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- UNITED STATES PATENT OFFIG

'RAILWAY TRAFFIC-CONTROLLING APPARATUS AND SYSTEM.

No. 827,411,

~ Specification of-_'r]Z.'etﬁlers _.Pa,te:nt.-: o o

To all whom it may concern:

Be it known that I, Hexry BEzER, a-sub-
lect of the King of Great Britain, residing at
Westfield, in the county of Union and State
of New Jersey, have invented certain new
and useful Improvements in Railway Traffic-
Controlling Apparatus and - Systems, of

which. the following is a specification, refer-

~ence being had therein to the accompanying:

drawings, forming a part thereof,

traflic-controlling apparatus
and may be embodied in tra ntrc
apparatus and -systems which control rail-

and systems,

way traffic upon a railway-line by the display:

of visual signals, as in the instance of railway

block-signaling apparatus and systems, such. |

as 1llustrated in the accompanying drawings,

~ representing two embodiments of my inven--
20 - D

tion. | | | . |
- With regard to certain particular embodi-

ments of my invention and: certain compo-
nent teatures thereof my invention relates to

normal blocking or normal danger railway

tratfic-controlling or railway signaling appa-
- ratus and systems which are maintained nor- |
mally in blocking or danger condition effect-

~ive to arrest the movement of trains or rail-
- way-vehicles—for instance, in the case of a

30
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visual-signal system by the display of one or-
more danger or blocking indications.

Also certain embodiments and certain fea-

tures of my invention relate particularly to

that class-of railway traffic-controlling appa-

ratus and systems which employ directional:
~ variations of controlling electric current in a
controlling-circuit to govern and determine

. the condition or indication of the apparatus.

40
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My invention also includes certain features

relating particularly to that class of railway-
tratlic-controlling apparatus and systems '
wherein variations in resistance or conduc-
~ tance of a controlling electric circuit are em-
- ployed. to actuate or govern actuation of the

tratlic-controlling apparatus.

4 : )

Broadly set forth, the objects of my inven-

 tion are reliability of operation to insure the

55

- safety of traflic upon the railway-line and
economy and simplicity of construction and
maintenance in the greatest degree compati--
~ble with such safety. For the attainment of
“these broad ends my invention is capable of
embodiment in various forms of construction
and arrangement of its component elements
and comprehends many particular features
~and many objects subservient to the forego-

c-controlling:

}

‘upon certain: other ap

scription of those two embodiments of my
invention which are illustrated in the accom-

- | Paﬁentled;luly-'_31_-,_:190_6;
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HENRY BEZER, OF WESTFIELD, NEW JERSEY. -

I j-ng;-broad- enﬁd.s; but capable of more-particu- .
lar designation, and all these features and ob-
Jects appearin the light of the particular de-
6o

panying drawings, although T will at this

point separately mention various but not all"-
of these particular objects and features. -

~ Inits application to home and distant rail-
o | way block-signaling' systems: or apparatus
My invention relates, broadly, to railway '

responsive. to and controlled by directional -

tion or condition, this being

‘variation of controlling-current in a signal-
controlling circuit it-is one object of my in-
vention to maintain the signaling apparatus

1n normal danger or normal blocking por-

much safer prac-

tice than the normal clear-or unblocking con--

“dition in which-such home and distant direc~
tionally-responsive signals have h eretofore

‘been maintained. To thisend my invention
~compreliendsthe combinationofarailwaysig- -

naling or signal-controlling circuit which will®

‘generally be controlled automatically by the
presence- ot raillway-vehicles upon the rail-
‘way-line, a suitable source of reversible sig-

nal-controlling current tor the signaling-cir- _
cuit, a railway signaling apparatus respon- o
sive to directional variation of signaling-cur-

rent and-controllable by the signaling-circuit .

to give both home and distant signal indica-

tions; and means—such, for-instance, as an--
“other signal-controlling: circuit—governable
by approach of a railway train or'vehicle for: .
maintaining the signaling  apparatus nor- .
‘mally in its danger condition to arrest traffic

g0

and for clearing the signals as the train or .

words, the combination of a signal-control-

ling circuit including a source of reversible
signaling-current and normal danger home =~
and: distant electrically - controllable direc- ) _
tionally -responsive railway signaling appa- =
‘ratus subject to control of the signaling-cie-
~ In its adaptation to railway traffic-con--
‘wherein certain apparatus.
1s controlled by conductance or resistance
‘variations in an electric trafh c-controlling-
‘circult my invention has. the further

trolling systems

of compensating or counteracting the

object:
effects

raillway-vehicle approaches themi—in' other -

100
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‘of such conductance or resistance variations
__ paratus of the system =~
‘also-subject to the influence of the traffie--

controlling circuit, but required to be non- 1o

responsive to such variations. To this end

‘my-nvention comprehends the: combination

50 B



10

trafl

20

25

T e

2

. . v
: L] ,

of a railway traffic-controlling electric cir-
cuit of variable conductance or resistance, a
rallway trafhic-controlling- apparatus con-

trollable by such traffic-controlling circuit

and rcsponswc to variations 1n its conduct-
ance or resistance, another railway tratiic-
controling - apparatus also controllable by
the traffic- controlling circuit and responsive
to traffic-controlling current therein, and
means for effecting the conductance or re-
sistance variations required to actuate the
first traffic-controlling apparatus and for

compensating the effects of such conduct-

ance or resistance variations upon the sec-
ond trafiic-controlling apparatus. - The illus-
trated embodiments of the foregomg fea-
turc of my invention consist in a railway
c-controlling system including a rallway
trafﬁc—contrcllmg apparatus, located at a
given traflic-controlling point'in proximity to

a railway-line, a traffic- ccntrcllmg electric |

clrcult N control of thé trafh

c-controlling

apparatus and in these partlcular mstances

including the traffic-rails of the railway-line,
and another or second tra Tic-controlling ap-
paratus located at another traffic-controlling
point in proximity to the railway-line and

~comprising - two  traffic-controlling electro-

50
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_tric traffic-controlling circuit is employed to

60

translative conductors—that is to say, con-
ductors adapted to respond to a traffic-con-
trolling current or current impulse from the
traffic-controlling circuit, so as to give rise to
another impulse of cncrgy, such as another
currentimpulse or amechanical movement for
controlling or actuating the traffic-control-
ling’ appar&tus—and means for including a
given one of the traffic-controlling electro-

translative conductors in the traffic-control-

ling circuit after the other traffic-controlling
conductor has been included therein, such
olven electrotranslative conductor last in-
troduced into circuit being adapted by such
introduction to vary the conductance or re-
sistance of the traffic-controlling circuit, so as
to actuate the first traffic-controlling appa—
ratus, and such given conductance-varying
electrotranslative conductor also being co-
operative with the other traffic- contrcllmo*
electrotranslative conductor to ccmpcns&te
or counteract the effects thereon of current
perturbation due to such conductance varia-
tion, so that the first traffic-controlling appa-

ratus may be controlled and actuated with-

out, affecting the second traffic-controlling
app&ra,tus

In its adaptation to that class of raﬂw&y |

tmf’ic—ccntrol]mg systems wherein an elec-

control trafﬁc—ccntrcllmﬂ* apparatus at two

traffic-controlling pomts In proximity.to the
railway-line and Whercm one or more electro-

translative conductors are introduced into

. the, traffic-controlling circuit at one.of the

_65

traffic-controlling points in order to vary the

conductance or res;tstance cf such clrcmt SO

827,411

as to actuate the traffic- controlling appara-
tus at the other point, a further cb]ect of my

invention 1s to utiize such an electrotrans-

Jative conductor not only as a means for
varymg the conductance or resistance of the
trafhic- controlhn-:r circuit, so as to actuate the
traffic - contrcllmn &])p&l atus at the other
traffic- controlhnfr point, but also to utilize
such an electrotranslative conductor for re-
sponsiveness to directional variation of tral-
fic-controlling current in the traflic-control-
hing circuit in Corder to control the traffic-con-
‘.:I'Oﬂlllﬂ‘ apparatus at the pomt where such
translative conductor is located. To this
end my invention comprehends the combina-~
tion of a railway traffic-controlling apparatus
located at a given traffic- contrclhnﬂ' point in

proximity t0 a rallway-line and connected
with a traflic-controlling electric circuit and

responsive to conductance or resistance va-.

riation therein, a second railway traflic-con-
trolling apparatus located at a second traflic-
controlling point in proximity to the railway-

line and including an electrotranslative con-

ductor responsive to directional variation of
traffic-controlling current and arranged in
controlling relation to such second apparatus
and means for connecting such electrotrans-
lative conductor in the traflic-controlling
circuit so as to vary its conductance or re-
sistance and actuate the first-mentioned
traffic-controlling apparatus.

In its application to railway traffic-con-
trolling systems wherein railway traflic-con-
trolling apparatus 1s controlled by conduct-
ance V&rlatlcn n a traflic-controlling electric
circuit it 1s a further object of my invention
to compensate the variation i influence of
an electrotranslative conductor or magnet
due to an operation of the traflic-contr cllmﬂ'
apparatus effected by response of such elec-
trotranslative conductor to a given con-

ductance variation i the trafhc- contrc]hnw

circuit. For instance, the illustrated em-
bodiments of my invention employ a traflic-
controlling electrotranslative magnet in con-
nection Wlth the traffic - controlhlw circult
and responsive to a conductance var Jation in
such circuit, so as to move 1ts armature, there-
by varying the air-gap between such magnet

‘and armature so as to vary the mfluence of

the magnet on the armature with a given
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strength of current, and hence require an in-
verse conductance variation greater than the

initial conductance varl lation in order to re-
turn the armature to 1ts mitial position, and
1t 1s therefore necessary to compensate the

variation in the influence of the electrotrans-
lative magnet due to movement of its arma-
ture in order that the same may be returned
In the illustrated em-
Dbodiments of my invention this variation in
the influence of the magnet, due to movement
| of its armature, is compensctcd by a compen-
. sative ,cond_uctancc variation in the trafiic-

to- initial position. -
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- controlling circuit which is inverse to the ac- |
‘tuative conductance variation. producing
~such: armature movement, so.that the com- |
- pensative inverse conductance variation, to-
‘gether with another conductance variation
- which is inverse and, if desired, equal to the.

ey -

~ first. actuative conductance variation, will

~aggregate an inverse conductance: variation.

 which exceeds the. first actuative conduct-

10

_Those objects and features of my invention.

~ which.havs not been. particularly. and: sepa-

- rately mentioned. in the foregoing preamble.
‘will clearly appear in the light of the follow-
~Ing more detailed description of my inven-.
- tion embodied in two railway traffic-control-

Is.

 ling systems, which I have illustrated in the

- accompanying drawings. =
20

~ Ing system diagrammed in Figure 1 comprises

- normal danger railway signaling apparatus.
~ located in proximity to the adjacent ends of"

successive railway-blocks, and:the diagram

indicates three such railway-blocks (marked
- B, B? and B?) in the order in‘which a railway-
~ train passes through them. The adjacent

- ends of the rails of successive railway-blocks

" are insulated from each other in a well-known

1=

~manner, as indicated. The normal‘ danger
signaling apparatus located in proximity to
the advance end of the block B and the Tear:
end of the next block in advance B? is-char-
acteristic of the apparatus similarly located
throughout the system and may be taken as.
an example. Kach such normal danger rail-.
‘way signaling. apparatus comprises normal
danger railway signaling means proper, such:
~as the normal danger home-signal semaph

H and distant-signal semaphore D at the ad-
vance end of the block-B. - o

signal semaphore, such as H; indicates the

condition: of the railway-block immediately
5. 1n advance thereof; and each distant-signal
- semaphore, such. as D, indicates the condi-
- tion of the railway-block second in advance.
-, thereof.  Normally—that is to say, when no

rallway train or vehicle is passing throiugh
‘any raillway-block affecting the signal-sema-
phores—the home-signal and distant-signal

- semaphores are in their danger positions—

- that is to say, their positions indicating the
non-clear conditions of their respective rail--
~way-blocks. The home-signal and: distant-

signal semaphores, such as H and D, are con-
trolled, respectively, by home and distant.
semaphore-actuating magnets, such as h and.

5

d, by means of any one.of various.forms of

~actuative mechanism well known to the sig-

naling art and not shown in the diagram,
-such actuative mechanism being coéperative
with the semaphore-actuating magnets and.

their -signal-semaphores, so as to-move the

‘home-signal: and . distant-sigrial - semaphores

common back iron or yoke, such as 53.

ore:

phore - actuating magnet is. preferably de-

o 3

H. and- D to their clear positions when their -
‘respective semaphore-actuating magnets are
energized and. such. mechanisms further co-
-operating to.cause the home-signal and dis- -
| tant-signal semaphores to be moved by coun-
‘terweights or other suitable means to their
‘danger positions when their respective sema-
phore-actuating. magnets are deénergized.
. Such.actuative mechanism or its home sema-
ance varlation in a degree sufficient to effect, |
retractive movement of the armature.

75

signed for slow-acting operation, according to.
well-known principles, so that a momentary

cessation of current in the home-semaphore-
actuating magnet will not cause its home-sig-

nal semaphore to assume danger position so
long as the duration of such cessation does -
‘not:exceed a certain period of retention dur-
1hg which the semaphore' will be retained
o | from-assuming its danger position. -
The normal danger railway block-signal- |

In the embodiment of my invention dia-

‘grammed in Fig. 1 each signaling apparatus
located in proximity to the adjacent advance:
and. rear ends of two successive railway-
‘blocks comprises a semipolarized rear track
relayor translating apparatus (generally des-
1gnated by X)) and a non-polarized advance
track relay or-translating apparatus (desig-

nated. generally by Y.): The semipolarized
rear track relay or translating device X com-

prises two outer: coils or home clearing coils
K 1n series with each other, and two inner

coils or home and distant clearing coils F in

series. with each other, all four coils being

mounted upon magnetic cores secured to a
The
cores and their coils are preferably placed all

in line, as indicated in the diagram,in order
to present the polar extremities of all four

cores-toward a common straight-bar arma-

ture which may be located beneath the polar
_ S | extremities and subjected to the attractive
~As 1s. well known in the art, each home-

30 |
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forces of all four of the coils jointly. This

and for the sake of clearness it has been omit-
‘ted: from the diagram. It is suitably con-
nected with contact-fingers m and o in such
manner that when the armature is atiracted |
toward the coils of the relay X it will move
‘these contact-fingers into positions of con-

tact: with their respective contact-stops =

1ve force away from its position of nearest

approach to the magnet, so as to maintain
1ts contact-fingers m and o normally in-non-

armature is. termed the ‘“main’ armature,

IID_.

115

and p.. The main armature is normally re-
tracted by gravity or other suitable retract-

120

contacting positions. . The polar ends of the
cores of the inner relay-coils F are provided

‘with-horizontal polar-extensions 49 , extend-

ing at right angles to the cores of the coils

and, as seen in Fig. 1, toward the observer.

A permanently-polarized magnetic core, such

as 48, secured to the middle of the back iron
53, extends downward in parallelism with the
~cores-or the relay-coils and constitutes the
| permanent magnet. of the semipolarized re- 130
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lay. Upon the. lower end of this perma-
- nently-magnetized core 48 a polarized arma-

ture ¢is pivotallymounted, so as to swing close

to the extremities of and in the plane of the
s horizontal polar projections 49, such plane
being normal to the plane of the relay—coﬂs
E and F and substantially normal to the
plane of movement or direction of movement
of the main armature of the relay. When
the horizontal polar projections 49 are mag-
netized with one certain direction of polarity
by energization of the cores of the home and
distant clearing coils I, due to passage of
current through such coils in one certain di-
rection, which may be termed the ‘‘distant
cle&rmg _direction, the polarized armature
7 18 caused by such maﬂ*netlzmg effect of the
home and distant clearing coils F to oscil-

10

J—
|

late about its pivotal center so as to bring its
opposing ends into contact with their respec-
tive contact-stops & and 2. Current in the
opposite direction through the home and
distant clearing coils If only tends to swing
the polarized armature 7 in the opposite di-
rection and out of position of contact with
1ts contact-stops. Such non-contacting po-
sition 1s the normal position of the polarized
or distant-signal clearing-armature 7 and 1s |
further assured by suitable retractive means

20

30
" which tend always to move the polarized ar-
mature into its. non-contacting position.
The home and. distant clearing advance.
track -relay or translating device Y com-
prises a home and distant clearing front
magnet including two home and distant
clearing front coils J and two home clearing
front coils K, and such advance tmck—relay
Y comprises ‘also a home-signal retractive
magnet or back magnet L and a distant-
signal retractive magnet or back magnet I.
The home clearing front coils K and the
home and distant clearing front coils J are
arranged all in line with one another and
with the two home and distant clearing front
coils J between the home clearing front coils
K, so that the latter occupy the extreme or
outer positions of the set of coils. The cores
of the home clearing front coils K are secured
in the extreme ends of a common back 1ron,
such as 47, which does not connect with. the

35
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coils-J, but is curved so as to pass around the

cores of such home and distant clearing front
coils. The cores of the home and distant

clearing front coils J have no i xed back iron,
but on the contrary present. polar extremi-
ties at both ends of their respective coils.:

A home clearing relay-armature, which is
not shown in the diagram, is interposedbe-:
tween the coils J K of the home and distant
clearing front magnet and the coils of the
home-signal retractive magnet or back mag-
net L. This home clearing relay—armature'

53

60

which are not shown in the diagram, but |

posing attraction of the (hst‘mt-—swna

rod,

65 is of such shape as to be presented to the polar {i

857411

ends ofi the cores of all four coils J K of the

home and distant clearing front magnet, so
as to be attracted by all of them jointly,
while being oppositely attracted by the home-
signal back magnet L. The home clearing
relay—&rmatm e 1s unbhiased—that 1s to say, it
1s provided with no retractive means or po-
sitioning means other than the -attractive
forces of the magnets between which 1t 1s 1m-

terposed—and it will therefore be moved in

the direction of preponderating magnetic at-
traction from the magnet on el ither side of the
armature and will remain in the position ef-
fected by such movement until 1t 1s oppo-
sitely moved by an opposing preponderance
of magnetic attraction from the magnet on
the opposing side of the ar mature, It is

smta,bly connected with 1ts contact-finger f

1in such manner that when the m*nmtum
moves toward 1ts front coils J K the contact-

finger f will be moved mnto position of con-

tact with its contact-stop ¢, while the oppo-

site movement of the armature will cause the

contact-finger f to move out of its position of

contact with such stop.

A distant clearing relay-armature (not

‘shown on the diagr am) 1s Interposed between
the home and distant clearimg front magnet

and the distant-signal retr active l]]aﬁ‘]l.{?t or
back magnet I 1n a ‘manner similar to that de-
scribed with respect to the home clearing re-
lay -armature, excepting that the distant

clearing 1ehy—-1rmature. 1s only subjected to
the ma@netm attraction of the home and dis-

tant oleauncr front coils J of the home and
distant clear: ing front magnet and to the op-
back
magnet I and i1s not influenced by “the mag-
netism of the home clearing front coils K.
The distant clearing 1‘(‘1&3?'—&1’11’1&1)1116 like the

home clearing 1e1av-mm%ure is unbiased
and moves in response to plepondemnco of

magnetic attraction irom either of the mag-
nets between which it is inter posed. It 1s
suitably connected with 1ts contatt-fingers @

and ¢, so that movement of the armature te-
ward the front coils J moves the contact-fin-

cer a out of position of contact with its con-
taot—stop b, while moving the contact-finger ¢
mnto })081L1011 of contact thh 1ts contact- bLO])

-¢, and vice versa.
cores of the home and distant clearing front |

Kach signaling apparatus comprises a hat-

- tery—swwchmw dewce—su(,h for instance, as
that indicated in the: qumm and 1.110111(1_11];_1;

‘two pivotally-mounted contact-levers, such

as ¢ and w, codperative with an aotu&tnw—
such as ¢, which is connected to the
home—swnal semaphore H, so as to move in

one dlrectlon with the 1*110*\?'6111@111) of the
'semaphore to clear position and in the other
I direction with the movement of the sema-

phore to danger position. The contact-lever

- 1s normally in position-of contact with its
contact- -spring v and out of position of con--

tact with its contact-spring 54, while the con-

7O
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tact-lever ¢is normally out of position of con- :
tact with its contact-spring s. The actuat-

- 1ng-rod #1is provided with actuating fingers or

5

T0

such movement, and the contact-lever
" merely shifted farther from its position of |

projections which engage the ends of the con-
tact-levers g and u, so that when the actuat-
ing-rod is moved by the movement of the

home-signal semaphore to clear position the

contact-lever w is-merely shifted farther to-
‘ward 1ts position of contact with the contact- -

spring v, while the spring yields to permit
q is

- contact with the contact-spring s, and when

| ?_.15
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the actuating-rod ¢ is moved in the opposite
direction by the movement of the home-sig-
nal semaphore to its danger position the con-

tact-lever u is momentarily moved out of po-
sition of contact with its contact-spring » and
“Into position- of contact with its contact-
spring 54, while the contact-lever ¢ is simul-

taneously and momentarily moved into con-
tact with 1ts contact-spring s. The parts are

so arranged and positioned that when the

home-signal semaphore has completely fin-

‘ished its movement to its danger position the.

actuating fingers or projections of the actu-

ating-rod ¢ will have passed beyond positions.
of engagement with the ends of the contact-

levers ¢ and u, thus permitting such levers to

return to their normal positions, such return |

being assured by any suitable retractive

means—ior instance, by effort of gravity un-
‘balanced with respect to the pivotal centers
of the contact-levers. Kach signaling appa-

ratus also comprises three additional con-

‘tact-levers, such as w, 2, and 6, the first of

which codperates with a contact-stop to close

the circuit of the home and distant clearing:
colls I' of the rear track-relay X, while the

two contact-levers 2 and 6, together with
their codperating contact-stops, constitute a

pole-changing device for reversing the con-
nection of the advance track-battery 9 to the-
advance end of its track-circuit. The three
contact-levers w, 2, and 6 are all actuated by

the movement of the home-signal semaphore

in such manner that when the semaphore:
goes to clear position the contact-levers are:

moved into contact with their respectively

codperating contact-stops x, 3, and 5, and
‘when the semaphore is moved to danger posi-
tion the contact-lever w.is moved to normal

position and out of contact with its stop z,

while the contact-levers 2 and 6 of the pole-

changer are also moved to their normal posi-
tions out of contact -with their respective

contact-stops 3 and 5 and in contact with
their respective contact-stops 4 and 7, there-

vance track-battery 9 with its track-circuit.

The home clearing front coils K of the ad-
vance track-relay Y and the home and dis-
~tant clearing front coil J thereof, as well as
the home-signal back coils I, and the distant--
signal back coils. I of such relay, are ener-

'F

‘mally close the short-circuiting path which
has already been traced around the resist- -
_ x5
‘another branch of the circuit of the advance

gized- by t‘Ee advance traCR—ba,ii‘terjf 9 t‘hrdug}i -

the following circuit: from one pole of the ad-

vance track-battery—for instance, the posi-
tive pole thereof—through a positive battery-
conductor 10 to a terminal of one of the home
~clearing front coils K, and also to a terminal
of one of the home and distant clearing front
coilsJ, thence from the battery-conductor 10
through both the front coils K in series with
each other to the conductor 11, and likewise:
from the battery-conductor 10 through both

75

the front coils J in series with each other to
the conductor 11, the coils J being in paral-

lel with the coils K, and from the conductor.
11 through the two coils of the home-signal
back magnet L in/ series with each other to

and through the opposite or negative battery

Eh)

conductor 15, leading back to the opposite or

negative pole of the battery, and also from

the conductor 11 normally around the re--
sistance R by way of the contact-stop b and
1ts cobperating contact-finger ¢ normally in

contact with the stop b, so as to form a short

circuit- around the resistance R to the con--
ductor 12 and from the conductor 12 through
the two coils-of the distant-signal back mag- -

90

net I in series with each other to the opposite
battery-conductor 15, leading back to the
opposite or negative pole of the battery, the

last-mentioned branch of the circuit leading
from- the conductor 11' to the battery-con-
ductor 15, _
back coils I, being in parallel with the

their magnetic attractions for their respec-

95

and including the distant-signal

nrst-- S
mentioned branch leading from the conduc-
tor 11 to the battery-conductor 15, and in-
cluding the home-signal back coils 1.. The:
back coils I and I normally preponderate in -

100

tive relay-armatures, so that the contact-

finger f of the home clearing relay-armature 1c
1s normally held out of contact with its con-

108  j-f”€'

tact-stop ¢, while the contact-finger ¢ of the
distant.clearing relay-armature 1s normally -
held out of contact with its contact-stop e,

and the contact-finger ¢ of such distant clear-
ing relay-armature is normally held in-con-

110 -

tact with 1ts'contact-stop b, so as to nor-

ance R. ‘It will be noted that there is still

track-battery 9, which shall be designated as- =~

the *“‘track” branch or ‘“track-circuit’” of
that battery and which leads from the re- -
sistance- R and the contact-finger @ through:
the conductor 12 and from the conductor 12

120 © -

normally through the contact-stop 7 and con-

_ _ | tact-lever 6 of the semaphore-actuated pole-
by restoring the normal connection of the ad- |

changer and thence through the conductor

| 13 to the advance end of the outer or right- o
“hand rail r of the railway-block B and from -
the right rail r to the left rail 7 of the block |
B through various branches not indicated in -~

the diagram of this particular track-circuit,
which will ]Jater be mentioned and which _-

but

| 130 ) | .. |
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will be made clear by tracing their respec-
tively-corresponding branches of the track-
circuit of the block B? but normally from
rail to rail only through the railway-ties and
through the ground, such branch through
the ties and ground being termed the *‘leak-
age’’ branch of the track-circuit, and from
the left rail [ through the conductor 14, con-
nected to the advance end thereof, and
thence through the contact-lever 2 of the
pole-changer and normally to and through

its contact-stop 4 and thence through the

negative battery-wire 15 back to the negative
pole of the advance track-battery 9. 1t will
be noted that the track branch of the circuit
of the advance track-battery 9, or what may
be briefly termed the ‘ track-circuit’ of the
block B, is in parallel with both the home-
signal back coils 1. and the distant-signal
back coils I of the advance track-relay Y,
but i1s in series with both the home clearing
front coils K and the home and distant

clearing front coils J of that relay, so that as
the resistance of the track branch or track-

circuit decreases it will have the effect of de-
creasing the current in the back coils liand 1
and increasing the current in the front coils
K and J, while increasing the current in the
track-circuit, and of course an increase in
the resistance of the track-circuit will have
opposite effects upon all of the coils. How-
ever, the normal resistance of the track
branch or track-circuit of the advance track-
battery 9, which normal resistance is the re-
sistance of 1its leakage branch from rail to
rall through the ground and ties is such as
will only permit passage of an amount of cur-

- rent 1nsufficient to cause the front coils K

40
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and J of the advance track-relay to prepon-
derate in attraction upon their relay-arma-
tures, so that both relay-armatures will be
normally held in positions of nearest ap-
proach toward their respective back coils
and by preponderance of attraction of such
back coils. It will also be noted that the
normal connection of the track-rails of the
rallwav-block with its advance track-bat-
tery through the semaphore-actuated pole-
changerissuch that the battery-current flows
from the positive pole of the battery to the
advance end of the right rail of the block and

" flows from the advance end of the left rail of

55
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the block back to the negative pole of the bat-
tery, this being termed the ‘“ home clearing”

direction of current in the track-rails for

reasons which will
after. . . _

The further connections and structural
features of the system diagrammed in Fig. 1
will now be developed in the course of a de-
scription of the sequence of actions constitut-
ing the operation of the system and following

plainly appear herein-

the movement or movements of one or more

rallway trains or vehicles along the railway-

65 line.
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- We may first assume that a raillway train
or vehicle i1s approaching along the railway-
line from a point in rear of the block B and
that it has entered the block in rear of the
block B. Such entrance of the train into the
block 1n rear of the block B effects an actua-
tion of the advance track-relay at the ad-
vance end of the block in rear of the block B,
which advance track-relay corresponds to
the advance track-relay Y and which actua-
tion of such advance track-relay causes all
the coils of the rear track-relay at the rear
end of the block B and corresponding to the
rear track-relay X at the rear end of the
block B* to be connected to the rails of the
block B at the rear end thereof, so as to form
a conductive path from rail to rail at the rear
end of the block, and thus toinecrease the con-
ductivity of 1ts track-circuit sufliciently to
weaken the relative strength or magnetic at-
traction of the home-signal back coils 1. of
the advance track-relay Y 1 a measure
which shall cause the combined attraction of

‘the home-clearing front coils K and the home

and distant clearing front coils J of that re-
lay to preponderate in their combined mag-
netic attraction upon the home clearmg ar-
mature of that relay. The manner in which
entrance of the train into the block 1 rear of
the block B effects the foregoing actuation of
the advance track-relay at the advance end
of the block thus entered, so as to throw into
connection with the track-circuit of the block
B the rear track-relay at the rear end thereof,
and thus to increase the conductivity of such
track-circuit, will all be described later 1in con-
nection with the entrance of the tram into
the block B and the effect thereof upon the
advance and rear track-relays Y and X.
Upon such increase in conductivity of the
track-circuit of the block B and upon the
consequent, preponderance of the magnetic
attraction of the front coils K and J of the
advance track-relay Y at the advance end of
the block B, the home clearing armature of
such advance track-relay 1s attracted to-
ward the front coils of the relay and 1s held
in 1ts position of nearest approach to such
front coils, so as to close and maintain con-
tact between 1ts contact-finger f and cotper-
ating contact-stop g. Such closure of con-
tact between the contact-finger f and its stop
g places the home clearing coils If of the rear
track-relay X 1n connection with the rear
end of the track-circuit of the block B?
through the following branch of such track-
circult from the right rail » leading normally
from the positive pole of the advance track-
battery 9* comprised in the apparatus at the
advance end of the block B? through the con-

ductor 16, connected to the rear end of such

right rail and leading to the contact-stop g,
thence through such contact-stop, its codp-
erating contact-finger f, conductor 17, both

| of the home clearing coils I& of the rear track-
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~Telay X, conductor 18, coiﬁta,c_tespﬁng;'ﬁ;, 1ts

w ._

- negative.
9b Allt
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enegizes the home
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cooperating semaphore - actuated contact-

lever 4 normally in contact with the spring,
~and from the contact-lever v by way of the
conductor 19 to the rear end of the left rail of
‘the block B?, which left rail leads back to the

ole of the advance track-battery
o ﬁe branches of the circuit of the ad- -
- vance track-battery 9* correspond, of course,
to the branches of the circuit of the advance
~ track-battery , _

- described. If the block B? is

- by a train or any railway-vehicle, current in.
the home clearing direction now flows from !
the advance track-battery 9° through its
track-circuit and through the home-clearing
~coils K of the rear track-rélay X by way of

- the branch which has just been. closed at, the |
- contacts f ¢g. Such home-clearing current
clearing coils. E suffi--

9, which have been. already

- clently to cause them to attract the main ar-
- mature of the rear track-relay X. There-
- upon the main armature moves to its posi-

30

- track-circuit 'to cause the front coils K? and
J* of the advance track-relay Y? at the ad-
- vance-end of the block B2 to preponderate in.
their magnetic attraction upon either of the
- relay-armatures of that advance track-re- |
- lay, so that the closing of the contacts f g of

tion of nearest approach.to.the magnets of the
‘relay and closes its contacts m n and 0 p.

~ Although the closure of the foregoing
- branch of the track-circuit of the block B? |
through the home clearing coils E of the rear

track-relay X adds: somewhat to the con-

ductivity of the track-circuit, it does not

sufliciently increase the conduectivity of: the

_the advance track-relay Y does not immedi-

~ ately produce any moyement or operation of’
any portion of the signaling apparatus lo-

40.

~ cated at the advance end of the block B2,
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~ Immediately upon closure of the contacts |
0 p the home-signal semaphore-actuating

magnet / is energized through the following
cireutt: from one pole—forinstance; the
 tivepole—ofthe semaphore-actuating battery -
8 through the positive battery-conductor 24,

-semaphore-actuating magnet %, conductor
25, contact-stop- p, contact-finger o, and
thence through. the negative-battery conduc--
‘tor 26 back to the opposite or negative pole
~of the battery 8.
~ gization of the home-signal-semaphore-actu-

Immediately upon ener-

ating magnet, & the home-signal semaphore

H commences its movement to clear position.
- Such movement of the home-signal sema-
~phore to its clear position brings the contact-

 lever winto contact with its coOperating con-
tact-stop « and also reverses the semaphore-

6;}

actuated pole-changer so as to bring the con-

~ tact-lever 2 thereof into contact with the con-

- tact-stop 3 in lieu of the contact-stop 4, while-
~ bringing the contact-lever 6- of the pole-

65 1n lieu of the contact-stop 7. This reversal

changer into contact with the contact-stop 5

not occupied

posi~

'of the semaphore-actuated pole-changer at
the advance end-of the block B brings the ad-
vance end: of the right rail into connection
‘with the negative pole of the advance track-
battery 9 in lieu of the positive pole thereof
and brings the advance end of the left rail
into connection with the positive pole of the
advance track-battery 9 in lieu of its nega-

tive pole, the circuit of the advance track-

battery 9 then leading through the track-cir-
cuit of the block B as follows: from the posi-
tive pole of such advance track-battery 9

- through its positive battery-conductor 10,
and thence through the homne clearing front
30

coils K of the advance track-relay Y and

through the home and distant clearing front
coils J of such relay in parallel with the coils
K, and from the front coils K J through con-

ductor 11, and thence around the resistance
R by way of contact-stop b and its codperat-
Ing.contact-

75

ngera to the conductor12,thence

through the conductor 12 and the contact-

stop 3 and 1ts codperating contact-finger 2 of
‘the semaphore-actuated pole-changer, thence
| through conductor 14 to the advance end of

90 .

the left rail I of the block B, thence rear- .

wardly along such left rail to and through.the
coils of the rear track-relay at the rear end of
the block B and corresponding to the rear
track-relay X at the rear end of the block B2,
and from such rear track-relay of the block B

to- the rear.end of the right Tail » of such

95

block, and thence forwardly along such right

rail to the advance end thereof and to and

through the conductor 13, and thence through

the contact-lever 6 and its codpeérating con-

tact-stop 5 of the semaphore-actuated pole-
- changer, and from such contact-stop 5
‘throughthe opposite or negative battery-con-
ductor 15 and: back to the opposite or nega-

tive pole of the advance track-battery 9.
Prior to the foregoing reversal of the sema-

phore-actuated pole-changer by the clearing
movement of the home-signal semaphore H
lowed from the advance track-bat-

current _
tery 9 through its entire track branch or

100
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track-circuit in- home clearing direction cor-

in the block B* and which_ has just effected

the clearing of the home-signal semaphore H
‘and the reversal of its semaphore-actuated

pole-changer; but now, however, current

%assing,through the track-circuit of the block
, which has just been traced, flows through
the rails of such block and through the rear

track-relay connected to the rear ends thereof

1n the direction opposed to the home clearing
direction of current which flowed in the
track-circuit prior to the reversal of its pole-
~changer. This reversed current in the rails
and rear track-relay of the block B is termed.

the “distant clearing’’ current, because it, ef-
fects the clearing of the distant-signal sema-

phore at -_the rear end of the block Bin a man-.

‘responding in direction and in results to the
home clearing current which is now flowing-
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- ner which we are about to consider with ref- |

10

I35

20

8

erence to the clearing of the distant-signal
semaphore D at the rear end of the block B?

and when the train shall have entered the
block B immediately in rear of such distant-
signal semaphore D. The home-signal sema-
phore at the rear end of the block B was
cleared prior to the clearing of the distant-
signal semaphore at that place and when the
train was present 1n the second block in rear
of suchsignals and in a manner corresponding
to the clearing of the home-signal semaphore
H, which clearmg operation has Just been de-
scribed as effected by presence of the train in
the second block in rear of such home-signal
semaphore H, which second block 1s “the

now proceeds through the block in rear of the
block B and .:Lpproa,ches the signals at the
rear end of the block B it is assumed that the
engineer notes that both the home and dis-
tant signals at the rear end of the block B are
in their clear positions indicating that the
two blocks successively in advance of the S1Q-
nals are “clear.’”” Upon noting such clear-
signals the engineer may proceed at tull speed

- into the block B.

3C

35

40

55

60

The exit of the train from the block first in
rear of the block B, provided there is no other
train 1n such first rear block or in the block
second in rear of the block B, actuates the
advance track-relay at the advance end of

such first rear block to open the two rear

branches of the track-circuit of the block B,
which lead through the home clearing coﬂs
and through the home and distant clearmﬂ"

colls of 1ts rear track-relay, such opening of

such branch circuits being accomphshed n 4,
manner which will shortly be described with
reference to the exit of the train from the
block B and the effect thereof upon its ad-
vance track-relay Y and upon the rear track-
relay X, controlled by such advance track-
relay. Such opening of the rear branches of

thetrack-circuit of the block B isnot effected,

however, until the railway-train or the ad-
vance cars or wheel-trucks thereof have en-

‘tered the rear end of the block B, and when

the train or the advance end thereof has en-
tered the block B 1ts wheels and axles consti-
tute a short circuit of great conductivity from
rall to rail thereof, so that the total conduct-
ance of the track branch or track-circuit of
the advance track-battery 9 is greatly in-
creased, or, In reciprocal terms, the resistance
thereof is G‘reaﬂy decreased, and with the re-
sult that still more current is shunted from
the back coils 1. and T of the advance track-
relay Y, while the current in 1ts front coils K
and J is correspondingly increased, and in
consequence the relative attractive forces ex-
erted by the front coils upon their respective
armatures are greatly increased. Such in-
crease 1n the relative forces of attraction ex-
erted by the front coils can only affect the

827,411

home clearing relay-armature to draw it

more strongly toward such front coils, so as
to more firmly press its contact-finger f
against its cooperating contact-stop g; but
the distant clearing relay-armature, which is
so adjusted that up to the present instant it
has not been attracted by the home and dis-
tant clearing front coils J, now moves to its
position of “nearest apPpr oach toward such
front coils, and thereby breaks contact be-
tween 1ts 0011tact—ﬁnger a and codperating
stop b and makes contact between 1ts con-
tact-finger ¢ and codperating stop e¢. The
br eakmﬂ* of contacts a b opens the short-cir-
curting shunt around the resistance R, and

_ | ther eb*» throws this resistance in series wzth
block in rear of the block B. As the train

the track branch or track-circuit of the ad-
vance track-battery 9 and also 1n series WIL 1
the distant-signal back coils I, which are in
parallel with “such track br anoh but such

breaking of contacts a 6 throws Lhe resist-

ance R into parallel with the home-signal
back coﬂs L, one result bemg to 1educe the
current flowing through the t1 ack hmnch or
track-circuit, ‘md thus avold excessive 1n-
tensity of current due to the short-circuiting
effect of the railway-tram as 1t %])promlms
the front end of the block B and gradually
cuts out more and more of the rail len oth and
rall resistance leading through th(J tr &(;]x -CIT-
cuit to such short- cncultlnﬁ' train. At the

same time the mtroduction of the resistance
R, together with the progressive reduction
of 1&11 resistance 1n the track-circuit as the
train advances, still further reduces the in-
tensity of current i the distant-signal back
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coﬂs I: but such further reduction of current

in the distant-s ignal back coils can only have
the effect of still further weakening their re-

tractive effort upon the distant clear; g re-

lay-armature, so as to permit the ar mature to
be drawn still more for cibly toward its front
coilsJ. The introduction of the resistance R
is, however, opposite in its effect upon the
home—swnal back coils L., because such re-
sistance is introduced in parallel with the

lel with the home-signal back coils, and must
therefore increase the jomnt resistance of all
such branches -or paths parallel with the
home-signal back coils, so as to reduce their
total or joint conduct%nco which tends to
shunt current around or take current from
the home-signal back coils and by so reduc-

[0§

110

aome—smnal back coils and 1 series with all
the other circuit branches which are in paral- -

115
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ing such conductance to cause more current |

to fow thr ough the home-signal back coils L.
At the same time, since the, resistance R 1s
introduced in the circuit of the advance track-

battery 9 in series with the front coils K J-

the current in these front coils will be some-
what reduced by such introduction of the re-
sistance, the whole result as regards the at-
tractive forces of the front coils K J relative

to attractive force of the home-signal back

125
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- colls Libeing to reduce the preponderance of | left rail of the biock B, Curren isstill flow-

- traction of the front coils J K over and above |
- thecritical actuative preponderance thereof,

‘magnetic attraction
~the home clearing

‘tion of the resist

© . upon the home clearing relay-armature and

~ .retract the same. The effect of the mtroduc-
_ 1 o1 the nce R-is rather merely to
~ partially compensate or neutralize an’ in.
" crease in the preponderance of magnetic at-

which was required to draw the home-clear-
- Ing relay-armature toward them and which

~ increase in front-coil preponderance now ex-

- ists because of reduction in the -"_air‘egaﬁp"__? be-

. tween the front coils and the home clearing

20

~ in the resistance of the tr: inch’ of the
. circutt in series with the front coils and In par-.

. clearing rélay-armature to its n
- tion upon exit.of the train from k.B.
- "T'he closing of -t'he__contaotfs?c.-e;,_ due to at-

40

. lever w, which has already been moved into | ing magnet is energized and causes its home-
-signal semaphore -H?* to move t o clear posi= |

tion, thus reversing ‘the positions of the Con=.

o ‘position of contact with the sto

6o

- tact~ naue
~ lts cobperating semaphore-actuated contact-

relay - armature -occurring . simultaneously
- with a corresponding increase in. the air-gap _
" between such armature and its back coils L, | been described with

-+ such changes in the air-gaps being due to | sp '
- . movement of the armature toward its front
25 coils and away from its back coils and which |
~  Increase in front-coil preponderance exists
- {furtherbecause of the

- Ject of thus partially neutralizing the prepoi-
-~ .derance of magnetic tion
- cous K Jis to facilitate retraction of the
- home-clearing relay-armature by its back |
coils L when the latter shall b e required to

attraction of the

-

" again preponderate ‘and’ retract’ the home

traction of the distant cle aring relay-arma-

 coils J; causes the home and distant olearing

.able as follows: from -the rear end of the
-~ night rail 7 of the block B? through the con-'
- ductor 16, connected -thereto, and thence
> through contact-stop e, its codperating con-

]

inger ¢, conductor 20, contact-stop z,

! ! . ] "

- 4 .

the stop n

and the conductor 19 to the rear end of the

1 of the front coils upon:
me clearing relay-armature.  Therela-
~tive attractive force of the combined front
~cotls K J is not, however, at this instant re- |
~ duced sufficiently to permit the atiraction of
- the home-signal back coils L to preponderate |

constderable reduction.
ont

ormal ‘posi-

the block B.

ontact wit top & by clearing’
movement of the home-signal ‘semaphore H
- and from the contact-lever w through eon-
- ductor 21, home and distant clearing rear
o _ ¥, conductor 22; contact-
.. stop .m, its cobperating contact-finger m, al-
‘ready ‘brought into contact with
. by attraction of the main _
. reartrack-relay X, and from the contact-fin-

- ger m through conductor 18, ‘contact-spring:
| v, 1ts semaphore-actuated contact-lever w,

armature of ‘the

1ng through the rails of n horne
| clearing direction, and it is the home clearing

1
[

| ating contact-stops & and 4. Ce T
ultiple introduction of the home and dis= =

tant clearing rear coils y .
-resistance of all the branches of the track- . o

track branch of the |

track-circuit of |
with the home

| rear ‘track-relay, and this
rection of current in such
clearing coils F only forces _
larized armature jmore firmly out
| from.its position of contact with

advance : |
| movement of its home clearing relay-arma- L
ture away from its home-signal back coilsI» ~ . .
“J* of therelay,
preponderanceof
Tront coils upon.
and being caused ~

‘and toward its front coils:

magnetic attraction of such
the home clearing armature an 1sed .
by the increase 1n total conductance of the
track-circuit of the block B2 - Such attraction

‘and . thereby introduces the e "¢l o
[-coils E? of the rear track-relay X2in the rear

| _l.._'blocll; -'B?? 1S

direction of current which now flows through
the home and distant clearing .coil
home elearing ‘di-

1ts: codper-

circuit of the block B?, or, in other words; in-

ccreases the total conductance of such track-
| eircult in such a:.degree

such movement being dueto

-

of the home clearing relay-a

L

coils F of the

the block B?in horne - |

R
B

home and distant
:'théir”pivoted“pp-f‘j L
- Thé:parallelor =

g6 B

| as toinitially actuate
the advance track-relay Y?, connected tothe
| advance end of the "bl-_o‘cka%-.'z?-’-S_uc:hﬁij:]jtia] R

actuation bfﬁfthe‘fﬁdﬁ&ncei._ijmck-'rel’a_;y:{Y?-_--‘i‘_s"_-' TR
-effected in the manner which has already.
ed with reference to the corre-=
sponding initial actuation of" the advance SRR
| track-relay Y, such initial actuation of‘the .+

track-relay ' Y* consisting in' the go . -

18, rmature of the ad-

vance track-relay Y? brings its -contact-fin-
|'ger f* into contact ‘with its contact-stopg?,
the home clearing .

;',_I-'Cio T

end ‘of the track-citcuit of the block B3, ~ =

. - 2L WHE Uistalt cléaring re arma- | whereupon the 'blOfck”B?;:being}cl;eﬁ;r of trains;
- .. ture by the home and distant clearing front |

main armature of such relay, and thus close LT
their contacts m?n*and o p?, all in the man-

ner which has already been d escribed with |
respect to the corresponding operation of the L
relays Y and X at'the advance end of the

| block B and at the redr end of the block B*, . ,

L

Upon closure of the contacts 0% p?, which'are = .

‘included . in-'the local circuit " of ‘the home
_sema;-phore,—&'ctua,ting;*magnet'_-',h’"'-a;tﬂfthe*".re’a;r IR
end of the block B*, 'such semaphore-actuat-

»

tact-levers 2b and 6%:of

T

- . £ ]

‘the home clearing current ‘through therails
| of the block B?, all in*the' manner which'has |
‘already been-described: with respect 'to the 't

125

-corresponding operation of the home-signal
~semaphore 'H- and its  semaphore-actuated =
Ppole-changer at the rear-end of the blockBz:
| Asthehome clearing currentin therailsof the - = o

the b _ o8 ros
&c., the home clearing coils F? of its rear
Causes the no mg | track-relay X2 are energized and attract the
~coils F of the rear track-relay X to be in- | maj |

cluded in the rear end of the
“the block B* and in parallel with the hon
 clearing coils B and through a branch trace- |

' ' [ 67 ol 'its semaphore-adtu~ - S .
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mentary cessation of current, during which |

the rear track-relay X of such block may re-

lease its main armature and permit the same

to be momentarily retracted, so as to mo-
mentarily open at its contacts m n and o p,
respectively, the distant clearing rear branch
of the track-circuit of the block B? and the
local circuit of the home-semaphore-actuat-
ing magnet h, eontrolling the home-signal
semaphore H at the rear end of such block.
The consequent momentary deénergization of

- thehome-semaphore-actuating magnet b does

| S

20

 branch of the track-circuit of the block B*

30
35
. 40
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6z When the train has entered the block B? 1its |

not, however, result in movingits home-signal

semaphore H to danger position, since the
duration of such deénergizationisless than the

period of retention of the signal. lmmedi-
ately after the foregoing momentary cessa-
tion of current in the rails of the block B* as
the home clearing current therein is reversed
the current is reéstablished in reversed or
distant clearing direction, and the main ar-

mature of the rear track-relay X, being re-

sponsive to current in either direction 1n the
home clearing coils It of the relay, 1s reat-
tracted by distant clearing current in such
coils, so as to reclose at its contacts m n and
o p, respectively, the distant clearing rear

and the local circuit of the home-semaphore-

actuating magnet h at the rear end of such

block. Now that such distant clearing rear
branch of the track-circuit of the block B* is

reclosed, so as to again include 1n such track-

circuit its home .and distant clearing rear
coils F, distant clearing current will pass

through such home and distant clearing coils-

and their cores will be magnetized with a dis-
tant clearing polarity. or polarity opposite to

‘that produced by the home clearing current,

so that such home and distant clearing coils
F will cause their pivotally-mounted polar-
ized armature § to swing into its position of
contact with its codperating contact-stops k
and 4, thus closing the local circuit of the dis-
tant-semaphore-actuating magnet d, which
local circuit 1s traceable as follows: from one

ole of the semaphore-actuating battery 8—
E:)r instance, the positive pole thereof-—
through the positive battery-conductor 24,
distant-semaphore-actuating magnet d, con-
ductor 28, contact-stop 7, polarized arma-
ture 7, contact-stop k, and negative battery-

conductor 26, back to the opposite or nega-.

tive pole of the battery. The distant-sema-
phore-actuating magnet d is energized by
such closure of its local circuit and immed:-
ately causes.its distant-signal semaphore D

to move to clear position, thusindicating the

clear-condition of the block B?, second 1n ad-
vance of such distant-signal semaphore 1.
Now proceeding onward through the block
B, the train comes upon clear-signals at the
advance end thereof and continues into the

next block B? leaving the block B hehind.

827,413

wheels and axles short-circuit the rails there-
of and effect the second operation of the ad-
vance track-relay Y?, connected to the rails
of the block at the advance end thereof, all
in the manner already described with refer-
ence to the second or distant clearing opera-

‘tion of the advance track-relay Y at the ad-

vance end of the block B and when the train
had entered such block B. Thissecond or dis-

tant clearing operation of the advance track-~

relay Y? connects the home and distant clear-
ing coils T2 of the rear track-relay X* in the
rear end of the track-circuit of the block B? and
in parallel with the home clearing coils I&* of
such rear track-relay. Thereupon the ad-
vance track-relay at the advance end of the
block B?1is actuated to clear the home-signal
semaphore at the advance end of such block,
providing, of course, that the block mn ad-
vance of such home signal is clear. Such
clearing of the home signal at the advance
end of the block B? effects a reversal of the
semaphore-actuated pole-changer at the ad-
vance end of such block and a consequent
change of home clearing current in such
block to distant clearing current therein,
which actuates the polarized armature 7* of
the rear track-relay x* at the rear end of such
block, and thereby closes the local circuit of
the distant-semaphore-actuating magnet d*
and clears the distant-signal semaphore D?
all in the manner which has been hereimbe-
fore described relative to the siumilar opera-
tions occurring, respectively, one blockinrear.
Thus the train proceeds along the railway-
line, and, assuming that it at no time ap-
proaches another train in either of the two
blocks successively in advance, 1t continues
to cause the signals to clear as it approaches

them, each home-signal semaphore being

cleared when the train has entered the block
second in rear thereof, and each distant-sig-
nal semaphore being cleared when the tramn
has entered the block immediately in rear
thereof.

~ When the trainleavesthe block B, suchexit
of the train opens the short-circuit which has
been maintained from rail to rail of such
block by the wheels and axles of the train, and
providing there is no other train present i
such block nor in the block in rear thereof
the conductance of the track-circuit of the
block B is reduced below the value of the
first actuative conductance of such track-cir-
cuit or its conductance which was necessary
to effect the initial operation of its advance
track-relay Y, which initial operation con-

. . . / . .
‘sisted in the attraction of its home clearing

relay-armature toward the front magnet of
such relay, and obviously this reduced con-
ductance of the track-circuit which 1s below
such first actuative conductance must be
still farther below the second actuative con-
ductance which was necessary in order to ef-
fect the second operation of the advance

70

73

80

90

95

100

105

110

115

120

125

I30



- -
- '
' ; '
- 2t a . .
- L}
- - . =1
L - - .,
' .
T, - .
SR .
' ' .‘..I -. - '
Ll ...u .

1o

-/ crease over the critic

20

- creases the cutrent in the front coils J and; |

- gap between the front coils'J and their dis-

| N | : d
- tant clearing'armature caused by the move- | in circuit and will be effectiv
- ment of such armature toward the front coils | retractive movement of ¢
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~ been ‘similarly increased by movement of |
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' ' _denergized because the short circuit made
train takes substantially all the cur- =~
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° ance of the front coils J being due to thé in- | that sich refractive movement will be com-.

resistance vinto the relay--| pleted not later than the completion of the
‘Wwhere it, decreases the cur--

- and -home-and distant cleating’ front coils J |
upon ‘the home cléaring -

rmature. by -its back

xanner wilen has. already: been explained |
-~ the retraction of the home clearing relay-ar.

. siderably incréased over and above the criti-
Socal-actuative

it the distant clearing drmature, such in- | swingormovementof thehome clearing relay-.

usted and determined

tion ‘of the home. clearing: relay-armature,

alndrom the-block would or--I-lay-coils of - current.
tciently below such critical ac- | &t

- leakage branch of the track-circuit would add |

. When- the resistance R is employed in the trol, whereupon the home and distant'signal -
een. -semaphores I and D immediately go to their -~ - ek

~danger positions.. At the same time inci- 12z

_ ._ X1t-of the; train from: & | dentally the dropping or retraction of the = =

« dsrassured ‘even under. such: extreme: wet-- ‘main armature reopens atits contacts mn -
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the: front toils of such 1o o awure toward |.and after attraction of its home clearing re- =~
e ronf coils of such relay, because, as we | lay-armature toward the front coils of the -
- have alreadyseen; such second aictuative con- | :

o ductance. of the trackeoond actuativecon- | relay effects a preliminary increase of resist- -
.5 duectance: of' the track-circuit ‘must be .even | -

- lugher than the first actuative conductance | the offect of a preliminary reduction of its con..
- thereof. < Therefore  such reduction of ‘the |
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of.. -“Lherefore. such’ r n- ol ‘the | ductance tending to compensate or neutralize =~ -
. conductance of the track-circuit:upon exit of the air-gap increase in preponderance of the = = :
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retractive movement of the home clearing
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 between sucharmature and its back | - We may now go back ¢

to enter the rear end of the block B? and from S
ing front coils J | the block B in rear thereof and may consider =~~~
relay-armature has | further results of essive movement roo
. similarly isec. by, movement of | of the train which as yet havenot.been con-
_vover and above: its-critical actuative value |

*A. - As soon as the forward part of the = .. .
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flect retraction of the | theréof both the home clearing relay-coils E 1o

~and the home and distant clearing

g oo SobS, and although the Te- | battery.9® rearwardly along the rails ofthe o
~duction in track-circuit conductance:effected - block B?, and thereby dej rives these rearre- - -
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magnet £ 'and the distant-semaphore-actuat-- -~

hey respectively con-

| the rear branch of the track-circuit B?, which- .

earing relay-coils -~~~

5 sistance Rinto the relay-circuitby the attrac- | rear track-relay ofsuchblock. A thebomes rg0



- signal semaphore H goes to its danger posi-
tion its semaphore-actuated pole-changer 1s
reversed, so as to again reverse direction of
current in the rails of the block B, and there- |

w

e

e

by reéstablish in such rails the home clearing
direction of current; but since the rails of the
block B are still short-circuited by tuoe rear
portion of the train, which has not yet left
the block B, this home clearing direction of
current would produce no immediate effect
upon the apparatus at tne rear end of the

 block B even though the home clearing relay-

coils or both-the home clearing and the home

- and distant clearing coils of the rear track-

relay of such block were placed in circuit by

the approach of another train toward the

block B and from the rear thereof in the man-

“ner which has already been described with

20

respect to the initial approach of the train

the progress of which we are considering.

- The same danger movement of the home-sig-

nal semaphore H at the rear end of the block

- B? reopens at still another point the rear

branch of the track-circuit of the block B?
which includes the home and distant clear-

ing coils If, this second point at which such

- 30
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branch is reopened being at the semaphore-
actuated contact-lever w and its codperating
contact-stop . The same danger movement
of the home-signal semaphore I at the rear
end of the blosi B? operates the semaphore-
actuated contact-levers ¢ and u, perma-
nently connected, respectively, with the

- right and left rails  and [ of the block B* by

means of the conductors 16 and 19, leading
to the rear end of such rails, respectively, so
as to first break the circuit of the home clear-
ing relay-coils E at the contact between the
semaphore-actuated lever v and 1ts contact-
spring v and then to bring the right and lett
rails, respectively, into connection with the
negative and positive poles, respectively, of

the local semeaphore-actuating battery 8, or

what will be hereinafter designated also as
the ‘‘relay-restoring’ battery, such connec-
tion of the relay-restoring battery 8 witi the
rear ends of the rails being made through a
branch of their track-circuit traceable as fol-
lows: from the rear end of the right rail r of
the block B?* through connecting-wire 16,

semaphore-actuated contact-lever ¢, its co-

operating contact-spring s, and conductor
27 to the negative pole of the relay-restoring

 battery 8, and thence through such battery
to the positive pole thereof, and thence
“through conductor 23, contact-spring 54, 1ts

codperating semaphore-actuated contact-le-
ver w, and thence through conductor 19 to

the rear end of the left rail [ of the block B2
As has already been explained, the sema-

phore-actuated contact-levers ¢ and w are
only brought momentarily into contact with
their respective codperating contact-springs
s and 54 during the movement of the home-

85% 411

that current flows from the relay-restoring
battery 8 only momentarily through the
branch of the track-circuit which has just
been traced from rail to rail and tnrougn the
short-circuiting wheels and axles of the front

70

portion of the train at this time making its

entrance upon the block B? and of course the
short-circuiting effect of such wheels and
axles prevents such momentary current {rom
being transmitted forwardly along the block
B?, thereby affecting or actuating tne ad-
vance track-relay Y* at the advance end of
such block in the manner in which such ad-
vance track-relay Y? should and would be
actuated by such momentary or relay-restor-
ing current if the train were to leave the
block B by a siding or by a branch railway-
line in lieu of passing out of the block B mto
the block B?.  When the home-signal sema-
phore H has reached its danger position, the
actuating-rod ¢ of the pair of semaphore-ac-
tuated contact-levers'q and u has passed be-
yond its position of engagement with such
levers, and the latter have beén retracted
from positions of contact with their respec-

tive contact-springs s and 54, while such re-

tractive movement of the contact-lever u has
moved 1t into contact with its codperating
contact-spring v, so as to reéstablish at such
point the rear branch of the track-circuit of
the block B? including the home clearing
coils EE of its rear track-relay. 'The tramnow
proceeds farther into the block B* until it has
left the block B in rear thereof, whereupon
the short-circuiting effect of the train 1s re-
moved from the block B and the back coils

L and I of its advance track-relay Y retract

their home clearing and distant clearing re-
lay-armatures, respectively, as has been

| already pointed out, thereby opening at the

contacts f ¢, controlled by the home clearing
relay-armature, the rear branch of the track-
circuit of the block B? which includes the
home clearing coils E of its rear track-relay,
and still further opening at the contacts ¢ e,

controlled by the distant clearing relay-a--

mature. the rear branch of such track-circuit
) )

which includes the home and distant clear-

ing relay-coils I of such rear track-relay and
which latter branch was already open at the
semaphore-actuated contacts w x and at the
contacts m n, controlled by the main arma-
ture of such rear track-relay X. Thus the

‘train has passed from the block B into the

block B* and in so passing has restored both
the home and the distant signal semaphores

H and D to their normal danger conditions:

or positions, while at the same time restormg
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the armatures of both the rear track-relay X

and the advance track-relay Y to their nor-
mal or retracted positions ready to be again
actuated by the approach of another tramn
and all in the manner hereinbefore set forth.

- Should the train leave a block of the sys-

65 signal semaphore H to its danger position, so | tem—for instance, the block B—by way of a



~ siding or branch line and in lied of passing |
~ out nto the next block, such as B2 in ad-
- 'vance, the coils of the rear track-relay, such

- scribed as resulting from entrance of the train

' _. ‘upon such advance’ block; “but both the: “end of such left rail, semaphore-a

not be degnergized by the short-circuiting ef-

‘as. X, of such advance block would of course: |

mentarily ¢onnected in and will momeéntarily
be effective throughout the following circuit: = =~
Arom the positive pole of such ‘relay-restor=
- ing battery 8 through the conduetor:23, con--
¢ deér Tt-cireult | tact-spring 54, Semaphor'e:a_ctu&te'd*'cb-ﬂt'agctef*
fect of 'the train, which effect has been de-.|. lever u, conductor 19, left rail I of the block B
B?; eonductor 14°, connected tothe advance =

ctuated con= - .

1 - . " " .
' -
] PRI .
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~  "home clearing and the: distant clearing ar- | tact-lever 2", its‘cobperating contact-stop 3°,
~yo matures of the advance track-relay, such: as | thence through conductor 120 and from the'yg .
- . X, of the block from ‘which the tram would, «condugtor 12° to the conductor 15> through ~
-~ . make exit under these conditions would: be: *thr_e_e‘p'a,r'allel~branche_s;‘a;s, follows: onebranch =~
S retmctedlnthemannerwhlchhasalready leading from the conductor. 12® through the
-+~ been described as resulting' from: exit of -a.| coils I? of the distant-signal back magnet and = -

15 train from the block. - The retraction of the | to " the conductor 15° the ‘second -branch 8 = .
- home i(jlé_&_ring?fsr;ela,Y—a;ﬂna_ttiré;_'_.t'hus.‘feﬂ_é_cted{ leading. from the conductor 12° around the .-

-~ would of course break at the contacts 7 g, | resistance R* by way of contact-finger a* =
- controlled by such armature, the rear branch, ‘and its codperating contact-stop b and -

. of the track-cireuit of the advance block B, | thence throueh condusin san oF coils T2

20 Including its rear home clearing coils E, while:| of the home-signal back magnet' to the 8z
.+ the retraction of the distant clearing relay- | conductor 155 and - the third: branch also =~ ..
- armature would simultaneously break at the | leading from the conductor- 125 around the .
. contacts ¢ ‘¢ controlled thereby, the rear:  resistance R? by way of the contacts a? 0*and
- branch of such track-circuit- mcluding its:| to the conductor 11>, but from such condue- . - .-

- 25 home and - distant :._CIe'arin'g'f"relagy—cbils K. “tor branching -t’hrOugh;the-'ﬁ;dnt'c(jilfsfi-Kj-z-J *of g0~
- Upon such breaking of the branches inelud- the advance track-relay Y2, such frontrcoils- = -
. 1ng the coils of the rear track-relay X at the. | K2 and J? being of course in parallel with each
- . rear end of the block B? such rear track-re-| other, and from such front coils through the -
- lay will of course be deénergized and will re- | conductor 10° to the positive pole of the ad-
30 lease both its armatures, all the results of | vance track-battery 9 and thence t rough 95~

p S such- deénergization and release being the, such battery to the conductor 15>, wherein =~ =
. same as_'thb-..-ij_es_ults_:‘fqll{jwing such deéner-, “the three foregoing ;parallel'-'_bra;nches--:a;re're..'_---__ SRR
. gization and release when produced in the ‘united, ‘it being noted that in this third SR

. manner already described by the short-cir- | branch of the circuit of the relay-restoring

35 cuiting effect of the entrance of the train into | battery 8 the direction of ‘the electromotive o0 . -
- the block Bz, excepting the result of the mo-. | force of the advance track-battery O isop-
 mentary flow of relay-restoring current from. posed tothe-direction. of the electromotive = -
~ the _r'elay%r‘est'o_ring-bat'tery._ 8 and through the' | foi‘ée_'”of-__such.-r'el-ay'-grestoring' battery 8, :and AR
. rails of th’ﬁ.:blﬁﬁk:BgQ Whii@h'mon__iental‘y;relay%.- 'ffr’tjin*such'-rejuncturei-‘of*the’ .ithreé-ff(}régomg Tl L
. 40 restoring current In the present instance has: | 'p&ré;llel'bran'(:hes"the'cir'cuitcontinues_ithmﬂgh ‘rog .
S clearing relay-armature of theadvance track-. through the contact-stop 5P, its cooperating -
- Trelay Y* at the advance end of the block B2, | semaphore-actuated contact-lever 6, con- .
~_ and thereby to insure return of the home-sig- ductor 13°, connected to the advance end of .. -
45 nal semaphore H? at the advance end of the the right rail rof the block B2, thencethrough 1o

~ block B* to its danger position, assuming, of | such right rail, conductor 16, connected to
. course, that the home clearing relay-armature: the rear end thereof, semaphore-actuated =~ . .
~ ofsuchadvancetrack-relayhasbeen attracted contact-lever ¢, its cooperating contact- -
. toward its front coils, so as to clear the home' spring s, and conductor 27 back to the nega- R
50 signal at the adyance end of. the block B? In'| tive pole of the relay-restoring battery 8. Tt 1 Te
-~ themannerwhich has already been described | will be noted that although the relay-zrestor- ~ =
~asresulting from presence of ‘4 train in the | ing battery 8 thus momentarily connectedin -
- second -”'bl_o'_ck;-.;i;l"f_reda;n,'Of..-_-suc_h-.--f_-hqmé;._;signﬁal.-; “the rear end of the track-circuit-of the block R
. 1f the home signal semaphore H* at the ad-: B* and the advance track-battery 9 con- -~
55 vance end of the -block B? has been. thus| | nected to the advance end of such track-cir- 120 .
. cleared, its semaphore-actuated pole-changer cuit, are opposed to each other in the direc-. -~ -
. will of course have been reversed, so that the: | tion in which they tend to induce flowof cur- =~~~
.- contact-levers 2°- and 6° thereof will be . | rent.through the front coils K?J?of the track- = |
~ contact, respectively, with their codperating’| relay Y? at the advance end of such track- SRR
" 6o cont&(}t—_stops':3?._&1:,1(1’_"5_?{,7_85_38_Zto;;'send;-c.u.rrent_- “circult such batteries commonly tend to in- 125
. over the ;tmcki-'ci_muitfin_-“'dis‘tam;.{elearing di~ | duce flow of current in one direction through -~ .
o rection from the advance track-battery 9v, ‘theback coils L? and I* of such: advance . - . '
- controlled by such. pole-changer. Under | track-relay, so that although the effects of
. these conditions the relay-restoring battery 8 ‘the two batteries are opposed and tend to N
- 05 at the rear end of the block B* will be mo- | neutralize each other as regards energization 130
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‘of the front coils of the advance track-relay |
‘they are, on the contrary, united or codrdi~
nate in energizing the back coils I* and I?
‘thereof, the result being that the distant-sig-
nal back coils I, which already preponderate
‘in their attraction upon the distant clearing

relay-armature, are merely caused to more

‘strongly preponderate, while the home-signal
‘back coils 1# are hikewise caused to strongly

preponderate in their magnetic attraction

upon their home clearing relay-armature, so

as to retract the same positively. Of course
under ordinary conditions these home-signal

back coils 1.* would be caused to preponder-

ate upon and to retract their home clearing

‘relay-armature merely by reduction in con-
“ductance of the track-circuit of the block B*

due to opening both 1ts rear branches includ-
ing its rear home clearing coils K and 1its rear
home and distant clearing coils T, such

‘branches having been opened, as already

stated, by retraction of the armatures at the
advance track-relay Y upon exit of the train
from the block B onto a siding or branch;
but should extreme wet-weather conditions
prevail, so as to greatly increase the con-

ductance of the leakage branch of the track-

circuit, and thereby tend to prevent proper

retraction of the home clearing relay-arma-
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‘tered thereby and would thus e
vent transmission of signal-clearing current

ture of the advance track-relay Y* by its back
coils T2, then the momentary flow of relay-
restoring current from the relay-restoring
battery 8 would be effective in the manner
which has just been described to insure the
proper retraction of such home-clearing re-

lay-armature.

Tt will be noted that should the train under

consideration approach another train occu-
pying any block in advance of such train the
progress of which we have been considering
‘the wheels and axles of such advance tran

would short-circuit the rails of the block en-
Tectually pre-

through such block from its advance track-

battery to its rear signal-clearing track-relay,
such as X, thereby eft

rear track-relay when such coils are connect-

ed in the rear end of the track-circuit of such

block and by attraction of the home clearing

relay-armature or both the home clearing

and distant clearing relay-armatures of the
advance track-relay, such as Y, at the ad-

vance end of the block in rear of such block
‘entered by the advance train.
‘tion of energization of the coils of the rear
track-relay of the block entered by such ad--

Such preven-

vancing train will of course effectually pre-
vent clearing of either the home-signal or
distant—signaﬁ semaphore at the rear end of
such block, while such prevention of clearing
of such home-signal semaphore will of course

65 prevent reversal of its semaphore-actuated |

block which the train enters.

effectually preventing en-
‘ergization of either the home clearing coils or
‘the home and distant clearing coils of such

827,411

pole-changer, thus preventing the sending of

a distant clearing current to the signaling ap-
paratus at the rear end of the block in rear of
the block entered by such advance tran, or
if & train from a siding or branch suddenly
enters a block of the system after the home
signal or both the home and distant signals
at the rear end of such block have Deen
cleared by the advance of another tram to-
ward them it is of course obvious that either
or both of such signals will immediately go to
their danger positions because of complete
deénergization of all the coils of the track-re-
lay at the rear end of the block thus entered
and consequent opening of the circuits of the
semaphore-actuating magnets controlled by
such relay, such deénergization of the rear
relay-coils being caused by short-circuiting
effect of the entering train, which effectually
prevents transmission of signal-clearing cur-
rent from the advance to the rear end of the
If only the
home-signal semaphore is cleared at the time
the train thus enters the block from a siding
or branch and if the clearing of such home-
sienal semaphore has already effected the re-
versal of signal clearing current in the block
in rear thereof, so as to clear the distant-sig-
nal semaphore at the rear end of such rear
block, such home-signal semaphore at the
rear end of the block thus entered will of
course immediately go to danger position, 50
as to reverse its semaphore-actuated pole-
changer and reéstablish home clearing cur-
rent in the track-circuit of the block in rear
thereof, so as to retract the distant clearing
relay-armature or polarized armature, such
as 7, comprised in the track-relay at the rear
end of such rear block, and thereby open the
local circuit of the distant semaphore-actuat-
ing magnet, such as d, in order to restore such
rear distant-signal semaphore to its danger
position. '

It will be noted that when the home and
distant clearing coils, such as F, of one of the
rear track-relays, such as X, are connected m.
the track-circuit of the block in.advance
thereof and in parallel with the home clear-
ing coils, such as &, and by attraction of the
distant clearing relay-armature of the ad-
vance track-relay, such as Y, of the block m
rear of such rear track-relay and due to en-
trance of a train upon such rear block such
introduction of the home and distant clearing
coils, such as I, not only serves to reduce the
resistance or increase the conductance of
their advance track-circuit in order to actu-
ate the advance track-relay, such as Y?, at the
advance end of such track-circuit, and there-
by establish in such track-circuit a distant
clearing current to energize such home and
distant clearing-coils F with a polarity which
shall attract their polarized armature and
clear their distant signal D, but such home
and distant clearing-coils F when they are
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~ - ‘thus-connested in the citeuit also assist’ the i cuited; and since these resistances are dis-

. homeclearing coils E in maintaining their | pensed with in the system of Fig. 2 the ad- -

| common main armature in its position of at- | vance track-relays thereof also dispensewith .. .
- traction, so that although the magnetic at- | the contacts; such as a b.of Fig. 1, which are -~ . .

X

: @9@1?1,011Of‘the*hdme;ble&ﬂﬂ%f‘Qf—‘iﬂS:UPOn'*Smh’ therein employed to control such resistances. 70 =
Dy subtraction of | The advance track-relays, such as Y of Fig. = - =

et Trom, such home cledring coils when'| 2, actuate their home clearing armatures in -
e ':ﬂ.'-..lief??‘hQmﬁi‘fﬂl;lid*:idlSt_951'11?‘15@1133?1’11133“00.151.}3.:'5-'9*.1? con-. | the manner which has already been described =~ -

- i-nected in-parallel therewit |

b to take part of | with reference to the advance track-relays of = o

-~ 7o the crrent from the track-circuit such weak- | the system of Fig. 1, and, as in the case of 75 = =

. i . . . . ; 0 . ) - il--
R . - g tm [ . 1
st - - =t -
- O " - .
L} . - L} ’ ’
o . - "'L 'r . ‘.l i .
' - T e
i

ng. of the attractive force of the home | Fig: i, the advance track-relays in attracting B

- nentol current and consequent attractive' | their front coils bring the home clearing con- -~ °

-, lorge'in the home and distant clearing coils, | tact-fingers, such as f thereof, into contact

15 wheroby: the total atiractive force effective | with their cooperating home clearing con- 8o =
UPGchem&m&rmatureOfthereartrackre tact-stops; such as ¢; but although the opera-~ =~

o thorder to actuate the signaling apparatus at | Fig: 2-is electrically and magnetically the =~ =

~_ That embodiment of my invention dia- | distant clearing -armatures-of the advance -

| same as the corresponding operation of the 85

ﬂﬂddlstﬁﬂtI’&ﬂwayblock—mgn&lmgSYStem -these distant clearing relay-armatures when = S

. sunmlarin‘its general features to the system | attracted toward their front coils move their «

.25 :diagrammed 1 Fig .-L;-but" differing . there-- “distant, clearing “contact-fingers, such as ¢ , 90

- romin various particulars, which willnow be | corresponding to the confact-fingers such as

. Setforth ina description of its structure and | ¢ of Fig. 1, out of contact-making positions

- Operation. - In-the following description of | with their codperating distant clearing con-- -
- thesystem of Fig. 2 those elements and fea~ | tact-stops, such as ¢?, corresponding to the

" y

-

. jameas corresponding elements or features | moving: such. contact-fingers. info contact .

- n“the ‘system 'of Fig. I and those elements | with such ‘distant clearing stops ‘when the =~ = =

-+ sosimilar to.correspo

nding elements and fea- | ward their front coils. Such attraction of

35 tures of the system of Fig.1 that their struc- | the distant clearing armatire of the advance roo .~ -

- ture:and their codperation in the system are

Atrack-relays also moves their contact-fingers,

ObVIOUSfl’Omthef@l‘@gﬂmgdescrlptmnOf such- as”'¢* “into positions “of contact with R
" ctive contact-stops, such as é®, and

-

b 2 shows three successive railway- | for a purpose which will hereinafter be dovel-

b h .- -

40 blocks B, B, and B?, named in'the order in'| oped. . o5

- ratlway-trains and-similar to the'three rail- | the block B is characteristic of apparatus =

- Vlarkysinsulated. from each other and also be-'| tem, it:may be taken as an example.

_ ‘tuslocated in proximity to the adjacent ends |'ized rear track-relays, such as X¢, including

oo track-relays Y* and Y# locat

e ays 4 ang 17 located, respectively, | clearing coils I, organized together, and with
-+ -at the advance ends of the railway-blocks B | a common ‘main- armature. and a pivotally-

o way-blocks diagrammed in Fig. 1, being simi- _correspondingly located throughout the sys- . =~
. 45:1ng equipped with railway signaling appara-'| The system-of Fig. 2 comprises semipolar- 110 . ..

cks. The adyance | home clearing coils E and home and distant

- So and B in construction, -operation, and in'| mounted polarized armature j, such coils and 1ts .

- gods of the track-circuits of their respective | codperating all in the manner hereinbefore

L]

55 lollowing particulars: The advance track-re- | but the rear track-relays of Fig. 2 differ from 120

- afon do not employ resistances such as R | magnets, such as the back magnet G of the -

- Obthe track-circuits and controlled by and | disposed in attractive proximity to the main

- ot lig. 2 are in structure, connections, and op- | home and distant clearing coils F thereof,

-~ cration the same as the advance track-relays | which may now be termed collectively the

ooof Flg11f1tbeassumedthattheresmtances 1 front” coils of the relay: in contradistine-
65 R and R ofFig, 1 are constantly short-¢ir- | tion to its back coils G.: - This disposition of 130




is

the back magnet makes its attraction upon
“the main armature opposed to the attraction

exerted thereupon by the front coils E and F.
The pivotally-mounted polarized armature 7

15 normally retracted away from contact-

- malking position, as in the system of Iig. 1,

.10

20

“while the main armature tends always to fall

by eravity or other suitable constant retract-
ive force away from its front coils £ K and
toward its back magnet (x, so that such main
armature is not wholly dependent upon the
back magnet G for its retractive force, al-
though such back magnet G when energized

reinforces the constant retractive force tend-

ing to retract the main armature. The mam

~armature controls its contact-fingers m o

and 45, so as to move the contact-fingers m
and o into contact, respectively, with the
contact-stop n and the contact-spring p,
while moving the contact-finger 45 out of po-
sition of contact with its ccdperating contact-
spring 46. Reversely, the retractive move-

ment of the main armature breaks the con-

tacts m n and o p, while closing the contacts
25 '

45 46. . . : _
Each signaling apparatus mterposed be-

- tween successive blocks comprises a relay-

30

40
i . o o
lease 1ts rear pole-changer armature, which
‘will then be retracted by gravity or any other
suitable constant retractive force so as to re-

‘restoring battery, such as 44, the current of

the battery through its external circuit being
directionally controlled hy a rear pole-
changer including contact-fingers 38 and 41,

actuated by a rear pole-changer armature,
-not shown in the diagram, but controlled by a
slow-acting rear pole-changer magnet A, so
35

that after the magnet has been energized it
will attract i1ts armature so as to move 1ts
contact-fingers 38 and 41 into contact with
thelr respective codperating contact-stops 39

and 42, and after the magnet has been deén-

ergized for a short period of time 1t will re-

~verse the positions of its contact-fingers 38

45

50

and 41 and bring them into contact, respec-
tively, with their codperating contact-stops
40 and 43 1n lieu of their respective contact-

stops 38and 42. Therear pole-changer mag-

nets are normally deénergized and their ar-

matures and pole-changer contact-fingers
are therefore normally in retracted positions.
The track-circuit pole-changers of Kig. 2,

which may now be termed the “advance’

55

60

pole-changers in contradistinetion to the rear

b

pole-changers of the system ol If1g. 2, corre-

spond in connections, functions, &c., to the

semaphore-actuated pole-changers of Ig. 1;

but in the present instance such track-circuit
pole-changers or advance pole-changers are

operated by advance pole-changer arma-

tures, not shown in the diagram, but actu-
ated by advance pole-changer electromag-

nets, such as C, normally deénergized, hut
controlled by a local circuit m a manner

‘827,411

., ; i ' .o i 'y ¥
addition to operating the contact-fingers )

-and 6 of its pole-changer at the advance end

of the block B the armature of the advance
nole-changer magnet. also operates an addi-
tional contact-finger ¢, cooperating with the
contact-stop e. Normally—that 18 to say,
when the pole-changer magnet C 1s deéner-
gized—this contact-finger ¢ makes contact
with its contact-stop e, while the contact-

fingers 2 and 6 of the advance pole-changer

make contact, respectively, with their co-
operating contact-stops 4 and 7. ‘I'he con-
tact-fingers ¢, 2, and 6 are normally held m
stiich normal positions by suitable retractive
means, not shown in the diagram, but eflect-
ive to draw such contact-fingers into their
normal positions when the advance pole-
changer magnet is deénergized. When the
advance pole-changer magnet is energized,
its armature is attracted thereby so as to
move its contact-finger ¢ out of position of
contact with its codperating stop e, while
moving its pole-changer contact-fingers 2
and 6 out of contact with their respective
stops 4 and 7 and into contact with their re-
spective stops 3 and 5. |

Each signaling apparatus interposed be-
tween successive rallwayv-blocks of the sys-
tem diagrammed in Fig. 2 comprises two sem-
aphore-actuated contact-levers, such as w
and 36, codperating, respectively, with a con-
tact-stop  and a contact-spring .37. Nor-
mally—that is to say, when the home-signal
semaphore ITis in its danger position—these
semaphore-actuated contact-levers are out of
contacting positions; but as the home-signal
semaphore is moved to its clear position the
semaphore-actuated contact-levers 36 and w
are moved into contacting positions, the con-

tact-levers 36 first making contact with its

codperating contact-spring 37, and the con-
tact-lever w making later contact with its co-
operating contact-stop x, so that when the
home-signal semaphore has attained its ex-
treme clear position hoth of its semaphore-
actuated contact-levers are in contacting po-
sitions. Of course when the honie-signal
semaphore is moved again to its danger posi-
tion its semaphore-actuated contact-levers
are by such movement of the semaphore re-
tracted from their contacting positions.

We may now consider the circuits and cir-
cuit branches which codperate with or are
comprised in the track-circuit of any block of
the system, taking, for example, the block 1%
since all of the circuits and circuit branches
of this block are illustrated in the diagram.
An advance track-battery, such as 9 1s lo-
cated at the advance end of each block and
corresponds in all respects to the advance

track-batteries of the system of Iig. 1. Ix-

cepting, of course, the connections dispensed
with pursuant to dispensing with the resist-
ances, such as R of Fig. 1, as has been already

65 which is to be fully described heréinafter. In | explained, the advance track-battery 9" and
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- 20
- being thereby normally
~ vance track-battery
force hevmg the -home eleemng direction or
' ‘The connections at the rear end of |
the block B? are, however, different from the

, _1ts edva,nee traek—rele
~ gether and through the advance pole-changer
o £o the advance e Unds of the rails of the block | negatively, re spﬂetwely
- B2 all in the manner Whleh has already been
5 descrlbed with respect, to the eorrespondmg-’
. connections of the system of Fig.
~ . advance track- bettery
" relay and advance pole- -changer and all the

- connections thereof e,lso correspond in opera-
— 19

tion and codperation to the eorreepondmg
- elements of the system of Flg )
- -advance end of the left rail { of the block B2

normally leads through the advance pole-

- rear end eonneetlens of the blocks of the sys--

“tem of F1 resent mstanee the

P .treek—elremt of each’ block COMPpIisgs a rear |
~ branch, which is normally closed | and which

_: 30 is. tre,eea,ble as follows:.from the rear end of

40

45

'. 6o.
- rearpole-changerinto the pemtwe pole of such |

while ' the ‘negative
“pole thereof leeds normally through such rear. |

~ pole-changer and the baek coils G to the rear |
. 65

- changer to the ne gatlve pole of the advance
- leads throu h the front eoﬂs K2 J 2 of the ad-
vance treek—r clay Y* and thence throti oh the
 advance |
~ - ‘advance end of the right rail r of sueh block,
o the advance ends of the rails of the block Bz_l _
charged. by the ad- o

track-battery, while the positive pole thereof

ele—ehenger and normally

9’3' Wlth eleetromotwe

pol a,rlty

In the

the ri ht Ttail r of the bloek————for mstance the

~ to such rear end “of the right I‘&ll and to the.
" contact-finger 38 of the rear pole- changer of |
the block 132 thence through su¢h contact—-_;ﬂ
'ﬁn er and 1ts eooPeretmﬂ' eontaet -stop . 40,
- _..w1th which the finger is normally in eenteet
- thence through conductor .34, eonteet~spr1ng,f
46, contact-finger 45, norma,lly
w1th such spring and eontrolled by the main
~armature of the rear track—rela,y X3 of the
- block B2, and from such conta,et—ﬁnger 45 |
~ through conductor 32 to the positive pole of | have the e
- the rear traek—bettery or: rela}n—restorm bet-—f
tery 44, thence through such. ba,ttery to 1ts |-
negetwe pole, and from the negative pole
thereof through conductor 33, contact-stop
43 of the rear pole-changer; its eontact -linger |
41, normally in contact theremth conductor
5> 18, the two. beck coils G of the baek magnet |
of the rear track-relay X3, the circuit leading |
through such back coils ] m series with each’
- other, e,nd thence leading through eonductor.f
- 19to the rear end of the left rail Zof theblock |
B? with which rear end such condiictor 19 18
o eonneeted Tt will benoted that the foregomn' _
 rear branch of the track-circuit of theblock Bzg'_* '
- includesits rear treek—bettery or relay-restor-
' ing battery 44 with the rear end of the Tight
rail of the block leadmg norma,ll through the--'

mn Gontaet'

rélay-restoring battery,

end of the left I'ell 80 thet the rear traek—bet—"

b

Y‘1 are connected to—-.'

1, and such
and advence track-

1, so that the |
,the e

Hig. 1

tery or rela,y-restorm ba,ttery

Gh tonds to foree

charges the right and left ralls. esﬂzwel and o
and tends to force_ o .

current through its rear branch of the track- ~ =
‘eircuit and through such rails thereof in g
direction ‘opposed to the direction in ‘which =~
' fthe advance track-bait oy B
current through such rails.

| relay- I‘estormg Dbattery 44 constitutes a
counter or opposed clectromotive force in the' R
track-eircuit or track branch of the advance =

e :
Thus the rear. or - - s g

track ba,ttery 9P the result being to reduce B

lock and in a manner which has alreed

: :heen elearly described with respect to the re-'
fect of the momentery relay—re—_
storing current employed in the system of .~ -
. 1 and derived from the semephore actu- -
r-atmg or relay-restoring batteries, such’ as 8,
The advance treck—bettery [SLR a,nd o

| the rear tmek-battery or relay—-restermg bat- ' go L .

tre,etwe e

thereof.

Y4 of such -

Tective- eehduct_a,nce of the track-cir- =
cuit of the block B2, and thus maintain m
retracted positions both the home clearing 80 =
and the home and dlstent cleermg arma- - 7

| fures of the advance track-relay
to the b

tery 44 may be so balanced in their eleetro-—_'_-f‘ -

‘motive forces that neither battery forces any

eonmdera,ble amount of current through the*--" .

._traek—elreult of the block B2 1 in opp osition' to
‘the other battery, the effect as regards con-

sumption of current belng

_bleek B>—through conductor 16, Gonllected, ‘ I:

that of the nor—;'»*"_' -

me,lly open track-circuit of "the system of =

llllll

1ts normal retracted pOSlthIl

We may now consider the 0peret10n of the_ T e

system diagrammed in Fig. o
with an mwetlga,tlon of" thﬂ sequence of ae—f S
tions resulting from the progressive move-
‘ment of a rellway—trem along the railwa; -hnef-i‘: .

‘Of course some current may flow -
from elther or both’ betterles throu h the e
leekege branch of . their. common traek—c.lr— 100
-cuit, but such ¢urrent will not be’ sufﬁelent to
effoct : any attraction of their armature of the . ~

.....

-!adv&nce tra,ek.—-rela Y4 nor will it in’ a,ny-_a_f_”.":;
‘wise affect the rear treek-—re]ey X? since’'dny -
current passing through the rear braneh of 1oy
the track-circuit, Wthh has just been de- - T
scribed as meludmg its back coils' &, can only'- -
Tect of energlzmg such baek coﬂef T
and causing them to hold ‘the - main armature . .

of the rear traek—rula, X3 still mere ﬁrmly 111_,'_;_1_',"1_9 B

2, commencing .

rr§ .

end toward the bloek B end from e pou}t 111 SRR

rear theredf. S
It may be assumed that a raﬂwey tram or .
.;-jﬁvehlele 1S present in" the block in'rear of the _
‘block B and'is proceeding toward thé bloék® -

B. The" presence of such train or vehiclé in -
the.block in rear of the block B’ will have
short<circuited ‘the ‘rails. of such rear block-
-and will have actuated the advance; track-re- - '

lay at the advance end of such reai block so
thet the home eleermg coils and the' home R

- - ’ .

and. distant clearing coils and the back coils : .l

of the rear treek—reley at the rear end of the o

| block B correspondmg, respectwely, to the
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home clearing coils E and the home and dis-
tant clearing coils F and the back coils GG of

~ the rear track-relay X? at the rear end of the

10

20

Dblock B? will all be connected to the rails at

the rear end of the block B, so as to be 1n-
cluded in the rear end of the track-circuit of
such block and all in & manner which will

Jater be developed with respect to the pres-

ence of a train in the block B and the eftect
thereof upon the advance track-relay Y? and

the rear track-relay X3, located at the ad-

vance and rear ends of the blocks B and B?,
respectively. Such connection of all the

coils of the rear track-relay of the block B in’

the rear end of its track-circuit so increases
the conductance of such track-circuit that
the home clearing relay-armature of the ad-
vance track-relay Y? at the advance end of
such block 1s attracted toward the front coils
K J of such advance track-relay, all in the

‘manner and for the electrical and magnetic

reasons already set forth in connection with

the corresponding operation of the advance

track-relays of the system diagrammed in
Fig. 1. Such attraction of the home clear-
ing-armature of the advance track-relay Y3
brings its contact-finger f into contact with

its cooperating contact-stop ¢, and thereby

closes a circuit local to the signaling appa-
ratus at the advance end of the block B, such
local circuit being a local circuit of the relay-

restoring battery or rear track-battery 44, in-

cluding the home clearing coils K of the track-

~relay X3, connected to the rear end of the

35

track-circuit of the block B>

Such local cir-

. cuit is traceable as follows: from the positive

40

pole of therelay-restoring battery 44, through
the conductor 32, contact-finger 45, 1ts codp-

erating contact-spring 46, with which the
contact-finger 1s normally 1n contact, con-
“ductor 34, rear pole-changer contacts 40 38,

- conductor 16, contact-stop g, its codperating

50
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contact-finger f, which has just been moved
mto contact therewith, conductor 17, the two

‘home clearing coils K in series with each
_other, conductor 18, normal pole-changer con--
tacts 41 43, and conductor 33, back to the

negative pole of the relay-restoring battery:
Such closing of the contacts f ¢, which intro-
duces the home clearing relay-coils Ii into a
local circuit of the relay-restoring battery 44,
also introduces such home clearing coils Ik
into the rear end of the track-circuit or track
branch of the advance track-battery 9° of
the block B? such rear home clearing coils I
being introduced in parallel with the relay-
restoring battery 44 as regards the circuit re-
lationship of such coils and battery to the
track-circuit of the block B* therear branches

60 of such track-circuit being now traceable as

1
o

I. -
.

follows: from the rear end of the right rail of

the block B?, which right rail leads from the
positive pole of the advance track-battery 9>,
through the conductor 16, and thence through

iy
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one of such parallel branches leading {from
the conductor 16, through contacts ¢ 7, con-
ductor 17 and rear home clearing coils E to
the conductor 18, and the other branch lead-
ing from the conductor 16, through the nor-
mally closed rear pole-changer contacts 38
40, wire 34, 1101‘111&}1y closed contacts 46 45,
controlled by the rear track-relay X*, wire 32,
to the positive pole of the relay-restoring bat-
tery 44, and thence through such relay-re-
storing battery in a direction opposed to the
direction of its own polarity and to the con-
ductor 33, and thence through the normal

rear pole-changer contacts 43 41, to the con-

ductor 18, where the two branches reunite
and from whence the track-circuit of the
block B* continues through the back coils G
of its rear track-relay and through conductor
19 to the rear end of the left rail [ of the
block. TFrom the foregoing it will be appar-
ent that the home clearing coils I of the rear
track-relay X® of the block B* are iecluded
both in a circuit of the relay-restoring bat-
tery 44 and in a circuit of the advance track-
battery 9° and that both these batteries co-
ordinately or conjunctively tend to mduce
current in one common direction in such home
clearing coils or front coils K, although the
two batteries are still opposed 1 the respec-

| tive directions in which they tend to mduce

current in the back coils G of the rear track-
relay X? wherefore the home clearing front
coils E of such rear track-relay preponderate
in their magnetic attraction upon the main
armature thereof and raise the main arma-
ture to its attracted position or position of
nearest approach to such home clearing front
coils E and to the home and distant clearing
front coils F. Such attraction of the main
armature of the rear track-relay X* closes 1ts
contacts m n o p and after the main armature
has passed through a portion of 1ts move-
ment toward the front colls opens 1ts con-
tacts 45 46. The spring-contact 46 follows

the first portion of the movement of 1ts codp-

erating contact-finger 45, so that the rear
branch of the track-circuit of the block B*
including such contacts 45 46 and mcludmg
the rear track-battery 44, will not be broken
until the main armature of the relay has been
moved a considerable distance away from 1ts
back coils and toward its front coils. After
such rear branch of the track-circuit, includ-
ing its rear track-battery 44, 1s broken the
home clearing front coils E of the rear track-
relay X3? and the back coils G thereof remain
connected in series with each other in a single
rear branch of the track-circuit traceable as
follows: from the rear end of the right rail »
of such track-circuit, through the conductor
16, contacts ¢ f, conductor 17, home clearing
front coils E, conductor 18, back coils G and
conductor 19, to the rear end of the left rail [
of such track-circuit. The rear track-bat-
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65 two parallel branches to the conductor 18, | tery 44 now being completely out of circuit, 130



......

10

20

.30
. .relay untiliit reaches its: p031t1011 of uearestl'f
- “approach thereto, where it:is held- by :such"
-._.fi;.,{_.};;-;;izfﬂi;;f}ipreponderance of the home clearmg frout:g-_
350

40

"'"--\._. ) -Ii

..........
‘‘‘‘‘‘‘‘

"7.',"-";-"-'--i_'3‘_'3'.f-t1'le adva,nce track—-battery 9"-‘ mduces current f the block B2
he '-‘f_iii;.throughout its track-circuit of the block B?:
" “and through the rear branch’thereof which | B
by Presence of a train in the block inrear of
‘the block "B, so as:to introduce the home 7o "
fﬁ{c]earmg front coils E of the rear track-relay
X3 into the circuits already e
_.};track—-battery 44 will commence to dlschargejf_"f.;-" S
‘current . through’its local  cireuit,. Ancluding oL
-such “homie clearing- front coils o8 and - wﬁ

o thus energize them; but:it will continue to = .~

‘advancetrack-battery, together withthe ¢on--
. rstant -retractive. effort of gr&wty o) o other]{
“suitable force upon the main armature. Such:
1;__?prep0nderance of the. magnetlc a,ttractlon of |-
. 'the home¢learing’ front -coils: E - upon ithe
" .ﬁ'{:mam armature of the rear track:relay ‘after |
- -it*has cut-the rear track-b attery 44. out of ]
" icireuit; together with'the:'momentum of such
_";;;f;}._'i':;.--'._i_'jarmature at the instant of Cutting out such:
. rear track—-battery 44 - continues to.move the
30-main;armature: toward the front.coils: of the |

.....

It Wlll be clea,rly apparent that 1f

7 clearing’ front coils E: of the Tear tr&ck—rel&

R PR
. Sa
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- -
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"."g,f'?'.’_i_';':_f.'.-,"}_SE&I‘I@S with the back coils G of:the:rear: track-—?_f
- -relay of such'block; because: the circuit of: the:|
loiTear: track=b: &ttery 44 throu hsuch. ‘rear:|
,f.:-"sT_j?___‘_.-_i';{;;-L‘-f{branch ofits trackicireuit, Would be closed by
‘g5 the short—clroultmg effect, of . the wheels and:?_
o gxles of the train. Whlch is:assumed to have.
- entered:the block B2 - |
ji ,.-_"--..J..'.'..:_fl.jg.fg%-fromz~ the rear track:—ba,ttery 44 throu h the}_"iﬁ

Ho
- relay.of sueh block; ‘would. of:course energize |-
O '_e_;'ﬁ‘}ffsueh back: coilsiabove: their, normal strength |-
__é.j,'_";'j;'-gjr--j-ﬁ;}a‘nd cause them to hold: their main: a,rmaturel’}f
" -in'its normal or'retracted: p031t101:1 even:more |

65 ﬁrmly than in’ the absence of a,ny tram from 1 mg such mevement brmgs 1ts semaphore ac-IsO
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home clearing front coils E due only:to-ener--
. gization from the advance: track-ba,ttery 9b.
gl reponderate over the.combined retract--
Ceiye: effort -of the back coils &, likewise due :

manner iwhich

tramj-_
-_:_ﬁ;.;.f-':;f@.-;i-;._-ij:were present in.the:block B prior. to: closure;f#_
. -'of the:home clearing contacts:f |
' “tion of the home: clearing armature of the ad--
" vance track-relay Y3, which has alrea,dy been |
explained ‘and- Whlch Jintroduces:the home

¢°by -attrac-

_pose thereof;
“preliminarily eonnects the distant clearing .

lowing conductors: -

Such’current, ‘passing |-

0 " . - -
B Sl e e i
- .. ' 1
" et o- H l.7- W
Lo, v
. . L} L}

‘rails; whereby the home clearing front coils &
“and ‘the back coﬂs Gof the rear track-relay
X will: opposeé.each other in their attractive .
| efforts upon ‘their common main armature,
. only to: euerglzatlon by the current from’ the'| although the attraction of the back coils Gr
'-r_'icomblned with the: constant, retractive. force
'{t_‘fcontmuously exerted on the main armature,
wall: preponderate over the. magnetic attrac-‘ ST
tion of the home. olea,rmg front coils E, there- . -
| by preveutmg such-home clearing front coils " .o
“Arom- .f:rttr.f.a,ctlu%1 their. main arma,ture in: the

“The clusmg of the contacts 0P

such: conta,ct—ﬁn er:

ﬁ..ductor 26:back to- the oppomte or negatwe- 1 25

. .
(RS __;ill-"_

When uuder these condltmns*. A
-instant to the presenceé of a:train in the block . -
g .| B2 the advance rel&y—conta,cts fgareclosed .~ -
7+ ~has just’been traced; so that both the’ home | |

5 clearing. fruut coils: E and the: back coils G,
- included in. “siich branch an‘series, are : ener—{-:f:
’-’-f;_f'.;'-.}:?'.;;{glzed a,nd exert opp osing magnetm attr&c-’_ﬁji
o tlonssupon the'main’ armature ‘which'i 18, 111ter-1{5-
‘. o posed betweer them ; but these:¢ opposingicoils :
10 .are so construeted: and &d]usted and their re-:
..~ spective distances from their: cOMmMON- main-
3_f-armature at the instant of breakmg the clr—---_-f?'
o euit:of the rear track-—battery 44 areso:deter-.
- mined ‘that the ‘magnetic -attraction of the
o IS

traced, the. re&r_ﬁ_"':_'j‘-'i':"f'{ "-

“discharge current also through the back coils
| G byway of the rear brauoh of the. track-cir-
‘[-cuit-of: the block B¥ and its short- circuited .
30 i

o i
as' a]ready been descrlbed as .o
'J;rresultmg from" presence of a trainin the block =~ .. .
-inrear of the: block B, providi ing'the blockB2is - -
‘not.occupied. - “When the main - armature of
therear tra,ok—relay X3isattracted: toward its g5 o
“front coﬂs by such presence.of a train-in t,ile'_'-_"-"_'.__-- e
‘blockin rear Of the block B, the. closmg ofthe -~
contacts m n, resulting from such attraction ~ .
| of:the:main armature prehmma,rﬂy closesat .

“such contacts still: another rear branch of the 10
track-circuit of ‘the block: B?, which may EEE
“designated the ¢ ‘distant’’ clearmg rear branch.—_._-._ Sr
“thereof and which vet rema,ns however,com- .
pletely. ‘closed at other’ con‘t&ot—pomts
1 distant clearing rear: branch will later be L
S :| traced: and: described, together with the pur- -~ .
X3 into'thé rearend: of the track-circuit of the';-_}j e e
o block B?and alseintoalocal cireuit of: the rear |
- track:battery ‘44 of such block, then: priorito !
such closure of the home' c]earmg contacts £ ¢g-
- of the advance track-relay Y®the rear track- |
. battery 44 of the track-circuit of the block' B? |
~would be: dlschargmg current throughitsnor-
“mally. closed rear: ‘branch of such: track—clr-f-_f-_
cuit; including such rear ‘track-battery 44 in |

be

This .~

-__,contactm-ﬁnger & of the advance track—relay T N
Y3withone pole—m thisinstance the negative 110 ©
‘pole-—~of the semaphore-actuating battery8, =~ - .
‘such. ¢onnection: bemg made. through the fol—--._aff}“-_ Lo
the conductor 26 eon~". L
‘nected 'to .the negative pole of such serna— e
phore- a,ctua,tmg battery, ,co.uta,cts 0P, con-f____};; R
.ductor 25, and couductor 29; connected to. .
“'The. closmg of contacts T
0P, alqo closes: the local circuit of the home =
-~ | semap yhore- a,ctuatmg magnet ‘h,.such local =~ - R
;jif.clrcult belng as follows: from one pole of the 120 - =
j_fzsema,phore &ctuatmg batterv-—-——m this" case]l_"__; S DA
the. pomtwe pole. thereof——through the. con- Lo T

| -_.._.ductor 24, home semaphore- actuatmg mag-- .
‘| 'net h, conductor 25, contacts p. o, and. con- =
ti;_through the ba,ck coﬂs Gr of the rear tra,ck—if:
'ijpole of the battery. L
- #As soon as the home semaphore-ﬁa,ctuatmg-'j-_i','_'_‘;-_j’f_,g o
-}';Jmagnet b s energlzed its-home-signal sema~ .~ -
“phoreH. moves to. clear: position; and dur-" - -
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tuated contact-lever 36 into econtact with 1ts

codperating contact-spring 37, thereby im-

‘mediately closing the following local circuit

of the advance pole-changer magnet C: from
the positive pole of the semaphore-actuating
battery 8 through conductor 24, semaphore-
actuated contact-lever 36, 1ts cooOperating

contact - spring 37, advance pole-changer

magnet C, conductor 35, contact-stop €*, and
its cooperating contact-iinger ¢ normally
held in contact with such stop €® by retract-

ive effort of the distant signal back magnet

20

30

35

4.0

I and then from the contact-finger ¢* back to
the opposite or negative pole of the sema-
phore-actuating battery 8, through the suc-
cession of conductors already traced and
forming a connection preliminarily closed at
the contacts o p. The advance pole-changer
magnet Cis immediately energized by closure

of its foregoing local circuit and immediately

attracts its armature, so as to move the con-

tact-finger ¢ thereof out of position of con-

tact with 1ts codperating contact-stop e,
thereby opening at the contacts ¢ ¢ the dis-

tant clearing rear branch of the track-circuit |
-of the block B?, which has already been men-
“tloned and which 1s

yet to be completed.
Such opening of the contacts ¢ e of the dis-

tant clearing rear branch occurs immediately

after the semaphore-actuated contact-lever

36 contacts with its spring 37 during the clear-
ing movement of the home-signal sema-
phore H and occurs, . therefore, betore the

further clearing movement of such home-sig-

nal semaphore H has carried 1ts semaphore-
actuated contact-lever w into contact with
the contact-stop x, so as to close at such con-
tacts w x such distant clearing rear branch,
but not until the same has been opened at its

other contacts ¢ e.

The attraction of theadvance pole-changer

~armature by its pole-changer magnet C re-

45

verses the advance pole-changer controlied
by such armature, so as to send distant clear-

ing current over the rails of the block B, and,

thereby clear the distant-signal semaphore
at the rear end thereof and all 1n a manner

“whichisshortly to be described with reference

55
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to the clearing of the distant-signal sema-
phore D at the rear end of the block B?* and
when the train shall have entered the block
B from the block in rear thereof, wherein the
train is now located 1 its approach toward

the signals at the rear end of the block B.
The train now proceeds nto the block B and.
‘short-circuits the rails thereof, so as to greatly

increase the conductance of the track-circuit
of that block, and thereby cause the atirac-
tion of the distant clearing relay-armature
of its advance track-relay Y*® toward the
home and distant clearing front coils J of such
advance relay. Such attraction of the dis-

tant-clearing relay-armature moves its con- |

tact-finger ¢® out of contact with the stop ¢?,
and thereby breaks the local circuit of the

827,411

advance pole-changer magnet C, so as to de-
energize the latter and cause 1ts armature to
be retracted, thus restoring its advance pole-
changer to position for sending home-clearing
current through its track-circuit and at the
same time recéstablishing contact between
the contact-finger ¢, actuated by such pole-
changer armature and 1ts codperating con-
tact-stop e. The same attraction of the dis-
tant-clearing armature of the advance tracls-
relay Y? toward its {ront coils, which 1s
caused by presence of the train in the block
B and which has moved 1its contact-finger ¢

out of contact with i1ts codperating contact-

stop €%, also serves to bring such contact-fin-
cer ¢® into contact with its opposing contact-
stop ¢°, thereby closing the following local
circuit of the rear pole-changer magnet A:

from the positive pole of the semaphore-actu-
ating battery 8 through conductor 24, sema-

phore-actuated contacts 36 37, conductor 31,
rear pole-changer magnet. A, conductor 30,
contact-stop €°, 1ts codperating contact-finger
¢, and thence through the connection al-
ready traced to the opposite or negative pole
of the semaphore-actuating battery 8. After

‘such local circuit of the rear pole-changer

magnet A has been closed such magnet 1s en-
ergized and attracts i1ts armature, thereby
reversing the rear pole-changer controlled by
such armature; but since such pole-changer
1s at the moment included 1 the open branch
of the track-circuit which comprises 1ts rear
track-battery or relay-restoring battery 44,
together with the rear relay-contacts 45 46,
¢ontrolling such battery and open at the mo-
ment, such reversal of the rear pole-changer
has no immediate effect upon any circuit of
the system. = '

As the train enters the block I3 the signals

{ at the rear end thercol move to their danger
positions, for reasons which will clearly ap-

pear in the description of the corresponding
movements of the home and distant signals
H D at the rear end of the block B* upon
future entrance of the train into such block.

The foregoing reéstablishment of the con-

tacts ¢ ¢, controlled by the advance pole-

changer magnet C and closed by deénergiza-
tionthereof uponentranceof the tramintothe
block B, completely closes the distant clear-
ing rear branch of the track-circuit of the
block B?, which 1s now traceable as follows:
from the rear end of the mght rail » of such
block through the conductor 16, advance re-
lay home clearing contacts ¢ f, conductor 17,

distant clearing contacts ¢ ¢, controlled by

advance pole-changer magnet C, conductor

20, home-signal semaphore-actuated distant

clearing contacts x w, conductor 21, distant
clearing front coils If of the rear track-relay
X3 conductor 22, rear relay distant clearing
contacts n m, and thence through conductor

19 to the rear end of the left rail [ of the

- block B>

Current in the home clearing di-
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rectlon now flows from: the rails of the block |
B through the distant clearing rear branch
of its track-circuit, which has just be N
closed, and through the distant clearing front
- 5 coils F thereof; but such current being in
- bome clearing direction does not ze the

- cores of the distant clearing coils F with the
~proper polarity to actuate their pivotally- |
mounted polarized armature j, which there-
Tore remains in non-contacting position.
.. The foregoing closure of the distant clear-
1ng rear branch of the track-circuit of the

~ block.B? increases the total conductance of

TS

such track-circuit sufficiently to cause the at-
traction of the home clearing armature of its
- advance track-relay Y* toward the front coils
- K*J? thereof, so as to close its contacts 12 ¢2,

. - and thereby clear the home signal H? at the

1 Ilzo

i

advance end of the block B? and at the rear
end of the block B® and in the manner which
has already been described with respect. to

~ the corresponding clearing .of the home Sig-

- nal H, such clearing of the home signal H*
“dependin

+

- cut pole-changer at the advance end of the
- block B?, so as to send distant clearing cur-

30

. rent in liew of home clearing current over
- 30 the rails of such block and through all the

- rear.branches of its track-circuit which are

‘closed at the moment of establishment of
. such distant clearing current; but this’re-

- versal of current in the track-circuit of the

35
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block B? involves a momentary cessation of
current therein between discontinuance of
home clearing current and establishment of
 distant clearing current, and during such
- cessation of current in the track-circuit all the |
coils of its rear relay X? will of course be de-
v energized, so that the main armature thereof |
.- may be released and retracted toward its

~ back magnet G, thereby breaking at its con-
. tacts m n the distant clearing rear branch of
45 the track-circuit, which rear branch has just |
 been closed at the contacts ¢ ¢, controlled by
~ the pole-changer magnet C. The same re-
- traction of the main armature of the rear
- track-relay X® will momentarily break at its
-~ 50 contacts o p the local circuits of the home
- semaphore-actuating magnet A and the rear
pole-changer magnet A; but such momen-

tary opening of the local circuit of the rear

‘pole-changer magnet A cannot effect retrac-
tion of its armature, and therefore the rear:
- " pole-changer controlled thereby cannot be
~reversed, because the armature and pole--
-~ changer controlled by the rear pole-changer
~ magnet A are retained in their attracted po-
~ 6o 'sitions a certain considerable period of time
. after deénergization of such magnet. If the

‘rear pole-changer magnet were not reéner-

- gized before the expiration of such period of
- retention, the rear pole-changer armature and

just been
energize the

“the - art.
| breaking

‘mag

Trestore
g, of course, upon a clear condition |

~of the block'B®.  Such clearing of the home
~signal H?* results in reversing the track-cir-

‘block B? and which

its pole-changer would be reversed by their 65
constant retractive force at the expirationof =~
| the period of retention. The structural and . = =

1-.tl-'_'. R it -

ea

electrical features of the rear pole-changer

magnet A, by means of which is effected the
foregoing retention of 1ts armature and pole-
‘changer, are not illustrated in the diagram; =
e they are in various forms well knownto =~
Also the foregoing momentary =~
of the circuit of the home sema~ -~ .
‘Pphore-actuating magnet % at the contacts 6 75 = -
p by falling of the main armature of the rear
track-relay X®is not equal to the period of re-
 tention of the home signal H, and the main -
“armature will be reattracted toward its front
coils and will thus reclose its contacts o p and
the circuits of the home semaphore-actuating
et~ and rear pole-changer magnet A
“before the home signal H can start toward
danger position and before such rear pole-
changer magnet A can drop its armatureto 85
mormal. position of its rear pole- ~

singe

-

changer.

The

1 .

track-relay X2, due to momentary cessation
of 1ts energizing-current as such current Isre- oo
~versed by clearing of the home signal H2 at.
the advance end of its track-circuif, not only .
‘momentarily opens the distant clearing rear
branch of such ‘track-circuit and the local S
‘circuits of the home semaphore-actuating ~~ =
magnet £ and the rear pole-changer magnet ~
|-A, but also closes at’its contacts 45 46 the =~

rear branch of such track-circuit of the block .~

. B?, which rear branch includes the relay-ro-
-storing battery 44. Thus such battery is
momentarily introduced in multiple with the =
home clearing coils E of such réar trackre- =~ - =
lay X¥ as regards the circuit relations of such
battery and coils of the. track-circuit of the -

- g

:.*752’_;‘ o

100 .

120

the manner and for the reasons already set =~ -
forth regarding the initial attraction of the -

o

| main armature by corresponding coaction of
| the same advance and rear track-batteries
| when the home. clearing rear coils B were =
first introduced into circuit by entrance of tha -

| train into the block in rear of the block Band

P T

LOR. . -
block B? and its advance track-battery 9%, =
while at the same’ time such battery is also- -~
‘introduced in series with the same home =
clearing coils in a local circuit of the signaling -
apparatus located at the rear end of the 1
' - which local circuit- has been
| traced hercinbefore. Now since the ad- ~ = -
‘vance and rear pole-changers controlling the -
currents of the advance and rear track-bat-
‘teries, respectively, are both reversed, such
_two batteries will oppose each other in their =~
| efforts to energize the back coils G of therear .~ =
track-relay X® and will assist each otherin
“their concurrent efforts to energize the front
‘home clearing coils E of the same relay, so as
to effect reattraction of the main armature n
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when both the advance and rear pole-chang-
ers of the block B* were in their normal posi-
tions. | |
The foregoing reattraction of the main ar-
mature of the rear track-relay X® immedi-
ately reopens the rear branch of its track-cir-
cuit, including the rear track-battery 44, and
at-the same time recloses the local circuits of

the home semaphore-actuating magnet & and

the rear pole-changer magnet C and before

the home signal H has had time to assume

danger position and before the rear pole-
changer has been restored to normal posi-
tion, so that such home signal is still held
clear and such rear pole-changer is still held

reversed. The same reattraction of thé,

- main armature recloses at 1ts coatacts m n

20

20

35
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45

the distant clearing rear branch of the track-
circit of the block B?, in which track-circuit
a current in distant clearing direction 1s now
flowing. Now, therefore, distant clearing
current flows through such distant clearing
rear branch of the track-circuit of the block
B? and through the distant clearing front
coils F included in such distant clearing rear
branch, and such distant clearing current in
the distant clearing coils I effects the actu-
ation of their distant clearing polarized ar-
mature 7, so as to swing such armature into
position of contact with its codperating con-
tact-stops & 1, thereby closing the following
local circuit of the distant semaphore-actu-
ating magnet d: from one pole, in this in-

stance the positive pole, of the semaphore-

actuating battery 8, through conductor 24,
distant semaphore-actuating magnet d, con-
ductor 28, contact-stop 7, polarized distant
clearing armature 7, contact-stop k, and con-
ductor 26 back to the opposite or negative
pole of the battery. Upon such closure of
the local circuit of the distant semaphore-
actuating magnet d the latter is energized
and effects the clearing of its distant-signal
semaphore D, so that when the train reaches
the advance end of the block B 1t will come

.upon clear signals for both the home and dis-

RO

tant blocks B? and B, respectively. The
train now proceeds into the rear end of the
block B? and as the advance trucks of the

train enter such block their wheels and axles

short-circuit the rails thereof and deprive all

- the rear branches of its track-circuit of cur-

55

| Ih6c

maln armature.

rent, so that all the coils of the rear track-
relay X® become immediately deénergized.

The immediate result i1s that both the main

armature and the distant clearing armature
of that relay are retracted to their normal po-
sitions, so as to open all their contacts ex-

cepting the contacts 45 46, controlled by the

main armature, these latter contacts being
closed by the retractive movement of such

tween the distant clearing polarized arma-
ture 7 and its contact-stops k 7 opens the lo-

The opening of contact be- |

827,411

ating magnet d and causes the distant-signal

semaphore D to go to “ danger.”” Theopening

of the contacts m n, controlled by the main
armature, opens the distant clearing rear
branch of the track-circuit, which is the
branch including the distant clearing front
coils F. The opening of the contact o p, also
controlled by the main armature of the relay,
opens the local circuit of the home sema-

phore-actuating magnet %, and thereby de-

energizes such semaphore-actuating magnet
and causes its home-signal semaphore H to
oo to danger position. Such danger move-
ment of the home-signal semaphore I opens
its semaphore-actuated contacts w x and 36
37. Thereby the distant clearing rear branch
of the track-circuit of the block B* is opened
2t its semaphore-actuated contacts w x n ad-
dition to its opening at its rear relay-contacts
m m, while the opening of the semaphore-
actuated contacts 36 37 opens the local eir-
cuit of the rear pole-changer magnet A,
which local circuit has, however, been also
opened at the rear relay-contacts o p n-
cluded therien, and as soon as the period of
retention of the rear pole-changer magnet
expires its armature and pole-changer will be

restored by their constant retractive force to

n0ormal positions.

The' reéstablishment of contact between
the contact-spring 46 and its codperating
contact-finger 45, controlled by the main ar-

smature of the rear track-relay X* of the

bloek B2, recloses the rear branch of the track-

circuit of that block, including the rear track-

hattery or relay-restoring batery 44 mitsown
local circuit as well as in such track-circuit.
Thereupon such rear track-battery 44 1s re-
ostablished in its two parallel local and track
circuits, including, respectively and in parallel
with each other, the home clearing front coils
B of the rear track-relay X® and the back
coils G thereof, the circuits of the rear track-
battery 44 being now traceable as follows:
from the positive pole of such rear track-bat-
tery through the conductor 32, rear relay-
contacts 45 46, conductor 34, rear pole-
changer contact-stop 42, its cooperating con-
tact-finger 41, which is to remain i contact
with such contact-stop during the period of
retention of the rear pole-changer armature
in its attracted position or position for revers-
ing the rear pole-changer, and from such rear
pole-changer contact-finger 41 to the con-
ductor 18, and thence to the conductor 16 and

. through the two parallel branches, including

the home clearing front coils & and the back
coils G, respectively, the first branch leading
through such home clearing front coils 14, con-
ductor 17, and advance relay home clearing
contacts f ¢ to the conductor 16, and the other
branch leadign from the conductor 18 through
the back coils G, conductor 19, left rail / of the
block B2, short-circuiting wheels and axles ol

65 cal circuit of the distant semaphore-actu- | the train which is entering such block, and
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p ole- cha,nger contact-finger ‘38, its"contact-.
-?-'i'-‘StOP 39; with:which such oontaot—ﬁncrer 18 to' |

- back to the opposite: or negative pole of the
Loolerear track-b attery 44... Current. from the’ rear:|
< 10 track-battery

o
. block B,

_?'f.j;i:'i?..'._fl.;jfthe rearend of the left rail thereof; a,ltheugh'éi_; ';i'ljthence Tearwardly
“back to:the battery

" -such currentcan produce no: 1mmed1ate effect- |
Y*, connected to the advance . 'f

: "-”e’:-'-."{iupon the relay:

65

".f?,.entered the block B2

rlght rall 7 of s uch blo ck to the conductor 1 6
}__=-+'_.__:_-j._wherem the: two branches reunite and: fromé.
" whence the cireuit, continues through the réar

"I""

" LI

-----

wheéels and axles of the tram

a relay-restoring function, which. will clearly

:gether with. the ‘constant’ retractive force.___;
S UPONL the arma,ture

end of the trachmwomt smce the ShOI‘t—GlI‘—

0u1t1ng eﬁ’ect of the tram now present in the'_;‘-* PSR PSS
| ;,;_-block B2 prevents; any transmission of cur-- ..

| rent from its rear traclebattery or relay Hre-f:;;’- :
storing - batter forwardly -along the rails of

P The reversed currentfrom the rear
.}‘_f‘.'f__-’_:?;};_-_'f;,_-ji'tracl;;_b attery 44 through its track—clrcult has |
35. y
-+ “appear hereinafter in- the desc.rlptlon of the |-
- operation of the system- resultmg from the.
exitiof ‘a train from the: block B and: mto a
:_-'.--_.i;_j.;'_iébra,nch or siding in lieu of the block B?: -
o der the foregmng conditions. estabhshed by :| which the rear pole- changer having been re-
':'_i';f'__;jentrance of the train into. ‘the block B? cur-|
“‘rent . from- the rear track—battery
“‘throughits rear. pole -changer both before and
“rafter such

44 flows’

pole- cha,nger has been. restoredaﬁ-';
to normal ‘position; and through both the
~home’ clearmg froh’t' coils E and. the: back;.
“oeoils. G of ‘the rear: track—-relay X3 so that |
- theseé: coils - Opp osﬂzely attract. their commonjﬁj
. main‘armature;: although the ‘back coils, to- |
50:
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_ 44 contmues to flow. through. |
“oecdts'rear pole—changer and-through: its circuits |
- which'have just been traced: and in:the:re- | Y+of the block ]i":.2
- verse direction :detérmined: by the reversed.
a.j;;_';i_?p081t1011 of such: pole-changer and until the: |.
.15 period: of’ reténtion - thereof - has elapsed
:-f-f-{'__i;_j.j;:_.r-.:‘-'_:whereupon the pole- changer 18 re‘versed S0 as
.10 reverse ‘the’ dlrectlon In which: cirrent
'”;-L.?&jﬂ";f%j,ljigiﬂows fro:m the battery through such’ para]lelgg
.- branches ;: ‘but the period of pole-changer re- |

20 tention is short as ‘compared with:the move- |

1ts contact-

;-::relay—corlt&cts 0

:j-é:mature reopens its contacts: B
{ opening the rear branch of the track-circuit =~ .. =
“of the block: B2, which rear branch includes =

_restoring battery.

dlrectlon

‘|- such block:. The rear. end of the train now 70~
... rémain’in contact duringits period of reversed{i? leaves the block B; ‘whereupon both the home S
- retention, and thence: through conductor-33: “clearing armature and. the distant clearing =

|'armature of the. advance tra,ck—rela}f Y3 of'ﬁf"f;'_ ERDR R

‘local circuits such contacts are mcluded The
20 1'same retractive movement of the distant:
- -ent' of the train, so that the pole-changer |.
- and-the current from its rear. track—batteryf_f
- arerestored to normal position and direction .

LS

So long as

_'.__‘a,nd thence forward along such rlght rarl
“and through the short-circuiting wheels and _
1 axles:of the train and . to the’ left rail, and. - o
&long the left .rail and .. .

‘The existence and dl—---
rection’ of thls ‘current - shou]d be kept in -

& mmd sitice At s to &SSISt in’ eﬂ’ectlng retrac~- 130 0

nger ¢®.out. ol contact withits co- -
i*-‘.@peratmg contact—stOp e, thereb still further'-.;:_r:.g o

,_-jjf‘openmg at such cont&ets 3 e the local circuit 3
“of the rear pole-changer magnet A, in which

‘that block are retracted for. reasons whmh-’_;i.{, A R
‘will ‘appear-in- descrlhmg the retraction. of
‘the armatures of: the-: ‘advance | track-relay:

upon éxit-of the train from DN
-such. latter block. The retraction of the dis- o

|- tant: clearmg advance relay—arm&ture moves: . el
8o

'olearmg armature reéstablishes contact be- . -
“tween.such contact~f nger-c® and its codperat-.
| ing: contact—stOp e thereby at this point re- =
‘;-._-'_'shortly afterithe. advance end of the trainhas |
25 “Therefore in this par-:
" tieuldr instance. when the ‘train enters the |

-establishing the local circuit of the advance
pole-changer magnet C, although such local go - =
“eircuit of -the pele changer magnet 1s at this ~
~.= block B* from the block B the'reversed direc- |
U tion” of leurrent from the rear’ track-battery:
44 of: the block: B?is short-circuited by the |
present-in.the |
e and therefore has no effect upon the |
R gack—relay at the advance end of the block:
BRTEIRANE B 3

‘moment of course ‘open-at the semaphore-_;;_f ;
ractuated: contacts 86 37 and also at.the rear
| "The "retractive move—--"-'_'..}
{ ment of the home clearmg advance relay-ar- 95 =
fg, thereby re-.. =~ =~ -

;_the home clearmg coils B of its rear track-re- =~
:Such " reopening of such: ‘branch
,-j-throu h the home. clearing coils E leavesin -~

ﬁ;?ﬁ'clrcult w1th the rmls ‘of the block B* only the e
‘normally closed rear branch-of its track—clr- IR

UIl'-';;r'. :

o

|- euit, whlch has hereinbefore been traced: a,nd].,.“;j-_ U
to5
-stored to its normal position leads from the . . .
‘I rear end of :the left:rail I of the block B
_E‘-through the conductor 19; back coils G of the -~
:rear-track-relay, conductor 18, pole-changer
-contacts 4143, conductor 33, relay-restoring 1o .
‘battery 44, and from the pomtwe pele. thereof s
“through the conductor 32, rear relay~contacts- S A
‘45 46, conductor 34, rea,r pole-—cha,nger con- B R T S
1 tacts. 40 38, and. conductor 16 to therearend - =~
|-of the: rlght rail r of the block B2, .
prepondera,te and- Te-
. tain the armature in retracted - position. Tt
~owill*be. noted uhat the current; whlch ﬂowsf;l;
~from the rear ‘track-battery 44 through 1ts |
5. rearpole- changer and-after the same hasbeen:
_-:.f}‘f{jj‘{restored to: normal: ‘position by deenerﬂ'lza,—{
- ~tion-of the rear. pole—changer magnet A1sin:
"=_-'?'Tj?il-"-‘f;’_i:jf-ilts normal relay—restormn' direction: through‘-ﬂé
i the track-circuit of the: b]ock lz—tha,t 1810 |
60 say, such current flows nto ‘the rear end- of
- the I’lﬂ‘ht Tail ot such block: and returns: fromjf

“the train is:present in the block B2 therelay- -~ -
44" thereof continues - to

force current throuﬂ'h the- normally closed::-;;v;;’- SRR
‘Tear- branch of its- track—clrcmt and in.the

| “which | such ' rear branch has
| just- been traced—that is;from therearend. < .~ .
] '.:f,_of the left rall of the block throug h the e

-;1'2 QLA
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tion of the armatures of the advance track-
relay Y* of the block B* when the train shall

_leave such block.

fF1

10

I5

20

30

35

- The presence of the train in the block B? so
Increases the conductance of the track-cir-
cwit of that block that the distant clearing
relay-armature of its advance track-relay Y*
1s attracted toward the home and distant
clearing front coils J* thereof, so as to result in
the clearing of the distant-signal semaphore
D?* at the advance end of the block B? and at
the rear end of the block B?.and in the man-
ner already described with reference to the
clearing of the distant signal D, but provid-
ing, of course, that there is no train present

‘in the block in advance of the block B*—that
18 to say, the block second in advance of the-

distant signal D?. The train now proceeds
forward through the block B? and enters the
block B? in advance thereof, producing all the
results which have just been described as re-

sulting from the entrance of the train into the
block B?. | |

The presence of the train in the block B?*

has of course effected deénergization of the
advance pole-changer magnet C* at the ad-

vance end of such block, so as to restore the

advance pole-changer thereof to normal po-

sition or position for sending home clearing

current through the rails of the block B?, and
so long as the train remains present in the

block B* such home clearing current therein
“1s short-circuited by the train, as is also the

normal relay-restoring current which contin-
ues to flow from the rear track-battery 44
through the rails of the block B?; but the in-
stant the rear end of the train leaves the

- block B? this short circuit is broken, so that

40

‘the normal relay-restoring current comes

immediately into opposition with the home

clearing current tending to flow through the

~ rails of the block B? and from the advance

45

track-battery 9 at the advance end of such

block, whereupon such normal relay-restoring
current immediately insures retraction of the
home clearing and distant clearing armatures
of the advance track-relay Y* at the ad-
vance end of the block B? and with all the

“results which accompanied the correspond-

tures of the advance track-relay Y?.
Thus the train proceeds throughout succes-

- s1ve blocks of the system, causing the signals

55

in advance to be cleared and causing the sig-
nals in rear to return to their normal danger
positions. | |

We may now learn how the signals in ad-

~vance of a train having been cleared by the

60

approach of such train are returned to their

normal danger position when the train leaves
the raliway-line whereon its presence has

caused such clearing of such advance signals.
For instance, if a train leaves the block B by
- way of a branch or siding and after having
- entered such block B from the rear thereof

[ —

1ng retractive movements of the relay-arma-

827,411

and after having reversed the rear poles
changer of the block B* and cleared the home
and distant signals at the rear end thereof,
and hence, of course, having effected attrac-
tion of the advance home clearing armature
of the block B* so as to clear the home signal
at the advance end thereof, and thereby re-
verse the advance pole-changer of such block
B* and maintain therein the distant clearing
current necessary to ‘clear the distant signal
D at its rear end, the exit of the train from
the block B under such conditions will effect;
the retraction of the home clearing and dis-
tant clearing armatures of its advance track-
relay Y?in the same manner and for the same
reasons that such armatures are retracted

when the train leaves such block in entering

the block B? the reasons for such retraction
of the advance relay-armatures having been
explained in connection with the retraction
of the advance relay-armatures of the block
B*upon exit of a train from such block. The
retraction of the advance distant clearing ar-
mature of the block B immediately breaksits
contacts ¢® ¢, thereby immediately opening
at such contacts the local circuit of the rear
pole-changer magnet A of the block B?* so
that the period of retention of such rear pole-
changer magnet A immediately commences.
The retraction of the advance home clearing

armature of the block B breaks its contacts

f g, thereby opening the distant clearing rear

branch. of the track-circuit of the block 132

1including the distant clearing front coils If

of its rear track-relay X®, and simultaneously

‘opening the other rear branch of such track-

circuit, which includes in series the home
clearing front coils & and the back coils G of
such rear track-relay X3*. Thereupon both
the main armature and the distant clearing
armature 7 of such rear track-relay are re-
tracted, so that both the home signal and the
distant signal at the rear end of the block 13*
oo to their danger positions. The opening
of the main armature-contacts m n of the
rear track-relay of the block B* still Turther
opens at such contacts the distant clearing
rear branch of its track-circuit, which is still
further opened at its semaphore-controlled

contacts w x, which are broken by the move-

ment of the home-signal semaphore H to 1ts
danger position. The breaking of the mam
armature-contacts o p still further opens at
such contacts the local circuit of the rear pole-
changer magnet A, while such local circuit 1s
still further opened at the semaphore-actu-
ated contacts 36 37, aiso broken by move-
ment ol the home-signal semaphore I to 1ts
danger position. ~

- The reéstablishment of the main armature-
contacts 45 46 of the rear track-relay X3 re-
establishes the rear track-battery -or relay-
restoring battery 44 in the normally closed
rear branch of the track-circuit of the block
B* including such relay-restoring battery

70

75

30

90

95

100

105 !

IIO‘

115

120

125

130



-and -the contacts - of the rear pole-changer
_magnet A 1n series with the back coils G of
.. the rear track-relay X®; but since this reés-
- tablishment of the normally closed rear |
5 branch of the track-circuit occurs before the

-~ expiration -of the period of retention of the
- rear pole-changer included in such rear

~ branch and controlling the relay-restoring

" .

o battery 44 such relay-restoring battery wil
10

be momentarily introduced—that is, during

© . se that it will tend to force current: during

- also ef .course..opens' at such contacts -the

————

e e s
. . . "

~such period of retention of the pole-changer | v: ] Ta.CcK-b o1 _
. through the rails of the block >* In opposi- | B?are still maintained in opposition to each
. tion to the reverse or distant clearing current, |

- ‘at the same moment tending to flow in re-
- versed direction ‘through the rails of the
.o 20

block” B* from ‘its advance pole-changer,
~ whichis now held in reversed or distant clear-
| in% position by -energization of its advance

pole-c - Nowsince the rear.
track-battery or relay-restoring battery 44 |
opposes flow .of current from the advance
~+track-battery 9° through its track branch or |
© track-circait it will have the effect of rediic- |

e-changer magnet ' C?,

forth with respect to the opposition of the

. advance and rear track-batteries when the
- same are connected to their common ‘track-
~ traction of the advance home clearing arma-
- ture of the block B? opens its contacts 1?2 ¢*, |
. thereby-of course openir _ L ‘of
- thetrack-circuit of the block B?, which at the |

ening the rear branch ‘of

~moment includes in seriesits rear home clear- |
ing front ceils K? and 1ts rear back coils G?of |
(its Tear track-relay X*, the main armature of

- such rear track-relay being at the moment in

45

R 6o PR

-+ 1ts position of nearest approach to the front |
coils I* and being held in such position by
. preponderance of their attraction. How-.|
- ever, upon breaking such rear branch -of the
- track-circuit of the block B® such coils of its |
.+ rear track-relay X* are deénergized, and its
main armature is retracted, so as to open.at
- 1tsicontacts0® p*thelocal circuit of the home
. semaphore-actuating magnet #?, and thereby |
. returntoits normal danger position the home-
- signal semaphore H” at the rear end of such
block B®.- The opening of the:contacts 0* p* |

~cireult of the advance pole-changer magnet |
.. G controlling the advance pole-changer of
| " the track-circuit of the block B?, such circuit
~of the advance pole-changer magnet (? being
- ‘opened at its semaphore-actu-
. ated contacts 36° 37> by the movement -of |
- - the home-signal semaphore H? to its danger
.+ posttion. Such opening of the circuit. of the

-

-

advance pole-changer magnet C* of course

1A railway s

distant dual indication railway bloclcsignal-
g apparatus controllable by the signaling- =
_circuit, and - located at a.common signaling- - "

“inig apparatus located at one given signating-
‘point In-proximity to the railway-line and = =~
cuit and responsive to directional changesin

apparatus controllible

SN

home clearing direction of current in the rails

battery 9b.

of the block B* and from their advance track- 7o

~'Th Penbdofretentlon of therearpole-

‘other in thieir common track-circuit of such -
‘block even after the advance pole-changer of -
-such block B* has been restored toits normal

~or‘home clearing position. " 8
. Although I-have illustrated but two par-
| ticular.systems in which my broad invention =~
| may beembodied, it must be understood that S

-

~within the principles and scope of my inven-
vance home clearing armature in the same | What I claim as my invention; -and desire

directional changes inits signal-controlling

current. oo o T
[ 2. Acrallway signaling-circuit, a source of = -

| signal-controlling current therefor; meansfor
‘varying the- direction ‘of the signal~control- .

‘hng current in thé signaling-circuit, and nor--

the same may be embodied also in various
~other structures and arrangements of €o0p- go. = - -

IIO0 - .
mal danger dual indication home and-distant .
| railway  block-signaling -apparatus control- .
lable by the railway signaling-circuit andlo-
cated at a given common signaling-pointon =~~~
‘the railway-line-and responsive to signal-con-
| trolling current of one direction in the signal-

) ’ . —y - : . .. :
e ! ’ . r. ] ! !
' .l - . . 1 o . ' - )
] _ . o . o ) I . ] . . .
. 1 - .
. ‘ ' .. . -.l .
. . [ a -.|' _-Il \ .

| deénergizes such magret and causes the ad- I
~vance pole-changer of the block B*to bere- '
“stored to 1ts normal position, so.as to restore -

| changer magnet A of the block B*maybeso -~
adjusted and determined that it expires at =
T 2Nnta) _ |— mg | substantially the same tims that the advance
- the "period of retention .of ‘the' rear pole-

~ changer—in reverse direction into such nor- |
. mally-closed rear branch of the track-circuit;

‘pole-changer magnet C* is deénergized, so =~
that the rear pole-changer of the block B*is
reversed at substantially the same instantas - ¢
| its advance pole-changer, whereby the ad-
- vance .and rear track-batteries of ‘the block 8o: = .

: ._.{. .

erating -elements and.in various other ar-, -~
R Y - Hect or | rangements-and-combinations of circuits, al -
- ing the effective conductance of such-track- | S
. .. creult, so as to insure retraction -of its ad- o
- manner and for the sams reasons already set - T
gnaling-circuit, a source ‘of
-signal-controlling current therefor; means for = -
. _. their on changing the direction ‘of the signal-control-
-circult In their normal directions. Such re- | ling '

hing ‘current, and normal danger home and 100

‘point on the railway-line and respomsive to .

ing-circult to give the one-block-clear indica- =~ -
| tion and responsiveto‘a reversal of such cur- =~
rent to.give the two-blocks-clear indication. =~ = -
. 3. A railway signaling-circuit, a source of rzo . .
signal-controlling current therefor, meansfor = -~ =
changing the direction of the signal-control-
ling current, and normal danger home :and =

distant dual indication railway block-signal-

' S .
3



- 4. A railway signaling-circuit, a source of |

| s1cr11al—~controlhng current therefor means for

varying the direction of the mgnal—control—
ling current in the signaling-circuit, and nor-
mal danger home and distant dual-si onaling
apparatus comprising controlling pol&nzed
translating apparatus contro. lable by the

tailway mgnahlw circult and responsive to

LO
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signal-controlling current of one direction
therein to give the one-block-clear indication

and I‘esponsive to a reversal of such current
to give the two-blocks-clear indication.

5. Normal blocking railway traffic-con-
trolling apparatus mcludmﬂ' electric trans-
ating apparatus comprising an electromag-
net, one or more movable translating devices
coopera,twe with the magnet and subject to
influence of its energiza,tion n 'either direc-
tion of polarity, and a polarized armature

“also codperative with the magnet but respon-

sive to energization of the magnet in one dlrec-

- tion only.

6. Normal blocking raﬂway traffic-con-

trolling” apparatus comprising an electro-
translating magnet, one er more movable
translating devices controlla ble by magneti-

zation of the magnet in either direction of
polarity, and a polanzed translating-arma-

ture responsive to change in the polarlty of
the magnet. ,

7. Railway traﬂic controlling electric
translating apparatus comprising a translat-
ing-magnet including two magnetic circuits, a
movable translating device sub]ect toattract-
1ive force of the magnetic flux of both mag-
netic circuits, and a translatmc" device oper-
atable by the magnetic - flux of one of the
magnetic circuits. |

8. Railway traffic-controlling electric
translating apparatus comprising a translat-
ing-magnet including two magnetic circuits, a
movable translatmﬂ' device sub]ect to attract-

- 1ve force of the magnetlc flux of both mag-
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netic circuits, and a translating device oper-
atable by the maﬂ'netlc flux of one of the mag-
netic circuits and not subject to influence of
the magnetic flux of the other magnetic cir-
cuit.

9. Railway traffic-controlling electric
translating apparatus comprising YFwo trans-
lating-magnets, one or more movable trans-
lating devices subject to influence of mag-
netic attraction of both magnets, and a polar-

ized armature responsive to mawnetmatlon-

of one of the magnets.

10. Railway traffic- controlling electric

translating apparatus comprising two trans-

latmg—ma,gnets one or more movable trans-
lating devices sub]ect to influence of mag-
netic attraction of both magnets, and a polar—
ized armature responsive 1o mawnetwatlon
of one of the magnets but free from influence
of magnetism of the other magnet.

11. Railway traffic- contro]hng electric
translating apparatus comprising two trans-

827,411

lating - magnets, a translating "device con-
trollable by both magnets, and a translating
device controllable bV one of the nhwnets

separately and free from influence of the
other magnet.

12. leway traflic - controlling electric
translating apparatus comprising two trans-
latmn'-—m‘wnets a translating device con-
trollable by both magnets ]0111113? and a
translating device controllable by one of the
magnets separately and free from influence
of the other magnet.

13. Railway “traffic - contr olling electric
translating apparatus comprising three trans-
lating - maﬂ'nets a movable ‘rransl&tmtr de-
vice controllable by two of the mafrnetq
jointly, and one or more other movable {rans-
lating devices controllable jointly by one of
the two magnets controlling the first-men-
tioned tr&nsl&tmg device and by the third
magnet.

14. Railway traffic-controlling electric
translating apparatuscomprising three trans-
1at111g-maﬂ'nets a movable translatmﬂ device
controllable by two of the magnets, and one
or more other movable tmnslatnw devices

controllable by one of the two mwm.,tb CON-

trolling the first-mentioned tr .11181&131110' de-
vice and by the third magnet.

15. Raillway trafhc- contro]hnfr electric
translating apparatus COMPTISING two trans-
latin fr—maﬂ'nets a translating device movable
by maﬂ'netm attraction of both magnets, one
or more other translating devices movable
by magnetic attraction of one of the aforesaid
magnets a retractive magnet for retracting
the first said translating dewce,, and still an-
other retractive mwnet for retracting the
said one or more other tr anslating devices.

16. A railway trafhec - COIlLl‘OH]lW‘ system
COMPTISIngG & traffic-controlling electric cir-
cuilt, a source of traflic- controlhnﬂ' current;
therefor traflic-controlling electric translat-

1ng apparatus including a translative con-

ductor and responsive to directional varia-
tions of current therein, means for connect-
ing the translative eonductor 1 the traflic-
controlhnﬂ‘ circuit so as to vary the lesmtmme
of the traffic- controlling circuit, and railwa
trafiic-controlling apparatus controllable 1)y
the traflic- controllnw circuit and responsive
to such variation m ﬂ,s resistance to reverse
the traffic-controlling current in the traflic-
controlling circuit and thereby actuate the
electric translatmcr apparatus.

17. A raillway Traffic- controlling system
comprising a traflic-controlling mrcmt a
source of traflic-controlling curr ent Lherefor
and traffic-controlling electrm Lr:msla,tmfr
apparatus contr ollable by traffic- controlhlw
current from the traflic-controlling ecir cuit
and 1ncluding two tmnslatmcr-conduc,tor
for recelving such. traffic-contr Olhnﬂ' current,
and the trans]atmcr apparatus bemt‘r respon-

' sive to current mn one of its tlanslatuw ~COll-
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-;,;‘;_-'-fg;-r-.._f;'.,_%:;';}'_-.;-_a,ppa,ratusﬁccntrclla,blc by the trafﬁc—contrcl-—}fﬁ_- rent,..a source..of mgnal—contrclhng current, oo
- ling seirenit and. 1nclud1ng two translating-. -;Eiccmrnumcatlng with the- signaling apparatus -
' suitable .conductive: current-trans- .

| mitting means, and means for réversing the
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“such’ pcsrtlcns subject to. rrctcntwc 1nﬂucncc-__’_ﬁ__-_
of trafhic-controlling - current "in’ ‘the - ‘other:{
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straffic-con-.

e B s e L T 397’411 LU e
??—?-‘-dUOtOI'S &Ild I'espcnswc tc drrcctlcna.l Va,rl a,-}f;_-.'
oo tionsiof. currcnt m, the cthcr cf 1ts tra,nslatmg-_.;_:

i--’;--’ccnductcrs

_ two translating- |
li;fi-ccnductcrs and being gcvcrna,ble by clirrent “lating device responsive to- dlI'thIOIlal vari-
| ation of trafh

irectional wariation.

-~ "zent for-the  traffic- _controlling ‘cireuit, and- ‘ling pesition. by tra

-.j:_j.f.ltraﬂic—-ccntrclhng électric: translating a,ppa—:_'f '

--]-._-1--,1;.'351_%"_f,?ffj;‘}’«i‘?{i?}ta,bllsh a,ncthcr tr&ﬂic—ccntrclhng condition: |
S raﬂwa,y traflic contrclhng systcmii_l
o ;-'=':f-;'?_.;..-.;ccrnprlslng 8 traﬁc~contr011111g cwreutt,” .8 |
“source of trafﬁc controlling current. thcrefcr 2.-;prcxm11ty to arailway-line and Tresponsive to

g;.;-_._. __?;.:.drrcctlonal changes in: signal-contr clhng Sl e

| through

o conductors - and bclng Tesponsive: to tr&fﬁc—}j;?
controlling' current in one of its transla,tmg—;f

trafﬁc ccntrclhng clcctrrc}-f;

7ff_-'-.f{latmg—ccnductcrs and :one or more: tra,nsla,t-i_ffj
- ing.devices movable to.given traffic-control-{

oin one of the tra,nsl&tmg—ccnductors and in’ |
~suech pcsrtlons subject to: retentwe 1nﬂucnce_i?
- of traffic-controlling currcnt 111 ithc othcr}f
s -'ji;;f-translatlng—-ccnductcr L

- 122, Railway, - traffic - ccntrclhng clectrrcfi

| transmitting means, and means for T
I the sugna,l—ccntrcllmg ‘current - tra,nsnnttcd!_.-“f'ff-'.'j_?',l"- A
L20 @ L
S | track comprising all the: conductive current- = =~
©ing deviees movableto ‘given: tra,fﬁc—ccntrcl—-j_f?'

S *'.f:’é-;.,.'-'-_i;;:i-;;'!r.:-llng pcsrtlcns by trafﬁc—rccntrclhng current’

__ _. __';__;frcm the source .of current to the - _
iirﬁi_.-transl ating apparatus comprising: twc trans- | apparatus, the traffic-rails .of the ra,llwa,y-*

-t:-'.;;-;;’._-F.l&tmg—ccnductors a,nd Ohe Or. more: translat-, |

:-,;f"ncrrnal danger home and distant

23 Raﬂway traf'ic ccntrclhng clcctrrc
| ---'tr&nslatlng a,ppa,ra,tus ccmprrsrng twc tr&ns—f_}
o .| lating-conductors;and one or more translat- -
c- GOIltI‘OHIIlg systcm}; 1Ing devices movable to given traffic-control-
T _;-;'ﬁ;ccmprlslng . traffic - ccntrclhng circuit, a |

"l source.of trafh

- voand traffic-controlling i
. apparatus controllable by the: trafﬁc control- |
= ling eireuit and 1nclud1ng
IS W e
o vincbothiofiits translating-conductors: jointly |
7 and also’ ‘responsive to; E

ling. pcsntrcns by trafficccontrolling current 7o oo
|- in-one.of the translatmn'-condnctcrs and'in .o
g;_fi -such: positions’ subject” to retentive effort of =

g_-_'{tra,ﬂic—ccntrclhng cpcratrcn R O R
i C- ccntrclhng clcctrlc

24. Railway - trafl

.:;;,-:tra,nsla,tmg a,pparatus ccrnprlsmg twc trans—_;.;_ 0
& -;‘i_l&tln -conductors and one or more translat- -~ = - |

, '_-_r,such position subject; to retentive influence -
oo iduetors. and: govcrnable to maintain.one |
i traffic-controlling _

. trolling currérit in both such transl&twcﬁcon-{_?

1-tus, thc tr&ﬂic—-rarls of ‘the ‘raillway-track: .
lc-controlling: condition | ¢

ﬁmg opera-
i tion and being Tésponsive ‘also to reversal of-
;'-;i-'..;'}-f“?'éf-.jl-'g_‘f-}jftraﬂic—ccntrclhng current in its second: trans-:|:
-~ . lating-conductor. to* cffect a scccnd tr&fﬁc—j-’*'

.-.Iccmprrsmo' all the conductive current- trans- . -
“mutiting means: cxtendrng frcm pcrnt tc pcmt-;i-;_
{'—alcng the line.of traffic.. . . =

“current, comrnunlca,tlng with the signaling ap- 115 -
“paratus through suitable conductive. CUrrent-- i
reversing.

27. A railway ::ngnahng systern

| ‘paratus responsive to ‘directional variations -
'1 Of Slgnal—ccntrclhng current a source cf srﬂ'-:_'iz-_f__.?

1nd1ca,t10n g

traffic-controlling current in the other: trans-- oo
.-'{-.la,tlng—conductcr and ancthcr movable tra,ns-f"-.-'__,";'-.f,f-'__-._?f*?f;.-"_}ﬂ;s___-;?l;’ij.{-‘_-';_ L
c-controlling current in the Sec~r e
“|.ond: translatlng~ccnductcr a,nd tc perform a,!'{-_'f
ot current . Jone: cf 1ts transla,tlng-fccnduc—ji | S L
i ;tcrs. Lt e
PR o0 A r&rlway traiﬁc ccntrcllmg systcrn}{'?f :
,.;i.;'1nc1ud1ng .a traffic: controlling eircuit,
_source’ of ‘reversible traff ¢-controling cur-_{.f_' Jing devices movable tc given-traffic-control- .

fic- controlling current .
|in- one-of the transla ng—conductcrs and in-
- zo ratus comprising two electrotranslative: ‘con- |
G 1 of traﬂic—ccntrclhng ‘current: in the- other =+ o
Fi’ftransla,trng~ccnductcr ‘and’ a,ncther movable. -
translating device. ‘responsive to traffic-con~" |
~ductors’ ]clntly and also responsive to direc- |

l:trelling. current in the second: tra,nsla,tlng—'-ff-._’_.{:_ S
: tional variation of: trafﬁcmccntrclhng current

|-.conducter in .one direction cnly and to. per—
i in eones of such tra,nsla,tlvc conductors 10’ es-.‘_j?i _r};_form a tra,fﬁc_commﬂmg cpcratlcn SRR s
25.°A railway signaling system. 1nc111d1n0“'*1f"'__';'_'.!'_-ff-..j;'.?';E"..’.?;fi-'_"'f"-'
;:-ncrm&l danger home and: distant 1nd1cat10ni'_,{;?_
‘rallway: blcck—srgnahng apparatus locatedin

T i , e e N ; ,
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26. A railway . sagnalrng systcrn 1nc1ud1ng-
'f:;-norrnal danger home and’ distant; 1ndrcatlcn}*-"_'_it.f--fef-_?."._'f--'f_';;f,}}-;-_*-'f-'-,' L
| railway block-signaling. apparatus locatedin
proximity to a railway-line and responsive to 110~ -
| signal-controlling current of one direction o
give the cnc—-blcck—clcar 1nd1catrcn andtoa o
. reversal .of such current to- give a two- bloek- i
';;f_;;ifllllg pcsmcns by traffic- -controlling current | clearindication, a source of mgna,l—ccntrclhng?f e

| j.'_‘tra,nsnnttlng means: cxtcndlng frcm pclnt tc
G : ;{;p01nt along the line of traffic.” R BRI
~otocinonetof ‘the: translat1ng-conductcrs andin |-

007

| raillway blcck—swnahnn- apparatus locatedin .~
_;._{,_-;;tra,nslatmw—conductcr and’ ancthcr translat- |

ﬁ | proximity to-.a- raﬂway—lmc and comprising o
Lng: dewce movable tc perform a traffic-con-

"-'_;_Iccntrcllrng pclarrzed electric: translatlng ap—jf}"'_' e
~.'~57j|trclhng ‘operation by trcfﬁc—ccntrclhng cur-f;j- ' o
e 5_:{_;rent in the seccnd transla,tlng-ccnductor. v

1600
g .,"fmgnal—-ccntrclllng current transmitted from. . 7
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nal- controlling current communicatinﬂ with

‘the polarized “electric translating apparatus

through suitable conductive current-trans-
Imttlno means, and means for varying the
direction of slwnal—controlllng current trans-

mitted from the source thereot to the polar-
1zed e.

lectric translating apparatus, the traf-
fic-rails of the railway-track including all the
conductorsof the current-transmitting means
which extend from point to point a,10110 the
line of trafthe. |
28. A mllway signaling system including
normal danger home and distant indication
railway block-signaling apparatus located
in proximity to a rallway-line and coms-
prising controlling polarized electric trans-

lating apparatus responsive to signal-con-

trolhng current of one direction to give the
one-block-clear indication and responsive to
reversal of such current togive the two-blocks-
clear indication, a source of signal-controlling
current commumcatmg with the polm'lzed

 electric translating apparatus through suit-

30

‘able conductive curr ent—transmlttmo' means,

and means for varying the direction of S1Q-
nal-controlling current transmitted from the
source thereof to the polarlzed electric trans-
lating apparatus, the traffic-rails of the rail-
way-track including all the conductors of the
current - transmitting means which extend

from point to point alonﬂ* the line of trafhic.

35

40

6o

cult - and thereby

29. A railway tratho- GOI‘.ltI‘OHlIlﬁ‘ system
comprising a traffic-controlling electric cir-
cuit, a source of trafh
therefor ,railway traffic-controlling apparatus
located in proximity to the railway-line and

mcludmﬂ' an electrotranslative conductor re-

sponsive to directional variations of current
and in control of the raniway traflic- control-
ling apparatus, means for connecting the elec-
trotranslative - controlling conductor in the
traffic-controlling circuit so as to vary the
conductance of such circuit, a second railway
traflic-controlling apparatus located at a
traﬂic—-controllmﬂ point 1 proximity to the
ra11w&y~hne but “distant from the first-men-
tioned traffic-controlling apparatus and con-
trollable by the trafiic- controlhnﬂ* circuit and

Tesponsive to its variation in conductance
‘both to perform a traflic-controlling opera-

tion and to reverse the traffic- controlling
current flowing in the trafiic-controlling cir-
to actuate the first-men-
tioned trafhe- controlhnn* apparatus through
responsiveness of 1ts electrotranslative con-
ductor to indicate the performance of such
traffic-controlling operation of the second
trafic-controlling apparatus. '

30. A railway traffic-controlling system
comprising a traflic-controlling electric cir-
cuit, a source of traflic-controlling current
therefor traffic - controlling apparatus lo-
cated at a traffic- -controlling point in prox-
~1mity to the railway-line and including an
electrotranslatwe conductor 1 controlling

C- oontrollmﬂ* current

827:411

relation to the traffic-contr olhm;:; apparatus
and communicating with the traflic-control-
iing circuit and responsive to traflic-control-
ling current therein to effect one trafthe-con-
trolling operation of the traflic-controlling

appar atus and such apparatus also nmludmﬂ‘
a second electrotransiative conductor also in

controlling relation to the apparatus and re-
sponsive to directional variation of traffic-
controlling current to eflect a second opera-
tion of the apparatus, means for introducing
the second translative conductor into the
traflic-controlling circuit so as to vary its con-
ductance, a second traflic-controlling appa-
ratus located at a second trafthe-controlling
point in proximity to the railway-line and
controllable by the traffic-controlling circuit
and responsive toits variationin conductance
both to perform a trafhic-controlling opera-
tion and to reverse the current in the traflic-
controlling circuit and thereby actuate the
first-mentioned traffic-contr olling apparatus
through responsiveness of its second trans-
lative conductor to performits second traffic-
controlling operation.

31. A 1‘&11’W€LV raflic-controlling system
includi ing atr a[ﬁc—contl olling 011*0111’0, a source
of traffic-contr olhng current therefor, a traf-
fic-controlling appamtns located at a given

traffic-contr 0111110* point 1n proximity to the

railway-line and 1110111(111“10‘ a controlling elec-
trotranslative conductor communic: Ltmg with

the trathc-controlling circuit and lehp()l"]sive

to trafthe-controlling current therein to effect
one traflic-contr olhnﬂ‘ operation of the traf-
fic-controlling appa atus and such apparatus

comprising qlso a second electrotranslative

conductor in control of the apparatus jointly
with the first-mentioned electrotranslative
conductor to maintain the trafic-controlling
condition eftected by the traﬂm—contm]]mfr

operation already mentioned,and such second

electrotranslative conductor bemmg also re-
sponsive to directional variation of traffic-
controlling current to effect a sccond opera-
tion of the traffic- con trolling apparatus,
means for including the second Tlectrotrans-
lative conductor in the traffic-contr olling cir-
cult s0 as to vary the conductance ther c-of a
second traflic-controllingapparatuslocated : at

70
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a second traflic-controlling pointin proximity

to the mﬂwav—lme and controllab]e bv‘ the
traflic-controlling circuit and responsive to
the variations of oonduct&nw therein both to
perform at such second traflic-controlling
point a traflic-controlling operation and tore-
verse the traffic- contmlhnn" current in the
traflic-controlling circuit and ther eby toeflect
the second oper ation of the first-mentioned
traflic-controlling apparatus through direc-
tional responsiveness of 1ts second electro-
translative conductor.
32. A railway traflic-controlling 83 stem
mcludmg a traflic-controlling electric cir cuilt,
a source of trafhc- controllmw current ther LfOl
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& traffic-controlling apparatus located at a | sive to traffic
given traffic-controlling point in proximity |
_ 1 5 b}{e by the:

to the railway-line and centrolla

ond traffic-controll
second traffic-control

variation in the conductan ce thereof, a sec~

traffic-controlling current therein, and means
both for varying the conductance of the traf- |

fic-controlling circuit to actuate the first-

mentioned. traffic-controlling' apparatus and |
for compensating the effect upon the second | era \ the fi nduct
traflic-controlling apparatus of -current per- | thereof to co mpensate the effect upon such
' tirst controlling-conductor of current pertur- .
| ‘bation due to introduction of the second con- SR
- traf ntre |-trolling-conductor in '-’..t'h_'e_'_-'-_traifﬁcecontrolling Lo

comprising. a -traffic-controlling - eircuit in- | cir ATy ST e LT
cluding a portion of wvariable conductance, a

turbation caused by such variation in con-
-33. Railway traffic-controlli

...... .

ug apparatus

1

-

variable conductance, ‘a second traf
trollin

traf

-

of the variable portion.of the traffic-co ntrol-
ling' circuit whereby to actuate theone or.|

more -

mentlonedsecond A

34, A railway

Y™

comprising. a traffic-controlling ‘electric cir--
a - traflic-controlling current
therefor, a traflic-controlling apparatus lo- |
cated in proximity to the railway-line and
controllable by the traffic-controlling circuit
and responsive to a variation in ‘conductance |
thereof, a second traffic-controlling appara-

cutt, ‘a source :of tra

c-contr Oll-in% apparatus located at a
_ ffic-controlling point in proximity
to the railway-line and also controllable by
the traffic-controlling circuitand responsiveto

ccircuit: to vary its conductance. -
1 35, A raillway traffic - controlling system 85 .
“tratlic-cont; IT1 ‘the | comprising - a traffic-controlling circuit in- =~ =
traffic-controlling circuit, a traffic-control- | :
ling electromagnet included inthe traffic-
controlling circuit in series with its portionof |
C-COoNn-

__ electromagnet- also included in the |
traflic-controlling circuit but in parallel with -
-i'ts‘-igort_i_c}n; of variable conductanece, a third

source ‘of -traffic-controlling -current for the

ic --controlling  electromagnet also. 1n-
cluded in the traffic-controlling circuit in par-
allel with its portion of variable conductance,
one or more movable traffic-controlling trans-- ,
lating devices controllable jointly by the two | its portion of: _ _
lectromagnets first mentioned. and arranged | ther comprehending a° third tra . 11
“hing.electromagnet also included in-the traffic- 100 -
| controlling circuit in parallel with its portion
~of “wariable .conductance, and such traffie- .
controlling - apparatus comprehending also

in controlling relation to the traffic-control-
ling apparatus and responsive to a conduct-
ance variation in the variable portion of the
traflic-controlling circuit, one or more other
movable traffic-controlling translating de- |
vices controllable by the first-mentioned and-
last-mentioned electromagnets jointly and.
also in controlling relation ‘to the- traffic-con--
trolling apparatus and also responsive to a
conductance variation in the variable por-
tion of the traffic-controlling circuit, | means
for effecting one variation in the conductance

the one or more traffic-controlling devices

traffic-controlling system

tus located at another point in proximity to
the railway-line and comprehending an elec-
trotranslative controlling-conductorincluded
In the traflic-controlling circuit and respon-

B

the second tra

Y

traf . . 20
apparatus located at a-given point in ‘prox-

. . -

the traffic - controlling circuit to perform a
traflic-controlling operation and to reverse o,
the traffic-controlling current in such. vare- . o
_ “to the.c .| ‘ableportion;and the traffic o
irst-mentioned. traffic-controlling de- | ‘
vices, and means for effecting another varia~
tion in such conductance whereby to actuate

. -

- se .

-controlling current therein-and =~
nd traffic-controlling apparatuscom-
prehending also a second electrotranslative: L
‘conductorin contrel of such second appara- -

1 tus jointly with the first controlling-condue- .
| tor, and means for including the second.con-
“trolling-conductor in the traffic-controlling RIS
~eireuit so as to vary the conductance thereof S

{-and actuate the first-mentioned traffic-con- - '
trolling apparatus responsive to such con-

ductance variation, the second electrotrans- *
| lative controlling -conductor of the second =~ -
traffic-controlling apparatus being also.coop-

erative with the first -controlling-conductor =
8o

cluding-a-portien of v arlable conductance, a - - S
source of traflic-controlling current for the
lic-controlling circuit, traffic-controlling =~

us locs _ X- g0 .
1mity to the railway-line and comprehending ~ T
a ftrafﬁc”-_c'c)ﬁ’trd-l'-ls-ing_;;e‘l'e'ctmmag?ne"_t_.-indud'ed",
| 'in the traffic-controlling circuit n series with -~
‘1ts portien of variable conductance and com- = =
prehending also a-second traffi

S0 ; _':'9}5*'.'::' B
| electromagnet. likewise

! . included in the . . =
| traflic-controlling circuit but in parallel with
of wvariable conductance and fur-
fic-control- -
160

one or moremovable traffic-controlling trans- .
lating devices controllable jointly by the two
-electromagnets first mentioned and arranged
in -controlling relation to the traffic-control- B
-ling-apparatus and responsive to a.given con~
“ductance variation in ‘the variable portion of LT
TIO - B

""I"QS ;

. e.-tratiic-controlling appa- -
ratus comprehending also one or more other
‘movable traffic-confrolling translating de- G
~vices controllable jjointly by the first-men- =~ -
tioned and the last-mentioned electromag- =~

‘| mets and also faifranged._in"c.ontroll_.ingxre'la,tic’-1;}_? SR
to the traffic-controlling apparatus and re-
‘sponsive to a-second conductance variation 120
in the variable portion of the traffic-control- -
Aing circuit to perform a second traffic-con-
“trolling operation, a second traffic-control-
“ling apparatus located at another point in R
‘proximity to the railway-line and including a
.1-con-tro?lling__1-..ele_ctro-tr&nslative}:’canduc-tc}r re-
sponsive ‘to -directional variation of traffic- R
| controlling current to perform a tr aflic-con- .
| trolling operation, means governable by the -

roach of a train along the railwaylinefor 13

"I.;z'.s-f:-f.fi ) |
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35 37. Railway traffic - controlling. apparatus

46 ohe or more movable translating devices con-

SO

introducing the directionally-responsive con-
trolling electrotranslative conductor in the
variable portion of the traflfic-controlling cir-
‘cuit so as to produce the conductance varia-
g tion therein necessary to effect the first-men-
tioned traffic-controlling operation of the
first-mentioned: traffic-controlling apparatus.
“and reverse the traffic-controlling current mn
-the variable portion of the traffic-controlling
ro circult whereby to actuate the second-men-
tioned traffic-controlling apparatus through
‘directional responsiveness of its controlling-
conductor, and means governable by the fur-
ther approach of the railway-train for pro-
¢z ducing the second conductance variation of
~.the variable portion of the traffic-controlling
~circuit to effect the second operation of the
first-mentioned traflic-controlling apparatus.
36. Railway traffic-controlling apparatus
20 comprising a traffic-controlling electric cir-
cult of variable conductance, traffic-control-
ling electrotranslative means controllable
by the traffic-controlling circuit and respon-

sive to a given conductance variation in the
2z traffic-controlling circuit to perform a given

‘traflic-controlling operation and responsive
to a greater but inverse conductance varia-
~ tion in such circuit to perform a reverse trail-
fic-controlling operation, means for produc-
30 ing the given conductance variation to effect
~ the given traffic-controlling operation, and
‘means for producing the greater mverse con-
~ductance variation to effect the reverse traf-

. fic-controlling operation.

e

‘comprising an electric traffic-controlling cir-
~.cuit of variable conductance, an electro-
translative traflic-controlling magnet con-
trollable by the traffic-controlling circuit,

~ trollable by the magnet and responsive to a
given conductance variation in 1ts traflic-
controlling circuit to move 1 one direction

- and thereby perform a given traffic-control-

4t ling operation and vary the influence of the
electrotranslative magnet upon such trans-
lating device, and such device being also re-
 gponsive to an inverse conductance variation
in the traffic-controlling circuit to move 1n
zo reverse direction, means for effecting a com-
pensative conductance variation to counter-
act the variation of influence of the translat-
1ve magnet due to movement of the trans-
lating ﬁevice, and means for producing the

¢c inverse conductance variation to eflect the
reverse movement of the translating device.
38. Railway traffic-controlling apparatus
comprising ‘an electric traffic-controlling cir-
cuit of wvariable conductance, an electro-

6o . translative trafhic-controlling magnet con-
trollable by the traflic-controlling circuit,
one or more movable translating devices con-
trollable by the magnet and rasponsive to a
olven conductance variation in 1its traflic-

65 controlling circuit to move In one direction |

-827,411

and thereby perform a given traflic-control-

ling operation and increase the influence of

the electrotranslative magnet upon such
translating device, and such device being
also responsive to an inverse conductance ;o
variation in the traffic-controlling circuit to
move in reverse direction, means for eflecting

a compensative conductance variation to
counteract the increase of influence of the
translative magnet due to movement of the ;3
translating device, and means for producing
the inverse conductance variation to eflect .

“the reverse movement of the translating de-

vice.

39. Railway traffic-controlling apparatus 8o
comprising an electric traflic-controlling cir-
cuit of wvariable conductance, an electro-
translative traffic-controlling magnet con-
trollable by the traffic-controlling circuit,
one or more movable translating devices con- 8

 trollable by the magnet and responsive to a

olven conductance variation in its traflic-
controlling circuit to move in one direction
and thereby perform a given traflic-control-
ling operation and decrease the influence of go
the electrotranslative magnet upon such
translating device, and such device being
also responsive to an inverse conductance
variation in the traffic-controlling circuit to
move In reverse direction, means for eflecting gz
a compensative conductance variation to
counteract the decrease of influence of the
translative magnet due to movement of the
translating device, and means for producing
the inverse conductance variation to eflect 100
the reverse movement of the translating de-
vice.

40. Railway traflic-controlling apparatus
comprising an electric trafhc-controlling cir-
cuit of wvariable conductance, an electro- ros
translative traffic-controlling magnet con-
trollable by the traffic-controlling circuit,
one or more movable translating devices con-
trollable by the magnet and responsive to a
oiven conductance increase in its traflic-con- r1o
trolling circuit to move in one direction and
thereby perform a given traflic-controlling
operation and vary the influence of the elec-
trotranslative magnet upon such translating
device, and such device being also responsive 115
to a decrease in conductance of the traflic-
controlling circuit to move i reverse direc-
tion, means for effecting an additional com-
pensative decrease in conductance of the
traflic-controlling circuit to counteract the rzo
variation of influence of the translative mag-
net due to movement of the translating de-
vice, and means for producing the decrease
in conductance of the traflic-controlling cir-
cuit to effect the reverse movement of the 125
translating device.

41. A railway traffic-controlling system

comprising a traflic-controlling electric cir-

cuit of variable conductance, traffic-control-
ling electrotranslative apparatus controlla- 130
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e el

ble by such tl’:aHiC:COIltI'OHng Glrcmt and b,Y

420

ccmprlsmg a’ traffic- -controlling electric cir= | cuit havmg all its" rear branches normally

~eult-of Vama,ble conductéance, and traffic- -con- |
apparatus .con-
c- contrclhng cireuit and

trclhn clcctrctmnslatwc
trclla;blc by the traff

~_able by 4 given increase in . conductance of
thc traffic - ccntrclhng circuit. to perform &

gmen tra

.vl-"

thc trafﬁc-—ccntrollmg

827 41 1

_-‘_im&gnct and thc cthcr
e f-_,,;_;-: -';___._;:vama,tlons cf c¢onductance therein and an=-
S fﬁ__.cludmg one. cr more’ tra,nslatmg dcwces TE- |

Tic- ccntrcllmg operation.and | circuit to perform & given traffic-controlling

ing device or devices being: subject to a.va- |
S ":'__f.-iI'lELtIOIl in the. actuative mﬂuencc of the trans-:
- . lating apparatus due to response of such first- |

fic-controlling cpcrctlcn and. also |

~one.or more other: ‘translating devices mov- | more rear branches of the rail-cireuit.

a,ble by a greater increase in conductance of: -’-:-Q{cffectwely include therein the: clcctrctrans—

circuit to: pcrform a'| lative conductors of - thc traﬂic ccntrcllmoﬁ_{:’I_-'-:_-:}’

“second. traflic-controlling: cpcratlcn the first-

-~ mentioned translating device or: dewccs be=|
mg sub]ect to:a variation in actuatlve influ=
~ence’ of the’ tra:[ﬁc ccntrclhng ‘circuit due to-
. their movemerit in response to-the first-men-

tioned conductance mcrease, and the ' last-
~mentioned tmnclatmg dewce or dcwccs be-
Ing. adaptcd by their: mcvcmcnt n: rcsponscj_fi’
to thesecond conductance increase, to mtro=i
“duce 1’ ccmpensatlvc resistance mtc the traf- |
ng cireuit to:counteract. the: said

ﬁc—contrcll
Varlatlcn
upon ‘the:
cr dewces

'n a,ctuatwc 1nﬂucncc cf" ectwc

|'"l

~ance, and- traffic-controlling

contrc

latlvc magnet 1n-series with: thc variable por-
tion of the traffic-controlling circuit and two’
clectrctranslatwc ‘magnets 1n parallel with:
such variable: portion ‘and including -one or:

.more: translatmg devices controllable jointl

by the series magnet and one of the parallel |
magnets ‘and ‘one or more other: translatmg;"@

dcwces ccntrcllablc Jcmtly by the Seriés

-

ling circuit and by ccnductancc varia-
tlcns therein and :mcludmg an electrotrans- |

rst—mcntlcncd translatlng cbt-:-,w'.?"lct—?-,l

f

clectrotransla—? i

e

twc a{apa,mtus controllable by the: traffics .

3 1
'
i

‘movement in response to the sccond conduct- T
“ance: ‘variation, & ‘compensative variation: 1111".{.:?;:; e

-cluding the traffic-rails thereof, and & source
| <ot tra,ﬂ‘lc—ccntrcllmg current, ccnnccted to thci'j_a

_'?ff:tra,nslatmg apparatus; R Y
.45, Normal blcckmg raﬂway SIgnalmg ap—
;.-;.-_..*p aratus mcludmcr ‘electric translating: app Q=
| ratus ccmprlsmg an ‘electromagnet, one' or.__3';_igf;-_c'5'j
‘more. ovable tmnslatmg dcwccs codper= ..
| ative Wlth the magnct and. sub]ect to. 111ﬂ11—~'-;-.}’-__}[ SRR
‘ence. of its cnerglz&tlcn in: either direction’ Of i o i
polarity, and a polarized armature also cc—-;:’l_-;f_"f-,._-’ji'_f
‘operative with the magnet but responsive to 110 o
;;'_-encrglzatlcn cf thc magnct 111 cnc d1rect1011‘_;_;_-_'rf;j;ﬁ g e T
_:_Gnly R S

] B
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parallcl magnct thc_‘;: e
.-_;;ﬁrst-—mcntlcned translating device or, dcwccs:_g
: -being magnetically movable by a given con- L
e ix;.;';.jspcnswc tc 2. glven ccnductancc V&I‘l&thIl to | R
.5 perform one-traff
soalsos 1nclud1ng one:or more other translating |

..-;;;-gductancc variation in the tra,fﬁc—ccntrclhng‘:,_._ T
'_'j.-ﬁcpcratlcn and. bcmg sub]cct toa V&I‘latl()ll 111!.15:5_‘::-_;?:-_'-ff

.o devices:responsive to a second conductance |
i %_f_-:}!i-_".-;}".;}varlatlcn to pcrfcrm another traffic- ~control-
. ling operation, the first-mentioned translat- |
e Lo}

‘magnetic. influence ‘due. to such: movement,
-and the scccnd-mcntlcncd translatmg dcwce];:.._;z_-._‘. R T

‘or devices' being- adapted to effect, by thewr =~
By 4.3

SR “the ccnductance of the traff c-controllmg eir-- o
o mentioned ‘devices to- ‘the “first- mcntlcned-fj; “cuit to counteract the said variation in mag-- i o

- conductance variation, and the- orieor more | i
217 last-mentioned. transl&tmg devices being ar-.
oo ranged to effect; by their re sp onse:to the sec--| .
~ooiond conduct&ncc “variation, a ccmpcnsctlvc_'i' "

‘netic influence effective: upon the ﬁrst—mcn_-@__:ﬁ___
‘tioned translating device or devices. . 8
44, A raﬂway trafﬁc—ccntrclhng systemf’;_. S
Sl ;}i_'-._ﬁccmprlsmg atraffic-controlling  electric. cir-
f'_f,';'-7._'-i_;:'.f-f;;-;'f_;';:'_'ff:-_,‘-;;f,'V&I‘l&131011 in the ccnducta,ncc ofthe. traflic- | cuit’ extending along the ra11wcy~hnc andin-"
{.';5,_"’__.;'ccntrclllng circuit. to: ccuntercct the varia- |

Trtzo tion ininfluence” upcn the ﬁrst—mentlcne d: BaCRBCn
-._l~:_.;j__..':_-';f'.;_.’.'j-.;'-.-'__;_'-;;:_”j-;jf:j;;;:itra,nsla,tmﬂ' device or dévices due to their re- | rails at the: advanceend of the circuit andin- -
i sponse”ito- the ﬁrst mentloncd Jccnductance'};
::":f'.‘.':-‘-";"-' ":"; f -"'-"'-:l:'.'."_V&I'latIOIl SR 5 el |

raﬂway trafﬁc—ccntrolhng systemf

;_'-cludmg also one or more rear branches lead= o
- {ing from rail to rail at the rear end of ‘the. 0o
[ traffic- ccntrolhng rail-cireuit but such: CIT=, 5 e
‘open,’ trafﬁc—ccntrclhnﬂ' electrlc translatmg’f-_'t-__';_;,_'-;}-ff- AT
I.-f;fa,ppa,r&tus ccmprehcndmg one or more clec—-_i‘}[i T
?"_:trctranslatwc -conductors. 1ncludcd inthe 7o
by variations of’ ccnductancc therein and in-"| aforesaid 0ne’ or-more. normally open rear. . i
cludmg one or- more tra,nsla,bmg devices, moyv-.| branches of thé I'&ll—GlI‘Clllt and means: gcv——f‘_}' 5
~érnable by the: approach cf a railway train or: g
-vehicle toward the trafﬁc-ccntrollmg elcctmc_{* B
_f‘fﬁtranslatmg apparatus: for closing" the one or ~. ..~ o

46, Ncrmal blcckmg raﬂway mgnalmg a,p—_f;jf-'_“f L
ﬁ?f_paratus COIIlpI'lSlIlg an- clectrctmnslatmg—;_':_,f.l
“magnet, one or more. mcvable translating de-

A3 AT ra,ﬂway traﬂic—-ccntrollmg systcm|
GOII’lpI‘lSlIl.Q' & traflic-controlling electric eir-
cult mcludmg a portion of variable conduct-'

“VICes: ccntrollablc by “magnetization’ of the oo
| magnet in either dlrectlcn of: pclarlty, anda v
; j-:;pclarlzcd tra,nsla,tmg—arma,turc rcspcnswc to. Lo
change in.the polarity of the magnet. . RIS R
47 Raﬂwa,y mgnahng electric. transl atmo'f.{ T20 " o
;f__;a,pp aratus. COMPIISING . 8. translatmg m&gnct-_';g__. e e
| including two magnetic circuits; one or more: i
movable translating devices Sub ect toat-— T
“tractive force of the. magnctlc ﬂux of both T
f_ffmagnetlc circuits, and one or more. translat—f_;if-rc_5]’”?_—-?j}'-r:r;f_if_-?':._i._.-_;,. T
-} ing devices. opcratablc by the magnctlc ﬂux of'.-;}_'_f. AT
y -':.-;'cne of the magnetic circuits. A S Y
148. R&ﬂway mgnahng elcctrlc transl&tmg?'_j;; S

a,p a,ratus cOomprising a translatmg -magnet .-

| inc udmg twc ma,gnctlc clrcults one or mcrcxgc e




'movable translating devices Sub]ect to at-

tractive force of the magnetic flux of both
magnetic circuits, and one or more translat-
Ing devices 0peratable by the magnetic flux

of one of the magnetic circuits and not sub-

lective to mﬂuence of the 11’1&0‘116131(} flux of

~ the other magnetic circuit.

IO

15

20

~subjective to mmfluence o

49. Raﬂway signaling electric translating
apparatus comprising two tra,nslatmﬂ'-nmo—
nets, one or more movable translating devices
Sub]ectwe to influence of maﬂ*netlc attrac-
tion of both magnets, and a polamzed ATN1a-
ture responsive to magnetization of one of
the magnets. |

50. Railway swnahng electmc translating
apparatus comprising two tmnsla,tmg-mag—
nets, one or more movab:

f magnetic attraction

of both magnets, and a polarized armature
responsive to magnetization of one of the
-magnets but free from inﬂuence of magnet-
ism of the other magnet.

51. Railway swnahnﬂ' electric translatnw

~apparatus comprising fwo tmnslatmﬂ'—maﬂ'—

39
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‘nets, one or more transiating devwes CONN-

trollable by both magnets, and one or more
translating devices controllable by one of the
magnets separately and free from influence of
the other magnet.

- 52. Railway signaling electric translating
apparatus: comprising two translating-mag-
nets, one or more tranglatmfr dewces CON-
‘trollable by both magnets ]omth and one or
more translating devices controllable by one
of the magnets separately and free from 111ﬂu-

“ence of the other magnet.

53. Railway ..Jln'nahng electric translating

- -apparatu*ﬂ comprising three tranglating mag-

nets, a movable translating device control-
lable by two of the mag nets jointly, and one
or more other movable tranclating devices
controllable jointly by one of the two mag-
-netfv controlling the first-mentioned translat-
ing device and by the third magnet.

54 Railway signaling electric trans lating
apparatus comprising three translating-mag-
nets, a movable translating device control-
lable by two of the maﬂ'nets and one or more
other movable translatmﬂ‘ devices control-
lable by one of the two mafrnetb controlling
the 11 rst—mentmned tmnslatmcr device and

~the third magnet.

55. Railway signaling electrm translating
apparatus comprising two trans laumo'—maﬂ'w
nets, a translating device movable b}r mag-
netic attraction of both magnets, one or more
other translating devices movable by mag-

netic attraction of one of the aforesaid mag-

nets, a retractive magnet for retracting the
first said translating devme and still another

retractive magnet for retmotmg the said one
or more other translating devices.

56. A rallway ﬁlgnahng system comprising
a signal-controlling electric circuit, a source

Of signal-controlling current therefor signal- -

e translating devices
the

by

827,411

- controlling electric translating apparatus In-

cluding a ‘translative conductor and respon-
sive to directional variations of current there-
in, means for connecting the tr: anslative con-
ductorin the signal- contr olling eircuit so as to
vary the conductance of such signal-control-
ling circuit, and railway ﬂ*wnalms{ apparatus

controllable by the signal- controlhnw circuit

and regponsive to such v ariation in Tits con-

ductance to reverse 1ts signal- contr olling cur-

rent and thereby actuate the sienal- contwl—

ling electric translating appar atus

57. A rallway Slﬂ‘ll'“lllllfr system u)mpl 1SINg
a stgnal- eontrolhnn‘ cir uut a source of u1-:'--'11«11---
controlling current thelefm, and .51(1'11{11-(&11—
trolling electnc translating ap]mmtus CONn-
trollable by s w11«31l——cm1131"011111*rr current from
stonal- controlli ing circuit ;md 111@111(1111{1‘
twotmn slating-co: 1duct01 for receiving bll(‘ll
10‘11&1—0011tr0]111w current : and the tr ‘l]lSLl ting
appamtus bellw responsive to current in one
of 1ts tmnslatmw—conductol;s and responsive
to directional varla,tmn of current in the
other of its translatimg-conductors.

53. A rallway sm‘lmlmfr system comprising
a swnal controlhnﬂ‘ clrcult a source of signal-
contl olling curront ther efor and 10‘11&1 ~CON-
trolling eloctric tmnulatmw &])pamtus Con-
trollable by the signa. —conm olhnn' circult and
1110111(11110‘ two translatim mcmﬁuotms and be-
ing covernable by current in both of its tr an5-
1a,t1110* conductors jontly and also responsive
to dlrectmn.:ﬂ variation of current in one of
its translating-conductors.

59. Ar aﬂwav signaling system mecluding a
10*11511 contr 011111{?" CIr Cmt a8 source of reversi-
ble signal- controlhnﬂ‘ curl ent for the signal-
contr 0111110' circuit, “and signal - contr Olllnﬂ‘
electric tr &nslatmfr apparatuscomprising Lw
electrotr amhtnm conductors and govern-
able to maintain one signal-contr 0111110' condi-
tion by cignal- COIlLI‘OHll]fT current i both
such tmnalatwe conductors jointly and also
responsive to establish another signal-con-
trolling condition to alrectlolml vmmtwn of
swnfﬂ controlling current 1 one of such

"'tr anslative 0011duct01s

60. A ralway signaling system comprising
a, signal- contr 0111110' (31rcu1L a, source of signal-

contr olling current ther efor, and &,1{1'11{11 -COn-

trolling electric translating appamtus Con-
trollable by the signal-controlling circuit and
imcluding two tr: clllblﬁtlllﬂ‘ conductors and be-
ing responsive to ulﬂ'llﬁl controlling current
in one of 1ts tlanslatuw conductors to per-

form one signal- controlling operation and re--

sponsive to qwnal-contmlhnw current In its
second tr ‘msla,tmfr conductm to maintain
the signal- contmllnm condition efiected by
the ﬁrst signal- controlhnw operation and be-

ing responsive also to reversal of signal-con-
troll; 1ng current in 1ts second tr mlslatmﬁ—con—
ductor to effect a second signal- contro]hnw
operation.

61. Raillway signaling electric translatnig
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L Lo

”appamtus co.lprlsmg tWo translatmg—con--
duetors and one or more tr&nslatmg devices |
“movable to given signal-controlling positions
by signal-controlling eurrent in one of the
5 translating-conduetors and in such positions
- subject. to retentive influenee of signal-con-
SRR tmlimg current 111 the’ other transla,tmg -60T~
- duetor.
. 62, Raalwa,}? mgna,lmg electmc trajnsla,tmg,
axppa,mtus conprising two translating-con- |
- ductors and one or more translating dev*mes;
- movable to- given si nal—comtmlhng Posi-

 tions by agnal—control mg eurrent im one of

‘the translating-conduetors and in such posi-
tions subject to retentive influence of signal-
- controlling eurrent. in the other translating-
~ conducter, and anether translating device |
.. movable to perform a si nal-controlling op- |
~_eration by ﬂ*lgnajl—contro%
20

luenee of signal-con-

- trolling conductor in contml of such signaling

- apparatus and responsive to directional va-
riation: of signal-controlling current, means

- for including the electrotranslative. control--. |

o ling-conductor in- the signal-controlling cir-

. the railway-line and controllab
- nalcontrolling circuit and responsive to its-
. variation in eonductance to effect a signaling
© . operation and also to.reverse the signal-con~

o _:'__6 5 tmllmg current . such mgnal—-controllmg;_

S cult-soas to vary the condudtance thereof, a |
- second. ra,llway signaling appa,r&tus loc&ted '-
iprommlty to

by the sig-

at a second signaling-point m.

hng current n the
_._'S@@Emd translating-conductor. - : :

63. Railway signaling electrle trans]a,tmb'
apparatus comprising two translating-con~ |
ductors and one or more translating devices
‘movable to given mgn&l—controlhﬂg positions:
- by signal-controlling eurrent in one of the
o .-rtmnslaxtmg—conductors and in such positions

 subject to retentive effort of signal-econtrol-
L ’.'lmg eurrent in the other translating-conduc- |
- tor, and another movable translating device
.30 responstve to: dlrectlonal vartation of signal-
. controlling-current in the second translating-
"~ conducter and to perform a swn&l—contmle
S -..f‘_.'lmg operation. -

. 64, Railway 31gna1mg electrlc transl&tmg-'i
.apparatus comprising two translatmg—c@n—
- duetors and one or more translating deviees

- movable to given mgnal—controllmg position.

- by signal-controlling current in one of the |
©-  translating-conductors a,nd in such position:
subjeet to: retentive inf
_trolling current in the other translating-con-
- duetor, and another movable translating de-
- 'viee responsive to mgnal-controllmg current
~1m the second translating-conducterin one di-
.45 reection only and to perform a mgnal—con-f
B -tmlhng operation. - - y S
65 Arallway mgnalmg system comprlsmg 4
& signal-controlling eleetric eircuit, a source
of signal-contrelling current therefor rail-

:_'-eg_.c»;m o

| control of the distant-sig nalk mdwa,iamn of the

~operation at the second signaling-point.. .

‘controlling electrotranslative conduetor in.
85 .
signaling apparatus and responsive to diree-- .

controtlin

‘gLven s
way signaling apparatus located at a 81gna,1-;_ :
. ing-point in proximity to a railway-line and
. ineluding an electrotranslative signal-con-

‘5 clrcmt a,nd 13]:1(91:'31)5r actuaxte the ﬁrrst—mn_

tioned mgna,lmg apparatus through respem~

siveness of its eleetrotranslative conductor to

indicate the performanece of such SIgna,lmg
66. A home and distant railway sxgﬂalmg

;system comprising & signal-controlling elee~ -
| tric eireuit, & source of stenal-controlling cur-
‘rent therefor, home and distant. signaling -~ -
§ appamtus loca,ted at. & agm&hﬂg—p@emt i 75

- proximity to the railway-line and including &~
“home - signal - controlling electrotranslative -
-conduetor comm
-controlling circuit and responsive to signal- =
controlling eurrent therein to govern the: 8@ |
‘home-signal indication of the home and dis-

micating Wlt]m the mgn&lw -

tant signaling apparatus. and such: signaling
apparatus comprising alse a distant-signal-

tional variation of mgnal—-centmlhng eurrent,

‘means for introduecing the distant-signaleon~ -
trolling electrotranslative conduetor 1138 the:.;i-i' e
‘signal-controlling eireuit so. as to: vary.
conduetanece of such cireuit, a second St na;I-'?: TR
‘ing apparatus located at & second Signs mg—--‘

. r.ll"."

point. 1 proximity to the railway-line and £
controllable by the Slgna.l-contmﬂmg elmmt

“and responsive to variatien in its conduct-. 95
“ance to effect. a signaling operation of stich
‘second signaling apparatus and to reverse.
the si

nal-controlling current. in. the SlgIl&l— :

signaling-point. through responsiveness vaf

the distant-signal-controlling  eleetrotrans- - .

| lative conductor of such home and distant: ro 5
apparatus so as to indicate at such first sig-:-
‘naling-point. the completion. of the- smna.hng
“operation performed by the second mgna,hng
“apparatus at the second signaling-point.

67. A railway mgna,hng system mcludmg B 1 m

; Slgna,l—contmllmg eireuit, a source of s;lgna.l- ST
controlling current therefor a:home and. dm—-. AR

tant railway signaling a,ppara,tu& lecated. at. &
naling-point in proximity te the

railway lgne and eomprising: & home—mgn&}- I I 5

controlling electrotranslative conductor com~

‘municating with the:signal-controlling eir-
“cuit and in eontrol of the home-signal indica-

tion of thesignaling apparatus and suchhome

‘and distant signaling apparatus comprising” 120

also & dlst&nt—mgnal—eontrolhng eleetrotrans~.

| lative conductor in ecooperation with: the
home-signal electrotranslative conduetor to:

control the home-signal indication of the ap--

paratus and also responsive to dlrectmnal ms
‘variation ‘of signal-controlling current to -
‘govern the distant-signal indieation. of the -
apparatus, means for introduecing SRR
--tant—mgnal—contmllmg eleetrotrans a;twecen—-c R

g duot@r 1D the mgn&}—contmllmg clreult SO- as::f- I 3¢ .'

‘the . dis- -

7;0 |

. P . .
. - ' - -4
' .- . - . .
. e Tt . "
. - i . L '
' - . . L]
'
-
1
'
r

rgf eireuit when sach signaling opera-: - o o ;f '
tion is performed and thereby to effect a dis- 100 = -
‘tant-signal indication of the home and dl,s—r'_- AT .'f
| tant signaling apparatus located at. the first
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to vary the conductance thereof, a second
signaling apparatus located at a second sig-
naling-point in proximity to the railway-line
and controllable by the signal-controlling
circult and responsive to the variation of its
conductance to perform a signaling operation
and also to reverse the signal-controlling cur-
rent 1n the signal-controlling circuit so as to
actuate the home and distant signaling ap-
paratus through directional responsiveness
of its distant-signal-controlling electrotrans-
lative conductortogive at the first-mentioned
signaling-point a distant-signal indication
‘ndicative of the performance of the said sig-
naling operation of the signaling apparatus
at the second signaling-pomnt.

68. A rallway signaling system including a
signal-controlling electric circuit, a source of
signal-controlling current therefor, a signal
controlling apparatus located at a given sig-
nal-controllihg point in proximity to the rai%-
way-line and controllable by the signal-con-

trolling circuit and responsive to a variation
In the conductance thereof, a second signal-

controlling apparatus located at a second
~signal-controlling point in proximity to the

ratlway-line and also controllable by the sig-
- nal-controllin

circutt and responsive to
-signal-controlling current therein, and means
both for varying the conductance of the sig-
nal-controlling circuit to actuate the first-
mentioned signal-controlling apparatus and
for compensating the effect upon the second
signal-controlling apparatus of current per-
turbation caused by such variation in con-
ductance. - .
69. A railway traffic-controlling system
comprising a raillway traffic-controlling ap-
aratus located m proximity to a railway-
:ﬁne and including an electromagnet, a mov-
%ling relation

to the traffic-controlling apparatus and in
turn controllable by the electromagnet and
movable by diminution of its magnetizing
force to a value below normal so as to de-
crease the influence of a given magnetizing
force m such electromagnet on such trans-
lating device, and the traflic-controlling ap-
paratus also including means for increasing
the magnetizing force of its electromagnet
above the normal value to compensate the
decrease 1n Influence due to the aforemen-
tioned movement of the translating device,
and, 1 combination with the foregoing trat-
fic-controlling apparatus, a source of mag-
netizing ‘electric current for its electromag-
net, and a traflic-controlling electric circuit
in controlling shunt relation to such electro-
magnet and extending along the railway-
line 1n rear of the traffic-controlling appara-
tus. ' ~

70. A.Iraﬂway traffic-controlling syStem'

~comprising a normal blocking traffic-control-
ling apparatus located at a given traffic-con-
trolling point on a railway-line and includ-

827,411

-

g an electrotranslative traflic-controlling
electromagnet, a movable translatine device
in controlling relation to the normal block-
ing traflic-controlling apparatus and in turn
ccontroliable by the traffic-controlling mag-
net and movable by decrease in its magnetiz-
' 1ng force below normal to permit an unblock-
ing operation of the normal blocking traflic-
controlling apparatus and also to diminish
the mfluence of a given magnetizing force in
the magnet over the translating device, and
such normal danger traflic-controlling appa-
ratus also including means for increasing the
magnetizing force in the traffic-controlling
electromagnet above normal value to restore
its translating device to normal traflic-block-
| Ing position, and, in combination with the
foregoing normal blocking traflic-controlling
‘apparatus, a source of electric current for its
trathc-controlling electromagnet, and a traf-

to the traffic-controlling magnet. N

/1. Aralway signaling system comprising
a normal danger-signaling apparatusJocate
at a given signalng-point on a railway-line

and mcluding a signal-controlling electro-
translative electromagnet, a movable trans-
lating device controllable by the signal-con-
trolling magnet and in turn controlling the

| normal danger-signaling apparatus and mov-

‘able relative to the electromagnet and by de-
crease of magnetizing force therein to permit
clearing of the normal danger-signaling ap-
paratus and also to diminish the influence of
such electromagnet on such translating de-
vice, and the foregoing normal danger-sig-
naling apparatus mecluding also automatic
means for effecting an increase of magnetiz-
g force above normal value in the signal-
controlling electromagnet to restore its trans-
lating device to normal position maintaining
the normal danger condition of the signaling

apparatas, and, 1in combination with the fore-

source of electric current communicating
with 1ts controlling-electromagnet, and a sig-
nal-controlling circuit in controlling shunt
relation to the signal-controlling electromag-
net and extending along the railway-line
In rear of such normal danger-signaling appa-
ratus. .

72. A ralway traflic-controlling system
comprising a railway traffic-controlling appa-
ratus located at a given traflic-controlling
point on a rallway-line and including a traf-
fic-controlling electromagnet, a translating
device controllable by the magnet and ar-
ranged 1n controlling relation to the traffic-
controlling apparatus and movable by a
given variation of magnetizing force in the
magnet so as to vary the influence of a given
magnetizing force thereof on the translating
device and require an inverse variation of
magnetizing force greater than the given va-
riation in order to restore the translating de-

fic-controlling circuit in controlling relation.

A

going normal danger-signaling apparatus, a
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- -ing forceand to e
. welectromagnet; aggregating,: with the afore--
-+ -mentioned: compensative inverse ‘variation, |

<o given variation and sufficient to restore the
20 e i T B D
oot comprising a railway traffic-controlling appas
.- ratus located at a given traffic-controlling
EO Int on a railway-line and including a traf- |

© . ranged in controlling relation to the traffic-

Che oy,

wno o magnetizing force greater than the given:

.. variation in magnetizing force inverse to the, |
wier40 glven. varlation - to compensate  the -afore-
- omentioned variation in magnetic influence of
=" 'the magnet, and; in combination with the
. Toregoing "
AL source: o% ole
.45 traffic:contro i
-+ wotrolling cirquit-extending
o ratus and arranged to effect the first-men-
., tioned given variation of magnetizing force:
;50" and to effect.an iriverse variation in magnet-
-+ 1zing force of the traffic-controlling electro-'| B:
o magnet ageregating, with - the - aforemen- |:path of the tra
7. mentioned compensative inverse variation,
Sl .aniInverse, varia
o T4 Aralway
-~ -anormal'danger .
o oclocated at a. given signaling-point on a rail-|
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78, A ‘railway ‘traffic-controlling system

. r' o

. N ;

c-controlling - electromagnet, a translating.

......

- /30 magnet so as to vary the influence of & given | i
' magnetizing force thereof on the translating |

1 i -l 1 .

. »mation in order to'restore the tr anslating de-

It

glven. variation' to compensate ‘the afore-

.traflic - controlling - apparatus, a-
electric current for magnetizing its’

lling magnet; and a traffic-con-.
ding along-the railway-
c-controlling-appa-

- I

ion greater-than ‘the said

given variation and sufficient to restore the-
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ger railway signaling apparatus-

-~ fluence of the magnet, and, in combination | ence of a given magnetizing forcs thereof on

|:force inverse to t

able thereby to effect a compensative |-
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e given variation o com-

~paratus and including the traffic-rails of

railway-line and arranged to e

‘variation and suf
lating device.. =~ - -

&

including the traffic-rails of a block or section

-

trolling

-paratusincluding two magnet-coilsco

-through one of the coils: ~

ignaling system comprising | =~
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| compensative variation in magnetizing force | ling relation to the signaling apparatus and
-+ inverse to the given variation fo compensate | movable by a given variation of magnetizing

force-in the magnet ‘so as'to vary the influ-

e.and o effect the first-
~mentioned given variation of magnetizing 85
-netizing force of the signal-controlling elec~ .~ -
“tromagnet aggregating, with- the aforemen-
tioned compensative mverse variation, an .. .

nverse variation greater than the said given

“with the rail-circuit and mcluding also & con- -

i \ railway. traffic-controlling ‘system 105 =~ .
_comprising: a traffic-controlling electric cir- .
~cuit and two electrotranslative magnet-coils
| connected with the traffic-controlling cireuit -~ . =

‘and In parallel with each other; and a con- =
| tact device controllable by both the magnet- |

(o Wil the Ioregomg traflic-controlli | the translating device and require an inverse
- ratus,a.source of electric current for mag- | variation of magnetizing force greater than
o netizingits traffic-controlling magnet; and 4

ID ' '

| the given variation in. order to restore the = -
translating ‘device, and the foregoing signal- -

oo T AWAYRING. L Tear. ol such: tratlic-control- | ing - apparatus alse including an electrical -
“ouo linguapparatusand  arranged to. effect the | contact -

-contact making and breaking device and &
| conductor controllable ‘thereby to effect a -~ =
| compensative variation of the magnetizing =
| pensate the aforementioned variationinmag- "~ <
, sensaulve 1nverse - yariation, | netic influence of the magnet, and, in com- . = .
© - .an inverse variation greater than the said | bination with ‘the. foregoing signaling appa- -
| ratus, & source of electric current for magnet- ..
| izing the signal-controlling magnet, and a 80
-signal-controlling. circuit - extending along: =~ =
.the railway-line in rear of such signaling aﬁ»’- R
gab

icient to restore the trans-. .

- 75. A railway traffic-controlling system -
Saow R L OTAOL L0 Testore Lne.translating de- | comprising--a - traflic-controlling rail-circuit =~
5 vice, and the foregoing traffic-controlling ap- |

| of the railway-track, a source of tra i

T electric current: arran ged: to-supply .

‘the rail-circuit, and an electrotranslative ap- . ©
Pa ' nnected v
)¢ Ireult-and e, _ 20N- Too, © .
‘ble by both coils and arranged to control the

-colls-and arranged fo make and break the - .
c-controlling electric circuit -~~~ = -
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