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To oll whom 8 may coneeri

Be it known that 1, Cnarces (UrANDALL,
1 cttizen of the United States of Amerlea,
and w resident of Newport, In the county ol
Newport wnd State of -Rhode Island, have
thvented certain new and useful Immprove-
ments iz Yutomatie Jlectrical Signaling Sys-
(ens for Ratlways, of which the following is
a4 spoctication. "

The twvention forming the subject of my
rescent application for Letters i’&tﬁnt re-
tht’*t’i to automatic rallway signaling systems,
and more particularly to the class termed
electrically controlled block-signal systems.

The invention 1s well adapted to be sue-
cessfully employed as an auxiliary or supple-
mental safety system 1n association or com-
Dination with manually controlled signal sys-
teins, and alsu in systems inowhich the signals
or semaphores of the ““block”™ ure mechan-
1cally actuated of “set’” by the passing tram
or:locumotive, | | |

The geuneral object of the mvention here-
with 1s Lo provide signaling systems of the
types referred to with novel and mnproved
means whereby the engineer of a siitably
equipped locomotive may at all times and
under the most obscure conditions (sueh for
example, us the presence of fogs and snow
stormns) positively and aceurntely ricqive sig-
nals upon and within the cab of hisg engine
before arriving at the hrst sexnaphore of the
block system and m fact before the latter
becomes visible. |

I am well aware thal devices have been
eniployed for inereasing the pcecuracy and
sufety of the usual track-signals or sema-
plhiores of the block system of signaling,-
sild devices mceluding in their construetion
an electrie circuit connected with a located
signal member und provided with a normally
open electric switeh arranged to be auto-
matically closed Lo set the signal to indicate
“danger’™ by the movements of the seni-
phore itself; the Iatter being  manually
actuated [rom o signal-tower or othier station
i well-known way, or by suitable con-
nections wade operative by ‘the engagement
therewith of thie passing locomotive thereby
mqving the semuaphore and closing said
clectrie switeh or circuil, substantindly as
just stated. In suchi former devices or sys-
teins, and more espectally” m cases where
the electric circuit 1s closed and the signal
1s set or controlled by the uction of the mov-

I-'I-I'I-r .'I-—I-- L

| 1ng locomotive contiguous thereto, the op-
Ceration is not effected until the train or
locomotive itself enters the “block.” It 1s
not arranged and adapted Lo set a signal 1n
. the cab of the immeaintely following loco-
motive. I am also aware that systems have
been devised for maintuining telegraphic or
telephonic communication between instru-
ments located on  independently moving
railway trains, and also between ratlway
truing and fixed stations; the apparatus in
such cases being constructed and adapted
to utilize clectriec induction, the principles
of which are well-known to electricians.

Aly mvention differs from prior electrical
signaling systemns or devices in that the sema-
lhore of the block-systein section is or may
Lﬁ connected 1n an efectrie cireult having a
relay tapped therem and disposed contiguous
to suitably supported non-grounded cur-
rentzeconduciing acrial wires extending rear-
wardly or beyvond the first or main block see-
tion any desired or practicable distance and
parallel with the track, and formmng what
may be termed the secoud scetion,  The ar-
rungeinent being such that as the wheels or
other member of the advauce locomotive en-

m—p—

thereby closed, the result being to automat-
ically elevate the semauphore say from the
normal dropped or “cicar” posttion to the
horizontal or “danger” position.. At the
satne Uime, too, the semaphore’s movement
or closing of the cirewnt energlzes the coil of
the relay and coses o normally open local
current-generating circinl having apparatus
adapted to transform 1t into an alternating
current; the latter after pussing through an
induction coil 1s converted mto a secondary
or direct high-tension pulsatimg current and
flows to the acrial conductors and ground.
Now, it case a following locomotive enters
the zone of the said setond secetion before the
first locomotive passes from the main or lirst
block-section the electrical nnpulees from the
then charged acrial conductors nmmediately
energizes sultably insulated conducling wires
on the second locomotive, the latter being
further equipped with @ normadly open loeal

W TE—— L, -Np - - N4.- -. § -. - Ta./1

paratus inving the caly indicator or sighal s
circuit, Chereby automatically closing said
circait Lo actuate 1s indicator; the latler be-
ing in full view of the engineer al all timmes.
The semaphore Sigmlrl'{%lt'liliim i the ele-
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Jay. See Fig. 2.

vated or danger position until the operating

cireuit or mechanisi thereof is acted uporn n
any well-koown way by the forward engine
as il passes out of the said block-section, thus
aratit normmally opening the eircuit at which
instant the semaphore antomatically drops
back to the normal inchined position, indicat-
ing “safety’”’. At the same time, too, the
aerial conductors and also the electrical ap-
paratus on the following locomotive become

deénergized, the mdicator then denoting |

safety or track clear. It may be added that
obviousty the several electrical devices or ac-
cessorles conticuous (o the semaphore are
suitably housed and conveniently located
with respeet to the semaphore and the aernal
conductors. The normal or “eleai’” color
shiown upon the indicator of the said follow-
wlien influenced by the electric current pass-
ing from the aerial wires the color changes to
red, or “danger”. These colors being the
conventional ones adopted by the railway as-
sociatlons. :

In the accompanying two sheets of draw-
ings, Figures 1 and 2 represent in side eleva-
tion and also diagrammatically an electric-
ally controlled railway-signal system em-
bodying my invention.  As drawn, Flg. 2 1s
in fact a continuation of Fig. 1.  z z mdicate
the junction hine.  Fig. 3 1s a detached view,
in reduced scale, showing the manner of 8lec-
trically connecting the semaphore signal with
the track-rails and with the branch conduc-
tors adapted to connect with the relay of the
current-transforming circuit.

The following 1s a more detailed descrip-
tion of the invention and including the man-
ner of its operation:

In the drawings the separated semaphores
or banjo signals A (one only being shown) of
block section number 1 may be constructed,
lorated and actuated in any well-known
way. That is to say, the member A 1s suit-
ably connected in or with a normally open
electric circuit (said member then being In
the dropped or ““clear” position) having
conductors, a, a', leading therefrom to the
suttably insulated track-rails ¢ of said section
(see also Fig. 3), the arrangement being such

that when the locomotive enters the said

section 1 the contact of the wheels with the
rails automatically closes the circuit, the
thus energized connections or conduetors,
&e., then causing the signal A to swing up-
wardly from the clear, or dotted line position,
to the horizontal position, indicating danger.

The circuit as drawn also.includes a relay C

adapted to be energized through the medium

of the current lowing through the conduc- |
tors a @' and the respective hranch conduc-

tors b B! connected therewith and with the

Fo]es of the coils of the magnet §* of the re-
Another

rallroad, which portion may be termed an

x

ing or current-receiving engine is green, but |

- the induction coil.

- well-known manner.

pbm‘ti{m of the
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auxihary block or scetion, mdicated at 2, 1s
provided with one o1 more sultably sup-

| Eorte(l aerial curreni-conductors m, the same
]lmmlle] with the track-rails

eing disposed
and extending longitudinally thereof from
sald section 1 any desired practical distance,
being in fuct the leneth of section 2. This
section of the track is arranged to e entered
and passed over by the locomotive belore 1t
enters block 1.

The aerial conductors m are charged or

energized by currents of electricily gener-

ated by the local circuit B and codperating
apparatus, the latter being located and suit-
Efy housed say contiguous to the sema-
hore A or other analogous signal deviee.
The said circuit B 13 practically a vibratory
transformer or alternating current pioducer,
and as drawn consists of a battery d having
one pole connected to said relay by a con-
ductor n; the other pole being connected to
the relay via a primary induction cotl D,

vibrator or transformer F, a condenser ¥ and |

conductor n'. The arrangement !:eing such
that when the relay closes cireuit B the said
devices D, F and K convert the normal cur-
rent into an alternating one. \
coil G surrounds the said primary coil > of
(I would state here that
for the sake of clearness in the drawing the

| two coills are shown ﬂegm'ataly side by side.)
| The coil (18 groundec

. via the conductor e,
the other end of the coil as drawn being con-
nected with the interrupted conductor e'.
The latter extends upwardly and 1s joined to
the aerial conductors m, and 1s severed at
any suitable point to form a spark-gap f1n a
The other electrical

A secondary’

749
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devices for coOperating with the above de-

scribed members are mounted on the loco-
motive itself. That is to say, the electrical
apparatus of the properly equipped engine,
3, will upon entering the zone or section 2 lic
rendered operative by reason of the induced
current flowing from the charged wires m
across the space separating them from the
locomotive. The latter is provided with »
local electric eircuit I having a hattery ¢, to
the poles or conductors of which are con-
nected suitable current-recerving apparatus
for controlling the cably indicator or signal 1.,

Sald circuit, as drawn, includes also a ve-

ceiver or coherer J, a tuning-cotl Ik or other
analogous deviee and a conductor p joined to
one or more suitably supported exposed con-
ductors 3' secured to, extending longitudi-
nelly of Lut insulated from the locomotive,
See Fig. 1. -

The operation may be bricfly deseribed as
follows: In the present invention the two
sections or “‘hlocks™, 1 and 2, arve somechan-
ically and eleetrically connected that one
becomes a part of the other, since it 1s the
action of the devices of bloek 1 that causes
the devices of hlock 2 to operate.- Now,
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upon the entrance of the advance lhcono-
tive (which 1s electrically equipped hwe the
following locomotive 3) 1nto block 1 it auto-
matically. closes the circuit or mechamsm
controlling the signal A, thereby elevating
the latter and causing the current to flow
through the wires b 3!, thus onergizing the
relay (. The action of the latter immedi-
ately closes the local generating cireuit B,
thereby by means of the clectrical devices
connected therein transforming the current
into an alternating one, which 1n passing to
the secondary coil (x is converted into an m-
duced or high-tension alternating current

and by means of the spark-gap conductor
“transformed into a direct pulsating current,

the latter then flowing to and charging- the
aerial conductors . While block 1 1s thus
closed and until the engine passes there-
from the aerial conductors remain energized.
Now, in case a properly equipped following
locomotive, as 3, enters block section 2 the
electrical impulses from the aerial conductors
cross the inteérvening space and energize the
conductors p' of the engine, which in turn
excites and closes the normally open local
circuit H and the receiving apparatus con-
nected therewith for contr(ﬁling the cab sig-
nal 1., the color of the latter then exposed
to view being red. When the forward loco-
motive leaves bleck 1 the signal or seme-

phore A will automatically drop to the dot-

ted line position, indicating safety or line
clear, thereby breaking the electric circuit

B and correspondingly deénergizing the

aerial conductors, &c., at which instant the

local circuit I of the locomotive 3 then trav-

4{)

45

DD

60

eling over block section 2 also becomes
broken, the indicator L. automatically

changing to green, or safety. When the
last named engine enters block 1 it i furn
causes the signal A to again swing upwardly
to the ‘‘danger’ position, thereby at the
same time closing circuit B and electrically
charging the aeral conductors m, so that
upon the entrance of a properly equipped
locomotive on the auxihary block seetion,
2. the circuit H and receiving apparatus of
the latter engine will hecome energized and
automatically set ils indicator L. to denote
danger, cor esponting with the distant sig-
nal A, all sdibstanti Hy as before deseribed.

What I claim as my mvention and desire
to secure by United States Letfers Patent
1S 1

1. In a siwnaling system for railways, the
combination with the track-ratis having a
section thereof equipped with block-signals
constructed and arranged to be actuated by
the passing of a locomotive over saul section
or by other suitabie means, ol supported
aerial current conductors disposed along the
rallway with respect to and m advance of
said.block-section, a normally open electric
circuit and current - transforming deviees

connected therewith, a locomotive o1 vehiele
traveling on said track, & nowmally

local electric civeuit provided with current-
roceiving apparatus and a ‘signal or indi-
cator mounted on the last-nmamed locomo-
tive, all arranged wherehy the act of setting
said block-signal to denote danger automat-

A3 T3 00D
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ically closes the first-named electrie ecireuit

and- charees the aerial conductors so that
when the last-named electrieally equipped
locomotive enters the thus protected zone
the current from the aerial wires then passoes
to the said current-receiving apparatus and
automatically closes the said local cireuit and
sets the cab signal to indicate danger or line
blocked. T | R

2. In a signaling system for railways, the

¢

70

380

combination with block-signal mechanism

having a semaphore arranged to indicate

danpim* when a locomotive passes over the
tracks of the block section, of a relay, an al-

ternating-current circuit connected with the
relay, aerial conductors extending along the
railway from a terminal of the block-section,
electrical devices for converting said alter-
nating current into a direct pulsating cur-
rent having high tension and charging said
aerial conductors therewith, and a locomo-
tive traveling on the track-rails of the sys-
tem equipped with an electric circuit inelud-
ing an indicator or signal and receiving ap-
paratus made operative by electrical im-
pulses flowing from the aenal conductors
when the engine enters the latter’s zone.

3. In an automatic electrie signaling sys-
tem for ratiwavs, the combmation with the
main block-section of the track having a sig-
nal or semaphore whose movements are au-
tomatically controlled by a locomotive trav-
eling on the track-rails of said section, and a
second - or auxiliary block-séction imving
suitably located aerial conductors, of an elec-
tric circuit provided with an induction-cotl,

means operatively connected with said sema-

phore for closing and opening said cireuit, a
secondary coil energized by the current flow-
ing in'said induction-coil, suitable conductors
connected with the secondary coil for charg-
ing the aerial wires, and a locomotive pro-

vided with an indicator or signal and suitable

coOperating electrical apparatus arranged to
be energized by electric impulses received
from said acrial conductors when the last-
named lecomotive enters said  auxihary
block-section.

4. Tu an sutomatic electrical signaling sys-
tem for ratlways, the combination with a sec-
tion of the track-rails and suitably supported
aerial comductors extending parallel there-
with, of an electrieally equipped locomotive
mounted on saul rals pmvullml with a nor-
mally-open clectrie circuit having a signal
and electrical apparatus disposed in suid eir-
cuit, a current-receiving conducior mounted
on the locomotive and connected. in =aid cir-
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cuit, & main block-section, a movable sema-
phore or signal, and electrical conductors
connected with said aerial wires and with a
suttable source of electric force, all construct-
ed and arranged whereby the act of moving
the semaphore to indicate danger at the same
time automatically energizes the acrial con-
ductors, the impulses passing therefrom clos-
ing the electric circuat of said locomotive and
setting its signal to indicate danger.

5. In an automatic electrical signaling sys-
tem for railways, the track-rails, aerial con-
ductors disposed parallel therewith, a sema-
yhore or signal arranged to be actuated by a
{ocomotivu traveling on said rails, and a nor-
mally-open electric circuil located with re-
spect to said aerial conduectors and sema-
phore provided with current-transforining
apparatus made oyemtive by thesemaphore’s
moveinents therehy closing the cireult and

 sald rails
- conductors arranged to receive by induction
| electrical waves or impulses flowing from the
| aerial wires, a normally-open local electric

914,801

charging the aerial conductors, in combina-
tion with a following locomotive or car om
provided with suitably insulated

electrical devices

circutt and codperatin
with said msulated

connected therewith an

- conductors for closing the circuit also niount-

ed on the last-namcd locomotive, and an in-

dicator or signal suitab}iydispu&ud in said
e

local circuit arranged to
the latter is closed.

Signed. at Newport, R. 1. this 9th day of
Octaber, 1907. B

note danger when

CHARLES CRANDALL,.

‘Witnesses: |
SOREN MIKKELSEN,
James C. WaLsn,
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