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This invention 1ﬂ1ates to automatic train
control systems, and more partmularly to
systems of the inert ramp type.

By inert ramp cype ismeant an automatlc
train control system in which control influ-
ences are transmitted from a fixed ramp with
which a shoe on the car is adapted to co-
operate, which is capable of transmitting a
plurality of distinctive conditions without

. the requirement of a source of current along

the track way. In accordance with the pres-
(,11‘. 1nveﬂuon, it is proposed to transmit dis-

netive control influences from a track way to
a moving vehicle through the medium of elec-

. trical currents carried through the ramp:-on

the track and a shoe on the car; the distinc-
tiveness of control being determined by open-
ing the circuit go established and by insert-
ing a rectifier in such circuit poled- either
in one direction or the other. ~Further,-ob-
jects of the present invention reside in the
provision of means whereby an additional
distmctn’e control influence may be transmit-
ted. from the trackway to the vehicle this
distinctive control comprising two of the al-
ready considered controls spaced very close-
ly together, this additional control being dis-
tinctive by reason of the sequential nature
of two « Iosely spaced successive control in-
fluences without an intervening dlsengage-
ment of the car shoe with the ramp. .

Other objects, purposes and charaotemstlc
features of the invention include the provi-
sion of car-carried and track way apparatus
in which the ramps are located in the middle
of the track, and in which the ramps may be
properly controlled for both d1rect1ons of
travel thereover..

Other objects, purposes and characteristic

40 Teatures of the present invention will in part

Ex

i

be pointed out hereinafter and will in part
be obvious from the accompanying drawings.

In describing the invention.in detail ref-
erence will be made to the. acoompanymc
drawings in which— ~

Fig. I'shows the mven’m on apphed to a rall-
way signalling system of the manually oper-
able type employing two-position home and
distant signals; and

Fig. 2 shows trackway apparatus of a simi-

1929. Senal No. 379950

lar system, except that traffic is controlled for
both directions of travel without in any way

detracting from' the reliability. of the system:

or the operating characteristics of the system
insofar as the car-carried apparatus 1s con-
cerned.

‘This invention is an improvement on the
invention shown in the patent to Theodore
Bodde, No. 1,843,895 dated February 2; 1932.

Re‘feninO‘ to Firr 1 of the dmwinos, the
railway track has been conventionally illus-
trated by track rails 1, divided by wayside
signals into blocks of which the block B and
the ad]ace*lt ends of the blocks A and C only
have been shown, which wayside signals gov-
ern-traffic. from left to right; as “indicated
by the direction of the arrow. In the particu-

03
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Iar arrangement shown the home signals H* -

and 2, as well as their associated distant sig-
nals D' and D2, respectively, are prefer ably
manually controlled by levers located inasuit-
able tower. Ior convenience the levers for
controlling the signals D* and H* have been
omitted from the drawmgs The signal D? is
controlled by the lever LD? through the me-
dium of a suitable mechanical connection con-
ventionally shown by the dotted line 8. Sim-
ilarly, the two-position home signal H? is
mechanically controlled by the lever LI?
threugh the medium of a suitable mechanical
connection such as a pipe line or cable, con-
ventionally shown by the dotted line 4. The
ramp 6 associated with the home signal H2
is one of the usual construction whereas the
ramp 7 associated with the distant signal
D2 is one of the divided type, this ramp ) b-
ing divided somewhere near the middle by
an 1nsu1atmo joint so that each half of the
ramp may be separately connected to a con-
trol wiré.  The home ramp 6 has.a rectifier
8 associated therewith, and the distant ramp
7 has rectifiers 9 and 10 asscciated therewith.
These rectifiers are preferably rectifiers of the
copper oxide type, and haye been shown by
arrows the points of which contact-against
cross lines.. This conventional representa-
tion by the arrow thereof also signifies the
direction in which current may flow through
the rectifier. For instanceif the arrow points
toward- the ramp in the circuit, this fact
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signifies that the ramp is arranged for posi-
tive rectification, and vice versa.

The car-carried apparatus, which is mount-
ed on the locomotive conventionally shown
by the wheels and axle 12, includes a motor-
generator (i, preferably driven by a suitable
turbine (not shown) which generator gener-
ates direct current at the brushes 13 and gen-
erates alternating current at the brushes 14,

the brushes 14 being connected to the primary

winding of transformer 15. Near the lower
middle part of the locomotive or car is mount-
ed a shoe 17 pivotally supported as by pin
18, which shoe is adapted to co-operate with
the ramps 6 and 7. This shoe 17 in addition
to-its co-operation with the ramps 6 and 7
as by contacting the same, is also lifted, and
thereby moves the contact 19 from its normal
to its dotted position, through the medium of
a push rod 20 mounted in stationary supports
21 and 22.

The car-carried apparatus also includes a
polyphase alternating current relay MR of
the induction type, the two windings 25 and

‘96 of which are connected in multiple, these

windings having individually contained in
series therewith the rectifiers 27 and 28. The
car-carried apparatus also includes a stick
relay SR, an audible signal or bell BL, a cau-
tion brake control device or valve CV, and
a stop brake control device or valve SV. It
is believed the novel features as well as the
operating characteristics of the invention will
be best understood by considering the opera-
tion of -the system.

Operation—Let us assume that the oper-
ator in the tower T wishes to allow a train to
pass from left to right into the block at
the entrance of which the home signal H? is
located. In order to do so the operation must
clear the signals D? and H? which is ac-
complished by moving his levers LD?* and
LH? from their normal solid line to their
dotted. line positions. Such movement of
the levers LLD? and LH? causes the signals
D2 and H2 to assume their inclined proceed
position through the medium of the mechan-
1cal driving connections 3 and 4, respectively.
Also, with the levers LD? and LLH? in their
dotted position the ramp 6 and the front
part of the ramp 7 will be so connected that
current may readily flow from the track rail
1 to these ramp portions but will not readily
flow in the opposite direction. That is, both
the left-hand part of ramp 7 and the entire
ramp 6 will be arranged for positive recti-
fication. :

Let us now consider the normal condition
of the car-carried apparatus, and then observe
the functioning thereof under various road-
side conditions. Under normal clear traffic
conditions of the apparatus, as shown, the
caution valve CV is energized through the
following circuit :—beginning at the positive
bus “+ bus?, wire 80, shoe contact 19, wires
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32, 33, and 34, winding 35 of the caution
valve éV, wire 36, to the negative bus, marked
“— bus”. Similarly, the stop valve SV, is

held in its energized position through the me- -

dium of current flowing in the following
circuit :—beginning at the positive bus, wire
30, shoe contact 19, wires 32, 33 and 37, low-
er winding 38 of the stop valve SV, wire 39,
to the negative bus. ,
Attention 1s directed to the fact that the
caution valve CV and the stop valve SV when
energized will not have their armatures as-
sume the attracted position, as shown, unless
these armatures 40 and 41 are manually moved
‘to such attracted positions. In other words,
these valves CV and SV have stick or hold-
ing characteristics, and if once de-energized
‘must have their energizing circuit reclosed
and must be manually restored before they

will remain in their normal attracted posi- ¢

tion. As structurally shown, the caution
valve CV controls the plunger 42 and the stop
valve SV controls the plunger 43.

As shown, it is assumed that the vacuum
type air-brake system is used, and when these
valves CV and SV are in their raised posi-
tions they prevent the flow of air into the
brake pipe BP. Also the caution valve CV
when de-energized will not only admit air to
the ‘brake pipe BP, but will also sound the
caution whistle W. The stop valve SV, on
the other hand allows admission of air into
the brake pipe rather quietly, without audi-
bly informing the engineer of this fact.

Let us now assume that the train under
consideration moves from left to right, and
shoe 17 engages and rides up the left end
approach of the ramp 7, and in so doing op-
erates the shoe contact 19 from its position
shown to its dotted line position. This opens
the circuits for the windings 35 and 38, and
completes the following circuit for the main
relay MR :—beginning at the secondary wind-
ing of the transformer 15, wire 45, rectifier
217, relay winding 25, wire 46, wheels and
axle 12, track rail 1, wire 47, rectifier 9, lever
LD? in reverse position, wire 48, contact 49
of the signal D? in its reverse or dotted posi-
tion, wire 50, left-hand portion of ramp 7,
shoe 17, wire 51, back to the secondary wind-
ing of transformer 15. The presence of the
circuit just traced allows heavy pulsating
current to flow in the winding 25 of the main
relay MR. Simultaneous with the closure of
the circuit just traced another circuit is closed
which includes identically the same appara-
tus, except that the relay winding 26 and the
rectifier 28 are included instead of the relay
95 and the rectifier 27. Attention is directed

to the fact that in this latter.circuit the rec- -=

tifiers 9 and 28 are connected in opposition,
so that the rectifying action in one direction
1s substantially the same as the rectifier action
in the other direction, and so that in reality
a-circuit of rather high ohmic resistance re-
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sults. This circuit of rather high ohmic re-
sistance allows alternating current of small
value to flow, which alternating current is
substantially in phase with the voltage pro-
ducing it, namely, the voltage of the second-
ary winding of the transformer 15. The cir-
cuit including the winding 25 of the relay, on
the other hand, is a highly inductive circuit,
and the pulsating current flowing therein lags
behind the voltage producing it.  The flow
of these two currents in the windings of the
main relay MR, the waves of these currents
being  displaced in phase, causes the relay
MR to be operated to the right-hand or clear
position, thereby. closing the following cir-
cuit for the winding 35 of the caution valve
CV and winding 88 of the stop valve SV -—
beginning at the positive bus, wire 55, contact
56 of relay MR assuming its right-hand posi-
tion, wires 57, 58, 59, and 33, the windings 35
and 38 in multiple, to the negative bus. - In
this connection attention is dirvected to the
fact that the shoe contact 19 is now in its
dotted position, and if it were not for the cir-
cuits just traced the valves CV-and SV would
have assumed their retracted position as will
now be explained. :

With the main relay MR in its right-hand
clear position the following circuit for the
upper winding of the stick relay SR is
closed i—beginning at the positive bus, wire
55, contact 56 of relay MR in its right-hand
clear position, wires 57 and 60, shoe contact
19 in its dotted ‘position, wire 61, upper
winding 62 of the stick relay SR, wire 63,
to the negative bus.  The closure of this
pick-up circuit for the stick relay SR, causes
the relay SR to assume its energized posi-
tion thereby closing the following stick cir-
cuit, which remains closed so long as the
shoe contact 19 is in its raised position:i—
beginning at the positive bus, wires 55 and
65, front stick contact 66 of the relay SR,
wires 67, 58, and 60, shoe contact 19, wire 61,
winding 62 of the relay SR, wire 63 to the
negative bus.

Further, with the relay SR once stuck up
through the stick circuit just traced, it is
apparent that this relay SR will remain in
itg stuck-up position until the shos contact
19 is moved from its dotted position. Also,
with the relay SR in its energized position
the windings 85 and 38 of the caution valve
CV and the stop valve SV will be energized
through the following eircuit:—beginning
at the positive bus, wires 55 and 65, front
contact 66 of the relay SR, wires 67, 59, and
33, the windings 35 and 38 in multiple, back
to the negative bus. It thus appears that
the brake valves CV and SV will remain in
their energized and attracted position so
long as the shoe 17 remains in its raised posi-
tion, this because the stick relay SR will
remain up so long as contact 19 remaing in
its dotted position. Also, the stick relay SR

3

would not have been picked up had not the

first part of the ramp been arranged for

positive rectification, that is, connected to
the arrow end of a rectifier having its op-

‘posite terminal connected to the track rail.

Let us now observe what happens when
the shoe 17 moves from the first part to the
second part of the ramp 7. As the shoe 17
engages the second part of the-ramp 7, rec-
tifier current may flow more frecly through
the winding 26 of the main relay MR than
through the winding 25, because the recti-
fiers 10 and 28 are now cumulatively' ar-
ranged in the circuit, whereas the rectifiers
10 and 27 are connected in opposition in their
circuit, the circuit for the winding 26 of the
relay MR with the shoe 17 engaging the
second part.-of the ramp 7 being traced as
follows :—beginning at the secondary wind-
ing of the transformer 15, wire 51, shoe 17,
right-hand portion of ramp 7, wire 70, rec-
tifier 10, rail 1, wheels and axle 12, wire 46,
winding 26 of the main relay MR, rectifier
28, back to the secondary winding of trans-
former 15. This circuit allows a pulsating
current to flow, of substantial value, and
since the circuit just traced is highly induc-
tive the pulsating current flowing: therein
will lag considerably behind the voltage
producing it. Simultaneous with the: clo-
sure of the circuit just traced another cir-
cuit is closed, which is identical to the cir-
cuit just traced except that the winding 25
and rectifier 27 are included instead of the
winding 26 and rectifier 28. In this latter
circuit the rectifier 10 along the track and
the rectifier 27 on the car are connected in
rectifying opposition, so that very little rec-
tifying action, 1f any, is going on in this
circuit, thus resulting in a circuit of rather

‘high ohmic resistance allowing the flow of

alternating current which is substantially in
phase with the voltage producing it, namely,
the voltage of the secondary winding of
transformer 15.

The flow of currents in the two circuits
just traced, these currents being displaced in
phase, causes the main relay MR to assume
its left-hand .or caution position, in which
the following ¢ircuit for sounding the audi-

bie signal or bell BL: is closed :=~beginning -

at the positive bus, wire 55, contact 56 of the
main relay MR, assuming its left-hand posi-
tion, wires 72 and 78, front contact T4 of the
stick relay SR, wire 75, winding of the bell
BL, wire 76 back to the negative bus.
Further, with the stick relay SR energized

and the main relay MR assuming its left-

hand position the following circuit for the
upper winding of the stop valve SV is
closed :—beginning at the positive bus, wire
55, contact 56 of the main relay MR assumi-
ing its left-hand position, wires 72 and 77,
winding 78 of the stop valve 8V, wire 39 to

the negative bus. The closure of the circuit
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to the audible signal BL. cbviously causes

sounding of this audible signal and informs

the engineer that he is just passing over a
clear ramp, and the closure of the circuit for
the winding 78 of the stop valve SV is merely
incidental and need not be considered at this
time, this valve SV already being energized
by the flow of current in its lower winding
38. :
Attention is dirvected to the fact that the
stick relay SR is provided with an auxiliary
winding 80, which is short-circuited by the

. contact 81 when the stick relay SR assumes
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its attracted position. The purpose for this
auxiliary. winding 80 is to make this relay
slow-dropping without in any way. impair-

_ing its stick-up characteristics, this winding

80 acting as a slug or bucking coil when shoit-
circuited by the contact 81, canses the stick
relay SR to have slow-dropping characteris-
tics for reasons well understcod by those
skilled in the art.

Asthe train proceeds and the shos 17 moves
off of the ramp 7 the shos contact 19 is re-
turned to its normal position, and the caution
and stop valves CV and 5V are again ener-
gized through the normsal circuit heretofore
traced :and mcluding the shos contact 19, so
that the train may proceed without any in-
terference by the train control apparatus,
this apparatus merely having informed the
engineer by the sounding of the audible sig-
nal BL that he has just passed a clear ramp
at a distant signal.

Let us now observe the functioning of the
system as the train approaches the home sig-
nal H2 and the shoe 17 rides upon the ramp
6. Asthe shoe 17 vides upon the ramp 6 the
shoe contact 19 is moved from its normal to
its dotted position and the main reiay MR is
moved to its right-hand clear position, by
reason of the closure of the following cir-
cuit :—beginning at the secondary winding
of the transformer 15, the windings 25 and
26 with their respective rectifiers 27 and 28
in multiple, wire 46, wheels and axle 12, track
rail 1, wire 85, lever LLH?, in reverse position,
wire 86, signal contact 87 assuming the dot-
ted position, wire 89, rectifier 8, ramp 6, shoe
17, wire 51, back to the secondary winding of
transformer 15. With the relay MR again
assuming its right-hand clear position the
stick relay SR is picked up and the air brake
valves CV and SV are held up for reasons
heretofore explained.

As the shoe 17 moves off of the ramp 6 the
car-carried apparatus will remain in its clear
condition without effecting de-energization
of the valve CV or the valve SY. The only
distinction in the control effected as the train
proceeds by the ramp 6 as distinguished from
the functioning when it passes the ramp 7,
is that no audible signal was sounded during
the passage of the train by the ramp 6, the
main relay not being operated to its left-hand

1,853,556

position as was the case when the shoe 17
engaged the second half of the ramp 7. In
other words, the train upon passing ramps
7 and 6 sounded the audible signal BL at
the ramp 7 but did not sound this audible
signal when passing the ramp 6, and in each
casé a clear controlling influence was trans-
mitted to the car-carried apparatus in that
neither of the valves CV and SV were de-en-
ergized during the movement of the train
by the ramps 7 and 6, while the levers LD?
and LH? assumed.their -dotted proceed po-
sition. Putting it another way, two distinc-
tive kinds of clear control influences can be
transmitted to the vehicle as follows:—
“clear with audible” and “clear without au-
dible”.

Let us now observe the functioning of the
apparatus when the levers LD? and LH? as-
sume their normal solid line positions as the
train in question approaches from left and
moves in the normal direction of traffic. As
the car shoe 17 is moving from left to right it
engages the ramp 7 causing it to be hfted
thereby, thus operating the shoe contact 19 to
its dotted position. Also, the engagement of
the shoe 17 ‘with the ramp 7 effects closure
of the following circuit:—beginning at the
winding of the transformer 15, wire 51, shoe
17, ramp 7, wire 50, signal contact 49 in its
normal restrictive caution position, wires 90,
91 and 70, rectifier 10, track rail 1, wheels
and axle 12, wire 46, the windings 25 dand 26
of the relay MR in multiple together with
their respective rectifiers 27 and 28, back to
the  secondary winding of transformer 15.
The closure of-the circuit just traced causes
the main relay MR to move to its left-hand
caution position, thereby closing the follow-
ing circuit for the upper winding of the stop
valve SV :—beginning at the positive bus,
wire 55, contact 56 of the main relay MR as-
suming its left-hand position, wire 72 and
77, winding 78 of the stop valve SV, wire 39,
back to the negative bus. The stop valve SV
1s thus maintained energized, but the caution
valve CV is no longer energized, because the
stick relay SR has not been picked up and
the shoe contact 19 is no longer in its normal
solid line position. The caution valve thus
assumes its retracted position, thereby ad-
mitting air into the brake pipe by allowing it
to flow through the whistle W, this whistle
allowing sufficient air to flow to effect a full
service brake application; and at the same
time informing the engineer that the brakes
are being applied. The engineer now, if he
so desires and is alert and physically able to
do so, may manually operate the armature of
the caution valve to its attracted position
thereby preventing further admission of air
into the brake pipe.

In this connection it is desired to point out
that the armature of the caution valve CV is
preferably located so as to be readily acces-
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sible to the engineer without leaving his seat;
whereas the armature of the stop valve SV is
located where it can not be readily reached,
and may be accessible only from the ground.
If the engineer holds the armature of the
caution valve in its raised position until the
train has moved off of the ramp 7 no complete
brake application will take place. Attention
is directed to the fact that the main relay MR
will remain in its left-hand caution position
throughout the entire time that the shoe 17
is in engagement with the ramp 7, this be-
cause the two halves of the ramp 7 are con-
nected together when the distant signal D?
and the lever LLD? controlling the same, as-
sume their normal stop position. The train
may thus proceed to the home signal H? if
the engineer has acknowledged his vigilance
by holding the armature or caution valve CV
in its attracted position. E

Let us now observe what happens if the
train reaches the home signal H? in its nor-
mal stop position and the shoe 17 is raised
by ramp 6 in its stop condition. Attention
is directed to the fact that the ramp 6 is en-
tirely disconnected from the rail 1 with the
home signal H? in its stop position. As the

shoe 17 is lifted by the ramp 6 the winding

35 of the caution valve CV, as well as the
winding 88 of the stop valve SV, is de-ener-
gized, because the shoe contact 19 is lifted
to the dotted position. The main relay
MR under the conditions assumed will re-
main de-energized, the ramp 6 being discon-
nected from the track rail 1, so that the valves
CV and SV both become de-energized. Al-
though the caution valve CV is de-energized
it does not.sound the whistle under the con-
ditions assumed as it did when it was alone
deenergized, this because the stop valve SV
in its de-energized position closes its normal-
Iy open or back valve and isolates the cau-
tion valve from the brake pipe BP.

If the engineer should observe that the
brakes are being applied and should lift the
armature of the valve CV, this will avail him
nothing since the stop valve will effect an

. immediate heavy brake application, which
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cannot be prevented by the engineer with-
out leaving his seat, since the stop valve SV
is not readily. accessible to the engineer.
Applicant has thus provided a System
which is decidedly economical in construc-
tion and operation, in that no trackway ener-
gy is required, merely inert rectifiers being
used for giving distinctive indications in a
safe way. Attention is further directed to
the fact that in spite of the fact that a recti-
fier can only give two distinct indications of
itself depending upon the direction in which
it is connected in the circuit, applicant has
been able to transmit four distinct indica-
tions from the trackway to the vehicle, name-
ly, (1) clear without an audible signal, by
connecting a rectifier between the ramp and

5

rail so that energy may readily flow from the
rail to the ramp (positive rectification) (2)
clear with an audible signal by the provision
of a divided ramp of which the first part is
connected to the rail to permit the free flow
of current from the rail to the ramp (pos-
itive rectification) and the second part of

the ramp connected to permit the free flow

75

of current from the ramp to the rail (nega-
tive rectification) (3) caution Dy connect-
ing the ramp to the rail to permit the free

flow of current from the ramp to-the rail-

(negative rectification)- and (4) by entirely
disconnecting the ramp ‘from the rail and
transmitting a stop impulse by lifting the
shoe. of the car-carried apparatus. -

The system disclosed, as already pointed

out in detail in the prior application of Theo-~
dore Bodde, is self-checking against crosses,
and the like, by reason of the fact that two
distinctive currents are required in the main
relay MR in order to cause it to be moved

0

80

85

to an energized position. - For this reason, the -

system "1s immune to response from direct
current alone or from alternating current
alone, the system requiring the flow of pul-
sating current and alternating current dis-
placed in phase therewith which-as heréto-
fore pointed out is accomplished by the em-
ployment of an external rectifier located
along the track way. Further, the system
disclosed is very economical in that no source
of current is required along the wayside, all
of the current required for operation of the
system being carried by the train itself.
Single track equipment of Fig. 2—The
track way apparatus shown in Fig. 1 is laid
out for double track work, that is, for a track
on which traffic may only move in one direc-
tion, namely in the direction of the arrow.
In the track way apparatus shown in Fig, 2
traffic may travel in both directions, as indi-
cated by the two arrows. This trackway
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apparatus also. includes signals on both sides

of the track, one group of which is for govern-
ing train travel 1n one direction and the other
group of which is for governing train travel
in the other direction. ‘

Let us again briefly summarize what effect
each ramp condition will have on car-carried
equipment. Iirst, if the ramp is arranged
for positive rectification clear traffic will be
indicated on the vehicle without institution
of an audible signal; second, if a ramp is
arranged for negative rectification a caution
indication is given on the vehicle effecting
de-energization of the caution valves CV;
third, if the ramp is entirely disconnected
from the rails a danger indication will be
transmitted to the vehicle, effecting de-éner-
gization of both the caution valve CV and

the stop valve SV ; and fourth, in the case of

the double ramp if the first portion is ar-

ranged for positive rectification and 'the sec--

ond portion is arranged for negative rectifi-
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for both directions of movement.

6

cation, clear traffic conditions will be mani-
fested on the vehicle accompanied by the
sounding of the audible signal BL.

From the foregoing considerations it is
apparent that for single track work it- will
be necessary to so arrange the double ramp
at a distant signal, that for one direction of
traffic no audible signal will be given on the
train under clear traific conditions, whereas
when a train passes over such ramp in the
reverse direction under clear traffic condi-
tions, an audible signal will be given. In
this connection it should be understood that

he ramps are located midway between the
track rail and are engaged by the car shoe
: The ramps
are preferably located midway between the
track rails, because these ramps must have
their top surfaces located above the level of
the track rails'in order to let the shoe engage
them and still clear crossings, crossovers, and
the like. TFurther, the middle of the track
is chosen so that only one, and a rather nar-
row, notch need be cut in snow plows to
permit clearing of such ramps. Also, if the
ramps are so located, the same car shoe may
he used for the locomotive when operating
either. pilot or tender first.

In order to get a clear understanding of
the single track arrangement shown in Fig.
2, bearing in mind that the car-carried ap-

paratus of Fig. 1 is to be used in connection.

with the track way apparatus shown in Fig.

2, it is believed only necessary to consider

55 how the ramps, under certain conditions of

the levers LED, LWH, LEH and LWD in
the tower T, are arranged for rectification.
Let us assume that the operator-in the

tower T wishes traflic to move from left to
so. right by the signals ED and EH and into the

block B. . =

'This is accomplished by moving the levers
LEDand LEH to their dotted position, there-
by effecting clearing of the signals ED -and
EH through the medium of mechanical con-

nections indicated by the dotted lines 94 and

95 respectively. Under this condition of the
signals ED and EH as well as their con-
trolling levers, the left part of the ramp 101

“is arranged for positive rectification by rea-

son of closure of the following circuit:—be-
ginning at the track rail 100, rectifier 102,
wire 103, lever- LED, wire 104, signal blade
contact 105 in its dotted position, wire 106,

lever LWH in its normal position and wire

107. N

Similarly, the-right-hand portion -of the
ramp 101 will be arranged for negative recti-
fication through the following circuit:—be-
ginning at the rail 100, rectifier 108, wires
109 .and 110, contact blade 111 of the lever
T.WH assuming its normal posttion, wire-112,
to the right-hand portion of the ramp-101.
It it thus understood that a train moving

;- from left to right over the ramp 101 will

. festing clear traflic conditions.
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have a ‘clear control influence transmitted
thereto together with an audible signal mani-
If the train
in question proceeds over the home ramp
115, associated with the signal EH, this ramp
115 is arranged for positive rectification
through the following  circuit :—beginning
at the track rails 100, wire 116, rectifier 117,
wires 118 and 119, contact 120 of the lever
LEH, wire 121, signal blade 122 of the signal
EH and assuming the dotted clear position,
wires 123 and 124 to the ramp 115; a clear
influence is transmitted to the vehicle carried
apparatus without the sounding of the audi-
ble signal. It is thus seen that the proper in-
dications are transmitted to the car-carried
apparatus under clear traffic conditions of the
ramps for a particular direction of traffic.

Let us now observe the character of the in-
fluences transmitted to the vehicle when such
vehicle is travelling from left to right over
the ramps. 101 and 115, when the signals ED
and EH and their associated levers LED and
LEH are in their normal adverse traflic con-
dition. . Under this condition the left-hand
portion of the ramp 101 will be arranged for
negative rectification by reason of completion
of the following circuit :—beginning at the
left-hand portion of ramp 101, wire 107, le-
ver LWH, wire 106, contact blade 105, wire
125, rectifier 108 to the track rails 100. = Simi-
larly, the right-hand portion of the rail 101
will be arranged for negative rectification
through the following circuit :—beginning at
the ‘right-hand portion of ramp 101, wire
112, contact 111 of the lever LWH, wires 110
and 109, through the rectifier 108, to the track
rails 100. -Under this condition of the ramp
101 a caution influence will then be trans-
mitted to-a passing vehicle effecting de-ener-
gization of the caution valve CV.

As the train in question proceeds from left
to right and passes-over the ramp 115 this
ramp 115 will be found to be disconnected
from the track rails because both the signals
WH and EH are in their stop- position and
the signal blade contacts associated with these
stgnals are open, so that. a-stop influence will
be transmitted to the car-carried apparatus
and both of the brake valves CV and SV are
de-energized and 'a brake application is im-
posed which cannot be prevented by the engi-
neer, all as already explained in connecétion
with Fig. 1.. The ramps 101 and 115 thus
function in exactly the same way as do the
ramps in Fig. 1 of the drawings for traffic
moving: from left to right over these ramps.

Let us now observe what effect these ramps

will have if west bound traffic moving from

right to left, moves overthese ramps 101 and

115. In order to set up west bound traffic’

over these ramps, the lever LWH -must be
moved to its dotted position to clear the west
bound home signal. WH through the medium
of suitable mechanical connections conven-
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tionally shown by the dotted line 96. Obvi-
ously, with the signal WH and its associated
lever LWH in their clear position, the ramp
115 will be arranged for positive rectifica-
tion through the following circuit:—begin-
ning at the track rail 100, wire 116, rectifier
117, wires 118 and 127, contact blade 128 of
the lever LWH, wire 129; signal contact blade
130 of the signal WI, wires 131 and 124, to
the ramp 115.

Let-us now observe the condition of the
ramp 101 for a train moving from right to
left with the lever LWH and its associated
signal WH in the stop position, and with the
signals WD and WH and their associated
levers in their proceed position. Under this

condition the first part of the ramp 100 en- -

countered, namely, the right-hand position
is arranged for positive rectification through
the following circuit :—beginning at the rail
100, rectifier 102, wires 103, 133 and 134, con-
tact blade 111 of the lever LWH assuming its
dotted position, wire 112, to the right-hand
portion of the ramp 101.

Similarly, the left-hand portion of the
ramp 101 will be arranged for positive recti-
fication through the following circuit :—be-
ginning at the rail 100, rectifier 102, wires
103, 133 and 185, lever LWH, wire 107, to
the left-hand portion of the ramp 101. TItis
thus seen that both the right-hand part and
left-hand part of the ramp 101 are arranged
for positive rectification, from which it ap-
pears that a clear traffic impulse will be trans-
mitted to the vehicle unaccompanied by a
clear audible signal. This for the reason
that the indication is the same as it is when
passing over a clear home signal ramp.

Applicant has thus disclosed a train con-
trol system having many features of safety
and eccnomy, and in which four different dis-
tinctive traffic conditions may be transmitted
irom the trackway to the vehicle through the
medium of inert ramps, these ramps requir-
ing no trackway energy. Further, the car-
carried apparatus is of such construction that
it may be used on either double track or sin-
gle track railroads, and in the event it is used
on single track railroads, in which traffic
may move in both directions, no clear audi-
ble signal is given when the vehicle carried
apparatus moves by ramps associated with
signals for the reverse direction, which sig-
nals are in the stop position. Further, the
apparatus will function properly if the lo-
comotive is turned around, and is operated
tender first, instead of pilot first, providing
the locomotive is moving in the direction in
which traffic is to move at that time.

Having thus shown and described a rather

specific embodiment of the invention as ap-

plied to double track and single track work,
1t is desired to be understood that the partic-
ular circuit arrangements shown have been

: selected for the purpose of facilitating de-

7

scription” of the invention and its underly-
ing principles rather than showing its scope

or the exact structure preierably employed:

in practicing the invention, and 1t is further
desired to be undsrsteod that various changes,
modifications and additions may be made to
adapt the invention to the particular railway
system to which it is to be applied, such as au-
tomatic signalling, controlled automatically
through track circuits, either for double track
or single track work; all without departing
from -the spirit or scope of the present:in-
vention or the idea of means underlying the
same, except as demanded by the scope of
the following claims. '
What I claim as new is:— _

1. An automatic train control system of
the shoe-and-ramp type comprising; car-
carried apparatus including a stick relay
which may be picked up if this apparatus co-
operates with a ramp to permit current of
one polarity to flow, a stick circuit for said
stick relay closed only when the shoe of said
apparatus is in its raised position, an audi-
ble signal, and means for sounding said audi-
ble signal when said stick relay is in its at-
tracted position and current of the reverse
polarity may flow from said ramp to said ap-
paratus.

2. An autematic train control system of
the shoe-and-ramp type comprising; ramps
along the trackway for transmitting condue-
tive control impulses to the vehicle, and car-
carried apparatus on the railway vehicle con-
structed to. manifest proceed traffic condi-
tions without an audible signal when pass-
ing a ramp having one kind of electrical char-
acteristic, manifest caution traffic conditions
when passing a ramp. having another kind
of electrical characteristic, manifesting stop
when passing a disconnected ramp, and mani-
festing proceed traffic conditions together
with an audible signal when passing a ramp
the first part of which has said one kind of
electrical characteristic and the second part
of which has the other kind of electrical
characteristic. ‘ '

3. In a train control system of the shoe-
and-ramp type, the combination with a ramp
along the track which may be energized or

deenergized electrically, a shoe on a railway

vehicle, brake control means on the vehicle
which is normally energized through contact
means directly operated by the shoe, and
which contact means is open so long as said
shoe rides on a ramp, and a stick relay which
if energized remains energized so long assaid
shoe rides ‘on such ramp irrespective of
whether or not said ramp is energized for in-
dependently energizing said brake control
means. '
4. In an automatic train control system of
the shece and ramp type, ramps along the

‘trackway, a shee on the vehicle which is raised

upon passage of the vehicle by such ramp,
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and means on the vehicle which will respond
only if said shoe is successively energized by
currents distinctive in character applied to
the ramp while such ramp is lifting said shoe
without an intervening lowering of said shoe,
and including a stick relay that can only be
picked up under one distinctive energy con-
dition and an electro-responsive means that
can only respond under another distinctive
energy condition providing said stick relay is
energized. '

In testimony whereof I affix my sighature.

CHARLES S. BUSHNELL.



