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charge device, here of thema 
and indicated by MG. It will be noted that 

Original application filed November 10, 1926, Serial No. 147,403. Divided and this application filed 
November 14, 1930. 

The present invention relates to train con 
trol systems, the train or traffic controlling 
means being of any suitable character such 
as signals or retarding or stopping devices 
or both, and has for its main object and fea 
ture the coordination of trackway and train 
carried equipment in a simple and effective 
manner. . . 
This applicati - 

tion Ser. No. 147,403, filed November 10, 
1926. . . . . . . In the accompanying drawings the inven 
tion is disclosed, by way of illustration but 
not of limitation, in several concrete and 
preferred forms of which: - - - 

Fig. 1 is a diagrammatic view of a track 
way equipment capable of being used in con 
nection with the invention; Fig. 2 is a diagrammatic view of one form 
of train-carried equipment by means of 
which the invention may be practiced, when 
associated with suitable trackway equipment 
of a character such as shown by way of ex 
ample in Fig. 1: . 

Fig. 3 is a diagrammatic view of another 
form of trackway equipment capable of being 
used in the practice of the invention; 

Fig. 4 is a diagrammatic view of a modified 
form of train-carried equipment, more par 
ticularly intended to be used in connection 
with the trackway, means shown in Fig. 3; 
and . . . . . . . . . . . . . . 

Fig. 5 is a graph showing one of the operat 
ing characteristics of an electron tube or 
electron discharge device of the magnetron 
type. . . . . . . . . - 

Referring to Fig. 2, 55 indicates a con 
ductor extending along the line of way suit 
ably energized, under certain traffic condi 
tions, to create a magnetic field or lines of 
magnetic force about said conductor. The 
lines of magnetic. force are indicated by the 
circles surrounding the conductor. Carried 
by the train, in close proximity to the con 
ductor but separated therefrom by an air 
gap, is an electron tube or an electron dis gnetron type 

the magnetron is so arranged that its longi 
tudinal axis is substantially parallel to the 

lication is a division of applica 

Serial No. 495,722. 
lines of magnetic force, and it will therefore 
be apprehended that it is located within the 
Zone of influence of the magnetic field of the 
conductor and is directly susceptible and re 
sponsive to the lines of magnetic force about 
said conductor. The magnetron is here 
shown as being included in a charged train 
carried circuit which may be traced as fol 
lows: from battery 182, wire 183, coil of 
translating device or relay 24, wire 184, plate 
185, filament 175, wires 178 and 186 back to battery 182. Relay 24 is a traffic controlling 

55 
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relay and, in the present instance, controls 
a circuit as follows: from battery 182, wire 
183, neutral armature 28, polarized armature 
30, brake valve 33, back to battery 182. Suit 
able means are provided to heat the filament 
of the magnetron tube, said means here 
taking the form of a circuit as follows: bat 
tery 176, wire 177, filament. 175 and wire 178 
back to battery 176. Relay 24 is intended to be merely representative of the general group 
of relay means illustrated in detail and in 
many forms in application Ser. No. 147,403 
previously referred to. Suffice it to say here 
that 24 is biased to assume a clear condition 
when current of an intermediate value is 
flowing in the charged circuit in which it, as 
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Well as the plate and filament of the mag 
netron tube, is included, and to assume a re 
stricted condition when the value of the cur rent flowing in said circuit is either increased 
or decreased with respect to said intermediate 
value. Specifically, relay 24 is a direct-cur 
rent polarized relay having a neutral arma 
ture 28 and apolarized armature 30, the ar 
rangement being such that, if current of full 
value (here represented by 1.00) is flowing in 
the coils of relay 24, neutral armature 28 will 
be in its upper position and polarized arma 
ture 30 will occupy the left-hand position (as 
viewed in Fig. 2); that, if current of an in 
termediate value (here represented by 0.20) is flowing through the coils of relay 24, neutral 
armature 28 will still occupy the upper posi 
tion but polarized armature 30 will occupy the 
right-hand position indicated in Fig. 2; and 
that, if current below the value of 0.20 is 
flowing, or if there should be a complete ab 
sence of current, in the coils of relay 24, then 

80 

90 

100. 



5 

5 

20 

3. 

43 

CO 

2 

neutral armature 28 will drop and polarized 
armature 30 will seek the left-hand position, 
as viewed in Fig. 2. Thus polarized arma 
ture 30 occupies only the right-hand position 
if current of an intermediate value flows 
in 24 and occupies the left-hand position if 
the current flow is either increased or de 
creased with respect to such value. It will 
now be understood that, if no magnetic field 
exists about conductor 55, the full value of 
current from battery 
charged circuit and in the coils of relay 24, 
said current passing from the plate to the 
filament of the magnetron tube which acts 
as a detector. In these circumstances, arma 
ture 28 will be in the up position, but polar 
ized armature 30 will be in the left-hand posi 
tion and therefore the circuit through brake 
valve 33 will be ruptured. If, on the other 
hand, a magnetic field of sufficient strength is 
created about conductor 55, the current flow 
from plate 185 to filament 175 will be choked 
down. Consequently, current of the inter 
mediate value will flow in the charged cir 
cuit and through coils of relay 24. There 
fore, armature 28 will remain in the up po 
sition and armature 30 will seek its right 
hand position, thus maintaining the circuit 
through 33 closed. If there be a broken wire 
or a leakage in the charged circuit of such 
amplitude as to reduce the current flow below 
the prescribed intermediate value, then arma 
ture 28 will drop and armature 30 will seek 
the left-hand position thereby rupturing the 
circuit through 33. It will now be under 
stood that presence of a sufficiently strong 
magnetic field about conductor 55 represents 
one traffic condition, in this instance clear 
traffic conditions, and that absence of Said sufficiently strong magnetic field represents 
another, in this instance a restricted traffic condition. . . . . . 
If conductor 55 is a conductor coextensive 

with the right of way it will be understood 
that the train-carried equipment will be con 
tinuously responsive to and controlled by the 
magnetic condition of said conductor, and 
that the latter may be arranged in blocks 
in such manner that the traffic conditions of 
one block controls the magnetic condition of 
another block. 

In this instance, conductor 55 is one of the 
traffic rails, and in such case the other traffic 
rail 56 may likewise have a magnetic field . 
created thereabout. In these conditions, a 
second magnetron tube MG may be used 
and this will be placed within the Zone of in 
fluence of rail 56. Filament 179 of MG' is 
heated by connecting wires 180 and 181 to 
wires 177 and 178, and the plate-filament cir 
cuit of MG' will be placed in parallel with 
the charged circuit by extending wire 187 
from plate 188 to wire 184. - 
Assuming now that both traffic rails are 

being used to control train-carried mag 

182 will flow in the 
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netrons, the arrangement shown in Fig. 1 
may be used as a trackway equipment. As 
there shown, 55 and 56 represent the two 
traffic rails arranged into blocks A, B and C 
by means of insulation 3. The normal di 
rection of traffic through said blocks is indi 
cated by the arrow between the rails. At the 
ingoing end of each block is a relay, marked 
148 in block C and 148 in block B, connected 
across the rails by suitable leads, and at the 
outgoing end of each block in a track battery 
158 which is connected across the rails by 
leads 150 and 156. The function of this bat 
tery is merely to energize a track relay like 
148'-it is not sufficiently powerful to create, 
about the conductors, magnetic fields of such 
value that the magnetron tubes effectively 
respond thereto. The train control current 
is here supplied from generator 51, in this 
instance of the alternating current type, by 
way of line wires 52 and 53 to a track trans 
former associated with each block. Taking 
block B as an example, it will be seen that 
the primary of track transformer 101 is con 
nected by wires 143 and 144 to line wires 52 
and 53. Secondary 145 of the track trans 
former is connected to rail 56 by wire 146, 
armature 147 (of the track relay of the block 
in advance) contact 149 and wire 150, and 
's connected to rail 55 by wire 152, resistance 
158 and wires 154 and i56. The function of 
resistance 153 is to prevent secondary 145 
from short circuiting the battery. An im 
pedance coil 157 is interposed in wire 156 to 
choke back the flow of alternating current 
So that it will not pass to the battery. The power Supplied from secondary 145 to the 
rails is of such amplitude that magnetic fields 
of sufficient strength to affect the magnetron 
tubes will be created about the rails. These 
magnetic fields are indicated in Fig.2 by the 
circles surrounding the rails, and it will be 
understood that the arrows associated with 
the lines of force refer to the direction of one 
Swing of the track circuit current and that 
the reverse direction would have to be indi 
cated during the opposite swing. It will now 
be understood that the presence, in the rails, 
of current from 145 will choke down the cur. 
rent in the train-carried charged circuit so 
that it will have the intermediate value of 
0.20, and therefore the circuit under control 
of relay 24 will remain closed. 

If block C be unoccupied, then track relay 
148 will be energized and train-control cur. 
rent from secondary 145 will pass to the rails 
of block B, with the result that if a train 
enters block B from block A, such train will 
have its magnetron tubes controlled thereby 
giving a clear indication. On the other hand, 
if block C is occupied when a train enters 
block B from A, then such train, entering 
block B from A, will receive no train-control 
current because track relay 148 of block C 
will have been deenergized by the train in 
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block C thereby dropping armature 147 and 
opening the circuit from secondary 145 to 
rails. The effect of this condition on the train 
is that a current value of 1.00 is established 
in the charged circuit passing through relay 
24, and that therefore the circuit through 33 
is ruptured. . . . . . . 

It will further be observed that, although 
the presence of a train in block C deemergizes 
track relay 148 and thus cuts off train-control 
current from the rails of block B, track relay 
148 of block B will nevertheless remain ener 

of current flow from battery 158 so that a 
train in block A will not be controlled by a 
train in block C. . . . . 
If a train enters a block already occupied 

by another train, then the train so entering 
will be subject to no train-control current. 

In Fig. 4 is shown a modified form of the 
invention by means of which a reversal of 
polarity of a track circuit current is utilized 
to give different indications on the train. 
This is accomplished by having a polarized 
electron tube, or, to put it another way, by 
placing an electron tube within the zone of 
influence of a ma 

electron tube of the magnetron type is indi 
the Zone of influence of a magnetic field cre 
ated in conductor or rail 1.46 indicates a 
coil or winding surrounding said tube and 
said winding is included in a charged circuit 
on the train here represented by commutator 
C, wire 34, polarizing coil '46, filament 35 
and wire 36 back to C. This creates a mag 
netic field in coil '46, the lines of force of 
which are parallel to the axis of tube M. It 
is well known that one of the operating char 
acteristics of a magnetron tube, is that a 
controlling magnetic field exerts little or no 
influence on the plate circuit current of the 
tube until a certain critical value of strength 
of field is attained, and that thereafter a rel 
atively slight increase in the strength of the 
magnetic field will exert an influence suf 
ficient to control the plate circuit current, 
the result of which is that said plate circuit 
current is very materially choked down in 
value. In Fig. 5this operating characteristic 
is illustrated. In that figure, the abscissae 
represent strength of magnetic fields, and the 
ordinates represent different values of plate 
circuit current. Let abscissa EF represent the 
strength of the magnetic field produced by 
coil 46 when energized by C°, such strength 
being somewhat less than the critical value 
of a field sufficient to control the plate cir 
cuit current in tube M. If we now add a sec 
ond magnetic field, the strength of which 
is represented by line FG, and this field is 
of the same polarity as that represented by 

gnetic field created in a 
conductor, such as a rail or otherwise, and by 
providing a coil around said tube, which coil 
is energized by a train-carried source. The 

3. 

EF, then the resultant magnetic field is rep 
resented by abscissaEG. Let us now assume 
that the strength of the magnetic field rep 
resented by EG is sufficient to exert a control 
of the plate circuit current of the tube such 
that the value of said plate circuit current 
is choked down from the value represented 
by ordinate OH to that represented by ordi 
nate OI. It will be evident therefore that if 
conductor 1 is devoid of current then the 
strength of the magnetic field of coil 46 will 
be represented by EF but that if current 
of a certain polarity flows in conductor 1, the 
strength of the magnetic field will be repre 
sented by E.G. Further that if current of 
reversepolarity flows in conductor 1, then 
the resultant magnetic field will be equal to 
line JK because in that event the ma 
field created by the trackway apparatus will 
be subtracted from that represented by EF. 
The field represented by JK will exert no 
influence on the plate circuit current and the 
value of the latter will therefore be repre 
sented by ordinate OH. Describing now the train-carried equip 
ment shown in Fig. 4 more in detail, it will 
be seen that 1 and 2 represent conductors, here 
the traffic rails, and that carried by the train 
closely adjacent to said rails are magnetron 
tubes M and M. Polarizing coil 46 of tube 

gnetic. 

75. . . 

80 

85 

90 

95 

Mis connected to commutator C in the man 
cated at M and is placed on the train within ner previously described and polarizing coil 

50 of tube M' is connected to wires 34 and 36 
by wires 38 and 39, the connection passing 
through filament 37 of tube M’ as shown in 
the drawings. It will be seen that current 

00 

in these circuits heat filaments 35 and 37 and 
that it is merely a matter of convenience to 
include coils 46 and 50 in series with the fila 
ments. Obviously coils 46 and 50 could be 
energized by current in circuits not passing 

105 

through filaments 35 and 37. The plate cir 
cuit of tube M is here as follows: from com 
mutator C by wire 40, to coil of relay R, 
wire 45, plate 48 of M, filament 35 and wires 
36 and 43 back to C. The plate circuit for 

O 

tube. M is here as follows: commutator C, 
wire 40, wire 44, coil of relay R', wire 41, 
plate 52 of M', filament 37, and wires 39, 36 
and 43 back to C. The traffic governing 
means are here represented by signals, the 
circuits for which are as follows: from a 

15 

suitable source such as the headlight gener 
ator, by Wires 53 and 54, neutral armature 26 
of R, wire 27, neutral armature 18 of R, 
wire 29, polarized a mature 55 of R, wire 
57, polarized armature 58 of R', wire 60, 
clear light 61 and wires 62 and 63 back to 
source. The circuit for the caution light is 
the same as that previously traced in connec 
tion with the clear signal up to polarized 
armature: 55, from which point with said 
armature. 55 in the right hand position, the 
circuit passes along wire 65 to caution light 
66 and then back to source by wires 62 and 
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63. The circuit to the danger light is the 
same as that previously described in connec 
tion with the clear light up to neutral arma 
ture 26 which latter will now be considered as being in its down position, the circuit from 
thence passing to back contact 10, wire 68, 
danger signal 69 and thence by wires 62 and 
63 back to souree. 
may be as previously described in connection 
with the clear light up to neutral amature 
18 of R' which must now be considered as 
being in its lower position, the circuit then 
passing to back contact 31 and thence by 
wire 68 to light 69 as before. Again, the 
danger, circuit may be as previously traced 
for the clear signal up to polarized armature 
58, of R' which must now be considered as 
being in its lef hand position, the circuit 
thence passing by wires 32 and 68 to 69 as 
before. As previously indicated, the source 
of power for the train-carried equipment can 
conveniently be the headlight generator, and 
current from the latter is utilized to operate. 
a generator G capable of delivering two 
voltages. Specifically, wires 53 and 63 ex 
tend from the headlight generator to motor 
M2, and the latter drives commutator C 
which delivers a voltage appropriate to the 
plate-circuit of the tubes, and also a commu 

i tator C2 that delivers voltage suitable for 
polarizing coils 46 and 50 and for heating the 
filaments of the tubes. 
Under clear traffic conditions, current of a 

certain polarity flows in rails 1 and 2. The 
magnetic field created by this rail current is of such polarity as to oppose the magnetic 
field created by coil. 46, and the plate circuit 

40 
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current of tube M will therefore be above a 
prescribed intermediate value, in fact, it will 
be equal to the full value of current delivered by C, which full value we have arbitrarily 
designated by 100. Neutral armature, 26 
will therefore bein its up position, and polar 
ized armature 55 will be in its left hand position. The magnetic field created by the 
rail current has, however, the opposite effect 
upontube M. because the arrangementis such 
that the polarity of the magnetic field cre 
ated by the rail current, under clear traffic 

60 conditions, is the same as that of coil 50. 
Consequently, the value of the current flow: 
ing in the plate circuit of tube M' is choked 
down to the intermediate value which we 
have designated by 0.20, and therefore neu 
tral armature 18 will be in its up position, and 
polarized armature 58 will be inits right hand position. Safety signal 61 will therefore be 
ighted. Under caution conditions, the po 
larity of the current in the traffic rails will be 
the reverse of that previously noted, and it 
follows therefore that the polarity of the 
magnetic fields created by said rail current 
will also be reversed with the result that the 
plate circuit current of tube Mis choked 
down to the prescribed intermediate value, 

Or, the danger circuit 
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and the plate circuit current of tube M is 
allowed to flow at its full value. The effect 
of this will be to reverse the position of po 
larized armatures 55' and 58, the former 
seeking the right hand position and the latter 
seeking the left hand position. The neutral 
armatures 26 and 18 remain in the up position. 
Therefore caution signal 66-will be lighted. 
When rail current is absent, as when a second 
train enters a block already occupied by a 
first train, then said second train will not be. 
subject to the influence of rail current, and 
therefore current of full value will flow in the 
plate circuits of both tubes M and M and 
consequently polarized armatures 55' and 58 
will both seek the left hand position, neutral 
armature 26 and 18 remaining up, and danger 
signal 69 will be lighted. 
In Fig. 3 is shown an example of trackway 

equipment capable of being employed in con 
nection with the train equipment of Fig. 4. 
As there disclosed, traffic rails 1 and 2 are 
divided into blocks, W, X, Y and Z and the 
normal direction of traffic is indicated by the 
arrow. 72 indicates a track battery connect 
ed to the rails by wires 76,80, 73, and 77 and 
by armatures 5 and 79, which latter are un 
der the control of track-relay 71 of the block 
in advance. When no train occupies block 
Y, track relay 71 is energized and armatures 
9 and 75 are in the upposition against front 

contacts. 78 and 74. Current of a given po 
larity will flow to rails 1 and 2 of block X 
from battery 72. If block Y is occupied, 
then relay 71 will be deenergized and arma 
tures 79 and 75 will drop into engagement 
with back contacts 83 and 82, and therefore 
current of the reverse polarity from that pre 
viously assumed will be supplied to rails 1. 
and 2 of block X. If block X is occupied by 
a train, and a second train should enter said 
block X behind the first one, then said second 
train will not be subjected to the influence 
of any current as the first train will have 
shunted the current from track battery 72. 
It will, of course, be understood that track 
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relay 71 is energized by current of either polarity. 
I claim: 
1. A train control system including: a con 

ductor extending along the line of way so 
as to be capable of substantially continuous 
ly influencing train-carried equipment, track 
way means to create lines of magnetic force 
about said conductor, a train, a charged cir 
cuit on the train, an electron tube, included 
in said circuit, located within the zone of in 
fluence of said lines of magnetic force and di 
rectly susceptible and substantially continu 
ously responsive thereto to thereby vary the 
current flow in said circuit, and a traffic-gov 
erning translating device also included in 
said circuit and controlled by the current flow 
therein. 

2. A train control system including: a con y 8 
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ductor extending along the line of way so 
as to be capable of substantially continuous 
ly influencing train-carried equipment and 
arranged in blocks, trackway means, associ 
ated with each block and controlled by traffic 
conditions of another block, to create lines of 
magnetic force about said conductor, a train, 
a charged circuit on the train, an electron 
tube, included in said circuit, located within 

10 the Zone of influence of said lines of magnetic 
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force and directly susceptible and substan 
tially continuously responsive thereto to 
thereby vary the current flow in said circuit, 
and a traffic-governing translating device also 
included in said circuit and controlled by the 
current flow therein. 

3. A train control system including: a con 
ductor extending along the line of way so 
as to be capable of substantially continuous 
ly influencing train-carried equipment, and 
arranged in blocks, trackway means, associ 
ated with each block and controlled by traf 
fic conditions of another block, to create, 
throughout a block, lines of magnetic force 
about said conductor, a train, a charged cir 
cuit on the train, an electron tube, included 
in said circuit, located within the Zone of in 
fluence of said lines of magnetic force and continuously and directly susceptible and 
Substantially continuously responsive thereto 
to thereby vary the current flow in said cir 
cuit, and a traffic-governing translating de 
vice also included in said circuit and con 
trolled by the current flow therein. 

4. A train control system including: traf 
fic rails, trackway means to create lines of 
magnetic force about said traffic rails, a train, 
a charged circuit on said train, two electron 
tubes, included in said circuit, located one 
within the zone of influence of the lines of 
magnetic force of one rail and the other with 
in the zone of influence of the lines of mag 
netic force of the other rail, each of said tubes 
being directly susceptible and responsive to 
the lines of magnetic force of the rail with 
which it is associated, to thereby vary the 
current flow in said circuit, and a traffic-gov 
erning translating device also included in 
said circuit and controlled by the current flow 
therein. 

5. A train control system including: 
traffic rails arranged in blocks, trackway 
means, associated with each block and con 
trolled by traffic conditions of another block, 
to create lines of magnetic force about said 
traffic rails, a train, a charged circuit on said 
train, two electron tubes, included in said 
circuit, located one within the zone of influ 

- ence of the lines of magnetic force of one rail 
and the other within the Zone of influence of 
the lines of magnetic force of the other rail, 
each of said tubes being directly susceptible 
and responsive to the lines of magnetic force 
of the rail with which it is associated, to there 
by vary the current flow in said circuit, and 

a traffic-governing translating device also in 
cluded in said circuit and controlled by the 
current flow therein. 
6. A train . . . 's - ". . . . . traffic rails arranged in blocks, trackway 

means, associated with each block and con 
trolled by traffic conditions of another block, 
to create, throughout the rails of a block, 
lines of magnetic force about said traffic rails, 
a train, a charged circuit on said train, two 
electron tubes, included in said circuit, located 
one within the Zone of influence of the lines 
of magnetic force of one rail and the other 

control system including: . 
70 

75 

within the zone of influence of the lines of . , 
magnetic force of the other rail, each of said 
tubes being continuously and directly sus 
ceptible and responsive to the lines of mag 
netic force of the rail with which it is asso 

80 

ciated, to thereby vary the current flow in said . . 
circuit, and a traffic-governing translating de 
vice also included in said circuit and con 
trolled by the current flow therein. 

7. A train control system 
of magnetic force about said traffic rails, a 
train, two electron tubes on the train located 
one within the zone of influence of the lines 

85 

-- including: 
traffic rails, trackway means to create lines . 90 

of magnetic force of one rail and the other 
within the Zone of influence of the lines of . . . 
magnetic force of the other rail, each of said tubes being directly susceptible and respon 
sive to the lines of magnetic force of the 
rail with which it is associated, and traffic 
governing means on the train controlled by . . 
the tubes. , ... - . 8. A train control system including: 
traffic rails arranged in blocks, trackway 
means, associated with each block and con 

95 
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trolled by traffic conditions of another block, ... 
to create lines of magnetic force about said 
traffic rails, a train, two electron tubes on the 
train located one within the zone of influence 
of the lines of magnetic force of one rail and 

105 

the other within the zone of influence of the . 
lines of magnetic force of the other rail, each 
of said tubes being directly susceptible and 
responsive to the lines of magnetic force of 
the rail with which it is associated, and 
traffic-governing means on the train con- . 

ill 5 trolled by the tubes. . - - 
9. A train control system including: 

traffic rails arranged in blocks, trackway 

ilo 

means, associated with each block and con 
trolled by traffic conditions of another block, 

120 to create, throughout the rails of a block, lines 
of magnetic force about said traffic rails, a 
train, two electron tubes on the train located 
One within the Zone of influence of the lines 
of magnetic force of one rail and the other 
within the lines of magnetic force of the 
other rail, each of said tubes being continu 
ously and directly susceptible and responsive 
to the lines of magnetic force of the rail with 
which it is associated, and traffic-governing 

130 means on the train controlled by the tubes. 
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10. A train control system including: 
a conductor extending along the line of way 
so as to be capable of substantially continu 
ously influencing train-carried equipment, 
trackway means to energize said conductor, 
a train, means on the train comprising: an 
electron tube in close proximity to but sepa 
rated by an air gap from the conductor and 
directly susceptible and substantially con 
tinuously responsive to the influence of cur 
rent in the conductor, a circuit including said 
electron tube, and a traffic-governing translat 
ing device also included in said circuit but 
located remote from the conductor. 

11. A train control system including: a 
trackway arranged in blocks, a track circuit 
for each block having a current source, a 
train, a train-carried magnetically controlled 
electron discharge device located within the 
zone of influence of and continuously influ 
enced by the magnetic field created by current 
flowing in the track circuit for the block 
through which the train is traveling, and a 
train-carried traffic-governing circuit con 
trolled by the electron discharge device. 

12. A train control system including: a 
trackway arranged in blocks, a track circuit 
for each block having a current source and 
responsive to traffic conditions of another 
block, a train, a train-carried magnetically 
controlled electron discharge device located 
within the zone of influence of and continu 
ously controlled by the magnetic field created 
by current flowing in the track circuit for the 
block through which the train is traveling, 
and a train-carried traffic-governing circuit 
controlled by the electron discharge device. 

13. A train control system including: traf 
fic rails arranged in blocks, a track circuit 
for each block, normally completed through 
the traffic rails, having a current source and 
responsive to traffic conditions of another 
block, a train-carried magnetically controlled 
electron discharge device located within the 
zone of influence of and continuously con 
trolled by the magnetic field created by cur 
rent flowing in the traffic rails of the block 
through which the train is traveling, and a 
train-carried traffic-governing circuit con 
trolled by the electron discharge device. 
: 14. A train control system including: traf 
fic rails arranged in blocks, a track circuit 
for each block normally completed through 
the traffic rails, a source of current for said 
track circuit, a train, a train-carried closed 
circuit having a flow of direct current, a train 
carried magnetically controlled electron de 
tector, located within the zone of influence 
of and continuously influenced by the mag 
netic field created by current flowing in the 
traffic rails of the block through which the 
train is traveling, to control the flow of the 
direct current in the closed circuit, and a 
train-carried traffic-governing relay con 
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trolled by the direct current flowing in the 
closed circuit. 

15. A train control system including : traf 
fic rails arranged in blocks, a track circuit. 
for each block normally completed through : 
the traffic rails, a source of current for said 
track circuit, a train, a train-carried closed 
circuit having a flow of direct current of a 
given value, a train-carried magnetically 
controlled electron detector, located within 
the zone of influence of and continuously in 
fluenced by the magnetic field created by cur 
rent flowing in the traffic rails of the block 
through which the train is traveling, to lessen 
the value of the direct current flowing in the 
closed circuit, and a train-carried traffic-gove 
erning relay controlled by the direct current 
flowing in the closed circuit. 

16. A train control system including: traf 
fic rails divided into blocks, a trackway cir 
cuit including the rails of a block and respon 
sive to traffic conditions of another block, 
a trackway source of current for supplying 
said circuit with a current flow to create a 
magnetic field about said rails, a train, a ; train-carried traffic-governing translating 
means, and a train-carried magnetically con 
trolled electron discharge device located with 
in the zone of influence of and continuously 
controlled by the magnetic field existing 9 
about said rails to control said traffic-govern 
ing translating means. - - 

17. A train control system including: traf 
fic rails divided into blocks, a trackway cir 
cuit for each block including the rails of a 
block and responsive to traffic conditions of 
another block and of the block with which it 
is associated, a trackway source of current 
for supplying said circuit with a current flow 
to create a magnetic field about said rails, 
a train, a train-carried traffic-governing 
translating means, and a train-carried mag 
netically controlled electron discharge device 
located within the zone of influence of and 
continuously controlled by the magnetic field 
existing about said rails to control said traffic covering translating means. 

18. A train control system including: traf 
fic rails divided into blocks, a trackway cir 
cuit for each block including said rails and 
responsive to traffic conditions in advance, a 
trackway source of current for supplying 
said circuit with a current flow to create a 
magnetic field about said rails, a train, a 
train-carried charged circuit having a cur 
rent flow of a given value, and a train-carried 
magnetically controlled electron discharge 
device located within the zone of influence 
of and continuously responsive to the mag 
netic field about said rails to lessen the flow 
of current in said charged circuit to an in 
termediate value. 

19. A train control system including: traf 
fic rails divided into blocks, a track circuit 
for each block including the rails of a block 
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and responsive to traffic conditions of another 
block, a trackway source of current for sup 
plying said circuit with a flow of current to 
create a magnetic field about the rails, a 

5 train-carried electron discharge device posi 
tioned within the Zone of influence of said 
magnetic field and controlled thereby, and a 
train-carried traffic-governing means con 
trolled by said electron discharge device. 

10 20. A train control system including: traf 
fic rails divided into blocks, a track circuit 
for each block including the rails of a block 
and responsive to traffic conditions of an 
other block and of the block with which it 

l5 is associated, a trackway source of current 
for supplying said track circuit with a cur 
rent flow to create a magnetic field about the 
rails, a train, a train-carried electron dis 
charge device positioned within the Zone of 

20 influence of said magnetic field and controlled 
thereby, and a train-carried traffic-governing 
means controlled by said electron discharge 
device. - . 

21. A train control system including: a 
25 train, two train-carried polarized relays, 

means acting during a given traffic condi 
tion to simultaneously energize the relays, 
one with current of one value and the other 
with current of a different value, and a train 

30 carried circuit held closed jointly by the 
two relays. 
Signed at Swissvale, in the county of Alle 

gheny and State of Pennsylvania this 13th 
day of November, 1930. 

35 ARBA G. WILLIAMSON. 
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