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RAILWAY SIGNALING.

Application filed July 25, 1917. Serial No. 1,82,652. ’

To all whom it may concern.:
Be it known that I, Liovp V. Lewis, a
citizen of the United States, residing at

Edgewood Borough, in the county of Alle-

gheny and State of Pennsylvania, have in-
vented certain new and useful Improve-
ments in Railway Signaling, of which the
following is a specification.

My invention relates to railway signaling
and ~ particularly to signaling involving
alternating current track circuits.

T will deseribe one form of signaling sys-
tem embodying. my invention and will then
point out the novel features thereof in
claims. ' :

The accompanying drawing is a view
showing diagrammatically one form of sig-
naling system embodying my invention.

Referring to the drawing the reference

character 2 designates the track rails of a
railway which rails are divided by means
of insulated joints 8 into a plurality of suc-
cessive block sections A—B, B—C, C—D,
etc. Fach-track section is provided with a
track circuit comprising the track rails
themselves, means for supplying alternating

signaling current to the rails, and a relay

having a winding receiving energy from the
rails. For each track section I provide two
sources of alternating current, differing in

frequency, one or the other of'which sources

is connected with the rails of the section
according to traffic conditions in advance of
the section. Iach relay is selectively re-
sponsive to the frequency of the current by

which it is energized ; that is, it responds to,

one frequency by closing one contact or set

of contacts, and to the other frequency by

closing another- contact or set of contacts.
As here shown, these relays are of a cen-
trifugal type, but I do not wish to limit
myself to relays of any particular charac-
ter. ‘

Bach relay H comprises an induction
motor M having a rotor 6 and two stator
windings 4 and 5. The winding 4, which I
will term the track winding, is connected
divectly to the track rails of the sectiom,
while the other winding 5, which I will
term the line winding, is supplied with
alternating current by means which I will
explain hereinafter. The induction motor
operates a centrifuge K which in turn ac-
tuates the contacts of the relay, This cen-

trifuge is of a usual type comprising arms
carrying weights 22 which tend to fly out-
wardly when the centrifuge is rotated. The
upper arms 25 are pivotally connected to a
yoke 26 which is fixed to a shaft 27 con-
nected with the rotor of motor M. The
lower arms 23 are pivotally connected to a
yoke 24 which slides freely on the shaft and
to which is also connected a lever 29 piv-
otally mounted at point 29* and provided
on its opposite end with a weight 29"
When the centrifuge is at rest, lever 29 rests
ivith its weight 29* against the lower arm
of a fixed stop 80 (see relay for section
C—D). When the motor M is supplied
with current of a certain frequency, which
I will herein assumie to be 60 cycles, the force
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exerted on lever 29 by the centrifuge K is

sufficient to raise this lever 29 to an inter-
mediate position wherein it engages with
a stern- 831* mounted for vertical movement
in stop 80 and carrying a weight 31 at its
upper end, but at this speed the action on
lever 29 is mnot sufficient to cause the lever
to raise this weight (see relay for section
B—C). When motor M-is supplied with
current of a higher frequency, which T will
herein assume to be 90 cycles, ‘the force
exerted -on lever 29 by the centrifuge is
sufficient to cause this lever to raise the
weight 31,.s0 that the lever then rises until
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arrested by the upper arm of stop 30 (see

relay for section A—B). Tt will be seen,

therefore, that lever 29 occupies any one of -

three positions, depending on whether the

motor ‘M is deenergized or is energized by

60 or 90 cycle current..

Operatively connected with the lever 29
are -three contact fingers 7, 13 -and 18.
When the lever 29 occupies its lowest posi-
tion, firiger 7 engages with a fixed contact 8;
when the lever occupies its intermiediate po-
sition, this finger ‘engages with a fixed con-
tact 9; and when the lever occupies its high-
est position, finger 7 engages with a fixed
contact 10. The other contact fingers co-

act with ‘their fixed contacts in the same

manner as -finger 7.« -

Twwo sources -of alternating signaling cur--

rent are provided for each track section,
these sources being in ‘the case here shown,
60 cycles and 90 cycles, respectively, cor-
responding. to the two frequencies for which
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the relays are adjusted, Tn order to sim- :
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plify the drawing T have omitted the
sources -of current and the transmission
lines by which these currents are distributed
to the several sections, and have illustrated
only the parts of the circuits which pass
through the apparatus actually shown in
the drawing. The wires which are con-
nected with one terminal of a source of cur-
rent are marked “60~" or “90 ~” designas-
ing the frequency of such source, while the
wires which are conunected with the other
terminal of the source are marked “O”, it
being understood that the latter terminals
of the two sources are connected together.

The relay for each section controls the fre-
quency of the current which is supplied to
the track rails of the section in the rear, and
also to the line winding 5 of the relay for
stch section in the rear. When any relay
H is deenergized, that is, when its centrifuge
is at rest (see relay for section C—D), 60
cycle current is supplied to the track circuit
of the section in the rear, the circuit being
from the 60 cycle source through relay con-
tact 8—7, wire 11, one rail of the section in
the rear, the track winding 4 of the relay
for such section in the rear, the other rail,
and wire 12 to the common return wire. A#
the same time, 60 cycle current is supplied
to the line winding of the relay for the sec-
tion in the rear, the circuit being from the
60.cycle source through relay contact 14—18,
wire 17, relay winding 5 to the common re-

turn wire. The relay for such section in the

rear is then energized by 60 cycle current in
both windings, so that contacts 7—9, 18—15,
and 18—20 are closed (see relay for sec-
tion B—C). »

‘When any relay is energized by 60 cycle
current, it supplies 90 cycle current to the
rails of the section in the rear, and also to
the line winding 5 of the relay for such sec-
tion in the rear. The track circuit for such
section in the rear is then from the 90 cycle
source through relay contact 9—7, thence as
before. - The circuit for the line winding 5 is
from the 90 cycle source through relay con-
tact 15—13, thence as before. ‘

When any relay is energized by 90 cycle
current, it supplies 90 cycle current to the

~ track rails of the section in the rear, and also
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tion” and “proceed.”

to the line winding of the relay for such sec-
tion in the rear, these currents being sup-
plied through relay contacts 10—7, and
16—13. :

For each sectign I provide a signal 8
which is adapted to indicate “stop,” “can-
Bach signal is con-
trolled by the relay ¥ for the same section
in such manner that the signal indicates
“stop” when the relay is de-energized, “cau-
tion” when the relay is energized by 60 cycle
current, and “proceed” when the relay is
energized by 90 cycle current. As here
shown, each signal comprises three electric

1,510,486

lamps R, Y and G, indicating when illumi-
nated “stop,” “caution” and “proceed” re-
spectively, and these lamps are provided
with circuits controlled by contact finger
18 of the corresponding velay. As will be
obvious from the drawing, lamp R is illu-
minated when contact 1819 is closed; that
is, when the relay is de-energized; lamp Y
is illuminated when contact 18—20 is closed,
that is, when the relay is energized by 60
cycle current; and lamp G is 1lluminated
when contact 18—21 is closed, that is, when
the relay is energized by 90 cycle current.
In order to simplify the drawing I have

omitted the source of current for the lamps ©

of signal S and have shown only the por-
tions of the circuits of these lamps which
pass through the apparatus actually illus-
trated. - It is wunderstood that the wire

marked “B” is connected with one terminal ™

of a suitable source of current and that the
wire marked “O” is connected with the
other terminal of the same source. It is
further understood that lamps G, Y and R

of each signal are provided with colored ¢

lenses or colored screens, so that the light
emanating from these lamps are differently
colored; for example, the light from lamp
R may be red, the light from Y may be
yellow, and the light from lamp G may be
green.

As shown in the drawing, section C—D is
occupied by a car or train T, so that relay
H for this section is de-energized and the
signal S for this section indicates “stop.”
By virtue of the positions of contacts 7 and
13 of the relay for section C—D, both wind-
ings of the relay for section B—C are sup-
plied with 60 cycle current, so that the con-
tacts of this latter relay occupy their inter-
mediate positions. Signal S for section
B—C consequently indicates cantion, and
both windings of the relay for section A—B
are supplied with 90 cyele current. The
contacts for this latter relay are therefore in
their upper positions so that signal § for
section A—B indicates proceed. Both wind-
ings of the relay for the section in the rear
of section A—B are, of course, energized
with 90 cycle current, so that the signal
(not shown) for such latter section likewise
indicates proceed. As the train T passes out
of section O~—D into the next section in ad-
vance, relay II for this section will become
energized by 60 cycle current so that signal
S for this section will indicate caution. The
relay for section B—C will then become en-
ergized by 90 cycle current so that the sig-
nal for this latter section will change to pro-
ceed. It is thought that the operation of the
system will be obvious without further ex-
planation.

One important feature of the present in-
vention is that the relay operating mecha-
nism passes consecutively from the “cau-

S

93

100

105

110

115

120

125

130



10

15

20

25

30

40

ot
(V14

60

1,510,486

tion” to the “proceed” position and vice-
versa without passing through the “stop”
position, so that no special means are nec-
essary to prevent momentary closure of the
“stop” contact, and so to prevent blinking
of the stop lamp, during such change.

When the relay is used to control a sema-
phore signal, the contacts may be so adjust-
ed that when the relay is changing from
the “caution” to the “proceed” position, or
vice-versa, contact 20 will not open wuntil
contact 21 has closed, or vice-versa, thus
avoiding momentary opening of the hold-
ing clear circuit and so avoiding the neces-
sity for a slow-acting intermediate relay or
a slow-acting holding magnet in the signal.

Although I have herein shown and de-
seribed only one form of signaling system
embodying my invention, it is understood
that various changes and modifications may
be made therein within the scope of the ap-
pended claims without departing from the
spirit and scope of my invention.

Having thus described my invention, what
I claim 1s: :

1. A railway signaling system comprising
a plurality of track sections, a relay for each
section having a track winding receiving
energy from the rails of the section and a
line winding, each relay responding selec-
tively to alternating currents of two fre-
quencies in its windings, means controlled
by the relay of each section for supplying
current of one of said frequencies or the
other to the.rails of the section in the rear,
means also controlled by the relay of each
section for supplying to the line winding
of the relay for the section in the rear alter-
nating current of the same frequency as is
supplied to the rails of said section in the
rear, and signals controlled by said relays.

2. A railway signaling system comprising
a plurality of track sections, a relay for each
section having a track winding receiving
energy from the rails of the section and a
line winding, each relay responding selec-
tively to alternating currents of two fre-
quencies in its windings, means controlled
by the relay of each section for supplying
surrent of one of said frequencies to the
rails of the section in the rear when the re-
lay i de-energized and for supplying cur-
rent of the other frequency to said rails
when the relay is energized by current of
either of said frequencies, meang also con-
trolled by the relay of each section for sup-
plying to the line winding of the relay for
the section in the rear alternating current
of the same frequency as is supplied to the
rails of said section in the rear, and signals
controlled by said relays.

3. A railway signaling system comprising
a plurality of track sectiomns, a relay for

8

each section comprising a motor having a
track winding receiving energy from the

rails of the section and a line winding, said

motor rotating at different speeds according
as its windings are supplied with alternat-
ing current of one frequency or another,
each relay also comprising a centrifuge op-
erated by said motor and a plurality of con-
tacts closed selectively according as the cen-
trifuge is operated at onespeed or the other,
means controlled by the relay of each sec-
tion for supplying alternating current of
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one of said frequencies or the other to the .

rails of the section in the rear, means also
controlled by the relay of each section for
supplying to the line winding of the relay
for the section in the rear alternating cur-
rent of the same frequency as is supplied
to the rails of said section in the rear, and
signals controlled by said relays. . T

4. A railway signaling system comprising
a plurality of track sections, a relay for each
section having a track winding receiving
energy from the rails of the section and a
line winding, each relay responding selec-
tively to alternating currents of two charac-
teristics in its windings, means -controlled
by the relay of each section for supplying
current of one of said characteristics or the
other to the rails of the section in the rear,
means also controlled by the relay of each
section for supplying to the line winding of
the relay for the section in the rear alternat-
ing current of the same characteristic as is
supplied to the rails of said-section in the
rear, and- signals controlled by said relays.

5. A railway signaling system comprising
a plurality of track sections, a relay for each
section having a track winding receiving
energy from the rails of the section and a
line winding, each relay responding selec-
tively to alternating currents of two charac-
teristics in its windings, means controlled
by the relay of each section for supplying
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current of one of said characteristics to the

rails of the section in the rear when the re-
lay is de-energized and for supplying cur-
rent of the other characteristic to said rails
when the relay is energized by current of

-either of said characteristics, meang also

controlled by the relay of each section for
supplying to the line winding of the relay
for the section in the rear alternating cur-

rent of the same characteristic as is sup--

plied to the rails of said section in the rear,
and signals controlled by said relays.

In testimony whereof I affix my signatire
in presence of two witnesses.

LLOYD V. LEWIS,

Witnesses: .
A. Hermaxn WeeNer,
E. P. Crowm.
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