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7 Claims,

My invention relates to railway traffic con-

trolling apparatus and it has special reference
to the organization of such apparatus into sys-
tems wherein various circuits are controlled in
accordance with the presence or absence of
repeatedly recurring pulses of coded energy.

One object of my invention is to provide a
new and improved form of such organization.

Another object is to simplify the equipment
needed to register the operatiton of a periodi-
cally actuated contact such as that of a code-
following relay.

An additional object is to provide improved
means for controlling a relay from a distant
point when no primary source of power is avail-
able at that point.

A further object is to increase the shunting
sensitivity of contnuously coded track circuits.

A still further object is to facilitate the pro-.

vision of approach energization Without the use
of line conductors.

A still additional object is to provide for the
control and indication of the operation of a rail-
way switch through the medium of but two line
conductors between the switch and its control
lever.

In practicing my invention I attain the above
and other objects and advantages by using an
energy-storage device, such as a capacitor, as
a secondary source of power for a relay which
is arranged to register an operating effect of a
coding or other periodically movable contact.
Under the control of this contact the secondary
storage device is repeatedly connected first to
" a charging source and then to a discharging cir-

cuit which includes the winding of the opera~
tion-registering relay. That relay releases with
sufficient slowness as to bridge the periods be-
tween the successive energizing pulses which
result and thus it responds to the presence or
absence of the desired operating effect of the
periodically movable contact referred to above.

I shall describe six forms of railway traffic
controlling apparatus embodying my invention
and shall then point out the novel features there-
of in claims. These embodiments are disclosed
by the accompanying drawings in which:

Fig. 1 is a diagrammatic representation of my
jmproved -code-registering means incorporated
in a coded train-conirol system;

Fig. 2 is a diagrammatic view of an applica-

“tion of the code-registering means to .a system

which includes a line-wire control circuit;
Figs. 8 and 4 show applications of my code-

(CL. 246—34)

registering means to track circuits for the pur-
pose of improving their shunting sensitivity;

Fig. 5 is a diagrammatic representation of my
improved apparatus applied to a coded ftrack
circuit in a manner to provide approach control
without the use of line wires;

Fig. 6 shows the apparatus of the preceding
figures applied to operate in conjunction with
a combined track circuit and switch-detector
circuit; and

Fig. 7 is a showing of my improved equipment
organized into a system for confrolling and in-
dicating the operation of a railway switch over
g single pair of line-circuit conductors.

In the several views of the drawings, like ref-

erence characters designate corresponding parts.
Referring first to Fig. 1, character X designates
a contact which is adapted to move back and
forth between two positions and character KQ
designates a relay for responding to this back-
and-forth contact movement when such is regu-
larly repeated. Each time that contact X oc-
_cupies its picked-up position (shown heavy) it
completes a circuit through which a direct-cur-
rent source, shown in the form of a battery Q,
supplies charging current to an energy-storage
device, shown in the: form of a capacitor K.
Similarly, each time that the contact X occu-
pies its released position (shown dotted) it com-
pletes a circuit through *which the capacitor K
dissipates its stored energy by circulating dis-
charging current through the winding of relay
KQ.

This relay KQ is provided with a contact 6
which is picked up in response to each pulse of
capacitor discharge current and which is suffi-
ciently slow in releasing as to bridge the inter-
vals between consecutive pulses whenh contact
X is repeatedly shifted at normal code-pulse
rate between the two positicns just described.
In consequence, relay KQ holds its contact con-
tinuously picked up as long as contact X con-
tinues “to  oscillate betweenh the picked-up and
released positons. - 'When, however, this recur-
ring movement is discontinued the resultant
interruption of the ‘capacitor discharge .pulses
causes relay KQ continuously to be deenergized
and. allows contact 6 thereof to drop.to the re-
leased posmon This is true whether.the con-
tact X be stalled in the picked- Up or in .the
released position.

In the former event, the capac1tor charging
circuit is continuously completed and the wind-
ing of relay KQ is continuously disconnected
from the capacitor K. The referred to charg-
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ing circuit may be traced from the positive ter-
minal of battery @ through conductor 1, front
contact X, conductor 8, the capacitor X and con-
ductors 9 and {8 back tc the negative terminal of
battery Q. In the latter event, the capacitcr is
continuously connected to the winding of relay
KQ  and continuously disconnected from its
source of charging current. The referred to dis-
charge circuit extends from the upper or posi-
tively chargeaable plate of the capacitor K
through conductor 8, back contact X, conductor
i1, the winding of relay KQ and conductors. 8.
and 9 back to the lower or negatively charge-
able plate of the capacitor.

In practice it is found that a capacitor of com-

paratively large energy-storage capacity is
needed to effect the described operation of relay
KQ under code-following conditions on the part
of contact X, and for this reason a device of
the electrolytic type will in many instances be
found preferable because of its comparatively
smaller physical dimensions for a given energy-
storage rating. When, however, the charging

and discharging circlits are of the simple and -

relatively direct type represented in Fig. 1, other
types of capacitors may be made satisfactorily
to serve the purpose by employing a charging
source @  of comparatively high voltage and
thereby taking advantage of the squarsd ratio
which the stored energy bLears to the magnitude
of the charging voltage. )

In the particular application of my improved
code-registering means which is represented in
Fig. 1, the contact X forms a part of a code-
following track relay TR which is operated by
energy received from the rails { and 2 of a sec-
tion of railway track included between insulated
joints 3 at locations D and E. The mentioned
energy is supplied to the rails of the section
D—E from a suitable alternating-current source,
designated by the terminals B and C, through
a circuit which includes the usual track trans-
former TT and one or another of the contacts
180 and 89 of a coding device CT2. Selection
of which of these two coding contacts is included
in the primary circuit of the track transformer
is made by contact § of the previously described
slow-~release relay KQ.

The particular organization of circuits shown
in Fig. 1 is intendeq for a cab-signalling system
of the three-indication coded track-circuit type
in which wayside signals are mot required. As
long as section D—E is vacant the rails | and
2 thereof transmit, from the track transformer
TT at location E, energy cocded by one of the
two contacts of an associated device CT2 (not
shown at location E but a duplicate of device
CT2 at location D) at a rate assumed for pur-
poses of explanation to produce a code made up
either of 180 energy pulses per minute or of 80
pulses per minute. Selection, of course, is de-
pendent in the usual manner upon the condition
of the track section immediately beyond location
E in the direction of the traffic-moving arrcw.

In responding to this energy received from the
trackway, track relay TR repeatedly picks up
and releases contact X at a corresponding rate
and thereby causes capacitor K repeatedly to be
charged from source Q and discharged through
the winding of relay KQ. In consequence, con-
tact 6 of that relay is held picked up and the

rails of the track secticn to the rear of location

D receive energy of the 189 coding over a circuit

" which extends from the terminal B of the al-

75

ternating-current supply scurce through coding
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contact 180 of device CT2, front contact & of
relay KQ, conductor {2 and the primary wind-
ing of track transformer TT back to the termi-
nal C of the alternating-current source.

In the event, now, that a train enters track
section D—E, the rail-shunting action of ifs
wheels and axles deenergizes track.relay TR and
causes contact X ‘thereof continuously to occupy
the released position. As soon as capacitor K

- has dissipated ifs charge through the now com-

pleted discharge circuit, no further energy is
supplied to the winding of relay KQ and contact
8 of the relay is accordingly dropped to its re-
leased position. Under this condition, the rails
of the track section to the rear of location D re-
ceive energy of the 89 coding over a circuit which
may be traced frecm the supply terminal B
through coding contact 80 of device CT2, back
contact 6 of relay KQ, conductor 12 and the
primary of transformer TT back to the supply
terminal C.

From ithe foregoing it will be seen that as long
as the track relay TR at location D Teceives
trackway energy of either the 180 or 88 coding
the rails of the track section to the rear of lo-
cation D are supplied with energy of the (80
coding and ‘that when contact X of device TR
is stalled in either position ¢as when a train occu-
pies section D—E or the rails thereof transmit

steady. energy from facilities not shown to the &

track  relay), relay KQ is deenergized and the
rails of the track section to the rear of location
D then receive energy of the 88 coding.

From an examination of the code-registering
circuits of Fig. 1, it will be apparent that instead
of arranging, as there shown, the capacitor-
charging circuit to be completed when contact
X is picked up and. the capacitor-discharging
circuit to be completed when the contact is re-
leased, equivalent results may ‘be obtained by
modifying the arrangement in such manner that
the capacitor K receives charging current from
source Q@ when contact X is released and sup-
plies discharging current to the winding of relay
KQ when the contact is picked up. In either
arrangement, the winding of relay KQ receives
recurring pulses of energizing current in response
to code-following. operation on the part of con-
tact X and is continuously deenergized in the
event that conbtact X is stalled in either the
picked-up or the released position.

Referring next to Fig. 2, the application of
my inventive improvements there shown again
makes use of the energy-storage device K, the

- source of charging current @, the stow-release re-

lay KQ included in the discharging circuit of the
capacitor K, and the contact X which is repeat-
edly - shifted between its picked-up and released
positions.

Instead, however, of forming a part of a code-
following track relay, as in the embodiment of
Fig. 1, this contact X of Fig. 2 is included in a
constantly operating coding device CT. At all
times, therefore, contact X of Fig. 2 is operated
between its picked-up and released positions by
a motor or other suitable mechanism (not shown)
of device CT. To facilitate explanation, it may
be assumed that the rate of this contact opera-
tion is 180 movement cycles per minute and that
the release period of relay KQ is adequate to
bridge the intervals between successive contact
operations.

The arrangement of Fig. 2.alsc differs from that
of Fig. 1 in that the charging circuit of the ca-

. pacitor K includes a contact 14 of a line-control
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relay LR.. This relay may readily be installed
at a point distantly removed from the location of
the capacitor-fed relay KQ and the primary en-
ergizing source Q. In that event, the conductors
18 and 19 will take the form of a pair of line wires
which - interconnect the contact 14 of the re-
lay LR with the apparatus, including relay KQ,
which it controls. Although the capacitor K is
shown at the remote location of relay LR, it may,
of course, be located at any other point in the
circuit of which line conductors 18 and 19 form
a part.

Tn operation of the apparatus shown in Fig. 2,
relay KQ maintains its contact 8 continuously
picked up as long as contact 4 of the line-con-
trol relay LR remains closed. Under this con-
dition, each pick-up operation on the part of
contact X of the continuously operating coding
device CT completes a capacitor-charging circuit
which extends from the positive terminal of the

primary source Q through conductor T, front .
contact X, line conductor 18, the capacitor K,

conductor 15, front contact 4 of relay LR, line
conductor 19 and conductor 18 back to the nega-
tive terminal of battery Q. Likewise, each time
that the contact X occupies its released position,
capacitor K dissipates its stored energy through
the winding of relay KQ by way of a. circuit which
may be traced from the leff or positively charged

' plate of the capacitor through line conductor

18, back contact X of device CT, conductor i,
the winding of relay KQ, conductor {0, line con-
ductor 19, front contact 14 of relay LR and con-
duector 15 back to the right or negatively charged

. plate of capacitor K. In this manner the op-

eration stated at the beginning of the paragraph
is effected.

In the event, however, that contact 14 of line
control relay LR is released, the winding of re-

49 lay KQ becomes continuously deenergized and

contact § thereof is allowed to drop to its released
position. This is due to the fact that both the
charging and ‘the discharging circuits for the
capacitor K are now interrupted continuously at

45 contact 14 and the battery Q neither supplies

charging current to the capacitor nor does the
capacitor supply discharging current to the wind-
ing of ‘the slow-release relay KQ.

When the contact 14 of relay IR is again picked:

69 up, the two circuits just referred to are both

periodically completed under the action of con-
stantly operating contact X of device CT  and
the winding of relay KQ once more receives re-
curring pulses of energizing current which are

£5 effective to pick up contact § of that relay and

G9
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hold the contact continuously in the picked-up
position.

It will thus be apparent that my improved
arrangement of Fig. 2 provides a very practical
means for operating the controlled relay KQ
through the contact 14 of a distantly located
line relay LR and that in effecting this control
the source of primary power Q may conveniently
be located, as shown, close to the controlled relay
KQ and distantly removed from the controlling
line relay LR. The disclosed arrangement also
provides desirable features of inherent safety.
Tor example, should the two line conductors I8
and 19 become crossed or otherwise intercon-
nected, or should either one of them become
broken, then the winding of the controlled relay
¥.Q would be continuously deenergized.

Referring now to Fig. 3, the application there
shown employs the rails | and 2 of a track.sec-
tion I—J as conductors in the charging and dis-

charging circuit for the energy-storage device K.
As in Fig., 2, the capacitor-charging current
originates in battery @ and the discharging cur-
rent is normally passed through a circuit which
ineludes the winding of relay KQ, which relay has
release characteristics sufficiently slow to bridge
the intervals between successive operations of
contact X of the constantly operating coding
device C'T. Contact 6 of this relay is shown as
selectively controlling the lamps G and R of a
wayside signal S which is positioned at the en-
trance of the associated track section in the usual
manner. .

As long as this track section I—J remains va-
cant, contact X repeatedly connects the capacitor
K first with the battery @ and then with the
winding of relay KQ. The charging circuit may be
traced from the positive terminal of source Q
through conductor 1, front contact X of device
CT, conductor 8, track rail 2, conductor 21, the
capacitor K, conductor 22, track rail { and con-~
ductor 10 back to the negative terminal of source
Q. The referred to discharging circuit extends
from the left or positively charged plate of capaci-
tor K through conductor 2{, track rail 2, con-
ductor 8, back contact X of device CT, conductor
11, the winding of relay KQ, conductor 16, track
rail | and conductor 22 back to the right or nega-
tively charged plate of the capacitor.

Under the stated condition of track section va-
cancy, relay KQ thus receives recurring pulses of
energizing current which maintain its contact 6
continuously picked up. In consequence, lamp G
of wayside signal Si now receives lighting cur-
rent over a circuit which may be traced from the
positive terminal of a suitable supply source
through front contact 6 of relay KQ, conductor 23
and the lamp G back to the negative terminal of
the supply source. The resulting aspect of a
green light indicates that the entire length of the
track section I—J ig clear. :

In the event, now, that a train enters the track
section I—J, the shunting action of ifs wheels
and axles provides a by-pass or short circuif of
both the charging and the discharging circuits
for the capacitor K. This, of course, produces a
continuous deenergization on the part of relay KQ
vhich causes it to drop its contact € to the re-
leased position. Under this condition, the con-
trolled wayside signal Si displays the red or “stop”
indication as a result of lamp R receiving light-
ing current over a circuit which extends from the
positive supply terminal through back contact 6
of relay KQ, conductor 24 and the lamp R back
to the negative supply terminal.

As soon as the track section is again vacated,
the accompanying removal of the shunting path
between the track rails { and 2 allows pulses of
charging current again to be transmitted to the
capacitor K and pulses of discharging current to
be transmitted from this capacitor to the winding
of relay KQ. In responding in the manner al-
ready explained, this relay causes the controlled
wayside signal S again to display the green or
“clear” indication.

By employing the arrangement of Fig. 3, I have
discovered that the sensitivity of track-circuit
shunting may be substantially increased. This
is because of the fact that whenever a shunt is
placed across the rails f and 2 not only is the
energy which battery Q supplies to the capacitor
K by-passed but also the discharge current from
this capacitor is also circulated through the
shunting path. This means that at-the moment
of initial shunting, energy from both directions
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4
is available for breaking down the high resistance
film between the running surfaces of the rails |-
and 2 and the contacting surfaces of the train
wheels. By virtue of this dual-direction supply
the action just referred fo is made more positive
and rapid and in this manner the shunting sen-
sitivity of the track circuit is substantially in-
creased.

A capacitor of the type shown at K in Fig. 3
is not the only energy-storage device which may
be employed for the purpose stated. If desired,
use may also be made of a direct-current shunt-
wound motor arranged as shown at KM in Fig, 4.
When supplied through rails | and 2 with the
recurring pulses of energizing current from di-
rect-current source @ at location I (not shown
in Fig. 4). such a motor may be designed to rotate
at a substantial rate of speed. Preferably, the

armature or rotating member thereof should be

arranged, as by the use of a fly wheel, to have a
relatively high value of rotative inertia in order
that the speed may be sustained during the “oft”
periods of motor supply current.

On the occasion of each of these periods, this
stored rotative energy causes the machine KM
to operate as & generator and supply current in
the opposite direction through the rails | and 2
back to the winding of relay KQ at location I.
Thus it will be seen that the mctor-energizing
circuit is identical with the capacitor-charging
circuit represented in Fig. 3 and that the circuit
through which current generated by machine KM
passes during intervening periods is identical with
the discharging circuit for the capacitor K of
Fig. 3.

The meodified arrangement of Fig. 4 is, there~
fore, effective to increase the sensitivity of track-
circuit shunting in the same manner as does the
arrangement of Fig. 3. That is, when the train
wheels and axles first by-pass the rails { and 2
of track section I—J, the machine KM at the exit
end of the section supplies generated current to
the point of wheel contact which aids the current
from battery @ in breaking down the initial re-
sistance between the running surfaces of the rails
anhd the contacting surfaces of the train wheels.

Referring now to Fig. 5, the improved facilities
of my invention are there shown as being applied
to a scheme for effecting approach control with-
out the use of the usual line conductors. The
track circuit associated with section M—N re-
ceives at the exit end therecf coded energy from
a source 25 under the contrcl of a contact 26 of
a code-repeating relay CR. This relay is oper-
ated by the custcmary code transmitter contacts
(not shown) through the usuval selecting means
(also not shown).

At the opposite or trafiic entering end of the
section use is made of a code-following track re-
lay TR which carries the previously described
contact X together with a companion contact X!.
These contacts contrel the connection of an
energy-storage device, again shown in the form
of a capacitor K, with a charging source Q and
also with the winding of a slow-release relay KQ
at the opposite or exit end of the track section.

The capacitor-charging circuit is completed
each time that the track relay TR receives an
energy pulse from the rails | and 2 and may be
traced from the positive terminal of source @
through conductor 1, front contact X of relay
TR, conductor 8, the capacitor K, conductor 8,
front contact X! of relay TR and conductor 28
back to the negative terminal of battery Q. The

75‘ capacitor-discharge circuit is completed during

2,929,254

each “energy-oft” period of the referred to track-
way code and it extends from the upper or posi-
tively charged plate of the capacitor K through
conductor 8, back contact X of relay TR, con-
ductors 29 and 39, track rail 2, conductor 31, the
winding of relay KQ, conductor 32, back contact
26 of code-repeating relay CR, conductor 23, the
track rail f, conductor 34, a resistor 33, conductor
36, back contact X1 of relay TR and conductor
9 back to the lower or negatively charged plate
of the capacitor K.

From the foregoing it will be seen that when
the code-following track relay TR is picked up,
the capacitor K is charged over the front contact
points of this relay from the local battery Q and
that when the track relay releases and closes its
back contacts, this capacitor discharges into the
track circuit and energy is at that time connected
to the slow-release relay KQ at the opposite or
exit end of the section through the back contact
26 of the code-repeater relay CR.

When, now, the code-repeater relay again
closes its front contact, the track battery 25 again
picks up the track relay TR over a circuit which
may be traced from the positive terminal of bat-
tery 28 through front contact 26 of relay TR,
conductor 33, track rail 1, conductor 34, the wind-
ing of relay TR, a rectifier 38, conductor 36, track
rail 2 and conductor 3f back to the negative ter-
minal of battery 25. This causes the capacitor
K at the entrance end of the block to be re-
charged and so the cycle just described repeats
itself. Because of its slow-releasing character-
istics relay KQ maintains its contact 6 in the
picked-up position during each open circuit in-
terval while the back contact of code-repeater
CR is open.

The rectifier 38 is included in the manner
shown in the winding circuit for the track relay
TR for the purpose of preventing the capacitor
K from discharging its energy through the wind-
ing of that relay. The function of the resistor
35 in the discharge circuit of the capacitor K is
to prevent the normal track-circuit energy from
flowing in obkjectionable quantity into the capaci-
tor when the contact 2§ of the code-repeater re-
lay CR at location N is picked up and before the
contact X of the code-following track relay TR
has been picked up in response to energy re-
ceived from the track circuit.

In the particular application shown in Fig. 5,
relay KQ performs the function of the usual ap-
proach-control device and its contact 6 serves,
for example, to control circuits (not shown) by
which facilities for energizing the lighting cir-
cuits for a wayside signal (again not shown) at
location N may be brought into operation,

In operation of the approach-control system
shown in Fig. 5, the approach relay KQ at the
exit end of section M~—N maintains its contact 6
continuously picked up as long as the track sec-
tion to the rear of location N remains vacant.
This is the result of the before explained code-
following operation on the part of contact 26 of
relay CR and on the part of contacts X of
relay TR at the opposite or entrance end of the
section. As has been seen, capacitor K at loca-
tion M is, under these conditions, repeatedly
charged from battery Q and then discharged
through the winding of relay KQ by way of a
circuit which includes the track rails { and 2.

In the event, now, that a train comes into sec-
tion M—N, the interconnection by its wheels and
axles of the rails | and 2 deprives the winding
of relay KQ of the energizing pulses from capaci-
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“thus receives repeated pulses of energizing cur-

tor K at the entrance end of the section’ and
causes the relay to release. As long as any part
of the train remains within the section this con-
dition, of course, is continued. However, upon
the subsequent vacation of the section by the

train, the rails | and 2 again become effective for-

transmitting coded energy from track battery 25
to the winding of relay TR and discharge current
from the capacitor K to the winding of approach
relay KQ. In consequence, that relay again picks
up its contact 6 and restores the circuits con~
trolled thereby to the normal or unoccupied-sec-
tion condition.

Referring to Fig. 6, a fifth application of the
improvements of my invention is there shown in
connection with a combined track circuit and
switch-detector circuit. The track circuit in-
cludes the rails 1 and 2 between locations U and

V and the track switch is associated with the rails

of a branch line track 41—42.

Again use is made of the energy-storage de-
vice K bridged across the rails | and 2 of the
track section, a source of charging current Q pe-
riodically connected to the rails by contact X
of a constantly operating coding device CT and
a slow-release relay KQ arranged to receive dis-
charging current from capacitor K over contact
<% when in the released position. In addition,
use also is made of contacts 43 and 44 of the
usual switch circuit controller for the purpose
of interrupting the connection of the capacitor
K with the track rails each time that the points
of the switch are shifted from the normal posi-
tion in which traffic moving in the direction of
the arrow continues along the main line rails
{ and 2 to the reversed position in which the
traffic is diverted to the branch track rails
41—A42, .

The slow-release relay KQ serves the dual
purpose of indicating whether the track section
U—YV is occupied and also of whether the points
of the referred to track switch occupy the re-
versed or traffic-diverting position. As long as
neither of these conditions obtfains, the contact
6 of relay KQ occupies the picked-up position
shown. When, however, either of the two stated
conditions becomes effective, the relay contact
is dropped to its released position.

The above comes about in the following man-
ner. With the track section vacant and the
track switch in the normal position, each pick-up

.operation on the part of the constantly operat-

ing contact X of device CT completes for energy-
storage device K a charging circuit which may
be traced from the positive supply terminal of
battery Q, through conductor 1, front contact X
of device CT, conductor 8, the track rail 2, con-~
ductor 21, switch-controller contact 44, the ca-
pacitor K, switch-controller contact 43, conductor
22, track rail { and conductors 18 and 16 back
to the negative terminal of battery Q. Likewise,
each 'releasing operation of coding contact X
completes a,_ circuit through which capacitor K
circulates its discharge current through the
winding of relay KQ. This circuit may be
traced from the lower or positively charged plate
of storage device K through switch-controller
contact 44, conductor 21, track rail 2, conductor
8, back contact X of device CT, conductor If,
the winding of relay KQ, conductor {0, track
rail 1, conductor 22 and switch-controller contact

‘43 back to the upper or negatively charged plate

of the capacitor.
Under the stated conditions of vacant track

section and normal switch position, relay KQ

5

rent which caiise this slow-releasing device to
maintain its contact 6 continuously picked up.

In the event, now, that a train comes into the
section U—V, the shunting action of its wheels
and axles by-passes the rails | and 2 and thus
discontinues the supply of energizing pulses to
relay KQ. In consequence, it drops its contact
6 to the released position. Likewise, with the
track section U—V vacant, when the points of
the switch associated with the branch-track rails
£1 and 42 are shifted to the traffic-diverting po-
sition, switch-controller contacts 43 and 44 dis-
connect the capacitor K from the rails { and 2
and thus also discontinue the supply of energiz-
ihg pulses to the relay KQ. Under this second
¢ondition, therefore, that relay also releases its
contact. :

Referring to Fig. 7, the improved code-regis-~
tering apparatus of my invention is there shown
as being applied to a system for controlling and
indicating. the operation of a railway switch
through the medium of but two line conductors
53 and 54 between the switch and its control
leber. As in the case of Fig. 6, the switch to
be ‘controlled is associated with the rails &1 and
42 of s branch track which at times diverts traf-
fic from the main line rails { and 2." At a point
remote from the switch is a control lever 50
which is movable between two positions A and Z,
respectively identified with the normal position
of the track switch and the reversed or traffic-
diverting position thereof.

Through the medium of blades 51 and 52 of an
associated device, this track switch-control lever
50 controls the polarity of the energy which
the source of control current Q supplies to the
referred to conductors 83 and 54 of a line circuit
which terminates in a switch-control relay WR

and a pair of energy-storage devices shown in:

the form of capacitors K and KlI. Interposed
between polarity-selecting blades 5{ and 52 and
the line conductors 53 and 54 are the contacts X
and X1 of a continuously operating coding de-

vice CTI and connected to the back points of.

these contacts is the winding of an indication
relay KQP.

Tine . circuit 53—54 serves the dual purpose
of transmitting energy for operating the switch-
control relay WR and charging one or the other
of the capacitors K and Kl and also of trans-
mitting in the opposite direction discharge cur-
rent from the active capacitor. This discharge
current is used to energize the winding of the
mentioned indication relay KQP which is in-
stalled at the location of switch lever 50.

The particular switch-control relay shown at
WR is provided with pclar contacts 56, 51 and

.58 which respond to the polarity of the energy
winding 'in advance. of the;

applied to the relay
time that neutral contacts 59 and 60 of the relay
pick up in response to applied energy of either
polarity. When switch control lever 50 is in the
uppermost or normal position designated by

character A, the polarity of the energizing pulses.

supplied over contact X of device CT to the
winding of relay WR is such as to move the polar
contacts to ‘the right position represented.
When, however, the switch jever 50 is moved to

the lowermost or reversed position identified.
-with the character Z, the reversed polarity of the

supplied energy causes the polar contacts of re-

'lay WR to be shifted to the 1eft-hand position.

In addition to the response characteristics just

described, relay WR is of the delayed-release-
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-type -and is designed to Liold both its polar and
neutral contacts contiruously in the operated po-
sition when the winding thereof receives spaced
energizing pulses of the recurring-frequency
6 _character determined by the coding device CTI.

‘Polar contacts 57 and 58 of relay WR control the

circuits of a motor (not shown) which is em-

pldyed in the usual manner to operate points of

‘the track switch with which the branch-track
10 rails 41 and 42 are associated. When these con-

‘tacts occupy the right position shown, the mo-

tor receives normsal polarity energizing current

and operates the switch to the normal position

in which traffic moving in the direction of the
15 -arrow continues along the main line rails ! and
‘2.. When the contacts 57 and 58 of relay WR
occupy the left-hand position, the switch~oper-
ating motor then runs in the reverse direction
-and shifts the switch points into positions in
which the traffic is -diverted to the branch-line
rails 41 .and 42.

The indication relay shown at KQP also is
of a polarized delayed-release type. It has a
‘neutral contact 61 which remains continuously
‘picked up as long .as the winding of the relay
receives spaced pulsss of energizing current at
‘a frequency determined by the rate of movement
of the coding device contacts X. It also has a
polar contact 62 which occupies the right posi-
tion when the polarity of the winding energy is
“normal” and the left position when the polarity
of this energy is “reversed.” This contact se-
lectively completes the lighting circuits of a pair
-of indicating.lamps A and Z which are identified
35 with the normal and reversed positions of the

referred to track switch.

Only one of the energy-storage capacitors K

-and Kl is active at any given time, the selection

being effected by means of a pair of contacts 63
40 and 64 which are included, in the usual switch

controller and which respond to the position of

‘the track switch points. When, as shown, these

-switch points occupy the normal position, contact

‘63 completes the circuit for capacitor K. When,
45 however, the points occupy the reversed or traf-

fic-diverting position, contact 64 completes the

circuit for the companion capacitor Ki.

20

25

30

The operation of the switch-contrel and indi-

cation-equipment of Fig.7 will now be explained.
50 When the switch-control lever 58 is in the hormal
‘position A, control-supply source @ is connected
with the line conductors 53 and 54 in a manner
‘that conductor 83 is positive with respect to con-
ductor B4 and the winding of relay WR then
58 receives -periodically interrupted energizing cur-
rent over a circuit which extends from the posi-
tive terminal of battery Q through conductor 65,
switch blade 5!, conductor &7, front contact X
of coding device CTI, line conductor 53, con-
60 ductor 68, the winding .of switch~control relay
WR, conductor 68, line conductor 54, front con-
tact Xi of device CT, conductor 78 and switch
blade 82, back to the negative terminal of bat-
tery Q. This causes the contacts of relay WR to
65 occupy the positions represented in Fig. 7 and,
in consequence, the switch-operating motor (not
shown) causes the track switch points to cccupy
the normal positions represented in Tull lines.
At the same time, capacitor K receives charg-
70-ing current in the form of recurring pulses deter-
mined by the operation of contact X of the coding
device CTI over a circuit which extends from
line cenduector 53 through front contact 59 of
relay WR, conductor 71, switch-controller con-
75-tact 62, conductor 12, the capacitor K, conductor

-diverting position,

12,229,254

13, right contact 5% of relay WR, conductor T4
-and front contact 68 of relay WR back to the line

conductor-54.
Each time that the contacts X of the coding

-device CT! occupy the released position, the line

conductors 53 and 54 are disconnected from the
batiery supply wires -67 and 18 and connected
with the winding of the indication relay KQP.
During each of these periods, therefore, the ca-
pacitor X circulates discharging current through
this relay winding - over g circuit which may be
traced from the upper or positively charged plate
of the capacitor through conductor 72, switch-
controller contact €3, conductor 71, front con-

tact 89 of relay WR, line -conductor %53, back -

contact X of device CT, conductor 15, the wind-
ing of relay KQP, conductor 18, back contact Xi

of coding device CTH, line conductor 54, front

contact 69 of relay WR, conductor 74, right con-
tact 86 of relay WR .and conductor 13 back to
the lower or negatively charged plate of the
capacitor.

Under the influence of these recurring pulses
of normal-polarity current from the capacitor

‘K, relay KQP maintains its contacts in the posi-

tions represented and completes for lamp A a
lighting circuit which extends from the positive
terminal of a suitable supply source through front
contact &l of relay KQP, right contact 62 of the
relay and the lamp A back to the negative ter-
minal of the supply source. This lamp now lights
to indicate that the track -switch points associ-
ated with rails 4! and 42 -occcupy the normal
position. :

Assume now that -it is desired to shift these
switch points to the reversed or traffic-diverting
position. Switch-control lever 88 is moved down-
wardly to position Z in which blades 5{ and ‘52
reverse the connections of supply battery Q with

-conductors 67 and -78. The energy now supplied

over -coding contacts X to line conductors 53

.and 54 is of a corresponding reversed polarity
‘which -causes switch-control relay WR to shift

its polar contacts 58, 57 and 58 to the left-hand
position. Contact 58 now includes the second

‘capacitor Kl in the active circuit while contacts

57 and 58 cause the switch-operating motor to
shift the track switch points from the normal or
represented position -to the reversed or traffic-
When this shift is com-
bleted, contact 64 of the switch controller com-

pletes the before-referred to active circuit for

the second capacitor Kl and thus allows it to
receive ‘pulses -of charging current from the line

‘conductors 53 and 54.

Because of the reversed polarity of these pulses
the lower plate of capacitor Kl is positively

charged with respect to the upper plate, a rela-

tion which is reversed with respect to that of the
charging of the plates of the first capacitor K.
Each time that the coding-device contacts X
are in the lowermost or released position, the
winding of the indication relay KQP receives
from capacitor K this reversed polarity charg-

ing-current. In consequence, it shifts contact 62
to the left position in which indication lamp

Z lights to show that the switch movement initi-

-ated by lever -58 has heen -completed.

When it is later desired to return the switch
points to the normal position, control lever 58
Is moved upwardly to position A. ‘Blades 51 and
52 now connect the supply battery Q in normal-
polarity relation with the line conductors 53 and
54. Switch-control relay WR responds by re-
turning its polar contacts to the right position
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in which the first capacitor K is included in the
active circuit and the second capacitor Ki is
disconnected. As the switch motor moves the
switch points to the normal positions, switeh-~
controller contact 63 completes the capacitor cir-
cuit just referred to and allows energy-storage
device K to be periodically charged with normal-
polarity energy over the coding-device contacts
X. In connecting this capacitor with the winding
of relay KQP during the intervals which sepa-
rate the charging periods these contacts cause
the winding of the mentioned indication relay
again to receive normal-polarity pulses of indi-
cating energy. In response to these pulses relay
KQP completes the lighting circuit for indicating
lamp A which shows that the swifch movement
initiated by lever 50 has been completed.

From the foregoing it will be apparent that
were the coding device CTl at the switch lever
location to be provided with a larger number of
contacts, a correspondingly increased number of
indication circuits including relays corresponding
to device KQP might be operated under the con-
trol of the single coder.

From the preceding description of the six dif-
ferent applications of the code-registering means
of my invention, it will be seen that in all of
these use has been made of an energy-storage

device K, a source of charging current Q there- -

for, a slow-release relay KQ which is included in
a discharge circuit for the storage device, and
a device provided with a contact X which periodi-
cally moves between a first and a second position
respectively to complete the charging and the
discharging circuit for the storage device.

In applications such as that shown in Fig, 1
this novel combination of instrumentalities
greatly simplifies the equipment needed to detect
the presence or absence of code-following opera-
tion on the part of a track or master relay which
receives energy from the trackway. In other ap-
plications such as shown in Fig. 2, my new
organization facilitates the remote control of
relay KQ over line wire circuits. When ap-
plied as shown in Figs. 3 and 4, it provides a
ready means for increasing the sensitivity of
track  circuit shunting. When organized as
shown in Fig. 5, it makes possible a simple and
practical scheme for effecting approach energiza-
tion without the use of line wires when applied in
a manner shown in Figs. 6 and 7, it facilitates
the control and indication of the operation of
railway track switches.

Although I have herein shown and described
only six forms of railway traffic controlling ap-
paratus embodying my invention, it is under-
stood that various changes and meodifications
may be made therein within the scope of the
appended claims without departing from the
spirit and scope of my invention.

Having thus described my invention, what I
claim is:

1. In a railway signalling system, the combi-
nation of a section of track, means at the exif
end of said section for supplying coded energy
to the rails thereof and for connecting the wind-
ing of an approach-control relay across said rails
during each off code period, a code-following
track relay at the entrance end of the section
operated by energy received from said rails, a
capacitor, a source of charging current therefor,
and a contact carried by said track relay and ar-
ranged to connect said capacitor to said source
during each on period of the received code and

7

to connect said capacitor across said rails during
each off period of the received code.

2. In combination, a section of railway track,
a slow-release approach-control relay at the exit
end of said section, means also at said exit end for
supplying coded energy to the rails of the section
and for connecting the winding of said approach-
control relay across said rails during each off
period of the supply-energy code, a code-follow-
ing track relay at the entrance end of the sec-
tion operated by energy received from said rails,
a capacitor, a source of charging current there-
for, and means controlled by said track relay for
connecting said capacitor to said scurce during
each on period of the received code and for con-
necting said capacitor across said rails during
each off period of that code.

3. In a system for effecting approach energiza-
tion without the use of line wires, the combina-
tion with a section of railway track of a code-
following track relay connected to the rails there-
of at the entrance end, a capacitor, a source of
charging current therefor, a contact carried by
said track relay and arranged to connect said
capacitor to said source during each on period
of the received code and to connect the capacitor
across said rails during each off period of that
code, and a rectifier included in the circuit of the
relay winding to prevent energy from said capac-
itor from flowing therethrough.

4. In combination with a section of railway
track, means at the exit end of said section for
supplying recurring pulses of coded energy to the
rails thereof, a code-following track relay at the
entrance end of said section receiving said coded
energy from said rails and responding to each
pulse of that received energy, a capacitor at said
section entrance, a source of charging current
for said capacitor, a circuit connecting said ca-
pacitor in energy-receiving relation with said
source when and only when said track relay is
picked up, another circuit connecting said rails
in energy receiving relation with said capacitor
when and only when said track relay is released,
and a slow-release trafiic controlling relay at
said section exit connected with said rails to re-
ceive thereover recurring pulses of discharge en-
ergy from said capacitor whereby to be main-
tained picked up as long as the section remains
vacant and to release in response to the entry of
a train into said section.

5. In combination with a section of railway
track, a source of trackwsy energy and an ap-
proach control relay at the exit end of said sec-
tion, a coding centact which repeatedly connects
the rails of said section first to said energy source
and then to the winding of said approach relay
and thereby produces a trackway code made up
of recurring “on” period energy pulses which are
separated by “off” period intervals that coincide
with said rail to relay winding connections, a
track relay at the entrance end of said section
connected in energy receiving relation with said
rails and having a contact which picks up during
each “on” period of the said coded -energy that
is received from those rails and which releases
during each “off” period of the received code, a
capacitor also at said section entrance, a source
of charging current for said capacitor, a first
circuit controlled by said track relay contact for
connecting said -capacitor in energy receiving
relation with said charging source each time that
sald contact is picked up, and a second circuit
controlled by said track relay contact for con-
necting said capacitor with said section rails
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each time that said contact is released whereby
the capacitor supplies discharge energy to.those
rails during each “off” period of the said received
trackway code and thereby causes those rails to
transmit recurring pulses of exciting current to
said exit end approach control relay as long as
said section remszins vacant.

8. In combination with a section of railway
track, means at the exit end of said section for
supplying recurring pulses of coded energy to the
rails thereof, 2 code following track relay at the
entrance end of said section receiving said coded
energy from said rails and responding to each
pulse of that received energy, a capacitor at said
section entrance, a source of charging current
for said capacitor, a first circuit controlled by
said track relay for connecting said capacitor in
energy receiving relation with said source each
time that the track relay is picked up, a second
circuit controlled by said ‘track relay for con-
necting s2id capacitor with said section rails
each time that the track relay is released whereby
the capacitor then supplies discharge energy to
those rails, a train detecting relay at the exit end
of said section connected with said rails where-
by to receive said capacitor discharge energy as
long as said section remains vacant and to be
continuously deenergized when a train comes in-
to the section and by-passes the rails thereof,
and traffic governing apparatus controlled by

‘said detecting relay and distinctively responsive

according as that relay is or is not receiving said
discharge energy.

2,229,254

7. In a system of railway signaling, the com-
bingtion of a control circuit that includes a pair
of conductors which normally are capable of
transmitting energy between the two ends of the
cireuit but which at times are rendered incapable
of such transmission, means at a given end of
said circuit for supplying said conductors with
coded energy in-the form of recurring “‘on” period
pulses that are separated by “off” pericd inter-
vals, a code following relay at the opposite cir-
cuit end operated by and only by the “on” period
pulses ‘of said coded energy which are there re-
ceived, an energy-storage device also at said op-
posite circuit end, a source of charging curreni

for said device, means conirolled by said code :

following relay for connecting said device with
said charging source during each “on” period of
gaid received code and with said circuit conduc-
tors during each “off” period of that code where-
by under said normal energy-transmitting con-
ditions of seid circuit the device supplies those
conductors with discharge energy in the form
of recurring pulses that coincide with szid “off”
code periods, a detecting relay installed at sald
given circuit end and energized hy and only by
the said recurring pulses of device discharge en-
ergy which said circuit conductors transmit to
that given end, and traffic governing apparatus
controlled by said detecting relay and distine-
tively responsive according as that relay is.or is
not receiving said discharge energy.

FRANK H. NICHOLSCN.
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