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UNITED STATES

PATENT OFFICE.

FRANK L. POPE, OF ELIZABETH, NEW JERSEY.

IMPROVEMENT IN ELECTRIC RAILWAVY-SIGNALS.

Spe.ciﬁcat*ﬂn forming part of Letters Patent No. 149,132, dated \Lm_h 31 , 1874 ; a,pphc tion filed
DecemXer 21, 1872. S

~To all whom it may concern :
Be it known that I, FrANK L. Porr, of
ILlizabeth, in the comlty of Union and State of

‘New Jersey., have invented certain new and
usetul Improvements in Electric Signaling

Apparatus for Railroads; and I hereby de.
clare that the following 1s a full, clear, and
exact deseription thereof reference bemn had
to the- accompanying drawmg, which forms
part of this specification.

My invention relates to certain 1111prove-

- ments in electrie signaling apparatus for rail-

roads, and means of 01')61&131110 the same, for

whleh United States Letters Patent "No.
129,425 were -granted to me July 16, 1872.

The. object-of my present invention lb to so

arrange a series of semaphoric and audible
SI“IIELIS actuated by electro-magnetism at in-
tervals &lonn the line of a 1":1111'01(1 that each

of the said signals will be automatlmlh* ex-
| _hlblted by the passage of a train, and will re-
main visible until the train is under the pro-
‘tection of the next succeeding signal, when the
- first-mentioned signal will be w1thdmw11 by
- which means one train following another upon

the same track may be prevented from ap-
proaching too closely to the preceding train,

or ¢coming in collision with it. My 111\"611131011

consists 111 certaln improved methods of com-
bining and arranging the cir cuit-closers, wires,
batteries, - Slnllﬂlb, “and signal mu,h“tmbm
whereby greater efficiency and economy of op-

eration are seenred.

In the accompanying drayi Ing, I‘lnnre lis a
general -view, showmg_ a pmmm*y and a sec-
ondary signal, and also their electrical connec-

.tions with each other and with the railroad-

track, the box or case inclosing the primary
signal being shown in section. Ifig. 2 is a de-
tached view, showing the manner in which the

~ battery for 1‘e]easmﬂ or reversing the primary

signal may be connected with “the railroad-

| track Figs, 3 and 4 are diagrams, showing

the electuca,l connections correspondmn Wlth

_the two cllﬁel‘eut 1)081t1011b of the }_)1‘111’1“1,1‘5

1gnal.
A A represent a portion of the line of a
mlrmd A short- section, a @, of the track,
18.insulated from metallic conta,ct with the re-
mainder by spaces a’ ¢’ &’ ', or otherwise. -‘The

two rails a «, when bridged by the wheels and

axles of a passing locomotive or car, completu
fm electrie eircuit, which includes the wires 1,
2, and 3, the lnttew B and the helices of the re-
lay C, S0 that, during the passage of a locomo-
tive or train over the insulated section of track
« a,the relay O will continnously close a second
mrcult by 1)1111“11]“ the lever ¢ into contact
with the post ¢/, in a manner well understood.
The relay Cis. pla,c,ud 10 a compartment of the
box or case D, which also contains the pri-
mary signal. The box or case D is mounted
upon a smtmble support above or alongside
the track, and is supposed to be situated at
the distance of not less than an ordimary

train’s length in the rear of the insulated sec-
tion of tr ack a a. Thus, in IFig. 1, the trains

are supposed to move from east to west, 1
the direction Indicated bv the arrow. Thb
care D, containing the primary signal and its
flttachmeuts bhould be placed atleast a train’s
lenoth east 0{ the point @ a, for reasons hu'*e
inafter to be explained. |

~When the relay-lever ¢ is brought in con-

tact with the post ¢ a second cucmt 18 closed,

which includes the wires 4, battery E, wire o,
electro-magnet M, wires 6 and 7, lever I‘ SCrew
I post f, and wires S and 9. The cour::,e of
these two circurts'1s plainly shown DLy the
heavy lines in Fig. 3. When the circuit is

“closed at ¢ ¢/, the electro-magnet M becomes

charged and ﬂttl‘ﬂbtb the ar 111‘1{:1116 m, which 1s
attached, by means of a rod, (bhOWll by dot-
ted lines ) to the lever m?, hmrlng' its fulerum
at m!. A rigid arm, m?, ﬁxed to this lever, re-
volves the si gua-l-disk G by means of the crank
g and pitman ¢/, as more fully explained in
my former patent of August 27, 1872, No.
130 941. In my present 1111'6111;1011 IIOWLTGI 1
1;1*efer to make use of a single (11..51{ G, hfwm o
two targets, H H, of some “suitable qtronnly
contrasting 00101", arranged upon 1t in such a
manner that one-fourth of a complete revolu-
lution of the disk G will cause the targets H
H’ to be displayed through circular openings 1
I in the case D. (Iudlcflted by the dotted-
lines.)

It will therefore be understood W 1thout fur-

“ther explanation, that when the electro-mag-

net M 1s charﬂed the armature m will be a,t-
tracted and thﬂ dmk G turned through the
distance of one-fourth of a revolution, thel eby'



0 ' - S 149,152

displaying the targets H H through the open-
ings L 1.

Tn order to move the signal-disk G in a

prompt and effective manner, by means of an
electro-magnet, 1t 1s necesmrv to construet it
of very ]10111: fmd thin nmterml such as cloth
Or paper stretched OVEer & 11001)

D D, provided with suitable openings 1 1, as
‘hereinbefore explained, through which the sig-
nals are exhibited. These openings should be
covered by glass. The object of this arrange-
ment 15 to prevent currents of air from intel’f-
fering with the movement of the signal, so

that a much smaller battery-power 1s required
“than would be necessary if the signal were ex-

posed to the action of the wind.

- Sisasecondary signal, which may be of any
suitable construction. Itis also inclosed 1n a

suitable case, and actuated by an electro-mag-

net, and it should be so arranged that when in

“1tsnormal condition a colomndmmtmn “danger”
or ‘caution” will be exhibited; but Whenever the
actuating-magnet is c,h"u"ned the color will be
clm’nned 50 as to indicate safety. Ifor exam-
ple, the normal color exhibited may be green,
but the electro-magnet, when clnrﬁ‘ed nnv

exhibit a white Slﬁlnl “When the cuu,ut 1S
broken, the green is again shown. This sec-

ondary Sigll&l is to be placed a short distance
to the west of the insulated section of track,

on the assumption that the train is to run’from
cast to west, as before, for a purpose to be
Tereinafter e :;plam ed.

The secondary signal S is actuated as fol
lows: The leveror circuit breaker I is pivoted
at /+, and 1n 1ts normal position is supported
by the serew /', which rests upon the post f;
but when the armature m has nearly completed
its stroke, as hereinbefore explained, the ex-

tremity of the lever m? comes in contact witl
the screw /2, forming an electrical connection

at that point, and at the same time raising the

lever I and breaking contact between f and S

The effect of this is to transfer the current of
the battery BB from the electro-magnet M to
the electro-magnet N and the mag net of the
secondary QIg]lc'hl S, both of which latter are
included in the same circuit, The current will
now take the path shown by the heavy lines
n Fig. 4, which may be traced as follows:

Commencing at the negative or — pole of bat-

tery I; thence through wire 4, post ¢/, lever e,

wires 9 and 10, Rbelldﬂl‘V | 1ﬂ1ml S, wWire 11

clectro - magnet N wires 12 and. 7, lever F,
screw /2, and wire 13 to the pomtn"e or + pole
of the battery. -
The ObJGOt of this arrangement of cireuits is
“threefold: Ifirst, the cuttmﬂ off of the current
from the signal-magnet M before the completion
of the stroke prevents the violent shock to the
apparatus, which would otherwise result from
the greatly-increased attractive power exerted
by themagnet at the end of the stroke when the
armature is nearly i contact with the poles.
Second, the electro- magnet N is thrown into

clirenlt, and the m omentum of the disk: Gr, aiter

1t 1s also
necessary to inclose 1t on all sides with a case, -

_tlmn has passed 1it.

| the circuit through M is brolken, is sufficient

to bring the lug or armature n attached fo its
cir cumterence mto contact with the magnet N,
and the attractive force of the latter exerte_d
upon the lug or armature. # serves to firmly
lock the si glml-disk G- in its new_ position, and
at the same time to prevent any recoil or vi-
bration. Third, nearly the whole power of the-
battery E is thrown into the magnet of the
secondary signal after the primary swnal has

“performed i office, and not Othermse, and

the secondary signal thereby becomes-an 1m-
fallible 111(110‘11301 of the movements of the pri-

mary signal. |

An alarm bell or vlbmtor P opemted or
controlled by an electro- mannet? p, may be em-
ployed in connection with the primary signal,
and operated by the same relay C and a sec-
tion of the battery B. Upon closing the re-
lay a branch ecircuit will be formed through
the wires 4, 14, and 15, which will include the
magnet p. |

The manner in which the fhppamtus 18 OP-
erated by the passage of a locomotive or train
will now be explained: When thefront wheels
and axle of the locomotive pass onto the insu-
lated section of track ¢ «, the signal-disk G is
turned, as hereinbefore ev.plained and the tar-
gets H H displayed through the openings I 1

_mdlcatuw “danger” or “oautmn ;7 but as this
signal 1s sitnated a train’s lennth OI' 1more 1n
_advfmce of the 1nsulated sectmu of track, the

signal will not be displayed until the entire'
The movement of the
secondary signal S will, however, indicate to
the engineer of the tra,m Whether or not the

primary signal has been properly displayed.

I will here 1‘913’1&1“1; that the secondary signal -
should be so placed as to be in plain sight
from the locomotive as 1t passes over and

‘beyond the insulated section of track « «.

During the time that the entire train is pass-
ing over the section « a, the &pp‘lmtus will re-
main in the position Lmst described; bhut when
the last car has passed off from tlu., insulated
section, the circuit of the relay C, and conse-
quently that of the elec{ro-magnet N, and also
that of the secondary signal S 18 broken and
the latter returns to its former position. It 1S
necessary, however, that the primary signal
should continue to 111{11(,£Lte danger or cantion |

until the train which displaced it has reached

a certain point m advance, which point may
be either a terminus or another signal station,
in order to.warn any following tr:;un that the |
track 1s occupled. 1 prefembly accomplish
this by simply allowing the armature » to come
in direct and ::‘Lbsolute contact with the poles
of the electro-magnet N, and making use of

the residual mannetlsm? which will thus re-

main in the cores and armuature atter the cir-
cuit is broken to retain the armatire and con-
sequently the signal-disk G in position. It is

generally prefer able to make this armature of
11arclene(1 steel instead of the soft iron ordi-
‘narily employed for this purpose.

W L el the trmn reachies the next sign ‘11 1"*0" nt
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‘in the direction in which it is moving, it is |

made to release or reverse the signal, as
tollows: An insulated section of track,
b b, TFig, 2, similar in all respects to
& da, 18 provided.

~to the earth by the wire 16, and the other to
a suitable battery, E/, by the wire 17. A wire,
13, 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 is joined to the
~wire 11. This wire may be supported and in-

~ sulated in the same manner as an ordinary

telegraph -line. The distance between the
points connected by the wire 18 is immaterial,
and may be made greater or less, according
to the distance that it is desired to preserve
between trains following each other upon the
‘track A A. When the circuit at b D is closed,
a current from the battery E/ will traverse the
wires 18 and 11, Figs. 1 and 4, magnet N,
wires 12 and 7, lever F, screw f2, wire 13, and
wire 21, to the earth, returning through the
earth and wires 16 and 17. The battery E/
must be so placed that its current will trav-
erse the magnet N in a direction opposite to
that of the battery E, which will cause the
current from E’ to neufralize or destroy the
- residual magnetism in N and release the ar-
- mature #n. The weight W will thereupon cause
. the signal-disk G to return to its original po-

- sition, concealing the targets H H, and indi-
cating to the engineer ot the following train
that he may proceed with safety.

Any other suitable arrangement of conduct-
ors to constitute a signal-reversing circuit, so
arranged as to be closed by a passing locomno-
tive or car—as, for instance, by the-depression
of a 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 ar-

mature » for permitting the signal to return
to 1ts normal position. | A |

- The weight W is adjustable upon a small
spindle, w0, and is placed upon the periphery

~ of the signal-disk G. It should be sufficient

to slightly overbalance the weight of the arma-
~ture n, and to cause the signal to return to its
original position when the attraction between

N and » is destroyed. When placed upon the

periphery of the disk in this manner, a very
- small weight 15 sufficient to accomplish this
result, and much friction is thereby avoided.
- Where there is a series of sienals of this
kind establisbed, I prefer to arrange the mech-
~ anism so that the displaying of any one signal
will release or reverse the one next in order
behind it. I do this by means of a circuit-

~closing spring-arm, T, attached to the lever

m?*, but electrically insulated therefrom in any
suitable manner. Whenever the signal is dis-
~ played, the arm T is brought in contact with

- the screw-stud #, and a circuit established,
~either from the Dbattery E, as shown in the

drawings, or, if preferable, from a separate-

One rail is connected

ing of the said signal by means of a cr

3

back to the next signal in order, and releasing
1t In the manner hereinbefore deseribed. It
may be preferable in some cases to attach the
arm T to the mechanism of the secondary sie-
nal, or to the relay-lever ¢. These variations,
however, are immaterial. It is only essential
that the train should be fully under the pro-
tection of one signal before the succeeding one
18 released or reversed, and, therefore, the re-
leasing-current should not be transmitted un-
til the locomotive has reached the point « «,
which will insure its protection by the signal
rearward of the train. | -
1t 1s sometimes preferable to operate the
alarm D by a relay placed in the circuit of the
wire 19 or 20, in which case the alarm will be
caused to sound continually as long as the
primary signal is displayed. In some cases it
may also be preferable to arrange the signal-
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 ¢ « is sufficiently well insulated
for the purpose, it will sometimes be found
more convenient to operate the electro-magnet
M by placing it directly in the same circuit
with the said insulated section « «, without
the use of the relay C, in a manner well under-
stood by those skilled in the art. |
- 1hereremark that I do not desire to confine
myself to the particular device hereinbefore
described for retaining the primary signal in
position or action after the cireuit is broken.
Other devices may be employed for this pur-
pose, such as a catch or lateh acting upon the
lug or armature », which might be lifted by an
additional magnet placed in the cireuit of the

wire 18; but I prefer the device herein de-

scribed, as it is more simple in construction
and less liable to get out of order than any
other. | | :

I do not herein claim, in general, the use of
the rails of a railroad-track as a portion of an
electrical circuit for operating a signal ; neither
do I claim the devices shown for transmit-
ting the motion of the armature m to the sig-
nal-disk G; nor the retaining of a signal in
position after the circuit is broken by the
torce of residual magnetism; nor the releas-
T-
rent of reverse polarity, as these devices arc
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 herein described of inelos-
ing an electric signalin g apparatus in a case

with openings therein, through which the sig-

nals are exhibited. |
What 1 claim as my invention, and desire

to secure by Letters Patent, ig—

1. Thecombination of the following elements: -
A signal-disk, moved in one direction by an
electro-magnet, and in the other by a weight

battery, through the wires 19 and 20, running | or its equivalent; an electric circuit including
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‘said electro-magnet, and which is only closed |

by and during the passage of a locomotive or
train ; and a lug secured to the signal-disk,
and acted upon by a holding or retaining de-
vice or power, whereby the said disk will be

kept displayed after the said c¢ircuit shall have
been broken, substantially in the manner and

:tor the purpﬂbe specitied.

2. The combination of the following elem ents:
An msulated section, a «, of a railroad-track
forming part of an eleotrlml clreult, 1110111(1111n
an electro-magnet which controls the_ move-
ments of a visual or semaphoric signal ; a vis-
ual or semaphoric signal moved in one direc-
tion by an electro-magnet and 1 the other by
a welght or its equiv leent- mechanism for re-

taining or locking the said signal 1 position-

aamnst the “1(,131011 of the £11(1 weight or its
cquivalent; a second c¢ircuit- Lloser b b, ope-
rated by a passing locomotive or cm *'md a
wire or conductor, 18—the said demeuts be-
ing so arranged 1*elat1ve]y to each other that
Q! 100011101311”(3 or train passing over the insu-
Iated section a « will cause the signal to be
displayed, and to remain display ed until the
said locomotive or train has closed the second

circutt at b b, when the said signal will be re-

~leased or 1’*6\*61’*56(1 so a8 to assume its normal
position, Substmntlfﬂl as and f01 ‘[he purpose
herein qprlﬁed
3. Thecombination of the following clements:
A signal-disk, provided with a counterbalanc-

ing dev 1ce, S0 as 1o automatically either dis--
p]dy or conceal itself; an electro-magnet for

causing the said Slnual disk to be dlhlﬂﬂ[} ed
or (,om,ealed sald 111’1911813 being included in
an electrical cireuit which 18 1111de,r the control
of a locomotive or train;
1s1m for retaining or lodmlﬁ said signal against

the action of Itb counter- b'LLl]lLG—-—-—bHG]I mech- |

anisin being operated by a second electrical
circuit distinet from the first, substantially in
the manner and for the purpose specified.

4. The combination of a primary and a sec-
~ondary signal, each included in and operated

by a separate or distinet branch of the same

circuit, with a circuit-breaking device, If, ar-
“ranged and operated substantially in the man-
ner and for the puarpose specified.

5. The combination of the signal-magnet M

with the circuit-breaking device It, arranged to

cut off the current from the magnet M betore
the completion of the stroke, Slﬂ)btdlltm” y as
and for the purpose herein qpeclﬁcd

6. The combination of the electro-magnet |

N and its armatuare # with the signal-disk, sub-

stantially as and for the purpose herein bp(}b- I

lhed

and suitable mechan-

~duectors 1,

. The arrangement of the primary signal
111)011 the line of a railroad at the distance of a
train’s length or more in the rear of the cir-

cult- clounn device which actuates said signal,

subsmutmllv as and for the purpose herem

specified. |
8. The ar 1‘31106111{31113 of the circuit-closing

device which actmtes the primary signal upon

the line of a railroad in the rear ot the sec-

ondary signal, substantially as and for the
purpose herem specified.

9. Thecombination of the followingclem ents:
A visual or audible signal, moved in one di-
rection by an electro- maﬂnet and in the other
by a weight or its e(p.umlent, a device for re--
leasing, reversing, or stopping said signal or
Slﬂn‘ﬂs, opemted or controlled by an electro-
magnet; a line-wire, 18 or 20, including S“lld
electro - nnﬂnet ’Llld 2 011011113 closer, T
tached to and opemted by the meelmmsm ot
a primary or secondary signal, substantially

as and for the purpose speciﬁed.

10. The arrangement of the ciwuit'(ﬂ()binn_

device T, 1el‘1twely to the insulated section of

track @ @ and the primary signal, so that any
one of a series of signals cannot be-released or
reversed until the tmin is under the protection
of a succeeding ‘sl“ll‘ﬂ qubbmutml] y as 11{31(.,111
specified. |
11. The cmnbllmtlon of the follow: 1110 ele-
ments: A primary circult composed of the con-
ductors 1, 2, and 3, and the rails ¢ ¢ of a rail-
road-tr ack conneuted thereto, so arranged that
the said circuit will be eompleted by establish-
ing a metallic connection between two of the

said rails, Insulated from each other; a sec-

ondary circuit, operated or conty olled by a re-
lay, €, placed 1 in said primary circuit; a visual
or SGH[EIPhOl‘lb signal, G, and an electro-mag-
net, M, sub%tcmtmlly % and fm the pmpoae'
hel"em 0apeclﬁed | |
12. The combination of the following ele-
ments: A primary cireuit, composed ot the con-
2, and 3, and the rails @ a of a rail-
road-track connected thereto, so arranged that
said circuit will be completed by establishing
a metallic connection between two of the said
rails insulated from each other; a secondary

“circuit, operated by a relay, O, placed m said
-1“11"111141’*3 circuit ; and an andible signal, P, un-

der the control of an electro- 11'1M116t Sllbﬁ’&bll-

tially as specified.

FRANK L. POPE.

- Witnesses:
M. M. LIVINGSTON,
T. B. BEECHER.
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