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UNITED STATES PATENT OFFICE.
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OF SWISSVALE, PENNSYLVANIA,

A CORPORATION OF PENNSTLVANIA,

SIGNALING SYSTEM FOR RAILWAYS.

953,243,

Apiﬂication filed September 28,

To all whom it mey concern:

Be it known that I, Per Urne, residing in
the borough of Manhattan, in the city,
county, and State of New York, bave .in-
vented certain new -and useful Improve-
ments in Signaling Systems for Railways,
of which the following is a specification.

My invention relates to signaling systems.
for railways and especially to signaling sys-
tems for electric railways. i

In signaling systems to which my inven-.
tion relates, signaling currents are employed
on defined limits of the track rails to con-
trol signaling devices. When no car Or
train is on a defined limit of the track rails,
the signaling current therein is employed to

~ control a s1gna1ing device and have 1t give
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Ty invention. - Fig.

track rails of Fig. 1 showin
‘coils connected therewith. -

one indication to an approaching car or
train, and when a car or train is withinsuch
Jofined limits. the wheels and axles thereof
act as a short circuit for the signaling cur-
rent, and the signaling device 1s controlled
to give another.indication to an approach-
ing car or train. In some signaling. sys-
tems for electric railways the limits for the
signaling current in the track rails are de-
fined by bonds of low resistance and impe-
dance which -are placed between the track
rails and joined to them. Such bonds in
connection with adjacent sections of the
track rails, form paths in which the signal-
ing currents flow, and alongside the track’
rails, at about the points where the bonds
are located, a closec{) conductor is arranged
in which a current flows, induced therein by
the signaling current flowing in the track
rails. : ,

‘My invention relates to improvements in
the type of signaling system hereinbefore-
generally described w ereby the efficiency of
greafly increased.

I will deséribe a signaling system embody-
ing my invention and then point out the
novel features thereof in claims.

In the accompanying drawings, Figure 1
is a portion of an electric railway both-
track rails of which are electrically contin-
wous throughout their length and having ap-
plied thereto a signaling system embocfying“

. 9 is a view similar to
Fig. 1 but showing 2 modification in the
trackway. Fig.3 is a detail plan view drawn:
to a larger scale of a portion of one of the
two adjacent
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ig. 4 is a side.
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elevation of Fig. 3. Tigs. 5, 6 and T are
detail views in part‘ly transverse section and
end elevation of modifications. ‘
Similar characters of reference designate
corresponding parts in all of the figwzes.
Referring now to Fig. 1: 1, 2 designate
the two track rails of an electric reilway
which are electrically continuous through-
out their length so that they may formn con-
ductors for electric currents as well as sup-
port rails for the cars or trains, Motor
cars are propelled along the reilway by an
olectric current which may be siternating
or direct, supplied from a suitable generator
3, one pole of which is suitably connected
with a trolley or third rail 4 and the other
of which is suitably connected with both of
the track rails 1, 2, by means of a conductor
21 and bond 5. :
At suitable points
naling devices S, 5%,
they may be of any

along the railway, sig-
etc., ave provided, and
desired construction or
arrangement to give the proper indications
to the drivers of the cars or trains traveling
along the railway. Preferably they will be
of the automatic semaphore type which are
well known in the art and will not be de-
seribed in' detail heve. For the purposes of
this specification it need be stated only that
they comprise 2 blade, a counterweight for
the blade in the form of a spectacle, a light
for use in connection with the spectacle and
an operating mechanism for the blade. The
railway signals S, S*, etc., are generally lo-
cated at the entrance end of a block section,

the block section generally extending from’

one railway signal (generally a home sig-
nal) to the next adjacent signal. In the
drawings I have shown two complete block
sections B, C, and portions of two others
A, D. Each railway signal is controlled as
to one or more of its indications by & sig-
naling current flowing in the track rails of
the block sections which the railway signal
controls. The signaling currents are con-
fined to certain defined limits of the track
rails, generally to the length of track rails
included -in a block section, and in this in-
vention this is accomplished by means of
cross bonds 3 which are placed between the
track rails 1, 2 and electrically connected
therewith. These bonds are of low ohmic
resistance and low impedance and have &
conducting capacity for both propulsion-and
sie -aling currents. These bonds, 2s. has
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been stated, act to confine the signaling cur-
rents within certain limits and in this re-
spect they have the same function as the
insulated joints used ‘in signaling systems
on steam roads. They also serve to equalize
any difference of car propulsion current ex-
isting in the rails at their points of location,
but 1n this respect they act the same as the
cross bonding usually employed between the
tracks of electric rallways.

The signaling current for the track cir-
cuits is supplie?{ from a generator or trans-
former from which extend distributing
mains, 7, 8. Transformers 20, one for each
track circuit, are fed from the mains 7, 8,
and each transformer is located at a point
about midway of the ends of its track cir-
cuit. The signaling current for each track
circuit will flow from one terminal of the
secondary winding of its transformer along
one rail to a bond 5, at one end of the track
circuit through the bond 5 to the opposite
rail and along it to the other terminal of the
transformer. The signaling current will
also flow from the first terminal to the rail
to which it is'donnected and along it to the
cross bond 5 at the other end of the track
circuit, through that bond to the other rail
and along it to the other terminal of the
secondary winding of its transformer. Each
bond 5 it will be seen is common tp two
adjacent block sections. The circuit just
traced is a cloged circuit, and signaling cur-
rent flowing therein is availed of to induce
a secondary current in an adjacent circuit.

Adjacnt the cross bonds at the ends of
each track circuit, I secure to both of the

“rails at intervals a number of laminations

arranged in units to form cores.

9, 10, 11, etc., designate units of lamina-
tions, the laminations in each set being suit-
ably clamped together by bolts 9* 102, 112,
ete. The laminations in Figs. 3 to 6 in-
clusive are shown as being in three parts or
sections while those in Fig. 7 are shown as
being in two parts or sections. The lamina-
tions are provided along the sides of the
rails, and wisder the base of the rails. The
sections of luminations under the rails in
TFies. 8 to 6 are secured to the other section
by bolts 12, and between the laminations at
the sides and bottom of the rail is insulat-
ing material 13. The thickness of this in-
sulating material may vary according to the
desired air gap, to prevent magnelic satura-
tion of thie core by the propulsion cutrent
flowing in the rails. These laminated iron
cores are so proportioned and arranged
about the web and base of the rail as to
take up and provide a path for the maxi-
mun: magnetic flux which is sel up at these
points by th¢ signaling current flowing in
the rails. Fach rail 1, 2, may be provided
with as many cores as desired, depending
apon the amount of current it is desired to

953,248

have flow in the secondary circuit. The sec-
ondary circuit is formed by a series of coils
connected together. - )

In Figs. 3,4 and 5 I have shown each set
of laminations as being provided with two
coils 9°, 94, 10°, 10%, while in Fig. 6 I have
shown each core as being providéd with
three coils 9¢, 99, 92, In Fig. 7 I have shown
the cores as being provided with only one
coil 9° arranged at the bottom of the rail
and inclosed in a suitable two-part casing
15%, 15 The core is also shown as being in
two parts instead of three as in Figs. 5
and 6.

Tn those cases wheile each core is provided
with a plurality of coils, they are preferably
connected in series with each other. The
several grotips of coils located at the ends
of the track circuit may be connected to-
gether in any desired manner. For example
in Fig. 1 the groups of coils at the left-hand
end of block section B are connected; four
groups in parallel, each group having three
coils in series. The, coils at the right-hand
end of block sectidit'B are connected all 12
in series.

{.Af the left-hand end of block section C,
four” groups of coils are conuecied in par-

allel, each group having two cols in series.

At the right hand end of the same section all
eight coils are shown connected in series.
Fig. 2 shows to the left two groups in par-
allel each group havingi8 coils connected in
series. To the right in Fig. 2 a grouptof*16

_coils is shown with all connected in parallel.

Towever the coils are connected together,’
they are‘in circuit with suitable relays B, R*.
In the drawings I have shown the relays
R, R* as comprising two coils, one a field
coil .» and the other an armature coil +,
which actuates a contact arm 42 included in
the “local” or signal circuit. One coil ig
connected with the coils or windings on the
Jaminations at one end of the track civenit
and the other winding is connected with the
cotls or windings on the coves at the other
end of the track civenit. When current is
flowing in both coils of the rvelays the arma-
ture coil 4 will move the contaet arm to
close the “local” or signal circuit and thas
have the signal mechanism operate the sig-
nal device to give a “clear” or “proceed”
indication. If, however, current is shunted
from either or both of the coils the arma-
ture coil #* is moved in a reverse direction
under the influcuce of gravity to open the
“Jocal” or signal civéirit and thus have the
signal mechanism operate and the signal de-
vice give a “danger” or “stop” indication.

Instead of only one relay having two coils,
two relays of any desived construction de-
signed to be operated only By the signaling
current for eacli end of the block may be
employed. )

Having thus described my invention what
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T claim as new and desive to secure by Let-
ters Patent is:

1. In a railway signaling system, conduct-
ively continuous rails, bonds of low impe-
dince connected with the rails at intervals,
sources of signaling currents connected to

e track rails intermediate the bonds, lami-

sations associated with the frack rails =
intervals and affording a path for the mag-
netic flux produced by the signaling current
flowing in the track rails and windings
around said laminatiobs in which a current
i# induced, and relay devices energized by
said induced currents to control railway sig-
nals. ' :

2. A track eireuit for signaling sysfems !

comprising opposite portions of track rails.
4 source of signaling cuwrrent connected
therewith, sets of laminations secured to the
opposite {rack rails at intervals and atford-
ing a path for the magnetic flux produced
by the signaling current flowing in the track
rails, a winding for cach sct of laminations
in which a current is induced by the mag-
netic flux set up in the said laminations-and
velay devices energized from the induced
cvrrents in said windings. -

2. A track cireuit for signaling rystems

comprising opposite portions of track rails, | ! L e al ]
f and laminated in a divection parallel to lines

a souree of signaling current connected

each set of laminations in which a current
is induced by the magnetic flux flowing in
the laminations for controlling the opera-
tion of a railway signaling device,

5. A track circult for signaling systems
comprising opposite portions of track-rails,
a source of signaling current connected
therewith, a set of laminations secured to

1 of the track rails and affording a path

© tor the magnetic flux produced by the flow

of signaling current in the said track rails,
and a winding for cach set of luminations
in which a current is induced by the mag-
netic flux flowing in the laminations for

. controlling the operation of a railway sig-

naling device.

6. A track cireuit for signaling systems,
comprising opposite portions of track rails
along which a car travels, a source of alter-

nating signaling current therefor, a set of

lawinations associated with each track rail
and affording a path for magnetic flux pro-
duced by the How of signaling current in
the said portions of the track rails, a wind-
ing for each set of laminations in which an

tinduced current flows, and a signal control-

tlierewitly, sets of laminations secured to the .
opposite track rails at intervals and embrac-

ing the webs and flanges thereof and atford-
ing a path for the magnetic {Inx produced
Ly the signaling current flowing in the track
rails, & winding for each set of faminations
in which a current is induced by the mag-
netic flux flowing in the said laminations
and relay devices encrgized fronu the in-
duced currents in said windings.

1A track cirvenit for signaling systems 0 A o avindi
comprising opposite pertions of track rails, ondary currents 1n said wining.

a bond of low hmpedance connected with the
track rails at each end of the track circuit,
a set of lmminations secured to each of the
opposite track. rails adjacent the bonds and
affording a path for the magnefic flux pro-
duced by the signaling cmrrent (lowing in
{he track rails and bonds, a winding for

ling device included in said winding.
7. A signaling transformer comprising a
track-rail, an iron core adjacent to said rail

of force set up by current flowing in said

pail, aud a winding around said core in a

divection at right angles to ihie laminations.

8. A signaling transforme comprising a
track rail, an iron core adjacent to and par-
tially surrounding said rail and laminated
at right angles to the lepgth of the rail and
a winding around said core in a direction at
right angles to the laminations, whereby the
rail acts as primary conductor when trav-
cr=ed by alternating currents to induce sec-

In testimony whereof I have signed my
name to this specification in the presence of
{wo subseribed witnesses,

PER UTNT.

Witnesses:

T1. A Hasinrox,
M. S. Kirkraxn.
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