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To all whom it may concern:

_ Be it known that I, CrarLes CranpaLL, a
citizen of the United States of America, and
a resident, of Newport, in the county of
Newport and State of Rhode Island, have
invented certain new and useful Tmprove-
ments in Electrical Signaling Systems for
Railways, of which the following is a specifi-
cation. '

My present invention relates to a new and
mproved systeny of signaling to engineers
of locomotives of railway trains, and having
the signals electrically controlled through
the medium of suitable apparatus associated
or combined with aerial current-conductors
and also with a block system, and disposed
50 that 1t constitutes what may be termed an

suxiliary signaling system. That is to say,

the systew 15 constructed and adapted to be
controlledd in a mechanical manner by an
operator so us to set the signals, as for ex-
ample the semaphores of one or more blocks,
and also adapted to be actuuted by a suit-
ably equipped train or loconiotive, as in en-
tering and leaving thie block section. It is
further avranged so that a plurality of in-
dependent sections of aerial conductors may
be energized from suitably equipped way-
stations whercby the signaling apparatus of

one or wore correspondingly equipped loco-:

motives upon -entering the thus energized
zone, or zohes, beconie operative and sef the
signals to indicate danger, all as more fully
hereinafter sot forth and claimed.

Some of the objects sought to be attained,
by my invention are the following: To em-
ploy indepencent electrical means located in
one or more way-stations and electrically
connected {o and capable of being controlled
by apparatus mounted in a central or termi-
nal station, and also so arranged that the
sections of werial conductors may be ener-
gized so that certain other clectrical devices

ot a complementary equipped locomotive
will upon arviving within the zone of the |
sald conductors hecome corvespondingly en- |

ergized and set a visual danger or caution-
ary signal in the cab. As thus arrainged the

engineer may at all times and under . the |
positively receive |

most obscure conditions
signals within the cab while the engine is in
the zone of the said conductors. The aerial
conductors are not adapted.to be energized
by the action of a semaphore except at the
terminal station only. To provide means
whereby a plurality "of said equipped loco-

motives running on the tracks protected by
independent sections of the aerial conductors
may have the latter energized through the
medium of electrical apparatus controlled
by an operator in one of the way-stations
thereby setting the danger signals in the re-
spective cabs n a practically simultaneous
manner. To energize the aerial conductors
from terminals, and also from way-stations
or signal-towers in either dirvection by élec-
trical apparatus, including the employment

~of double-throw switches. - To set the signal

upon » train by the telegraph operator atfter
the train has left the terminal or a way-
station by simply throwing the switch to
close the eircuit so as to energize the aerial

conductors of the blocks or sections on which

said train, or trains, may then be running.
Al the same time any other train or trains
entering the blocks will also receive the sig-
nal. The operator may if desirable transmit

precautionary signals, as per an accepted

code, by opening and closing the electric ciy-

cuit, thereby correspondingly deénergizing
To-
0

and energizing the aerial conductors.

70

75

80

provide the aerial conductors of the systen: -

with an open space or gap at or near the
terminal station, or stations, thus preventing
the action of any foreign or independent
electrical influence from being transmitted
to and energizing the section of aerial con-
ductors immediately contiguous to the termi-
nal. The latter is energized by ‘the action
of the semaphore, as.before stated. The
acrial wires between each pair of equipped
way-stations are continuous.

In-the two accompanying sheets of draw-

ings, Figures 1 and 2 vepresent both in side
elevation and diagrammiatically an electric-
ally controlled railway - signal system em-
Lodying wmy invention. = It may be added
that said FFig. 2 is a continuation of Fig. 1
the line w w indicating the junction point.
Fig, 3 1% a transverse sectionnl yview taken
say ‘at the intevsection of blocks 2 and 1 of
Fig. 1o showing the rails and the electrical
cirenit conductors conneeted therelo and to
the semaphore, :

I would state here that in a co-pending
application filed by me'in the United States

Patent Oftice T have iHustrated and des

cseribed an improved automatic electrieal sig-

Cnaling systens for railways. In my present

application for patent some of the electrical
tlevices and counections as employed i said
former system . ave. embodied in and arve
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adapted to-operate in association with cer- | continues visible or positioned while the con-
tain other constructions or elements set forth ! ductors m remain energized, or until the ad-

and claimed in this later invention. 1 will
first briefly describe the illustrated devices
of the said earlier case which also to some
extent are reproduced in the drawings here-
with: A, Fig. 1, indicates a semaphore sig-
nal of a block section (1) constructed, lo-
cated and adapted to be actuated in any
suitable or well-known way. The member
A is connected in a normally open clectric
cireuit having conductors ¢ ¢* leading theve-
from to the respective suitably insulated
track-rails ¢ of the section, (conductor «
being joined say to the front rail and o' to
the back or rear rail, substantially as indi-
cated in Fig. 3; the arrangement being such
that when a properly equipped advance loco-
motive enters the said block sestion the con-
tact-of the wheels with the rails operates to
close the electric circuit, the thus energized
connections, then causing tlje semaphore A
to swing upwardly from the;clear (or dotted
line position) to the horizortal position, in-
dicating danger. The said circuit includes
a suitably housed relay C having wires b &
tapped into the said conductors & &' and

connected with the poles of the coils of the

relay’s magnet 0% A local circuit B (which
is practically a vibratory transformer or al-
ternating-current producer) is energized and
controlled by the relay. The latter circuit

“comprises a battery ., connected by wire 2
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to the relay, its other pole being connected
to the relay via a primary induction-coil D,
a vibrator or transfoxrmer I, a condenser E
and wire »'. A.secondary coil G in fact sur-

round coil D as usual and 1s grounded via
For the sake of clearness in the

wire e.
drawing the said coils are shown separated.
The other end of coil G is connected by an
interrupted upwardly extending conductor
¢! (provided with a spark-gap f) to the suit-
ably mounted acrial conductors m extending

parallel with the tvack-rails any suitable dis--

tance. ‘Thus it 1s obvious that the conductors
m will be automatically and simultancously

‘cnergized”\Vhenevér the cirveuit B is closed.

A Yocometive, as N, when properly equipped
clectrically embodies a local electric circuit
11, comprising a battery ¢, a receiver or
coherer J, a tuning-coil I a cab indicator
or visual signal L, ohe or more exposed con-
ductors p*' secured to, extending longitudi-
nally of but insulated from the engine, and
a conductor p joined to said elements K and
Pt

entering the zone or block section (2) pro-
tected by the energized aerial conductors, be-

~come correspondingly energized by means of

(-
[

the induced current flowing from the wires
m Lo wires pt, thereby setting the cab signal
1. lo indicate danger,

Obviously the danger or cautionary signal

The electrical apparatus of a similarly.
equipped  following locomotive will, upon,

“wtations and a terminal station.

vance locomotive (which had just previously
set the semaphore to indicate danger) passes

-from its block section (1), thereby deéner-

gizing the conductors m and consequently

cpening the circuit H of the following en--

gine and indicating clear track ahead. The
passing .of the locomotive or train also
causes the semaphore to fall in its normal
or safety position, indicated by dotted lines
in Fig. 1. ’ . v

In the present invention the aerial con-.
ductors are disposed at suitable ‘intervals
longitudinally of the tracks to form a plu-
rality of independent sections, one of which
(block 2 adjoining block 1 of the terminal sta-
tion, see I'ig. 1)is capable of being electrically
charged by the passing of a locomotive from
block ‘2 when entering block section’ 1, sub-
stantially as before described. All the aerial

‘sections m, with the exception of the one

located in block 2, are constructed, connected
and arranged so as to be electrically ener-
gized and deénergized through the medium
of manually controlled electrical apparatus
or devices located in a terminal and way
stations of the railvoad. The charging of
the respective conductors m of the' thus
equipped way stations may also be manually
controlled from the way stations in either
direction at will. I would state that the aerial
conductor section of said block 2 may extend
continuously say one-half mile; its end poles
or supports being indicated at 1 and 2. See
Fig. 1.

way-station No. 1, and may be say three
miles long, its end poles being 3 and 4. This
seetion is separated from that of block 2,
before described, by a gap having a length
of one-half mile. The way-stations Nos. 1
and 2 are connected by a confinuous aerial
section three miles long, its*end supports
being indicated at 5 and 6, The way-station
No. 2 is connected with another continuous
aerial tliree-mile section; one of its supports
being indicated at 7. The last-named section

may also be connected with another way-sta--

tion equipped electrically the same as way-
station No. 2, or the section may terminate
substantially like the above named one-half
mile section. It is obvious that the length
of the several seetions of conductors m may
be varied from the distances named. All the
said sections are independent of one ancther
and arranged to be energized singly.

Tn the present invention the charging of
the serial conductors is controlled from way-
The Iatter
contains say a local eireuit R, comprising a
battery ¢, ground wire ¢* = conductor ¢*
leading from the battery to a relay-switch
Ct locatedin way-station No. 1, a primary
switeh, or key, s, and signaLbeﬂ’ es the two

The second continuous section of.
_current-conductors m communicates with the
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“wpective condnctors ¢t

latter elements being localed or tapped into
said conductor ¢*.

The way-station No. 1 may be provided
with the relay- -S5W 1tch, just rveferred to and
grounded by wire ¢+, a local circuit R* com-
br ising a battery d*, a key or primary switch
s n double-throw switch s, and a primary
induction coil D* connected by conductor @
to. one pole of said battery.

via wire &7, its other pole being connected to
wire d° in continuous electrical communica-
tion with the said double-throw switeh sz
One arm of the latter is adapted to contact
with the right conductor, ¢, leading up-
wardly and )omed to the (onespondm‘r sec-
tion of aerial wires; the other or left arm
being adapted to contact svith a similar con-
ductor, ¢*, joined to its section of aerial con-
ductors. . See Fig. 2. Thus it will be ob-
served ‘that an electric current flowing via
conductor ¢* from the closed circuit R at the
terminal station to the relay-switch C* will
operate to automatically energize the latter,
ring the bell m* and close cireuit R, thexc-
by charging said primary and smonddry m-
duction coils. The electric current is con-
ducted from the latter and diverted to either
section of the 'adjacent aerial wires as de-
sired by manually swinging the correspond-
ing arm of the switch s* In the drawing
the latter is represented as being in the nor-
mal or central position, the two aerial sec-
tums then being uncharged. The said sig-
ual-bell m* is tapped info the conductor ¢
or pole of the relay C;
aulomatically Op(,ldtl\'e whenever the wire
o 1s energized.  As drawn the bells ¢ and
mt ring glmultdneous]y, thus signaling the
O]t vators in the terminal and \() 1 way-
stations.

The way-station No. 2 is shown as being
equipped with electrical apparatus substan-
1mllv as just described with respect to way-
station No. 1, except that the relay-switch
C!and ener oulng conductor ¢* are omitted.
The station No. 2 is provided with a local
circuit*R® having a battery f*, and a primary
induction-cail 1)’ , the latter being connected
with the poles, 2, f* of said battery. = A sec-
ondary winding or coil D* surrounding coil
D# g rrwunded via wire f°; its other pole
being connectvd to wire f°-in continiious
electrical connection with the double-throw
switch ¢t The last-named switch is adapted
to be swung to the right and left as desired
so as to contact with and energize the re-
and ¢°, joined to the
corresponding indopendent sections of aerial
conductors, as clearly shown in Fig. 2.

It way be added that in practlce the
switeh s* of way station No. 1 may if de-
sired be in normal contact with the condue-
Lor ¢2, whereby the latter is adapted to trans-
mit current to the Ist 3-mile section of

924,968

A secondary.
coil D* surrounding said coil D' is grounded .

thus the bell is made

3

aerial conductors. . Now, in order to ener-
gize said section the oper ator in the terminal
station depresses the key s, thereby closing
the eircuit L, the (mxent then pagses via
conductor ¢ to certain of the electrical ap-
paratus connected therewith in station No. 1
:md energizes the Ist 8-mile section, the bell
4t meanwhile sounding an alarm.  The
local key 's* does not. have to be closed when
the said 3-mile section is being energized
from the terminal station.

The energizing of the second 3-mile aerial
section is nmnmlly controlled by an operator
in No. 1 way-station who first deflects switch
5% to the left to contact with the conductor 3,
followed by closing the local key s*. This
action closes circuit R* and energizes the re-
spective elements connected therewith, the
current at the same time passing via wire ¢?
to and energizing the aerial conductors of
the 2nd 3-mile section. _

The 8rd 3-mile section, and also the 2nd
3-mile section, are energized from station
No. 9. The switches s° and s* in the latter
station are normally open except when they
are closed by the operator in said station to
effect the cuergization of the aerial conduec-
tors of said sections. That is to say, in the
latter everit the operator first depresses the
double-throw switch s* to the right or left
as desired, so as to contact with the corre-
sponding conductor ¢* or ¢® communicating
respectively with the aerial conductors of the

ond and 3rd 3-mile sections, followed by .

depressing the local key s% thus closing the
cirenit. Therefore if the switch has been
moved to the right the 2nd 3-mile section
will be energlzed and if to the left the 3rd
3-mile section of aerial conductors will be
correspondingly charged.

It will now be app‘uent that in case a

properly equipped locomotive, as N, enters’

cither of the sections of energized aerul con-
ductors, the current or electrical impulses

‘emanating from the latter will instantly

cross the intery ening space and energize the
conductor p' of the engine, which in turn
excites and closes its normally open* local
cireuit IT and the receiving apparatus con-
nected therewith for control]ing and expos-
ing the danger signal L, the color of which
is red. Whenever the operator in the way
station opens the.circuit controlling the thus
energized 3-mile aerial section or zone the
civenit I of the engine is thereby opened or
broken, the cab suznal 1. then automatically
(*h‘mgmfr to yellow, indicating safety.

‘What I claiin as my invention and desire
to secure by United States Letters Patent
18—

1. The combination, in an electrical sig-

naling system for railways, of a normally‘

open “Tocal electric circuit provided with a
manually controlled key-operating switch, an

‘induction-coil, a relay located at a compara-
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Cively remote distance from said switch, the
relay being arranged for closing the circuit
through the primary of the said induction-
coll s0-as to produce in the secondary mem-
ber of the coil highly energized clectrical
impulses, a section of aerial conductors dis-
posed along the raillway provided with a
feed wire, and a'manually-controlled double-
throw switch, all constructed and arranged
whereby upon closing the switch or key of
said local circuit the resulting current flows
to and is converted by the transforming
means into electrical impulses which pass
viu satd double-throw switch and feed-wire
to the aerial conductors.

2. In an electrical signaling system for
railways, a terminal station, a normally open
clectric civenit provided with a manually-
controlled key, a way-station, a relay located
therein connected in said normally open cir-
cuit, & plurality of independent aerial sec-
tions of eurrent conductors extending along
the railway in opposite directions from the
way-stations and at a comparatively remote
distance from the terminal station, a local
electric circuit, current-transforming means
connected in said circuit and to said relay,
and a manually-controlled multiple-throw
cwitch arranged with relation to said trans-
formning means whereby upon manipulating

o June, 1908.

524,968

the switch either of said aerial sections may

.be energized at will.

3. In an eleetrical signaling system for
raikways, a_pair of independent longitudi-
nally extending sections of aerial conductors

separated from each other by a considerable

distance, two correspondingly separated
way-stations each being located at or pear
the terminal of the adjacent section and pro-
vided with a feed wire connected to the sec-
tion, an independent section of aerial con-

ductors interposed between said -stations®

having a feed wire leading therefrom into

35
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each station, a normally open electric cir- -

enit for each station, means for transform-
ing the electric current of each circuit into
highly energized electrical impulses, and a
suitably connected manunally-controlled mnuil-
tiple-throw switch in each station arranged
whereby the transformed current may be di-
verted to either of the feed wires of the sta-
tion at will to energize the corresponding
aerial section, for the purpose hereinbefore
set forth. ,

Signed at Providence, R. 1., this 30th day

CHARLES CRANDALL.
Witnesses:

Gro. H. RemingroN,

Hexngry P. Stone.
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