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UNITED STATES PATENT OFFICE. 
LLoyd v. LEWIs, of EDGEwooD BoRouGH, PENNSYLVANIA, ASSIGNOR TO THE 

UNION swiTCH. & SIGNAL COMPANY, 
PORATION OF PENNSYLVANIA. 

OF SWISSWALE, PENNSYLVANIA, A COR 

RAILWAY-TRAFFIC-CONTROLLING APEARAUS. 

1,377,137. specification of Letters Patent, Patented May 3, 1921. 
Application filed November 25, 1918. Serial No. 263,969. 

To all whom it may concern: 
Be it known that I, LLOYD W. 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-Traffic-Controlling Appa 
ratus, of which the following is a specifi 
cation. 
My invention relates to railway traffic 

controlling apparatus, and has for an ob 
ject the provision of simple and reliable 
means for transmitting to a railway ve 
hicle indications of traffic conditions in 
advance without mechanical or electrical 
contact between devices on the vehicle and 
devices in the trackway. 

I will describe three forms of apparatus 
embodying my invention, and will then 
point out the novel features thereof in 
claims. 

In the accompanying drawings, Figure 1. 
is a diagrammatic view showing one form 
of railway traffic controlling apparatus em 
bodying my invention. Figs. 2 and 3 are 
views similar to Fig. 1, but showing modi 
fications of the vehicle-carried apparatus 
also embodying my invention. 

Similar reference characters refer to 
similar parts in each of the views. 

Referring first to Fig. 1, the reference 
characters H. and H designate the track. 
rails of a railway, which rails are divided 
into block sections A-IB, B-C, etc., by in 
sulated joints 2. Each section is provided 
with a track circuit comprising the two 
track rails of the section, a track battery 3, 
and a track relay designated by the refer 
ence character F with an exponent corre 
sponding to the location of the relay. These 
track relays are employed to control the in 
dications transmitted to the vehicles travel 
ing along the railway, in a manner herein 
after explained. 

Located in block section A-B is a vehicle 
W (a railway car or train) which is repre 
sented by two axles and two pairs of wheels. 
This vehicle is provided with apraratus 
which I will now descrilje. 
M. unted on the vehicle is a, electron 

tube ly comprising a vacuum cube 4, con 
taining a filament 5, a plate 6, and a grid 7 

tery 13. 

parallel to the track rails H. and H. 

between the filament and the plate. The 
filament 5 is constantly heated to incandes 
cence by a battery 8 through a circuit which 
is obvious from the drawing. Between the 
grid 7 and filament. 5 an alternating differ 
ence of potential is maintained due to sus 
tainet oscillations in a circuit a which is 
tuned to resonance at a predetermined fre 
quency, and the oscillations in this circuit a 
are in turn maintained by a portion of the 
energy output from the plate circuit of the 
electron tube K. Circuit a comprises a con 
gdenser 11 and the secondary 12 of a trans 
former T. The terminals of the condenser 
are connected with the filament and grid re 
spectively of the electron tube K, a blocking 
condenser 9 being included in the connec 
tion as shown. A high resistance 10 is op 
tionally connected in multiple with the con 
denser 9 for the purpose of limiting the am 
plitude of the oscillations in circuit a. The 
plate circuit for electron tube K is from a 
battery 13 through the filament, grid and 
plate of tube K, wire 20, primary 19 
loosely coupled to secondary 12 of trans 
former T, wire 18, primary of transformer 
T, condenser 16 and winding 17 of a relay R 
in multiple, and wires 15 and 14 to bat 

w The electron tube, K is thus con 
nected in such manner that it acts as a gen 
erator of alternating current, of a fre 
quency which is determined by the constants 
of circuit a. 
the “given” frequency. 
The plate. circuit just traced is loosely 

coupled to a second oscillating circuit b by 
a transformer T, so that oscillations are 
sustained in circuit b by energy from the 
plate circuit. Circuit b includes the sec 
ondary of transformer T, a winding 21 of 
relay R, a condenser 22, and a coil 23 on a 
laminated soft iron core 24. The core 24 is 
U-shaped as shown, with its legs projecting 
downwardly, and the plane of the core is 

Lo 
cated at certain points in the trackway are 
bars ID of soft iron, each of which bars is 
also parallel with the track rails, and is so 
positioned that it is directly under and close 
to the open ends of core 24 as the vehicle 
passes over the bar. The elements in cir 
cuit b are so proportioned that when core 24 

This frequency I will term 
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is not influenced by a bar D, this circuit is 
resonant at the given frequency, so that 
oscillations of considerable amplitude then 
exist in circuit b. When core 24 passes over 

windings 17 and 21 Qf relay Rare made 
unequal, So that the larger portion of the 
total energy required to operate this relay 
is obtained directly from the plate circuit 

45 of the electron tube K, and but a small por 
tion is obtained from circuit b. The effec tive resistance of circuit b may thus be 
kept at a low value and thereby sharp reso 
nance obtained. 

i,877,187 

comes deenergized, owing to the opening 
of contact 26, relay R will remain; de 
energized, even after contact 26 closes, until 
the pick-up circuit for relay R becomes 

5 a trackway bar D, however, the reluctance of closed. The pick-up circuit for relay R 70 
this core is considerably reduced, so that the is controlled by a contact 35 of an induction 
inductance of coil 23 is greatly increased. motor relay R, the circuit being from bat 
Circuit b is then not resonant at the given tery 27, through wires 28 and 29, winding 
frequency, hence the amplitude of the oscil- of relay R', wires 30 and 36, contact 35 of 

20 lations in this circuit is greatly reduced. relay R, and wire 37 to battery 27. It fol- 75 
Relay. R is of the induction motor type, lows that when relay R* is energized, re 

comprising the two stator windings 17 and lay R' will continue to be energized, re 
21, a rotor 25, and a contact 26 which is gardless of the position of contact 26, or 
operated by the rotor and clibsed only when relay R will become energized if it is then 

15 the relay is effectively energized. Current deemergized. - 80 
is Supplied to winding 17 directly froii, the Relay R is of the induction motor type 
electron tube K, and when circuit b is comprising two stator windings 38 and 39. 
resonant at the same frequency as circuit These windings are supplied with energy 
a, current is also supplied to winding 21 from the plate circuit of an electron tube 

; - 20 of such value that the relay is effectively. K. The plate circuit for electron tube K 85 
energized. Since circuit b is tuned to res- is from battery 13, through wires 14 and 
onance, the current in winding 21 is evi- 40, relay winding 38, relay winding 39 and 
dently in phase with the alternating curs condenser 41 in multiple, wire 42, electron 
rent in the plate circuit of electron tube K. tube K, and wire 43 to battery 13. The 

25 Condenser 16 and winding 17 are tuned to grid of the electron tube K is provided 90 resonance at the given frequency, so that with an oscillating circuit which is desig 
... the electromotive force across 17 is in phases, nated by the reference character c, and 

with this current, and since winding 17 is which circuit includes a winding 44 on a 
inductive, the current through winding 17 laminated soft iron core 45 and a condenser 

30 will have greater amplitude and differ 46. This circuit c is tuned to resonance 95 
: widely in phase from the total plate cir- at a predetermined frequency, such as 60 

- cuit current and hence will be in approxi- cycles. The terminals of the condenser 46 
mate quadrature with the current in wind- are connected with the filament and grid, 
ing 21. When, however, the core 24 passes respectively, of electron tube K', a bick 

35 over a trackway bar D so, that the reso- ing condenser 47 being inserted in this con- i.e0 
nance of circuit b at the given frequency is nection, as shown. The core 45 is U-shaped, destroyed, the current in relay winding 21 with its legs projecting downwardly, and is 
is reduced to such a degree that relay R arranged transversely with respect to the 
is no longer effectively energized, and con- track, as shown in the drawing. Located in 

40 tact. 26 then opens. Preferably the two the trackway adjacent each bar ID is a con- 105 ductor W, which is at times supplied with 
alternating current by heans hereinafter 
explained. When the vehicle carried core 
45 passes over a conductor Wifi, which 60 
cycle current is flowing, part of the mag 
netic lines of force surrounding the con 
ductor pass through the core 45 and so in 
duce an alternating potential in the coil 44, 
whereupon sustained oscillations are pro 

lia 

So far as concerns the apparatus thus far duced in the resonant circuit c. This R 5 
described, it will be seen that relay R is duces an alternating difference of potential 
effectively energized to close its contact. 26' between the grid and filament of the elec 
at all times except when core 24 is directly tron tube. K, whereby an alternating con 
over one of the trackway bars D. Relay ponent is produced in the current in the 

55 R controls a relay R', which latter relay is plate circuit of K' which contains the wind 120 
provided with a pick-up circuit and a stick ings of relay R”. Since this relay R is of 
circuit. The stick circuit for relay R’ is the well known induction motor type, it is 
from a battery 27, through wires 28, 29, not affected by the continuous or steady 
winding of relay R', wires 30-and 31, con- component of the current in this circuit, but 

60 tact 32 of relay R, wire 33, contact 26 of by reason of condenser 41 connected across l?5 
- relay R; and wire 34 to battery 27. It will the terminals of winding 39, the alternating 

be seen, therefore, that when relay R is components of the currents through wind 
once closed or energized, it will remain en- ings 38 and 39 are liged in phase to 
ergized as long as relay R is effectively cause the rotor of relay R* to close its con 

tact 35. a 30 65 energized, but that when relay R once bé 
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Relay R' controls a brake application 
magnet M, the circuit being from battery 27, 
through wires 28 and 48, winding of mag 
net M, wire 49, contact 50 of relay R, and 
wire 51 to battery 27. The magnet M con 
trols brake application apparatus of any 
suitable form, in such manner that an auto 
matic application of the brakes occurs when 
ever this magnet becomes de&nergized. 

Each block section is provided with one 
of the bars D, which bar is located at maxi 
mum braking distance in the rear of the 
entrance end of the section. Adjacent to 
each of the bars D is one of the conductors 
W, this conductor preferably extending a 
short distance beyond each end of the ad 
jacent bar D. Each conductor is supplied 
at times with alternating current of suit 
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able frequency (hereinbefore assumed to be 
60 cycles), this supply being controlled by 
the track relay for the corresponding sec 
tion. For example, the ends of the con 
ductor W in the rear of point B are con 
nected with the terminals of the secondary 
of a transformer E, and the circuit for the 
primary of this transformer is from the' 
secondary of transformer J, through con 
tact 52 of track relay F, wire, 53, primary 
of transformer E, and wire 54 to the sec 
ondary of transformer J. Conductor W in 
the rear of location C is similarly supplied 
with current from a transformer J, this 
supply being controlled by track relay F. 
The primary of each transformer J is con 
nected with a transmission line L, which 
line is constantly supplied with alternating 
current from a suitable source, such as a 
generator G. ' ', . . 
The operation of the appagatus shown in 

Fig. 1, is as follows: t 
The section immediately in advance of 

location C being occupied by a vehicle V, 
track relay J is de&nergized; but inasmuch 
as block section B-C is unoccupied, relay 
F" is energized so that the conductor W con 
trolled by this relay is supplied with alter 
nating current. Vehicle is assumed to 
have just entered block section A-B. Re 
lay R on this vehicle is, of course, energized 
and it is also assumed that relay R has been 
energized so that its stick circuit is held 
closed by contact. 26. Brake magnet M is 
consequently energized, so that the vehicle 
is free to proceed into block section A-B. 
When the vehicle reaches such a position 
that the core 24 passes over the trackway 
bar D, relay R will become detenergized, so 
that its contact 26 will open. Just before 
this occurs, however, core 45 will pass into 

60 

65 

the magnetic field surrounding the con 
ductor W, so that relay R' will become en 
ergized, thus closing at contact 35 the pick 
up circuit for relay R. This latter relay 
will, therefore, remain energized as long as 
relay R is de&nergized, so that brake mag 

net M will continue to be energized and no 
automatic application of the brakes will 
occur. Vehicle V can, consequently, pro 
ceed into block section B-C without inter 
ference on the part of the automatic appa 
ratus. 
Inasmuch as track relay F is de&ner 

gized, the conductor W in the rear of loca 
tion C is not supplied with current. It 
follows that when vehicle V reaches such 
point that its core 24 passes over the bar D 
in block section B-C, the consequent open 
ing of contact 26 of relay. R will permit 
stick relay R' to open, and that upon leav 
ing the bar this stick relay will remain open, 
because its pick-up circuit is open at con 
tact 35. The opening of relay R' will de 
energize magnet M so that an automatic 
application of the brakes will immediately 
occur, so that the vehicle will be brought 
to a stop before it reaches location C. 
In order to allow the vehicle to proceed 

after an automatic brake application has oc 
curred, a push button 76 is provided which 
is normally open but which, when closed, 
closes a shunt around contact 35 of relay R' 
and so closes the pick-up circuit for relay R' 
even though relay R is de?nergized. 
push button is preferably located at such a 
place on the vehicle that it is accessible only 
from the ground, thus requiring the vehicle 
to come to rest before the button can be op 
erated. Assuming, then, that the vehicle 
has been brought to rest by an automatic ap 
plication of the brakes, the operator de 
scends to the ground and pushes button 76, 
thus energizing relay R. This relay will 
then remain energized because its stick cir 
cuit is closed at contact 26. The closing of 
relay R' will energize magnet M so that the 
brakes, will again be released and the vehicle 
may proceed. 

In the system shown in Fig. 1, the fre 
quency to which circuit a is tuned may be 
chosen so as to produce the maximum effect 
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in circuit b, with a slight change in induct 
ance of coil23. The frequency to which cir 
cuits a, and b are thus tuned is not, neces 
sarily, the same as the frequency of the cur 
rent supplied to the trackway conductors W. 
Circuit c may be so designed as to respond to 
a wide variation in the frequency of the cur 
rent induced therein, so that relay R will. 
operate reliably when circuit c is supplied 
with energy from a commerical 60 cycle 

115 

20 

source of current subject to considerable . 
variation in frequency. 

Referring now to Fig. 2, the trackway 
apparatus shown in this view is the same 
as that shown in Fig. 1. As for the vehicle 
carried apparatus, the cores 24 and 45 and 
the coils thereon are the same as those shown 
in Fig. 1, and the electron tube K is like 
wise the same. The grid circuit for 
electron tube K including the oscillat 
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ing circuit a is the same as the corre 
sponding circuit, in Fig. 1, but the plate circuit is somewhat different. This plate 
circuit in Fig. 2 is from battery 13, through 
wires 14 and 55, primary of transformer 
T, wire 18, primary 19 of transformer T, 
and wire 29 to plate 6, thence through the 
electron tube K to battery 13. Circuit b is 
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loosely coupled with the plate circuit by 
transformer T, and is from the secondary 
of transformer T, through wire 56, contact 
57 of a relay R', wire 58, condenser 22, pri 
mary winding of a transformer T, wire 59, 
coil 23, and wire 60 to the secondary of trackway conductors W by 

to effectively energize relay-R. The de 
energization of relay R. is prevented, how 
ever, if the adjacent conductor W is sup 
plied with alternating current of the fre 
quency to which circuit a is tuned. In this 
event, the sustained oscillations are main 
tained in circuit c, so that the plate circuit for electron tube R carries alternating cur 
rent of sufficient amplitude to energize re 
lay R or to keep this relay energized if it 
is already in such condition. . 

It follows from the foregoing that the frequency of the current supplied to the 
nerator G 

transformer T. The circuit for the sec- must be the same as that to which circuits 
ondary of transformer T' constitutes the 
grid circuit for an electron tube K'. This 
circuit, which is designated c, is from the 
secondary of transformer T, through wire 
61, condenser 46, wires 62 and 60, coil 44 
and wire 68 to the secondary of trans 
former T. The plate circuit for electron 
tube K is from battery 13, through wires 14 
and 67, winding 66 of relay R', winding 64 
of this relay and condenser 65 in multiple, 
wire 63, thence through electron tube K, 
and wire 62 to battery 13. 

Relay R* controls a brake application 
magnet M through the medium of contact 
50 in the same manner as the correspond ing magnet M is controlled by relay, R 
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in Fig. i. The result is, that when relay R 
becomes deemergized, magnet M likewise 
becomes deenergized and causes an automol. 
matic application of the brakes. 
As in Fig. 1, the electron tube K is so con 

nected that it serves as a generator of alter 
nating current, the frequency of which de 
pends on the frequency to which circuit a 
is tuned (the “given” frequency). The cur 
rent in the plate circuit of electron tube K 
produces, alternating current of the same 
frequency in the loosely coupled oscillating 
circuit b, which circuit is normally tuned 
to resonance at the frequency of such cur 
rent. Circuit b is coupled loosely with cir 

a, b and c are tuned. 
The operation of the apparatus as shown 

in Fig. 2 will now be obvious. As iong as 
core 24 is not over one of the trackway bars 
D, relay R' will be effectively energized, 
So, that magnet M will be energized. When 
the core 24 passes over one of the bars D, 
if the adjacent conductor W is supplied 
with current, relay R will continue to be 
energized, but if such conductor W is not 
supplied with current, relay R will open 
and so will de&nergize magnet M to cause 
an automatic brake application. When core 
24 passes away from bar D, relay, R will 
remain de?nergized because circuit be in 
cludes a contai, 57 of this relay which is 
closed only when the relay is emergized. 
To permit the vehicle to proceed after it 
has been brought to a stop, a push buttton 
76 is provided which, when closed, closes a 
shunt around contact 57, and which, as in 
Fig. 1, is accessible only from the ground. 
When this button is closed, it closes circuit b, whereupon circuit c is supplied with. cur 
rent of the predetermined frequency so that 
relay R becomes effectively energized and 
will remain so after button 76 is released. 

Referring now to Fig. 3, the trackway ap 
paratus shown herein is the same as that 
shown in Figs. 1. and 2. As for the ap 
paratus on the vehicle, the oscillating 

cuit a through the medium of transformer circuit a which excites the grid of the elec 
T, and circuit e is likewise tuned to res-' tron tube K includes the coil 23 on the core 
onance at the same frequency as circuit a. 
The current thus induced in circuit a pro 
duces an alternating difference of potential 
between the grid and filament of electron 
tube K', and thus produces an alternating 
current component of the same frequency in 
the plate circuit of electron tube K, this alter 
natilig component being of sufficient ampli 
tude to effectively energize relay R. When, 
however, core 24 passes over one of the 
trackway bars D, the resonance of circuit b 
at the given frequency is destroyed so that 
the current which then flows in this circuit 
is comparatively weak. The current which 
is then induced in circuit c is likewise weak 
ened, so that the current in the plate cir 
cuit of electron tube K is then insufficient 

12 of 
transformer T, through condenser 1, wire 
70, coil 23, wire 69 to secondary 12.. The 
plate circuit for the electron tube K is from 
battery 13, through wires 14 and 71, con 
tact 72 of relay R', wire 73, primary of 
transformer T, wire 74, primary 19 of 
transformer T, wire 20, thence through the 

24, this circuit being from secondar 

electron tube K to battery 13. Oscillating. 
A. circuit b, which is energized by virtue of 
transformer T", is from the secondary of 
this transformer, through wire 75, condenser 
46, wires 62 and 70, coil 44 and wire 68 to 
the secondary of transformer T. This cir 
cuit b constitutes the grid or exciting circuit 
for electron tube K. The control of relay 
R by the plate circuit of electron tuba K, 
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and the control of brake application mag 
net M by relay R', are the same as in Fig. 2. 
The plate circuit of electron tube K will, 

of course, deliver alternating current of a 
frequency depending on the constants of 
circuit a and these constants are so chosen 
that the plate circuit current will be of the 
“given” frequency when coil 23 is not in 
proximity to trackway bar D. The current 
will be of a different frequency, when coil. 
23 is in proximity to a trackway bar D, that 
is, when the inductance. of e5il 23 is in 
creased. Circuit b is tuned to resonance 
at the “given' frequency. 
that when core 24 is not affected by a track 
way bar D, oscillations are maintained in 
circuit l, and the alternating current flow 
ing in the plate circuit of electron tube K’ 
is sufficient to energize relay R. When, 
however, core 24 passes over one of the 
trackway devices D, the inductance of the 
circuit a is changed so that the frequency 
of the current flowing in the plate circuit' 
of electron tube K is likewise changed. In 
asmuch as the current which is then deliv 
ered to circuit bis of a frequency different 
from that to which this circuit is tuned, 
the current which will then flow in circuit. 
b will be materially reduced and the cur 
rent delivered by electron tube K is then insufficient to effectively energize relay R. 
The operation of the apparatus shown in 

Fig. 3 will be obvious from the explanations 
given hereinbefore of the operation of the 
apparatus shown in Figs. 1 and 2. When 
a trackway bar D is encountered whose 
adjacent conductor W is deenergized, relay 
R° will open so that the brakes will be ap 
plied. After the vehicle leaves the bar D, 
relay R will remain open because the plate 
circuit for electron tube K includes a con 
tact 72 or relay R which is closed only 
when the latter relay is effectively energized, 

55 

60 

65 

and hence, circuit b and the plate circuit 

It follows, then, 

prising a fixed inductance and capacity for 
determining the frequency of said alternat 
ing current, vehicle governing means on the 
E. controlled by said first circuit and 
arranged to be inactive when said first cir 
cuit is tuned to said frequency, devices lo 
cated at intervals in the trackway for tem 
porarily destroying the resonance of said 
first circuit at said frequency, means on the 
vehicle for keeping said governing means 
in inactive condition independently of said 
first circuit, and other devices located in the 
trackway adjacent said first-mentioned de 
vices and controlled by traffic conditions in 
advance for causing said last-mentioned 
means to be effective. 

2. Railway traffic controlling apparatus 
comprising a vehicle; an electron tube there 
on having an incandescent filament, a plate, 
and a grid interposed between the plate and 
filament; a plate circuit for said electron 

5. 
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80 

tube including a source of current and the 
primary of a transformer, means for ener 
gizing the grid of said electron tube com 
prising a circuit including a condenser and 
the secondary of said transformer, whereby 
current of a given frequency is maintained 
in the plate circuit, a second circuit tuned to 
resonance at the given frequency and ar 
ranged to be energized inductively from said 
plate circuit, a relay having a winding.in 
cluded in the second circuit, and effectively 
energized only when said circuit is resonant 
at said given frequency, a stick relay whose 
holding circuit is controlled by said relay, 
devices located at intervals in the trackway 
for temporarily changing the inductance of 
the second circuit sufficiently to cause said 
relay to become de?nergized, a second relay 
on the vehicle arranged when energized to 
close the pick-up circuit for said stick relay, 
other devices located in the trackway adia 
cent said first-mentioned devices and coin 
trolled by traffic condition in advance for 

for electron tube K are then deprived of causing said second relay 'to be energized, 
current. To permit the vehicle to proceed 
after being brought to rest, a push button 
76 is provided which, when closed, closes a 
shunt around contact 72, and which, as in 
Figs. 1 and 2, is so located as to be ac 
cessible only from the ground. 
Although I have herein shown and de 

scribed only three forms of apparatus em 
bodying my invention, it is understood that 
various changes and modifications may be 
made therein within the scope of the ap 
pending claims without departing from the 
spirit and scope of my invention. 

Having thus described my invention, what 
I claim is: - 1. Railway traffic controlling apparatus 
comprising a vehicle, a circuit thereon tuned 
to resonance at a given frequency, means on 
the vehicle for supplying alternating cur 
rent to said circuit, a second circuit com 

and vehicle governing means on the vehicle 
controlled by said stick relay. 3. Railway traffic controlling apparatus 

- comprising a vehicle, a circuit thereon tuned 
to resonance at a given frequency, means on 
the vehicle for supplying alternating current 
of said given frequency to said circuit, 
relay R having a winding included in said 
circuit which relay is energized only when 
said circuit is resonant at said given fre 
quency, a stick relay whose holding circuit 
is controlled by said relay R, devices located 
at intervals in the trackway for temporarily 
changing the inductance of said circuit suf 
ficiently to cause relay R to become definer 
gized, a relay R on the vehicle arranged 
when energized to close the pick-up circuit 
for said stick relay, other devices located in 
the trackway adjacent said first-mentioned 
devices and controlled by traffic conditions 
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in advance for causing relay R' to be ener 
gized, and vehicle governing means on the 
vehicle controlled by said stick relay. 

4. Railway traffic controlling apparatus 
comprising a vehicle; an electron tube there 
on having an incandescent filament, a plate, 
and a grid interposed between the filament 
and the plate; a plate circuit for said elec 
tron tube including a source of current and 
the primary of a transformer, a grid circuit 
for said electron tube including a condenser, 
a circuit a including said condenser and the 
secondary of said transformer and said cir 
cuit being tuned to resonance at a given fre 
quency whereby current of said frequency is 
maintained in the plate circuit, a circuit b 
tuned to resonance at the said given frequency. 
and arranged to be energized inductively 
from said plate circuit, vehicle governing 
means on the vehicle controlled by said cir. 
cuit b and arranged to be inactive when said 
circuit is tuned to resonance at said fre 
quency, devices located at intervals in the trackway for temporarily destroying the 
resonance of said circuit at said frequency, 
means on the vehicle for keeping said gov 
erning means in inactive condition inde 
pendently of said circuit, and other devices 
located in the trackway adjacent said first 
mentioned devices and controlled by traffic 
conditions in advance for causing said last 
mentioned means to be effective. 

5. Railway traffic controlling apparatus 
comprising a vehicle, a circuit thereon, 
means for continuously supplying alternat 
ing current to said circuit, a second circuit 
receiving current inductively from the first 

circuit and tuned to resonance at the fre 
quency of such current, a relay having an 
energizing winding supplied with current 
from the first circuit and a second energizing 
winding supplied with current from circuit 
l, said relay being effectively energized only 
when circuit b is resonant at said frequency, 
vehicle governing means on the vehicle con 
trolled by said relay and arranged to be in 
active when the relay is effectively energized, 
devices located at intervals in the trackway 
for temporarily destroying the resonance of 
circuit b at said frequency, means on the yehicle for keeping said governing means in 
inactive condition when said relay becomes 
deénergized, and other devices located in the 
trackway adjacent said first-mentioned de 
vices and controlled by traffic conditions in 
advance for causing said last-mentioned 
means to be effective. 

6. Railway traffic controlling apparatus 
comprising a vehicle, a source of alternating 
current offixed frequency thereon, a circuit 
supplied with energy from said source and 
comprising inductance and capacity, said 
circuit being tuned to resonance at the fre 
quency of said source, a relay, having two. 

windings one of which is connected with 
said source and the other with said circuit said relay being energized only when said 
circuit is resonant at the frequency of said 
source, vehicle governing means controlled 
by said relay and maintained in inactive 
condition when said relay is energized, 
trackway means for temporarily varying 
the inductance of said circuit, and means 
for maintaining said vehicle governing 
means in inactive condition independently 
of said circuit. - 7. Railway traffic controlling apparatus 
comprising a vehicle, a circuit b thereon 
tuned to resonance at a given frequency, 
means on the vehicle for supplying alternat 
ing current of said given frequency to said 
circuit, vehicle governing means on the ve 
hicle controlled by Said circuit and arranged 
to beinactive when the circuit is resonant at said frequency, devices located at inter 
vals in the trackway for temporarily de 
stroying the resonance of circuit b at said 
frequency, a circuit c on the vehicle, an elec 
tron tube having a grid circuit controlled 
by said circuit c, means controlled by the 
plate circuit of said electron tube for keep 
ing said vehicle governing means in inactive 
condition independently of circuit b, and 
other devices located in the trackway adja 
cent said first-mentioned devices and con 
trolled by traffic conditions in advance for 
supplying current to circuit c. 8. Railway traffic controlling apparatus 
comprising a vehicle, a circuit having fixed 
characteristics and a source of alternating 
current whose frequency is controlled there 
by, a second circuit connected to said 
source, wormally inactive vehicle governing 
means controlled by said second circuit; 
trackway means for varying the inductance 
of said second circuit to render said vehicle. 
governing means active, and means for 
maintaining said vehicle governing means 
inactive independently of said second cir 
cuit. . - 

9. Railway traffic controlling apparatus 
comprising a vehicle, a circuit thereon nor 
mally tuned to resonance at a given fre 
quency, vehicle governing means on the ve 
hicle controlled by said circuit and held in 
inactive condition when said circuit is reso 
nant at said frequency, devices located at 
intervals, in the trackway for temporarily 
destroying the resonance of said circuit at 
said given frequency, a second circuit on 
the vehicle, an electron tube on...the vehicle 
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having. a grid circuit controlled by said 
second circuit, means controlled by the plate 
circuit of said electron tube for maintain 
ing said vehicle governing means in inopera 
tive condition irrespective of the condition 
of the first circuit, and other devices located 
in the trackway and independent of said 
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first-mentioned devices and controlled by traffic conditions in advance for supplying 
current to said second circuit. x 

10. Railway traffic governing apparatus 
comprising a vehicle, governing means 
thereon normally biased to stop the vehi 
cle, a plurality of resonant circuits on the 
vehicle, means associating such circuits and 
lo 
1 - 

Said governing means to control the latter, 
and trackway means for affecting two of 
said vehicle circuits, one of said trackway 
means being energized when the track is 
clear in advance, and the other being un 
affected by traffic conditions. 

11. Railway traffic controlling apparatus 
comprising a vehicle, governing means 
thereon biased to give a stop indication, two 
circuits on the vehicle either of which when 
energized will cause said governing means 
to give a proceed indication, the first of said 
circuits being normally energized by a 
source of current on the vehicle, trackway 
means for effectively nullifying the effect 
of said source in said first circuit, other 
trackway means for causing the second cir 
cuit to be energized, and amplifying means 
on the vehicle for increasing the effect of 
said second trackway means on said second 
circuit. 

12. Railway traffic ?ontrolling apparatus 
comprising a vehicle," a circuit thereon con 
taining inductance and capacity, means on 
the vehicle for supplying alternating cur 
rent to said circuit, a second circuit on the 
vehicle including inductance and capacity 
for determining the frequency of the current 
supplied to said first circuit, devices located 
at intervals in the trackway for temporarily 
changing the value of the inductance in said 
first circuit and thereby decreasing the cur 
rent therein, governing means on the vehicle 
set into operation by such decrease of cur 
rent in the first circuit, and means governed 
by traffic conditions for preventing opera 
tion of said governing means. 

13. Railway traffic controlling apparatus 
comprising a vehicle, a source of alternating 
current on said vehicle, a circuit on said 
vehicle supplied with current from said 
source and containing inductance and ca 
pacity, a normally energized relay on the 
vehicle having two windings one of which is 
supplied with current from said circuit and 
the other from said source independently of 
said circuit, devices located at intervals in 
the trackway for temporarily changing the 
value of the inductance in said circuit suffi 
ciently to open said relay, a second relay on 
the vehicle, means controlled from the track 
way for energizing said second relay, and 

governing means on the vehicle held in in 
active condition when either of said relays is 
energized. w 

14. Railway traffic controlling apparatus 
comprising a vehicle, a source of alternating 65 
current on said vehicle, a circuit on said ve 
hicle supplied with current from said source 
and containing inductance and capacity, a 
normally energized relay on the vehicle hav 
ing two windings one of which is supplied 76 
with current from said circuit and the other 
from said source independently of said cir 
cuit, devices located at intervals in the track 
way for temporarily changing the value of 
the inductance in said circuit sufficiently to 75 
open said relay, governing means on the 
vehicle set into operation when said relay 
opens, and auxiliary means controlled from 
the trackway for preventing operation of 
said governing means when said relay opens. 80 

15. Railway traffic controlling apparatus 
comprising a vehicle, a source of alternating 
current on said vehicle, a circuit on said ve 
hicle supplied with current from said source 
and containing inductance and capacity, 8 85 
normally energized relay on the vehicle hav 
ing two windings one of which is supplied 
with current from said circuit and the other 
from said source independently of said cir 
cuit, devices located at intervals in the track- 90 
way for temporarily changing the value 
of the inductance in said circuit sufficiently. 
to open said relay, a stick relay on the five 
hicle having a holding circuit controlled by 
said first relay, means controlled from the 95 
trackway for picking up said stick relay, 
and governing means on the vehicle held 
in inactive condition when said stick relay 
is closed. 

16. Railway traffic controlling apparatus 100 
comprising a vehicle, governing apparatus 
thereon biased to give a stop indication, two 
circuits on the vehicle either of which when 
energized will cause said apparatus to give 
a proceed indication, an electron tube oscil- 105 
lator on the vehicle for normally supplying 
alternating current of constant frequency to 
one of said circuits, devices located at in 
tervals in the track way for effectively nulli 
fying the effect of said one circuit on the 110 governing apparatus, and other devices lo 
cated in the trackway for causing the other 
circuit to be energized. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
LOYD. W. LEWIS. 

Witnesses: 
A. HERMAN WEGNER, 
E. R. CLUI. 


