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My invention relates to railway signaling, and
has for an object the provision of means for con-
trolling signals in such a manner as to insure safe
speed of frains over stretches of track where it is
desired to have a number of trains follow each
other closely, such for example, as at and near
station platforms.

I will describe one form of signaling system -

empodying my invention, and will then point out
the novel features thereof in claims.

In the accompanying drawing, Fig. 1 is a dia-
grammatic view illustrating one form of signaling
system embodying my invention, and Pig. 2 is'a
diagrammatic view showing a modification of a

5 portion of Fig. 1, and also embodying my inven-

tion.

Similar reference characters refer to similar
paris in each of the views.

Referring first to Fig. 1, the reference character
K designates a stretch of railway track along
which traffic moves in the direction indicated by
the atrrow. 'This track is divided by the usual
insulated joinis to form eight. track sections
A—B, B—C, C—D, D—E, E—F, PG, G—H and
H—I. Each section is provided with the. usual
track circuit comprising a track battery 2 and a
track relay designated by the reference character
T with a suitable distinguishing suffix. Each sec-
tion is provided with a signal designated by the
reference character S with a suitable distinguish~
ing suffix. As here shown, each of these signals
comprises only a stop lamp R and a proceed lamp
Y, but in actual practice-the signals are usually
provided with other lamps for giving additional
indications.

Hach signal is provided with a home relay desig~
nated by the reference character J with the same

suffix as that applied to the corresponding signal.

Each signal is controlled by contact 3 of the
associated home relay in such manner that the
proceed lamp Y is lighted when the relay is closed
and the stop lamp R is lighted when the relay is
cpen. The circuits for these lamps are obvious
from the drawing without detailed explanation
and in order to simplify the drawing I have omit-
ted the home relays and circuits for signals SA,
SG and SH.

Home relay JB is controiled:in part by a slow- -

acting device MA: having a first contact 4 which is

closed when and: only when the device is in its’

initial condition, and a second .contact 5, a third
contact 8 and a fourth contact 1, each of which is
closed ‘whern and only when the device is in its
operated -condition. Asscgiated with  the slow-

(CL. 246—52)

acting device MA is a normally open stick relay
PB and a normally open stick relay PC. Also
associated with the slow-acting device MA is a
normally open stick relay NB and a normally
open stick relay NC.

Home relays JE and JF are controlled in part

by a slow-acting device MD having a first contact

8 which is closed when and only when the device
is in its initial condition, a second contact 9 which
is opened when and only when the device is in its
operated condition, and a third contact 18, a

10

fourth contact 1§ and a fifth contact 12 each of -

which is closed when and only when the device
is in its operated condition. Associated with the

slow-acting device MD is a normally open stick

relay PD.

Home relays JC, JD and JE are coatrolled-in
part by relay NB and home relays JD, JE and JF
are confrolled in part by relay NC.

Home relay JB is provided with a first circuit
which passes from terminal X of a suitable source
of current, through back contact 17 of relay NC,
back contact 12 of relay NB, front contact 14
of track relay TD, front contact 15 of track relay
TC, front contact {8 of track relay TB, and the
winding of relay JB to terminal O of the same
source of current; and with a second circuit which
basses from terminal X through back contact {7
of relay NC, back contact {3 of relay NB, contact
T of device MA, front contact 15 of track relay
TC, and thence through the same path as the
first circuit to terminal O.

Home relay JC is provided with a first circuit
which passes from terminal X, through back con-
tact 17 of relay NC, front contact 18 of track relay
TE, front contact 18 of track relay TD, front con-
tact 2§ of track relay TC, and the winding of relay
JC to terminal O; and with a second circuit which
passes from terminal X, through back contact {7
of relay NC, front contact 2i of relay NB, front
contact 18 of track relay TD, and then through the
same path as the first circuit to terminal O.

Home relay JD is provided with three circuits.
The first circuit passes from terminal X, through
back contact § of device MD, front contact 22 of
track relay TP, front contact 23 of track relay
TE, front contact 24 of track relay TD, and the
winding of relay JD to terminal ©. The second
circuit passes from -terminal X, through back
contact 9 of device MD, front contact 25 of relay
NC, front contact 23 of track relay TE, and
thence through the same path as the first circuit
to . terminal -©. The third ecircuit passes from

terminal X, through back contact 9 of device MD,.

front contact 26 of relay NB, front contact 23
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of track relay TE, and thence through the same
path as the first circuit to terminal O.

Home relay JE is provided with four circuits.
The first circuit passes from terminal X, through
front contact 27 of track relay TG, front contact
28 of track relay TF, front contact 28 of track
relay TE, and the winding of relay JE to ter-
minal O. The second circuit passes from ter-
minal X, through contact 19 of device MD, front
contact 28 of track relay TF, and thence through
the same path as the first circuit to terminal O.
The third circuit passes from ' terminal X,
through front contact 33 of relay NC, front con-
tact 28 of track relay TF, and thence through
the same path as described for the first circuit.
The fourth circuit passes from terminal X,
through front contact 31 of relay NB, front con-
tact 28 of track relay TF, and thence through the
same path as the first circuit to terminal O.

Home relay JPF is provided with three circuits.
The first circuit passes from terminal X, through
front contact 32 of track relay TH, front con-
tact 28 of track relay TG, front contact 34 of
track relsy TH, and the winding of relay JF to
terminal O. The second circuit passes from
terminal X, -through contact {i{ of device MD,
front contact 33 of track relay TG, and thence
through the same path as the first circuit to ter-
minal O. The third circuit passes from terminal
X, through front contact 85 of relay NC, front
contact 23 of track relay TG, and thence through
the same path as the first circuit to terminal O.

The slow-acting device MA ‘is provided with
three operating circuits. The first operating
circuit passes from terminal X, through back
contact 38 of track relay TA, front contact 37 of
track relay TB, back contact 88 of relay PC, and

winding of device MA to terminal ©. The sec-

ond operating circuit passes from terminal X,
through front contact 3% of relay PB, back con-
tact 48 of track relay TB, front contact 41 of
track relay TC, front contact 42 of relay PB, and
winding of device MA to terminal O. The third
operating circuit passes from terminal X, through
front contact 43 of relay PC, back contact 44 of
track relay TC, back contact 25 of relay-PB, front
contact 88 of relay PC, and winding c¢f device MA
to terminal O.

The stick relay PB is provided with a pick-up
circuit and a stick circuit.  The pick-up circuit
passes from terminal X, through contact 4 of
device MA, back contact 48 of track relay TB,
front contact 41 of track relay TC, and winding
of relay PB . to terminal O. The stick circuit
passes from terminal X, through front contact
38 of relay PB, back contact 48 of track relay
TR, front contact 4¢ of track relay TC, and wind-
ing of relay PB to terminal O.

The stick relay PC is provided with a pick-up
circuit and a stick circuit. The pick-up circuit
passes from terminal X, through contact 4 of de-
vice MA, back contact 44 of track relay TC, back
contact 45 of relay PB, and winding of relay PC
to terminal O. The stick circuit passes from
terminal X, through front contact 43 of relay
PC, back contact 84 of track relay ‘TC, back con-
tact 45 of relay PB, and winding-oi relay PC
to terminal O.

The stick relay NB is provided with a pick-up
circuit which passes from terminal X, through
front contact &7 of relay PB, contact 5 of device
MA, and winding of relay NB to terminal O; and
with a stick circuit comprising its own front con-
tact 48 and back contacts 49, 50.and 51 in multi-
ple of track relays TB, TC, and TD, respectively.

2,088,079

The stick relay NC is provided with a pick-up
circuit which passes from terminal X, through
front contact 52 of relay PC, contact & of device
MA, and winding of relay NC to terminal G; and
with a stick circuit comprising its own front con-
tact 53 and back contacts 58 and 55 in multiple
of track relays TD and TE, respectively.

The slow-acting device MD is provided with a
first operating circuit and a holding and second
operating circuit combined. The first operating
eircuit passes from terminal X, through back con-
tact 56 of track relay TD, front contact $7 of
track relay TE, and winding of device BD to
terminal O. The holding and second operating
circuit passes from terminal X, through front
contact 58 of relay PD, back contact 59 of track
relay TE, front contact 60 of relay PD, and wind-
ing of device MD to terminal O.

The stick relay PD is provided with two pick-
up.circuits and one stick circuit. The first pick-
up circuit passes from terminal X, through back
contact 58 of track relay TD, contact 12 of de-
vice MD, and winding of relay PD to terminal O.
The second pick-up circuit passes from terminal
X, through contact.8 of device MD, back contact
5§ of track relay TE, and winding of relay P>
to terminal O. The stick circuit passes from
terminal X, through front contact 58 of relay
PD, back contact 89 of track relay TE, and wind-
ing of relay PD to terminal O.

From the foregoing description, it will be seen
that the signals SB, SC, SD, SE and SF will each
display the stop indication if any one of the three
sections immediately in advance of each signal

is occupied. When, however the two sections im- i

mediately in advance of each signal are bothh un-
occupied, these signals may be caused, under cer-
tain conditions which will hereinafter be de-
scribed, to indicate proceed by means of con-

tacts on slow-acting devices MA and MD and on 4

relays NB and NC, even though the third section
in advance of each signhal is occupied.

The slow-acting device MA hag three cycles of
operation. The first cycle is initiated by the clos-
ing of back contact 36 when track relay TA re-
leases provided front contact 37 of track relay
TB and back contact. 38 of relay PC are hoth
closed. ‘The second cycle is initiated by the clos-
ing of front contact 42 of relay PB and the third
cycle is initiated by the closing of front confact
45 of relay PC. The relay PB is picked up by
the closing of back contact 48 when frack relay
TB is released, provided contact & of device MA
and front contact 4f of track relay TC are both
closed; and it is stuck up by the closing of its
own front contact 39. The relay PC is picked
up by the closing of back contact 44 when track
relay TC is released, provided contact 4 of device
MA and back contact 45 of relay PB are both
closed; and it is stuck up by the closing of its
own front contact 43.

The relay NB is picked up by the closing of con-
tact 5 of the device MA provided front contact 47
of relay PB is closed; and it is stuck up by the
closing of its own front contact 48 and the elos-
ing of any one of back contacts £8, 58 or 5! of
track relays 'IB, TC, and TD, respectively. The
relay NC is picked up by the closing of contact §
of the device MA provided front ccntact 52 of
relay PC is closed; and it is stuck up by the clos-
ing of its own front contact 53 and the closing
of either back contact 54 or back contact 55 of
track relay TD or TE. :

The combination of the slow-acting device MA
and its associated relays PB and PC provides
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therefore, in conjunction with the track relays
TA, TB, and TC, a means for initiating three
operating periods of the device MA depending
upon which of the three sections A—B, B—C

~-or C—D is occupied; and, also, the devicer MA

with the associated relays NB and NC provides a
means which is responsive to the completed oper-
ation of the device in each period.

The slow-acting device MD is set into operation
by the closing of back contact 56 of track relay
TD, provided front contact 57 of track relay TE
is closed. If this device completes its operation
so as to close contact (2 before front contact 57
of track relay TE opens, the first pick-up circuit
for relay PD will be established. The energiza-
tion of relay PD will close its own front contacts
58 and 88, which will establish the holding circuit
for device MDD as soon as back contact 59 of track
relay TH becomes closed. . If, however, the device
MD fails to complete its operation before the
opening of front contact 87 of track relay TE, the
device returns to its initial condition thereby re-
closing contact 8. The reclosing of contact 8 es~
tablishes the second pick-up circuit for relay PD
when back contact §9 of track relay TE becomes
closed.. The energization of relay PD establishes
its own stick circuit-through the closing of front
contact 38 of relay PD which also initiates the
second operation of the device MD by the closing
of front contact 89 of relay PD.

The combination of the slow-acting device MD
and the relay PD provides, therefore, in conjunc-
tion with the associated track relays,-a means for
initiating the operation of the device in section
D-—F, a means for holding this device in the op-
erated condition while sectioch E—F is occupied
if it completes its operation during the occupancy
cf secticn D—E, and a means for again initiating
the operation of this device when section E—F is
cccupied if it fails to complete its operation while
section D—E is occupied.

The home relay JB will be energized by the
closing of contact 7 of the device MA, provided
back contact {7 of relay NC, back contact {3 of
relay NB, front contact {5 of track relay TC, and
front contact 16 of track relay TB is each closed,
even though front contact 14 of track relay TD
is open. '

The home relay JC will be energized by the
closing of front contact 21 of relay NB, provided
back contact 17 of relay NC, front contact {9 of
track relay TD, and front contact 20 of track
relay is each closed, even though front contact 18
of track relay TE is open. .

The home relay JD will be energized by the
closing - of ‘either front contact 25 of relay NC
or front contact 28 of relay NB, provided back
contact § of the device MD, front contact 23 of
track relay TE, and front contact 24 of track re-
lay TD is each closed, even though front contact
2% of track relay TF is open.

The home relay JE will be energized by the
closing of either contact 10 of the device MD, or
front contact 30 of relay NC or front contact 31
of relay NI, provided front contact 28 of track
relay TF and front contact 29 of track relay TE
is each closed, even though front contact 27 of
track relay TG is open.

The home relay JF will be energized by the
closing of either contact il of the device MD or
front contact 35 of relay NC, provided front con-
tact 33 of track relay TG and front contact 34
of track relay TF is each closed, even though
front contact 32 of track relay TH is open.

Home relay JB will not be energized by the

3

closing of contact T on the device MA at the
completion of the second and third operating
periods. of this device, since the first control
circuit of relay JB will be opened by either back
contact 13 of relay NB or back contact 17 of
relay NC. These back contacts also have an-
other function in that they prohibit a train from
passing signal SB or SC and thereby establish-
ing the pick-up ecircuit for relay NB or NC while

these relays are being held energized by a preced-

ing train.

" “The first control circuit for home relay JD
includes back contact 8 of the device MD to in-
sure a stop indication at signal SD while the de-
vice MDD is in the operated condition.

The operation of the system is as follows:
Assuming that all of the apparatus is in the
condition as shown in the drawing, signals SB,
SC, SD, SE, and SF indicate proceed because
home relays JB, JC, JE, JD, and JF are energized.

I will now assume that a first train enters sec-
tion A—B and proceeds through sections B—C
and C-—D, to section D—R, thus causing signals
8B, SC, and SD to display the stop indication.
IFor convenience, it will be assumed that the
first train does not cause operation of either

" slow-acting device MA or slow-acting device MD

and, therefore, back contact 13 . of relay NB,
back contact 1T of relay NC, and back contact
9 .of the device MD will remain closed. I will
now assume that a second train enters section
A—B thereby closing back contact 38 of track
relay TA to initiate the first operation of slow-
acting device MA. The second {rain is prohibited
from entering section B—C before the device has
completed its operation; since the first control
circuit for relay JB is opened by front contact
14 of track relay TD; and the second control
circuit- for relay JB is not closed until device MA
completes its operation and contact 7 of the
device becomes closed. Thus the second train
is forced to consume a given time interval in
section A—B in order to provide itself with a
proceed indication at signal SB.

I will now assume that the first train has ad-
vanced to section E—F, thus causing signals SC,
SD, and SE to display the stop indication. The
second train now enters section B—C thereby
releasing track relay TB to open the first oper-~
ating circuit for the device MA, and to initiate
the second operating circuit. The second train
is prohibited from entering section C--D before
the device has completed its operation; since the
first control circuit for relay JC is opened by
front contact {8 of track relay TE; and the sec-
ond control circuit is not closed until device
MA completes its second operation to energize
relay NB, and front contact 21 of relay NB be-
comes closed. Thus the second train is forced
to consume a given  time interval in section
B—C in order to i’provide itself with a proceed
indication at signal SC.

I will now assume that the first train has ad=
vanced to section F—G, thus causing signals
ST, SE, and SD to display the stop indication.
The second train now enters section C—D there-
by releasing track relay TC to open the second
operating circuit for the device MA and to initiate
the third operating circuit. If the second train
consumed the required time in section B—C, it
will find signal SD displaying the proceed in-
dication; since the third control circuit for home
relay JD has already been closed by the closing
of front contact 26 of relay NB. If, however; the
second train failed to consume the required time
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in section B—C, the train will be prohibited from
entering section D—XE hefore the device MA has
completed its operation; since the first and third
control circuits for the home relay JD are opened
by front contacts 22 and 28 of track relay TF
and relay NB, respectively; and the second con-
trol circuit is not closed until the device MA
completes its third operation to energize relay
NC, and front contact 25 of relay NC becomes
closed. Thus the second train is forced to con-
sume a given time interval in section C—D in
order to provide -a proceed indication at signal
SD only if the train failed to consume the re-
quired time in section B—C.

I will now assume that the first train has ad-
vanced to section G—H, thus causing signals SG,
SPF, and SE to display the stop indication. The
second train now eniters section D—E thereby
releasing track relay TD to initiate the opera-
ticn of slow-acting device MD. If the second train
consumed the required time in either section
B—C or section C—D, it will find the signal SE
displaying the proceed indication; since either
the third or the fourth control circuit for home
relay J® has already been established by the
closing of front contact 30 of relay NC or by
the closing of front contact 31 of relay NB. Ii,
however, the second train failed to consume the
required time in either section B—C or section
C—D, the train will be prohibited from enter-
ing section E—F before the device MD has com-
pleted its operation; since the first control cir-
cuit for the relay JE is opened by front contact
27 of track relay TG; and the third and fourth
control circuits are opened by front contacts 30
and 21 of relays NC and NB respectively; and the
second control circuit is not closed until the de-
vice MD completes its operation, and contact
{8 of this device becomes clesed. Thus the sec-
ond train is forced to consume a given time in-
terval in section D—X® to provide a proceed in-
dication at signal SE only if the train failed to
consume the required time in .either section
B—C or section C—D.

I will now assume that the first train has ad-
vanced to section H—I, thus causing signals SH,
SG, and SP to display the stop indication. The
second train now enters section E—F, thereby
releasing track relay TE to establish the stick
circuit for the device MD if the train consumed
the required time in section D—E, or to initiate
the second operation of the device MD if the
train failed to consume the required time in sec-
tion D—ER. If the second train consumed the
required time in either section C—D or section
D—E, it will find the sighal SF displaying the
proceed indication; since either the second or the
third conirol circuit for the home relay JF has
already been closed, either by the closing of con-
tact |1 of the device MD or by the closing of
front contact 35 of relay NC, respectively. If,
however, the second train failed to consume the
required time in either section C—D or D—E, the
train will be prchibited from entering section
E—F before the device MD has completed its
operation; since the first control circuit for the
relay JF is opened by front contact 32 of the
track relay TH; and the second and third con-
trol circuits are opened by contact (1 and front
contact 35 of the device MD and relay NC, re-
spectively; and the second control circuit is not
again established until the device MD completes
its second operation, and contact I1 of this de-
vice becomes closed. Thus the second train is
forced to consume a given ftime interval in sec-

5,088,079

tion E—F to provide a proceed indication at sig-
nal SF only if the train failed to consume the
required time in either section C—D or sec-
tion D—E. .

The home relay for signal SA is not shown; but
I wish to point out that in actual practice a back
contact of the slow acting device MA will usually
be introduced into the control circuit for signal
SA to insure that a restrictive indication is dis-
played in the event of the device MA keing im-
properly held in-the operated condition.

While, as here shiown, the first control circuits
for the home relays extend over three sections
of track in advance of the associated signals,
and the second, third and fourth control eircuits
include only two sections, it is understood that
these circuits need not necessarily be limited to
the number of track sections shown.

Referring now to Fig. 2, I have shown a modi-
fication of the control circuits for home relay JF
in which I have introduced apparatus not re-
sponsive to traffic conditions for opening the first
control circuit. 'This apparatus, as here shown, is
a. contact 61, actuated by a manually operable
lever L, either one or both of which may be placed
adjacent the track or at some remote point, It
is obvious without detailed description that, pro-
vided track relays TF and TG are closed, if con-
tact 11 of device MD is closed, home relay JF
will be energized and signal SEF will display a pro-
ceed indication, although either contact 22 of
track relay TH or contact 8! actuated by lever L
might be open.

A contact similar to 61, actuated by a lever or
other means, might alse be included in the con-
trol circuits for the home relays JB, JC, JD,
and JE.

From the foregoing, it is readily apparent that
I have provided two slow-acting devices MA and
MD, with their associated relays, for the five sec-
tions A—B, B—C, C—D, D—E, and E—F, and
that these devices are so controlled, that in crder
to provide clear indications at signals SB, SC,
SD, SE, and SF when these signals are caused to
indicate stop by the occupancy of the third sec-
tion in advance of each signal, a train must con-
sume a given time interval in section A—B for
signal JB, in section B—C for signal JC, in sec-
tion B—C or C—D for signal JD, in section B—C,
C—D or D—E for signal JE, or in section C—D,
D—E or E—F for signal JF. In other words, a
train must consume a measured amount of time
in at least three of the five sections in order to
provide proceasd indications at the signals in-
volved under the conditions outlined above; that
is, when these signals are caused to indicate stop
by the occupancy of the third section in advance
of each signal, assuming that track K is at or
near a station platform where it is desirable to
permit a number of trains to follow each other
under close headway, it will be seen that I have
provided an effective means for governing the
speed of such trains over this portion of track.

Although I have herein shown and described
only two forms of apparatus embodying my in-
vention, it is understood that various changes
and modifications may be made therein within
the scope of the appended claims without depart-
ing from the spirit and scope of my invention.

Having thus described my invention, what I
claim is:

1. In combination, eight secfions of railway
track, a signal for each of five of said sections,
means for causing each signal to indicate stop
when any one of the three sections in advance
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of .such signal is occupied, a first slow-acting
device, means for initiating the operation of said
device when a train enters the first section, means
for again initiating the operation of said first
device when the train enters the second section,
means for initiating a third operation of said first
device when the train enters the third section, a
first means responsive only if the second opera-
tion of said first device is completed during pas~
sage of the train through the second section, a
second means responsive only if the third oper-
ation of said first deviceis completed during pas-
sage of the train through the third secticn, a
second slow-acting device, means for initiating
the operation of said second device when the
train-enters the fourth -section, means for hold-
ing said second device in its operated condition
only if the operation of the second device is com-
pleted during passage of the -train through the
fourth section, means for again initiating the
operation of said second device when the train
enters the fifth section if the operation of the
second device is not completed during passage
of the train through the fourth section; means
3 gperating when the third section in advance of
each signal is ocecupied, for clearing the first sig-
nal provided said second means and said first
means is each in its initial condition if the op-
eration of said first device is completed. during
passage ‘of the train through the frst section,
for clearing the second and third and fourth sig-
nals provided said second means is in its initial
condition if the operation of said first device is
completed  during passage of the train through

27 the second section, for clearing the third and

fourth and fifth signals provided said second de-
vice is in its initial condition if the operation of
said first device is completed during passage of
the train through the third section, for clearing
the fourth signal if the operation of said second
device is completed during passage of the train
through the fourth section, and for clearing the
fifth signal if the operation of said second device
is completed during passage of the train through
either the fourth section or the fifth section.

2. In combination, a stretch of railway track
divided into five sections, a first slow-acting de~
vice, means for initiating the operation of said
first device when a train enters the first section,
means for again initiating the operation of said
first device when the train enters the second sec-
ticn, means for initiafing a third operation of
said first device when the train enters the third
section, & second slow-acting device, means for

3 initiating the operation of said second device

when the train enters the fourth section, means
for holding said second device in its operated
condition while the train traverses the fourth
section only if the operation of said second de-

% vice is completed during passage. of the train

through the fourth section, means for again ini-
tiating the operation of said second device when
the train enters the fifth section if the opera-
tion of said second device is not completed when
7 the train enters the fifth section, a first means
responsive to the second completed operation of
“said first device, 8 second means responsive to
the third completed operation of said first de-
vice; and signals for said stretch of track con-
trolled in part by said- first device, said second
device, said first means and said second means.
3..In- combination, eight sections of railway
track, a signal for each of five of said sections,
means for causing each signal to. indicate stop
if any one of the three secfions in advance of

5
such signal is occupied, two timing devices con-
trolled by traffic conditions in certain of said
eight sections, and means controlled by said two
timing devices for clearing each of said five sig-
nals if a measured time interval is consumed by
a train in traversing the section immediately in
the rear of such signal when the third section
in advance of the signal is occupied.

4. In combination, four sections of railway
track, a slow-acting device having a first con-
tact closed when and only when the device is in
its Initial condition and a second and a third
and & fourth contact each closed when and only
when the device is in its operated condition,
means for initiating the operation of said device
when a train enters the first section, means for
again initiating the cperation of said device when
the train enters the second section if and only
if saild first confact is closed; means for a third
tirae initiating the cperation of said device when
the train enters the third section if and only if
said first contact is closed, a first normally open
relay closed only if said second contact becomes
closed during passage of the train through the
second section, a second normally open relay
closed only if said third contact becomes closed
during passage of the train through the third
section, a signal for the second section, means
for causing said sighal to indicate stop if the
fourth section is' occupied, means for clearing
said signal when the fourth section is occupied if
and only if said fourth contact becomes closed
during passage of the train through the first
section, means including a back contact on said
first relay and a back contact on said second re-

~lay to prevent the clearing of said signal by

either the second or the third completed opera-
tion of said device, and signals for the second
and third sections controlled in part by said first
relay and said second relay.

5. In combination, five sections of railway

track, a slow-acting device, means for initiating
the operation of said device when a. train enters
the first section, means for again initiating the
operation of said device when the train enters

the second section, a normally open relay closed )

only if the second operation of said device is
completed during passage of the train through
the second section, a signal for the second section,
a signal for the third section, means for causing
said signal for the second section and said signal
for the third section each to indicate stop when
any one of the three sections in advance of such
signal is occupied, means for clearing said signal
for the second section if the fourth section is

- occupied if and only if the operation of said de-

vice is completed during passage of the train
through the first section, and means including a
front contact on said relay for clearing said sig-
nal for the third section if the fifth section is
occupied. : :

6. In combination, six sections of railway
track, a slow-acting device, means for initiating
the operation of said device when a train enters
the first section, means for again initiating the
operation of said device when the train enters
the second section, means for initiating the third
operation of said device when the train enters the
thitd section, a first normally open relay closed

~only if the second operation of said device is

completed during the passage of the ftrain
threugh the second section, a second normally
open relay closed only if ‘the third operation of
said device is completed during the passage of the
train through the third section, a second signal
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for the second  section, a third signal for the

third section, a fourth signal for the fourth sec- -

tion, means for causing said second and said
third and said fourth signal each to indicate stop
when any one of the three sections in advance of
such signal is occupied, means for clearing said
second signal if the fourth section is occupied if
and only if the operation of said device is com-
pleted during the passage of said train through
the first section, means including a front con-
tact of said first relay for clearing sald third
signal if the fifth section is occupied, and means
including a front contact of said second relay for
clearing said fourth signal if the sixth section is
occupied.

7. In combination, six sections of railway track,
a first slow-acting- device, means for initiating
the operation of said first device when a frain
enters the first section, a relay closed only if the
operation of said device is completed during the
passage of the train through the first section, a
second slow-acting device, means for initiating
the operation of said second device when the train
enters the second section, means for holding said
second device in its operated condition while the
train traverses the third section if and only if
the operation of the second device is completed
during the passage of the train through the sec-
ond section, means for again initiating the oper-
ation of said second device when the train enters
the third section if the operation of said second
device is not completed during the passage of the
train through the second section, & signal for
the fourth section, means responsive. to traffic
conditions in the three sections in advance of
said signal for causing the signal to indicate stop,
apbaratus not responsive to traffic conditions for
also causing said signal to indicate stop, means
including a front contact of said relay for clear-

. ing said sighal if the signal is caused to indicate

stop by traffic conditions in the third section in
advance, and means operating only if said second
device is in its operated condition for also clear-
ing said signal if the signal is caused to indicate
stop either by traffic conditions in the third sec-
tion in advance or by said apparatus or by both.

8. In combination, six sections of railway track,
a first slow-acting device, means for initiating
the operation of said first device when a. train
enters the first section, a relay closed only if the
operation of said device is completed during the
passage of the train through the first section, a
second slow-acting device, means. for initiating
the operation of said second device when the
train enters the second section, means for holding
said second device in its operated condition while
the train traverses the third section if and only
if the operation of the second device is completed
during the passage of the {rain through the sec-
ond section, means for again initiating the opera-
tion of said second device when the train enters
the third section if the operation of said second
device is not completed during the passage of the
train through the second section, a signal for the
fourth section, means responsive to traffic condi-
tions in the three sections in advance of said
signal for causing the signal to indicate stop,
manually operable apparatus for also causing said
signal to indicate stop, means including. said “re-
lay for clearing said signal if the signal is caused
to indicate stop by traffic conditions in the third
section in advance, and means cperating only if
said second device is in its operated condition for
also clearing said signal if the signal is caused to
indicate stop either by traffic conditions in the

‘
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third section in advance or by said manually op-
erable apparatus or by both.

9. ITn combination, four sections of railway
track, a track circuit including a track relay for
each section, a slow-acting device, an operating
cireuit for said device including a back contact
of the track relay for the first section and a front
contact of the track relay for the second section,
a signal for the second section, a first controlling
circuit for said signal including a front contact
of the track relay for the fourth section and a
second contrelling circuit for said signal includ~
ing a contact closed only when said slow-acting
device is in its operated condition.

10. In combination, five sections of railway
track, a track circuit including a track relay
for -each  section, a slow-acting device, a nor-
mally open stick relay, a pick-up circuit for said
stick relay including a contact closed only when
said device is in its initial condition and a back
contact of the track relay for the second sec-
tion, a stick circuit for said stick relay includ-
ing a back contact of the track relay for the sec-
ond section, a first operating circuit for said de-
vice including a back contact of the track relay
for the first section and a front contact of the
track relay for the second section, a second op-
erating circuit for said device including a front
contact of said stick relay, a second normally
open relay, & circuit for said second relay includ-
ing a front contact on said stick relay and a con-
tact closed only when said device is in its op-
erated condition, a signhal for the second section,
a signal for the third section, a first controlling
circuit for the signal for the second section in-
cluding a front contact of the track relay for
the fourth section, a first controlling circuit for
the signal for the third section including a front
contact of the track relay for the fifth section,
a second controlling circuit for the signal for the
second section including a back contact of said
second relay and a contact closed only when the
device is in its operated condition, and a second
controlling circuit for the signal for the third
section including a front confact of said second
relay.

11. In combination, six sections of railway
track, a track circuit including a track relay for
each section, a slow-acting device, a first nor-
mally open stick relay, a second normally open
stick relay, a pick-up circuit for said first relay
including a contact closed only when said de-
vice is in its initial condition and a back contact
of the track relay for the second section and a
front contact of the track relay for the third
section, a pick-up circuit for said second relay
including a contact closed only when said de-
vice is in its initial conditon and a back contact
of the track relay for the third section and a back
contact of said first relay, a stick circuit for said
first relay including a back contact of the track
relay for the second section and a front contact
of the track relay for the third section, a stick
circuit for said second relay including a back con-
tact of the track relay for the third section and a
back contact of said first relay, a first operating
circuit for said device including a back contact
of the track relay for the first section and a front
contact of the track relay for the second section
and a back contact of said second relay, a sec-
ond operating circuit for said device including a
front contact of said first relay, a third operating
circuit for said device including a front contact
of said second relay, a third normally open relay,
a. fourth normally open relay, a circuit for said
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thrd relay including a front contact of said first
relay and a contact closed only when said device is
in its operated condition, a circuit for said fourth

relay including a front contact of said second -

relay and a contact closed only when said device
is in its operated condition, a signal for the sec~
ond section, a signal for the third section, a signal
for the fourth section, & first controlling circuit
for the signal for the second section including a
frent contact of the track relay for the fourth
section, g first controlling circuit for the signal
for the third section including a front contact
of the track relay for the fifth section, a first con-~
trolling circuit for the signal for the fourth sec-
tion including a front contact of the track relay
for the sixth section, a second controlling circuit
for the signal for the second section including a
back contact of said third relay and a back con-
tact of said fourth relay as well as a contact
closed only when said device is in its operated
condition, a second controlling circuit for the
signal for the third section including a front con-
tact of said third relay, and a second controlling

~circuit for the signal for the fourth section in-

cluding a front contact of said fourth relay.

12. In combination, a plurality of sections of -

railway track, a signal for each of five of said
sections, means for causing each signal to dis-
play the stop indiecation if a certain section in
advance of such signal is occupied, two slow-
acting relays controlled by traffic conditions in
certain of sald plurslity of track sections, and
means controlled by said two slow-acting relays
for causing each of said five signals to display the
proceed indication if a measured time interval is
consumed by a train in traversing the section im-
mediately in the rear of such signal when said
certain section in advance of the signal is oc-
cupied.

13. In combination, a plurality of sections of
railway track, a slow-acting device, means for
initiating the operation of said device when a
train enters the first section, means for again
initiating the operation of said device when the
train enters the second section, a normally open
relay closed only if the second operation of said
device is completed during passage of the train
through the second section, a signal for the sec-
ond section, a signal for the third section, means

for causing said signal for the second section and -

said signal for the third section each to indicate
stop when g certain section in advance of such
signal is occupied, means for clearing said sig-
nal for the second section if said certain section
in advance of such signal is occupied if and only
if the operation of said device is completed dur-
ing passage of the train through the first sec-
tion, and means including a front -contact on
said relay for clearing said signal for the third

7

section if said certain section in advance of such
signal is occupied. '

14. In combination, a stretch of railway track
divided into a plurality of track sections each
having a track circuit including a track relay,

-two timing devices controlled by said track re-

lays, a plurality of signals one for each section
of a portion of said stretch governed by one of
said timing devices, and ancther plurality of
signals one for each section of another portion
cf said stretch controlled by both said timing
devices.

15, In combination, a stretch of railway track
divided into a plurality of track sections, a first
timing mechanism controlled by traffic conditions
in three successive sections of said track sections,
a second timing mechanism controlled by traffic
conditions in two successive sections of said track
sections, and a plurality of traffic governing de-

vices for said stretch all of which are controlled ?

by said first timing mechanism and certain of
which are also controlled by said second timing
meachanism. :

16. In combination, a stretch of railway track
divided into a plurality of track sections, a signal
for each of five of said sections, a first timing
device controlled by traffic conditions in the first

three successive track sections, a second timing.

device controlled by traffic conditions in the next
two successive track sections, two relays con-
trolled by said first timing device, and means in-
cluding contacts of said first timing device and
said second timing device as well as contacts of
said two relays for at times controlling said plu-
rality of signals.

17. In combination, a stretch of railway track
divided into a plurality of track sections, a single
timing mechanism controlled by trafiic conditions
in certain of said plurality of track sections,
means controlied by said timing mechanism and

‘by trafiic conditions in other of said sections, and

five signals one for each of five sections of said
stretch controlled by said single timing mecha-
nism and by said means. )

18. In combination, & stretch of railway track
divided into a plurality of track sections, a plu-
rality of signals one for each of certain of said
sections, means for causing each signal to indi-
cate stop if any one of the three sections in ad-
vance of such signal is occupied, two timing de-
vices controlled by traffic conditions in certain
of said plurality of sections, and means for each
section controlied jointly by said two timing de-
vices for causing each of said signals to display
a proceed indication if the speed of a train mov-
ing over said stretch is properly controlled even
though the third section in advance of each such

signal is occupied by another train.

EARL M. ALLEN.
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