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DIVISION A.

To all whom it may concern: - '
- Be it known that I, FRANE L. POPE of

Elizabeth, in the. eounty of Union and’ State-
of New Jersey, have invented certain new and-

" useful Improvements in Electric Signaling
Apparatus for Railroads; 3 and I hereby de-
clare that the following is a full, clear, and
. exact description thereof, reference beinlg had
to the accompanying dmwmg, vhlch forms
part of this specification.

" My invention relates to certain 1mpr0ve
ments in electric -signaling: apparatus for
railroads, and means of operating the same,

for w hwh Unitéd -States Letters Patent No. |

129,125 were granted to me July. Iv,1872.
The object of my present invention is to so
arrange a- series of semaphorie-and audible
sig nfﬂs actuated by electro-magnetism at in-
tervals along g-the line of -a railroad that each
of the said signals will be automatically ex-
hibited or sounded by the passage of a train,
sd will remain visible or audible until the
train is under the protection of the next sue-
ceeding signal, when: the first-mentioned sig-
nal Wlll be Wltb(lrawn or reversed, by which
means one train following another upon the
same track may be cautioned, and thus pre-
vented from approaching too closely to the

preceding train or coming in collision with it..

- My invention consists in certain improved
methodk of combinirig and arranging the ¢ir-
emt—closers, wires, batteries, signals, and sig-
nal mechanism, whereby greater efficiency and
economy of operation -are secured.

In the aceompanying drawmg Figure 1is'a
‘general view, showing aprimary and a second-
ary signal, and also their electrical connec-
tions with each other and with the railroad-
track, the box or case inclosing the primary
mgnal being shown in section. Fig. 2 is a
detached view, showing the  manner in which
the battery for releasing or reversing the pri-
mary signal .may be connected with the rail-
road-track. Tigs. 3 and 4 are diagrams, show-
ing the electrical connections within the ap-
paratus corresponding with: the two dlﬁ'erel%t
positions of the primary signal,

A A represent a portion of the line of a

railroad. :A. short sectxon, a a, of the track is
insulated from metallic conmct with the-re-
mainder by spaces -a’ « @'~ ~, or ‘otherwise.

The two rails « @, when bmu;_.,ed Dby the wheels
and axles of a passihg locomotive or car, com-

plete an electric circuit, which' includds the
wires 1,2, and 3, the batterVB and the helices
of the rehy C, So that dumno the passage of

"a’'locomotive or train over the insulated sec-

tion of track a @, which forms a cireuit-closer
for the primary eircuit, the relay © will con-
tinuously closé a secondary cireuit for a suffi-

_cient length of time to allow a signal-disk to
be moyed-into position-byits action by bring-

ing tue lever c1nto contact with the post¢/,ina
manner well understood. Therelay Cis placed
in a compartment of the box or case D, which
also contains the machinery of the primary
signal.. The box or ¢ase D is mounted upon
a suitable support above or alongside the
track, and is -supposed to be situated at the
dlstance of not less than an ordinary ftrain’s
length in the rear of the track-circuit closer

a a. Thus inTig. 1 the traing are supposed
to move from east to west, in the direction in-

dicated by the arrow. Thé case D, containing

 the primary signal and its attachments, should

be placed at least’'a train’s length. east of
the point a a, for reasons heremafter to be ex-
plained., -

When the relay lever ¢is brouaht in con-

tact with, the post ¢/, a secondary circuitr is

closed, which 1ncludes the wire 4, battery E,

A wire 5 electro-magnet M, wires 6 and 7, lever

F, serew: S post £, and- wires 8 and 9. The
course of the primary and secondary circuits
is plainly shown by the heavy lines in Fig. 3.
‘When the circuit is closed at ¢ ¢/, the 'electro-
magnet M becomes charged and attracts the .
armature m, which is attached by means of a
rod (shown "Dy dotted lines) to the lever m?,
having its fulerum at ml " A rigid arm, m,
fixed to this lever, revolves the mgnal disk G
by means of the erank g and -pitman ¢/, as--
more fully explained in my former patent of

-August 27, 1872, No.-130,941.

In my present mventlonz however, I prefer
to make use of a smgle disk, &, having two
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targets, H H, of some suitable strongly-con-
trasting eolor, arranged upon it in sueh 3 man-
ner that one-fourth of a complete -revolution
of the disk G will cause the targets H H to
. be displayed through cirenlar. openings I I in
the caseD. - (Indicated by the dotted Iines.)
It will therefore be understoed, without fur-
ther explanation, that when the electro-mag-
net-M is charged the armature m will be ‘at-
tracted and the disk G turned through the
distance of one-fourth of g
by displaying the targets
through the openings I I. ,
In order to move the signal-disk G in a
prompt and effective manner by means of an
electro-magnet, it_is necessary to ecpstruect it
of very light and thin material, such as cloth
or paper stretched over a hoop. It is also
hecessary to inclose it on all sides with a case,
D D, provided with suitable openings I 1, as
hereinbefore explained, through which-the sig-
nals are exhibited. These openin gs should
be covered by glass. . i
The object of this arran genient is to pre-
vent currents of air from interfering. with the
-movement of the signal, so that a much smaller
battery-power is required than would be nec-
essary if the signal were exposed to the ac-
tion of the wind. , C
S is a secondary signal, which may be of
any suitable construction. It is also inclosed
in a suitable case, and actuated by an electro-
magnet, and it is so arranged that when in
its normal condition a color indicating ¢ dan-
ger” or “caution” will be exhibited ; but when-
ever the actuating-magnet is charged the color
will be changed so as to indicate ¢ safety.” For
example, the normal color, exhibited ‘may be

H H of the signal

green, but the electro-magnet, when charged,

may exhibit & white signal. " When the eir-
cuit is broken the green is again shown., This
secondary signal is to be placed a short dis-
tance to the west of the track-circuit closer,
on the assumption that the train is to run from
east to west, as before, for a purpose to be
hereinafter explained. R

The secondary signal 8 is actuated as fol-
lows: The lever or circnit-changer F is piv-
oted at f% and in its normal position is sup-
ported by the screw s, which rests upon the
post f; but when the armature m has nearly
completeditsstroke, as hereinbefore explained,
- the extremity of the lever m? comes in contact
with the screw f?, forming an electrical con-

nection at that point, and at the same time:

raising the lever F and breaking contact be-
tween fand /. The effect of this is to trans-
fer the current of the battery B from the elec-
tro-magnet M to the electro-magnet N and
the magnet of the secondary signal S, both
of which latter are included in the same cir-
- euit, o , R

The current will now take the path shown
by the heavy lines in Fig. 4, which may be
traced as follows: Commencing at the nega-
tive or—poleof battery E, thence through wire
4, post ¢, lever ¢, wires 9 and 10, secondary

revolution, there-.

signal 8, wire 11, electro-magnet N, x’ﬁrés 12
and 7, lever F, screw f2, and wire 13, to the
positive or 4 pole of the battery.

.- The object of this arrangement of circnits

is threefold: First, the cutting off of the cur-

“rent from the signal-magnet M before the com-

pletion of the stroke prevents the violent shock
to the apparatus which would otherwise re-.
sult from the greatly-increased attractive -
power exerted by the magnet at the end of

the :stroke, -when . the armatore is nearly in’

contact with the poles, and the full power of
the battery immediately becomes available
for other purposes; second, the: electro-mag- .
net N is thrown into circuit, and the momen-
tum of the disk G, after theé circuit through
M is broken, is ‘sufficient to bring the lug or
armature n, attached to its circumference, into
contact with the magnet N, and the attract-
ive force of the latter exerted upon the lug -
or armature » serves to firmly lock the sig-
nal-disk G in its new position, and at the.
same time to prevent any recoil or vibration;
third; nearly the whole power of the battery
E is transferred to the magnet of the second-
ary signal atter the magnet of the primary
signal has performed its office, and not other-
wise, and the secondary signal thereby be-

- comes an infallible indicator of the move-

ments of the primary signal. _
An alarm-bell or vibrator, P, operated -or
controlled by an electro-magnet, p, may be -

o

-employed in eonnection with the primary sig-

nal, and - operated by the same relay ( and
battery B. Upon closing the relay a branch
cireuit will be formed through the wires 4, 14,
and 15, which will include the magnet p.

The manner in whick the apparatus is op-
erated by the passage of a locomotive or train
will now be explained: When the front wheels
and axle of the locomotive pass onto the cir-
cuit-closer formed by the insulated section of
track aa,the signal-disk G isturned, as herein-

-before explained, and the targets H H dis-

played through the openings I I, indicating
“danger” or “caution;” but as this signal is
situated a train’s length or more in advance

of the track-circuit closer, the signal will not

be displayed until the entire train has passed
beyond the signal-box. The movement of the
secondary sighal 8 will, however, indicate to
the engineer of the train whether or not the
primary signal has-been properly displayed in
his rear. o

I will here remark that the secondary sig-
nal should be so placed as to bein plain sight
from the locomotive as it passes over and be-
yond the track-circuit closer a «. e

During the time that the entire train'is pass-
ing over the circuit-closer @ @ the apparatus
will remain in the position last deseribed ; but

| when the last car-has passed beyond it the

circuit of the relay C, and consequently that
of the electro-magnet N, and also that of the
secondary signal 8, will be broken, permitting

" the latter to return to its former position. 1t

is necessary, however, that the primary signal
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should continue to indicate “danger™ or *cau- |
tion” until the train which displaced it has
reached a .certain point upon the road in ad-
-vance, which pointmay be either a terminus or
another signal-station, in order towarn anyfol-
lowing train that the track upon that section
i8 oceupied. g -

I preferably cause, the exhibitibn of this
signal to be continued by simply allowing the
armature #_to come in direct and. absolute

~ contact with the poles of the electro-magnet
N, dnd making use of the residual magnetism,
Which will thus remain in the cores and arma. |
ture after the circuit is broken, to retain the
. armature, and consequently the signal-disk G,
In position. Itis generally preferable to make
this armature of hardened steel, instead ot the
soft- iron ordinarily ‘employed for this pur--
pose. C S
‘When the train reaches the next signal-
‘point in the direction in which it is moving, it
is made to release or reverse the signal, as fol-
low_s: .‘An insulated section of track, b b, Fig.
2, similar in all regpects to @ a, is provided.
One rail is connected to the earth by the wire
16, and the other to a suitable battery, K/, by
‘the wire 17, A wire, 18, from the other pole
of the said battery, is extended in a direction -
parallel, or nearly so, with the line of railroad,
to a point near the secondary signal S, where
it ig joined to the wire 11. This wire may be
‘supported and insulated in the same manner’
as an ordinary telegraph-ine. The distance
between the points eonnected by the wire 18.
isima srial, and may be made greater or less,
-according to the distance that it'is desired to
preserve betw 2en trains following. each other-
upon the track A A. o A
. When the circuit-at b b is closed a current.
from the battery E’ will traverss the wires 18
and 11, Figs. 1 and 4, magnet N, wires 12and
7, lever F, screw f2, wire 13, and wire 21, to
the earth, returning through the earth and
wires 16 and. 17. - | .

The battery B/ must be so placed that its
eurrent will traverse the magnet N in a direc-
tion ¢pposite to that.of the battery E, which
will cause the current from E’ to neutralizeor
destroy the residual magnetism in N and re-
lease the armature n». The wéight W .will
thereupon cause the signal-disk G to return to
its original position, concealing the targets H
H, and indicating to the engineer of the fol-
lowing train that he may proceed with safety.

. Any other suitable arrangement of conduc-
tors to constitute a signal-reversing eircuit, so
arranged as to be closed by a passing loco-
motive or car—as, for instance, by the depres:
'sion of & lever between or near the rails of the
track-—may be employed in lieu of the insu-
lated section of track b b, because only a mo-
mentary current is required to release the
-armuture n for permitting the signal o return-
‘to its normal position. _ :

The weight W is adjustable upon a small
spindle, w, and is placed upon the periphery
of the signal-disk G. It should be sufticient

3 -

to slightly overbalance the weight of the arma-
tire », and ‘to -cause the signal to-return to
'1t8 original position ‘when. the attraction be-
tween N and # is destroyed. When placed

| upon the periph_ery of the disk in this manner,
| & very small-weight is sufficientto accomplish

this result, and mueh ,friction  is thereby
avoided, S T
In cases where there is a series of signals
of this kind established 1 prefer to arrange
the mechanism in such a manner that the dis-
placing of any ene primary signal will release .
or reverse the one next in order behind it, .T

dop this by means of a circuit-closing spring-

3

.arm, T, attached to the levér m?, but eleetri-

cally insulated therefrom in any suitablé man-
ner. ‘Whenever the signal is displayed the
arm T i3 brought in contact with the screw-
stud ¢, and a circuit established; either from
the battery E, as shown in the drawings, or,

if preferable, from a separate battery, through

the wires 19 and 20, running back to the next -
signal in order and releasing it, in'the manner
hereinbefore deseribed. Tt may be preferable
in some cases to attach the arm T to the mech- -
anism of the secondary signal, or to the relay-
lever ¢. These variations, however, are im-.
material. It is only essential that the train
ghould b fully ander the protection of one

signal before the next one rearward is re-

leased r reversed, and therefore the releas-
ing-current shonld not be transmitted-until -
the locomotive has reached the circuit-closing
point @ a, which will insure the necessary pro-
tection by the signal rearward of the train.

‘It is sometimes pzeferable to operate the
alarm D by a relay placed in the cireuit of the -
wire 19 or 20,’in which case the alarm will be

caused to sound continually as long as the -

primary sigral is displayed. In some.cases
it may also be preferable to arrange the sig-
nal-disk so that the danger-signal may be con-
cealed by the action of the electro-magnet and
displayed by the action of the counterbalanc-
ing-weight W; and this may be done without
in any manner changing the general principle
upon which the signal is operated. When the

-section of track a ¢ is sufficiently well insu-

lated for the purpose, it will' sonetimes be
found more convenient to operate the electro-
magnet M by placing it directly in the same
circuit with the said insulated section a a,
without the use of the relay C, in a manner-
well’understood by those skilled in the art.

-1 here remark that I'do not desire to con-
fine myself to the particular device hereinbe-
fore described for retaining the primary sig-

‘nal in position or action after the circuit is

broken. . Other devices may be employed for
this purpose, such as a catch or lateh acting
upori the lng or armature n, which might be
lifted by an additional maguet placed in the -
circuit of the wire 18; but I prefer the device

.| herein described, as it is more simple in con-

struction and less liable to get out of order
-than any other heretofore used: ‘ .
"I do not herein claim, in generas, the use of
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therails of a railroad-track as a portion of an
electrical circuit for operating asignal ; neither
do I claim the devices shown for transmitting
the motion of the armature m to the signal-

disk:(t, nor the retaining of a signal in posi-

tion after the circuit is broken by the foree of
* residual magnetism, nor the metiod of releas-
ing of the'said signal by means of a current
of reverse polarity, as these devices are all
shown in my former United States Patents of
July 16, 1872, No. 129,425, and August 27,
1872, No. 130,941, I furthermore make no
claim to the method hercin described of in-
closing. an electric signaling apparatus in a
case with openings therein, through which the
signals are exhibited. - . :
. I ¢laim as my invention—

. -1.- A visual or gemsaphoric signal.and an:

electro-magnet for causing the same to be dis-
played or exhibited, in combination with a
circuit-changer which isautomatjcally brought
into action by the movement of said signal,
to interrupt or divert the electric enrrent pass-
ing through said’electro-magnet before the

arwature of said magnet lias completed its:

movement, substantially as specified. |

2. A visual or semaphoric signal, an elec.
tro-magnet for causing the. sdme to be dis-
played or exhibited; and a circnit-closer so
constructed and arranged as to remain con-
tinuously in action duving the time oceupied
by a lovomotive or train in passing a given
point, in combination with.a ecirenit-changer
which is antomatieally brought into action by

the movement of said signal, to interrupt or

divert the electric current passing through
said electro-magnetassoon as it has performed
its office, substantially as specified. .

. 8. A wircuit-closer 80 constructed and ar-
ranged as to remain continuously in action dur-
ing the time occupied by a locomotive or train
in passing a given point, but no longer, there-
by keeping the cireunit of the signal-operating
battery closed only during a eorresponding
period of time, and a signal-disk which is
“caused to be exhibited by the action of said

battery upon an electro-magnet, in combination -
with a circuit-changer attached to said sig-.
nal disk, or-its operating mechanism, which-

‘shall automatically transfer the current of said
battery to the controlling electro-magnet of a
secondary visual signal immediately after it

hag actuated the primary signal, substantially

as specified. e

" 4. A primary and a secondary electro-mag-
netic signal, réspectively included in and oper-
ated by a separate branch circuit from one and
the same battery, in cembination with a cir-
cuit-closer operated or controlled by a moving
railway-train, and & circiit-changer automati-
cally brought into a,ptiou by the movement of
the primary-signal, *hereby the current from
the battery passing through the first-mentioned
cireuit-closer ‘is diverted from the actuating
or controlling electro-magnet of said primary

- signal, and allowed to ‘act upon the corre-:
sponding electro-magnet of the secondary sig--

nal, so that the same battery may be succes-
sively employed to actuate the primary and
the secondary signal. .

5. A primary signal so constructed as to be
placedin apositionindicating *“danger” or “cau-
tion,” and a secondary signal so constructed as
to indicate “gsafety,” in each case by the ac-
tion of an électric currént upon an electro-
magnet, in combination with a galvanic bat-
tery, and a cireuit-changer for transferring the
current of the said battery from one of the
signal-operating magnets to the other in suec-
cession, substantially as specitied,

6. The arrangement of the primary signal
upon the line of a railroad at the distance of
a.train’s length, or more, in the rear of the
track-circuit closer wbhich actuates the said
signal, substantially as and for the purpose
specified, . . )

7. A circuit-closer so counstructed and ar-
ranged as to remain continuously in action dur-
ing the time occupied by alocomotive or train
in passing a given point, but no longer, a sig-
nal-disk moved in one direction by the action
of an electro-magnet under control of said
circuit-closer, and in the. other by that of a
counter-balance, in.combination with a lug se-
cured to the said signal-disk, and acted upon by
an independent holding or retaining device or
power, whereby the said disk will be retained
in position after the action of the locomotive
or train upon the said eircuit-closer or circuit

‘| hag ceased, substantially as specified. |

8." A movable gignal-disk, in combination
with an’ electro-inagnét and an armature at-
tached to the periphery of said disk, for lock-
ing the same in position by the action of re-
sidual magnetism after the electric carrent has
been withdrawn from the actuating electro-
magnetof said disk, substantially as specified.

9..A circuit-closer so constructed and. ar-
ranged as to remiain continuously in action
during the time occnpied by a locomotive or
train in passing a given point, but no longer,
a signal-disk poved in one.direction by the
action of an.electro-magnet under control of
said cireuit-closer, and in the other by that of
a counter-balance, in combination with mech-
anism for retaining orlocking said disk against

‘the action of its counter-balance after the ac-

tion of the train upon said‘circuit-closer has
ceased, and a device for unlocking or releas-
ing said signal-disk by the action of-an inde-

pendent electric cireuit and cirenit-closer, sub-

stantially as specified. ST
10. A visual or andible sighal whicly is
caused to be displayed or sounded by the. ac-
tion of an electro-magnet, a deviee for releas-
ing, reversing, or stopping said signal by thé
action of -an electro-magnet, included in the
circuit of a line-wire extending to the next sig-
nal point or station in advance,in combination .
with a circnit-closer attached to and operated
by the mechanism of the primary oi secondary
signal at said advance station, and-a éircnit.
closer for actuating said primary or sécondaiy

| signal, placed at the distance of atrain’slength,




"ror more, : in édvance of the signal, substan- -

tially as specified. .

11. A semaphoric or visual signal controlled
by an electro-m agnet, and placed at & distance
of a train’y length, or more, in the rear of the
track-cireuit closer, which causes said signal
to be actuated, in combination with a cirenit-
" oloser operated or confrolled by the - move-
ments of said signals’ for releasing or revers.
ing the nextrearward signal of the series, sub-
stantially as speciSeg, '

12. A cireuit-cloger placed upon.g railroad.,
track, and arranged to be operated bv a moy- |

ing train, in combination with the actuating
electro-magnet of a semaphoric or visual sig-
nal, situated the distance of a train’s length,
Or more, in the rear of said circuit-closer, and
with the releasing or reversing elactro-maguet

of anotlier signal, sitnated at the entrance of

the next rearward

section, substantially as
Specified, T

FRANK L. POPE,
Witnes’ses : '

I.d. KEANE, ..
AL J. DE LAcy. '




