
ner that when deénergized, as would be the
case 1f signal A™ wereat ‘‘danger,” the arma-
ture of the polarized relay B*, which controls
the home-clutch H*, alone would be operated,
and the signal A" under such circumstances
could not be cleared nor moved to caution
position because of the failure of this side of
the mechanism at O. If the failure at O did

mechanism could move the signal to ¢ cau-
tion,” and, in fact, this would be the normal
working of the system if there were no fail-
ure and a train were in the second section
ahead, so as to set signal A" at “‘danger.”
Fig. 3 illustrates an arrangement of the cir-
cuits and apparatus embodying the present
invention applicable to signaling systems on
the normal danger principle. Two tracks

have been shown in this figure simply to illus-

trate the connections between sionals located

opposite to each other and avoiding the du-

plication of a large number of the circuit con-
nections and batteries; but for the purpose of
understanding the invention a description of
the appliances and circunit arrangement used
in connection with one track only is all that
1s necessary, especially as those skilled in this
art will readily understand that the invention
1s applicable to one, two, or more tracks, if so
desired. Referring to Fig. 8, A* to A™, in-
clusive, are automatic three-position signals,
B* to B*, inclusive, are track-relays, O to (*
are relays for the partial government of the
cdistant side of signals, D% to D* are distant
clutch-magnets, E* to E* are track-batteries,
F* to F* are batteries for the operation of

“the distant relays and indicator-relays where

the latter are employed, together with switeh
» v " 0 ).

or tower Indications, H* to H* are home
clutch - magnets, I* to I* are indicator and
clearing relays, J’ to J* are track-insulating
. 21 724 g :

Joints, K™ to K* are batteries for the opera-
tion of the signal-clutches. I* is a return-

- i) It -

wire or common return, L* to L” are distant

wires, L to L” are indicator-wires, M’ to M®

are the insulated track-sections forming track-
circuits or block-sections and may be of any
desired length, N* to N* are switch-indica-
tors, and S* to S® are switch instruments.
The signals A%, A* and A* are shown in the
horizontal (danger or block) position, this be-
Ing the normal position of the signals under
the iormal danger system, as under this SVS-
tem the signals remain at *“ danger” until the

train enters the first or second block in the |

rear. Inthemethod of wiring shown in Fig.
5 1t 1s intended that the signals operate when
the train passes into the first section in the
rear 1t at this time the first track-section in
advance of the signal is unoccupied and all
circuits and mechanism are intact and oper-
ative. If the second track-section in advance
of the signal is occupied by a train, a caution
indication will be given; but if two sections
in advance of the signal are unoccupied a
clear indication will be given. The opera-
tion will now be readily understood. Sec-
tions M’ M~ of the track being unoccupied by
a train and section M’ occupied by a train.
(indicated at T*,)signal A*should eive a elear
indication; but, as shown, thissignal indicates
“caution,” Dbecause its circuits or mechan-
1sm, or both, have failed, as heretofore point-
ed out and as indicated at O. Track-relays
B” to B* when their respective track-sections
M’ to M"are unoccupied remain closed, these
relays alone governing the home side of sjo-
nal mechanism. Distant relays C* to (™' and
indicator-relays I to I* are each coverned
from two sections by track-circuit, as shown,
and each are also governed by the track-re-
lays. The distant relays oovern the distant
clutches, said clutches being also governed hy
the track-relays. Thedistant and home clutel;
magnets, 1t will be noted, are located in paral-
lel with each other, the arrangement in this
respect corresponding to the arrangement
heretofore described in connection with Fijgs.
[ and 2; but in the arrangement of Fio. 3 an
additional control is introduced by the clear-
ing-relays I" to I* inclusive, in order to adapt
the system for operation on the normal dan-
ger principle. The indicator and clearing re-
lays I to I" are wired in series with the dis-
tant relays in the rear and perform two func-
tions—. ¢., first, that of governing the indi-
cators m advance of the signal, and, secondly,
that of operating as a clearing-relay for the
signal in advance of the approaching train.
The train T has short-circuited the battery
E* and the three switch-points on relay B
are open. ‘I'his relay governs, first, its home
clutch H*; secondly, its indicator and clear-
g relay I* with the distant relay C* in the
rear, and, thirdly, its own distant relay C*
and the indicator-relay 1 in advance. The
opening of indicator-relay 1* completes the
circult for the clutch-magnets D* and H* of
signal A* and would cause the same nor-
mally to display a clear indication whenever
the two track-sections in advance are unocey-
pled. As shown, the track-sections M’ and
M* are unoccupied, but the signal-clutelh 1*
or 1ts mechanism have failed, as before
pointed out, and in accordance with the meth-
ods of wiring commonly used would not ad-
mit of a caution-signal being displayed: but
under the present arrangement a caution in-
dication is displayed by signal A*.  This re-
sult, it will be noted, 1s attained by the wir-
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ranged that when a failure occurs in the home
circuit, mechanism or both the distant side of
the cu'cult and mechanism are made service-
able because all track and distant relays are

- closed, as is. also the distant side of clutch

10

throucrh the track-relay and distant relay, and
therefore said distant cluteh porforms the
function of giving a caution indication, which
function should have been normally pertormed

- by the home mechanism and circuits had they

not failed. The practical result of the ar-

rangement is that unnecessary stoppages of

tralns are avoided: but at the same time the

20

safety of the trains is insured, the only delay
being that incident to the runmﬁcr of the train

'throuﬂ'h a single block under caution ordors

mstoad of Wlth a clear track.
"With this system it will be noted that thoro
1S no direct circuit oonneotlons between the

~ signal-clutches and the line wires or tracks,

. which in practice have been annoying and due_

_ althom'h the distant and indicator relays are

Goxferned or operated together with the
sw1toh indicators through tho line-wire con-

nections. This arrangement avoids failures,

to lightning or the influx of heavy ourrents.,

“such as would injure delicate and expensive

3
- easily protected against such discharges and

35

mechanism of theclutches. The relays them-
selves or switch - indicators may be more

in case of broakage may be more oheaply and
readily replaced. - |

' Switch instruments S* and S® are dlawram-
matically illustrated as located at a fa,olncr-

- switch and work in oonjunotlon therewith, so

40
45
50

55

by the ShOI‘t-CH'GUltII]U‘ of battery E*.

that when the switch is open a double shunt'

of the track-circuit takes plaoe through the

switch instruments, thereby insuring tha,t the

track - relay B, for instance, will - be opened
- Two
switch instruments are provided at facing-
switches in order to insure complete proteo—
tion. Switch instruments S* S* 8% are also

shown to form a double shunt, but are adapt--
- ed to be operated by asingle operatmﬁ' mech-
‘anism connected with the switch - operating
‘mechanism, as will be readily understood.

S\VltCl]-lI]dlC&tOI‘S Nm to N* are shown in po-
sition indicating ‘‘danger,” indicator N* be-

- ing governed by ln_dloa,tor relay 1”, which in

turn is governed by relays B* and B*. In-

dicators N and N* are governed by indica-

tor-relay 1%, which latter is in burn woverned
by traok—reldy B*”, and indicate ° dancrer &

- because the olroults are not mtaot QS hereto-—

- fore explained.

60 1

The left- hand or uppor track in the 11]1:15—-
tration of Fig. 3 is equipped similarly to the
track just desori_b’od save - that its equipment

- makes use of the same common return and

65

operating batteries X*, &c., and F*, &c., and
the same explanations: Wl]] applv
trated, two trains T% and T* are -occupying
track-sections M° and M’ and the circuits and

.~ ing governing the distant clutch being so ar- |

As 1llus-

may be.

o

mechanism are shown as intact. Under those |
nael
circumstances signal A indicates ‘' caution”

because track-section M’ is occupied and the

train in the preliminary section M’ can only
clear its signal A* to the caution indication,

even tholwh section M" is unoccupied. The
relay-points are shown in the positions they

would occupy. inactual service. Signals A*and
A* indicate ‘‘danger” and cannot be cleared
by an. approachm{r train so long as the track-
sections they govern are oooup:ted by trains
T and T, Slﬁ'nal A® indicates ‘‘clear” be-
cause two track-sections in advance of this
signal are unoccupied, and the circuit and
meohamsm including the clearing-relay gov-
erned from track- section M are open, thus
completing the circuit to both the home and
distant clutches.

Referring again to Fig. 1, it will be seen
that at station B® an mdloator -relay I is in-
cluded in the distant wire running back to the
preceding station, and this indicator-relay
controls a circuit LE" which 1s a branch from
the distant circuit and recelves 1ts energy
from the battery F°. It usually contains in-
dicators 7°, which may be appropriately lo-
cated to mdloa,to to the operators the fact that
the ecircuit is made or broken and that the
track conditions are safe or unsafe, as the case
An indicator-circuit is not shown in
the other two stations of Fig. 1, inasmuch as

it is desired. to -avoid as far as possﬂole any
confusion or complication in this illustration,
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and for a llke reason some of the circuit con-

tinuations in connection with the left- hand

track of Fig. 8 are not shown; but each ter-
| minal is marked to indicate to what pomt 1t

is intended that it shall extend.

Having thus described our invention, what
we olalm a8 New, and deswe to secure by Let-
_ters Patent, 15—

1. In a railway signal System the combina-

.tlon of signal mechanism adapted to indicate

LCO

05

danger, caution and clear of oontrollmcr mech-

anism for the clear and caution positions one
operated from the home and the other from

functions; substantially as described. .
9. Inanautomatie railway block system bhe

110

both the home and a distant station, whereby
upon failure of one the other will perform its

115

combination of the following instrumentali-

ties to wit: a series of block-stations, signals
“at each station adapted to indicate danger, cau-

tion and clear conditions, controlling meoha,n-
ism for the clear and caution indications, elec-

trlo circults including said controlling mech- -
| anism, one of said circults belng established

by the mechanism at the home station and the
other being established by the mechanism at
the home station in conjunction with the mech-
anism at a dlSt&I’lt statlon substa,ntlally 28 de-—
sceribed. -

3. Inan automa,tw rallway block-signal sys-
- tem the combination of the tollowmo instru-
| mentalities, to wit: a series of _blook-sta,tlons
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signals at each station adapted to indicate dan-

ger, caution and clear conditions, controlling
mechanisms operating in conjunction for giv-
Ing a clear indication, and either individually
to give a caution indication circuit connec-
tlons for operating one of said controlling
mechanisms dependent upon both the mechan-
1sm at the home and at a distant station and

circuit connections for operating the other of

sald controlling mechanisms dependent upon

the mechanism at the home station alone; sub-
stantially as described.

4. Inanautomatic railway block-signal sys-
tem, the combination of the following instru-
mentalities, to wit: a series of block-stations,

track-circuits for each a track-relay controlled

from each track-circuit, signals at each sta-
tion adapted to indicate danger, caution and
clear conditions, controlling mechanisms for
the caution and clear indications, circuit con-
nections for both said mechanisms controlled
by the track-relay, the circuit connections for
one ot said controlling mechanisms being also
controlled by the mechanism at a distant sta-
tion; substantially as deseribed.

5. Inanautomatic railway block-signal sys-
tem, the combination of the following instru-
mentalities, to wit: a series of block-stations,
track -circuits and signals indicating clear
when two blocks ahead are unoccupied and
caution when the second block ahead is occu-
pled and means whereby when two blocks
ahead are unoccupied the signal will indicate
caution 1in case of partial failure of the sig-
nal-operating mechanism; substantially as de-
seribed. |

6. Inanautomatic railway block-signal sys-
tem, the combination of the following instru-
mentalities, to wit: a series of block-stations,
signalsindicating danger, caution or clear con-
ditions, electrically-operated control mechan-
1sms for the safety and caution indications.
electrically-operated switches in the circuits
of said control mechanisms, adapted to be op-
erated one from the home block and the other
from a distant block and circuits for said con-
trol mechanisms one established through both
of said switches and the other established
through one only of said switches, whereby
upon the failure of one of said control mech-
anisms the other will givea caution indieation:
substantially as described.

7. Inan automatic railway block-signal sys-
tem, the combination of the following instru-
mentalities, to wit: a series of block-stations,
signals indicating danger, caution or clear con-
ditions, electrically-operated control mechan-
1sms, 1ndividually operating to give a caution
indication and collectively operating to give
a clear Indication, two electrically-operated
switches both included in the circuits of one
of said control mechanisms and one only in-
cluded in the circuit of the other of said con-

trol mechanisms, said last-mentioned switeh |

=
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being itself controlled from the home block 63

1

and the other switch being controlled from a
distant block, whereby upon the failure of the
control mechanism included in the switch-cir-
cuit of the home block, the other control mecli-
anism will give a caution-signal; substantially
as desecribed.

3. An automatic railway bloeck-signal sys-
tem embodying a home cireuit operated from
the block for each station, a distant cireuit
operated from a distant station, a switch con-
trolled by each of said circuits, a sional at
each station, two control mechanisms there-
for, one Included in a circuit passing through
both of said switches and the other ineluded
In a circuit passing through one only of said
switches; substantially as described.

9. An automatic railway block-signal sys-
tem each station embodying a home relay-
switch operated from the block for that sta-
tion, a distant relay-switch operated from the
next succeeding block-station, a three-posi-
tion signal at each station two electrically-
operated control mechanisms therefor, one of
said control mechanisms being governed by a
circuilt including both said switches and the
other control mechanism being governed by :
circuit including the home relay-switeh only:
substantially as deseribed.

10. An automatic railway block-signal sys-
tem each station embodying a home relay-
switch operated from the block for that sta-
tion, a distant relay-switch operated from the
next succeeding block-station, a three-posi-
tion signal at each station, two electrically-
operated control mechanisms therefor located
1n parallel branches of a common-battery cir-
cult, one of said branches including the two
switches in series and the other branch includ-
ing one only of the switches, whereby when
the last-mentioned control mechanism brealks
down the former will give a caution indica-
tion; substantially as described.

11. An automatic railway block-signal sys-
tem each station embodying a home relay-
switch operated from the block for that sta-
tion, a distant relay-switch, a circuit includ-
ing the latter relay and a switeh at the next
succeeding station closed when the signal at
the latter station is either clear or at caution,
a signal at each station indicating clear, cau-
tion or danger, two electrically-operated con-
trol mechanisms for each signal, one of said
control mechanisms being governed by a cir-
cult including both the home and distant re-
lay-switches and the other control mechanism
being governed by a circuit including the
home relay-switch only; substantially as de-
sceribed.

12. An automatic railway block-signal sys-
tem, each station embodying a home relay-
switch operated from the block for that sta-
tion, a distant relay-switch, having its relay
mcluded in a circuit also including a switeh at

75

SO

go

95

100

IOS

110

115

120

125



791,674

the nextsucceeding station adapted to beclosed
when the signal is clear or at caution, a clear-

- ing relay-switch having its relay included in a

circuit also including the home relay-switches

-of its own and the next preceding station. a

~ signal at each station indicating clear, cantion

10

20

or danger, two electrically-operated control
mechanisms for each signal, one of said con-

‘trol mechanisms being governed by a circuit

including the home, distant and clearing re-
lay-switches at that station and the other con-
tro] mechanism being governed by a circuit in-
cluding the home and clearing relay-switches:
substantially as described.

13. An automatic railway block-signal sys-
tem, each station embodying a home relay-
switch operated from the block for that sta-
tion, a distant relay-switch having its relay
included 1n a circuit also including a switch at
the next succeeding station adapted to be closed
when the signal is either clear or at caution, a
clearing relay-switch havingits relay included

~ 1n the distant relay-circuit of the next preced-

30

1ng station, a signal at each station indicating

clear, caution or danger, two electrically-op-
erated control mechanisms for each signal, one
of said control mechanisms being governed by
a.circult including the home, distant and clear-

ing relay-switches at that station and the other
control mechanism being governed by a cir-

cuit including the home and clearing relay-
switches; substantially as deseribed.

14. An automatic railway block-signal sys-

tem, each station embodying a home relay-

switch operated from the block for that sta-

tion, a distant relay-switch having its relay

included in a circuit also including a switch at

the nextsucceeding station adapted to be closed

when the signal is either clear or at caution, a
clearing relay-switch having its relay included

1n the distant relay-circuit of the next preced-
1ng station, a signal at each station indicating

clear, caution or danger, two electrically-op-

erated control mechanisms for each signal, one

of said control mechanisms being governed by

‘a circult including the home, distant and clear-

ing relay-switchesatthat station,the other con-

trol mechanism being governed by a circuit

including the home and clearing relay-
switches, an indicator and an indicator-circuit
therefor including a switch operated by the
clearing -relay to close the indicator -circuit
when the control-mechanism circuit is broken
by sald switch; substantially as described.

FRANK P. J. PATENALL.

GEORGE H. DRYDEN.

- Witnesses: -
RicHARD GWINN,
Gro. M. KiMBERLY.
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