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- To @ll eliome (F 1ty CONCOT IS

» g Be it known tiat I, BENJAMIN F. Woon-
IxG, & citizen.of the United States, residing in
the city and county of Denver and State of

¢ Colorado, haveinvented cértain new and use-

<o ful Iniprovements in Railway Electrical Sig-

Y. naling ;\[)i}amtuﬁ;1uml 1.do declare the _fn-
.;r'?h'ii'?'“'illg to be a full, ¢lear;
Y tionrol the invention, stich as will enable oth-

10 ersskilled:in the art to which it-appertains to

. make and use the same, reference being had
S 8 ;tht{'11{‘1‘(-)111]}zm}*‘l_ng drmvmgs, and to the

s gharncetors of reference marked thereon, which

baform alpart of this spectfication. s |

s My invention relates to elect rical signahng
aeE u]}]uu"u.tliﬁ‘ for ratlivays,: its object -being to
-t prevent collistons between trains going etther
“oan the same or 1’1pp"h:-:it_c 1lir~v?t't':iu'n-:~4._ This.ob-
i jeet isautomatically aceomplished through
io-the instrumentality of my-improved appa-
“iratus, which melydes contaets carried by the
~stpain and - engagimg coverhead conducetors
a formed into blocks orsections of any desired
=4 Jongth by ihsulating the adjacent extremities
2t ‘of the conductorssections. from-each other.

IR §) 1_11)*j5}'st{‘111f1Y?lilpl(i}'- t-i‘k‘:{}:uﬁ*l_‘rht‘ml con-

ot s ductors; and the divisions between the sec-
itions are staggered--that is.to say, the divi-
‘sions- between the secetions of one conductor
are loeated midway between the extremities
~ of the opposite section of the other conduc-

-
i

<+ tor. By virtue of this arrangement it be- |

- comes impossible for two trains to approach
penrer than half a seetion from each other
without both being signaled by virtue of the
~signaling mechanism mounted on-each tram.

The seetions may of course he of any destred
 lenigth, whereby two trains cannot approacii
o hearer than w pm{_'lvtvmﬁ!wtl distance with-
out each receiving notificationof thea pproach
" of the other:  As soon as both trains have
“ pegched the smme seetion or-block a eireutt
- will be elosed on each train, in which circuit
s loeated a signaling device consisting of a
45 bell ordamp, or both, or any other stitable
T heans ealeulated  to notify the engimeer or

. other person in charge of the trainof the dan-

-1 gerous proximity of another train. |
7 Th my improved apparatas. Temploy elec-

* which act as armatures of: the magnets,

- ench engine as soop ws both trains are in the
same block or.scetion. - In'the main civenit 1
55 employ two batteries on each train, the sard
batteries having opposite poles

and exact deserip-.

B ]

- bl ep—

1 with the ground.

the ground. . The two batteries are, con-
nected by a. pnle-clmngel‘ in such ) manner
that when two trains are in the same block 1t

is impossible for more- than an exceedingly

short space of time to elapse before opposite

“conductors.

sH10DS. | - CT
" The same reference characters indicate.t he
same parts in all the views. |

battery - poles on the two trains will be
erounded, in which event the circuit will be

closed and the signaling mechanism on each
train operated. =~ -~ EE
" The contacts mounted on éach train are &
very important feature,since they are mount
ed-to rotate and occupy an inclined position,

whereby theyare adapted to engage theover-
1 head conductors at all times regardless of the

swaving motion of the. train.,

Iiaving briefly outlinéd my improved con-

_‘

struction, I will proceed to describe’the Same
in etail, reference being made to the accom-

panying drawings, in which is illustrated an.

S Doy 1 _
ernibodinent thereof. .

. - . T - i. . I
In the drawings, Figure 1 18 a diagram-

matic view illustrating the invention and
showing the signaling équipment for each

| train, - together with the intermediate’ line
" ced detail view

 illustrating the manner of insuriat.i,  the con-
| ductor-sections from each other.

Fig. 2 isan enlar

detail view illustrating the manner of sup-
porting the line conductors. Fig. 41s a frag-
mentary view of an engine-cab, showing the
inclined: roller-contacts. .. Fig. 5 is a8 detail
view of a pole-changer and 1ts operating-mo-
tor.- Fig. 6 is a section taken on the line 6 6,
[Fig. 5. Fig. 7 is an extended view of the pe-
viphery of the pole-changer. Figs. 8 and 9
are views showing the two sets of batteries

and the pole-changer in different relative pc

Iot the numerals 1 and 2 designate. the
overhead line conductors. These conduc-
tors are divided into blocks or sections whose

extremities are insulated from each ot €T, s

ig. 3isa

6o .

7

75

So .

9"

1CC

- <hown at 3. The sections of each conductor

troiagnets for operating: spring - held arms I

- ‘whereby the. signaling - cireutt -1s closed ‘on -

]

than half the length of -any ltictor-sec-
tion without both being within the influence
| of the conductor-section for signaling pur-

connected | poses.

-+

- . : « 73 : e N
are designated’ A and the insulated divisions
of the two conductors. are staggered- - that 1s

to sav, the:division 3 between any iwo sec- -

tions of one conductor is located hulf -Way .

T L]

between the divisions 3 of the sections of the .

possible for two trains

The conductors 1 and 2are suitably

other conductor~whereby it becomes im-
to ‘approach nearer -..

wipl
[ ]

105’
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“suspended above the railway~track. This | is the same for each tiain. Ilence it will be
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20

may be accomplished by means of cross-
wires 4, from which depending hangers 5 ex-
tend, as illustrated in Figs. 3 and 4. As
shown in the drawings, these hangers 5 may
be located at.-any desired point. A slightly-

“different form of. construction: of hanger,
which I -;ill designate 6,is employed where

the insulating blocks or divisions 3 are em-
ployed. (See Fig. 2.) These blocks 3 are
composed of suitable insulating material,
and, as shown in the drawings, they are
bored to receive the extremities of the con-
ductor-sections, which are passed diagonally

therethrough in opposite directions, as -in- |
 dicated by dotted lines in Fig. 2.

L]

.Referring to Fig. 4, let 7 designate the cab

of the engine, __upon‘which are mounted roll-

ers 8, occupying an inclined position and
supported by suitable axles 9. These rollers
are of suitable diameter and are of consider-

“able length, whereby they are kept in con-

20
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tact with the conductors 1 and 2 regardless
of the swaying motion of the train. - The up-

_Eer extremities of the axles 9 are supported
v &

standard 10, and the relation between
the rollers and the standard is such that the

~electrical current may pass from either roller

through the standard to a conductor 12 to
one terminal of the coil of an electromagnet
13. To the other terminal ‘of the magnet-
coil leads a conductorid4to a metal brush13j,
which engages a rotary pole - changer 16.

“Two brushes 17 and 18 are also connected

with the rotary pole-changer. The brush
17 leads to the positive pole of the battery
19, while from the opposite pole of the battery

a conductor 20 leads to the ground. IFrom

the brush 18 a conductor 21 leads to the
negative pole of a battery 22, while from
the positive pole of the said battery a con-
ductor 23 leads to the ground.  Mounted ad-
jacent the magnet 13 is a movable arm 24,
pivoted at 25 and conneeted with a spring
26, intermedinte itsextremities.  Thisarm24
may be said to constitute the armature of a
magnet 13. When the magnet 13 1s ener-
gized, it acts on the arm 24 to draw the latter
toward the magnet. This arm 24 overlaps
a smaller arm 27, mounted in front of a
magnet 28, one terminal-of whose coil 1s con-
nected by a conductor 29 with one pole of a
battery 30, mounted on the engine.. From
the other terminal of this magnet-coil a con-
ductor 31 leads to a contact 32, which lies in
the path of the free extremity of the arm 27.

“TFrom the pole of the battery 30 opposite that

connected with the conductor 29 leads a
conductor 33 to a bell 34.  From this bell a
wire 35 leads to a lamp 36; from the lamp
conductor 37 leads to the arm 27, The
mechanism just deseribed’as mounted on the
train is preferably located on the engine and
may be suaid to constitute the train equip-

unnecessary to describe the mechanism fur-
ther in detail, since that to the right and left
o: Fig. 1 is precisely the same. The pole-
-changing disk ‘16 has a portion of its periph-
eral face insulated, as shown at 38.

o

In the diagrammatic view shown in Fig. 1~

the points of thé conductor 12, engaging the
conductors. 1 and 2, may be designated 8,
since they are intended-to indicate the posi-
tion and function of the rollers in FKig. 4.
Hence the position of one pair of rollers is

75.

shown at the right of Fig. 1 and the position

of the other paix, of rollers at the left of ¥ig. 1.
It may be assumed that these two pairs of
rollers 8 are carried by two different.trains
which are approsaching each other. It will

8o

also be assumed that the train equipment .
shown at the right and left, respectively, of

Fig. 1 is mounted on two separate locomo-
tives. Now if these two locomotives or
trains are approaching each other, when at

the distance indicated in Fig. 1 there will be

no signal on either train, since both are not

on the sime block or conductor-section. As-
suming now that the train orf the right ap-
proaches to a point at the left of the first in-
sulating-block 3, the two trains will then'be

Qo

in thesame block or section, and theelectrical

current may be said to pass-from the wire 1

195

down through the conductor 12 to the mag-- .

net 13, thence through the coils of the mag-

| net and out throurh the conductor 14 to a

metal brush 15 of the jole-changer 16, thence
to the brush 18, and _i]rmu the latter through
the condtictor 21 to the negative pole of the
battery 22, and thenee from the positive pole
of said batterv te the ground on one train,

100

while the current may he s#id to pass from

the ground upwardly through the conductor
20 on the other train to the negative pole of

the battery 19, and thence from the positive

pole of said battery to the brush 17, to the
pole-changer, to the brush 15, through the
conductor 14 to the magnet 13, and from the
latter through the.conductor 12 to the vver-
head conductor 1 or to the point of hegin-
ning.  Now- as the magnet 13 is _energized
the arm 24 will be deawn toward it, and
sinee.this arm overlaps the arm 27 the latter
will be actuated or brought. inte engagement
with the contact 32, closing the local circuit

10§

1190

11

having the battery 30 and inawhich the bell

34 and lamp .36 are loeéated. Tt is evident
that this will happen on both trains and that
the person or persons in charge of both will

-

120

he signaled. or "notified of the dangerous

proximity of the other train.  Now if it hap-
pens that the pole-changers are in a different
relutive position from that shown i Fig. 1—
that is to say, the position shown in Figs: 8
and 9—the direction of the current will be

last-named ficures.

65 ment forsignaling purposes.  Thisequipment | 1t s assumed that a motor 39 (see Iig. 5)
: f : . ) ]

-

1_'25

| changed, as indicated by the arrows in the

130
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mechanism may be connected with a tele- |

the train and engaging the said conductors

having a movable part actuated by the mag-

tors divided into sections or blocks, a local

-anism Ineluded 1n satd eireutt, inclined roller-

815,315 | 2-

or other suttable instrumentalityis employed
on each train for rotating the pole-changer.’
The current for operating the motor may Be !
supplied in any suitable manner..

t.1s evident that the bell of the signaling

phone on each train, whereby in addition to
receiving o signal each engineer will have ac-
cess to a telephone, whereby they may con- |
verse together. This would only require or-
dinary connections, and therefore need not be
1llustrated or described in detail. | |

Having thus described my invention, what
I claim 1s— | :

1. In electrical signaling apparatus for rail- |
ways, the combination of a pair of overhead
wires or conductors arranged in sections or
blocks, the extremities of the sections of one |
conductor being arranged intermediate the
extremities of the sections of the other con-
ductor, inclined roller-contacts mounted on I

respectively, the contacts being connected to
form a continuous conductor, a normally
open local circuit mounted on the train, sig-
naling mechanism included in the’ circuit, a
source of current for the main circuit, and a
magnet in-the main circuit, the local .circuit

net to close the loeal eireuit for the purpose
set forth. . |

2. " In electrical signaling apparatus for rail-
ways, the combination of overhead conduc-

circuit mounted on the train, signaling mech- |

contacts mounted on the train and engaging
the overhead conductors, and suitable con- |
nections between the roller-contacts and the
local eircult for closing the latter and operat-
ing the signaling mechanism, substantially as |
described. :

3. The combination of a pair of overhead
conductors divided into sections or blocks, a
normally open circuit mounted on the train,
signaling mechanism located in said cireuit, a
source of current mounted on the train, a
magnet connected with the current source,
and melined roller-contacts mounted exte-
riorly on the train and engaging the external
conductors, for closing the main circuit |
through the magnet when two trains are in
the same block or section, the local eircuit
having a part acted on by the magnet to close
the said cireuit, substantially as described.

4. The combination of overhead conduc-
tors divided into blocks or sections whose di- |
vistons are .alternately arranged, external
roller-contacts mounted on the train and en-
gaging said conductors, the said éantacts oc-
cupvine an inclined pﬂsitiﬂ/ 1 and being of
sufficient. length to maintain\ a perfect elec- |
trical contact with the condugtors regardless |

of the swaying of the train, a doubled source
of current mounted on the train and electric-
ally connected with the contacts, the two
members of the current source having their
opposite poles grounded, a pole-changer con-
nected with the two members of the current
source, a magnet located 1n the main circuit
and provided with a pivoted arm forming its
armature, a normally open local cireuit, and
signaling mechanism located in said cireuit,

‘the open circuit having a movable part acted

on by the arm of the magnet of the main cir-

“cuit, for elosing the local eircuit, substantially

as described. . - -

5. In electrical signaling mechanism for
raillways, the combination of overhead con-
ductors arranged in blocks or sections, in-
chned roller-contacts mounted on the train
and engaging sald conductors, a main circuit
mounted on the train and connected with the
sald roller-contacts, & magnet in said eireuit,
a movable part acted on by the magnet when

the main circuit is closed, a normally open lo-

cal circuit, the signaling mechanism located
In sald circult, a magnet also forming a part

of said circuit, an armature located in suit-

ible proximity to said magnet and also form-

ing o part of the local circuit, the pivoted
arm of the one magnet acting on the arma-

“ture of the other magnet to close the loeal

circuit when the main-cireuit magnet is ener-
oized, substantially as described.
6. Ineleetrical signaling apparatus for rail-

ways, the combination of an overhead con-
ductor, a Ibcal eircuit mounted on the train,

signaling mechanism included in said circuit,

an inchined roller - contact mounted on the
train and engaging the overhead conductor,
the sald contact being cylindrical whereby
the conductor is fréee to change its position
thereon as circumstances may require, and

| suttable connections between the roller-con-

tact and the local circuit for closing the lat-
ter, substantially as desceribed.

7. In electrical signaling apparatus for rail-
ways, the combination of aconductor, a local
eircuit mounted on the train, signaling mech-
anisim 1ncluded in said circuit, an meclined

70
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roller-contact mounted on the train and en-

eaoing the conductor, the said contact being
ylin rical whereby the conductor is free to

¢
change 1ts position thereon as circumstances

may require, and suitable connections be-

| tween the roller-contact and the local circuit

for closing the latter, substantially as de-
scribed. . - - ..

In testimony whereof I affix my signature
in presence of two witnesses. -

BENJAMIN F. WOODING.

Witnesses: .
~ DgENA NELSON,
A. J. (JBrien.
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