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~and also to automatically cut out each gener-
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‘which railroad-trains, while still distant from

circuit - controlling devices, herelnefter eX-

Figure 1 is a diagram representing a mllway

located adJ acent to the track and to the cross-
- Ing, station, or other point at which the signal
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To all whom it may ccnce#n
Be it known that I, MAr.coLM W. LoNG, of

of Massachuset’rs have invented certain Im-
provements in Electrlc Railroad - Signals, of
which the following is a Speclﬁcatlcn

My invention has reference to a system in

a crossing or station, ect-ua,te a magneto-gen-
erator or dynamo-electric machine, thereby
generating an electrie current, which i1s con-
ducted to and caused to operate the signal-in-
strument In advance of the train.

It relates more especially to signals designed
for single-track roads over which trains move
in both directions, and its particular aim is
to combine with one signaling-instrument two
generators located on opposite sides thereof,
so that 1t may be actuated by trains advanc- |
ing from either direction, and at the same
time to prevent the trains from actuabing said
signal to sound it after having passed the
same and whille passing the second generator,

ator and its connections while the Obh’&l I8 in
action, in order to reduce the IeSIStance of the
clrcults to a minimum. -
To this end it consists in a Specml arrange-
ment of generators, circuits, and automatic

plained.
Referring to the acccmpanylnﬂ* drawings,

with my apparatus arranged 1n -connection
therewith. Fig. 2 1s a sectional elevation of
the circuit-breaking device employed adjacent
to the signal. Fig. 3 1s a sectional elevation

of the mrcmt closing devices, one of which is
employed adjacent to each generator. Fig. 4 |
18 a sectional elevation illustrating the man-
ner 1n which the generator i1s connected with
and driven by the track-connections, which
are commonly known, whatever their form,
as ‘‘track-levers.’”’ Fig. 5 is an elevation of
thesame parts,looking lengthwise of the track.
Referring to Fig. 1, A represents the rail-
way-track; B an electric signal - instrument

1s to be sclmded or displayed.
C and C' represent two magneto-generators

located adjacent to the track on opposite sides |

| of the signal, ab such distances therefrom as

circumstances may demand, the usunal distance
being from three to six hundred yvards, each

'ﬂ‘enerator being provided with track-connec-

tlcns by which it is operated from passing
trains, and being electrically connected with
the signal-instrument in a manner which I
will now explain.’

The generators and all the connections at
the two ends of the system are duplicates of
each other. Fach generator, which may be
of any approved form or style, is provided
with a vertically-moving arm, ¢, by which it
may be set in motion, this arm. being moved
in one direction by a weight or spring, and in

the opposite direction by an arm, b, attached

to a rock-shaft, ¢, one end of which lies ad-
jacent to the tI‘de and is provided with an
arm, plate, or other device to be actuated by
the passing trains, the result being that the
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trains commumcate motion to the shaft and

thence to the generator, which will be adepted

to remain in motion for a considerable period

of time after the passage of the train. |
The generator and its connections may be

such as represented in the patents to W. W.

Gary, Nos. 257,819, 258,742, and 262,396, or

otherwise ccnstructed provided they have

essentially the same mode of action; bubf 1t 1s
preferred to make use of the cperatmg de-
vices hereinafter explained.

The signal-instrument consists of a Strlkel
e, vibrating between and acting upon twc
gongs or bells, /. It is provided with and re-
ceives motion thrcugh the influence of an elec-

-tro-maguet, g, which vibrates between two
fixed armatures, A.

_ Two conducting-wires, ¢
and 7,serve to connect the helix of the signal-
magnet ¢ with the opposite poles of the mag-

neto-generator C, so that when the circait is

closed and the ﬂeuemtcr set inaction the elec-
tric current wﬂl be applied to operate the
signal. In order to secure the proper action

of the parts,the circuit is provided with a nor--

mally-open closmn device, D, located adjacent
to the generator, and with a normally-closed
breaking device, Ii, located adjacent to the
S]gnflv]. '

The circuit-closing demce D, which 1s 1n-
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troduced into the ccnductcl F, ccnSIStS of two

~inclined parallel conducting rails or plates, £,

insulated from each other, and of a metallic




them,
‘matically downwara from the rails, so as to

ball, {, which serves to establish an electrical

connection between the plates, and thus to
close the circuit when rolled upward upon
but which, when released, rolls aato-

break the connecetion and open the circuit.
The ball rests, when in its lower position,

upon short rails, or in a pocket or other re-
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ceptacle lomted in position to receive 1t as 1t |

passes from the condueting-rails. The move-
menyg of the ball in an upwmd direction to ef-
fect the closing of the circuit is effected oy
means of a short arm, m, secured tothe before-
mentioned rock- Eah“tfb ¢ in the manner repre-
sented 1n I1g. 3, the arrangement being such
that the action of therock-shaft to set the gen-
erator 1n motion has also the effect of moving
the ball upward, and thus closing the circuit
at the outer end. Ior the purpose of main-
taining the circeuit temporarily in a closed con-
dition, I employ a gravitating arm or lever, o,
mmntred In position to act on top of the bal]

and thus prevent the same from rolling dowu-
ward from the conducting-tracks. Tho outer
end of this detent-lever is provided with an
armature acted upon by an electro-magnet, p,

1 the manner hereinafter more fully explained,

30

whereby the detent is caused to release the
ball 1n order that it may descend to open the
cireuit.

Passing now to the cireuit-breaking device

Id at the signal-instruament,it will be perceived

~that 1t consists, principally,as shown in Figs.
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> from rolling downward.

1and 2, of two inclined conducting-plates,

and ¢, to which the terminals are connected,

insulated from each other, and of a metallic
ball which rests normally upon the lower ends

of these plales, so as to establish an eleetric
connection between them, and thus close the
circuit. This ball may, however, be driven
upward from the rails 7, so as to destroy the
connection between them, and thus open the
circuit. For the purpose of supporting the
Lall when thus carried upward, and for other
purposes which will be hereinafter explained,
an additional inelined rail, ¢, is arranged to
form a continuation ofthe rail +/, butis wholly
insulated therefrom. This third rail, {, acts
with the rail » to give support to the ball
during the time that it is in its elevated posi-
tion and the circuit is open, and also acts,
whenever the ball is released, to secure its
descent by gravity to the 1}0%1“011 in which
it closes the circuit. For the purpose of
retaining the ball in its upper position, so
that the circuit may remain open, I make
use of an elastie or gravitating arm, u. ar-
ranged, as plainly represented in Ifigs. 1 and
2, to bear on top of the ball and prevent it
To effect the up-
ard motion of the ball, and the consequent
breaking of the circuit, I provide a rock-shaft,
w, one end of which has a depending arm to
act upon the ball, while the opposite end is
provided with an arm or other device, z,
adapted to be acted upon by the passing traius.
In the normal condition of the parts the ball

sented 1n If1gs. 1and 2,
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stands at the lower ends of the rails, as repre-

drives the ball upward and opens the cireuit,

~whieh is held open through the action of the
It 1s desira-

detent-spring « upon the ball.
ble to have the circuit remain open but a mo-
ment only, and for this reason the rock-shaft
1s provided with an upwardly-extending arm,
y,which acts, as the shaft resumes its original
position, immediately after the passage of the

‘train, to lift the detaining-spring «, and thus

permit the ball to roll downward to its origi-
nal and normal position.

Referring again to the circuit-closing de-.

vice D adjacent to the distant generator, it
will be remembered that upon being operated
by the train it was automaticlly locked 1n
position to hold the cirenit open. It is desir-
able that it shall so remain until the train has
reached the signal-station, aud that the cir-
cult shall be then antomatically opened at the

cenerator.  To effect this action I extend from
the third rail, ¢, of the circuit-breaking device

Ii at the signal a third conductor, z, which is

connected with the helix of the electro-mag-
net p in the circuit-closing device D, and ex-
tends thence to the conducting-plate & of said
device, thus producing a branch circuit.

The operation of the parts 1s as follows:

‘The main circuit ¢ j, embracing the signal-in-

strument, is normally closed at the central sta-
tion and open at the generator. A train ap-

proaching the signal sets the generator C in

action, and at the same time causes the de-
vice D to close the circuit. The generator

continuing in action, the current is transmit-
ted thence over the conductor ¢, through the

signal to the plate r, thence through the ball
s to the plate #/, and through the conductor 7
to the plate &', and ﬁndlly through the ball {
and plate & to the generator. Tlre generator
continuing to act, the signal remains in oper-
ation until the train reaches the same, where-
upon the track-connections cause the ball s to
e driven upward from the conducting-plate
', thereby breaking the main eircuit, but clos-
ing the branch circuilt through the plates »
and ¢ and the third conductor, 2z, and the mag-
net p, which latter actuates the lever o and re-
leases the ball /. The ball thus released rolls
downward from the plates » ¢, thus opening
the circuit at the outer end, and restoring the
whole system to 1ts original condition.

1t 18 to be noted as a peculiarity of my sys-
tem that the current produced by the gener-
ator 1s applied to break the main ecircuit, in
which the generator is located, so as to leave
the same normally open at its lower end, or,
1 other words, at the end adjacent to the gen
erator.

As before stated, the generator and conneec-
tions at the opposite end of the line are du-
plicates of those just described, and bave the
same mode of action. Trains advancing from

the right operate one generator, while those
advancing from the left operate the other.

the circuit being closed;
bat at the passage of each train the rock-shaft -
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The advantage of having each generator open |
-autonmtmally the eircuit in Wthh 16 18 lo-
cated lies in the fact that one generator and
its connections are thus kept oub of ecircuit

while the other is'in action. In other words,
the arrangement secures the operation of the
two generaftors and their respective circuits

altelnately Were it not for this arrange-

- ment it would be necessary for the euuent

10

1s

from each generator to work over the entire

system and overcome the resistance offered by
the other generator, its magnet, and conduct-
ors. Another advantage lies in the fact that
the signal is prevented from acting after the
train has passed, although the generator may

continue in action.

- While. it is preferred to make use of eir-
cmt opening -and circuit- closing devices in

the form herein represented, it is to be noted
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that any equivalent mechanical devices which
have the same effect in the system may be
substituted therefor. In other words, I may
employ adjacent to the generator any device

which will close the cireuit through the in-

strumentality of passing trains and open the
same through the influence of the electrie cur-
rent, and may employ at the signal station any

_mstrument which will have the effect of me-

chanically and positively breaking the circuit

through the instrumentality of passing trains

and 1m medlate]} reclosing the same.
Referring again to the track-connections by

~which the weuerabors are operated, it 1s ad-

visable to constl uct them in such manner that
the rock-shafts ¢, by which the generatorsare

driven, will be Opelated by brains passing in

one direction only. An excellent- arrange-

- ment for this purpose is that represented in
. Figs. 1, 4, and b, consisting of avertical plate,
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imparting motion to the generator. Hitherto
it has been the custom to attach this arm rig-
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a, auanﬂ'ed at the side of and projecting
slightly above the railway-rail and sustained
at its end by upright links b’. The rock-shaft
¢ is provided with an upllﬂ'ht arm or crank,
one end of which engages a vertical slot in
this plate.  The wheels of a train passing in

either direction will act upon and depress the
plate a’, which will move downward and for-

ward 1n the direction in which the train is
moved, thus imparting a rotary motion to the
rock-shaft, which is turned in one-.direction
or the other, according to the course of the

‘train. - This device is claimed by me in an-

other application of even date herewith, and
forms no part of the present invention. At the

. opposite end the rock-shaft is provided with

an upright arm, b, hereinbefore mentioned, for

idly to the rock-shaft, the result of which was,

that when the rock- shaft wasturned in a back

ward direction—that is to say, in the opposite
direction from that ia which it actuates the
generator—the arm b was thrown backward,

away from thearm of the generator, and would, -

in rising to its normal position, strike against
the same In a noisy and objectionable manner.
To avoid this hammering action I now mount

et

the arm 0 loosely on the end of the rock-shaft,

and provide the latter with an arm, d/, fast-

ened thereon and arranged to act against the 7@;
rear side of the arm b, as shown. A spring,
¢, coiled upon the shaft and secured at one

end thereto, acts at the opposite end upon the

arm 0, to maintain the same normally in con-
tact with the arm b. When the rock-shaft is 5«
turned forward to actuate the generator, the
arm d’ urges the arm b forward, causing it to
i1tt theoperating-arm of the generator. When,
however, the rock-shaft is turned backward,
its arm d’ swings away from the arm b, which 8o
latter 1s thus permitted to remain at Iest

T do not claim herein the combination of
two inclined conductors with a gravitating

conducting-ball and means to be operated by
passing trams to cause the ball to ascend the 3¢
inclined surfaces. Neither do I claim herein

the inclined conductors, in combination with

the ball and a mechanical device to retain the

ball in its elevated position; nor the combina-
tion of the inclined conductor, the conducting- g¢
bail, and means for effecting a downward press-
ure upon said ball; nor the combination of the
conductor-ball and the pressure-spring with a
rock-shaft having an arm to lift said spring,
and a second arm to receive motion from pass- gg
ing trains, as these features and combinations
are made the subject-matter of a separate ap-
plication, No. 185,823, filed December 16, 1885.
H&v’mﬂ thus described my inventlon, what

I ¢laim is— 100

1. In an automatic signal for a single ‘rra(*k
whereon trains are mohve_d in both directions,

an electric signal-instrument, two magneto-
oenerators located on opposite sides of the
signal, each provided with means whelebv 16 105
nay be set in motion by passing trains, elec-

tric circuits connecting the generators with

the signal, a 1101'ma11y-0pen circuit-closing de-

vice located adjacent to each generator and

arranged to automatically close the circuit rio
when the generator 1s put in motion, an elec-
tro-magnet to actuate said device and effect
the opening of the circult, and a device located
adjacent to the signal and provided with me-
chanical track-connections for momentarily rig
breaking the circuits connecting the signal

and the generators and directing the current -

through the circuit-opening magnet at that
generator which is for the time being in ac-

tion, whereby the current frcin each generator 120

is caused to break that circuit only in which

16 18 located, and leave said circuit open at the

completion of the signaling operation. -

2. The combination of the electric swnal
the two magneto-generatorsiocated on 0pposlte 125
sides thereof and each provided with track-
connections, whereby it is operabted from pass-
ing trains, the conductors ¢ § and ¢’ 5, con-

‘necting the respective generators with the sig-

nal, normally-open circuit-closing devices D 130
and I, located adjacent to the generators, and
each provided with means whereby it is caused -

to remain open, and with an electro-magnet,
whereby its closing 1s effected, conductors z




~and 2, extending from said circuit-closing de-

- vices to the signal, and the device L, located

u.l B

adjacent to the signal, provided with mechan-

1eal track - conneetions, and adapted, as de-
seribed, to momentarily break the main cir-
cnit between the signal and the generators and

. close the branch eircuit passing through the

. -magnets of the circuit-closing devices, where- |

by each generator is automatically put in eir-
cuit with the signal dniring the passage of a
~train therefrom toward the signal, and subse- |
quently thrown out of cucmb as the tlmn |

IQ

. ledV@S the signal.

. 20

substantially as hereinbefore de-

matically close the eireuit when the generator
1S actuated, the electro-magnet and its con-

. magnet, as desmlbvd whereby the reopening

.

4. The combination of the eleﬂtl ic %1<rlml I

~ the circuit- closing device E, pmmdpd with

" mechanical track- conneetlons, the generator |

C, the circuit-closing device D, the track-con- |
nections for operating: the generator and ecir- |
cuit-closing device, the electro-magnet p, for i

:::::

~of a conductor,
~1nz ball s, and Lhe tmch eonneebmn W, to 0p

R "p]f’LEGS??
| ~In an automatic mﬂway Swml the con- |
.bnntlon
" seribed and shown, -of the magneto-generator:
. .and 1ts track -connections, whereby it is actu- |

~ated from passing trains, the eleetrie signal-
~Instrament, eleetricconductors counneeting the
generator and signal, and normally ciosed ad-
Jacent to the sizunal, the mechanism: to auto-

| nate]y opening and Ll{}.‘alllg two

345,642

| opening the cirecuit-closing device, and the

three conductors <, j, and 2 % arranged as de-

b(}l Ib(?(]_ and shown.
5. Inarailway- swnal the combmdtmn Sub

4 -Stantiul]yf as dl?:SCl.lbL.(] of the two. frenemwrs _
the intermediate. -Signal;,,: aud the device for :
closing the circuit between the signal and the

40

respective generators ;altemntel y, consisting

rails », 7, and {, the gravitat-

erate said ball, | .
6. In combmatlon WIHJ the cmlduetme;

tent «, and the rock-shaft, constructed, sub-

7. In combination with

, and ¢, the gravitating ball, the de- o 5
50
| stantially as described, to move the lnll and o

| re]ease the detent alternately. - SRR

45

the mnduatmrr- o

plates & and &, the gravitating COHdGLtIug-. .

“ball, the arm or detent o, to refain the ball
upon the conducting-plates, the: electro-mag-
“net to operate said detent, and the three con-
“ductorsconnected with Lhephltes as: de%crilmd |
| tmd shown. |
nections to reopen the circuit adjacent to the |
generator, and the track-connections adjacent
to the signal for antomatically and moment- |
—arilly diverting the carrent to the electro-

8. Ina railway-signal, the: devlw for '"ther-

sisbing of inclined rails », »

9 alternately with the Iﬁll& r and ¢.
"\[ &LCOL\I W. LO\TG

’\V]tneﬂsse~:, S |
7 L,,A\OI% % HLSbEL"III\I
Joun B. Tarr.
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(o
clreuits, con-
‘oand f, connected 0
to the respective conductors,and the gravitat-
_ 1ng- conducting-ball s, arranged to traverse

~of the cireuit is eﬁmled at the cmnpletlon of ' said rails, as dt};(,llbbd and connect the rail
‘the signaling action.
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