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: August 3, 1675 ; application filed July 23, 1875, :

DIVISION A. .

To all whom it may concern :

‘Be it known that I, FRANK L. PoPE, of
Elizabeth, in the county of Union and State
of New Jersey, have invented certain new and
useful Improvements in Electric Signaling
Apparatus for Railroads; and I do hereby de-

_clare that the following is a full, clear, and
exact description thereof, reference being had
to the accompanying drawing, which forms
part of this specitication. ' :

My inveution consists; first, in the combina-

tion, with an electro-magnet, of a signaling
device so arrauged as to exhibit the signals
in duplicate, and with a small expenditure of
power; secondly, in- the combination, with a
signaling apparatus, of an clectro-magnet 8o
coustructéd as to be actuated wholly or par-
tially by axial magunetism; by means of which
the effective length of atroke is materially -
“creased; thirdly, in a method of utilizing the
residual magnetism remaining in an electro-
magnet after the exciting current hasbeen in-.
terrupted, for retaining or continuing the sig-
paling apparatus in .position or action uuntil
the said residual magnetismn is removed by a
demagnetizing current of opposite polarity ;
fourthly, in an arrangement of electrical cou-
nections between two stations, by which the
signal, after having been set by an operator
at one station, can ouly be released or taken
off by an operator at another station.

Inthe accompanying drawing, Figurelisan
elevation of the signal-box and signal méch-
anisin, the box and a portion of the apparatus
being shown in section. Fig. 2 is a detached
gectional view, showing the. comstruction of,
the electro-magnet. Fig. 3is a diagram, show-
ing the arrangement of the electrical connec-.
tions and the manner of operating the signals.

In Figs. 1 and 2, B E designate the helices
of the electro-magnet which moves the signal
apparatus. The soft-iron cores ¢ ¢ are of the
usual cylindrical form, and are connegted to-

© gether by the soft-iron yoke ¢, which is se-

carely fastened in any suitable manner to the
frame or rapport D D.' ‘The cores ¢ 6 extend
about balf the length of the helices E E, and

»wif;hixl thein, as shown in Fig. 2.. A second

yoke, /7, also provided with cylindrical cores

f, which are movable longitudinally within
the helices E L, constitutes thearmature; aud
this armature is supported by a vertical rod,
F, pivoted to- an angular lever, G G, which
turns upon aun arbor at g, and the opposite ex-
treinity of which is pivoted to the pitman.rod
H of a crank, J. The craunk J. is secared to
‘an arbor or shaft; j, which is provided with
suitable hearings. Tue signal is composed of
four circular -disks ortargets, M M M’ M/, con-
structed of some thin and light material, sach,
for example, as paper or oiled silk stretched -
upon hoops of any suitable diameter. . These
disks ‘should be of such size that, when used-
as Tailroad-signals, for exawmple, they may be
plainly visible to an engineer at a distance of
several hundred yards. By constructing the
disks of some semi-transparent material they
may be illuminated at night by lamps placed
directly behind them. These disks or targets
are mounted npon radial arms m m m.m, pro-
jecting from the arbor or shaft j. The alter-
nating disks are of “contrasting colors; for
example, M and M may be white, while M’ M’
may be black, as represented in the drawing,
or of any other suitable color. The signal is
shown as inclosed in an opaque box, L, pro-
vided with two circular openings, O O, which
permit the white disks M M to be seen from
the exterior when the apparatus is‘in its nor-
inal position, » . ‘ :
It will be readily anderstood that if the ar-
‘bor or shaft j be moved.the distance of .one- -
fourth of a revolution the colored disks M’ M"”
will be brought in front of the opening O O
and the white disks M- M will be concealed,
while a reversal of this movement will canse
the white disks to be again displayed and the
colored disks concealed. - ,
"I will here remark that tiwo disks or targets
only—each of.a different color--may be em-
ployed, instead of four; but in this case it
wonld be proper to counterbalance such disks
by u:weight or weights, or otherwise,

It is geuerally preferable, however, to ex-.
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~ hibit a-double signal, as it is more distingt]
visible at a distance, especially when illumti-
nated at night. . ' :
‘When a eurrent of clectricity is sent through

the helices E- E, the axial magnetic force ds- |

veloped thereby tends to draw the cores Fr
into the helices, while at. the same time both

"sets ot cores (f fand e ¢) become powerfully

magnetized, and their mutual attraction acts,
in conjunction with ‘the first-named- force, to.
bring then into econtact with each other. The

employment of the force of axial magnetism’

in this manner is found to materially increase
the effective length of stroke in the apparatus.
The movement of the cores J.f is transmitted,
through the vertical rod F, angular lever G,
and pitman H,
Jjusted . that the arbor.shaft J will be moved
thereby through the distance of one-fourth of
a revolution, and the colored disks or targets
M’ and M will then be exhibited through the
openings O O, instead of the white disks M
and M, shown in the drawing. A pulley, P,
provided with a cord, p, and a weight, p/, is
also fixed upon the shatt j. The weight p’ is
sufficiently heavy to cause the apparatus to
return to its normal position whenever the
attraction between ¢-¢ and f f ceases;. but, in-
-asmuch as these cores are permitted to come
into ahsolute contact with each other, the re-

sidval magnetism, which, by a-well-known law

-of maguetic action, always remains in the soft
iron under these conditions, after the exciting
current lias ceased, prevents them from being
separated Dy the action of the weight . If
uow, a somewhat weaker electric current of

‘opposite polarity be sent-through the helices:

--E E, the residual magnetism will' be neutral-
ized, and the attraction "Letween ¢ e and rr

entirely destroyed, and the signal.-will at ouce

return to its normal position” by the action of

‘the weight p’ acting upon the pulley P.
- Thus it will be ‘understood that an electric
-curcent sent through the helices E E in one
'+ direction will canse a colored, signal to Dbe
shiown-through the ‘openings O O, which will

ramain in position after the said current has-

ceased, and until a current of opposite polar-
ity is sent through-the said belices, when a
. white signal will be-again shown. Cr
I wish it to be understood that I do not con-
fine myself to the particular mode of construct-
ing an eléctro-magnet’as shown in Fig.-2: The
same result may be prodused by the use of an
~ electro-magnet of the ordinary form, in which
".the cores e ¢ extend entirely through the hel-
ices E E, and their attraction is exerted upon
& simple armature, f*, which, if necegsary, can
be guided ‘in_any snitable manner, so as to
come tdirectly in contact with the ends of both
cores ¢ ¢; and 1 will farther remark that the.
Inovable cores f f (shown in Fig. 2) may be
extended nearly or quite through the helices-
" E E, and the cores e ¢ and yoke ¢ may be dis-
Pensed with, in which case the movement of
the cores 1 f aud yoke f' will beeffected solely.
by axial wagnetism. A

to the crank J, which is so ad-

A and B, Fig. 3, are supposed to represent
two stations situated at the oppixite ends of
a bridge, tunnel, or any section of single track
upoi the line of a railroad.. Each station is
brovided with a semaphoric sigiial, construct-
ed and arranged-as hereinbefore described, as
well asa tell-tale or repeating signal, a bat-
tery, and two finger-keys of any suitable con-
struction. - . v

The manner in which the apparatus is oper-
ated 'is as follows: We will assume that.a
train is about to enter at A upon the section
of track between A and B. . The operator at
A depresses the black key K, which closes
the circuit at %. . An electrical current from

.the negative or — pole of the battery S (its
positive or 4 pole being permanently in con-
nection with the ground) will pass through
the wires 1 and 2 to the key K; thence over
the line-wire 3 to station B; thence through.
the rear contact of key K2 and wire 4 te the _
helices E E of the semaploric signal-operati ng
magnet, and thence to the ground by the wires -
5 and 6. .The passage of tlis current through
E E will cause a black or other colored signal
to be displayed at'*B,-as hereinbefore ex-
plained, thereby warning any train approach-
ing B in the opposite dirgction_tbat the right
of way is held by the train going from A to-
ward B. R ' . .

- In order that the operator at A may know
whether the signal at B'is properly displayed,

‘the latter is made to work a repeating - signal
or tell-talé at A. This is accomplished as fol-
lows: N, Figs.1and 3, is a flexible metallic
arm attached. to the lever G of the signal, its

- extremity being placed between two metallic

Stops, # aud #/, and so adjnsted that when
the apparatus is iu ite’ normal position, and

.exhibiting the white signal, it will be in con:

tact with ‘the stop 7% but when the appara-
tus is in position to exhibit the eolored. signal
the said arm will be brought in contact with
the stop n. It will} therefore; be understood
that when the signal at B Las been set by the
opetator at A, as hereinbefore explained, the
arin N will' be brought in contact with the
.8top n. - This contact will close the circnit and
cause a current to pass from the battery &/,
through wire 7, arm N, ling- wire 8, arm N/,
and. wire .9, to the helices Q Q at station A,
and thence, by wires 10 and 11, to the ground.
The: helices Q Q may be employed to oper-
ate any suitable form of tell- tale, repeating-
sigual, or alarm-bell, the particular arrange-
ment adopted being immaterial, as the object
of the device is merely to inforin the operator
at A that the semaphoric signal at B is in the
desired position. . L - .
~As soon .ag the operator at A has received

“the return signal from B le allows the train

to-proceed on' its way to B. The signal at B
is held in position, after the operator at A
breaks the.circuit-at the key K, by the action
of the residusl magnetism, as hereiubefore ex-
‘plained. When the train reacheg B the oper-
ator: at B depresses the white key K% This
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causes & current to pass from the positive
pole of the battery 8¢, throngh the wires T,
19, and 13, to the Key K2, awd thence, through
the wires 14,15, and 4, to the gemaplioric Liel-
jces B B, and thence, by the wires 5 and 6, to
the earth. This current, being of a polarity
opposite to that by which the magnet was
originally charged, neutralizes the residual
magnetism, and permits the signal to resume
its normal position, which latter operation
breaks the circuit between N and n, and there-
by releases the repeating - signal connected
with Q Q. and notifies the operator at A that
the train has arrived at B. ;
In case a train is moving from B toward A
the operation is precisely the saue, but in a

reverse diréction. The operator at B depresses.

K3, and sends a current through the helices
T 1! of the semaphoric signal-operating mag-
net &t A, its movements being iridicated by the
repeating-signal connected with, Q' Q'

Tt will be observed that the signal at B, and
‘consequently the tell-tale or repeating-signal
at A, having béen once set by the operator at
A, cannot be released or reversed by himself,
but must remain in position until taken off
by the operator at B upon the arrival ‘of the
train at that station, and vice versa.
rangement prevents the possibility of any nis-
take or misunderstanding between the two sta-
tions in regard to the position of the signal.

It is necessary that the current of reverse
polarity for neutralizing the permanent mag-
netism in the semaphoric magnets ghould be
cousiderably weaker than the primary cireuit.
‘This Fesult.is accomplished by inserting arhe-.
ostat, B, into the cireuit between the key K?
_and the helices E E, by the aid of which the
strength of the curent may be modified or
regulated at pleasure. The same regult may
be accomplished by using a smaller separate
battery of suitable power, or Ly including only

a sinall portion of the battery S/ in'the Tevers-:

ing:-circuit; or the battery may be dispensed
“with, and the deimagnetizing curfent &y be
derived from a magnetic electric apparatus of

any-well-known and suitable eoustruction.
ployed for the purpose of holding or retaining
the signal in position may be greatly increased
tv making the yokes ¢ and f of hardened
steel, or by partially hardening the cores ¢ 6
and f£f; and it will in inost cases be found
preferable to construct the magnet in this
wayy :

“li'case a signaling apparatus is so sitnated
as toibe exposed to ,eXGessivé vibration, such,
for liustance, a8 that caused by the rapid pas-

The force of the residual maguetism em-

sage of traing, 80 that the residual magnetism.

remaining in the cores of the electro-magnet
after the circuit is broken is insufficient to re-

tain the apparatus in position with certainty,

“weak currént 1ay be made to circulate
und the cores ¢ ¢ after the primary current
as ceased, and in the same direction.
This current may Le derived from the same
battery as the primary current, or fiom & 8ep-

This ar-

arate battery, as may be found most conven-

ient. . By this means the force of .the resid-

nal magnetism may be-inereased to any de-

gired extent.

_ A bell-signal may be used: for communicat-

jug between’ the stations A and B, using the

wire 3 and a weaker current, which, though -
strong enough to operate a magnet for strik-

ing a bell, will not be sufficient to affect the

gemaphoric magnets. Thi§ current may be,
derived from a separate battery, or from the

main battery, or a portion thereof, and weak-

ened by being made to pass through a rhe-

ostat. This arrangement, however, forms no

necessary part of my invention, and thevefora

heed not be farther described.

When it is desired to operate the signal
through a considerable length of live, I em-
ploy a relay-magnet of any suitable construe-
tion in place of the helices E E and their ap-
purtenances. ‘This relay is caused, in & man-
ner well understood, to close the circuit of a
local battery actuating a magnet which moves
the signal. The armature of the said relay is
held in position after ‘the cirenit is- broken by
means of the residusl magnetism, a8 herein-
before explained, and thus the local cireuit re-
maing closed, and the signal displayed, until
a demagnetizing current is sent through the

helices of the relay.

In case it is found desirable or necessary to
employ: & bell or. other alarm operated by
electro- magnetism or mechanical power in
any suitable manner, in lieu of or-in-conjunc-
tion with a semaphoric signal, I employ & re-
lay constructed In the manner last described,
for the purpose of actuating or controlling the
said bell or alarm through: the -agency of-a
loeal cireuit. - ‘ -

T make no claim to the method herein gshown
by which -the electro-magnet that -actuates a
gemaphoric signal at a distant gtation is made
to close another circuit, and actaate a gec:
ondary signal gituated at or pear the point

“trom which the primary signal i8 operated, a8

substantially the same arrangement is sef

| forth in the English ‘patent.of W. H. Preece.
‘No. 77, Janunary 10; 1862.

Wiat I claim as my invention, and desire
to secure by Letters Patent; is— .
1. .A semaphoric signal constructed with,

‘disks or targets of alternate contrasting’ ¢ol-

ors, -in. combination with an electro-magnet,
substantially' as specified. ' .

_ 2. An electro-magnet actuated partiaily or
wholly by axial - magnetism, in combination
with & semaphoric signal, substantially as and
for the purpose described.

3. An electro-magnet:having an ‘armature:
go arranged as to be beld: in’ contact with its
poles by residual magnetism until released by
an opposing or demagnetizin & ourreutemanat-
ing from:any. suitable apparatus “for generat;
ing electricity,in . combination with o sema-

horic signaling apparatus 'or an alarm, snb-
stantially as specitied.

4. The combination of & Betumpuoria siymal’

.
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operated by electro- magnetism, and & see-
~ondary signal actnated or controlled by said
- gemaphoric signal, with & reversing or releas-
_ing apparatus so arranged that when the said
signals have been set by an operator at one
point or station they can only be reversed
or.released by an operator at another point or
station, substantially as herein specified.

. In testimony that I claim” the foregoing I
have hereunto set my ‘hand in presence of
the subscribing witnesses.

_ ) FRANK ‘L. POPE.
Witnesses: . . o
JAMES D, LINCOLN,
J. N. ASHLEY. :



