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To all whom it may concern.:

Be'it known that I, FRANK C. SCHROEN, a
citizen of the United States, residing at Balti-
more,in the State of Maryland, have invented
certain new and useful Improvementsin Elec-
tric Signals for Railroads, of which the fol-
lowmg is a specification.

This invention relates to improved means
for establishing and maintaining electrical
connection between moving railroad-trains
within certain limits.

The object of this invention is to automati-
cally sound an alarm or signal on the locomo-
tive when two trains occupy adjacent sections
or blocks and to maintain electrical commu-
nication between the locomotives or trains
when in such relation, and also to automati-
cally sound an alarm in the engineer’s cab
when the locomotive is nearing an open
switch. |

In the accompanying drawings, illustrating
my invention, Figure 1 showsa railway- track
divided 1nto sectlons by electri¢ conductors
as used in this invention. Fig.2 shows the
connecting of the electric conductors where
a siding conneets with the main track. Fig.
3 shows the same at a sharp curve. Fig.41s
a front wew of the instruments placed in the
engineer’s cab. Fig. 5 is a detail view of the
alternate-pole connectlncr device, bemg part
of the instruments in the engineer’s cab. Fig.

6 shows a detail view of some of the meclmn—
ism of said instruments. Fig.7 shows a bot-
tom view of the revoluble disk for alternat-
ing the battery-connections. Fig. 3 1is a ver-
tlcal cross-section of automatic stop device,

contact-points, and revoluble disk for alter-
nating the battery—conneetlons Fig. 9 1s a
dlaﬂ‘rammatlc viewshowingthe electrlea,l con-
nectmns of the mgnal-mstruments and the de-
vice for alternating the battery-connections
Fig. 10 1s 'a view
of the means on the tender for maintaining
the electric-alarm circuit. Fig. 11 shows &
part-sectional side view of one of the tender-
trucks and the means thercon for making
contact with the electric conductors. Fig.12
is a view of a cross-tie equipped with the
eleetric-current conductors. Fig. 13 shows a
lan detail of the switch mechanism which
enables the sounding of an alarm in the loco-
motive-cab when the switch is open.

- of a battery m on the lecomotive.

The letter A designates the track,and BB’

B* B? the msula,ted electric conductors placed
on the cross-ties ¢’

Upon the cross-ties ¢’, between the track-
ralls are placed the insulated conductors B
B, which are made up in disconnected sec-
tions of suitable lengths 1 2 3, &c¢.—as, for
instance, one or two miles. These sectional
conductors comprise two series B B’ of parallel
lengths of insulated rails, the lengths 1 2 3
of each series being disconnected, as at d,
and.each length of one series having its cen-
ter opposite the said disconnected part d be-
tween two lengths of the other series.

Attached to the locomotive or tender 1s a

contact-wheel D, which traverses and makes

contact with the parallel conductors. This
wheel has a rim broad enough to overlap the
two series of parallel conductors B B’.

In the cab of each locomotive i3 placed an
engineer’s signaling device, consisting of a
signal - sending and a signal-receiving in-
strument J J’, respectively, an automatic
alarm-bell &, an electric switch [, for cutting
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the alarm-bell & out of the circuit and bring-

ing into the circuit the signal sending and
receiving instruments, and a device for COn-
necting the fixed pomt n of the switch [ and

the contact-wheel D alternately with the poles
The sig-

80

nal-sending and signal-receiving instruments

here used are similar to those of the ordinary
dial-telegraph systems, the only difference be-
ing the use of signals on the dials in place of
the letters of the alphabet. The free end of
the switch [ is adapted to make contact with
fixed points n’ »n? one of which is the termi-
nal of a wire o,leading to one binding-post of
the alarm-bell. 'The other pointn? is the ter-
minal of a wire ¢’,which has two branchesp p’.
One leads to one binding-post of the signal-
sending instrument, and the other branch
wire p’ leads to the corresponding binding-
post of the signal-receivinginstrument. Thus

it will be seen either the alarm-bell or the

signal device can be thrown outof the circuit
by the letch Amre v has at one end three
branches 0? p? p% which lead to the other bind-

ing-post of the alarm-bell, the signal-sending,
and the signal-receiving 1115Lruments , respect-

ively. The other end of this wire v has a

| ground-connection.
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The device for connecting the fixed point n | is to be the first one to signal when an alarm

of the switch and the contact-wheel D alter-
nately with the poles of the battery m has

five fixed contact-points insulated from each

other and arranged or spaced apalt equidis-
tant, except the Tirst g and last ¢4 and form
an arcof a circle. Two of these contact-points
g ¢*—theleft and right top ones—are respect-

~1vely connected by wires to the fixed point »
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‘Othel color.

of the electric switch [, The nexttwo points
q¢’ > —theleftandright, respectively—are con-

nected by wires with the two respective poles.

of the batter y m. 'The last and.lowest con-
tact-point ¢* is connected by a wire a to a
metal wheel D/, havingits journals in adJust-
ing-boxes 7, plaeed in vertical slideways 7’
supported from the bottom of the tender and
insulated therefrom. A spring r°in each of
the slideways presses down the boxes and
thereby forces the said wheel D’ down upon
the contact-wheel D, previously referred to.
Thiscontact-wheel is madein halves (see Fig.
11) and mounted on one of the axles g of the
tender-trucks, but™ is 1nsulgted therefrom,
Thus it will be seen that the above arrange-
ment allows for the yielding of the truck-
springs, and also insures that the two wheels
D’ and D will maintain contact.

The revoluble disk S of the device for al-
ternating the battery-connections is made of
msulatmw mateual and has five segmental
metal plates s s’ s®s% ston its back surface.
These metal plates are long enough to overlap
any two of the ﬁve'eontact-points qq" q° q° g,
-wi_th the exception of the first ¢ and the last
g%, and thus establish elecfric communication
between any two overlapped contact-points.
The revoluble disk S is mounted on a shaft ¢,
located equidistant from each of said con-
tact-points. "l'o this shatt ¢ 1s geared any
suitable clock-work or spr mn*-motor mechan-

ism to impart to it and to the disk & rotary

motion. Thus it will be seen that when the
said disk S revolves any one of the metal
plates s s’ §* s° s* will alternately establish
communication between the switeh /, the con-
tact-wheel D, and the poles of the battery.
The front surface of the revoluble disk S is
divided into ten equal parts 2 v 7%, &c., radi-
ating from the center, the alternate divisions
bemﬂ' of one color and the remainder of an-
(See Ifig. 56.) Thesaid divisions
are placed so that the alternate dividing-lines
will be opposite the center of the 1*espective
segmental metal plates s 8" s° s s*. This disk
S, which is mounted on the shaft 7, revolves
back of or inside of the front wall E of the
mechanism-inclosing case, and can be seen
through a slot 2, cut in the said front wall

and so placed that as long as one pole of the

battery is in connection with the contact-
wheel D the one color will be seen; but when
the opposite pole comes in connection with the
contact-wheel the other color on the front sur-

face of the disk 18 seen. DBy this arrange-

is sounded by the alarm-bell—that is, when
the plus or positive pole is in connection with
the contact-wheel he is to signal first; but
if the minus or negative pole of his battery
is in connection with the contact-wheel he
must wait until he receives a signal.

The purpose of alternating the battery-
connections referred to is to ELVOld the possi-
bility of two locomotives having the same
pole of the Dbattery in connection with the
wheel, in which instance the force of the bat-
tery on one locomotive will counteract the
forece of the battery on the other.

In order to automatically stop the.clock-
work on theengines when an alarm is sounded
and thereby 1eta1n electrical communication
between the two locomotives in which the
alarm has been sounded, I pivot below the
alarm-bell a right-angled lever, which has two
arms x &', respectively. Oneof the said arms
x passes up and forward through a slot in the
casing against the alarm-bell hammer 2?. The
other arm «’ of this lever has a hook near its

end, which engages with a similar hook at one

end of an arm Y of a bent lever pivoted at y~.
Theother army’ of this leveris so made thatit
will engage with the teeth of one of the clock-
work p1111011-—wheels When the alarm-bell
hammer starts to vibrate, it will hit against
the arm x of the right-angled lever, and there-
by cause the hook on the arm «’ to disengage
from the arm 7 of the bent lever,; which will
be operated by a spring /3, causing the arm

y” of sald lever to engage with the teeth of
one of the clock-work pinion-wheels, thereby

causing the clock-work to stop, and so retain
the electric communication between the two
trains. After the engineers are through sig-
naling they again start off their clock-work
by moving a button %% which is attached to
the arm 9/ "of the bent 1evel to the left. The
sald arm Y will then again engage itself with
the arm a: of the lln*ht-annled Jever. This
button y* projects through a slot and beyond
the front plate E.

In order to notify an engineer that he is

nearing an open switeh, a contaet-pmnt w18

fastened to an insulated spiral spring «/,
which is wound around one of the tie-rods of
the switch-rails. This spring also affords
electrical connection between the above con-
tact-point w and a wire v? having a ground-
connection. A contact-plate z is connected
to one of the electrical conductors B I3/ B* B3,
and 18 so placed that when the switch is
open the contact-point » of the rod will press
against it, and if there be a locomotive in the
Sectlon in whlch the above switch is located
a circuit will be closed through the alarm-
bell % of the locmnotwe-sw"lml dew ice and.an

alarm given. -
Smgle conductors B* B2 are used at &ldlnﬂ"S |
and sharp curves, respectively, and extend
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ment the engineer can easily see whether he ! half-way into the adjacent seetion at either
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end of the siding or curve, as may be, thus | tion of the indicator, substantially as de-

allowing communication between locomotives
in that half of the section adjacent to the said
siding or curve.

Having described the several parts of this

invention, the operation is as follows: Should:

two trains be moving toward each other and
be in adjacent sections, an alarm will be given

in the engine-cab of each train, the electric |

circuit through the alarm-bells being com-
plete, the current passing from one side of
the alarm-bell on one engine to the contact-
wheel D, thence along one of the insulated
conductors B B’ to the contact-wheel D on the

-other engine, thence to the alarm-bell in this

latter engine, from which it passes along the
wire v to the ground, then to the ground-con-
nection of the wire v of the first engine and
to the alarm-bell thereof, thus having made
a complete circuit. It will now readily be
seen that the engineers can cutthe alarm-bells
out of the circuit and bringin theirsignaling-
instruments, and thereby exchange signals by
means of the circuit, which has remained
The engineers, after
having exchanged signals, act according to
the signals received. -When an engineer is
nearing an open switch, the alarm will be
sounded in the locomotive bythecontact-point
u, connecting with the plate 2, so that the en-
gine can complete the circuit through the
orounded wire u,the spiral conducting-spring
', the conductore, the contact-wheel D on

~ thetenderofthelocomotive,then tothe alarm-
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bell connections, from which it passes to the
grounded wire v, and thence through the
oround,thus completing the circuitand sound-
ing the alarm.,

Hawnﬂ' described my invention, I claim—

1. In an electric block-signal system for
railways, the combination, With a battery, of
conductors for making connections therewith,
mechanism for alternating the c¢onnections,
a signal, and means for automatically stop-
ping the alternating mechanism when the
signal is sounded.

2. In an electric block- swnal system' for
railways, the combination of a contact-wheel
D on an axle of one of the tender-trucks, but
insulated therefrom, an adjustable wheel D/,
suspended from the bottom of the tender in
vertical slideways to make connection with
the contact-wheel, and a switch for making
connection with a bell or signal on the loco-
motive.

3. In an electric blockaswnal system for
railways, the combination, *mth a battery, of
conductors for making connections therewith,
means for alternating the connections, a mov-
able variegated indicator for designating the

battery-connection, and a casing for the same |

provided with a slot for diselosing only a por-

scribed.

4. In an electric block- signal system for
r mlways the combin a,tlon,wﬂ)h a carortender,
of vertical slideways supported from the bot-
tom, a contact-wheel D, mounted on the axle,
but insulated therefrom, a metal wheel D',
with its rim upon the rim of said contact-
wheel and having its journalsin boxes which
are movable in sald slideways to allow for
the ylelding of the truck-springs, and a spring
to keep said metal wheel D’ upon the rim of

the said contact-wheel D, for the purpose set

forth.

5. In an electric bloek-31gnal system for
rallways, the combination of the following
elements on the locomotive: an alarm-bell,
connections with the electric conductors,
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battery, a ground-connection, and a device -

operating independently of the locomotive
to alternately make connection between the
alarm-bell, the connections of the electric
eonductors, and the battery, f01 the purpose
set forth.

6. In an electric block-signal system for
railways, the combination of an alarm-bell, sig-
nal-instruments, a switch /, to connect with the
alarm-bell or signal-instruments, a contact
device, as a wheel 1, to make connection with

90

the electric conductors, a battery, and a de-

vice operating independently of the locomo- .

tive to alternately make electric connection
between the switch /, the said contact device
D, and the poles of the battery.

7. In an electric block-signal system for
rallways, the combination of the following
elements on the locomotive: an alarm-bell, a
battery, a contact device to make connection
with the electric conductors, a ground-con-
nection, a device to alternately make electric

connection between the alarm-bell, the con-

tact device, and the poles of the battery,and
an automatic stop device to retain the device
for alternating the battery-connections when
the cirecuit is eompleted through the alarm-
bell and the hammer of the same starts to
vibrate.

8. In an electric blocknblo*nal system for
raillways, the combination, Wlth a battery, of
electrical connections for the same having
five insulated contact-points arranged in the
arcof a circle,and a revoluble disk having in-
sulated metallic plates secured thereto, each
of said plates being of such length as to en-
gage with two ad,]a,cent points, except those
at the ends of the arec.

In testimony whereof I affix my swnature in
the presence of two witnesses.

FRANK C. SCHROEN.

Witnesges:

JOHN E. MORRIS,
JNO. T. MADDOX.,
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