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The present invention relates to railway
signalling, and more particularly to com-
bined signal and automatic train control
systems.

8 The invention provides in combination
with a block system, giving visual indica-
tions of a predetermined stretch of track,
simple mechanism controlled by the system
for automatically applying the brakes of a

10 train on entering a danger zone unless cer-
tain conditions are satisfied.

The object of the invention, in general, is
to- provide automatic train control mecha-
nism having permissive features which af-

18 ford the maximum degree of flexibility in
train movements consistent with safety.

In practical railroad operation it often be-
comes desirable that a train enter a stretch
of track which the signals indicate is oc-

20 cupied by another train or is in an other-
wise dangerous condition, and to maneuver
in such stretch without automatic restric-
tions. Therefore absolute train control sys-
tems, which require a-train to stop upon the

25 reception of a danger signal and wait until

2]

& proceed signal i1s displayed, are imprac- -

tical; and those permissive systems which,
although permitting a train to enter a

danger zone, automatically restrict its move- -

30 ments in such zone to a low speed, are un-
desirable, because of the time that would be
lost by such restricted movements and fur-
thermore because it is often necessary for a
train operating in a danger zone to increase
its speed for short distances above that im-
posed automatically.

Prior to Nov. 24, 1915, the date on which
the application for my Patent No. 1.216,038
was filed I recognized these requirements of
40" practical railroad operation and devised the

automatic permissive control system shown
therein to meet the sitnation, This'system is

3
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fully permissive, being restrictive only so far -

as to require the speed of the train to be re-
duced to or below a predetermined value on
entering a- danger zone and to require the
engineer to show by a conscious manual act
his'knowledge of the situation. “The system
thus -assures that when a train enters a
50 danger zone its speed will be low and the

4
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engineer will be aware of the fact that he is-

entering a danger zone. These two factors,
low speed and alertness of the engineer on
enfering o danger zone. fully satisfy all re-
55 quitements of safe railroad operation, as is
now recognized by the authorities, although

Serial No.. 59,869.

for a long time subsequent to- my invention '
approval was withheld from any but purely
automatic systems. SRR i

The train control mechanism of the pres- 60 -
ent invention operates on precisely the same -~
broad principle as that of the mechanism -
shown in my patent, but applies that prin-
ciple in the operation of an entirely different
character of mechanism. In the system of 65
the present invention there is no mechanical
coaction between train and track elements, *
as in the system shown in said patent, but
communication between the track and train
is effected by the inductive action of track 79
magnets on ‘train - carried  elements. The
speed-limits are imposed by the relations be-
tween the train and track elements, requir-
ing no complicated speed responsive mecha-
nism ; and the train carried mechanism is ac- 78
cordingly * of very simple : construction,
adapted to beé easily and cheaply installed.
The invention is applicable to single track
roads on which traflic. moves in both direc-
tions or to roads on which traffic moves in 89
one direction only. o ‘

More specific objects and advantages of
the invention will become apparent herein-
after. : :

Referring to the accompanying drawings 8
for a particular description of one system
embodying the invention, with the under-
standing that the invention is easily capable
of embodiment in mechanisms substantially
different from the specific mechanisms illus- 90
trated :— =+ :

Figure 1 is:a diagrammatic view . of the -
track system; :

Figure 2 1s a diagrammatic view on a
larger scale showing one set of track mag- 95
nets‘and a vehicle installation ; S

Figure 8 is a longitudinal vertical section
through one of the train carried units; and

Fipure 4 is a horizontal sectional view of a
train carried unit with the cover of the hous-
ingremoved. - . : L

The system :1llustrated provides for traf-
fic in both directions. - ,

The track is divided into sections by.in-
sulated joints 8 in the two track rails. and
each section is subdivided by an insulated
jeint 9 in one track rail. Blocks A. B, C, D
etc. ave defined by the insulated joints 9.
Iror each block there are two track relays,
the track relays for the blocks A; B, C.and
D being designated respectively. 108 10#;
10°, 10%"; 10°,-10¢"; and 104 10%.  Theseé re-
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lays may be energized by track current of
any suitable character, batteries 11 being
shown for this purpose.

Considering the direction of traffic to be
east and west, there is provided for block A
a set of signal lamps G*, Y* and R,
colored respectively green, yellow and red,
for the control of west-bound traffic and lo-
cated at the east end of block A, a similar
set of lamps (not shown) being provided at
the west end of this block for the control of
east-bound traffic. Similarly, for block B,
lamps Gb Y® and R® control east-bound
trafic and lamps G", Y and R control
west-bound traffic: for block C, lamps G®,
Ye and Re control east-bound traffic and
lamps G¢, Y*, and R* control west-bound
traffic: for block D, lamps G¢, Y? and R¢
control east-bound traffic.

For each block there are also provided two
sets of train control track magnets mounted
transversely in any suitable manner on the
road bed, each set consisting of an electro-
magnet controlled by the track relays, an
operating permanent magnet closely asso-
ciated with the electro-magnet and one or
more holding magnets spaced from the op-
erating magnet in the direct'on of traffic.
Each set is located near the entrance to its
respective block. Accordingly, in advance
of the east end of block A there is a set of
track magnets controlling west-bound traflic,
consisting of an electro-magnet 12*, an op-
erating permanent magnet 18%" and three
holding permanent magnets 14*’, a similar
set (not shown) being provided in advance
of the west end of th's block for the control
of east-bound traffic; in advance of the west
end of block B there is a similar set 12°, 13",
14%, controlling east-bound traffic, and in
advance of the east end, a set 12", 13", 14>,
controlling west-bound traflic; for block C,
set 12¢, 13¢, 14¢ controls east-bound traffic and
set 12¢, 18 and 14¢ controls west-bound
traffic; for block D, set 129, 134, 14% controls
east-bound traffic.

There is further provided for each block
a battery 157, 155 15¢, 15¢ etc., each having
its negative pole connected to a common con-
ductor 16, these batteries being adapted to
energize the signal lamps and track magnets
through connections controlled by the track
relays.

Normally, that is when the sections are not
occupied, all the s‘gnal lamps are extin-
guished. When a train occupies the section
immediately in advance of the block at the
entrance of which a set of lamps is located,
the green, or clear, lamp of that set will be
illuminated provided that particular block
and two blocks immediately in advance
thereof are clear. If only one block in ad-
vance of the particular block is clear, the
yellow, or cantion, lamp will be illuminated ;
and if either the particular block or the
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block in advance is occupied, the red, or
danger, lamp will be illuminated.

For example, suppose a train occupies the
cast seetion of block A and blocks B, C and
D are clear. Under these conditions the
following ¢'reuit is closed through the clear
lazip G°: from the negative pole of battery
154, common conductor 16, conductor 17,
back contact 18 of track relay 10+, line con-
ductor 19, conductor 20, relay 21, green lamp
GP, conductor 22, front contacts 23 and 24 of
track relays 10* and 10", line conductor 25,
front contacts 26 and 27 of track relays 10°
and 10¢, line conductor 28, front contacts
29 and 30 of track relays 10¢ and 10%, and
by conductor 31 to the positive pole of hat-
tery 154 Since this circuit includes front
contacts of the track relays for blocks B, C
and D, it can not be closed unless all these
blocks are clear.

Suppose with the train occupying the east
section of bloek A, another train is in block
D. The c'reuit of the clear lamp traced
above will then be broken at front contact
29 or 80, and the following circuit will be
closed through the caution lamp Y®: frem
the negative pole of battery 15° common
conductor 16, conductor 17, back contact 18,
line conductor 19, conductor 20, yellow lamp
Y®, back contact 32 of relay 21, conductor
33, front contacts 34 and 35 of track relays
10 and 10", line conductor 36. front con-
tacts 37 and 38 of track relays 10° and 10%,
and by conductor 39 to the positive pole of
battery 15¢. It will be noted that when the
cireuit of the clear lamp is closed, the cireuit
of the caution Jamp is open at hacl: contact
32, the clear lamp cireu’t including the wind-
ing of relay 21. Since the circuit of caution
lamp Y?® includes front contacts of the track
relays connected to blocks B and C, if any
section of ecither of these blocks is occupied
the caution lamp will remain unlit.

Suppose again that with the train in the
east scct'on of block A, another train oc-
cupies either block B or block C. The fol-
lowing circuit through the red Jamp R* will
then be closed; from the negative pole of
hattery 15% common conductor 16. conductor
17, back contact 18, line conductor 19, con-
ductor 20, red lamp RP, back contact 40 of
relay 41, and conductor 42 to the positive
pole of battery 15, Tt will be observed that
the circuit of the red lamp is open at back
contact 40 of relay 41 when either the green
or the yellow lamp is lit. relay 41 Deing
energized at these times. The c¢'reuit of re-
lay 41 is as follows: battery 15¢, common
conductor 16, conductor 17, back contact 18,
line conductor 19, conductor 20, the winding
of relay 41, conductor 83, front contacts 34
and 35, line conductor 36, front contacts 37
and 388, and hack to battery through con-
ductor 39. Since this circuit includes front
contacts of the track relays connected to
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blocks B and C only, it will be closed when-
ever the circuit of the green or the yellow
lamp is closed. -

When the east-bound train enters the east
section of block B, relay 10~ will drop,
closing its back contact 43 and thereby com-
pleting the circuit of green lamp G°, if
three blocks in advance are clear; or the cir-
cuit of yellow lamp Y°, if only two blocks
in advance are clear; or the circuit of red
lamp Re, if either of the two blocks in ad-
vance are occupied. Under similar condi-
tions, the circuit of lamp (9, or Y¢, or R¢
is closed when the east-bound train enters
the east section of block C and causes closure
of the back contact of track relay 10%.
Similarly, when a west-bound train occupies
the west section of block D, it shunts the
track relay 10® and closes at back contact
45, the circuit of green lamp G*’ or that of
yellow lamp Y* or that of red lamp R,
depending respectively upon whether three
or two blocks in advance are clear or either
of the two blocks in advance are occupied.
When the west-bound train enters the west
end of block C it causes closure of back con-
tact 46 of track relay 10°, thereby closing the
circuit of lamp G*” or Y* or R*; and when
said west-bound train enters the west sec-
tion of block B it causes closure of back
contact 47 of track relay 107, closing the cir-
cuit of lamp G* or Y* or R¥. Having de-
scribed in detail the circuits of lamps G,
Y* and R®, controlling east-bound traffic into
block B, it would be a needless repetition
to trace the circuits of the remaining lamps,
since the circuits of any one set are exactly
similar to those of each of the other sets.
. Track magnets 12, 13 and 14 are arranged
in sets, each set being located a suitable dis-
tance In advance of its respective block.
Each set comprises an electro-magnet 12, an
operating permanent magnet 13 closely asso-
ciated with the electro-magnet and adapted
to be neutralized thereby, and two or more
holding magnets 14, the permanent magnets
being -longitudinally spaced apart at such
distances that their zones of influence with
respect to the train carried mechanism over-
lap. The operating permanent magnet is
adapted to neutralize the action of a train
carried permanent magnet on a normally
closed circuit controller in a train control
circuit when the train passes over the oper-
ating magnet and its associated electro-
magnet is deenergized, thus causing the cir-
cuit controller to open. The holding mag-
nets 14 function to hold the circuit controller
open until the train has passed a predeter-
mined distance out of the influence of the
operating magnet 13. These holding mag-
nets are weaker than the operating magnet
and of insufficient power to cause the circuit
controller to open, but effective to hold said
circuit controller open after it has been

3

opened by the action of the operating mag-

net. When the electro-magnet is energized, -

it neutralizes the action of the operating
magnet and hence a train can pass over the
set of magnets without having its circuit con-
troller actuated. _

In the illustration, the circuit of each elec-
tro-magnet 12 includes front contacts of the
track relays connected to two blocks immedi-
ately in advance thereof. For example, in
the case of the electro-magnet 12°, belonging
to the set controlling east-bound traffic into
block B, the circuit 1s as follows: from the
negative pole of battery 15° common con-
ductor 16, conductor 17, back contact 18,

conductor 50, magnet 12°, conductor 51, line

conductor 52, front contacts 84 and 85 of
the track relays connected to block B, line
conductor 36, front contacts 87 and 88 of

track relays connected to block C, and by

conductor 89 to the positive pole of battery
15¢. ‘

The circuit of  electro-magnet 12 being

closed when a train enters-a block and at
least two blocks in advance are clear, the
said magnet will be energized when either
the clear signal lamp or the caution signal
lamp is illuminated. Hence a train-enter-

ing a block under clear or caution conditions’
can pass the track magnets without having b3

its circult’  controller actuated. . Under
danger conditions however, that is with

e

either of the two blocks in advance occupied, -

the circuit of electro-magnet 12 is not closed
and hence the operating magnet 13 will be
effective to actuate the circuit controller and
thereby apply the brakes unless the speed
has been reduced in accordance with the
track signal indications and the engineer
has performed a manual operation to insure
his alertness to the situation, as -will be
pointed out in detail hereinafter.

The vehicle equipment includes a magneti-
cally operated circuit controller mounted in
a shallow box 60, which is adapted to be
secured in any suitable manner transversely
beneath the engine or tender of a locomotive
or other rolling stock.” This box: may be
composed of any suitable non-magnetic ma-
terial, metal, wood or composition. Fitting
the interior of the box and resting on the
bottom thereof is-a plate 61 of insulation,
and loosely fitting the interior of the box
and resting on and attached to the plate 61
are the two members 62 and 63 of the cir-
cuit controller.  Fach member 62 and 63
consists of a thin plate of magnetic material,
such as pressed-steel, the free ends of the
members being beveled with the end of
member 63 overlapping that of 62. - Mem-
bers 62 and 63 may -be connected in the
external circuit by binding screws 64 and
65, which screw through insulating bushings
in apertures formed in the box cover. The

ends of these:screws abut firmly against
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members 62 and 63, thereby making electri-
cal contact therewith and clamping the
members against any longitudinal shifting.

Secured to the upper ends-of brackets af-
fixed to the top of box 61 is a permanent
magnet 67 extending directly above and
parallel to the stecl members 62 and 63. The
member 62 is stiffened by a plate 68 of in-
sulation which extends over said member
about three quarters the length thereof, and
which is provided with an aperture through
which binding serew 64 extends. Member
63, on the contrary, has a_considerable de-
gree of flexibilily, being bendable from a
point where it passes under a bar 69 of in-
sulation located at the end of the box and
having an aperture through which the in-
sulating bushing for screw 65 extends.
Member 63 has a permanent set tending to
malce it spring upwardly out of contact with
member 62. Normally however the lines of
force from the permanent magnet 67 pass-
ing through members 62 and 63 longitudi-
nally overcomes this upwardly springing
tendency of member 63, holding said mem-
ber down in the position shown in Fig. 3.

Tor the purpose of eliminating momentary
interruptions of the circuit, which may be
caused by the jarring and vibrations pro-
ducing momentary separations of the ends
of members 62 and 63, T provide a path for
the current flow independent of the path
through the ends of said members. To this
end, a light flexible strip of metal 70, pref-
erably non-magnetic. has one end aflixed to
member 63 with its other end projecting
beyond the end of said member and pro-
vided with a non-magnetic contact button
71 engaging a similar button 72 on member
62. In the closed position of the controller
there is a slight clearance between a greater
sortion of strip 70 and member 63, where-

y the contact buttons 71 and 72 will main-
tain contact on slight momentary separa-
tions of the ends of members 62 and 63.
Contact buttons 71 and 72 are made of non-
magnetic material in order that they may
have no tendency to stick because of any
permanent magnetism that might otherwise
be induced therein. The upward spring of
member 63 is limited by engagement with
a plate 73 of insulation secured in any suit-
able manner to the under side of the box
cover.

As indicated by Fig. 2, each train equip-
ment includes four of the controller units
shown in Figs. 3 and 4, designated 75, 76,
77 and 78. The units are designed to be
secured to the under side of the rolling stock
at longitudinally spaced points. Units 75
and 77 operate to control the vehicle when
the latter is travelling forward and units
78 and 76 are operative when the vehicle is
backing. Any suitable switch mechanism
may be employed to connect and disconnect

1,679,390

the units according to forward or reverre
movement, but in order to make the proper
connections automatically, I prefer to pro-
vide a switch operated by the reverse lever

79 of the locomotive. Accordingly this lever-

is shown connected by a link 80 to the slotted
head of a pivoted arm 81 connected by a
conductor 82 to one terminal 83 of the wind-
ing of a magnetically operated brake valve
of any suitable construction, but preferably
of the construction shown in my Patent No.
1,115,364, the other terminal of said winding
being erounded on the locomotive frame.
When lever 79 occupies its ahead position
arm 81 engages a contact segment i, and
when the lever is thrown to reverse position
arm 81 is rotated into contact with a seg-
ment 85. Segment 84 is connected by a
conductor 86 to one contact member of con-
troller unit 75, the other contact member of
this unit being connected by a conductor 87
to the positive pole of a battery 13. the nega-
tive pole of which is grounded. Hence when
the locomotive is traveling ahead the cirvenit
of valve winding 83 is closed through the
contacts of controller unit 75 through the
following circuit: from the positive pole of
battery B, conductor 87, the contact meni-
bers of controller unit 75. conductor 86, seg-

ment 84, arm 81, conductor 82, winding 83 ui

and through ground to the negative termi-
nal of the battery. On the other hand, when
the locomotive is backing the cirenit through
winding 83 includes the contact members of
unit 78, said circuit being from the positive
pole of battery B, conductor 89, the contucts
of unit 78, conductor 90, segment 85, arm
81, conductor 82, winding 83 and by way cf
ground to the negative pole of the battery.
In addition to the two cireuits just described
the winding has a third cireuit including in
series a manually operable normally open
switch 91 and the contacts of controller units
76 and 77, this circuit being from the posi-
tive pole of battery B, conductor 89, con-
tacts of unit 77, conduetor 92. switch 91, con-
ductor 98, contacts of units 76, conductor 04,
winding 83 and to the negative pole of the
battery through ground.

Magnets 67 of controller units 75 and 77
are arranged with their north poles adapted
to pass directly above the south poles of
track magnets 13 and 14 belonging to the
sets controlling west-bound trailic. whereby
the lines of force passing through the con-
tact plates due to magnets 67 are opposed to
the lines passing through said platez due to
the track magnets. Thus when these con-
troller units pass above the track magnets
controlling west-bound traflic, the said track
magnets tend to neutralize the action of mag-
nets 67 in holding the contact plates engaged.
The track magnets controlling east-hound
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effect of the former is additive to the effect
of the train carried magnets in holding the
contact plates of units 75 and 77 engaged.
The magnets 67 of controller units 78 and
76 are reversed with respect to those of con-
troller units 75 and 77, whereby units 78 and
76 are adapted to cooperate with the track
magnets controlling east-bound traffic and
are unaffected by those controlling west-
bound traffic. It is of course understood that

the description has reference to a train.

travelling west. When the train is travel-
ling east the controller units are reversed and
the units 75 and 77 then coact with the track

5 magnets controlling - east-bound traffic while

the units 78 and 76 coact with the track
magnets controlling west-bound traffic.
Considering the operation with respect to
west-bound traffic; suppose an advance ve-
hicle is in block A and a rear vehicle equip-
ped with the controlling units and connec-
tions shown in Fig. 4 has arrived at the en-
trance to block C. Under these conditions
1t will be understood from the foregoing de-
scription that the circuits of the caution sig-
nal lamp Y*" and electro-magnet 12¢” will be
closed, these circuits being closed when blocks
B and C are clear and back contact 45 is
closed. The controller units 75 and 77
therefore can pass over the set of track mag-
nets 12¢, 13 and 14°’ without having their
contacts opened.  The rear vehicle can ac-
cordingly pass the caution signal and travel
through block C without automatic limita-

5 tiom.

When the rear vehicle passes the set of
magnets 129 13! and 14¢, controlling east-
bound traffic into block D, its controllers
75 and 77 will remain closed whether or not
the electro-magnet 12! is energized, since

-as before pointed out, the effect of the track

magnets controlling east-bound traffic on con-
trollers 75 and 77 1s eumulative on the effect
of the train carried magnets 67.

When the rear vehicle arrives at the en-
trance to block B, with the advance vehicle
still in block A, the red lamp G** will be illu-
minated and electro-magnet 12> will be de-
cnergized. If now the rear vehicle should
pass this danger lamp and enter block B, its
brakes would be applied automatically, as
will hereinafter appear unless the engineer
had reduced speed to or below a predeter-
mined value, in obedience to the caution sig-
nal received at the entrance to block C and,
furthermore, unless he holds closed the push
button 91 while passing the track magnets.

Let it be assumed that the speed of the
vehicle has been reduced and that the en-
gineer holds closed push button 91 while
passing the track magnets. When controller
anit 75 passes' over operating magnet 13"
the action of magnet 67 will be neutralized,
and plate 63 will accordingly spring up-
wardly out of engagement with plate 62,

5

thereby opening thé normal circuit of wind-

ing 73. However the circuit of this wind-
ing which passes through the contacts of
controllers 76 and 77 and push button 91,
in series, is closed at this time. It is
to be noted that the contacts of controller
75 after being opened by the action of mag-
net 13" will remain open as long as the con-
troller remains within the effective influence
of holding magnets 14", these magnets, as

before pointed out, acting in opposition to

train magnet 67 and being sufficiently strong
to prevent said train magnet from closing the
contacts of the controller, although too weak
to cause the contacts to open. It is further
to be noted that after the controller passes
out of the influence of the last magnet 14>/,
contact plate 63 does not instantly close on
plate 62, due to the inertia of this plate and
the retarding action of the air, said plate
having a large area and therefore displac-
ing a considerable volume of air in moving
from its open to its closed position. In
short, there is a definite and substantial in-

“terval of time following the passage of con-

troller 75 from the influence of the last
magnet 14" during which the contacts of
controller 75 remain open. It is still fur-
ther to be noted that the distance between
operating magnet 13> and the last magnet
14" is substantially less than the distance
between -the controller units 75 and 77, so
that there is an“interval of timeé between
the passage of controller 75 from the in-
fluence of the last magnet 14> and the pas-
sage of controller 77 over operating magnet
18, this interval obviously varying in in-
verse proportion: to the speed-of the vehicle.
If the vehicle is travelling below a prede-
termined low speed (which is the assump-
tion made above) the contacts of controller
75 will close in advance of ‘the opening of
the contacts of controller 77, so that the
normal circuit of winding 83 through the
contacts of controller 75 is reclosed in ad-
vance of the opening of the circuit of this
winding through the contacts of controllers
76, 77 and push button 91. Thus with the
vehicle travelling at low speed over the track
magnets, under danger conditions, there is
no instant in which the brake magnet 83
is mot energized, provided push button 91

70.
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is held closed. ~Accordingly, under these -

restrictions a vehicle can pass a danger sig-

nal without having its brakes automatically:

applied. Obviously,if the engineer does not
hold closed switch 91 while passing the track
magnets under danger conditions, the brakes
will be applied when the contacts of con-
troller 75 are opened by magnet 18", irre-
spective of the speed of the vehicle. If the
speed of the vehicle has not been reduced
to or below the predetermined low speed, the
contacts of controller 75 will not have closed
before the contacts of controller 77 open, and
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hence there will be an interval in which
neither circuit of winding 82 is closed, and
the brakes will be applied whether or not
push button 91 is held closed. It will be
clear therefore that the system of the pres-
ent invention provides for the passage of a
vehicle past a danger signal, but only pro-
vided the speed of the vehicle has been re-
duced to, or below, a certain low value and
provided further that the engineer shows by
holding closed push button 91 his recognition
of the fact that he is entering a danger zone.

The permissive speed of the vehicle on
passing a danger signal is governed by the
distance separating the members of a co-
operating pair of controller units, as 75 and
77, as compared with the distance separating
operating magnet 13 and the last holding
magnet 14. With a fixed distance separating
the controller units 75 and 77, the permissive
speed will vary inversely with the distance
separating magnet 13 from the last magnet
14, th's Jatter distance of course being al-
ways smaller than the former. Conversely,
with a fixed distance separating magnet 13
from the last magnet 14, the permissive
speed will vary directly as the distance be-
tween controller units 75 and 77. The per-
missive speed therefore may be varied either
by adjusting the distance between magnet
13 and the Iast magnet 14 or by adjusting
the distance between the controller units, or
by adjusting both distances. In the system
illustrated. it is designed to have the distance
hetween the controller units fixed and to
vary the permissive speed as desired by vary-
ing the distance between the track magnets.
Accordingly, there is shown at the entrance
a block A a set of track magnets governing
west-bound traffic, consisting of an operat-
ing magnet 13% and three holding magnets
142", whereas the other setsshown each con-
sists of an operating magnet and two holding
magnets. The permissive speed, therefore,
for west-bound traffic into block A is less
than that for the other blocks shown. The
permissive speed can thus be varied to accord
with permanent conditions obtaining in any
particular stretch of track.

Now having particularly described a sys-
tem embodying my invention, without in-
tending by such particular description to
limit the scope of the invention, what I
claim as new and desire to secure by Letters
Patent is:—

1. In an automatic train control system,
a vehicle having two devices mounted
thereon at longitudinally spaced points, per-
manent magnets on the track operating said
devices successively as the vehicle passes
thereover, the forward of said devices hav-
ing a retarded movement, and means for
controlling the vehicle when the rear de-
vice is operated in advance of the return of
the forward device to normal position.
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2. In an automatic train control systeni,
a vehicle having two deviees mounted there-

on at longitudinally spaced points, perman- -

ent magnets on the track operating said de-

vices successively, the forward of said de- 5

vices having a retarded movement, means
for applying the brakes on operation of the
forward device and manually operable
means for preventing a brake application
provided the speed of the vehicle is suf-
ficiently low to permit the return of said
forward device to normal position before
the rear device is operated.

3. In an automatic train control system,
a vehicle having two devices mounted there-
on at longitudinally spaced points, track de-
vices operating said vehicle devices succes-
sively, said track devices being spaced longi-
tudinally a smaller distance than that separ-
ating said vehicle devices, the forward of
said vehicle devices having a retarded move-
ment, and meauns for controlling the vehicle
when the rear device is operated in advance
of the réturn of the forward device to nor-
mal position,

4, In an automatic train control system,
a vehicle having two normally closed circuit
controllers mounted thercon at longitudi-
nally spaced points, induction means on the
track acting directly on said controllers
and causing them to open successively as the
vehicle passes thercover, the forward
one of said controllers having a slug-
gish action, and mecans for controlling the
vehicle if its speed is sufficiently high to
cause the rear controller to open before the
forward controller closes. :

5. In an automatic train control system,
a vehicle having two circuit controllers
mounted thercon at longitudinally spaced
points, said controilers being biased to open
position, a permanent magnet associated
with each controller operating normally to
hold it closed, an operating permanent mag-
net and a holding permanent magnet on the
track longitudinally spaced from each other
a less distance than that separating said con-
trollers, an clectro-magnet controlled by
traffic conditions associated with said oper-
ating magnet and adapted when energized
to neutralize the action thereof, said operat-
ing magnet being adapted to open said cir-
cuit controllers and said holding magnet
acting to hold said controllers open, the for-
ward controller having a sluggish action,
whereby the rear controller will open before
the forward controller closes if the speed of
the vehicle is excessive, and a brake magnet
having two cireuits, one of which includes
the forward controller and the other the
rear controlier, and a manually operable
normally open switch in the latter circuit.

6. In an automatic train control system, a
vehicle having two normally closed circuit
controllers mounted at longitudinally spaced
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points, induction means on the track caus-

Ing said controllers to open sucessively as

the vehicle passes thereover, the forward con-
troller having a sluggish action, whereby if
the speed of the vehicle is excessive the rear
controller will open before the forward con-
troller closes, and a brake controlling magnet
having a circuit including contacts of the for-
ward controller and a second circuit includ-
ing in series the contacts of the rear con-
troller and a normally open manually oper-
able switch,

7. In an automatic train control system, a
vehicle having two magnetic devices mounted
thereon at longitudinally spaced points, in-
duction means on the track affecting said de-
vices successively as the vehicle passes there-
over, the forward one of said devices having
a retarded action whereby it does not re-
sume initial condition after being affected by
said induction means until the expiration of
a substantial interval, means for applying
the brakes when said forward device is af-
fected, and manual means controlled by the
vear device for preventing a brake applica-

tion if the speed of the vehicle is below a

predetermined value.

8. In an automatic train control system, a
vehicle having two normally closed circuit
controllers mounted thereon at longitudi-
nally spaced points, magnets on the track
causing said controllers to open successively
as the vehicle passes thereover, the forward
one of said controllers having a sluggish
action, whereby it will remain open for a
definite interval of time after passing from
the influence of said magnets, the rear con-
troller coming within the operating in-
fluence of said magnets an interval after the
passing of the forward controller out of said
mfivence, a brake magnet having two cir-
cuits passing respectively through said con-
trollers, whereby said magnet will be de-
energized unless the speed of the vehicle is
sufficiently low to permit one circuit to re-
close at the forward controller before the
othier is opened at the rear controller,

9. In an automatic train control system,
an operating permanent magnet mounted on
the road bed, an electro-magnet associated
therewith adapted when energized to sub-
stantially neutralize the action thereof,
means for deenergizing said electro-magnet
under danger conditions, a plurality of
holding permanent magnets spaced along
the track ifrom said operating magnet in
the direction of traffic, a vehicle travelling
on the track having two magnetically oper-
ated circuit controllers secured thereto at
longitudinally spaced points for coaction
with said track magnets, magnetic means on
the vehicie normally holding said circuit
controlleis closed, said operating permanent

=

magnet being sufficiently powerful to over-
come the action of said magnetic means so as
to cause the circuit controllers to open when
passing thereover with said electro-magnet
deenergized, said holding magnets being
weaker - than said operating magnet and
having suflicient strength to cause the cir-
cuit controllers to remain open while within
the influence thereof but being of insufficient
strength to cause said controllers to open,
the forward one of said controllers having
a sluggish action whereby it will remain
open a definite time after passing from the
influence of said holding magnets, a brake
magnet having a circuit including the con-
tacts of said forward controller and having
a second circuit including the contacts of
the rear controller and in series therewith
the normally open contacts of a manually
operable switch, the distance between: said
controllers being substantially greater than
the distance between said operating magnet
and the foremost holding magnet, whereby
the brake magnet will be deenergized under
danger conditions unless the speed of the

vehicle is sufficiently low to give time for .

reclosing the first circuit before the second
circuit_is opened and unless the manually
operable switch is closed during the passage
over said track magnets. . -
10. In an automatic train control system,
a vehicle having two devices mounted there-
on at longitudinally spaced points, a track
device operating said vehicle devices succes-
sively as the vehicle passes thereover, and
means. for controlling the vehicle when the
rear device is operated in advance of the
return of the forward device to norinal posi-
tion. : T
11. In an automatic train control system,
a vehicle having two inductively operable
devices mounted thereon at longitudinally
spaced points, train control mechanism con-
trolled by sald devices and actuated only

whén both of said devices are in abnormal-

position, and a magnet on the track causing
said devices to move to abnormal position
suiccessively as the vehicle passes thereover.

12. In an automatic train control system,
a vehicle having two normally closed circuit
controllers mounted thereon at longitudi-
nally spaced points, train control mechanism
having a circuit including said circuit con-

trollers in parallel, induction means on the

track acting directly on said controllers and
causing them to open successively as the ve-
hicle passes thereover, and means to cause
the forward controller to close before the
rear controller opens only if the speed of the
vehicle is below a predetermined value.

In testimony whereof I hereunto affix my
signature. :

BENJAMIN FRANKLIN WOODING.
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