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SPECIFICATION fox:ming part _of'“Lette_:bs Patent No. 273,513, dated March 6, 1883,

Application filed May 192, 1882, {an nii::d_el.)

To all whom it may concern : |

| Be it known that I, WILLIAM HADDEN, of
Brooklyn, Kings county, State of New York,
have invented an Improvement in Railway-

5 Signals, of which the following description, in

connection with the accompanying drawings,
18 a specification. S -
My invention relates to railway-signal. ap-
paratus’ ot that class in which the signal is
normally heldinits “safety” position by the ac-
tion of an electric current upon an electro-
- lmagnet in a closed circuit, the said signal be-
Ing setin the “danger”position by the interrup-
tion of the said current. | |
The present invention consists in the em-
ployment, in combination with the signal, of
an actuating electro-magnet having two coils
In independent circuits and a pole-changer for
one of the said circuits, operated by the arma-
ture of the signal-actuating magnet or another
magnet of similar construction in cireuit there-
with. When the armature of the magnet is
attracted the pole-changer is in such position
that the current controlled by it traverses its
coll in the electro-magnet in such manner as
1o produce the same sort of magnetization as
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the current in the other coil thereof, so that it |

1s magnetized to retain the said armature by
the combined effect of both currents.
30 both the circuits are simultaneously broken by
. acircnit-breaking instrument included therein
‘thearmature is retracted, and in its movement
actuates the pole-changer to reverse the po-
larity of one of the said currents, so that after
their circuits have been closed by the eircuit-
breaker ceasing to operate the two -currents
will act in opposition in the cores of the mag-
net, so that the latter will not be magnetized
sufficiently to attract the armature, and the
signal willconsequently remainin its “danger”
position after the circuit-breaker, by which it
- was set to ““danger,” has ceased to operate—as
by a train having passed beyondit. Inorderto
againrestore thesignal tothe “safety” position,
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cuit-breaker, which, when oyperated, leaves the
current in the other circuit acting unopposed
~on the magnet, which is thereby magnetized

- with sufficient power to attract the armature,

When |

~other of the polesof the said battery, according

‘hected by wires 2 and 3 with the ground E,

one of the said circuits is provided with a cir- | m of the electro-magnet M, from which the cir-

| changer to its normal position, so that after

the sald circuit-breaker is again closed both
circuits will again a¢t in conjunetion upon the
magnet. o |

Figure 1 is a diagram illustrating a signal gg

{ apparatus embodying this invention adapted

to be used in connection with a single track
over which trains pass in‘both directions; Fig.
2, a diagram illustrating the apparatus in a
suitable form to be employed in connection 6o
withadouble-track railway on which the'trains
pass over one track always in the same direc-
tion, and IFig. 3 a perspective view of the pole-
changer. o | o -

- The signal ¢, mounted on arm b, connected
by link ¢ with the armature-lever d, is sub-
stantially the same asin preceding applica-

tions filed by me, and consequently needs no

further description, as it constitutes no part
of the present invention. The said armature- »o
lever d is provided with an armature operated
by an electro-magnet, M, having two coils, m
m’y and the said lever d is connected by a link,

e, with the pole-changing deviece f, which may

be and is shown substantially the same as in.
my application No. 60,114, filed May 1, 1882.
The battery B has one pole connected by
wires C O/ with the mercury-cups p s and its
other pole by wires Z Z’ with the cups ¢ # of
the said pole-changing device f, from one of 8o
the levers ¢ of which the circait is continued
through the coil m of the magnet M, the other
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lever, j, being connected with the ground, and

the current in the said circuit having its po-
larity reversed by the said pole-changer when
the-armature-levér d is retracted from the mag-
net by the mnovement of the signal to its “dan-
ger” position. The circuit of the battery B is
as follows: Ifrom the pole-changer 7 one or the
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ding 9o
to the position of the said pole-changer, is con-

near the same end of the section, while the
other pole is connected by.-wire 4 with the coil
95
cuit is continued by wire 5, including, if de-
sired, coils of other magnets, M/ M2, as many
as may be desired, to the ground E’. The cir-
cuit of the other coil, m/, of the magnet M in-

50 and in the said movement restore the pole- | cluces the battery B/, one pole of which iscon- 1co
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. breaker, g, normally connecting the wires 2
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‘nected by wires 6 and 3 with the ground at I,

and the other pole of which is connected by
wire 7 with the coil m’ of the magnet M, from
which the cirenit is, in the single-track appa-
ratus shown in Ifig. 1, continued by wire 8, in-
cluding the other magnets, if desired, to the
oround B’ at theotherend of thesection, Inthe
normal condition of thesignal, when indicating
‘““safety,”the connection of the pole-changerfis
such that the current of the battery B produces
in the coilmof the magnet M asimilar maghetic
effect to the current of the battery B/in the coil
m?, so that the said maguet is magnetized and
the armature held orattracted by the combined
power of both batteries. The circuits of both
batteries B B’ are provided with a circuilt-

and 3 and 3 and 6, Fig.-1, but adapted to be
opened Dby a train entering the section, thus
opening both circuits simuitaneously and com-
pletely demagnetizing the magunet M, which
thus permits the armature-lever d to be re-
tracted, the signal to move to the ‘“danger”
position, and the pole-changer f toreverse the
polarity of the current of the battery B, acting
on the coil m of the magnet M. When the cir-
cuits are again closed the polarity of the cur-
rent of the Dbattery B, being thus reversed,
will act on the coll m of the magnet M with
the opposite effect to the current of the bat-
tery B’ on the coil m/ of the magnet M, which
is thus magnetized only by the difference 1n
strength of the said currents, which is not suf-
ficient to attract the armatnre d, and the sig-
nal consequently remains in the “danger”
position after the circuit-breaker has become
ciosed. The circuit of one of the batteries—
as, for instance, the battery B—I1s provided
with a circuit-breaker, 2/, operated by the train
leaving the section, the circuit of the other
battery, B/, being then closed, so that 1ts cur-
rent acts upon the coil m’ of the magnet un-
opposed by the current of the battery B, and
the said battery B’ is made of sufficient power
to attract the armature d when thus acting
alone and unopposed. It will thus be seen
that by breaking the circuit of one only of the
coils of the magnet M, as by the circuit-breaker
i/, the signal is restored, by the action of the
other coil, toits *safety” position, and in such
movement the pole-changer f is restored to its
normal position, so that when the said broken
circuit is subsequently closed the current there-
in will act in conjunction with the current
which was uninterrupted in ifs action upon
the magnet M, thus retaining the signal in the
¢ safety” position until both circuits are again
broken simultaneously, as before described.
It is obvious that the same effect is produced
on the magnet M’, having coils m m/ in the
circuits of batteries B B/, respectively, as on
the magnet M, and in fact on any number of
magnets, having two coils included in both
circuits, in the same relations to one another
as in the magnet M. As 1t 1s necessary to

have both circuits broken at the same time, in |
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order to set the signal to “danger,” the said
circuits are both extended to all the points
from which it is necessary to operate them.
In the form shown in Fig. 1, where the sig-
nals are to be operated by a train entering
either end of the section, both circuits are ex-
tended entirely across the section, as shown,
and provided with breakers g ¢’ at e¢ither end
thereof for simultaneously breaking both cir-
cuits, they being operated by trains entering
the section at either end. One of the said eir-
cuits is provided with breakers 2 I/, adapted
to be operated after the breakers ¢ ¢’ at the
same end of the section by a train leaving the
section, but before the said breakers g ¢’ by a
train entering the section. Thus when a train
enters upon the section with the signals at
‘““safety,” it produces no effect as 1t passes the
breakers & or A/, as only one of the circuits 18
then broken, and the signal is retained in the
¢ safety” position by the action of the other
circuit. As soon, however, as it passes the
breaker ¢ or ¢’ adjacent to the said breaker &
or I/, both circuits are broken and the signals
all set to ““dangers,” as before described. In
passing off from the section, the signals being

at ‘“danger,” no effect is produced when the

train operates the breaker g or ¢’; but after it
has passed and the said breaker gor ¢’ is
closed, the train operates the adjacent breaker
hoor I/, thus leaving one of the circuits acting
upon the magnet without the opposing effect
of the other, thereby causing the signals to be
restored to their normal or ¢ safety’” position,
as desired.

It is obvious that a signal can be operated
by a magnet in the circuit of the battery B
alone, it being of such nature that the rever-
sal of the current causes a change of position
of the armature and signal actuated or gov-
erned thereby. Such a signal isshown as con-
trolled by the magnet M? having a perma-
nently-magnetized core, the permanent mag-
netization of which corresponds with the etfect
of the battery B’ and coil m/ on the cores of
the magnets M M’, so -that when the current
of the battery B is of its normal polarity It
acts to increase the maguetism of the core of
the magnet M2, thus causing it to attract and
retain its armature up to its pole. When,
however, the said current is reversed by the
action of the pole-changer f, the effect of the
current is to neutralize the permanent mag-
netism, thus causing the magnet M? to cease
to attract its armature, which, in Fig. 1, 18
shown as a pointer indicating the ‘“safety” or

‘“danger” condition of the circuit, according

as 1t is opposite the letter S or D.

It will be understood that the magnet M,
having coils included in both circuits, could be
employed to control the movement of the pole-
changer f, and that independent magnets
could be employed to actuate all the signals,
the said magnets being operated by thechange
of condition of the circuit of the magnet M.

In the form shown in Fig. 2 1t 18 desired to
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set the signal to ¢ danger” only from one point,
as the trains all enter one end only of the sec-

tion and leave it at the other end. In this

case the circuit of the battery B/ and coil m/
of the magnet M is merely localized- through

the said battery, coil, and the breaker g,which

connects the wires 2 3 and 6 8. The circuit of
the reversing-battery B is, however, extended

the entire length of the c'.ectmn and provided |

with the bxeal{er I/, by which 11; 18 broken to

~ permit the local circait of the .battery B’ to

act to restore the signal and pole.changer Sto

~ 1ts normal condition, and thus cause the sig-
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nal.to be retained at ¢ safety 7 after the circuit

of the battery B is again closed at the breaker
', the carrent then being of its normal po
]drxty

When desired to set the signal to ‘“dan ger”

and ‘“safetv” by instruments other than the

breakers ¢ J’ h ', operated by the trains, this
can be done by means of a switeh, S, Fig..1,
consisting of two mechanically - connected
switch-arms, which open both circuits simul-

taneously when moved from the full to the dot-
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ted line position and close the ecircuits again
when restored to their full-line position. To
restore the signal to the ¢“safety?” position it is

~ necessary that one circuit should be closed be-

30

fore the other, so that the pole- -changer fmay
be restored to its normal position by the ac-

tion of one unopposed current before the other
current is applied.

- making the anvil-piece or-the movable portion
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of one of the switch-arms with an extension, ¢,
so that in the movement from the dotted to
the full line position the. circnit controlled
thereby will be closed before the circuit con-
trolled by other SWltLh arm. .

1 claim—

- 1. Inarailway- mgnalapparatub, the electro-

magnet having two coils in.independent cir-

~ cuits combined with the pole-changing device

in one of the said circuits, operated by the
armature of the said magnet, substantially as
and for the purpose descrlbed | | -

2. The combination of the electro-magnet

| hawng two coils 1n -independent circuits, the

5O

cirenit - breaker by which both said clrcmts

are broken at the same time and the electro-

magnet demagnetized, and the pole-changerin

one of the said c1rcultq opemted by the arma- |

- This 18 accomplished by |

I tare of the said magnet, Wheréby ‘after the

movement of the said armature from tbhe poles

of its magnet the current in the said circuitis
made to act in opposition to the current in the
other circuit on the cores of the said ma n*net
sabstantially as deseribed.

3. The combination of the electro- magnet
having coils in two mdependent circuits, the
pole-changing device in one of the sald Cir-
cuits operated by the armature of the said mag-

net, whereby in the movement of the said arma-
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turé from the poles of its magnet the current -

controlled by it is set in opposition to that in

| the other coil of the said magnet, and a cir-

cult-breaker in one of the said clrcmts only op-

erated by trains passing off from the section,
‘whereby the magnet is acted upon by the un-

opposed current in the unbroken circuit, its ar-

mature attracted thereby,and the po]e chang

ing device restored to the position in which
both currents act in conjunction when the cir-
cuits are both (,losed snbstantially as de-
scribed. -

4. The electro-magnet havmg two coils in

independent circuits, combined with a pole-

changing device Operated by the armature

trie

said arms, whereby in closing the said switeh
one of the said circuits is closed before the
other, substantially as and for the purpose de-
scribed.

5. The combination of Lhe electro- magnethav-
ing two coils in independent cireuits, the pole-
changing device for one of the said circuits op-
erated by the armature of the said magnet, the
circuit-breaker operated by trains entermg the
block-section by which both cireunits are opened

at the same time, and. the circuit-breaker op-

erated by trains leaving the section by which
one circuit only is opened substantially as and
ior the purpose debcrlbed |
Intestimony whereof I have signed ny name
to this specification in the presence of two snb
seribin g witnesses.

Wltneﬂses

Jos. P. LIVERMOREa
W. H. S168TON.
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thereof in one of the said circuits, and an elec-
switeh having mechamcally connected -
arms, one for eontrollin g each cireuit, and pro-

vided with an extended contact for one of the
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" WILLIAM HADDEN.
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