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- To all whom it may concern:
" Be it known that 1, JONATHAN D. PRICE, a
clbmen of the. Umted States, residing at Au-
1013,, in the county of Kane and State of Illi-
‘nois, have invented a new and useful Im-
plovement in Railway-Signals, of which the
~ following is a specification.
My mventmn relates particularly to the
- block system of mllway signals in which the
. _m condition of any given bloek or section of the
- track is by suitable signals made known to
~ an engineer (or other trainman) before the
train enters thereupon. Heretofore in such
systems the signals have been located in some

o I5 instances at the side of the track and in some

.l_net;anees on the train, the operation being
either automatic or m&nudl a:s deeired.
- Many objections to locating the signal de-
‘vices at the side of the tmek mwht be enu-

20 merated; hence the desirability ef a practical,

~.cheap, a,nd effective construction wherein the
So far as I
o knew it has prior to this invention been nec-
‘essary in practice to use a third rail in these
25 systems where, the elgna.l is located on the
- tmm |
= The prlmery ob,]eeb of my invention is to
pmwde an improved construction wherein
- the track-rails may be practically utilized as
30 a part of the mechanism for operating sig-
~ " nals located on the train, (preferably in the
~_engine-cab,) thereby ebvmbmﬂ' the necessity
- - of a third r.:.ul with its attend&nb dtsedvan-

. tages, and, as will appear, the invention is
35 ;Lpphedble to both the automatically and the

manually epemt;ed systems.

Theaccompanyingdrawing represents, dia-

B ,c.::l ammatically, one fuil bleek and portions of

- the two adjacent blocks of a railway-track,

40 together with portions of an engine, (or car )
| the engine being euppoeed o carry suwa,ble
emnd,ls and elecm ic devices for operating the
same, and the track being shown so con-
‘structed and equipped tht the condition of

| f: .':.-45 any given block will be indicated by the sig-

‘nals in the cab.  Thedrawing illustrates the

~ invention in preferred form; but it will be un-

- derstood readily Lhe_b'.uerbeiu features of the

- eonstruction nay be omitted and that certain

'50 devices employed may U(., prldbed by equlva-
1eut devme::,

| of braek shown.

Generally stated, the invention comprises
suitable portable or transient signals and ac-
tuating mechanism therefor located on the
train, track-rails having insulated sections, 55
and local mechanisms for the several blocks
novelly combined therewith and properly con-
nected with the track-rail sections and serv-
ing to act upon or influence the transient
mechanism to cause the latter to change the 6o
signals toindicate changein track conditions.

A description of the preferred coustruction
follows.

The transient signals and operating mech-
anism therefor are located at A upon a train, 05
being supported thereupon in any sulteble
inanner. Wheels B and B’ are convention-
ally illustrated beneath said mechanism and
supported by the track.

C, C', and C? represent the several blocks 7o
The track - rails of each
block comprise electrically eepa,mted or in-
sulated sections ¢ and b and a’ and b’, respec-
tively, the sections b and &' being 1elamvelv
short sections which mark the block divisions 75
or boundaries.

D D represent local or non-transient mech-
anisms connecting the blocks and serving to
actuate or mﬂuenee the transient ewnel-—op-
erating mechanisin. R0

At A arve located a clear-signal E and a
danger-signal B/, preferably electric lights,
the former emltt,mg white (clear) light and
the latter red (danger) light. These lights
are arranged in independent circults, heving, 85
however, a common battery ¢ and comimon
wires ¢’ and ¢*. The circuit for light K 18 com-
pleted through wire ¢%, contacts ¢* ¢, an arma-
tare K, mveted to any saitable suppmt on a
horizontal pivet ¢b, wire ¢, light E, and wire go
¢’. The circuit for llwbt B is eempleted
through wire c¢?®, contacts ¢ ¢’, arinature D,
wire ew light K, and wire ¢". The armature
D swings in & V@ILILdl plane between mag-
nets G and H, the former being below and the 95
latter above bhe armature, whereby the force
of gravity acts to assist lahe one and oppose
the other. A battery I constantly energizes
the magnet G through conductors d and a,
the current passing in thedirection uulma,ted
From one pole of battery 1 a conductor e

| passes to magnet H, and from magnet Ha con-
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light c¢ircuit broken.

closed and terminates at the track.

™

n s
b

ductor ¢ passes to the axle of wheels B. To |

the other pole of said battery a conductor
e* leads from the axle of wheels B’. Where

the track is electrically continuous the cir-

cuit for magnet H is eempleted through a rail |
or rails, and the magnet is then. euﬂimently '
powerful to hold the armature D, after the

latter has been brought close 111130 its field,

through the action of a reinforcing-battery 10-— ,

cated at the block-boundary.
From the immediately preceding descrip-
tion it will be seen that gravity and the mag-

‘net G act together constantly to hold the ar-

mature D depressed thereby tending to keep

the danger-light circuit closed and the clear-

This action is success-
fully resisted by the magnet H till a point of
insulation in the track is reaehed when the
armature D will fall unless a relatwely long

circuit for H is 1mmedlately established

through the local partial circuit.
reedlly appear from the description which fol-
lows, where the wheels B and B’ are chosen
as conductors leading from the track to the
signal- -operating mechanism and back it prac-

tically is necessary that they be insulated from

each other, excepb bhroun*h said mechanism,

At-each pointD, I locate a 1*elebwe1y strong

As will

and this is dene in any sulta,ble manner, so
far as the train itself is concerned.

remferelnﬂ'—better yJ, which, together with 1ts .

eonneetlons acts at proper tlmeb to cotaplete |.

the 1nterrupted short circuit of the upper

magnet H of the transient mechemsm The

battery J and its connections afford one form
of a local partial circuit which 1s normally

this local partial eir cuit be mtexrupted a rela-

~ tively long circuit for magnet H cannot be es-

40

Should

the partial eircuit be uumterrupted and the

armature D depressed, as by an interruption

at the preceding block, the reinforcing-bat-

tery will send such eurrenb through the tem-
porary long circuit as to bring the armature
again to the magnet H, where it will remain
13111 aninterr upted local permel circuit is again
encountered. As shown, the course of cur-
rent is from said battery Lhrough conductors

50.ff' tocontact f* onan armature K of a relay-

conduetors f3 to eontaetf4 on armature M o?f

K3 magnet M’, controlled from the second ad-
vance-block, (here (%) and thence through g

b current passes through wheels B', conductor

&% battery I, conduet‘,or e, field- Wlndmg of

60

'_"-..-t.:u as the ﬁeld of magnet H is concerned |
o --.«.—md dgamst the same so far as the ﬁeld of

magnet H, eoeductor e’ Wheels B and ﬁna,lly

conductor f 6 leading from rail- section @ back __

to battery J.. The current of battery J acts, | this purpose a second eircuit for batteiy J ofa

| given bloek is provided through conductor f,

a second contact h on relay-armature K, ¢on-
ductor k' tomagnet M’ of succeeding bleek con-

| ductor R? to rail-section o of the given: block

as indicated, w1th the current of battery I so

magnet G 1is concerned.

,) thence through

ﬂ_ Ea,eh block is.provided with a track-battery

'P conneeted with the edvanee ends of the

..""I--‘-' ...........

| eircuit of the reinforcing-battery J.

| ends of said rails is to
| duetor for compléting t

the sections b and b'.
| this short eircuit occurs at each block While

are on the sections o and a'.
| euitis immediately established, as the wh"‘ls
| B pass onte the sections b d.nd b’ there is no |
tablished and armabure D will drop. Should | drop of the armature D; but if there is an

interruption of the long cireuit, as by the

| Sd:ld seetmns

| the sections b and b’ broken to indicate that
‘magnet L, controlled frem the block in ad-

" vance of Lhe train, (here C’

ek o I -
]

! with the bebtel_}f

672,626

rail-sections a a,nd a' by conductors ¢ and ¢'.

Conductors g? g® connect the rear ends of the
same rail-sections with the relay-magnet L.

It will now be understood that if a train is
in bloeck C'thecurrent normally passing from
the track-battery P of said seetion will be
short-cireuited, allowing the armature of the
relay-magnet L. to fall, thereby interrupting
the stationary or non-transient portion of the
If at
such time the train mechanism described of

| the train following the train for the moment
| supposed to be in section C' reaches the posi-

tion shown in the diagram, whereby the rail
eompletwn of the sherb cireait of the magnet
H is interrupted, the armature D will drop
and eemplete the danger-signal ¢irciuiit, at the

| same time mterrupbmﬂ' the elear‘*-swuel cir-
| euit.

‘When there is no train in block C', the
reley magnet remains closed and theére is no
mterruptlon at 72. Hence batteries I and J

| will act together through the inteérmittently-

estcz,bhshed long elrcmt of the magnet H.
It wﬂl be observed thet the 1nquld,tmne 0C-
curring to the right of sections b and b’ of

| any given block are not directly epposme
| each other.

‘The purpose of staggering or
mlsma,behmﬂ' the msula,t,lons at the advance
Teserve oné rail- ¢on-
e Qhort cirenit ef the
magnet H, whereby the. latter is kept ener-
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gized whlle the wheels B and B’ are leaving

The interraption to

100

the front set of wheels: employed are on the
| sections b and b’ and ‘the 1ear set of wheels

1f the long ¢ir-

short-circuiting of the eurrent passing to the

_.relaly— magnet, the danger-signal Wwillbey given.
| The 1nsu1a,m(me to the Iwht of sections b and
| o' must of eourse be so- pleeed that carrent
| can pass from the rear set of wheels to the
| front set of wheels bhreugh the track at all

tlme% after the rear wheels have pessed onto
In the drawing I have shown

they are of greater length than theii Appar-
ent length.

It Wlll beobserved thiatthe magnet M takes

no part in mtenuptmg the circait of bat-
i tery J, 50 far as the immediate advance- bloek:
conductor. f° to Idll-SGOthll b. From section | (V' is GOhcerned The purpose of sendin@ the
| eurrent of battery J through contaét f* of ar-
‘mature M, however, is to ena.ble ‘the intertup-

‘tion to proeeed from the second advaheée-

block C? where so desired. In cafrying out

and thence back to ¢onduetor fﬁ c()nnec,ted

Suppose now a train to'be

IO ;
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~ replaced by a manually-operated switch, if

'on bloek C2.
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anism located at the junction of blocks C'

“and C? will be deénergized, and the armature
- K will fall, thereby bredkmw at contact f the
secondary (,11‘(311113 of the battery J, located at

the junction of blocks C and C, thus deén-
ergizing magnet M’ and breakmo* at contact

S the long circuit of signal-magnet H. Thus
by a simple expedient the train is caused to
signal back to the second block in the rear,
"whereby the engineer of the following train
is enabled to leisurely bring his train to slow
‘motion or stop without vlolent shock or waste
of energy.

‘The magnet L and armature K may be

~‘desired, in which case the magnet M’ and re-

lated parts can be dispensed with.

Where

.- the signal is given antomatically, it is essen-

tial to have a source of electric energy con-

- nected with the rail-sections of the block near

their advance ends and to provide the train

‘with properly-insulated track-engaging con-
~ductors for taking a current from the track
~and conveying it to a device for acting upon

~ or affecting the signals.

In its simplest” form for a manual system

the invention comprises signals and electric

-  “devices for controlling the same mounted on
30

the train in the manner shown, conductors

" leading fromsaid electric devices to the track,
T :1nsula,t9d track-rail sections, and switch-con-
“nected conductors connected therewith. This

- characterization is mef by the mechanism
- with both the battery J and the battery P
- omitted, the auntomatically-operated switch

~ being renlaced by a manually-operated switch.
“In the automatically - operated system it is

40

. .considered that the relay may under favor-
able conditions and by'suitable changes in
- ¢ircuits be omitted and the mechanism still
- remain automatic and within the spirit of my
~lnvention.
- ployed, and the electric or electromagnetic

controllmg devme Lherefm may be Lhdﬂﬁ‘ed
_.:Lt will. I

Any suitable signals may be em-

It 1s not essentml to m} invention that or-

Lo dmary supporting-wheels of the engine or car
-~ be used as eonductors for conveying the cur-
rent from the track. ‘Such wheels may be
conveniently employed, however, by insulat-

~ ing one set from another, and this may be

- readily accomplished by insulating a locomo-
. tuvefrom its tender, when the tender becomes
L .._-'the other one.

one track-engaging eonduetm" and the engine

It 1s noteworthy thd,b ‘Lhe magnet H when

e ';-ﬂ;he train mechanism is in the position indi-

- ecated may be deénergized or sufficiently weak-

ened to cause it to reled,be the armature D by

other snitable means for interrupting the cur-

‘rent from battery J or for altering the local
“partial eircuit than the circuit- bleakmg de-
vice employed. A common expedient in ap-
65 paratus-of the same general character is to
- reverse the direction of current or to neutral-

. izethe currentinstead of breaking its circnit.

the block is obstructed,

The relay-magnet L of the mech- | Such an expedient is deemed within the spirit

of my invention and within the scope of the
appended claims.

What I claim as new,
by Letters Patent, is—

1. The combination of a track having in-
sulated track-rail sections, a local source of
electric energy, conductors connecting said
source with two of said sections and forming
therewith a local partial ecirenit, signals
mounted to be carried above said track, a
transient signal-controlling electiric device, a
transient source of ﬁlE‘(:fHC energy, and suit-
ably-insulated conductors connected with
said transient elecirie source and controlling
device and simultaneously engaging said two
track-rail sections of said local partial cir-
cuit, whereby said local partial ¢ircuit 18 com-
pleted through said controlling device, sub-
stantially as described.

2. The combination of a track having in-
sulated track-rail sections, a local source of
electric energy, local conductors connecting
said source with two of said track-rail sec-

and desire to secure

partial circuit thus formed, transient signals
forthe train,electric controlling devices there-
for, & transient electric source ‘and conduc-
tors carried by the train and arranged to re-
ceive the current from one rail-section of said
local partial circuit and convey the same

through said signal-controlling device to the

other rail-section, of said local partial eircuit,
substantially as and for the purpose set forth.

3. The combination of a track divided into
blocks and having insulated track-rail sec-
tions, a local source of energy connected with
two insulated sections near a division be-
tween blocks, one of s11d last-named sections
being in advance of the other, a circuit maker
and breaker for the partial circuit thus
formed, a source of electric energy connected
with both track-rails near the advance end of
the advance block, and antomatie means ¢on-
nected with the last-nawmed block and with
said circuit-maker for closing the same when
said block is clear and opening the same when
substantially as and
for the purpose set forth.

4. The combination of a plurality of track-
blocks having therein insulated track-rail
sections,a source of electric energy connected
with the advance ends of the rails of a given
block, transient signals mounted to he car-
ried above said track, electric signal-control-
lingdevice,and bmek-—engagingeond actors ar-
ranged to couvey an electric impulse from the
track to said controiling device and back to
the track when the current from said local
source is not short-circuited, substantially as
and for the purpose set forth

5. The combination of insulated track-rail
sections, a battery connected with two sec-
tions located one in advance of the other, &
relay-magnet for making and breaking the
partial circuit thus formed a track- bdtt@ly

| connected with both track- rd,lls and condue-
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- tors connecting said track-rails with said re-

10

I3

- 20

.30

lay-inagnet, substantla,lly as and for the pur-

pose set forth
6. The combination of msuldted track-rail

‘sections, a battery connected with two adja- |
cent secbi*on‘s, arelay-magnet for making and

breaking the partial circuit thus formed,; a
track-battery connected with both track-rails

near the advance end of a block, conductors

connecting said track-rails near the rear end
of the block with'said relay-magnet, transient

signals mounted to be carried abovesaidtrack,

an electric controlling device carried there-

with, and track-engaging conductors connect- |

ed with said controlling device, substantially
as and for the purpose set forth.
7. The combination of a track divided into

blocks and having insulated track-rail sec-

tions, sources of electric energy connected

with the rails at the advance ends of the
blocks,local-signal-controlling electric supply
- sou rees connected with the 1e°,pectively adja-
centblocksatthe junctionsthereof,relay-mag- |

nets supplied with- circuit-breakers and con-

trolling the cireuits of sald last-named sources
-a-nd‘conn-ected, each to animmediate advance
block, extra cireuit-breakers carried by the
armatures of said relay-magnets, auxiliary
magnets prowded with ¢ireuit-breakers in

the ecircuits of said local-signal-controlling
sources, and circuit connections between the

auxiliary magnet of each block and the relay-

“armatureof an advance block, whereby,when

“a train occupies a given blouk the auxiliary
magnet of a remote bueceedmw block is de- |
- energized and the local-signal- eontrollmﬂ' cir-

—euit broken, sllbs-ta,ntiallyas and tor the pur-
- pose set forth.

| 40

8. The combination of a track divided into
blocks having insulated track-rail sections,

clear and danger signals mounted upon a car

~traversing said track, electrically - actuated

~ tors therefor engaging the track, track-bat- |
teries connected mth the advance ends of

mechanism contmlling said signals, conduac-

both rails of the plurahby of blocks, and elec-

'.S'G
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tric devices connecting the Junctlen between
two given bloeks with a bloek in advance of
‘the two given blocks, whereby the condition
“of a block in front, of the one on which the
train is about to enter may be indicated, sub-
-stantially as and for the purpose set forth.

9. The combination of electric clear and

. “danger signals mounted upon a train, circuits
55

- and a lower maﬂ'net an osclllatmg armature
between said maﬂ'nebs and serving to close

therefor ha,vmrf adjacent contacts, an upper

either of said GlI‘Gllltb (,onductorq leading

from the upper maﬂ*net to the track, a tmck
dividedinto 1nsula,ted blocks, and local means
for the several:bloeks for supplying when not

interrupted. an electric current to said con-

- ductors through the medium of the track, sub-

stantially as-and for the purpose set forth.

10. The combination of a track divided into |
bloeks, each having a track-rail electrically

- divided into _sectl_ons a and b, local condue-

Pl o 672,626

| tors joining section a of one block to section

b of another block, a source of electric energy
in the course of _smd conductors, means for
breaking the partial circuit thus formed, sig-
nals mounted on a train, electric controlling
device therefor, and conductors leading from
controlling dewce to track -and located to si-
mulbaneoubly engage the sections a and b,
substantially as and for the purpose set forth.

11. The combination of transient signal-
lights E and E’, circuits therefor, vertically-
swinging armature D, upper and lower con-

trolling-magnets therefor, battery I, condue-

tors leading therefrom to magnet G, conduec-
tors leading from said battery to the track,
one of which .includes the field-winding of
magnet H, insulated track-sections, and a
local device for supplying (when not inter-
rupted) current to said conductors while the
train is passing from block to block, when the

70
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track is eclear, substantially as and for the

purpose set forth.

12. Thecombination of a track divided into
blocks having insulated rail-sections, local
batteries J, primary partial circuits therefor
connected with raii- sections, magnets L and
M’ controlling said partial clrcmts second-
ary circuits eonneetmﬂ' battery J and magneb
M’ of each block with the armature of mag-

‘net I. of an advance block, track-batteries
“connected with the advance. ends of the sev-
“eral blocks, and econductors connecting mag-
‘nets L to said blocks, substantially as and for

the purpose set for th
13. The combination of insulated tr'.:wk rail

sectionsof different bloeks,a magnet for mak-
ing and breaking the partial circuit thus
formed and normally energized to hold the
partial circuit closed, and conductorsleading

from said magnet and through which fhe
“magnet is energized and deénergized, sub-
stantially as and for the purpose set forth.

14. The combination of insulated track-rail

sections, electric clear and danger signals

mounted upon a train traversing the track,

circuits for said electric signals, an armature
for breaking either circuit and closing the
~other circuit, a magnet for holding said arma-

ture in position to-close the elear-—swnal cir-
cuit, and conductors leading from sa,ld mag-

‘net and located to engage two of said track-
| rail sections, whereby when the circuit for
said magnet, established through a rail or
| rails, is mterrupted by a point {Jf insulation,

said magnet is deénergized, the cledr-mgna,l

circuit broken, and the’ danwer-sio‘nal cireuit
closed, bubsta,ntmlly as and for the purpose

sot forth
-15. The combmamon of a clear or sa,fety

"tr&n81eut_51wna,l electric controlling mechan-
“ism therefor, a transient electric generatorin

circuit with sald controlling meehamsm con-
ductors leading to the track and .;eranged one

in advance of the other and through which a

closed relatively short circuit is mamtamed

| except at block-junctions, insulated t,_ra,_e_k-_

Q0
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sections, a battery connected with two of said
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rail sections at the blockquncmons, conduc-

tors connected with the track-rails, and a
local electric generator forming with scud last-

named mnduetors a local nmmally closed

partial cireuit terminating at the rails and

- through which, assuming said partial circuit
s to rem&in uninterrupted amlatwelvlonﬂ'eu-

cuit for said controlling mechanism is esta,b-

~ lished when one of said track-engaging con-

10

ductors crosses a point of insulation at a

bloek-junction and interrupts said short cir-

 cuit, substa,ntlally as.and for the purpose set
o _'forth

s

16. The cbmbma,tlon of a track having in-
sulated track-rail sections, a local source of

- electric energy, conductors connected with
. two of sald sections and forming therewith a

~ local partial eircuit, means for interrupting,
~~ _when desired, the current of said local source
. ":2'0 .

of energy to prevent it from acting either to
maintain or reset the safety-signal when the

.. train mechanism is in position to receive said
... current, and train mechanism comprising sig-

-~ nals mounted to be carried above said track,

a transient-signal-controlling electric device,
a transient source of electric energy, and suit-

“ably-insulated conduectors connected with said

- transient electric source and controlling de-
- vice and simultaneously engaging said two

30

track-rall sections of said local partial cir-

‘cuit, whereby said local partial circuit is com-

: pleted through said signal-controlling device,

f: 3 5

substantially as desemhed
17. The combination of a track divided into
blocks and having insulated track-rail sec-

. tions, a local source of energy connected with
. twoinsulated sections near a division between
- two of the blocks and forming therewith a lo-

40

cal partial circuit, one of said last-named
sections being in advance of the other, means

- connected with the advance block for inter-

- rupting the current of said local source of

energy, at desired times, to prevent it from
acting either to maintain or reset the safety-

~ a5 signal, a source of electric energy connected
. with both track-ralls near the advance end of

~ the advance block and serving when not in-
. terrupted to maintain the normal condition

ilf:5°

- of said local partial circuit, and train-car-
ried signal miechanism comprising clear and |

5

danger signals, an electric controlling device
therefor and conductors for the controlhng
device ca,rrled by the train and simultane-
ously engaging the rail-sections of said local
partial cucmt whereby the cireuit is com-
pleted throun'h the local partial circuit at
block-junctions when the track is clear, sub-

stantially as and for the purpose set forth.

18. The combination of a track divided into
blocks having insulated rail-sections, local
batteries J, primary partial circuits therefor
connected with rail-sections, magnets L and
M’ controlling said partial circuits, secondary
cireuits connecting battery J and magnet M’

‘of each block with the armature of magnet

L of an advance block, track-batteries con-
nected with the advance ends of the several
blocks, conductors connecting magnets L to
said blocks near their rear ends, and traln
mechanism comprising clear and danger sig-
nals, an electric controlling device therefor,
and conductors leading from sald controllmﬂ'
device to the track and simultaneously en-
gaging the rail-sections of a local partial eir-
cuit at the block-junction, whereby the cur-
rent is conducted from the battery J at said
junction to said controlling device when the

trackisclear, substantially as and for the puar-

pose set forth.

19. The combination of insulated track-rail
sections, a battery connected with two of said
sections of different blocks, a magnet tfor
making and breaking the partial circuit thus
formed and normally energized to hold the
partial eircuitclosed,conductorsleading from
said magnet and through which the magnet

‘is energized and deénergized, and traln mech-

anism comprising clear and danger signals,
an electric controlling device therefor, and
conductors leading from said controlling de-
vice and simultaneously engaging said rail-
sections of said different blocks, whereby a
circuit is established for said local battery
throughsaid electric controlling device at the
block-junction, substantially as and for the
purpose set forth.
JONATHAN D. PRICE.
In presence of—
A. C. MILLER,
D. W, LEE.
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