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This invention relates in general to intermit-
tent train control systems and has more partic-
ular reference to an intermittent inductive guto-
manual type of train control including apparatus
for enforcing any speed limit desired at any spe-
cific wayside location.

More specifically, the speed control feature is
enforced by the use of a fixed time element de-
vice on the locomotive operating in conjunction
with pairs of unwound inductors located on the
wayside. The time element is started into oper-
ation when passing the first of these inductors
and if the train consumes less than a fixed time
in passing between the two icductors an auto-
matic service brake application is initiated.

Thus, the speed limit at any peint is propor-
tional to the distance between the two inductors
and this makes for an unlimited number of speed
restrictions for the enforcement of desirable
speeds at wayside locations, as required. Also,
the speed restrictions can be applied only where,
and as required, so as to result in minimum inter-
ference with traffic. Also, if the speed restric-
tion is to be cut out of operation temporarily

this can be accomplished by short circuiting a 2

winding on the second inductor of the particular
pair in question.

Further objects, purposes and characteristic
features of the present invention will appear as
the description Drogresses, reference being made
to the accompanying drawing, showing, solely for
the purpose of illustration, and in no way what-
soever in a limiting sense one form which the in-
vention can assume.

The single figure of drawing is a schematic
showing of one form of this invention.

Referring now to the drawing there is illus-
trated a stretch of single track separated into
isolated signal blocks !, 2 and 3 by usual insu-
lating joints 4, only the exit end of section | and
the entrance end of section 3 being illustrated.
At the entrance to each block, as block 2, is a
signal 82 and a wayside inductor 12 having a
winding thereon which is short circuited through
contact finger § and front point of a distant
relay D2 when this relay is energized. As illus-
trated, this distant relay is energized unless its
block 2 or the block 3, next in advance, or both,
be occupied. Thus, if block 2 be occupied to con-
stitute a danger block or block 3 be occupied to
constitute block 2 as a caution block the induc-
tor I2 at the entrance to this block is open cir-
cuited, and hence constitutes a stop inductor. If
closed circuited it constitutes a clear inductor.

It can be noted that on leaving block 2, travel
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being considered easterly as indicated by arrow
6, a special hazard is encountered in the form
of a sharp curve in block 3. If it be desired to
safe-guard traffic by enforcing a speed restric-
ticn before travel along this curve, speed enforc-
Ing inductors are suitably positioned along the
wayside. In the present case these speed en-
forcing inductors 7 and 8 are positicned (adja-
cent a marker 9, if desired, to designate the ap-.
proach to the speed enforcing inductors) at some
distance ahead of the hazard which, in this case,
is the curve,

This various wayside apparatus cooperates with
car carried apparatus to give train control of the
usual intermittent inductive auto-manual type,
and in addition thereto, speed enforcement where
desired.

As shown in the drawing, there is represented
various car carried apparatus including a car
carried receiver having a core {0 carrying a
primary winding P and 3 secondary winding S.

The car carried apparatus includes in general
& relay group as indicated by the dashed line
enclosure {1 and a time element group as indi-
cated by the dashed line enclosure 2.

The relay group includes a relay R1 having
a double contact finger pivoted at the middle and
having one portion 13 making up its front point
when the relay is energized and the other portion
14 making up its front point when the relay is
energized. A relay R2 includes two separate
windings 15 and 16 and has a contact finger
pivoted at its middle with a forked contact 17
at one side of the pivet and g forked contact 18

- at the other side of the pivot. The bar inter-

connecting these two forked contacts has a con-
ducting portion 19 connected to one side of a
source of potential and an insulating portion
Ins. at the other side to insulate the forked con-
tact IT from this one side of the source of
energy.

Another relay R3 is employed and has two
separate windings 21 and 22 and a usual contact
finger 23.

A fourth relay R4 is employed and has a single
winding and a usual contact finger 24.

The car carried relay group of apparatus also
includes a ballast lamp BL which is employed to
maintain current flow substantially constant
through the primary winding P of the receiver
regardless of fluctuations in the applied voltage.
There is also a visual speed indicator VSI which
includes a speed governor SG driven from the

-car axle or its equivalent and connected to move
‘a contactor 25 over a segment 26 so as to open
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the energizing circui{ for an jndicating lamp 27
when the car speed exceeds & predetermined value
such, for example, as 30 miles per hour.

The time element device employed in this in-
vention is of the construction and operation
disclosed generally in the patent to Bushnell, No.
1,628,453, granted May 10, 1927, and accordingly,
need not ke described in great detail in this ap-
plication. Briefly, the time element device is of
the oscillating type having a vertical shaft 38,
carrying a weight 31 and biased by a spring &l
to move in a counter clockwise direction and
normally held against such movement ky a nor-
mally energized magnet 33 to thereby prevent
movement of an armature 34 which is carried
by the shaft.

Upon deenergization of magnet 33 the spring
bias rotates shaft 30 to swing cams AE and Z
in a counter clockwise direction. After a short
movement of the shaft cam AE has moved far
enough away from its shown position to allow
contacts 35 and 36 to open while a short time
thereafter cam Z operates to close .contact 361
This oceurs on the forward swing .of the timer
shaft which then oscillates back again close to
its initial position and is then restored and stays,
if at that time, magnet 83 is energized.

The timer includes in addition to the above,
a reset mechanism. This includes a motor M
operating a rack 37 to turn a sector 38 in a
clockwise direction to thereby drive cam mem-
bers 39 and 40 each in a clockwise direction
against the tension of a biasing spring 2. Cam
39 after a short travel permits the oprening of
contact 42 while a short time thereafter cam 48
closes contacts 43 and 44. TUpon the motor be-
ing deenergized, the spring 32 returns the parts
to their shown positions. The motor is manually
energized by a reset contactor Res. C. through
a contactor 45 and its front point.

The timer makes one oscillation over and back
in a given period of time which is detertnined by
the natural periocd of oscillation of thes weight
31. This time.can be varied if desired by adding
to the weight 21 another weight 48 which is
normally held out of operation by a magnet 41
which -can be deenergized by a contactor 48 so
as to allow the weight 48 to drop into engage-
ment with weight 3i and change the time of
the timer oscillation.

Additional apparatus carried by the car in-
cludes an acknowledging contactor Ack. C. which
is protected against misuse by a slow opening
contact 48, connected to a dashpot E6. There
is also a whistle valve WV which sounds when
energized, and an electro-pneumatic valve EPV
which is.of the type which is normally energized
and upon being deenergized initiates an .auto-
matic brake application in such a manner that
the  brake application cannot be discontinued
until a predetermined reduction has been ef-
fected, or possibly, until the car has been brought
substantially to a -stop.

Considering now the relays involved in this
system, relay R4 has-an energizing stick circuit
which includes contacts 23 and 24 and their
front points, the relay winding, ballast lamp BL,
and primary winding P of the receiver. Con-
nected in series with the secondary winding of
the inductor is relay Ri. This relay R is con-
nected across relay R4 in series with sccondary
winding S whereby to be normally energized by
the potential .drop across relay R4. One side of
relay BRI is connected to one side of relay R4 by
wire 51 while the other side of this relay is con-
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nected across the other side of relay RA by wires
52, 53, contact finger 13 and front point of relay
RI, wires 68 and B4, secondary winding S, and
wire §5.

Relay R2 has its winding i5 normally open atb
motor controlled contact 44. The other winding
16 of this relay is normally energized through
a circuit including contact finger 23 and front
point of relay RS, contact finger 24 and front
point of relay R4, contact finger 14 and front
point of relay Ri, the winding {8, and the upper
part of forked contact {8 and front point of
relay R2.

Relay R3 has its winding 21 normally ener-
gized through a circuit including its contact
finger 23 and front point, contact finger 24 and
front point of relay R4, contact finger {4 and
ront point of relay Ri, and winding 21. The
other winding 22 of relay R2 having a circuit
through point- 35, etc., is normally open af the
acknowledging contactor content 58,

The various parts of the system described
above are shown in the drawing in their normal
positions with the timer held against cscillation,
the motor deenergized, the acknowledging and
reset contactors in normal unoperated positions,
and the various relays involved in their energized
positions.

Assume now that a train passes inductor I2
to enter block 2, and this inductor is in its
choked, clear condition, as illustrated. 'This is
the case since neither block 2 nor 3 is occupied.
TIn these circumstances the car carried receiver
does not have its flux distribution changed to
any marked degree, and as & result there is no
change in the car carried system. The EPV
valve remains energized and the engineer can
operate his engine at speed, as he desires, with
no necessity for acknowledging, or erforming
any other special act.

Assume now that, at the time of passing in-
ductor 12, block % is occupied so that the winding
of the inductor is open circuited. In these cir-
cumstances the flux from the primary winding
passing through the core and the secondary
winding of the receiver, increases and then de-
creases, to induce one cycle of alternating volt-
age in the secondary winding, one-half wave,
preferably the first, of which opposes the volt-
age drop across relay R4 to cause relay RI to
release. 'The release of relay Rl deenergizes
relay R2 which releases and also deenergizes
winding 21 of relay R3.

Assume now that, before passing the inductor,
the caution signal is noted by the engineer and
he acts as he should and depresses the acknow-
he acts as he should and depresses the acknowl-
edging contactor and maintains it depressed
until he is past the signal and is apprised by
the silencing of whistle valve WV that it can
be released.

On the assumption that acknowledgement is
properly performed, winding 22 of relay R3 is en-
ergized through a circuit including winding 22,
contact 35 in closed Dposition, acknowledging
contact 56 in closed position, contact finger 24
and front point of relay R4, and contact finger
23 and front point of relay R3. Thus, relay R3
does not release due to this holding circuit. The
release, however, of relay R2 deenergizes holding
magnet 23 and allows the oscillator to begin its
forward swing.

After a short distance of travel, conbact 33
opens and winding 22 of relay R3 is deenergized.
Before this occurs, however, the receiver has
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bassed -the wayside inductor, and relay Rl has
picked up through a pick-up circuit which, on the
one side of relay R4, is constituted by wire 51
and on the other side includes wire 59, winding
S, wire 54, wire 61, contact finger 1T and back
points of relay R2, contact 36 in closed position,
contact 56 and the acknowledging contactor in
closed position, and wires 63, 64, 65 and 52, to the
other side of relay R4.

Thus, before the oscillator has opened the
circuit for winding 22 of relay R3, relay Rl has
picked up through a pick-up circuit including
an acknowledging contactor and a back point of
relay R2. This reenergizes winding 21 of relay
R3 so that relay R3 does not release upon its
winding 22 being deenergized by the first portion
of movement of the oscillator in its forward
swing.

As the oscillator continues its forward swing,
cam Z closes contact 351 to energize lower wind-
ing 16 of this relay R2 through a circuit includ-
ing contact finger 23 and front point of relay
R3, contact finger 26 and front point of relay
R4, contact finger 14 and front point of relay R,
wire 69, the winding {8, and contact finger 25!
in closed position.

Upon picking up through this circuit, relay R2
sticks up through its stick circuit, and thus the
relays are all restored to their normal positicns
without having permitted relays R3 or R4 to
release and thus without having caused the de-
energization of the brake controlling EPV. 'The
picking up of relay R2 reenergizes magnet 33
through its above described energizing circuit
whereby, when the oscillator returns on its back-
ward swing to or adjacent its initial position, it
is there held by the magnet.

The normal energizing circuit for the brake
initiating valve EPV includes contact finger 23
and frent point of relay R3, contact finger 24
and front point of relay R4, motor driven nor-
mally closed contact 42 and front point, reset
contactor operated contact finger 65! in its
closed position, acknowledging contactor contact
finger 48 in closed pesition, and the winding of
the EPV. It will be noted that this circuit is
not opened so long as relays R3 and R4 do not
release, and provided the moter M is not ener-
gized to open the contact 42, and provided the
reset contactor is not operated to open reset con-
tact finger 65!, and also provided that the ac-
<nowledging centactor is not held in its depressed
condition long enocugh to allow opening of slow
opening protection contact finger 49.

So long as relay R2 is in released position the
whistle valve sounds, as it is energized through
a circuit including contact fingers 23 and 24 and
their front points, the whistle valve winding,
and the upper half of forked contact 18 and
front point of relay R2. Thus, by the time the
whistle valve has ceased to sound the oscillator
has moved in its forward swing far enough to
have caused the picking up of relay R2. Hence
the silencing of the whistle valve apprises the
engineer that he can safely release his acknowl-
edging contactor which he of course must do
with fair prompiness to brevent the opening
of slow operating protective contactor 48,

Assume now that a step inductor is passed and
the engineer fails to acknowledge. As before, re-
lay RI releases to release relay R2 and cause the
oscillator to start its forward swing. Relay R3
has its winding 21 deenergized by the releasing
of relay R{ and shortly after the oscillator starts
its forward swing its winding 22 is desenergized.
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as described above. Relay R3 releases since with
the acknowledging contactor not operated, the
pick-up circuit for relay Rl is not completed.
The release of relay R2 causes the release of relay
R4 and each of these relays cause the deener-
gization of the brake initiating valve EPV.

Upon incurring the brake benalty it is neces-
sary, in order to release the brakes, to restore
the parts to normal position. This is effected by
operating the reset contactor Res. C. This con-
tactor is safe-guarded against misuse by position-
ing it s0 as to be accessible only from the ground,
or possibly, subject to a speed contact closed only
at very low speed (not shown), or by positioning
it out of reach from the cab.

Thus the Iccomotive must be stopped or
brought substantially to a stop and the reset
contactor operated, whereupon motor M oper-
ates cams 49 and 39 in a clockwise direction to
first open contact 42 to thereby make an added
break in the energizing circuit for the EPV and to
thus safe-guard against misuse of the reset func-
tion, and later to close contacts 43 and 44.

The reset contactor also places energy through
wires 66, 64 and €5 on relay R4 in series with pri- -
mary winding P so as to pick up relay R4. Upon
contact 43 clesing g restoring circuit for relay
R{ is completed including contact 43 in closed
position, the winding of relay R!, wire 51, ete., as
above. The closing of contact 44 causes relay
R2 to pick up, through an obvicus circuit which
relay, after picking up, sticks up through relay
RI, ete., up, as described above. Relay R3 picks
up upon relay R! picking up, through a circuit
including contact 43 in closed position, wires 61
and 55, winding S, wires 54 and 68, contact fin-~
gers 18 and {4, and wires 69 and 78, and then
sticks up through its stick circuit.

With relay R2 up, holding magnet 33 is ener-
gized and the operatiocn of the motor swings
armature 34 back to its initial position where it is
held. Upon releasing the reset contactor the
motor is deenergized and the various motor
driven parts are restored by spring 41 to their
initial shown positions, whereby to reclose the
EPV circuit and permit release of the brakes.

The above description of the operation of this
system shows that it includes all the various fea-
tures of the usual intermittent inductive auto-
manuel train control system.

Coming now to the speed control feature of this
invention, we can first assume that the locomo-
tive passes the speed controlling inductors 7 and
8. The seccnd inductor 8 of this pair is shown
as having a winding which can be closed by a
hand switch or the like 72, to thereby make it a
clear inductor. Assume, however, that both of
these inductors 7 and 8 are stop inductors.
Upon passing the first inductor, if the engineer
has acknowledged and maintaing the acknowl-
edging contactor in depressed position, relays RI
and RR2 release, as before, and the oscillator
starts its forward swing. However, relay RI
quickly picks up again to maintain relay R2 en-
ergized despite the opening of winding 22 of this
relay R3 due to the oscillator swinging forward.

Thus, relays R3 and R4 do not release and the
EPV does not become deenergized. A short time
elapses, however, before the oscillator swings
back to its initial position to again close the
energizing circuit for winding 22 at contact 35.
If, therefore, the train speed is such that it
reaches {he second inductor before the oscillator
has substantially completed its return swing, re-
lay Rl again releasing on passing the stop in-
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ductor opens winding 21 of relay R3. “With wind-
ing 22 still open, relay R3 releases to release
relay R4 and cause initiation of an automatic
brake application.

If, however, the train speed be low enough, s0
that the second deenergization of relay Ri does
not occur until after the oscillator has returned
substantially to its initial position, and hence,
with Ack. C. properly operated, until after wind-
ing 22 of relay R3 has become reenergized,
though the release of relay Rl occurs and like-
wise the following release of relay R2, relay RS
does not release and no automatic brake appli-
cation is incurred.

There is a resistance r bridged across contact
finger 23 of relay R3 which is used for preventing
excessive sparking at the contact andis of a high
enough value to prevent energizing current flow~
ing around contact 23.

Thus, it can be seen that by varying the spac-
ing of the pairs of speed controlling inductors
and/or varying the time of oscillation of "the
oscillator very numerous different speed controls
can be realized in a very cheap and effective man-
ner.

Purthermore, if it ke desired to cut out the
speed control temporarily the second inductor
of a pair of speed controlling inductors can. be
short circuited or choked as by closing contact 12,
whereupon acknowledgement before encounter-
ing the first inductor and maintenance of the
acknowledgment until the whistle valve ceases
to sound, is all that is required of the engineer.

To more or less summarize the above descrip-
tion, it is clear that the roadside equipment in-
cludes relatively widely spaced inductors cne at
each signal location which can be characterized
as signal inductors, and relatively closely spaced
inductors ahead of special hazards which can be
characterized as speed control inductors.

T4 is obvious that the acknowledging contactor,
after being operated, can be safely maintained in
operated position only for a limited period of time
as otherwise the safety contact 48 will open and
the brakes will automatically be applied. This
cafe acknowledging time clearly must be longer
than the time required for a car carried receiver
to pass from one to the other of a pair of speed
control inductors when the speed of movement
is not above the authorized speed for such in-
ductors. Furthermore, it must be shorter than
the time required for a receiver moving at highest
speed to pass between any signal inductor and
the nearest speed inductor.

Again, the time element which shortly after
commmencing its forward swing, opens contact 35
and then shortly before the completion of its
return swing recloses this contact must consume
a time period between the opening and the clos-
ing of this contact 85 which is less than the time
of travel between the inductors of a pair of speed
inductors when traveling at the prescribed speed
limit for that pair of inductors, and of course
this time must be less than the time of travel at
the highest speed between any signal inductor
and the nearest speed control inductor.

The various times of operation discussed just
ahove can, of course, be varied at will to satisfy
conditions so long as they come within the rela-
tive limits referred to above.

Thus, the system provides all the advantages
of the usual intermittent inductive auto-manual
control system, and in addition thereto, by the
use of the timer, and other minor adjuncts, per-
mits a very flexible speed control system to be
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placed in contrel at various locations :as desired
without having speed control enforced at -other
places where it is not necessary. Thus, traffic
is facilitated and delays are reduced to a mini-
mum while various wayside hazards can be safe~
guarded against in an effective manner.

The above rather specific description of one
form of the invention is given solely by way of
example and is not intended in any manner
whatsoever in a limiting sense. It is tobe under-
stood that various modifications, adaptations,
and alterations as may be -applied from time to
time to meet the requirements of practice can
be employed without in any manner departing
from the spirit or scope of this invention except
insofar as limited by the appended claims.

Having described my invention, I now claim:

1. Tn train control systems, in combination,
car carried apparatus responsive to wayside
means which includes relatively widely spaced
wayside signals, an inductor at each signal loca-
tion controlled by traffic in advance to be either
s clear or a stop inductor, and a pair of rela-
tively closely spaced stop inductors between two
adjacent signal locations, said car carried appa-
ratus comprising, a normally inactive penalty
device, an acknowledging means movable to ac-
tive position, means making the penalty device
active if the acknowledging means remain in ac-
tive position for more than a predetermined pe-
riod of time, relay means responsive to ‘movement
of the car past a stop inductor to make the
penalty device active unless the acknowledging
means be then in active position, & normally in-
active timer cooperating with the relay means
and made active to operate through a predeter-
mined timed cycle very shortly after the passing
of a stop inductor by the car, and means where-
by said relay means is affected by the timer dur-
ing said cycle to make the penalty device active
if a stop inductor be passed during the timer
cycle, even though the acknowledging means be
then in active position.

2. In train control systems, in combination,
car carried apparatus responsive to wayside
means which includes relatively widely spaced
wayside signals, an inductor at each signal lo-
cation controlled by traffic in advance to be
either a clear or a stop inductor, and a pair of
relatively closely spaced stop inductors between
two adjacent signal locations, said car carried
apparatus comprising, a normally inactive pen-
alty device, an acknowledging means movable to
active position, means making the penalty device
active if the acknowledging means remain in
active position for more than a predetermined
period of time, relay means responsive to mover
ment of the car past a stop inductor to make
the penalty device active unless the acknowledg-
ing means be then in active position, a normally
inactive timer cooperating with the relay means
and made active to operate through a predeter-
mined timed cycle very shortly after the pass-
ing of a stop inductor by the car, and means
whereby said relay means is affected by the timer
during said cycle to make the penalty device .ac-
tive if a stop inductor be passed during the timer
cycle, even though the acknowledging means be
then in active position, the timer cycle being
shorter than said predetermined period of time
of the acknowledging means.

3. In train control systems, in combination,
car carried apparatus responsive to wayside
means which includes relatively widely spaced
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wayside signals, an inductor at each signal lo-
cation controlled by traffic in advance to be either
a clear or a stop inductor, and a pair of rela-
tively closely spaced stop inductors between two

adjacent signal locations, said car carried ap~

baratus comprising, a normally inactive penalty
device, an acknowledging means movable to ac-
tive position, means making the penalty device
active if the acknowledging means remain in ac-
tive position for more than g predetermined pe-
riod of time, relay means responsive to move-
ment of the car past a stop inductor to make
the penalty device active unless the acknowledg-
ing means be then in active bosition, a normally
inactive timer cooperating with the relay means
and made active to operate through a predeter-
mined timed cycle very shortly after the passing
of a stop inductor by the car, and means whereby
said relay means is affected by the timer during
said cycle to make the penalty device active if
a stob inductor be passed during the timer cycle,
even though the acknowledging means be then
in active position, the timer cycle being shorter
than said predeterminad period of time of the
acknowledging means, and said predetermined
period cf time of the acknowledging means being
less than the time required for highest speed
-travel between any signal inductor and the near-
est adjacent inductor.

4. In train control systems, in combination, car
carried apparatus responsive to wayside means
which includes relatively widely spaced wayside
signals, an inductor at each signal locaticn con-
trolled by traffic in advance to be either a clear
or g stop inductor, and a pair of relatively closely
spaced stop inductors between two adjacent sig-
nal lccations, said car carried apparatus com-
prising, a normally inactive penalty device, an
acknowledging means movable to active position,
means meaking the penalty device active if the
acknowledging means remain in active position
for more than a predetermined period of time,
relay means responsive to movement of the car
past a stop inductor to make the penalty device
active unless the acknowledging means be then
in active position, a normally inactive timer co-
operating with the relay means and made active
to operate through a predetermined timed cycle
very shortly after the passing of a stop inductor
by the car, and means whereby said relay means
is affected by the timer during said cycle to make
the penalty device active if a stop inductor be
passed during the timer cycle, even though the
acknowledging means be then in active position,
the timer cycle being shorter than said prede-
termined period of time of the acknowledging
means, and said predetermined period of time of
the acknowledging means being less than the
time required for highest speed travel between
any signal inductor and the nearest adjacent in-
ductor and greater than the time required for
travel at slowest normal speed from one to the
other of a pair of speed contrecl inductors.

5. In train centrel systems, in combination, car
carried apparatus responsive to wayside means
which includes relatively widely spaced wayside
signals, an inductor at each signal location con-
trolled by traffic in advance to be either a clear
or a stop inductor, and a pair of relatively
closely spaced stop inductors between two ad-
jacent signal locations, said car carried appa-
ratus comprising, a normally inactive penalty de-
vice, an acknowledging means movable to active
position, means making the penalty device active
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if the acknowledging means remain in active po-
sition for more than a predetermined period of
time, relay means responsive to movement of
the car past a stop inductor to make the penalty
device active unless the acknowledging means be
then in active position, a normally inactive timer
cooperating with the relay means and made
active to operate through a Predetermined timed
cycle very shortly after the passing of a stop
inductor by the car, and means whereby said
relay means is affected by the timer during said
cycle to make the penalty device active if a stop
inductor be passed during the timer cycle, even
though the acknowledging means be then in
active position, the timer cycle being shorter than
sald predetermined period of time of the ac-
knowledging means, the timed cycle being of a
duraticn Iess than the time required for highest
speed travel from any signal inductor to the
nearest adjacent inductor.

6. In train control systems, in combination,
car carried apparatus responsive to wayside
means which includes relatively widely spaced
wayside signals, an inductor at each signal lo-
cation controlled by traffic in advance to be either
a clear or a stop inductor, and a pair of relative-
1y closely spaced stop inductors between two ad-
jacent signal locations, said car carried appa-
ratus comprising, a normally inactive penalty de-
vice, an acknowledging means movable to active
position, means making the Pbenalty device active
if the acknowledging means remain in active
position for more than a bredetermined period of
time, relay means responsive to movement of the
car past a stop inductor to make the penalty de-
vice active unless the acknowledging means be
then in active position, a normally inactive timer
ccoperating with the relay means and made
active to operate through a bredetermined timed
cycle very shortly after the passing of a stop in-
ductor by the car, and means whereby said relay
means is affected by the timer during said cycle
to make the penalty device active if a stop in-
ductor be passed during the timer cycle, even
though the acknowledging means be then in
active position, the timer cycle being shorter than
sald predetermined period of time of the ac-
knowledging means, said bredetermined period of
time of the acknowledging means being less than
the time required at highest speed to travel be-
tween any signal inductor and the nearest ad-
Jacent inductor and greater than the time re-
quired at the lowest normal speed of travel to
pass from one to the other of a pair of speed
control inductors, the timed cycle of the timer
having g duration less than the time required at
highest speed of travel to pass from any signal
inductor to the nearest adjacent inductor.

7. In an intermittent train control system with
speed adjunct, in combination, car carried ap-
Dbaratus for cooperation with clegr and stop way-

" side inductors, and including a normally inactive

benalty device, a forestalling device operative to
active position, a normally-at-rest timer oper-
able, when initiated, through a timing cycle, re-
lay means responsive to travel of the car past a
stop inductor to initiate operation of the timer,
and, if the forestalling device be not in active
Dbesition, to make the penalty device active, and
circuit means controlled by the timer during its
cycle operation, making the penalty device active
on passing a second stop inductor before the
timer has completed its cycle of operation despite
the forestalling device being in active position.
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8.-Tn an intermittent train control system with
speed adjunct, in combination, car carried ap-
paratus for cooperation with clear and stop way-
side inductors, and including a normally inactive
penalty device, & forestalling device operative to
active position, a normally-at-rest timer oper-
able, when initiated, through a timing cycle, re-
lay means responsive to travel of the car past a
stop inductor to initiate operation of the timer,
and, if the forestalling device be not in active
position, to make the penalty device active, cir-
cuit means controlled by the timer during its
‘eycle operation making the penalty device active
on passing a second stop inductor before the
timer has completed its cycle of operation despite
the forestalling device being in active position,
and means causing the penalty device to become
active after the forestalling device has been in
active position beyond a predetermined period of
time. .

9. In an intermittent train control system with
speed adjunct, in combination, car carried appa-
ratus for cooperation with clear and stop way-
side inductors, and including a normally in-
active penalty device, a forestalling device oper-
ative to active position, a normally-at-rest timer
operable, when initiated, through a timing cycle,
relay means responsive to travel of the car past
a stop inductor to initiate operation of the
timer, and, if the forestalling device be not in
active position, to make the penalty device active,
circuit means controlled by the timer during its
cycle operation making the penalty device active

10.
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on-passing a second stop inductor before the
timer has completed its cycle of operation despite
the forestalling device being in active position,
and means causing the penalty device to become
active after the forestalling device has been in
active position beyond a predetermined period of
time, the time required for the timer to com-
plete its cycle of operation being substantially
less than said predetermined period of -time of
the forestalling device.

10. In a train control system of the automatic
speed control type, in combination, car carried
apparatus for cooperation with clear and stop
wayside inductors, and inecluding a normally in-
active penalty device, a forestalling device oper-
ative to active position, a normally-at-rest timer
operable, when initiated, through a timing cycle,
relay means responsive to travel of the car past
a stop inductor to initiate operation of the timer,
and, if the forestalling device be not in active
positicn, to make the penalty device active, cir-
cuit means controlled by the timer during its
cycle operation making the penalty device active
on passing a second stop inductor before the
timer has completed its cycle of operation despite
the forestalling device being in active position,
and means causing the penalty device to become
active after the forestalling device has been in,
active position beyond a predetermined period of
time, adjacent wayside inductors, and manual
means to control one of the inductors to be a
clear, or a stop, inductor.

CHARLES S. BUSHNELL.



