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1o all whom it may concern:

Be it known that I, JosepE G. HoRAZDOV-
8EY, & citizen of the United States, residing
at Cleveland, in the county of Cuyahoga and
State of Ohio, have invented -a certsin new
and useful Improvement in Railway Signal-
ing systems, _OE which the following is a full,
clear, and exact descri ption, reference being
accompanying drawings.

My mmvention relates to. rallway signaling
systems, and has for its object to provide
simple, inexpensive, and effective means
whereby a signaling device may be operated
to display & warning-signal at either or both
endsof or at a redetermined distance ahead
of or behind & block or section which & traim
maiy’ be traversing. o

n- the case of double tracks rear- end
coliisions frequently occur which could be
prevented by the display of a signal to the
rear of the advance train. In the case of g
single track both rear and head-on collisions
may be prevented by the display of a suitable
signal at a sufficient distance at the rear of
and m advance of a train. _
. The object of the invention is o provide
means for accomplishing these results in a

simple, inexpensive, but effective mannor.
Referring to the drawings, Figure 1 repre-
sents a diagrammatic view of one form of
my mvention; Fig. 2, a detail of the de-
vice which makes and breaks the signal-cir-
cult shown in Fig. |, showing the cireuit
closed. Fig. 3 represents a plan view, with
arts broken away, of one form of make-and-
Lreak- device which 1 employ in Iy system.
[ig. 4 represents a sectional view on the line
4 4 of F1g. 3; and Fig. 5 is g plan view of a
make-and-break device similur to that showr
i Ifigs. 3 and 4, hut operat ing in the reverse
manuer to the device shown in said [ipures.
The diagrammatic view represents g sec-
tion or block of g ratlway with my signaling
system apphied thereto, 1 represent the
signaling devices shown at cach end of the
block or section.  In the cinbodiment shown
herein these sitnaling devices are illustrated
as electric lumps, althougl) they may be re-
placed by uny wel l-known Aype.of sienal in
use on ralways--as, for instance, semaphores
or lanterns displaying a red hght. 2 desie-
nates any source of clecirie energy for sup-

plying said lamps, as a dynamo. 3 4 repre-

]

- 4 are connected, res

————

AL Asindieated
“the track switeh O 1Instrument Is

sent. the main wires leading from- said dy-
namo. This same dynamo may be employed
to transmit current along the whole length of
the line of way. 5 and 6 designate the two
branches of the lighting-circuit in which the
lamps are located. The main branches 3 and
pectively, with terminals
7 and 8, carried by a block 9 of msulating ma-
terial on the lever 9.

ing circuit. With the parts in the
shown in Fig. 1 the current from the genera-
tor 21s broken between terminals 7 8 and 10
11, and the signals are not displayed, the
lamps not being illuminated. Should the
lever be moved to the position indicated in
Fig. 2, however, the circuit will be closed be-
tween 7 8 and 10 11, and the current will then
tlow through the
ing the
section.

To make the display of the
nals sutomatic upon the
the block or section und to keep the signal
thus displayed until the train passes off the
block or scetion, I make use of the following
device: 12 designates an clectromagnet in

lamps at bhoth ends of the block or

warning-sig-

operative relation to the lever 9%, said lever
being provided with a pivot 13 and a plate 14,

of iron or similar magnetic material, adja-
cent the poles of {he magnet, whereby t]he
said lever constitutes, in cffect, an armature
for said clectromagnet. Beyond the pivot,
13 a spring 15 is provided, which normally
holds the lever i t]hep()sil._ifmslmwn m g, 1
with the circuit open, . . '
With the electromagnet | cmploy two lo-

trance of u train upon the block or section.
One circuit comprises the battery 16 or other

10 and 11 designate -
- theterminals of the lighting or signal display-
position

entry of a train upon
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branches 5 and 6, illumninat-
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QO
cal-circuits, one of which'is elosed by the en-

source of clectrics] cnergy, from which ex- |
95

tend the branches 17 and’] 7%, the former be-

ing connected Lo a terminal of g track-switeh

or mstrument B, placed ndjacent the track

tagrannatically in Fig. 1,

open, the terminals heing separa’ed, but be-
g adapted to be closed by the
train 1 any desired Manner, as .
struction illustrated more spectfically in Figs.
3and 4. The electromagnet 12 is also In cir-
cult, with another local circuit comprising a

by the con-

| bettery 19 (or other source of electrical en~

normally.
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ergy) %md branches 20 '2_0*’*.' ‘Bran‘cﬁ 20 may '?fc']ésed; '-"ele'cttrom&gnet_ 12 is

~ be connected with the winding of the electro-

“magneét throu
conductor 17, as indicated in the diagram.
The circuit including 19,
- mally broken between the terminals

IO

20, and 20° is no-

22, being closed at the track _
struments C €, the terminals of which are

shown in contact in the diagram. The ter-
minal 21 may be a screw carried by the le-

ver 9*.and separated from terminal 22 s suffi-

- cent. distance to he brought into contact

1.5.

20

25

30

therewith when the electromagnet is ener-

gized. It will thus be seen that the local cir-
cult 16, 17, 12, and 172 serves to initially
close the signal-displaying circult, as well as
to close the other local circuit 19, 20, 12, 22
21, and 20, and that the latter circuit re.
mains closed and keeps the signal-displaying
circuit closed until a train reaches either of
the track switches or instruments C-C” ,Where-
upon ithe terminals at said switch or 1nstru-

ment will be separated in any convenient _

manner, as illustrated in detail in Fig. 5, and

the signal-displaying circuit will be effect

ively broken. " ' B
As a means for closing the circuit at the

track instrument B, I may employ the con-

struction shown in Ifigs. 3 and 4, wherein 22
‘designates one of the rails of the track and 23

a short rail-section adjacent thereto and held

- In proximity thereto, as by means of bolts
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59 circuit including the local battery 16 is |

25 extending through the webs of the main .

ral and rail-section. Each bolt is provided
at opposite ends thereof with nuts 26 and
with a spring 27, interposed between each
nut and the adjacent rail-web,
being under compression.
23 from 22 a suflicient distance to enable the
outer edge of the car-wheel flange to enter
thisspace. The entrance of the whéel-flange
into

ends of the section 23 away from the rail 22,
as shown in Fig. 3. The rail-section 23 car-
ries one terminal 29, the other terminal 30

being carried by one of the ties 31, and the.
spaee between such terminals being such as |
~ to enable them to be

when one .of the wheels of a locomotive or

brought into contact

car is _passi_ng between the rail 22 and section
23. "I'o mamtain the seetion
relation to the rail 22,
with guide pins ,or rods 32,

entering into
sleeves 33, carried by the ties. |

In Fig. 5 the arrangement, is similar to that
shown 1n Fig. 3 except that rail-section 23*
1s provided with a terminal 292 which is nor-

mally 1in contact with the other terminal 302,
but 1s moved out of contact therewith when
a train
Hie. 5.

With the parts arranged as .de_scribed Whe_n
a train enters the section traveling in the di-

rection indicated by the arrow in Fig. 1 the

gh an adjacent portion of the
Angthe lighting or signal-displa,
{Anto circuit with the generator 2. At the
21 and-

switches or in- |staot with terminal 22, closing the

‘has

 track instrument ¢,

said .springs' | upon the

A plate 28 spaces

his space 1s facilitated by bending the

23 1n proper
1 provide the former

passes, as indicated in dotted lines in

the terminals 7 and 8 are brought into con-

baet with terminals 10 and 11,

same time terminal 21 1S brought into .con-
local cir-

energized, and -

thereby plac-
'ing branches

cutt through _'ba;ttery 19, electromagnet 12, - '

and track instruments C ¢V, . \e (e
passed beyond track instrument B the

After_.a]e'_;tm_ih

75

circuit including such instrumeny is broken ;o

but the circuit including
C’ will remain closed

track instruments C*
until the train reaches

erther of the same, whereupon the circuit will

be broken at the said instrument and the sio-

nals will be nolonger displayed. ~ Ordinari y
for employing the
and said instrument
the circuit including
It frequently occirs,
a switching engine or train
. off or otherwise
leave the same without passing therethrough.
90
the circuit inejluging the track instrument ¢, -
and said circuit will remain closed unless the

there will be no ocecasion
might be omitted from C .
the track instrument €, as indicated by .dot-
ted lines in Fig. 1. ‘
however, that
will enter a block and back

The train or engine in passing B will elose

30

train or engine either passes the pomnt Cor

some other provision be made for breaking
By placing the normally ;clOs_eg '

the circuit.

track instrument ¢’ in front of B the train or o

engine in backing off the block or sectign will .

break the signal-circuit
gine is actually on the block or section.
They should be placed at #

ahead of and behind the train to enable an
approaching train to be stopped in #Hime to

b | | at this point, ahd no
signal will be displayed unlesg'a train or.en-
- Too
The location of the sigfals’ will depend
special circumstances of the case.
sufﬁciex}t@mt&hce -

[O§

avold collision, and a sufficient number of Sig-
naling .devices should be provided to cover -

all dangerous points on the 1
case of a single track it will be evident that
the opposite side of the track must be Ppro-
vided with an apparatus like that shown in

ratlway.  Inthe .

110

the diagram to be operated by trains THNNING - )

sald diagram. | L .
~ Numerous changes may be made in the de-
tails of construction herein set forth without

1n a direction the ¥everse to. that shown in -

avoiding the spirit of my invention, and I do =~

not propose to be limited to such details ex-

cept as the same may be included in the

clains ‘hereto annexed or may be rendered

1 necessary by the state of the art. -

120

- Haying described my invention, T claim— -

1. In a railway signaling system, the com-
bination of a lighting-circuit having two sets
of terminals, an clectromagnet, an armature
therefor, a conductor carried by sald arma-

terminals, a pair of terminals carried by said

armature and so located that, when the elec-
tromagnet is energized they are brought into

........

125

‘ture and normally in contact with one set of =

I30
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instrument or switeh at ea(*h end of satd
;.t im!ﬂ Of Ji{l maln track and ca,rryln

A0

~electromagnet, an. armature

bination of & block or mctwn IRVING P

R Rk
2R7, 287

| ceqtacz with the second se: of torp c of
the lighting-eircuit, and a pair of trac {iiw‘i* 35
ments in cireuit with said m.zw ob B aos -

ed to closé and break the _m;e::.giw;-w 1
respectively by the passing of o tr:

Erain adia-
:r*#*-nt thereto, substantially as umifm-f:i.
1In & railw &y Swﬁ&hiw SNE sten 4 ‘%:.h.ﬂ ST

bm&non of & biock or section hav
end therecf one or more algmﬁ}m
emctrm cireuit including both bfi:ﬂ.
mg aevices, said cireutt be RING Prove
two sets of terminals, an elocirc Citiig
armature therefor, a conductor carcied
said armature and mrnmh‘r iU
space between the terminals

pair of terminals (,a,rrled by said
and so located that wnen the ele
is energized they are brought into conlac
with the second set, of ter: n...ntﬂf-; of the signa

ing-circuit, and & Hair of frack instruments
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1. eircuit with said magnet a ﬂd ad“}n-%‘*ﬂ bo ]
-~ the bleck or section, means controlled by the

close and bresk the magnei-circuit AT

twle*h by the passing of 2 train adjacent
mwrefu |

In g railway signaling systen, ih@ (TN,
bvmtmn of a bloek or section, one m TIOre

-

signaling devices adjacent each
b;mk OT ectan an electric eireult
sald signaling devices, mesns 1{1111“
electromagnet and an armature fov Mgk
and breahnw the :31;;1&11119*- circillt, o

|--u 14.-4'..-1

hiock or bF‘CT}(}H sald irack 1In st ‘f*itsJ:L.a or
switches being in circuit with said o .:s::t;.w

magnet, one of said switches being adapted
to be closed by the entrance of a train

UDon
the block or section, and the other switeh
being adapted to be opened by the depurture
of the train-from said block GT SCCLIGT.

4. Ina mﬂway signaling ‘-Ww i, the com-
SR CHTRE !
end thereof one or more signeiing dﬂ”mw a1
electric cireuit including said deviges, an
cherefor ﬂmmtu—
ed when the e]ewr{)magn{ b 1s energized o

erate the sald devices at both ¢ ;
b{)ock or sectlon, and a pair of track insty
ments in.circuit with said electromagned and

i“

s flwﬂ "1f‘ 2

: 1:}]f1}|

svectively to snergize and deén-
fv tromagnet by the pags&ge of a
114 :h OTRLO.

oneiing svstem, the combm&tmn
device, and means for display-

i £ ﬁl‘lﬂ-

S mit;,, 2 rail-section adjacent one of
tie ratls of the main track and carrying a ter-
il Hrf,.,..m & sscond terminal cod

ﬁf S Z
erating with former terminal $o make
and break the circuit, means tending to hold
cerd rail and section 1n engagement and
uim'nny means babween sald reil and section,
stanbi :.:J i ml}emhﬁd
8 ? .
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-"5'
:.,:iiE‘

"'.i-lu-

f

"-u

g,

ﬂ’it‘&l,‘ 11,"."" hl{f’j’l?l}T]g S}'utﬂnl the COm“ _
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'fa.f.f:w:::s::, said means comprising an

55
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brnabion of o n?m_k or section, a swn&lmg de-

vice ”L cach end of said block or section, and
ting the same, said means

fu OPeTY
uf‘"n”}fi%iu” N mzi' (}‘t ClI‘hUltb Olie Of Qﬂ,ld LlI‘-
cliits boingd novaily open and the other hav-
mﬂ % "r:aw;umih U{‘ib{’d switeh at each end of

of o tra upon a block or secu{m

~for closing the former cireuit, means for clos-

pacn end of ._,..11 1 bo

“ :i_n.&;;' {:}1%:3 Esﬁ rer crreuit by the closing of the
former cireult, and means for breaking the
iatter eiveuit h# he passage of & train or en-
SING 2 adis incent to eitherof the switches thereof.

7. lu s signaiing systent, the combination
of & sig ﬁ:}h;w device and means for display-
g ,:fa.ti rlw‘*“e smd nieans comprising an
electric eirouid, » rail-section adjacent one {}f

L»w....m;mu..i of said circuit, a second termina &t.
sne swde of the 1 11-he{,t1011 and codperatin

with the former terminsl to make and brea

the cireuit, s bolt extending through the
inain sail and vail- bwtn}n ad]ustmg-nuts o1
, & spring interposed be-
bween one ol aald nu ts and the main rail, and

L‘H

mJL-......

8 S5001 1{1 snring nférposed between the Gther

_*1{{;-, of the |

-

wmu ting-nut and the rail-section.
in festi mony whereof 1 he}_eunto afhix my
signature in the presence of two witnesses.

:..i i (7. HORAZ;DOV‘%KY

TTI?.LR}.{ _
91‘._,__ MyEg RS,
J. B, HULL.
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