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. TRAIN SIGNALING SYSTEM

~ " Application filed January 6, 1932 : 1S’eri_@1 No. 585',044. o »

My present invention relates to a train sig-
naling system for operation of block signals
or the like arranged to display different sig-
nals to trains travelling at different speeds
to the end that slow speed trains may be per-

- mitted to run closer together than trains op-

erating at higher speeds.  In accordance with-

the invention, a train of higher speed overtak-
ing one travelling at a lower speed, will be
obliged to reduce its speed to or below that
of the first train in order to receive a proceed

signal, and, if the approaching train is trav-

elling at a high rate of speed; it will receive
a restrictive signal a greater number of blocks
behind the leading train than would a train
approaching at a low rate of speed. = " -
‘The present invention may be applied, for

- example, to insure that a train running at

sixty miles per hour, or more, shall receive a
caution indication unless there are at:least

six blocks clear ahead of it, that a train run-

ning between fifty and sixty miles per hour
shall receive a caution'signal unless there are
at least five blocks clear ahead of it, a train
running  between forty. and fifty miles per
hour shall receive a caution signal unless there
are at least four blocks clear ahead of it, and
so-on; the:slowest trains receiving a caution

~ signal when only one clear block is‘ahead.

40

With such a system, a’ rapidly moving train,
upon -passing a first ‘caution -signal, could,
by reducing its speed to that of the advance
train, receive a proceed signal at the mnext
block, but, if it then accelerated, would again
receive the caution indicationif it approached
too closely to the preceding train. v
For a better understanding of the invention

reference may be had to the accompanying

drawings, of which Fig. 1 illustrates diagram-
matically a signaling circuit adapted to dif-
ferentiate between trains running at six dif-

- ferent speeds and utilizing ‘time ‘element re-

59

lays for selectively operating the track sig-
nal in accordance with the speed of the ap-
proaching train and the number of:.clear

blocks ahead. Fig. 2illustrates:diagrammati- -

cally a circuit similar to that of Fig: 1 but
utilizing in place of the time element relays
thereof a single automatically wound time re-

lease at each signal having a plurality of:con- -

-and telay 8TR with block 8. "

PATENT OFFICE

tacts adjusted for closure after different pe- E

riods of time. Fig. 3 illustrates diagram-
matically another-circuit of the type of Fig. 1

‘but utilizing: a plurality of glow discharge. -
‘tube circuits and relays-whose times.of pick-

up are controlled theréby in place of:the time

55

element relays of Fig. 1. -Fig. 4 illustrates di- -

agrammatically an alternative arrangement
utilizing slow pick-up relays and' additional

“series track relays, ~ Fig.'5 -illustrates dia-

grammatically another circuit of the type of

60,

Fig. 4 but utilizing slow release relaysinplace

of the slow pick-up relays:of Fig. 4.

~In Fig. 1, the track R is shown as divide"d éé

" a signal indicated diagrammatically at the

into eight sections 1, 2; 8, 4, 5, 6,7 and 8 with

entrance to each block, the signal at the en-

trance to block:1 being identified by the ref-

-erence character 1S, that at the entrance to

block 2 by 28, and so forth.: ‘Block 8isshown
as occupied by-a train T, which, for conven-
ience may be considered as satisfactory. A

70

track battery 1E for block 1 supplies-current .

for the track relay 1TR which is connected
across - the rails’R in the usual'manner to-be

-short circuited when the:blockis occupied.

™

Similarly, battery 2E-and track relay 2TR

are associatéd with block 2, battery 8E- and

track relay 3TR with block 3, battery 4E and.

track relay 4TR with block 4;battery 5E and
track relay 5TR with block 5, battery 6K and
track relay 6 TR with block 6, battery 7E and

As the system, in the -partlculaf‘er’nbodi-

-ment illustrated, is to respond to six different

zones: of ‘train ‘speed; seven relays are asso-

track relay 7TR with block 7, and battery 8E

80

85

ciated with the control of each signal: These -

“seven relays at signal 2 comprise a relay 2DR

normally energized when at least six blocks in
advance are clear; five time element relays,
9TE—1,  2TE—2, 2TE—3,. 2TE—4 and
2TE—5 normally deenergized but adapted to
be energized as a train approaches the signal ;
and an auxiliary relay 2T'S ‘which is used:to

90

95

insure that the time element devices 2TE—1; -
2TE—2 etec. assume their full normal posi-

tions-when deenergized. "When relay 2DR is
energized, battery, the positive terminal: of.

which is'indicated by the reference letter B,

100
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" over front-contacts are energized;relay 2DR

35 will be.énergized and.a train in block 1 will

2

is supplied over a front contact of relay 2TR,
a front contact of relay 2TS, and a front
contact of relay 2DR to the proceed indica-
tion or green light of signal 2S.  'When relay
2DR is deenergized and time relay 2TE—DS,

for example, energized and held energized

long enough for the time controlled armature

thereof to be raised, the .circuit for the pro-.

ceed . indication of signal 28 is maintained
over a back contact of relay 2DR and a front
contact” of “time relay 2TE—5. If - time
relay 2TE—S5 is deenergized and time relay
2TE—4 energized and has closed its top con-

- tacts, the circuit for the proceed indication of
signal 28 is maintained over back contacts of
‘relays 2DR and 2TE—5 and front contact

of relay 9TE—4. = . . ST
_Similarly, at signal 8S, the circuit:for the

. clear indication is from battery over a top
' contact-of relay 8TR, a-top contact of relay-

3TS and a top contact of relay 8DR if this

relay is energized;. or over a back contact
thereof when deenergized and a top contaet of -

the-highest numbered time element relay -at

- that signal that has closed its top contacts,

and over back contacts of higher numbered
reldys,-if-any, at that signal. - T
The circuit for relay 2DR for convenience

has béen shown in heavy lines and is as fol-

+ lows " battery, over front contacts of track

relays 7TR, 6TR, 5TR, 4TR, 3TR and 2TR,
windirig of relay 2DR to common. -As all
track relays. controlling the above- circuit

- -receive a proceed.or clear signal at the en-

. 40
~ 2TR ‘causing cominon to be connected over a.

trance to block-2, relay 2T'S being energized
as-hereinafter. described in connection with
the corresponding relay at signal 858. Asthe
train enters block 2 it will shunt track relay

back contact of this relay to the windings of

all-time~element- relays at “signal 3. As a.

* train is in block 8 the circuit of relay DR

.48

50

will be open over a front contact of track re-
lay 8TR. ~All time element relays at signal
3 -will become energized by the connection of

common over the back:contact of track relay -
- 2TR, battery being supplied to time element

relay 8TE--5 over the circuit-traced for re-

~lay 2DR and to the other time element relays

at signal 3 by similar circuits including top

- contacts of track relays of progressively few-

55

B0

- er blocks in advance of signal 3S. The clo-

sure of the circuits of the time element relays
at signal 8 causes the back checking contacts
of-these relays to open:immediately with con-

‘sequent-opening of a previously closed pick-

up circuit for relay 3TS, as the circuit for re-
lay 3T S is controlled over back checking con-

tacts of time element relays 3TE—5, STE—4,
- 3TE—3; 3TE—2 and 8TE~1. Relay 8TS "
does not-release, Howeéver; becatse: an -alter-

native circuit therefor is closed when the
train shunts track relay 2TR, this alternative

1,888,706

circuit being from common over a back con-

tact 2TR, and a top contact of relay 3TS

through the winding of the relay to battery.
The time element of relay 3TE—5 issoad-"

justed that the time controlled armature of
this relay will be-picked up only if the speed
of ‘an -approaching train throughout: block 2
is less than sixty miles per-hour. The time
element of relay 3TE—4 is so adjusted that

the time controlled armature of this relay.

will pick up before a train travelling at less

than fifty miles per hour: through' block 2

reaches signal 3S.  Similarly, the time ele-

‘ments of relays 3TE—8, STE—2 and 3TE—1

are adjusted so that ‘the armatures thereof
will be picked up before traing travelling at

80-

less than 40, 30 and - 20 ‘miles per-hour ‘re- -

spectively reach signal 3S." Thus,if the train
approaching - signal 39 is- travelling at 60
miles per hour, or faster, none of the time

85 -

element relays of signal-8S will -have had

be displayed at signal 3S, battery being sup-
plied to the caution or yellow light. of signal
3S over a front contact of track relay 3TR,

‘time to pick up their time controlled-arma- -
tures and; consequently, a ‘caution signal will~

90 .

a front contact of relays 8TS, back contact
of relay 3DR and.back contacts of all time
element relays at this signal. *.If the train.

is travelling at less than 60 miles per” hour,
relay 3TE—5 will have. picked up its time
‘controlled. armature bétween the. time that
track relay 2TR ‘closed its back contact and

the train reached signal 85 with the result:

that a.clear signal will be given, battery be-
ing supplied to-the 'signal'-o,ver' top tontacts

100

of relays 8TR and-8TS, a back contact of re-

lay 8DR and 4 front contact of time element
relay 3TE—5." L CoL
- If the advance train-had been in block:7
instead of block: 8, the circuit for: .relay
3TE—5 would be open over the front contact

105 .

of track relay 7TTR ‘and.the approaching

train, if running ‘between 50 and 60 miles

per hour, would have received.a caution, in-

stead of a proceed signal at signal 35. A
train rununing at less than. 50 miles pef-houy

110

would: receive-a - clear signal as the circuit -

for time element. relay 83THE-—4" would  be
closed - -and - the ~time’ controlled armature
thereof-would be rajsed to-supply battery to
signal ‘88 to hold it in  clear position; the
circuit being over backicontacts of relay 3DR
and of time element relay 8TE—5 and front
contact of time element relay 8TE—4. -Simi-

larly, with the advance train in block 6, a -

train approaching sigrial-8, in order to re-

less than 40 miles per hHour in.order to give

sufficient tinie for time-element relay 8TE—3 123

_ceive a proceed signal, must be travelling at -

to have picked up its time controlled arma- -
ture and, if the advance train were in block = . .
5, or:4, speeds of less than- 80.and 20 miles

“per hour: respectively: are required for the -
‘stcceeding: train:to- receive:.a proceed -sig-

130
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~diately upon energization of the relays.
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nal: A train af any speed receives a stop s1g—
nal at signal 8S-if the advance. train is in
block 8, battery being supplied over a back
contact of track rehy 3TR. to the stop or
red light of signal 8S and the circuits of all
time element 1e1ays being open over top con-
tacts of relay 3TR.

Alsoy if all time element relays: at signal
3 had not been in their full normal position
at the time the train entered track circuit 2,
relay 8TS would have been deener«nzed and
the closing of the back contact cf rehy 2TR
could not have energized relay 8TS. A cau-

tion signal would therefore have been dis-

played belncr connected over a front contact
of relay 3TR and a back contact of rel ay 8TS.

It will ‘be understood that the time -con-
trolled armature of each of the time element

relays do not open' their back contacts and:

close their top contacts until after’the par-
ticular period of time for which the relay i s
adjusted ‘whereas the checking armatures of
these relays open their back contacts imme-

attempt has been made in Fig. 1 to separately
identify these two types of armatures as re-
lays of this type are well known and addi-
tional ‘reference numerals ‘would only: con-
fuse the drawing: . It will be noted, however,
the upper of each pair of* armatures as50¢i+
ated with each time element relay in Fig."1

is intended as the time controlled armature '

. and the lower armature of each pair as that

“45

it received.a stop signal as it approachod the

~60

“at less than 20, one block apart.

controlling the checking contacts.

‘The above-described system_ thus; dlsnhys
mgnfdv tending to maintain tmlns tra,velhng
at 60'miles an hour at least six blocks ~apart,

those travelling between 50 and 60 miles per:

. hour five blocks apart, those between 40 and
.4p

50miles per hour four blocks apﬂt those be-
tween 80 and 40, three blocks apart, those be-
tween 20 and 30 two blocks.apart, and those
* T# the lead-
ing train is travelhno at;: for ex ampl 49
mlles per hour, a train mpproachmc at 60
miles: an hour would receive a caution signal
upon entering’ the: block: five blocks ‘in the
rear of that occupied and, if it maintained
its speed, would continue t0 receive a caution
indication at the entrance to each. block until

occupied block unless it reduced its speed to
that of preceding train, assumed to be 40
miles per hour and maintained four clear
blocks between it and the advance train,. If
the first train is sta’monarv, the approaching
train, in order to.continue to receive proceeﬂ
qlgna‘s at each block, must progressively re-
duce speed through each block until as it ap-
proaches” the qtop sigmal, it is trave! lmpr t
less than 20 miles per hour. -

In Fig. 2 a svstem substantm’}v szmllm 0
that described in connection. with Fig: 1 is
illustrated. - For convenience -the c;ystem i

shown as responsive to thée same number of

No'

Iess: than 20 miles per hour:
-is arranged to close its top contact before a

speed ZOTnes, but obv1ously the system Tends

3

itself to. expansion: or “contraction of the .
number of zones as. desn'ed The circuit of .

Fig. 2 differs from that of Fig. 1 primarily

in that the time element relays at each signal
are replaced by an automatically wound time
Leledsc device having a- plurality of differ-

‘ently timed contacts: corresponding in func-

tion to the time ‘controlled armatures of the
time element relays of Fig. 1, and in that a
separate relay, indicated by the reference

letters HD with a different numeral prefixed:
according to the signal with which it is asso--

ciated, is. promded to directly control the
51gnal
only is ilustrated to avoid repetltlon at each
signal of substantially-identical apparatus
and circuits. - The time release device con-
trolling
cally at 2TD as including ‘a motor M, slot

winding SW and three pair of slot contacts,‘ .
802 and SC8, the first pair-of .which

L1

In Fig. 2 the circuit at. signal’ 28

ignal 28 is indicated diagrammati--

70.

80

85

is opened ‘when, and only when, the time re- -
lease is fully ‘wound, and the. second and.

third pair of which are closed when and only
‘when ‘the time release is fully’ ‘wound: . De-

vice 2TD when released picks up. a series of
contact arms 2TD—1, 2TD-—2, 2TD——u,

~9TD—4 and 2TD—5 after varymg time. in-:

tervals. The release of device:2TD oceurs

when 'the circuit: of ‘slot. winding SW. is

opened and, as this cirenit is: controlled over

%

95

a top contact of track relay - 1TR: and :slot .

~contacts SC8, it follows that: the ap‘oroach' '
of a train into block 1 causes release of 2TD-
with consequent successive closure of the top:

.contacts of arms 2TD-—5, 2TD-—A4, etc.
2TD--1 is arranged to close its top contact

go slowly that, in ‘order:for:it to be: ¢losed

‘hefore a train reaches signal 28, the train

must have been travelling throuOh block 1-at

Arm-

Arm OTD--9"

100

105

train trave‘hnof 2% 30 miles per hour reaches -

_signal 28, and arms 2TD-3, 2TD—4 and
12TD--5 aresimilarly arranged to close their

top contacts before a train travelling through

~block 1 at less than 40, 50-and 60 m11es per
hour respectively, reach signal 28. As time.
release devices of the type: indicated. are well-
“known, it has been considered unnecessary

to indicate on the drawings the actual :mech-

110. -

anisms controlling the- movement of “arms

"TD—l 9TD—2. ete.  These :arms. control

_a relay 2HD which in tnrn controls st gnal QS
ag-hereinafter described.

~The circuit of the proceed 1ndlca,t10n for

J12¢

signal 28 is-over a top contact of trackrelay - 7

2TR: a top contact of a relay 2P 'md a top

contactof relay 2HD, i o '

One end of the winding of relay 2P is con-_i
necteéd to common-and the other end of the

winding is normally” connected to. battery -

over slot contacts SC,. "' The circiit. for the

caution indica ion for swnal 28 is over & top :




contact of relay 2TR and a back contact of

" relay 2P or over top contacts of relays 2TR

o

and 2P and a back contact of relay 2HD. The
circuit of the stop indication for signal 28
is.over a back contact of track relay 2TR.
If there are six clear blocks ahead of signal
28, relay 2HD will be energized over:a circuit
similar to that described for relay 2DR of

" Fig. 1., This normal circuit for relay 2HD

10

.y ber of signals.

is over top contacts of track relays six blocks

“in-advance of signal 2S-and over back con-
‘tacts of successively higher numbered contact -

arms of the time release devices at the five

signals immediately in advance of signal 2S.
“There are five other alternate circuits for re-

lay 9HD each including a top contact of one
of the arms  2TD-—1, 2TD—2, etc. . The

_circuit - including the top contact of arm-

9TD—1"is over a top contact of track relay

9TR; that including the top contact of arm.

9TD-—2 is over top contacts of the track re-
lays:associated with block 2 and the succeed-

ing bleck and over a back contact of the low-
estcontact.arm associated with the time re-
lease device at signal 3. Similarly, the other

alternate circuits: for relay 2HD include top

contacts of a progressively increasing num-:

ber of track relays and back contacts of con-
tact-arms at"a progressively increasing num-
_TIn order to u"x:;d‘erstanc‘l‘t;he operation of
the circuits of Fig. 2, assume first that there

- “are six unoccupied blocks ahead of signal 28.
As a train entersblock 1 it shunts track relay

geL)

1TR and thereby opens the circuit for slot
- winding SW and causes time release 2TD to

begin to-unwind with. consequent successive

“lifting of ‘arms 2TD-—5, 2TD—4, etc,; and

alzo.closes a circuit, battery over a back con-
tact of track relay 1TR and a top contact

on relay 2P to the winding of that relay to

hold it energized after the opening of contact

-8C.. - As six clear blocks were assumed and

> consequently relay 2HD" already energized,

fa
o,

(-

~-“miles per hour through bleck 1, top contact

the first-mentioned result is of ne importance
at-this time. . Assume, however,that but five
blocks ahead of signal 2S were-clear. “Then,

before the approaching train-entered block 1; -

relay 2HD was deenergized over the top con-

"y tact of the track relay six blocks ahead. If:

the ‘approaching train travels through block

1 at 60 or'more miles per hour; thén the top-

contact of arm 2TD-—5 will not have had time

to  close. before the train reaches signal 28
“and consequently the caution signal will be
- displayed; the circuit being,-as above de-.

scribed, over a top-contact of relay 2P, a back
contact of rélay 2HD and over a-top-contact

-~ of track relay -2TR. If, howevér, the dap- -

proaching train is-running: at Jess than- 60

of arm’ 2TD-—5-will close, energizing ‘relay
9HD.over the longest of the above-described
alternative circuits.. A clear signal will then

5_be displayed at signal 28. "If there are but.

lay 2P.. L

1,888,706

four clear blocks ahead t'hﬂislongesf;‘altefna-
tive circuit will be open over the top contact
of the track relay five blocks ahead and the

“train, in order to.obtain a clear signal, must

travel through block 1 at less than 50 miles
per hour in order to give time for.arm 2TD—4

to close its top contacts, Similarly, with but

three or two ‘clear blocks ahead, the speed
of the approaching train must be correspond-
ingly less in order to obtain a clear signal.. If

‘block 2 is occupied, a train travelling through

70

75

block 1 at any speed will receive a stop signal -

as the clearand caution circuits will be opened
over the top contact of relay 2TR and the
stop-circuit for the signal closed over the back
contact of relay 2TR., = . - © - Lo
‘When the approaching train clears block 1,
track relay 1TR becomes energized and opens

the stick circuit of relay 2P; deenergizing that:

. The closure of the top contacts of relay 1TR

connects battery over a back contact of relay

2P to slot winding SW and also over contact

SC, to the motor M causing it to begin to re-
wind the device. When fully wound, slot con-
tacts SC; ‘open, stopping motor M, and also.’

80

85

20

contacts”SC, ¢close énergizing relay 2P; - Bat- - o

tery is _also connected .over a top contact of

relay 1TR and contacts SC; to-winding SWto - :

~hold the device wound. up after opening of

the motor ‘circuit and reenergization of re-
~If device 2TD ‘
relay 2P cannot again become energized and
the signal will consequently display a cau-

1s notr complétely WOlllild.:l_lp,’

95

tion indication. -This arrangement insures-
that should the motor fail to rewind device -

2TD, leaving all or a:-part:of the top con-
tacts 2TD—5, 2TD—4, etc., closed, the cir-
cuits for the proceed indication of signal 2

105

will be broken over the front contact of re-

circuit, which might ‘easily occur from a sid:

‘lay 2P and hence :a false proceed indication
‘will be avoided. - Also when relay 2P is de--
energized upon vacating the track circuit, _
and should a following train enter the track"

10

-ing switch; before device 2TD is fully wound,

relay 2P will not become energized.” This in:

sures that device 2TD must be fully energized

or wound before it can be deenergized to imi- -
‘tate the measuring of a time interval.” Cor- -~
-rect time measurements.under all conditions

is thus assured. :

Tn Fig. 8, a signal control system using

" glow discharge tubes, condensers and resist- .

115 -

ance elements to effect different delay periods -

in the pick-up time of a plurality of relays-

at each signal is illustrated. - The relays.at -

each signal correspond to the time -element
relays of Fig. 1. These relays, together with

125° ",

an . additional relay -whose time of pick-up -
“is not affected by the flow discharge tube cir-
cuits, control a signal-controlling relay. at

each signal -corresponding to the HD. relayfléo' =
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of Fig. 2. Asin Fig. 2 the circuit at but .one

signal is illustrated for convenience. . -
In Fig. 8 the signal indication cn‘cults for -

signal ‘25 are substantially. the same a5 in
Fig. 2. " The circuit-for the proceed. indica-

tion is over top contacts of track: relay 2TR-

and of relay 2HD ; that.for the caution indi-

cation over top contact of relay 2TR and back
contact of relay 2HD; and that for-the stop
‘indication over. back contact of relay. 2TK.
‘When there are six clear. blocks ahead: of
signal 28,2 relay 2D-—6 controls the-circuit

~ for relay 9HD over a top ‘contact; the re-

15

lays at each of the five next signals. "

aainder of the circuit-being, as descmbed n

connection with Fig. 2, over top contacts of

track relays of the next preceding six blocks

and over back contacts of one of the. other re-

- five alternative circuits for relay 2HD are

20

~ sistance 2R—1, a glow. discharge tube 9N—1-
‘and a contmmty transfer contact of that re-
lay. = A capacity 2C—1 is connected across-
the:winding of the relay, continuity transfer
“contact and glow discharge tube 2N—T. Bat-
tery .is: supplied to this circuit, preferably

also just as in Fig: 2 éxcept, of course, that

back. contdcts of the relays.at each s1gnal are -
substituted for back, contacts of the time re-
“lease device of Fig. 2. The rela,ys at signal

28 controlling the alternate circuits for relay

2HD are indicated by the reference letters
2D—1 2D—2, 2D—3,2D—4, 2D—5, ‘In se-.

ries Wlth the Wmdmg of relay 9D—1 s a re-

from a source of 110 volts D. C. over a top
contact of relay 2D—86, when the latter is
energized ; common bemg connected to the
other side of the winding of relay 2D—1.

When relay 2D—1 picks up its armatures,

due to the closure of the above-described cir-

cuit at the top contact of relay 2D--6, the

fifth alternative-circuit for relay 2HD is com-

pleted and a stick circuit for relay. 2D-=1 is
_closed, dlsconnectlncr ‘elements. 2R—1.. and

Q\T—l The co*1t1nu1ty transfer contact in-

= ‘sures closure of the circuit through these ele-

- ments until after closure of the stick circuit.

Similarly, elemeénts 2R—2, 2C—2 -and
2N-—2 are associated with relay 2D—2, con-

trolling the fourth alternative circuit for Te-
50 lay QHD and are disconnected when the stick
_cireuit, for. relay 2D-—2is.closed. = Corre-

spondingly identified elements are. associated

‘with each of relays 2D—3, 2D-—4-and 2D—5.

- When. a _train enters block 1 it deenerglzes

B B
1

.60
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track relay 1TR and thereby causes relay

oD—6 to pick up its armatures, the.circuit-
for relay 2D—6 being from battery over a
back contact of relay 1TR.. The.closure of

the top contacts closes the. above described
p1cll—up circuits. of relays 2D—1, 2D-—2,

.9D—38, 9D—4 and 2D--5, causing these re-

lays. to pick up their armatures after. perlods
of time depending upon the particular re:

_sistance, capacity.and glow d1scharge tube

elements assocmted therew1th Elements

“The -

‘signal.

cause’ relay 2D-1 to close its top eontacts be-
fore a train travelling at less than 20 miles

per hour through block 1 reaches signal 28.

Elements 2N--2, 9R—2rand 202 are so

= 5 ‘

2N-—-1, 2R—1 and QC—I are so chosen as to

70

chosen as to cause relay 2D=-9 to close its top

contacts before a train travelling at less than

30 miles per hour through:block, 1 reaclies

signal 28. S1m1larly, the elements associated

wuth relays 2D-—3,9D—4-and 2D—5 are so 1

7

chosen as to cause these relays to:close their . -
top contacts before traing travelling at.less
than 40, 50 and 60 miles per hour respectively -

-reach” s1gnal 28." . The ‘condensers -20—1, = " -
20—2,20—38, 2C—4 and 9C—>5-are.all con-._;

80

1r1ected to commeon over a back contact-of.re-" " -
lay 9D--6 when that relay: is deenerglzed to .o

charged each time the track circuit'i is vacated
to insureaccurate tlmmg !

insure that the condensers are:: fully dis- -

s
The control of" signal- QS n accordance i

with the number of unoccupled blocks:in-ad- -

“vance of signal 25 and with the speed of the =~

ﬁapproachmg train will be cléar from the de- gl
0

scrlptlon already given in- connectlon with B0
Figs:1'and 2. -1f there are’§ix or more un-o

_occup1ed blocks, relay 2HD ‘is eénergized; ir-
-respective of the speed of the approachmg'-
~tram, over a top contact, of . relay 2D—6. - If - -
‘there are: but five unoccupied blocks;: the_".‘,,_
speed of the train must be:less than 60 miles
per-hour in order to cause closure.of the first -
-alternative circuit of relay 2HD, the normal
circuit therefor being broken over a top.con- -
tact of the track relay six blocks'ahead of the
If there ‘are but four clear: blocks, -
‘the first alternative circuit is open and the -

95

100

train, to receive a-clear. signal, must/travel -

through block 1 atless than 50 miles per-hour.
'Slmllarly, with but three, two and one unoc- -

cupiéd blocks, the approaching-trdin must
travel at less than 40, 80 and 20 miles per

‘hour,. respectively, in order to réceive a Pro-
‘ceed rather than a caution indication.

-Unlike the circuit of Fig. 2, that of: FIO‘: 3

“is partially apnroach controlled that is; in
g3 a caution indication is normally dis--
-played at each signal. = As the timing devices
of Fig. 3 do ‘ot involve ‘mechanical parts
which are subject to failure it is not necegsary
“to prov1de the checkmg features of F ig

and 2. :

In Figs. 4 and: & alternatwe systems of ‘the
same type but ut 1l1z1ng relatively: cheaper
stow pick-up (Fig. 4) orslow release (Fig.5)

105
‘e
116

‘1200

relays are substituted for the time element

relays of Fig. 1, the time release devices of -

‘Fig. 2 and the glow discharge tube circuits

of Fi ig. 8. The use of such relatwely cheaper -
relays requires an additional series: track re-

1256

lay for each block, which additional: relays

lays but v“.’l,t_}_l the letter A preﬁxe(l_thereto

-are indicated by the same reference letters .

‘and numbers as: are the standard trackre- =
2130
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Ag in Figs. 2 and 3, the c1rcults of Flgs 4 and

;'_5 are illustrated for signal-2S only.

Tt Fig: 4 relay 9DR corresponds in: fune-

‘tion to the similarly identified’ relay of Fig.
‘1, ‘and -Telays - 2DR-1; 2DR—2,
’2DR——4: and 2DR—5 to- 'the correspondmgly
numbered  time element relays of Fig. 1
- When relay 2DR is-energized, the circuit for
the. proceed indication-of s1gnal 28 is closed”
‘over a front contact of this relay; when relay

9DRis deenergized and. one or more of the

' other relays at this signal has closed its top

2DR~—3

E contécts, the circuit - for the proceed - indica-

oy

e 1h

‘tion-is closed ovei a back: contact of relay-
9DR, top:contact of the highest numbered re-
lay Wh1ch ‘has raised its armatures and. back-
- “contacts. of higher numbered relays, if any.

g -If the armatures of all relays at signal 2S are
-‘down: and block 2 unoccupied, the circuit for

i
IR

the caution indication of. 51gnal 28 is closed -
“" ‘overa - top contact of track relay 2TR and

*.+ ~back’ contacts of all DR relays, and if relay-
. 9TR:is shunted, the circuit for the danger

“indication -of. s1crnal 28 is closed over-a bacL

BT

"2’5»

contact of this relay
- Relay 2DR is normally ene1g1zed over a

"‘Ec1rcu1t like that indicated in heavy lines for

“this relay in Fig.:

blocks in  advance of the signal and including

~also, for checking purposes, a back contact

of:relay 2D-—5: and bacle contact of progres:

~sively lower numbered relays at the four sig-
nals'in advance of signal 2S. Common s
‘connected over a back ‘contact of track relay
1TR and a top- contact of series track relay
'A1TR toone side of the windings of each of -
‘the slow pick-up- relays 2DR—1, 2DR—2,

 2DR--3and 2DR—4and 2DR—5; loattery be-

‘being - donnected to. a top .contact.
~lar: stick - circuits - are- provided for each
of relays. 2DR—4, 2DR—3;: 2DR—2 and

ing niormally connected to the other sides of

‘these relays over circuits similar-to that of re-

lay 2DR but including contacts of relays at

~ progressively fewer blocks and signals in
- advance of signal'2S." Relay 2DR—5 when
45 ‘energized -long .enough for its armatures
to be. raised; is' held-energized by a stick

circuit - over its- own armature; common
Simi-

9DR=1. Relay 2DR——5 is so chosen ‘that

it will plck up its armatures and close its
~ stick circuit between the closing of the back
. contacts.of track relay 1TR and the opening

780

of the top contacts of relay A1TR caused by

“section of block 1at a 1ate less than 60 miles-
“per- hour.

Relay 2DR—4 will pick up its
armature to close its stick circuit if the ap-

‘proaching train is running at less than 50
~miles” per hour in the t1m1no section, relay
“2DR—3 will pick up its a1matule if the ap-
“proaching train is Tunning at less than 40
‘miles per hour, relay 2DR——2 ‘will pick up
- its armature 1f the approachlng tram is run-

“Telay:
2SR—5,- QSR—4 29SR—3, - 2SR—2 and.
9SR—1’ being throuo'h the Wlndmgs of these

1 but including also top
“contacts of all of the ATR relays in the six

1,888,700

‘ning at less-than 30 miles per hour, -and relay

2DR—1 if the train is running: at less than 20

miles per hour, *
- The operation of the 01rcu1ts of Fw 413
so similar to that already described in-con-

70
néction with Fig. 1-that a separate descrlp-
*tion thereof would besuperfluous. :

. In Fig. 5 the slow release relays for s1gnal '

2 are indicated as 2SR—35, 2SR~—4, 2SR—3,

28R—2:and 28R~1. “An add1t1onal relay :
9DR—6 correspondmrr in part to relay 2D—86
of Fig. 8 -except that 1t is normally energized

irrespective of ‘the number. of clear blocks
ahead controls a stick circuit for relay 2HD.

Relay 2DR-—6 and the SR-relays ate all nor-

mally energized over a top contact of track
1TR the circuit for- relays 2DR—86,

relays to:common:

“The release of each of the SR relays atsig-
-nal 28:is initiated upon the. ‘opening of the - S
top contact of relay 1TR due to a tram travel- i

lmg through block 1.
Relay 2HD is normally energlzed over a

“circuit similar to that traced for relay 2DR
of Fig. 1, but 1nclud1ng also the front con-

80. -

80

tact of the series track relays in each of the

front contact of series track: relay A1TR:

“six track sections,-in advance of signal 28
-and for checking ‘purposes a front contact of
one 0f the slow release relays at'éach of the
“five signal locations in ‘advance of signal 28:
The'circuit for relay 2HD continues through
the winding' of that relay to common over a

9%

100

An auxiliary stick-circuit connection from -

‘the winding. of ‘relay 2HD to common is

made over a front contact of relay 2HD and

‘a back contact of relay 2DR—6 which re-

lay-is deenergized upon deenergization of

‘relay 1TR when a train-enters track circuit
‘1.~ Under normal traffic conditions this aux-
‘iliary stick circuit is closed before the open-
‘ing of ‘the first connection to common over

the front contact; of relay A1TR. .

110

“If less than six track sections in advance

of signal 28 are unoccup1ed one of five alter-
native circuits may energize relay 2HD.. If,

for example, five track’ sections in. advance' o

of signal 28-are clear and if the approach-
ing: train is travelling less than 60 miles per -

hour, relay 25R—5 will have closed its back

contact before the opening of the front con- -
‘tact of Telay AITR. This connects the first

, “alternative circuit which includes the front
a train travelling through the first or timing =

120

contacts of the track relays of five track sec-

tiong in advarce, over a.back contact:of re-
lay 2SR5, then the winding of relay 2HD

to' comimon ‘over a front contact of relay
AITR. . The'stick circuit.connection to com-

“mon, formerly traced, will be closed immedi-
2 ately upon ener, Ulzamon of relay 2HD, so that
‘& proceed mdlcamon will: be dlspla,yed by
‘signal 2S under these conditions.
“proaching - tram is exceedlng 60. miles | per

“If the ap- ..

130
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hour, relay AITR will have. opened 1ts fronu

contact before relay 2SR—5 closes its back
contact.  The pick-up circuit is therefore not
closed -and- relay 2HD remains deenergized

- causing a caution indication‘to be d1sp1ayer1 :

The second third, ete. alternat ive circuits are

similarly available to energize relay 2HD -
over back contacts of relays 98R——4 25R—3,
-ete.
Fig. 4, is thus measured between the deener-

The timing of the speed of trains, as m

gization of relay 1TR and A1TR. The re-
lease time,of relays 2SR—5,28R—4, ete. 'is
chosen to measure speeds of €0,-50, 40, etc.,

miles per hour rﬂspectlvely as'in the prev1ous

figures.: ,
< In each of: Fms 4 and 5 the alternatnve

circuits for con roanO’_ the proceed indica-

:tion of the signals have‘beeh shown:and-de-

scribed. as'controlled over top contacts of the
series track relays as well as over the -ordi-

nary track relay of-any block will drop its
armatures if any portion of that block is oc-
Cupled and the series track relay will only
drop its armatures if the latter portion of the
block is occupied, it is apparent that the con-

trol of these alternative circuits over the top

contacts of the series track relays is not es-

as a safety feature, for it provides a check
upon the condition of the series track relays.
It will be apparenf that the speed of trains
may be timed at or near the exit-end of each
block in Figs. 4 and5 by the use. of an addl-
tional series track relay.

The invention has now begen descrlbed in
connection’ with five embodiments thereof.
In all embodiments, for ease of comparison,
the same number of speed zones and ‘the same
speed limits therefor were assumed but it
will be readily appreciated that in any ae-
tual installation the particular number “of
zones,  and the particular limits 'thereof,
would: be ‘selected by the railroad oﬁ‘i(:lals,

the ecircuits of the invention lending them-

selves readily to modification in this respect.
Also, in-each embodiment of “the invention
no maximum speed limit was assumed when
there were six clear blocks ahead of a mgnal
If such a maximum limit were desired, only

slight modifications of the various: circuits

would be required.. In Fig. 1, for-example,
a time element relay having the proper. pe-

riod of pick-up would be substituted for
each DR relay.. In Fig.:2 the normal cir-

cuit of each HD relay would be carried over
a ‘front contact of an additional contact arm

of the time releasé device. In Fig. 3 an addi-.

tional glow discharge’ tube- circuit having
the elements thereof suitably adjusted would
be provided to control relay 2HD. In Fig.

4 the DR relay would: be made slow 1 plck-, ;

ing-up and in Fig. 5 an additional slow re-
lease relay weuld e provided to control re-

“lay 2HD. ‘Only‘ slieht:modification -would

Inasmuch as the ordi-

blocks.
embodiment could be combined with features gt

Such control is advisable, however,

be required to make the signal of ea,ch of the -

embodiments approach controlled as'in Fig.
3. If semaphores instead of the indicated
lights are to be employed, no change in the
civeuits is required and the. circuits for the
danaer indications: could be omitted:

“If but two indication signals rather than

‘three indication signals were desired; the cir-
cuit: in each embodlment dcsczlbed s “Coli-
trolling the cauulon indication could be em- 1
Uloyed to control the dangér indication in- -

stead of the caution mdlcauon the: cirenit’.

70 -

described for the danger: mdmaucn being

‘also retained if desn'ed orbattery bema

permanently connected to a back contact. of

80

the slowest acting relay or contact arm with

consequent; dlscontmuatmn of the contrel of -~

the danger indication over back contacts of.

the track: relays. Also aseparate aspsct such
as yellow over green ‘might be dlspiayed in-

85
stead of green When lessthan six biocks:are -
‘clear if the train.is proceedmo at reduced

speed in proportion. to the number. of clesir -

Obviously, many features of one

90

of another embodiment and various elements .
could be omitted " or modlﬁed without: de—

parting from the spirit of the 1nventlon

The . following is claimed: - Gk
1. A railway block. &gnalmfr system com:= ¢

prising-in combination, a signal at the en:
trance to each block adapted to give a pro-

“ceed indication and at least-one other more
plurality .of:alter- -

restrictive indication, a
native controls for each signal responsive ‘to

track conditions over a different number:of
blocks in advance of the signal,-and means

responsive to the rate at which atrain ap-
proaches a signal for selecting which of said
alternative controls will be eﬁectnm to oper-

~ate the signal; the selection being such that
‘a train travelhng at any‘speed will receive
“a proceed indication if a. number of blocks"

proportional:to. the speed of: the train un-
occupied ahead oi the signal; awherein. said
signals are adapted.to give three.indications

lected by said speed responsive - means: to:

-cause" the signal to-display a proceed indi- -
“cation when the réquired number of blocks’
-in-advance of the signal are unoccupied and

to cause the signal to display a caution. indi-
cation when less than the required number |
of ‘blocks in advance of the signal are un-
occupied, and ‘means ‘independent of:said
controls and of the spoed of an approaching
train for causing the signal to dlsplsy stop
indication under certain traffic conditions.
2. An automatic railway block signaling
system comprising in combination, a signal

100
105

110 .

-rcorrespondlnrr to proceed, caution and stop
‘and. ‘wherein-each of’ sa1d alternative con-
trols for each signal is adaptef{ when - ge-

115

120

125

at the entrance to each block.adapted to give

'a proceed indication and at-least-ore other -
-more restrictive 1nd1cat10n E plurahty ot al-

130




ternative controls for the proceed indicatior,
each-of said controls requiring a different -

" number of unoccupied blocks in advance of

the signal, means 1nitiated by the approach

- of a train and responsive to the speed thereof

10

“for selecting which of said controls is to be

active in controlling the signal, said: last-
mentioned: means selecting for fast moving

trains controls requiring the greater number

of unoccupied blocks in advance of the signal,

“and-means independent of: the.speed of the

approaching. train but responsive to track
conditions for causing the signal to display
a more restrictive indication Under certain
conditions. -~ . ui el

~'8. The .combination according: to claim 2

“wherein said selecting means include a plu-

s rality of time element relays each requiring

element relays.

" a different period in which to pick up its arm-

atures ‘and the ecircuits-for which are con-

‘trolled in response to track conditions -over
_a different number of blocks in advance of the

signal and -are normally opened  when:no
train approaches the signal ; the relay having
the shortest period of pick-up beingcontrolled

_over the longést number of blocks, and so on,
“whereby the approach of a train catses

completion of all of the circuits of said re-
lays except those which may be open due to

- traffic conditions ahead, the alternative con-

trols being. over top contacts of said time

4. An automatic railﬁay'block'signaﬁhg
system comprising in combination, a sighal at

‘the entrance to each block adapted to give a

proceed indication and at least one -other

" mbore restrictive signal, a relay associated

45

with each signal, said relays being adapted
to be energized when a predetermined num-

‘ber of blocks in advance of the signal asso-
ciated therewith are unoccupied, a plurality

of other relays at-each signal each being nor-

“mally deenergized-when the block preceding

the signal is unoccupied and each having a
different pick-up period for the armatures
thereof, that one of said last mentioned re-

~ lays having the shortest pick-up period be-

60

ing energized upon the approach of a train
to the signal associated therewith if one less
than the predetermined number :of blocks
required for energization of -the first men-
tioned relays.is unoccupied, that one of said

* last mentioned relays having the next short-

est period of pick-up being energized upon
the approach of a train if still one less num-

‘ber of blocks in advance of the signal are un-

occupied and the others of said last:men-
tioned relays being: similarly energized -ac-
cording to their time of pick-up by the ap-
proach of a train if progressively less number

of blocks in advance of the signal are unoc-’

- cupied, the circuit for said proceed indication

at each signal being closed whenever that one

‘of said first mentioned relays is energized or
~when. the same is deenergized and top con-

closed. -~ : R e
8. The combination according to claim 7 ¢

1,888,706

‘tacts of amny other one- of the relays asso-
‘ciated with the same signal are closed and the
seircuit- for a.more restrictive indication at
that signal being closed when the back con-

tacts of all of the relays-associated therewith
are closed. - - . ¢ S

o

5. The combination ,acrcdrdiﬂg to claim 14: '

wherein said normally deenergized relays are

‘time element relays and wherein a track re-
lay associated with each block controls over:.

75 -

a back contact the circuits of all of said time -
element relays associated with the signal at -

the entrance to.the succeeding block, each -
track relay also controlling over a top-con- - . -
-80. .

tact the circuit. of that:one of said relays

having the longest period-of pick-up and as-
sociated-with thesignal at the entrance to the

preceding bleck and the circuit of that one of

pick-up and associated with the signal at the

;said relays having the next longest period:-of. -
85

entrance to the second preceding block.and
correspondingly ‘controlling:the circuits of -

one of the'others of said time element relays

at progressively: preceding signals. ,
6. The. combination according to'claim 4

wherein said normally deenergized relays are
- slow pick-up relays each of which is provid-

ed with a stick circuit over:its own top con-

“tacts and. wherein a track relay and a series.
-track relay associated with each block control :

over a back contactof the former and top con-

tact of the latter the circuits of all of said slow
-pick-up relays associated with the signal at
the entrance to the succeeding block whereby -
only those relays which have had time to close -

~their top contacts between the closing of the

back contact of the preceding track relay and
the opening of the top contact of the preced-
ing series track relay due to the approach of

a train toward the associated signal will re-

main energized after the series track relay

‘of the block preceding the signal has been

shunted. - - . : S
- 7. In an automatic railway block:signaling
system, the combination comprising a signal,

90

95

100 -

105

110

at'the entrance: to each block adapted to give . .

a- proceed indication and. at least one othér
more restrictive indication, a relay-at each

signal adapted when energized to close the ‘11;5;" :

circuit for the proceed indication at said sig-

‘nal, a plurality of alternative circuits for said

relay each ‘controlled in response to traffic
conditions over a different number of blocks
in_advance of "the: signal, a ‘plurality -of
switches associated with-each signal normally

maintaining said alternative circuits open, .
and. means responsive to-the approach of a’

train toward the signal for . closing succes-
sively after intervening periods of time first
that one of the switches controlling the long-

120

125

est of said circuits, then that controlling the =

next longest circuit, and so on until the train
reaches the signal or until all switches ‘are

130
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wherein a time release mechanism associated
with each signal controls said switches, said
mechanism including a slot winding normal-
ly energized when the block preceding the
signal is unoccupied, and deenergized upon
the approach of a train, said winding, when

energized, preventing the release of the

mechanism and consequent operation of said
switches, said mechanism further including
means for rewinding the same after release
and after the block preceding the signal has
become unoccupied, and means associated
therewith for preventing closure of the cir-
cuit for the proceed indication during re-
winding of the mechanism. ‘

9. The combination according to claim 7,
including a plurality of relays associated
with each signal and each energized upon

‘the entrance of a train into the block pre-

ceding the signal, and each having as an ar-
mature the movable member of one of said
switches, said relays each having a resistor,
a glow discharge tube, and a capacity of such
characteristics and so associated therewith as
to delay the pick-up thereof and cause the
specified successive closure of said switches
upon an approach of a train. ~

10. The combination according to claim 7,
including a plurality of normslly energized
slow release relays associated with each sig-
nal and each having a different release peri-
od, that one of said relays having the shortest
release period having ‘as an armature the
movable member of that one of said switches
controlling the longest of said alternative
circuits and each of the other of said slow re-
lease relays having as an armature, accord-
ing as the length of period of release, another
of said switches, said slow release relays,
upon the approach of a train being all deen-
ergized and, after a period.of time varying
with the speed of the train, so many thereof
as had not released being reenergized to hold
open the switches controlled thereby.

11. A railway block signal system compris-

ing in combination, a plurality of circuits

associated with the control of the proceed in-
dication for each signal; each of said circuits
being controlled in response to track condi-
tions over a different number of blocks in ad-

vance of the signal, and each being normally’

open at the signal location when no train is
approaching that signal, means initiated by
the approach of a train for closing at that
signal location first the longest of said cir-
cuits and then successively after periods of
time each of the other circuits, any one of
said circuits when completed at the signal
location and if not interrupted at any other
point due to a train in one of the blocks to
which it is responsive being adapted to cause

the signal to give a. proceed indication, -

whereby if a train approaches the signal gt
a rate so great as to have given time for the
longest only of said circuits to be closed it

can only receive a proceed indication if the
greatest number of blocks in advance of the
signal are unoccupied whereas, a slower run-
ning train permitting a shorter one of said
circuits to be closed will receive a proceed
indication when there is a.correspondingly
fewer number of unoccupied blocks.

12.- A railway block signaling system com-
prising in combination, track relays for each
block, a plurality of relays and a plurality of
switches at each signal location, each of said
relays having a different operating period
and each controlling one of said switches, a
plurality of circuits each - adapted when
closed to cause the signal to give a proceed
indication, each of said circuits being con-

-trolled over top contacts of track relays a

different number of blocks in advance of the
signal and the longest of said circuits being

normally opened at the switch controlled by

that one of said relays which has the shortest
period of operation, the next longest circuit
being normally open at the switch controlled
by that one of said relays which has the next
shortest period of operation, and so forth,
and means initiated by the approach of a
train for causing successive operation.of said
relays to close said switches after different
periods of time to successively close first the
longest of said circuits, then the next longest,
and so forth, whereby the faster moving
trains require a greater number of unocen-
pied blocks in order to receive a proceed in-
dication. _ : ‘

In testimony whereof I affix my signature.

HOWARD A. THOMPSON.
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