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To allwhom it may concern:
Be it known that I, Lroyp
citizen- of the United States, residing at

Tdgewood Borough, in the county of Alle-

gheny and State of Pennsylvania, have in-
vented certain new and useful Improve-
ments in Railway-Traflic-Controlling Sys-
tems, of -which the following is a specifica-
tion.

My invention relates to railway traffic con-
trolling systems, and particularly to sys-
tems of the character in which a car or train
is provided with traffic governing means
which operate to retard the car or train or to
otherwise govern the same unless such gov-
erning means is affected either continuously
or periodically by suitable means in the
trackway responsive to traffic conditions in
advance. Such ~control I term “positive”
control, and the territory or portion of
trackway which is provided with means for
thus affecting the train apparatus is here-
inafter termed “positive control territory”.
One condition encountered in connection
with systems of this character is the prob-
ability that a car or train provided with
such governing means must at times travel
over a portion of trackway not equipped for
affecting the train carried means in this
manner. which portion of trackway Is
termed “non-positive control territory”.
One object of my invention is the provision
of means for changing the condition of the

traffic governing meuns so that the car or.

train may proceed through non-positive con-

“trol territory, and for again restoring such

.

40
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governing means’ to its normal condition

“when the car or train again enters positive
_control territory. Another object of my in-

vention is the provision of traffic governing
means of this character which may be uti-
lized in connection with trackway apparatus
in the non-positive control territory to gov-
ern the car or train in accordance with traf-
fic conditions therein, the car or train being
free, however, to proceed throngh this terri-
tory without the co-operation of any track-
way means. .

The present application is a continuation
of my co-pending application filed April 24,
1918, Serial No. 230424, for railway traffic
controlling systems.

T will describe several forms of systems

V. Lewis, a

and apparatus embodying my invention, and
will then point out the novel features there-
of in claims.

In the accompanying drawings, Fig. 1 is
a diagrammatic view showing a stretch of
railway track having applied thereto one
form of trackway apparatus embodying my
invention. Fig. 2 is a view, partly diagram-
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matic, showing one form of vehicle-carried -

apparatus embodying my invention and’

which may be used in conjunction with the
trackway apparatusshownin Fig. 1. Fig. 3
is a view showing a modification of part of
the vehicle-carried apparatus shown in Fig.
2 and also embodying my invention. Fig. ¢
is a diagrammatic view showing a modified
form of trackway apparatus embodying my
invention. Fig. 5 is a view showing a modi-
fied form of vehicle-carried apparatus em-
bodying my invention which may be used in
conjunction with the trackway apparatus
shown in Fig. 4. Fig. 6 is a view showing
another modification of the trackway ap-
paratus shown in Fig. 1 and also embodying
my invention. Fig. 7 is a view, partly dia-

grammatic, showing one form of train-car-’

ried apparatus embodying my invention
which may be used in conjunction with the
trackway apparatus shown in Fig. 6.
Similar reference characters vefer to simi-
lar parts in each of the several views.
Referring first to Fig. 1, the reference
characters 1 and 1* designate the track rails
of a railway over which traffic normally
moves in the direction indicated by the ar-
row, and which rails are divided into block
sections A—DB, B—C. ete, by insulated
joints 2. '
The block sections A—13, B—C and E—F,

are each supplied with, or have impressed -

upon the rails thereof, an alternating sig-
naling current. The part of the railway to
which such signaling current is supplied is
the “positive control territory,” whereas the
sections C—G, G—L and L—E, which are
not supplied with such current. constitute
the “non-positive control territory.” 151 is
a generator of alternating signaling current
having a suitable frequency such as 90 cycles
per second, and the terminals of which ave
connected to transmission mains, 3. This
signaling current is at times supplied to the
rails of each section in the positive control
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territory by.a transformer designated by the

- reference character T withi a letter exponent
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corresponding to the location, the primary

‘of which transformer is connected with the.

transmission mains and the secondary with
the track rails adjacent the exit end of the

-gection. Current thus supplied to the track

I will hereinafter term the “signaling cur-

rent,” and this signaling current.co-operates.

with governing means carried on a car or
train as explained hereinafter. The pri-

‘mary circuit of each transformer ‘T includes

a condenser 4 the pumpose of which is to

‘tune the transformer to resonance at the fre-

quency of the signaling current when a train
is at the other or entrante end of the.sec-
tion.” The supply -of current from each
trangformer T to the corresponding block
section 1s controlled by 'means of a relay
connected across the rails of the section In
advance and at the entrance end thereof,
each relay being ‘designated by the reference
character R with an exponent corresponding
to the location. -The-velay-R for each sec-
tion is energized by means of a battery 5
connected across the track -rails at the exit
end of the same section. Included in series
with the battery 5 is an impedance coil 6
which limits the flow of the signaling cnr-
rent from the adjacent transfermer T
through the battery 5 to a negligible valte.
A resistance 6* is included in the secondary

‘cireuit of each transformer T to prevent

such secondary from acting as a short eir-
cuit for the adjacent battery 5. ‘
“In so far as positive comntrol territory is
concerned, it will be evident that when a
section is unoecupied and the rails thereof
are intact, the relay R for such section will
be energized so that. signaling current will
be supplied to the rails of the section next
in the rear. When, however, a section is
occupied, current from battery 5 will be
shunted and the corresponding relay R de-
energized, so that the contact of such relay

- will-be -epened--to-break the circuit of ad:
. jacent transfermer T and thus to. prevent

50
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the supply of sigmaling current to the pre-

ceding sectiomn. .

In order to: render the governing means
upon the railway car or train ineffective to
retard the same. in the absence of signaling
current while the car or train is passing

-through the non-positive control territory, I

provide means for supplying a “cut-out, e¢wr-
rent” to the trackway at the entrance te the
non-positive control territery. - In this in-
stance, L supply the “cut-out current” by
means of a transformer 150, the primary of
which is connected across the transmission
mains 3 through a condenser 4, while the

~secondary is connected to rail 1 at points X

and Y, respectively, at the exitend of section
B—C. The condenser in the primary circuit
tunes the transformer toresonance at the sig-

1,423,862

naling frequency. At the point E, that is, at
the exit end of the non-pdsitive contiol terri-
tory, I have provided a ramp rail Z, which
is designed to restore the governing means

.of the car or train to such condition that it
*i§ under the control of the signaling current,
‘as wil]l be hereinafter described.

The non-positive control territory . C—E
is provided  with signals, and also with
ramps for intermittent control of a car or
train passing through thisterritory as here-
inafter-éxplained. I will hereinafter refer
to the car or train as a “train,” it being
understood that this term includes a single
car or a plurality of cars coupled to move as

"a unit.

70
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. Referring now to Fig. 2, I have here -
shown diagrammatically a train V, which is -

equipped with apparatus adapted to be con-
trolled by the currents supplied to the track
rails in Fig. 1, a portion of the train carried
apparatus being controlled by the “signal-

ing current” for governing the speed and:
progress of the train through the positive.

control territory, while another portion .of
this apparatus 1s controlled by the “ cut-out
current ” to render the governing means in-
effective while the train is traversing the
non-positife - control * territory. As here
shown, the control of the governing means
1s effected by a cireuit ¢ which includes two
coils 4, 7 wound on two soft iron cores A, A
respectively.  These cores are mounted on
the train in advance of the forward axle and
above the two track rails H and H’ respee-
tively, and are disposed transversely with

respect to the rails. Each eore is preferably .

U-shaped as shown, and is mounted with its
legs pointing downwardly. When these
cores are over ruils which are carrying al-
ternating current, part of the magnetic lines
of foree which strround each rail will pass

“through the corresponding eore and so will-

induce in the coil 6n such core an alternat-
ing current of the same frequency as that in
the rail. The two coils j are se connected in
eircuit « that the curtents ecreated in this
eircuit by currents flowing in opposite. di-
rections 1 the two rails at-a given instant
are additive, so that current in the rails from
transformer T, that is, the signaling current,
creates an alternating current of the same
frequency in.cireuit . This current in cir-
euit ¢ is employed to control a. relay P, but.
inasmuch as the current in cireuit @ is too
feeble to actuate a relay of rugged constiue-
tion, I interpese between: the civeuit and the

relay suitable amplifying means, which, as

here shown, is in the form of an electron re-
lay K. This relay comprises # vacuum bulb
enclosing & filament 7, a plate p, and a grid
g interposed: between the filament and the
plate. Circuit ¢ includes a condénser 7, the
circuit being tuned to resonance at current
of the frequency supplied by the transform-
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ers T. The terminals of condenser 7 are
connected with filament f and’ grid g by
wives 8 and 9 respectively, so that alternat-
ing current in circuit a creates an alternat-
ing difference of potential between the arid
and the filament. A blocking condenser 9
is preferably interposed between -condenser
7-and grid ¢ as shown. The filament f is
constantly heated by a battery 10. .The plate
cireuit of relay K includes a battery 11 and
the primary of a transformer T2, the pri-
mary circult being. tuned to resonance at
current of the signaling frequency by a con-
denser 12. Owing to
liberation of electrons from the heated fila-
ment and the grid, the current from battery
11 is correspondingly varied, which latter
variation represents a much greater energy
value than the current in the circuit .

Relay P is preferably of a direct current
type, hence rectifying means are interposed
between transformer T? and this relay, com-
prising two rectifier bulbs 149 and 149*. The
terminals of the secondary of transformer
2 are connected respectively to the plates p’
of these bulbs, while the filaments f are con-
nected together and are energized by a bat-
tery 13." Relay P is connected between the
mitldle point of the secondary of trans-
former T2 and the circuit of the filament il
a condenser 14 being connected across the
terminals of the relay to steady the flow ot
rectified current. It will be apparent from
this construction that the rectifiers 149, 149
permit unidirectional flow of current only
from the transformer T2, thus providing
direct current for the energization of the
relay P. :

Relay P controls the supply of current to
a magnet Q, which in turn controls a brake
application valve 16. The circuit for this
magnet Q is from battery 15 through wires
80°, 80, and 81, magnet Q. wire 82, lower
point of contact :
contact 40 of relay P, wires 84, 89 and 85
to battery 15.
it holds valve 16 in the closed position, there-
hy preventing the exhaust of fluid pressure
from a brake control pipe 17 and so prevent-
ing an automatic application of the brakes.
When, however, magnet Q is de-energized, it
allows valve 16 to open, whereupon the fluid
pressure in pipe 17 flows out to atmosphere
through a port 18, thus causing an applica-
tion of the brakes. o

In order to remove the brake magnet Q
from control by relay P while the train .is

passing through non-positive control terri-

“tory, I provide suitable apparatus on the

train which is controlled by the cut-out cur-
rent supplied to rail 1 by transformer 150.
This, apparatus comprises 2, circuit ¢’ car-
ried on the train and including two coils
#, i’ wound on ¢ores &', A’ respectively.
These cores and coils are similar to cores h

the variation in the’

vice K’ and rectifving devices 1490,

31 of a relay P2, wire 83:

When magnet Q 1s energized

3

and coils ., but are preferably mounted 1n
the rear of the foremost axle of the train.
The windings j* ave so connected in circuit

& that the currents induced in these wind-
ings by currents flowing in the same direc-
tion in the two track rails at a given Instant
are additive. When, then, the train occupies
sach - position that cores A’ are between
points X and Y, current will be induced in
cireuit « due to the cut-out current applied
to rail 1 by transtormer 150.
why coil §* over rail 1 will receive such cur-
rent is apparent from the drawing, and it
will also be apparent why the other coil §*
receives such current when it is “considered
that part of the current from transformer
150 will flow from rail 1 to rail i* through
the forward axle or axles, thence-along rail
1 to the rear axle or axles and back to rail 1.

The cut-out current thus induced in eir-
cuit « controls a dirvect current relay P’
through the medium of an amplifying de-

i 149°,
which are similar to the corresponding de-
vices hetween cireuit « and relay .

The signaling current flowing from trans-
formers T cannot create current in cireult
@', because most of thig current is shunted
by the forward wheels and axles of the train
and so does not reach cores A’ and the small
proportion which does pass through the
rails under these cores induces currents in
coils 7 which oppose each other and so are
neutralized.

Relay P, when energized. causes energi-
zation of a magnet Q" and also of relay P2
The circuit for magnet Q” is from battery 15
through wires 80* and 80, magnet Q’. wire
887, contact 41 of relay P’. and wires 89 and
85 to battery 15. Relay P* is a stick relay,
the pick-up circuit of which is from battery
15 through wires 80* and 86. relay P2, wires
87 and 88, contact 41 of relay P’ and wires
89 and 85 to battery 15. The holding cireuit
will be traced later.

Magnet Q controls a mechanical device
comprising a cyvlinder 19 in which moves a
piston 20. - Attached to the piston is a rod
90" whose lower end projects heyvond evlinder
19 and is provided with a contact. shoe 22.
Rod 20" is encircled by a helical spring 21
which tends to retract the rod 20* and a con-
tact shoe 22.to the position shown in full
lines in the drawing. The rod may. how-

“ever. be moved to a projected position to

lower the shoe 22 to the position indicated
by dash lines, by means of air pressure,
which is conveved to the cylinder 19 from
a supply reservoir (not ghown) through a
supply pipe 23. The supply of air to cylin-
der 19 is controlled by a valve 25 which in
turn is governed by the armature 24 of mag-
net Q. When this magnet is de-energized,
valve 25 is held in the position shown by a

‘spring 26, and cylinder 19 is then open to
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étniosphere through an exhaust port 27, so

that the shoe 22 occupies its upper or re-
tracted position. When magnet Q’ is ener-
gized, however, valve 25 is reversed so that
alr pressure from the supply pipe 23 is then

admitted to the cylinder 19 to project the-.

piston 20 and shoe 22 downwardly against
the action of the coil spring 21. The piston
rod 20 carries an arm 20° to which one end
of a link 20° is pivotally connected. The
other end of this link is pivotally connected
to a crank 20¢ which is attached to a rotary
switch member 28. This member is pro-

vided  with diametrically opposite “contact :

segments 28> which are electrically connedt-
ed as shown. Bearing on the periphery of
the switch member 28, at diametrically oppo-
“site points, are contact brushes 29, 292 which
-are_electrically connected by means of the
segments 28* when the rod 20¢ is in its pro-
jected position but not when.in retracted po-
sition. - ~ .

As stated hereinbefore, when relay P’ is
energized it causes energization of magnet
Q' and relay P> Magnet Q’ then reverses
valve 124 to admit fluid pressure to cylin-
der 19 to' move contact shoe 92 to its pro-

“jected position, which movement causes the

bridging of contacts 29, 29 thereby closing
the holding circuit for relay P2 which cir-
cuit is from battery .15, through wires 80
and 86, relay P2, wires 87 and 32, contact
30, wire 39, contacts 29-—28°—929+ and wires
907, 90 and 85 to battery 15. When relay
P2 is energized, magnet Q is energized in-

dependently of relay P, the circuit for mag-

net Q' then being from battery 15 through
wires 80* and 80, magnet Q’, wires 88%,
88 and 32, contact 80 of relay P2, wire 39,
contact 29—28°—292 wires 902, 90 and 85
to battery 15. It will be seen, therefore,

that when relay P’ has once been energized,.

relay P2 remains energized and contact shoe

22 remainsin its projected position even after’
‘relay P” becores de-energized, that is, after.
the train passes beyond the portion of track’

to which the cut-out current is supplied.
When contact shoe 22 is in its projected

’ _position, brake application mag]ge;t Q is ener-
3

gized independently of relay P, the circuit

-for magnet Q then being from battery 15,

through wires 802, 80 and 81, magnet Q,

wire 82, upper point of contact 31 of relay

P2.and wires 38, 90 -and 85 to battery 15.
The operation of the apparatus shown in

- Figs. 1 and 2 and thus far described, is as

60
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follows: ‘
- When section B—C is unoccupied, a train
equipped with the apparatus shown in Fig.
2 may proceed through section A—B with-
out retardation, because the rails of the
latter section are supplied with signaling
current .so that relay P is energized and
magnet () is consequently held energized to
keep brake valve 16 closed. If, however,

1,423,862

section B—C is occupied, the rails of sec-
tion A—B will not be supplied with current
from generator 151 owing to the de-ener-

gization of relay R® for section B—C, hence

relay P will be de-energized when the train
enters section A—B and this will effect a
de-energization.of brake magnet Q to caiise
an application. 6f the brakes and. consequent

70

retardation of the train,. Similarly, the train .

may pass through section B—C without re-
tardation if section C—D is unoccupied, but

75

not if the latter.section is occupied. When -

the train reaches point X in section' B—C,
cut-out current will be induced in circuit o’
so that relay P’ will become energized. Re-
lay P? and magnet -Q’ then become ener-

gized, so that shoe 22 is moved to the pro-

Jected position and remains there. Thus the
train may proceed through section C—G at
anrestricted speed, even through the rails of
such section are not supplied with signaling
current, and may continue through non-posi-
tive control territory of any desired length,
although in this instance such territory com-
prises only the stretch of track C.—I,

As' the train. passes point E in IFig. 1,

the contact shoe 22 will be partially raised

by ramp rail Z, and this movement of the
shoe 22 and of rod 20* will cause switch
member 28 to be turned to such position
as to break the electrical connection between
brushes 29, 29=,
cuit for relay P2 and the consequent open-
ing of relay P? opens the auxihary circuit
for magnet Q, so that this magnet is now
controlled only by relay P. Track section
E—F, is, however, supplied with signaling
current provided that the section next in
advance is unoccupied, so that relay P be-
comes energized before relay P? becomes de-

energized. Thus the train is again placed

under the control of the signaling current

supplied by transformers T, and may. pro-

This opens the holding cir- .
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ceed 'in accordance with traffic ‘conditions '

“through positive control territory.

Referring again to Fig. 1, as stated here-

110

inbefore, ‘the non-positive control territory -

C—E is provided with means for the in-
termittent control of trains in accordance
with - traffic conditions therein. As here
shown; this is accomplished hy signals and
ramps. Each section of this teryitory, and
section E—T, is provided with a home signal
located at the entrance end of the section and
designated by the reference character H with
an exponent corresponding to the location,

115

120

each of which signals is controlled by the -

track relay at the same location. The . cir-
cuit for home signal H—G, for example, is

from a battery 42, through wire 43, oper-

ating mechanism of signal H¢, wires 44 and
45, contact 49 of track relay R®, and wire
141 to battery 42. Signal H® indicates pro-
ceed or stop, therefore, according as section
G—L is unoccupied or occupied. :

125
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_Each section of non-positive control ter-
ritory is also provided with a distant signal

which is designated by the reference charac-

© 10

15

20

25

ter D with the same exponent as that of
the corresponding .- home signial, each of
which distant signals is located at least at

maximum braking distance in the rear of

the -entrance end of the section.. Each dis-
tant signal is controlled by the track relay
for the section whose condition the signal
indicates. The circuit for distant signal DS,
for example, is from battery 42, through
wires 143 and 142, operating mechanism of
signal D% wires 51, 57 and 45, contact 49
of track relay RP, and wire 141 to battery
49: Each distant signal, therefore, indi-
cates proceed or caution according as the cor-
responding section is unoccupied or oc-
cupied. S S

Each section of the non-positive control
territory, as well -as section, E—F of the
positive control territory, is.provided with
a ramp which is located adjacent the- cor-
responding distant signal, each of which
ramps is designated by the reference char-

‘acter Z. with a suitable exponent. Each of’

" these ramps-co-operates with the train:car-

30

=13

40

45

ried contact shoe 22 shown in Fig. 2, and
the supply of current to each ramp is con-
trolled by the track relay for the correspond-
ing section. For example, when a shoe 22 is
on ramp Z¢ and relay RS is closed, and
auxiliary circuit for relay P? is closed, which

circuit is-as follows: from trackway battery

49, through wires 143 and 145, rail 1, wheel
146, axle 147, contact 148, wires 37, 81, 80,
80 and 86, winding of relay P2, wire 33,shoe

99, ramp’ Z¢, wires 144, 57 and 45, track

relay contact 49, and wire 141 to battery 42.
A corresponding cireuit is closed as the train
passes over each of the other ramps, pro-
vided that such ramp is energized due to the
track relay for the corresponding section
being closed. " ‘

The operation of the intermittent control
apparatus shown in Figs. 1 and 2, 1s as

follows::

50

As the train: passes location C, the train-
carried relay P? becomes closed, thereby re-
moving the brake application magnet Q from
control by relay P. Asthe train passes ramp
7¢, relay P? remains closed if this ramp is
energized, even though the train-carried

~holding circuit for this relay is momentarily

86
60

65

opened due to the -elevation of contact shoe
99, which, in turn; opens the bridge between
fingers 29 and 29%.. Under this condition 1t
follows that the train can proceed into sec-
tion G—L without retardation.” If, however,
track relay RE is open when the train reaches

ramp Z¢, so that this ramp is de-energized,

then the auxiliary circuit including track-
way battery 42 will be open, so that the
elevation of contact shoe 22 will cause the
train-carried relay P? to become de-

S

energized. The opening of relay P* will
open the circuit for brake application mag-
net Q, so that the train will be brought to
a stop. The operation of-the intermittent
control apparatus as the train passes through
section G—L, and L—E will be understood
from the foregoing without further explana-
tion. : p _ :
Fig. 3 shows a modified form of part of
the train-carried apparatus shown In Fig.
2, using but a single amplifier K and but a
single set of rectifying apparatus for ener-
gizing both of the relays P and P’. The two
circuits @ and @ are provided, as in Fig. 2,
these circuits including condensers 7 and 7’
respectively, One terminal of each of these
condensers is connected with filament f of
the electron relay K, but the grid ¢ is con-

70
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nected with the remaining terminal of con-

denser 7 or 7’ according as a switch W is in
one position or the other, and this switch
also connects*relay P or relay P’ with the
rectifying bulbs, 149, 1492, Switch W com-
prises an operating rod 46 which controls a
pair of spaced contacts 47 and 48, contact 47
being adapted to connect circuit @ or «” to
the grid of amplifier' K, while contact 48
connects either relay P or P’ to rectifier
bulbs 149, 149* according to the position of
the switch W. When switch W is in normal
position, as shown, circuit @ is connected to
amplifier K and relay P is connected to the
rectifying bulbs. When the train is passing
over that portion of the rail 1 to which the
cut-out eurrent is applied, it is necessary
that the driver of the train raise switch W
to the reverse position, thereby connecting
circuit ¢ to amplifier X and relay P’ to
the rectifying bulbs, thus permitting ener-
gization of relay P’ to render the cut-out
means effective. The important feature of
the apparatus shown in Ifig. 3 is that it
requires manual co-operation to energize the
cut-out relay P2, and hence it insures that
the driver of the train will be aware that
he is leaving positive control territory.

" In Figs. 4 and 5 I have shown another
form of train control apparatus, together

with a modification of the means for render-.

ing the positive' control or governing -ap-
paratus ineffective throngh non-positive
control territory.
trackway apparatus here shown is identical
to that shown in Fig. 1 in so far as con-
cetns the supply of alternating signaling
current to the track rails.  In this embodi-
ment of my invention, hawever, I employ
an energized ramp rail Z* located at or near
the entrance end of section C—G to render
the positive control means on the train in-
effective, instead of the transformer 150
which is provided for that purpose in Fig.
1. This ramp forms one terminal of a
partial circuit including a battery 112, and
the rail 1 of section C—G constitutes the

. Referring to Fig. 4 the
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remaining terminal of the circuit. A de-
energized ramp Z is located at the entrance
end of section E—F for restoring the posi-

. tive control means to its effective condition

as in Figs. 1 and 2.

Referring to Fig. 5, the vehicle-carried
apparatus comprises a circuit ¢ arranged to
collect energy due to the signaling curvent in
the track rails as in Fig. 2 and the current

induced in this cireuit is utilized to energize-

- an alternating current relay P through the

16

20

25

medium of an amplifier K and a transformer
T2 In this instance, the relay P being of

the alternating current type, the means’

shown in Fig. 2 for rectifying the current is
not employed, the relay being connected di-
rectly to the secondary of the transformer
T2 The secondary circuit of this trans-
former is tuned to resonance at signaling
current frequency by means of a condenser
115. When relay P is energized, ifs contact
116 engages contact point 117, whereby cur-
rent from a battery 119 will energize brake
magnet Q through the following circuit:
from battery 119, through wires 120 and 121,

~magnet Q, wires 122 and 123, contact point
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117, relay contact 116, and wire 124 to bat-
tery 119. However, when relay I is de-ener-

gized, contact 116 is dropped to de-energize

magnet Q, the contact then engaging contact
point 118 to energize the cut-out magnet Q.
The circuit for magnet Q' is from battery
119, through wires 120 and 120, magnet Q’,
wires 125 and 126, contact point 118, contact
116, and wire 124 to battery 119. In this
embodiment of my invention I have pro-
vided means similar to that shown in Fig. 2
for permitting the train to pass through
non-positive control territory without re-
tardation due to the absence of signaling
current. That is, I have provided fluid
pressure actuated means for projecting the
shoe 22, said means being controlled by
magnet Q. .
It will be manifest from the foregoin

description that in. operation_the train is
continuously controlled, when in the positive
control territory, by the presence or absence
of the signaling current in the track rails.
When, however, the train enters section

C—@G, relay P will be de-energized and will .

drop its contact 116 to energize cut-out mag-
net Q’. Shoe 22 will then be moved to its
projected position in the- path of the ramp
rail Z2 and the switch member 28 will close.

"+ The circuit for brake magnet Q is. now

60
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opened at contact 117, but a brake applica-
tion does not occur, because the shoe 22 im;
mediately engages the energized ramp rail
Z* to complete an energizing circuit from the
trackway battery 112 to the stick relay- P2,

this circuit being as follows: from battery.

112, through ramp rail Z3, shoe 22, wire 36,
relay P2, wires 127 and, 37, contact 148, axle
147, wheel 38, 1ail 1, and wire 129, to battery

112. When relay P? js thﬁs‘enérgized,‘mag—
riet ( becomes energized to prevent the ap-
plication of the brakes through the follow-

g circuit: from battery 119, through wires:

120 and 121, magnet Q, wires 122 and 130,

relay contact 131, wire 126, contact point

118, contact 116, and wire 124 to battery 119.
Thus magnet Q is maintained energized
after leaving the positive control territory,
and contact shoe 22 will be held in its pro-
jected position.
ceed at unrestricted speed through the non-

~positive control tervitory, except for the in-
fluence of the intermittent control ramps as

hereinafter explained. When thetrainagain
enters the positive control territory at loca-
tion E, the shoe 22 will engage the dead
ramp rail Z by which it will be partially
retracted to open the switch member 28 and
so to de-energize relay P2 ~Cut-out magtiet
Q’ will then be de-energized to permit the

complete retraction of the shoe, because con-
tact 116—118 of relay P is now open. The
“de-energization of relay P? again places

magnet: Q under the control of relay I, and
thus again places the train under the control
of the signaling-current in the track rails,
The non-positive control territory in Fig.
4 is provided with signals, and also with in-
termittent control ramps which .co-operate
with the train carried apparatus of Fig. 5
in substantially the same manner as the
ramps of Fig.'1 co-operate with the train
earried apparatus of Fig. 2.. That is, when
the train passes over:one of these ramps, re-
lay P? will be kept energized if the ramp is
energized, and. the train may proceed with-
out retardation ; if the ramp 1s not energized,
however, the opéning of contact 29—28—29°
due to the elevation of shoe 22 will permit
relay P2 to become de-energized, so that
valve 16 will open and will catse a brake

application. The train will then be brought-

to a stop before entering the occupied sec-

,-tlom. i :

In Figs. 6 and 7-1 have shown another sys-
tem in which different means are employed
for accomplishing the positive control of
trains. In Fig. 6, as in Fig. 1, sections
A—B, B—C. and E—F-constitute positive
control territory,- while: sections C—IL+ and
L—E constitute non-positive control terri-
tory. Each of the sections in the positive
control territory is provided with two track-
way magnets M, M arranged in longitudinal

The train may then pro-
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alignment and preferably located between .

the track-rails 1 and 1*. The magnets M

.of each section are connected in .multiple

and are energized by a battery 50, the cir-
cuit being controlled by a back contact 53
of the track relay R for the same section and
by a front contact 52 of the track relay for
the section nextfin advance. . The magnets
M in any one section are, therefore, ener-

125

gized only when a train occupies the section 130
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and the next section in advance is unoccu-

- pied.

“To actuate that porfion of the train-car-
ried apparatus which renders the positive
control means -ineffective through the non-

- positive control territory, I provide at loca-

tion C a track magnet M’ ‘similar in con-

~ struction to the magnets M but preferably

10

located upon the outer side of one of the
track rails so as to be out of alignment with
the magnets M. This magnet M’ is ener-
gized by the adjacent battery 50 through a

" back contact 33 of relay R for section C—L.
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To again render the positive control means
on the train effective when the train enters
positive control territory, séction E—F is
provided with a ramp rail Z arranged at one

side of the track rails and in advance ot the
first magnet M of that section. '

In Fig. 7 is shown one form of train-car-

_ried apparatus which may be used in.con-

junction with the trackway apparatusshown
in Fig. 6. This apparatus comprises a clear-
ing magnet N and a cut-out: magnet N’,
which are so mounted on the train as to have
their poles disposed in confronting relation
to the poles of the track magnets. M and M’
respectively. Hence, ‘as a train - magnet
passes over an energized track magnet, a
current impulse is induced in a circuit in-
cluding a coil 84 or 34* surrounding the ve-
hicle ‘magnet, as will be understood. Such
an-impulse in the clearing magnet N ener-
gizes a relay P which in turn closes its.con-
tact 35 to complete a pick-up circuit for a
stick relay P2, this. pick-up circuit being
from battery 60, through wire 100 and 101,
contact 85, wire 102, relay P3, wire 103, cir-
cuit controller U3, wire 104, to battery 60.
The holding circuit for relay P? is from
battery 60 through wires 100 and 105, con-

~tact 55 of relay P¢, wires 54 and 102, relay

45

60.

65

60

P2, wire 103, cirenit controller U? and wire
104 to battery 60. A contact 56 of relay P*
controls the supply of current from battery
60 to a magnet Q?, through the following
circuit: from battery 60, wires 100 and 105,
contact 56, wire 106, magnet Q?, wires 107

“and 108, to battery 60. Maghet Q2 controls

the supply of fluid pressure to a cylinder 61

so that this cylinder is connected with a-

source of fluid pressure or with atmosphere
according as magnet Q? is energized or de-

energized. A ‘brake magnet Q. similar to-

that shown in Fig. 2-is.connected to battery
60 through circuit controllers U’ and U®
and is normally energized to prevent appli-
cation of the brakes. The circuit for magnet
Q is as follows: from battery 60, through

wires 108, and 109, magnet Q, wire 110, cir-
cuit controllers U” and U? in multiple, wire -

111 to battery 60. Circuit controllers U’
and U are operated by a run-down device
J which is geared to an axle of the train,
while circuit controller U? is operated by

7

a centrifugal device J’. The run-down de-
“vice J includes cylinder 61 in which is
-mounted a piston 62 having a piston rod 62
extending into a casing 63. Slidably mount-
ed in the casing 63 is a rack bar 64 which
is connected to the piston rod 62¢. The rack
‘bar 64 is operatively connected to a shaft
65 by means of a pinion 66 keyed to the

shaff and meshing with the toothed sur-

face of the rack bar. The shaft 65 extends
through a slot 68 in the rack bar 64 and
is keyed to a gear 69 which meshes with a
pinion 70 keyed to a shaft 71. On shaft 71
is also mounted a ratchet clutch 73, com-
prising a spider 67 fastened to shaft 71 and
a ring gear 72 which is free to turn on shaft
71 except that its motion in one direction

70 °
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80

is prevented by the wedging dction of rollers .

79 located between spider 67 and the inner
face of gear 72. The gear 72 meshes with a
worm 74 secured to a shaft 75, and this shaft
carried a gear 76 which is connected to an
axle of the train. It will be seen from this
‘constritction that upward movement of the
rack bar is unimpeded, while downward
movement thereof is permitted only in ac-
cordance with the progress of the train along
the track. o : .
Secured to the upper end of the rack bar
64 is an insulated arm 78 which is engage

90 .

95

able with the controllers U’ and U? when the -

bar is in its highest and lowest positions ré-
spectively. : '

The centrifugal device J’ is arranged
upon one end of the shaft 75, and actuates
a rod 77 which opens the circuit controller
Uz against the action of a spring 79 when
the speed of the train exceeds a certain
value. o

When the train approaches a track mag-
net, M, the run-down device .J is at or near

100

105

-its lowest position. so that circuit controller

7% is closed. Then as magnet N passes over
magnet M, if the latter is energized a
momentary currvent will: be induced.in the
circuit of relay. P, which will cause momen-
tary energization of this relay. The con-
sequent closure. of contact 35 will close the
pick-up circuit for relay P?, and the latter
relay -will then remain closed, due to its
holding circuit, as long as circuit controller
U? remains closed. Relay P?. by the closing
of contact 56, will energize clearing magnet
Q2. whereby fluid pressure is-admitted to
cylinder 61 to move the rack bar 64 to its
uppermost position. When rack bar reaches
this position, arm 78 will open circuit con-
troller U which opens the holding circuit
of relay P2 Relay P® then opens. and so
.de-energizes magnet Q?, which permits the
fluid presstre in cylinder 61 to exhaust to
atmosphere, thus allowing rack bar 64 to
descend under the infinence of gravity. The
downward movement, however, is limited by
the rotation: of the train axle, hence the
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train may proceed at unretarded speed for a
predetermined ‘distance, that is, for the dis-

- tance required for arm 78 to reach contact

U’. " This distance is somewhat greater than
the distance from one magnet M to the next
magnet- M in advance.  If, therefore, the

" train should proceed at-high speed and

10

should fail to receive an impulse from a
track magnet before the rack bar 64 reaches
its lower position, circuit controller U* will
be opened to de-energize magnet Q and so
to apply the brakes. It will be apparent,
therefore, that to permit the train to pro-

- ¢eed at unretarded speed and to prevent

15

the application of the brakes by the descent
of rack bar 64, it is necessary that magnet

" M. should receive impulses at predetermined
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intervals somewhat less than the interval
required for the rack bar to run down. How-

ever, assuming that a magnet M is de-en:’

ergized, and that rack bar 64 is permitted to
move to its lower position wherein. the arm
78 opens the' circuit controller ~U’, the
train may still proceed at a low speed with-
out an application of the brakes because of
circuit controller U2 This controller is in
multiple with gcontroller U”, hence brake
magnet Q will de-energized only when both
of the circuit controllers are open. .
cuit controller U? is opened only when the
speed of the train“exceeds a safe.low speed
determined by. the resisting action of the
spring 79 upon the centrifugal device. The
train may, of course, resume normal speed
upon reaching the next energized track mag-
net M., . - . ' -

The cut-out magnet N’ controls cut-out
apparatus which is similar to that shown in
Fig. 2. This apparatus comprises a shoe 22

.which is adapted to be projected by means
of fluid pressure in the cylinder 19, con-’

trolled by a magnet Q’, and a switch member

-28 operated by the rod 20* for controlling a

circuit through the contact of a stick relay
P2 Relay P? is controlléd by a stick relay
P+ which is in turn controlled by relay P’

When relay P’ is momentary -energized,

- due to the train passing over the trackway
magnet M’, it energizes relay P+ through

the following circuit: from battery - 60
through wires 100 and 59, contagt 41 of

. relay P’, wire 94, relay P4 wire 96, back

55
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contact 93 of relay P2, wires 97, 98 and 108
to battery 60. Relay P¢ remains energized

‘due to its holding circuit, which is from

battery 60 through wires 100 and 135, con-

tact 57, wires 95 and 94, relay P+ wire 96,
-back contact 93, wires 97, 98 and 108, to bat-

tery 60. Magnet Q’ then becomes energized

'through the following circuit: from battery

60 through- wires 100 and 135, contact 58,

" wires 136 and 1372, magnet Q/, wires 99°
. 98 and 108, to battery 60.

L 60. When contact
shoe 22 is moved to its projected position
due fo the energization of magriet Q’, a

Cir,— A

Jbranch circuit is closed in multiple with

magnet Q through wires 137 and 139, con-

tact 29°—28—29, wire 138, relay P2, wire 99 -

to wire 98, thus energizing relay P2 When
relay P? picks up, it remains energized by
virtue of a circuit from battery 60 through
wire 100, contact 91, wire 189, contact 29°—
28—29, wire 138, relay P2, wires 99, 98 and
108, to battery 60. The closing of relay P
opens the circnit of relay P* at contact 93.
Magnet Q' remains energized, however, be-

cause of a branch circuit from wire 100"

through contact 91, wires 137 and 1372, mag-
net Q’, and wire ,99* to wire 98. Brake
magnet Q then remains energized irrespec-
tive of the position of circuit controllers
U’ and U? by virtue of a circuit from

battery 60 through wire 100, contact 92, wire'

140, magnet Q, wires 109 and 108, to bat-
tery 60. . "

The operation of the apparatus thus far
referred to in Eigs. 6 and 7 is as follows:

Assuming that section B—C of Fig. 6 is.

occupied, the relay R for that section will
be de-energized and so will-open the circuit

_of the track magnets M in section A—D.

I will now assume that a train equipped
with the apparatus of Fig. 7 enters section
A—DB at high speed. Since the first track
magnet M of this section is de-energized,
magnet N will not receive an impulse there-
from, hence the run-down device J will open
contact U” and se will de-energize the brake
magnet (), thus causing an-application of
the brakes which will reduce the speed of
the train to a Iow value. If, then, the train
in section B—C. passes out. of that section;
the track magnets M of section A—B will
become energized, so that as the train passes
the second magnet M of that section, relay
P will be momentarily energized, thereby

.causing the run down device J to be restored

to 1ts'nitial position, and so permitting the
train to resume full speed. The operation
of the apparatus during the passage of the
train through section B—C. is the same as
during its passage through section A—B.
As the -train enters section C—I and the
magnet N’ passes over the track magnet M,
relay P* will be' momentarily energized fo
cause energization of relay P* and magnet
Q’, whereby the shoe-22 will be projected
and relay P? will be energized, thus render-

de-energization of the brake magnet Q. - As
the positive control means is now ineffective
to retard the train, the train may proceed
through the non-positive control territory
at unrestricted speed, except for the influ-
ence. of ‘the intermittent control ramps as
hereinafter explained. When, however, the
train enters section E—F, which is in the
first section of another positive control ter-
ritory, the shoe 22 will engage the ramp rail
Z whereby the run down device J will be
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_restored to its control of the brake magnet

10

15

Q by the de-energization of relay P2 it
will be noted, however, that a track magnet
M is interposed between the entrance end of
the section E—F and the ramp Z so that if
the section to the right of E—F is unoccu-
pied the train may proceed at full speed
after passing the ramp. '

The non-positive control territory in Fig. .
6 is provided with signals, and also with an”

intermittent control ramp Z* which co-oper-
ates with the train-carried apparatus of Fig.
7 in substantially the same way that the
corresponding ramp of Fig. 1 co-operates
with the train-carried apparatus of Fig. 2.
The auxiliary circuit for relay P* in Fig. 7
is not completed in the drawing for the

reason that the wheels and axle of the train-

" are not illustrated, but it is understood that

20

the wire 37 of this view is connected with a
contact corresponding to contact 148 of Fig.
9 and engaging an' axle of the vehicle.

When the train passes over the intermittent.

control ramp ZY, relay P? will be kept ener-
gized if the ramp is energized, so that the
train may proceed at full speed without re-
tardation ; if the ramp is not energized, how-

. ever, the opening of contact 929—98--29%, due
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"and modifications may be made therein:
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to the elevation of shoe 22 will permit relay .

P2 to become de-energized, in which event
the train will be brought to a stop or to the
predetermined low speed before entering
section L—E. . oo

Although L have herein shown and de-
scribed only a few.forms of railway traffic
controlling~ systems- embodying my inven-
tion, it is understood that various changes

within - the scope of the appended claims
without departing from the spirit and scope
of my invention. '

Having thus described my invention, what
I claim is: '

1. Railway traflic controlling apparatus
comprising governing means on a train ar-
ranged normally to retard the train except
when affected by energy received from the
trackway, a portion of track equipped with
means for supplying energy to the train and
a portion of track not so equipped, electrical
means adjacent the entrance end of the un-
equipped portion of the track for rendering
said governing means ineffective to retard
the train while the latter is passing through
the unequipped portion of track, and me-
chanical means adjacent the exit end of said
unequipped portion of track for restoring
said governing means to its control of the
train. : , ' .

2. Railway traffic controlling apparatus
comprising territory -equipped with trafiic
controlling means and territory ot
equipped with such means, governing means
on a train arranged normally to retard the
train except when daffected by said trackway

means, mechanical and electrical means on
the train operated by said traffic controlling
means at the entrance end of the unequipped
territory for rendering said governing
means ineffective to retard the train” while
passing through the unequipped territory,
and means in the trackway adjacent the exit
end of said unequipped territory for restor-
ing said governing ‘means to its normal con-
dition. - | '

3. Railway traffic controlling’ apparatus
comprising positive control territory and
non-positive control territory, means for
connecting a source of cut-out current with
two points on one of the rails of the track
adjacent the entrance end of the non-posi-
tive control territory, a railway train, means
thereon arranged normally to retard the
train except when affected by energy re-
ceived from the trackway in the positive

.control territory, and means on said train

responsive to said cut-out current to render
said governing means ineffective to retard
the train while the latter is passing through
the non-positive control territory.

4. In combination, a railway track having

positive control territory and non-positive

control territory, means for supplying traffic
controlling current to the rails of the posi-
tive control territory and means for sup-
plying a cut-out current to the track adja-
cent the junction of the two territories, a
train, a traffic controlling relay on the train
responsive to the traffic controlling current
in the rails, a_cut-out relay on the train re-
sponsive to said cut-out current, vehicle gov-
erning means on the train, means for nor-
mally controlling said train governing
means by said traffic controlling relay, a
member on the train: normally held.in re-
tracted position, means controlled by the
cut-out relay when energized for moving
said member to a projected position, a stick
relay, a pick-up circuit for said stick relay
closed when said cut-out relay is energized,
a stick circuit for said stick relay closed
when said member occupies its projected po-
sition, means controlled by said stick relay
when . energized for rendering said trafiic
controlling relay ineffective to control the
train governing means, and means located
in the trackway for mechanically moving
said member out of its projected position
thereby de-energizing the stick relay and re-
storing the train governing means to con-
trol by the traffic controlling relay.

5. In combination, a railway track having
positive control territory and non-positive
control territory, means for supplying traffic
controlling current to the rails of the posi-
tive control territory and means for supply-
ing a cut-out current to the track adjacent
the junctions of the two territories, a traim,
a traffic controlling relay on the train re-
sponsive to the traffic controlling current in
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the rails, a cut-out relay on the train re-
sponsive to said cut-out current, governing
means on the train, means for normally con-
trolling said train governing means by said
traffic controlling relay, a member on the
train normally held in retracted position,

Jneans controlled by the cut-out relay when

energized for moving said member to a pro-
jected position, a stick relay, a pick-up cir-
cuit- for said stick relay closed when said
cut-out relay is energized, a stick circuit for
said relay closed when said member occu-

- pies its projected position, means controlled
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by said stick relay when energized for. ren-
dering said traflic controlling -relay ineffec-
tive-to control the train governing means,
ramp rails located in the trackway in the
non-positive .control territory. and adapted
to engage said train-carried member when

‘the latter is in its projected position, means

controlled by traffic conditions for energiz-
ing said ramp rails, an auxiliary circuit for
said stick relay including said train-carried

‘member and closed when said member en-

gages an energized ramp rail whereby said
stick relay then remains closed even though
its first-mentioned stick circuit is open.

-6, In combination, a railway track having

-positive control territory and non-positive

control territory, a railway train, train-gov-
erning means thereor, a relay on the train
for controlling said governing means, means
associated with the said positive control ter-
ritory for controlling said relay under clear
traflic conditions to prevent operation of
said governing means to retard the train, a
member on the train normally held in re-
tracted position, means on the train, for
moving said member to a -projected posi-
tion, means located in the trackway for caus-
ing operation of said last-mentioned means
as the train passes from the positive control

‘territory into the non-positive control terri-

tory, means.controlled by said member when

in- projected position for removing said

train governing means from control by said
relay, and means located in the trackway for
mechanically moving said member towards

its retracted retarded position as the train
50

passes from non-positive control territory
Into positive control territory to. thereby re-
store said relay to its control of the irain
governing means. £

7. Railway traffic controlling -apparatus
comprising governing means ~n a train ar-
ranged to retard the train except when af-
fected by traffic controlled means in the
trackway, positive control territory equipped
with such traffic controlled means.and non-
positive control territory not so equipped,
means for rendering said governing means
ineffective to retard the train while travers-
ing non-positive control territory, and means
in the trackway of the non-positive control
territory for controlling the progress of the

3,862

train therethrough in accordance with traffic
conditions. ' ‘ '

8. Railway traffic controlling apparatus”

comprising governing means on 4 frain ar-
ranged to retard the train except when af-
fected by ‘traffic controlled means in the
trackway, positive control territory equipped
- with such traffic controlled means and non-
positive control territory not so equipped,
and means in the trackway of the non-posi-
tive eontrol territory for preventing re-
tardation of the train in the absence of said
traffic controlled means and for controlling
the progress of the train by said governing
‘means in accordance with traffic. conditions
in'such territory. = . - ‘

9. Railway traffic controlling apparatus
comprising . positive  control . territory
equipped- with means for supplying traffic

controlling energy to trains, non-positive:

70

75

80

85

~control territory not equipped with such

means, goveriing means on a train arranged

normally to retard the train in the absence

of said energy, a, movable member on the
train normally occupying a retracted posi-
tion, means for moving said member to a
projected position when the train enters non-
positive control territory; means controlled
by said member when in projected position
for rendering said governing means ineffec-
tive to retard ‘the train in the absence of
trackway energy, and means located in the
trackway for restoring said member to its
retracted position when' the train enters
positive control territory.

10. Railway traflic controlling .appara-
tus comprising positive control territory
equipped with means for supplying traffic
-controlling energy to trains, -non-positive
‘control territory not equipped with such
neans, governing means on a train arranged
normally to-retard the train in the absence

of said energy, a movable member on the .

- train normally occupying a retracted posi-
tion, means for moving said member to a
projected position when the train enters
non-positive control territory. means con-
trolled by said member when in projectecd
position for rendering said governing means
meffective to retard the train in the ab-
sence of trackway energy, devices located
at .intervals in said non-positive control
territory and controlled by traffic conditions
therein and arranged for co-operation with
said train-carried member to govern the

~ train, and means located in the trackway
for restoring said member .to its retracted
position when the train enters positive con-

- trol territory.

11. Railway traffic controlling appara-
tus comprising positive control territory
equipped with means for supplying traffic
controlling energy to trains, non-positive
control territory not equipped with such
means, governing means on a train arranged
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normally to retard the train in the absénce
of said traffic. controlling energy, means lo-
cated adjacent the entrance end of said non-

positive control territory for conditioning.

said governing means to permit the train
to proceed through such territory without
retardation, devices located at intervals in
said non-positive control territory and ar-
ranged to co-act with said governing means
to control the progress of the train through
such- territory in accordance with traflic
conditions therein, and means for restoring
said governing means to normal condition
when the train ‘enters positive control ter-
ritory.

12. Railway “traffic controlhng appara-
tus comprising positive control territory
equipped with means for supplying traffic
controlling energy to trains, non-positive
control terrltory not equlpped with such

ineans,

AL

governing means on a train ar-
ranged normally to retard the train in the
absence of said traffic controlling energy,
a device on the train arranged To be in-
fluenced by suitable trackway means, track-
way means located at the entrance to said
non-positive control territory for co-action
with said device to render said governing
means ineffective to retard the train in the
absence of traffic controlling energy, oth-
er trackway means located in  said non- posi-
tive control territory for co-action with said
device to control said governing means in
accordance with traffic condltlons and
means for restoring said governing ‘means

to normal condltlon when the train enters

positive controlling territory.
In testimony whereof 1 affix my signa-

ture.
LLOYD V. LEWIS.
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