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This inveition relates to train control sys 
tems of the intermittent induction type, as 
disclosed in the copending applications of 
Philip X. Rice, Serial Numbers 106,478, filed 

5 May 3rd, 1926, and 714,962, filed May 21st, 
924. 
in the systems shown in the copending ap 

plications above identified, there is disclosed 
a pair of magnetizable train carried cores 

10 provided with primary and secondary wind 
ings, the primary winding being connected 
to a source of alternating current whereby 
the flow of magnetic flux between the cores 
is adapted to induce a current in the second 

ls ary core and coil, the current in the secondary 
being utilized for maintaining an electro 
pneumatic valve in closed position. The ap 
paratus is associated with and adapted to 
be influenced by track-side inductors where 
by the flow of magnetic flux may be inter 
rupted or reduced in such a manner as to 
reduce the alternating current in the second 
ary circuit, and thus permit the electro-pnell 
natic valve to open, this valve having a nor 

s' hail bias to open position. Considerable 
force is necessary to maintain the electro 
pneuiinatic valve in closed position, and conse 
quently considerable secondary current is 
required for this work. 

in the systein disclosed in Copending ap 
plication Serial No. 106,478, above referred 
to, there is disclosed neans whereby the engi 

3. 

neer, by manual operation of a switch, may 
forestall the operation of the apparatus, 
}}rovided the switch referred to is closed be 
fore the train carried device passes over an 
open circuited track inductor. The manual 
ly controllied switch is adapted to supply cur 

35 

rent directly from the source of alternating 
current to the electro-pneumatic valve, 
whereby the latter will be retained in closed 
Osition when the train device passes over 

an open circuited track-side inductor which 
in the secondary current to permit the electro 
pneulinatic valve to open. . . . 
An important object of the present inven 

5 generally outlined above wherein a second s 
C Source of current is employed for maintain 

source of alternating current to a relay to 

i:ormally would effect a sufficient reduction sire closing a suitable switch within a given 

tion is io provide a system of the character 

ing the electro-pneumatic valve in closed 
position, the current from the secondary coil 
of the train shoe being utilized merely for 
closing a relay to complete the circuit from 
the second current source to the electro-pneu- 55 
natic valve, whereby considerable economy 
in the consumption of current is effected in 
asmuch as a weaker current in the secondary 
circuit may be utilized. 
A further object of the invention is to pro- 60 

vide a system of the character justmentioned. 
wherein the reduction of the current neces 
sary in the secondary circuit is adapted to 
render the system more sensitive thus per 
mitting the primary and secondary cores 65 
or shoes to be arranged a substantial dis 
tance above the track-side inductor to be in 
fluenced thereby. . -- 
A further object of the invention is to pro 

vide a train control system provided with 70 
means of the character previously referred to 
whereby the engineer may forestall the open 
ing of the electro-pneumatic valve when pass 
ing oyer, an open circuited inductor, and 
wherein the engineer is further permitted to 5 
“after-stall’ the operation of the valve pro 
vided he takes suitable action within a limited 
time after the locomotive passes over an open 
circuited inductor. . . 
A further object is to provide a forestalling S0 

device including a circuit having a portion 
associated with and adapted to be controlled 
by a time device whereby the engineer may 
close a suitable switch to directly connect the 

S5 

maintain the electro-pneumatic valve in 
closed position, the time device being adapted 
to prevent the closing of the circuit referred 
to after a given interval of time. 

... A further object is to provide a train con 
trol system wherein audible warning is given 
to the engineer when passing over an open cir 
cuited inductor whereby he may, if he so de 
sires, prevent the operation of the system by 

90 

length of time after the locomotive passes 
over the inductor. . . . . 
A further object is to provide means asso 

ciated with a train control system of the haracter above mentioned whereby resetting 100 
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of the electro-pneumatic valve may be effected 
after the speed of the train has been reduced 
to a predetermined limit. 
Other objects and advantages of the inven 

tion will be apparent during the course of 
the following description. - 

In the drawing, the single figure is a dia 
grammatic representation of the train car 
ried circuit. . . . . . . . . , - 
- Referring to the drawing, the numeral 10. 
designates a suitable alternator having take 
off terminals 11 and 12. The terminal 11 is 
connected to a second terminal 13, and a wire 
14 is connected to one end of the primary coil 
12' of the shoe 13. 
mary coil is connected to the terminal 12 
through wires 15 and 16. The shoe also em 
ploys a secondary coil 14 connected to leads 
17 and 18. The shoe employed may be of any 
suitable type, such as the types shown in the 
copending applications above referred to, and 
need not be described in detail. . - 
The numeral 19 designates a manually con 

trolled switch as a whole which is normally 
movable downwardly by gravity to openpo 
sition, as will become apparent. The switch 
19 includes a stem 20 to which are connected 
switch arms 21, 22 and 23, the switch arms 
being suitably insulated from the stem. Con 
tacts 24 and 25 are arranged on opposite sides 
of the arm 21 and are adapted to contact 
therewith. A wire 26 is connected to the con 

35 
tact 25, while a wire 27 is connected between 
the contact. 24 and one end of the coils of a 
relay 28. As shown, the wire 17, connected 
to the secondary coil of the shoe, is connected 

: to the wire 27, while the wire 18 is connected 

40 
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to the opposite end of the coils of the relay 
as at 29. . . . . . . . . . . . . . 

9. The relay is provided with an armature 30 
provided with means (not shown) whereby it 
has a normal bias to open position. The 
armature is provided with a switch arm 31 
which normally contacts with a stationary 
contact 32. The arm 31 is connected by a 
wire 33 with one side of a suitable source of 
current, 34. From the opposite side of the 
source 34, a wire 35 leads to a solenoid 36, the 
lead 37 from the opposite side of the solenoid 
being connected to the stationary contact 32. 

It will be apparent that the relay 28 is 
adapted to be normally energized by current 
induced in the secondary coil of the shoe, 
whereby current is normally supplied from 
the source 34 to the solenoid 36 to maintain 
the latter energized. The solenoid is pro 
vided with a movable core 37' having a valve 

O 
38 arranged at its upper end. This valve 
is adapted to normally close-an opening 39 in 
a chamber 40. 
As shown, a pipe 41 is connected between 

the chamber 40 and a whistle or other au dible signal 42, whereby the signal will be 
operated when fluid pressure is supplied 

The other end of the pri 
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to the chamber 40 in a manner to be de 
scribed. 

Fluid pressure is adapted to be supplied to 
the chamber 40 through opening 39 from a 
reservoir 43, through a pipe 44. A cylinder 
45 is arranged over the reservoir 43 and 
is in constant communication therewith. A 
pipe 46 is connected at one end with the up 
per end of the cylinder 45, the opposite 
end of the pipe 46 being connected to a suit 
able source of fluid pressure supply. A 
piston 47 is arranged to reciprocate in the 
cylinder 45 between the pipe 46 and the 
reservoir 43. The piston 47 is provided with 
a leakage port 48 affording restricted coln 
munication between the opposite ends of the 
cylinder 45 for a purpose to be described. 
The piston 47 is mounted upon the lower 
end of a piston rod 49 the upper end of 
which projects through the upper end of 
the cylinder and a substantial distance there 
beyond. A preferably cylindrical contact 
50 is carried by the piston rod and is insulat 
ed therefrom as at 51. The contact 50 is 
adapted to establish electrical communica 
tion either between a contact 52 and a con 
tact 53, or between the latter contact and 
a third contact 54. 
The upper end of the piston rod 49 is 

adapted to control a swinging switch arm 
55, the latter being movable downwardly 
by gravity and normally supported by the 
upper end of the piston rod. The arm 55 
contacts with a movable contact 56 connected 
to a lead wire 57 and an adjustable set screw 
57' is adapted to limit the downward move 
ment of the contact 56. The opposite end 
of the wire 57 is connected to a swinging 
switch arm 58 which is supported upon the 
upper end of an extension 59 which may be 
formed integral with the core 377. The arm 
58 normally establishes electrical connection 
with a contact 60 connected to one end of a 
wire 61. One side of the source of current 
62 is connected to the wire 61 through a lead 
wire 63, the wire 61 also being connected to 
the Swinging arm 55 as shown. 

In the drawing we have diagrammatically 
shown an electro-pneumatic valve 64. This 
valve includes a pipe 65 normally closed by 
a valve 66 carried by the upper end of an 
armature 6. The valve is normally main 
tained in closed position by a solenoid 67. 
The valve 64 is adapted to control the air 
brake system according to the usual prac 
tice. The solenoid 67 is provided with a 
lead wire 68, the opposite end of this wire 
being connected to the wire 57. The oppo. 
site end of the solenoid winding is connected 
by a wire 69 to the opposite side of the source 
of current 62. 

Contacts 70 and 71 are associated with the 
arm 22 of the Switch 19. A wire 72 connects 
the contact. 70 with the wires 15 and 16, 
While the contact 71 is connected through 
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wires 73 and 74, with the contact 52. The 
wire 73 is also connected to a suitable con 
denser 75, the opposite side of which is con 
nected to the contact 54 through a wire 76. 
Contacts 77 and 78 are associated with the 
arm 23 and are adapted to contact therewith. 
A wire 79 connects the contact 78 with the 
wire 72, while the contact 77 is grounded as 
at 80 through a wire 81. 
Means are provided whereby the valve 64 

may be reset after the solenoid 67 has been 
deenergized. This means includes a speed 
governor 82, the arms of which are adapted 
to contact with stationary contacts 83 and 
84. A wire 85 connects the contact.83 to a 
ground 86. The other contact 84, is con 
nected by a wire 87 to one side of a condenser 
88 of suitable capacity, the opposite end of 
this condenser being connected by a lead wire 
89 to a wire 90. The latter wire is connect 
ed at one end to the contact 53 and the oppo 
site end of the Wire 90 is connected to the 
wire 18 and relay coils 28. - 
The operation of the system is as follows: 
Current is supplied to the primary coil 12' 

of the shoe through wires 14 and 15 from the 
alternator 10. The arrangement of the core 
of the shoe, as previously explained, is such 
that magnetic flux threads the secondary por 
tion of the core from the primary portion, 
thus inducing a current in the secondary 
winding 14. This induced current flows 
through wires 17 and 27 to the relay 28 and 
thence back to the secondary winding 
through leads 29 and 18. The induced cur 
rent may be relatively weak, but will have 
sufficient strength to retain the armature 30 
in closed position whereby the switch arm 31 
will be electrically connected to the contact 
32. Current will then flow from the source 
34, through wire 33 and switch arm 31 to 
contact 32, thence through wire 37 to the 
winding of the solenoid 36, and thence back 
to the source of current 34 through wire 35. 
Thus it will be apparent that the solenoid 
36 normally will be energized to retain its 
core in upper position to hold the valve 3S 
in closed position, thus preventing the pas 
sage of pressure fluid from the reservoir 43 
to the chamber 40. When escape of fluid 
from the reservoir 43 is prevented, the port 
48 serves to establish equal pressures on op 
posite sides of the piston 47 in the cylinder 
45. Since the effective area of the lower face 
of the piston is greater than that of the 
upper face, it will be apparent that the pis. 
ton 47 normally will be moved upwardly to 
the position shown, whereby electrical con. 
nection will be established across the con 
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tacts 52 and 53 by means of the contact, 50. 
With the parts in the position shown, it will 
be apparent that current will flow from the 
source 62 through wire 63, and through either 
wire. 61 or SWitch arm 55. Both the latter 
elements are normally electrically connected 
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to the wire 68, and thus current will be sup 
plied to the solenoid 67, current returning 
from the Solenoid to the source 62 through 
wire 69. Thus the valve 66 will be maintained 
closed and the braking system of the vehicle 
will remain inoperative permitting the ve 
hicle to proceed. . . . . ... -- 

If the vehicle passes over a track inductor 
the coil of which is in a closed circuit, the 
passage of magnetic flux between the primary 
and secondary cores will not be interrupted, 
and accordingly the relay coils. 28, will not 
be affected but will maintain the arm 31 in 
closed position. - 
an open circuit, due to danger traffic condi 
tions in the next track block, the passage of 
magnetic flux previously referred to will be 

70 
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If the inductor coil is in 
S0 

interrupted or reduced thus affecting the re 
lay 28 and permitting the armature thereof 
to open. This action obviously breaks the 
electrical connection between switch arm 31 
and contact 32 and hence the solenoid 36 will 
be deenergized, permitting its armature to 
drop. The valve 38 then will be opened per 
mitting the escape of pressure fluid from the 
reservoir 43 to the chamber 40, and the sig 
na) 42 will be sounded. This action further 
decreases the pressure in the lower end of 
cylinder 45 and since this pressure decrease 
takes place slightly faster than the pressure 

S5 
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can be built up through the escape of fluid 
through the port 48, it will be apparent that 
the piston 47 will slowly drop. Movement of 
the piston downwardly permits the movable 
contact 56 to move downwardly until its 
movement is arrested by the set screw 57. 

108 

whereupon further downward movement of 
the piston breaks the electrical connection 
between the switch arm 55 and contact 56. 
Since the switch arm 58 will have been dis 
connected from the contact 60 upon the pre 
viously described deenergization of the sole 
noid 36, no current will be supplied from the 
source 62, to the solenoid 67, and hence the 
valve 66 will open thus setting the brakes 
of the vehicle and causing it to stop. - 
Means are provided whereby the engineer 

may forestall the operation of the valve 66 
before the vehicle passes over a track induc 
tor. By lifting the switch 19, the arms 21 
and 22 may be caused to establish connection 
with their respective contacts. Current will 
then be supplied from terminal 11, through 
wire 26, contact, 25, arm 21 and contact 24, 
and thence through wire 27 to coils 28. From 
the relay 28 current, flows through wire 90 
to contact 53, across contact 50 to contact, 52, 
and thence back to the other terminal of the 
alternator through wire 78, contact 71, arm 
22, contact 70 and wires 16 and 72. Thus it 
will be apparent that current will be supplied 
directly to the coils. 28 from the alternator 
whereby a decrease in current in the second 
ary core of the shoe when passing over an 
open circuited inductor will not affect the 
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coils. 28 and the circuits supplied with cur 
rent from the sources 34 and 62 will remain 
closed and the vehicle is permitted to pro 
ceed. . . . - 
Under some conditions, as during fogg 

weather, it is difficult for the engineer to see 
the visible block signal before the shoe passes 
over the inductor, and accordingly we provide 
means whereby the engineer may “after-stall’ 
the operation of the electropneumatic valve, 
provided he takes proper steps within a lim 
ited time after the vehicle has passed over 
the inductor. As previously stated, a Sufi 
cient reduction in current to permit the arma 
ture 30 to open causes the circuit of the source 
34 to be opened thus deemergizing the solenoid 
36. This action causes the two results pre 
viously referred to, namely the sounding of 
the signal 42 and the slow lowering of the Sc 

20 piston 47. Downward movement of the ps. 
ton causes the contact 50 to bridge across the 
contacts 53 and 54 before the connection is 
broken between contacts 55 and 56. if the 
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engineer desires to prevent the application 
of the brakes, he necessarily must take the 
proper steps before the contact 50 passes 
downwardly beyond the contact 53. Under 
such conditions upward movement of the 
switch 19 closes a circuit from the alternator 
substantially in the manner previously de 
scribed in connection with the forestalling of 
the operation of the pneumatic valve. In 
stead of current passing from the contact 53 
to the contact 52, however, it will pass to the 
contact. 54, and thence through wire 76 and 
condenser 75, to wire 73 from which the cur 
rent returns to the alternator in the manner 
previously described. It will be obvious that 
the windings of the relay 28 possess substan 
tial inductive reactance, and accordingly the 
current from the alternator is not sufficient 
to reset the armature 30 unless this inductive 
reactance is neutralized. Accordingly We pro 
vide the condenser 75 in circuit with the coils 
28, and the capacity reactance of the coin 
denser 5 is sufficient to overcome the induc 
tive reactance of the relay windings where 
by the latter may be sufficiently energized to 
attract its armature and close the circuit of 
the source 34. When the relay 28 is thus en 
ergized, the circuit, will be closed between the 
source 34 and solenoid 36 whereby the arma 
ture of the latter will be moved upwardly to 
close the valve 38. This action prevents fur 
ther escape of fluid from the reservoir 43 and 
permits a balanced pressure to be reestab 
lished in the cylinder 45 whereupon the pis 
ton 47 will nove upwardly to normal position 
without having broken the connection be 
tween contacts 55 and 56. Thus it will be ap 
parent that the brakes will be prevented from acting and the vehicle may proceed. 
... If the vehicle travels over the inductor 
without having the operation of the pneumat 
ic valve “forestalled” or “after-stalled” it 
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will be apparent that the brakes will be ap 
plied due to the breaking of the circuits to 
the solenoid 64 and the consequent release of 
air from the brake pipes. The contact 50 
thus will move downwardly beyond the con 
tact 53 and the circuit through contacts 55 
and 56 will be broken, thus making it impos 
sible for the engineer to reset the solenoid 
67 by operating the switch 19. Under such 
conditions, it is necessary for the engineer to 
wait until the vehicle has reached a mini 
mum or zero speed whereby the contacts 83 
and 84 will be connected to each other. At 
this time, as previously stated, the piston 47 
will have moved downwardly a sufficient dis 
tance to open the circuit between contacts 55 
and 56 and accordingly the brakes will be 
set. As shown in the drawing, the arms 21 
and 23 are adapted to establish connection 
with their respective contacts before the cir 
cuit may be established across the contacts 
70 and 71. When the vehicle has been 
brought to a minimum or zero speed, the en 
gineer may lift the switch 19 to close the cir 
cuit, between the contacts 77 and 78. Under 
such conditions, current will be supplied 
from the alternator to the wire 90, in the 
manner previously described, and this cur 
rent flows to wire 89, and thence to the con 
denser 88 to wire 87 and contact 84. The cur 
rent then flows through the governor arms 
82 and wire 85, to ground 86 and ground 
80. Current is returned to the alternator 
through wire 81, contact 77, arm 23, contact 
78, and wires 79 and 16. The reset condenser 
88 is of substantially the same capacity as 
the condenser 75, being adapted to neutralize 
the inductive reactance of the relay 28. Thus 
it will be apparent that it will be impossible 
for the engineer to reset the valve 66 through 
the circuit just described until the train has 
been brought to a minimum or zero speed. 
It will be apparent that an appreciable length 
of time is required for the piston 47 to move 
downwardly to break the connection between 
contacts 55 and 56, and similarly it requires 
a considerable interval of time to close the 
circuit between these members when the re 
set mechanism is operated. The switch 58 is 
provided in order that the solenoid 64 may be 
quickly energized when the reset switch is 
closed without waiting for the piston 47 to 
move upwardly to close the circuit between 
the contacts 55 and 56. - 

In Operation we prefer to arrange the cyl 
inder 45 and associated elements in such a 
manner that it requires approximately three 
seconds for the contact 50 to pass downward 
ly beyond the contact 53, this interval of time 
being given to permit the engineer to “after 
stall” the operation of the relay if he so de 
sires. - 

From the foregoing it will be apparent that 
relatively slight currents are sufficient to op 
erate the valve magnet 28, and accordingly 
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the system possesses an increased degree of 
sensitivity since relatively smaller current 
reductions are necessary in the secondary 
coil to permit the armature. 30 to open. This 
increased sensitivity results in economy in the 
use of the alternating current, and also per 
mits the shoes to be arranged at a greater 
height above the inductor. -- 

It is to be understood that the form of our 
invention here with shown and described is 
to be taken as a preferred example of the 
Same and that various changes in the shape, 
size and arrangement of parts may be resort 
ed to without departing from the spirit of 
the invention or the scope of the subjoined 
claims. 
We claim: 
1. in a train control system, a source of 

current, electrically operated means normally 
energized to maintain it in operative position 
to permit the vehicle to proceed, circuits asso 
ciated with said source of current and adapt 
ed to be influenced under certain track con 
ditions to cause deenergization of said elec 
trically operated means to influence the speed 
of the vehicle, at least one of said circuits 
normally being inductively reactive, said: 
Source normally being ineffective for render 
ing said electrically operated means oper 
ative after it has been deenergized,an auxil 
iary circuit adapted to cause the energization 
of said electrically operated means by said 
source independently of track conditions and 
including capacity reactance adapted to neu 
tralize the inductive reactance of one of said 
first named circuits, and time controlled 
means for breaking said auxiliary circuit. . . 

2. In a train control system, a source of: 
current, electrically operated means normally 
energized to maintain it in operative position 
to permit the vehicle to proceed, circuits 
associated with said source of current and 
adapted to be influenced under certain track 
conditions to cause deenergization of said 
electrically operated means to influence the 
speed of the vehicle, at least one of said cir 
cuits being inductively reactive, said source. 
being normally ineffective for rendering said 
electrically operated means operative after 
it has been deenergized, a reset circuit in 
cluding sufficient capacity reactance to neu 
tralize the inductive reactance of one of said 
first mentioned circuits, and speed respon 
sive means adapted to complete said reset. 
circuit when the speed of the vehicle is re 
duced to a certain point to cause energization 
of said electrically operated means. 

3. In a train control system, a source of 
alternating current, train controlling means 
including electro-magnetic means normally 
energized from said source to permit the 
vehicle to proceed, a circuit influenced by 
track conditions and adapted to control Said 
electro-magnetic means whereby the latter 
becomes deemergized to apply the brakes of 

5 

the vehicle under certain track conditions, 
said source being normally ineffective for 
Operating said electro-magnetic means after 
it has become deenergized, an auxiliary cir 
cuit, tuned to the frequency of said source, 
for operating said electro-magnetic means 
after its deelergization, a manually con 
trolled Switch in said auxiliary circuit, a 

zo 

second switch adapted to complete said aux 
iliary circuit when said manually controlled 
Switch is closed, and time controlled means 
for said second named switch including a 
reSSure chamber adapted to be influenced 

by track conditions to release pressure there 
from under certain track conditions whereby 
said second named switch will be rendered 
operable to open said auxiliary circuit after 
an interval of time. . . . . . . . . . . . . . . . . 

4. In a train control system, a source of 
alternating current, train controlling means 
including electro-magnetic means normally 
energized from said source to permit the 
vehicle to proceed, a circuit influenced by 
track conditions and adapted to control said 
electro-magnetic means whereby the latter 
becomes deemergized to apply the brakes to 
the vehicle under certain track conditions, 
Said source being normally ineffective for 
causing operation of Said electro-magnetic 
means after it has become deenergized, an 
auxiliary circuit, tuned to the frequency of 
said source, for operating said electro-mag 
netic means after its deemergization, a man 
ally controlled switch in said auxiliary cir 

cuit, a control switch adapted to complete 
said auxiliary circuit when said manually 
controlled Switch is closed, a piston con 
nected to said control switch, a pressure 
chamber in which said piston is arranged, 
and means for releasing pressure from said 
chamber under certain track conditions 
whereby it will be rendered operable to open 
Said auxiliary circuit after an interval of 
time. . . . . . . . . . . . . . . . 

5. In a train control system, a source of 
alternating current, train controlling means 
including electro-magnetic means normally 
energized from said source to permit the 
vehicle to proceed, a circuit influenced by 
track conditions and adapted to control said 
electro-magnetic means whereby the latter 
becomes deemergized to apply the brakes of 
the vehicle under certain track conditions, 
said source being ineffective for operating 
Said electro-magnetic means after it has be 
come deenergized, an auxiliary circuit, tuned 
to the frequency of said source, for operating 
said electro-magnetic means after its deener 
gization, a manually controlled switch in said 
auxiliary circuit, a control switch adapted to. 
complete said auxiliary circuit when said 
manually controlled switch is closed, a pis 
ton connected to said switch, a pressure cham 
ber in which said piston is arranged, means 
for releasing pressure from Said chamber 
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under certain traffic conditions whereby it 
will be rendered operable to open said aux 
iliary circuit after an interval of time, and a 
signal operable upon release of pressure from 
said chamber. 

6. In a train control system, a source of 
current, train controlling means including 
electro-magnetic means normally energized 
to permit the vehicle to proceed, a circuit in 
fluenced by track conditions and adapted to 
control said electro-magnetic means whereby 
the latter will become deemergized to apply 
the brakes of the vehicle under certain track 
conditions, said current source being inef 
fective for operating said electro-magnetic 
means after it has become deemergized, an 
auxiliary circuit adapted to render current 
from said source effective for operating said 
electro-magnetic means, a manually con 
trolled switch for said auxiliary circuit, a 
control switch adapted to complete said 
auxiliary circuit when said manually con 
trolled switch is closed, a piston connected 
to said control switch, said piston being pro 
vided with a port extending therethrough, a 
cylinder in which said piston is adapted to 
reciprocate, a source of fluid pressure supply 
communicating with one end of Said cylinder, 
and means for permitting the escape of fluid 
pressure from the opposite end of said cylin 
der under certain track conditions whereby 
said control switch will be rendered operable 
to open said auxiliary circuit after an interval 
of time. . . . . 

7. In a train control system, a primary cir 
cuit and a secondary circuit adapted to be 
inductively coupled, a Source of alternating 
current for said primary circuit, a relay con 
nected in said secondary circuit and having a 
normal bias to open position, said relay being 
normally energized by induced current in 
said secondary circuit and adapted to be de 
energized under certain track conditions to 
permit it to open, electro-pneumatic train 
control means, a source of current for saic 
train control means, a switch connecting said 
second source to said train control means and 
adapted to be opened upon deemergization 
of said relay, and a time controlled switch 
operable to connect said source of alternating 
current directly to said relay. 

8. In a train control system, a primary 
circuit and a secondary circuit adapted to be 
inductively coupled, a source of alternating 
current for said primary circuit, a relay con 
nected in said secondary circuit and having 
a normal bias to open position, said relay 
normally being energized by induced current 
in said secondary circuit and adapted to be 
deenergized under certain track conditions to 
permit it to open, electrically operated train 
control means, a source of current for said 
train control means, a Switch normally con 
necting said second source to said train con 
trol means, pneumatically operated means 
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normally retaining said switch in closed posi 
tion, and means controlled by the deemergiza 
tion of said relay for rendering said pneu 
matically operated means inoperative. 
9. In a train control system, a primary cir 

cuit and a secondary circuit adapted to be 
inductively coupled, a source of alternating 
current for said primary circuit, a relay con 
nected in said secondary circuit and having a 
normal bias to open position, said relay nor 
mally being energized by induced current in 
said secondary circuit and adapted to be de 
energized under certain track conditions to 
permit it to open, electrically operated train 
controlling means, a source of current for said 
train control means, a switch connecting said 
Source to said train controlling means, pneu 
matically operated means including a fluid 
pressure reservoir for retaining said switch in 
closed position, and means controlled by the 
deenergization of Said relay for releasing 
pressure from said reservoir. 
i0. In a train control system, a primary cir 

cuit and a secondary circuit adapted to be in 
ductively coupled, a source of alternating cur 
rent for said primary circuit, a relay connect 
edin said secondary circuit and having a nor 
mal bias to open position, said relay normally 
being energized by induced current in said 
Secondary circuit and adapted to be deener 
gized under certain traffic conditions to per 
mit it to open, electrically operated train con 
trolling means, a source of current for said 
train controlling means, a Switch connecting 
said second named source to said train con 
trolling means, pneumatically operated 
means including a fluid pressure reservoir for 
retaining said Switch in closed position, means 
controlled by the deemergization of said re 
lay for releasing pressure from said reser 
voir, and an audible signal adapted to be 
actuated upon the release of pressure from 
said reservoir. . . . . . . . . 

11. In a train control system, a primary 
circuit and a secondary circuit adapted to be 
inductively coupled, a source of alternating 
current for said primary circuit, a relay coin 
nected in said secondary circuit and having 
a normal bias to open position, said relay 
normally being energized by induced cur 
rent in said secondary circuit and adapted 
to be deemergized under certain track condi 
tions to permit it to open, electro-pneumatic 
train control means, a source of current for 
said train control means, a switch connect 
ing Said Second named source to said train 
controlling means, a piston normally adapted 
to retain said switch in closed position, a 
cylinder in which said piston is adapted to 
reciprocate, means for supplying fluid pres 
Sure to One end of Said cylinder to retain said 
Switch in closed position, and electrically 
operated means for releasing pressure from 
said cylinder to permit said switch to be 
opened upon deenergization of said relay. 
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12. In a train control system, a primary 
circuit and a secondary circuit adapted to be 
inductively coupled, a source of alternating 
current for said primary circuit, a relay con 
nected in said secondary circuit, and having 
a normal bias to open position, Said relay nor 
mally being energized by induced current in 
said secondary circuit and adapted to be de 
energized under certain 

control means, a 
train control means, a Switch connecting said 
second named source to said train control 
means, a piston normally adapted to retain 
said Switch in closed position, a cylinder in 
which said piston is adapted to reciprocate, 
means for supplying fluid pressure to Said 
cylinder to retain said switch in closed posi 
tion, a valve normally adapted to prevent. 
escape of fluid from said cylinder, and elec 
tro-magnetic means normally energized for 
retaining said valve in closed position, said 
electro-magnetic means being adapted to be 
deenergized upon the opening of said relay. 

13. In a train control systein, a primary 
circuit and a secondary circuit adapted to be 
inductively coupled, a source of alternating 
current for said primary circuit, a relay con 
hected in said secondary circuit and having 
a normal bias to open position, said relay 
normally being energized by induced cur 
rent in said secondary circuit and adapted to 
be deenergized under certain track conditions 
to permit it to open, electro-pneumatic train 
control means, a source of current for said 
train control means, a Switch connecting said 
second named source to said train control 
means, a piston normally adapted to retain 
said switch in closed position, a cylinder in 
which said piston is adapted to reciprocate, 
means for supplying fluid pressure to said 
cylinder to retain said Switch in closed posi 
tion, a valve normally adapted to prevent es 
cape of fluid from said cylinder, and electro 
magnetic means normally energized for re 
taining said valve in closed position, said 
electro-magnetic means being adapted to be 
deenergized upon the opening of said relay, 
a contact movable by said piston, a forestall 
ing circuit normally including said contact, 
and a manually operable Switch adapted to 
complete said forestalling circuit, said last 
named circuit being adapted to be broken 
after a predetermined interval of time upon 
the release of pressure from Said cylinder. 

14. In a train control system, a primary 
circuit and a secondary circuit adapted to be 
inductively coupled, a source of alternating 
current for said primary circuit, a relay con 
nected in said secondary circuit and having 
a normal bias to open position, said relay nor 
mally being energized by induced current in 
said secondary circuit and adapted to be de 
energized under certain track conditions to 
permit it to Open, electro-pneumatic train 

track conditions to. 
permit it to open, electro-pneumatic train Dein, 

source of current for said 

7 

control means, a source of current for said 
train control means, a switch connecting said 
second named source to said train control 
means, a piston normally adapted to retain 
said switch in closed position, a cylinder in 
which said piston is adapted to reciprocate, 
means for supplying fluid pressure to said 
cylinder to retain said switch in closed posi 
tion, a valve normally adapted to prevent 
escape of fluid from said cylinder, electro 
magnetic means normally energized for re 
taining said valve in closed position, said 
electro-magnetic means being adapted to be 
deenergized upon the opening of said relay, 
a contact movable with said piston, a fore 
stalling circuit normally including said con 
tact, a manually operable switch adapted to 
complete said forestalling circuit, said last 
named circuit being adapted to be broken 
upon movement of said contact, an after 
stalling circuit including in part said fore 
stalling circuit, said after-stalling circuit also 
including said contact after the latter has 
noved to break said forestalling circuit, and 
a nanually controlled switch adapted to com 
plete said after-stalling circuit. 

15. In a train control system, electrically 
operated means normally energized to main 
tain it in operative condition to permit the 
vehicle to proceed, intermittently operative 
means actuated under certain traffic condi 
tions to render said electrically operated 
means inoperative and thus to influence the 
speed of the vehicle, a pair of circuits asso 
ciated with said electrically operated means, 
one of said circuits being operative when 
closed prior to the operation of said inter 
mittently operative means for retaining said 
electrically operated means energized during 
such operation, the other circuit being adapt 
ed when closed within an interval of time 
after the operation of said means for restor 
ing said electrically operated means to nor 
nial condition, and a common manually op 
erable switch member for closing said cir 
cuits. . . . . . . . . . . . . . 

16. In a train control system, a source of 
current, electrically operated means nor 
mally energized from said source to main 
tain it in operative condition to permit the 
Vehicle to proceed, automatic means oper 
ative under certain traffic conditions to ren 
der said electrically operated means inopera 
tive and thus to influence the speed of the 
vehicle, control means operative prior to the 
operation of said automatic means for ren 
dering the latter ineffective for influencing 
the Speed of the vehicle, a second control 
means including in part said first named con 
trol means and operable within an interval 
of time after the operation of said automatic 
ineans for restoring the normal condition of 
said electrically operated means, and com 
mon manually operable means for both of 
said control means. 
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17. In a train control system, a source of 
alternating current, electrically operated 
means normally energized from said source 
to maintain it in operative condition to per 
mit the vehicle to proceed, automatic means 
operable under certain traffic conditions to 
render said electrically operated means in 
operative and thus to influence the Speed of 
the vehicle, a circuit adapted when closed 
to maintain said electrically operated means 
energized upon operation of said automatic 
means but being adapted to supply insufti 
cient current to said electrically operated 
means to initially operate it, a circuit adapt 
ed when closed within an interval of time 
after operation of Said automatic means to energize said electrically operated means, 

20 

25 

said last named circuit being adapted to sup 
ply sufficient current to said electrically op 
erated device to initially operate it, and com 
mon switch means for closing said gircuits. 

18. In a train control system, a source of 
alternating current, electically operated 
means normally energized from Said source 
to maintain it in operative condition to per 
mit the vehicle to proceed, said means 
possessing a substantial degree of inductive 
reactance whereby current from said source 
is insufficient to initially operate it, auto 

80 matic means operative under certain traffic 
conditions to render said electrically oper 
ated means inoperative and thus to influence 
the speed of the vehicle, a circuit adapted 
when closed to maintain said electrically op 
erated means energized upon operation of 
said automatic means but being adapted to 
supply insufficient current to said electrically 
operated means to initially operate it, a cir 
cuit adapted when closed within an inter 
val of time after operation of said automatic 
means to energize said electrically operated 
means, said last named circuit possessing 
sufficient capacity reactance to neutralize the 
inductive reactance of said electrically op 
erated means whereby said last named circuit 
is adapted to supply sufficient current to said 
electrically operated means to initially oper. 
ate it, and common switch means for closing 
said circuits. x . . 

19. In an automatic train control system, 
the combination of a car-carried apparatus 
comprising means to apply the brakes auto 

55. 
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matically, an air-pressure operated contactor 
having two contacting positions, and a manu 
ally operable device which, when operated, 
permits prevention of an automatic applica 
tion of the brakes provided that the contactor 

tures. 

having two contacting positions, and a man 
ually operable device which when operated 
permits prevention of an automatic applica 
tion of the brakes provided the brake-setting 
means are in their inactive position and the 
contactor is in one of its contacting positions, 
said manually operable device also permit 
ting restoration of the brakes provided the 
contactor is in its other contacting position. 

21. In a train control system, the combi 
nation of car-carried apparatus and track 
way devices cooperating inductively in case 
of danger conditions ahead, the car-carried 
apparatus comprising brake-setting means, 
an air-operated piston having normally bal 
anced pressures on opposite sides, two air 
operated contacts actuated by said piston, one 
normally closed and the other normally open, 
and an acknowledging device, the acknowl 
edging device preventing the automatic ap 
plication of the brakes provided the nor 
mally closed air-operated contact has not 
been opened, such prevention not being pos 
sible if the pressure on one side of the piston 
has dropped below a predetermined amount, 
and permitting release of the brakes, after 
an automatic brake application, only if the 
other air-operated contact is closed. 

In testimony whereof we affix our signa 
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is in one of its contacting positions, said man 
ual device permitting restoration of the 
brakes provided the contactor is in its other 
contacting position. . . . . . 

20. In an automatic train control system 
for railroads, the combination of a car-car 
ried equipment comprising brake-Setting 
means, an air-pressure operated contactor 
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