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This invention relates broadly to induction 
train control systems. It is the object of the 
present invention to provide an induction train 
Control System which is operable in accordance 
with wayside conditions and is responsive to the 
caution as well as the danger conditions that 
may exist on the roadside. 
Another object of the invention is to provide a, 

three-position roadside inductor which is capable 
of giving three indications. The three indica 
tions are preferably clear, caution and danger. 
Another object of the invention is to so modify 

the train carried System that it may be respon 
Sive to the danger and caution conditions of the 
roadside and control the train carried system in 
accordance With Such conditions on the roadside. 

In an induction train control system as known 
hitherto, a roadside device is provided at the 
entrance of each block which device consists of a 
body of magnetic material and a winding there 
on. The roadside system operates so that when 
the block is clear, the winding is short-circuited 
and the roadside inductor, is thereby made to give 
a clear indication. When the block is occupied 
Or is therWise in a danger condition, the circuit 
of the Winding is opened and the roadside induc 
tOr is thereby made to give a danger indication. 
It is the object of the present invention to 
modify the roadside System in such a manner 
that in addition to the above indications of clear 
and danger, the roadside device may also be 
made to give a caution indication. This object 
is accomplished by providing a source of energy 
in the roadside device which under caution con 
dition is connected to said winding, and the road 
Side inductor is thereby made to give a caution 
indication. 
A further object of the present invention is to 

modify the train carried system so that it may 
be responsive to each of the three indications 
On the roadside device. In similar systems 
known hitherto, the train carried system is pro 
vided With an inductor which is so disposed that 
it paSSes directly over the roadside inductor at 
the entrance to a block. The train carried in 
ductor is provided with one primary and one 
Secondary Winding. When such an inductor 
passes over a roadside inductor having its wind 
ing Short-circuited and thereby giving a clear in 
dication, the Conditions in the train carried sys 
ten remain Substantially undisturbed. When, 
however, Such train carried inductor passes over 
the roadside inductor having its winding open 
circuited, a current is induced in the secondary 
Winding which is in opposition to the normal cur 
rent carried thereby and a danger indication. 
ti’ain control circuit is operated thereby. In 
Order to make a System of the type described 
above responsive to the caution indication of the 
roadside System, which constitutes a part of the 

(C. 246-63) 

present invention, the train carried inductor is 
provided with another secondary Winding and 
controls a train carried caution circuit and is 
responsive to the conditions which exist on the 
roadside inductor when a source of current is 
connected thereto. 
To the accomplishment of the foregoing ob 

jects and Such other objects as may herein 
after appear, iny invention consists in the ele 
ments and their relation one to anotheir as here 
in after particularly described and defined in the 
appended claims. 
In the drawings: 
Figure 1. ShoWS one embodiment of my inven 

tion. 
Figure 2 is a diagrammatic illustration of the 

cur:'ent changes that take place in the train 
carried inductor. 
Figure 3 shows another embodiment of my 

invention. 
Sigure 4 is a diagrammatic showing of the 

current changes that take place in the train 
carried inductor in the system shown in Fig 
ure 3. 

Figure 5 shows another embodiment of my in 
vention. 

In the diaWings A and 8 indicate two adja 
cent blockS. 10. is a track relay associated with 
block A and 11 is a track relay associated with 
block B. 12 is a roadside inductor disposed at 
the entrance to block A and provided with a 
Winding 13. The Winding 13 is connected to 
he armature 14 of the track. Irelay 11 by means 
of conductor 15. The other end of the winding 
13 is connected by means of conductor 16 to the 
contact 1 of the armature 18 controlled by the 
track relay 10. One terminal of a source of 
direct current 19 is connected by conductor 20 
to the back contact 21 of the armature 14, and 
the othe terminal is connected to the front 
contact 22 of the armature 14 by means of con 
ductor 23. The conductor 24 connects the con 
ductor 23 to the armature 18. 
When blocks A and B are both unoccupied, 

that is When block, A is in a clear condition, 
track relayS 10 and 11 are both energized and 
the armatures 14 and 18 are in the full line po 
sition shown in the drawings. The winding 13 
of the roadside inductor is therefore short-cir 
cuited through the following circuit: winding 
33, conductor 15, arnature 14, contact 22, con 
ductorS 23 and 24, armature 18, contact 17, con 
duetor 18 back to the Winding 13. The roadside 
inductor is in its clear indicating condition. 
When the block A is occupied or is otherwise 

in a danger Condition, its track relay 10 is de 
energized and the armature 18 then assumes 
its dotted line position. Under such conditions 
the Winding 13 is open-circuited and the road 
side inductor gives a danger indication, it being 
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noted at this point that When the track relay 
10 is deemergized, a danger indication is im 
parted to the roadside inductor 12, regardless 
of the condition of the tirack relay 11. In other 
words the roadside inductor is in a danger condi 
tion whenever the track relay 10 is deemergized, 
Whether Ox' not the track relay 11 is energized. 
When the block A is unoccupied and the block 

B is occupied, track relay 10 remains energized 
and track relay 11 is deenergized and the block 
A is in a caution condition. Under Such COn 
ditions the Source of energy i9 is connected to 
the winding 13 of the roadside inductor by the 
following circuit: Source of energy 19, conduc 
tor 20, contact 21, armature 14 of the track re 
lay 11, conductor 15, winding 13, conductor 16, 
contact, 17, and arnature 8 of the track relay 
10, and conductor 24 to tha other side of the 
source of energy 19. The roadside inductor now 
indicates caution. - 
The above description of the roadside System 

applies also to the showing in Figures 3 and 5, 
except that in these cases a, Source of alternating 
current 25 is inserted in lie of the Source of 
direct curient 13 ShoWin in Figure i. 

I shall inow proceed with a description of the 
construction and cperation of the train carried 
System shown in Figure 1. This Syste: n Com 
prises a train carried inductor 26 which is pro 
vided with a primary Wilding 27 and two sec 
Ondary Windings 28 and 29. The Source of di 
rect current 30 is 3airied by the train and is 
connected to the pinnaiy Winding 27 by means 
of conductors 3 and 32. She two Secondary 
findings 28 and 29 are coinacted to each other 

at the point 33 Winici, ii) tui'in is connected to 
one side of the Source of cirrent 30 by means 
of conductor 34. Conductor 35 leads from the 
other end of the secondary winding 28 to the 
danger control relay 36, the other side of the 
relay being connected by conductor 37 to its 
contact 38. The anature 39 of the dange." 
control relay 36 is connected by conductor 40 to 
the resistance 41 and conductor 42 connects the 
resistance with the other side of the Source of 
current 30. 

It Will be seen, therefore, that normally a 
current flows through the relay 36 and the 
Winding 28 through the following circuit: Source 
of current 30, conductor 34, Winding 23, Con 
ductor 35, relay 36, conductor 37, contact 38 
and armature 39 of the relay 36, conductor 40, re 
sistance 41 and conductor. 42 back to the Source 
of energy 30. 
The circuits are so designed that the current 

fiowing in the circuit traced immediately above 
is such as to energize the irelay 36 Sufficiently SO 
that normally it maintains the al'mature 39 in 
its full line position in contact with the con 
tact 38. Relay 36 controls the danger train con 
trol circuit 43 by the aid of arnature 44 and 
contact 45. The normally energized relay 36 
maintains the armature 44 in its full line posi 
tion in contact with the conta Clt 45, and there 
fore normally maintains the danger train coin 
trol circuit 43 closed. 
The train carried System is also provided 

with a caution control circuit 53 which includes 
the armature 54 and contact 46 which are nor 
mally closed and maintained in that closed posi 
tion by the normally energized caution relay 47. 
The relay 47 is connected to one end of the 
winding 29 by means of conductor 48, and is 
connected at its other end by means Of Con 
ductor 49 to the contact 50 which normally abuts 
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the armature 51. Conductor 52 connects the 
armature 51 with the conductor 40. The call 
tion control relay 47 is norinally maintained 
energized by the following circuit: Source of cur 
rent 30, conductors 31 and 34, Winding 29, con 
ductor 48, caution relay 47, conductor 49, con 
tact 50 and armature 51 of the caution relay 47, 
conductor 52, resistance 41 and conductol 43 
back to the source of energy 30. The Windings 
28 and 29 are preferably duplicates and the coln 
trol relays 36 and 47 are also preferably dupli 
cates. The current flowing in the circuit traced 
immediately above will therefore be substain 
tially the same as that flowing in the circuit 
of the danger control relay 36 and will be such 
as to energize the relay 47 Sufficiently to hold 
the armatures 51 and 54 in their full line posi 
tions, thereby maintaining the caution train Con 
trol circuit 53 normally closed. 

In the operation of the system disclosed in 
Figure 1, when a train carried inductor 26 
passes over a roadside inductor 12, having its 
winding 13 short-circuited, the flux relation in 
the train carried inductor 26 and the current 
relations in the circuits connected thereWith are 
not altered in any substantial manner and the 
relays 36 and 47 remain energized and the train 
control circuits 43 and 53 remain closed. 

In Figure 2 the full line 55 represents the 
current normally flowing in each of the relays 
36 and 47. The Straight dash line 56 repre 
sents the drop away current of the reieys 36 
and 47. When the current in Such relayS is 
reduced to or below the magnitude represented 
by the line 56, Such relays are deene'giged aid 
their armatures drop back to the dotted line 
positions. The slightly curved portion (-i) of 
line 55 represents the approximate variation in 
the current carried by the relays 38 and 4 
when the train carried inductor 26 passes over 
a roadside inductor which is in clear condition. 
Such variation, it will be seen, is riot sufficient 
to cause the deenergization of the relays and the 
train control circuits will, therefore, remain 
closed. - 

Under these conditions the following circuit 
which includes the two relays 36 and 47 and 
the two windings 28 and 29 should be bore 
in mind: Winding 28, conductor 35, danger con 
trol relay. 36, conductor 37, contact 38 and 
armature 39, conductor 40, conductor 52, arma 
ture 51 and contact 50, conductor 49, caution 
control relay 47, conductor 48 and winding 29 
back to winding 28. 
In the circuit just traced, the windings 23 

and 29 constitute one continuous winding. In 
this circuit, therefore, a current will be induced 
under danger conditions which current inay be 
represented by the curve c-d. If the relay 
36 were not a stick relay, the current carried by it 
when the train carried inductor passes over a 
roadside inductor in danger condition, would foll 
low the dotted curve c-d. The cu'rent, nor 
mally carried by the relay 36 fiOWS in the direc 
tion indicated by the arrow 57 and the cui'. 
rent cairied by the relay 47 normally flows in 
the direction indicated by the arrow 58. The 
current induced in the WindingS 23 and 29, 
when the train carried inductor passes over a 
roadside inductor under danger conditions, as 
represented by the curve c-d, first flows in the 
direction indicated by the dotted arows 90. 
It will be seen, therefore, that the first portion 
of the cycle c-d Serves to Weaken the current 
in the relay 36 to a point below its drop away 
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current, while at the same time serving to 
Strengthen the current flowing in the caution 
control relay 47. The relay 36 will, therefore, be 
CCine deemergized, the armatures 39 and 44 will 
di'Op. a Way to their dotted line positions, and 
the dange train control circuit 43 will be broken 
and Operated to give a danger indication, to 
apply the brakes, or both as desired. - 

UnleSS provision is made to prevent it, the 
Second portion of the curve C-d will serve to 
deenergized the relay 47. In the system shown 
in Figui's 1, provision is made against Such de 
enelgization by the insertion of resistance 41. 
AS SOCIn aS the relay 36 has been deemergized 
and its circuit broken at the contact 38, the 
Voltage drop in the resistance 41 is reduced to 
Such an extent that the voltage across the relay 
4 is increased Suficiently and the current car 
ried thereby is increased sufficiently to overcome 
the effect of the second portion of the curve 
c-d. The relay 47, theirefore, under Such con 
ditions, will not become deenergized and the 
caution train control circuit will remain closed. 
When the block A is unoccupied and the block 

B is occupied, the block A is in caution condi 
tion, and the track relay 10 will be energized and 
the track relay ill will be deemergized, thereby 
connecting the source of current 19 to the Wind 
ing 13 as described hereinabove. When the 
ti&in carried inductor passes over the road 
side inductor 12 under such conditions, the Wind 
ing 13 selves as a primary to induce Secondary 
current in the windings 28 and 29, which may be 
shown by the dot, and dash curve e-j, and which 
is indicated in Figure 1 by the dot and dash. 
allows 59. These arrows 59 indicate the direc 
tion of fow of this induced current during the 
first, part of the cycle e-f. It will be seen that 
the relations of such current with the relayS 
36 and 4i is now reversed when compared With 
the inducad current that is generated under 
danger conditions. The first portion of the ii 
duced current now serves to weaken the current 
normally iowing in the caution control relay 
47 and to strengthen such current in the danger 
controi relay 36. As a result thereof, the caution 
relay 47 will become deemergized before the peak 
e is reached. This will cause the armatures 51 
and 54 to drop away to their dotted line positions. 
and the caution control circuit 53 Will be de 
hergized, thereby giving a caution indication, 

or applying the brakes, or both as desired. The 
diminution in the voltage drop across the re 
sistance 41 will serve to prevent the Subsequent 
deemei'gization of the relay 36 by the Second pol 
tion of the cycle e-j as described above. 
As was pointed out hereinabove, the road 

side system of Figure 3 differs from the roadside 
system sinown in Figure 1 only in that a Source 
of alterating current 25 is substituted for the 
source of direct, current 19. The train carried 
system shown in Figure 3 comprises like that 
shown in Figure 1, the inductor 26 which is pro 
vided with a primary 27 connected to the Source 
of direct, current 30 by means of wires 31 aind 
32. The Segondary winding 60 is connected to 
the danger control relay 61 by the conductor 
62, and is connected to one side of the Source 
39 by conductor 63. The relay 6i is connected 
to the other side of the source of Current 30 
by conductor 64, contact 65 and arnature 66 of 
said relay, and the coinductor 67. The relay 
61 is thereby normally energized by a current 
that, flows from the source 30 through the con 
ductor 67, armature 66 and contact 65, Con 

ductor 64, relay 61, conductor. 62, secondary 
Winding 60 and conductOS, 63 back to the Source. 
The danger train control circuit is indicated 

3. 

by reference numeral 68 which is controlled by 
the relay 61 through the armature 69, which is 
normally maintained in its full line position 
by the relay 61, thereby maintaining the danger 
train control circuit normally closed. 
The train is also provided with a caution train 

control circuit indicated by the reference 'nu 
meral 70 which is controlled by the relay 71 

80 

85 

through its armature 2 which is normally 
maintained in its full line position by the nor 
mally energized relay 71. 
The relay 71 is of a differential type, having 

two windings 92 and '73. The winding 92 is nor 
inally connected to a source of direct current 
74 through the arrnature 75 and contact 76 in 
Such a manner that the relay is energized there 
by in the direction indicated by the arrow 77. 
The inductor 26 is also provided With an addi 
tional Secondary Winding 94 which is coinnected 
at one end by means of a conductor 95 to the 
electrolytic valve or rectifier 96, and is connected 
at the other end by means of conductor 97 to 
the winding 73. The conductor 78 connects 
the other end of the winding 73 with the elec 
trolytic valve 96. The connections of the elec 
trolytic valve 96 to the circuit just described 
is such as to permit a unidirectional current 
to fiow in that circuit in such a direction as to 
energize winding 73 of the relay 71 in the direc 
tion shown by the arrow 79. Such energization it 
Will be seen, is in a direction to oppose the direc 
tion due to the winding 92 and will serve to 
deenergize the relay 71. Normally there is no 
current flowing in the winding 73, and the relay 
is therefore normally energized by the Winding 
92. 

Figure 4 is a diagrammatic representation of 
the current variations that take place in the 
relay 61 during the operation of the System. 
The normal current carried by the relay 61 inay 
be represented by the line 80. When the train 
carried inductor passes over the roadside in 
ductor under clear conditions, the train carried 
system remains undisturbed, thereby receiving 
the clear indication. When, however, the trail 
carried inductor passes over a roadside induc 
tor under danger conditions, that is When the 
winding 13 on the roadside inductor is open 
circuited, the windings 60 and 94 receive an 
induced current illustrated in Figure 4 by the 
curve C-d. Portion c serves to reduce the culi 
rent in the relay 61 to below its drop away 
value shown by line 81, and the relay 61 thereby 
becomes deemergized, the danger train control 
circuit 68 is opened, and a danger indication 
or an application of the brakes, or both as de 
sired, is given. The System may be So organized 
that the relay 7i becomes deemergized at the 
same time, due to the effect of one half of the 
impulse C-d upon the Winding 73. In other 
words a danger indication in the present system 
may be obtained by the simultaneous deeiner 
gization of both relayS 71 and 61. If desired, 
however, the relay 71 may be so designed as not 
to be affected by the impulse C-d. When the 
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train cariied inductor passes over a roadside 
indicator under caution conditions, the wind 
ing 13 is connected to the source of alternating 
current 25, and the train carried inductor there 
fore receives an induced alternating current ill 
lustrated by the curve g. This alternating cur 
rent will not affect the danger control relay 61 150 
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because of the insufficient magnitude thereof 
and the raid fluctuations thereof as shown in 
Fig. 4 of tina drawings, and such relay will re 
main energized. The induced current received 
by the curve 3 in the winding 94 is rectified 
by the electrolytic valve or rectifier 76, and the 
resulting unidirectional current foWS in Winding 
3 of the relay 71 in Such a direction as to 
oppose the normal energization of the relay, and 
thereby deeinergize it. Armature 72 and 75 
therefore drop away to their dotted line posi 
tions and the caution train control circuit is 
brokein. - 

The System shown in Figure 5 is identical with 
that Shown in Figure 3 in all Substantial re 
Spects and in its imanner of operation, except for 
the rectifying Systein that is disposed between 
the secc{ndai'y Winding 94 of the train caried 
inductoi' 26 &nd the Winding 73 of the relay 71. 
in the systein shown in Figure 5, the Secondary 
winding 94 is connected to the winding of the 
electro-nagine, 82, which operates a, vibrator 
83 to make and joi'eak contact with a fixed con 
tact 84. The Winding 3 of the relay 71 is con 
nected in the circuit which includes the source 
of direct current 85, resistance 86, vibrator 83, 
contact 84, conductor 87, conductor 88 and the 
winding 73 back to the source of current 85. 
The coindense 89 is connected from one termi 
nal of the battery to the conductor 87. 
The operation of the System shown in Figure 

5 under clear aid daigeir conditions is the 
Sanne as the operation of the Systein shown in 
Figure 3. Jinder caution conditions, however, 
the alternating current impulse g transmitted 
to the electro-inagnet 82, causes the vibrator 
83 to vibrate in unison therewith, and thereby 
bring acout the flow of a unidirectional current 
in the Wii diing 73, derived from the Source 85. 
The condenser 89 serves to prevent arcing be 
tween the vibrator and armature 83 and the 
contact 34. 
What claim is: 
1. A roadside apparatus for an induction train 

control System comprising an induction ele 
ment for producing in its inert state a danger 
indication, circuit means aSSociated with said 
eleinent for producing any one of a plurality of 
other indications on said element, said induc 
tion element having the same main flux path for 
all of Said indications, and a pair of devices re 
sponsive to the traffic conditions of the imme 
diate block and of the block next ahead con 
trolling said circuit means. 

2. A roadside apparatus for an induction train 
Control Systein comprising an induction element 
for producing in its inert State a danger indi 
cation, circuit means associated with said ele 
ment, and a pair of cooperating track relays for 
variably closing said circuit to produce other 
indications in Said induction element, said in 
duction element having the same main flux path 
for all of Said indications. 

3. A roadside apparatus for an induction train 
control system comprising an induction element 
for producing in its inert state a danger indica 
tion, a winding on Said element, circuit means 
for said winding for producing either of two 
other indications in said induction eleinent, Said 
induction element having the same inain flux 
path for all of Said indications, and neans op 
erable in accordance With roadside conditions to 
control said circuit means. 

4. A roadside apparatus for induction train 
control Systems comprising an inductive element 

1,930,920 
for producing a danger indication when in its 
inert State, a Winding On Said element, circuit 
means for said winding and track relays op 
erable in accordance With track conditions for 
variably closing Said circuit to produce indica 
tions of clear or caution conditions, said induc 
tive element having the same main flux path for 
all of Said indications. 

5. A roadside three-position indicator for in 
ductive train control Systems. comprising an ele 
ment of magnetic material, a Winding means on 
Said element, a circuit mean for Said Winding 
means, and Selective switch means for opening, 
short-circuiting and for connecting a Source of 
enargy to said circuit means to produce any of 
three indications in said element, said Selective 
Switch means comprising a track relay operable 
in accordance. With the condition of the imme 
diate block and another track relay operable in 
accordance With the condition of the block next 
ahead. 

6. A roadside three-position indicator for in 
ductive train control Systems comprising an ele 
ment of magnetic material, a Winding on said 
element, a circuit for said Winding, a source of 
energy, means l'esponsive to the condition of 
One block for Opening and closing Said circuit 
independent of the connection of the source of 
engrgy theireto, and means responsive to the con 
dition of another block for connecting and dis 
connecting Said source of energy in Said circuit. 

7. A roadside three-position indicator for in 
ductive train control Systems comprising an ele 
ment of magnetic material, a Winding means on 
Said element, a circuit means for said Winding 
means, a Source of current, and Selective Switch 
means for opening, for short-circuiting and for 
connecting Said Scurce of current to said circuit 
means to selectively produce the three indica 
tions of Said element. 

8. A road side three-position indicator for 
inductive train control systems comprising an 
element of magnetic material, a Winding means 
on said element, a circuit means for said Wind 
ing means, a source of current, and selective 
SWitch means comprising a pail of cooperating 
track relays for Opening, for short-circuiting and 
for connecting Said Source of current to Said cir 
cuit means to selectively produce the thi'ee indi 
cations of said element. - 

9. A roadside three-position indicator for in 
ductive train control Systems comprising an ele 
ment of magnetic material, a Winding means on 
said element, a circuit means for said Winding 
means, a source of alternating current, and Se 
lective Switch means connprising a relay operable 
in accordance with the condition of the immedi 
ate block and a relay operable in accordance with 
the condition of the block next ahead for open 
ing, for short-circuiting and for connecting Said 
Source of current to Said circuit means to Se 
lectively produce the three indications of said 
element. 

10. A roadside three-position indicator for in 
ductive train control systems comprising an ele 
ment of magnetic material, a Winding on Said 
element, a circuit for said Winding, a pair of 
normally energized relays for Opening and cloS 
ing said circuit, a Source of energy and means 
Whereby said Source of energy is introduced into 
said circuit when one of Said relays is deen 
ergized, said circuit being operated by said re 
lays to selectively produce the three indica 
tions in Said element, 
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11. A roadside three-position indicator for 

inductive train control Systems comprising an 
element of magnetic material, a Winding means 
on said element, a circuit means for said Wind 
ing means, a pair of normally energized relayS 
for closing said circuit, a Soulce of energy, means 
whereby said source of energy is introduced into 
said circuit when one of said relays is deener 
gized, and means for opening the circuit. When 
the other relay is deenergized, said circuit meals 
being operated by said relays to selectively pro 
duce three indications in said element. 

12. In an induction train conti'ol System, daix 
ger and caution receiving circuits, a relay Con 
trolling said danger circuit, a train ca."ried in 
ductor having a winding, a circuit coingfising a 
source of current, said relay and Said Winding, a 
second relay controlling said caution circuit, Said 
circuit congrising a noi'inally energizing winding 
and a normally deemergized Winding, and means 
opsrable to energize said deemergized Winding to 
deenergize the relay, said means Corinprising a 
second winding on the inductor, and a roadside 
inductor cooperating With said train ca, fried in 
ductor. 

13. In an inductive train control System, a 
roadside inductor having a single flux path, a 
Winding on said inductor, circuit (ileans a SSO 
ciated with said winding operable in acCOida ice 
with roadside conditions to indicate ciear, cau 
tion or danger, in coimbination. Wittil train Cal'- 
lied caution and danger circuits, and a tirai). 
carried inductor cooperating with Said roadside 
inductor having one winding for controlling the 
danger circuit and another winding for control 
ling the caution circuit, 

14. In an induction train control System, dan 
ger and caution circuits, a train caried inductor 
having a winding for controlling the dainger cir 
cuit and a second winding for conti'olling the 
caution circuit, a roadside inductor, the train 
carried and roadside inductors having a single 
flux path, circuit means associated there With Op 
iable in accordance with roadside conditions, 

whereby when the train carried inductor passes 
over the roadside inductor under caution condi 
tions, a current will be induced in said Windings 
which will effect an operation of the calation cir 
cuit. 

15. In an induction train control Systern, dail 
ger and caution circuits, noirinally energized re 
lays controlling said circuits, and cooperating 
roadside and train carried inductors, having a 
Single main flux path operable in accordance 
with roadside conditions whereby an induced 
current of One Wave form is applied to Said re 
lays under danger conditions and of another 
Wave form under caution conditions. 

16. In an induction train control System, dan 
ger aid caution circuits, normally energized re 
lays controlling Said circuits, cooperating road 
side and train carried inductors having a single 
main flux path operable in accordaince With road 
side conditions whereby an induced current of 
One Wave foln is applied to said relays under 
danger conditions and of another Wave form 
under caution conditions and rectifying means 
associated with one of said relays. 

17. In an induction train control system, dan 
ger and caution circuits, normally energized re 
lays controlling said circuits, and cooperating 
roadside and train carried inductors having a 
Single main flux path operable in accordance 

5 
With roadside conditions whereby an induced 
current of one wave form is applied to Said re 
lays under danger conditions and of another 
wave form under caution conditions, each relay 
being responsive to only one of Said Wave forms. 

i8. In an inductive train control Systein, a Ve 
hicle carried inductor including prizhai'yi, and 
Secondary windings a'ranged in a single Inag 
netic flux path, vehicle carried devices Oper 
ated by Said Windings for producing any. One 
of three indications, a roadside inductor having 
a fiux path cooperating with the single flux path 
of the vehicle carried inductor, and means re 
sponsive to any one of three roadside conditions 
for operating the inductors to Selectively and 
correspondiingly produce the said indications in 
said vehicle carried devices. 

19. In an inductive train control system, a ve 
hicle carried inductor including a primary and 
a plurality of seconday Windings arranged in 
a single magnetic flux path, a vehicle Source of 
energy for said inductOC, vehicle carried devices 
Selectively operated by the plurality of the Sec 
Ondary Windings for producing any one of three 
indications, a roadside inductor having a flux 
path cooperating with the single flux path of 
the vehicle carried inductor, and means 'espon 
sive to any one of three roadside conditions for 
operating the inductors to Selectively and cor 
respondingly produce the said indications in Said 
Weiicle carried devices. 

28. In an inductive train control System, a 
vehicle carried inductor including primary and 
secondary windings arranged in a single mag 
netic flux path, direct current circuits for said 
primary and Secondaly, WindingS, Vehicle ca'- 
ried devices operated by Said Windings for pro 
ducing any one of three indications, a roadside 
inductor having a flux path cooperating with 
the single fiux path of the vehicle carried in 
ductor, and means responsive to anyone of three 
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roadside conditions for operating the inductorS 
to selectively and correspondingly produce the 
Said indications in Said vehicle carried devices. 

2:... in an inductive train control system, a 
vehicle carried inductor including a primary and 
a plurality of secondary windings arranged on a 
core in a single magnetic flux path direct current 
circuits for said primary and for at least one of 
Said Secondary Windings, Vehicle Carried devices 
selectively operated by said secondary windings 
for producing clear, caution and danger indica 
tions, a roadside inductor having a flux path co 
operating With the single flux path of the ve 
hicle carried inductoi, and means responsive to 
any one of three roadside conditions for operat 
ing the inductors to selectively produce the said 
indications in said vehicle carried devices. 
22. In an inductive train control system, a ve 

hicle carried inductor including primary and sec 

120 

125 

30 

135 ondary Windings arranged on a core in a single 
magnetic flux path, direct current circuits for 
said inductor, vehicle carried devices selectively 
operated by said. Secondary of Said inductor for 
pi'oducing any one of three indications, a road 
Side inductor also having a single iux path which 
cooperates with the single fiux path of the ve 
hicle carried inductor, and neans responsive to 
any one of three roadside conditions for operat 
ing the inductors to selectively, produce the said 
indications in Said vehicle carried devices in cor 
respondence With the three roadside conditions. 

THEODORE BODDE. 
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