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To all whom it may concern: . ‘

Be it known that I,.Huxry W. GRrIFFIN,
a citizen of the. United. States, residing in
the borough of Manhattan, city, county, and
State of New York, have ‘invented certain
new and useful Improvements in Signaling
Systems for Railways, of which the follow-
ing is a specification. ' )

My invention relates to automatic block
signaling systems for single track railways.

The object of the invention is to provide
a system by which the position of one sig-
nal is absolutely dependent upon the posi-
tion of the opposing signal and more spe-
cifically that one signal cannot be moved to
safety position unless the opnosing signal is
in_danger position. )

The system’ also includes means by which
a’train approaching a signal set to danger
may, provided the block be clear, set such
signal to safety after having first set the
opposing signal to danger. . ) : :

I will describe preferred embodiments of
my invention and then point out the novel
features in claims. _

In the accompanying drawings,- It igures

-1 to 5 inclusive are .diagrammatic. views

illustrating the application of my invention
to a single block protected at its ends by ap-
posing signals, the parts being shown 4n
different positions.  Fig. ¢ is a similar view
showing the application of my invention: to
a single block including a switch. Figs. 7
and T together form a diagrammatic view
illustrating tlte application of my invention
to a plurality of blocks each of which com-
prises a series of insulated sections,sTig. 7

being a continuation of Fig. 72 from the left’
hand el ) ‘ :
Referring jlow to Figs. 1 to 5, I have

showh-a tracl divided into track sectiong

PrQ. @—R-anid R—S, of which the block
Q—R7is protected, at its ends by opposing
1 The track secfions r—Q
and R—S, which mayy be termed prelimi-
nary sections, are each provided - with a
track battery, indicated Tespeciively by 18
and 19 and with a track relay, indicated
respectively by 17 and 11. The -current
or operating signal~1 is’ derived from
battery o' and that for operating signal
The block Q—R is
also provided with a track relay 12, which
controls armatures 12* and 19v inchyded. re-

spectively -in the ¢ireuits for signals 1 and

e
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‘and as - soon -
Q—T1 relay 12 will be again energizedzand

close both circuits at armatures 120 and 12v, -
‘Bignal 2 will then

" the train

_the'track between Q and
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2, and it is also provided with a frack bat-
tery 20 from which the relay 12 derives
current. - In Fig. 1 the parts are shown in
normal position ‘with track clear from P
to S and signal 1 at safety position to per-
mit a train to move from P toward S, Cir-
cuit for signal 1'is closed from battery ¢
by way of armatures 118 122, circuit con-
troller 13 of sigmal 2, wire. 14, through sig-
nal 1 to wire 15 back to battery. The cir-
cuit for signal 2 from battery a? is open at
circuit controller 16 of signal 1. “If now a
train enters section, P—Q relay 17 will be
short circuited and armature 172 will drop
away and make another break in the circuit
of signal 2 as shown in Fig. 2, but this will
have no effect on either signal under exist-
ing circumstances. When the train passes
on to block Q—R relay 12 will be short
circuited and armatures 12* and 19v will

‘drop away and break the circuits of both

signals.  Signal 1 will thén move to daneer
and close its ¢ireuit controller 16, and re

17 will attract its armature 17* thus closing

.the circuit for gignal 2 at points where. 1t

was previously broken. - This circuit is how-
ever still brokewr at armature 19° and will
remain so as long as the .train is on block
Q—R as shown in Fig. 3, so that both sig-
nals will be at danger while a train is on
saidl block. When.
1S, relay.11 will;.be short circuited and
its armature 110 will drop away and make
another break in the .circuit of. signal 1,-
as the train passes off block

be moved to safeéty as in-
dicated in Fig. 4 and open the. circuit for
signal 1 at the circuit controller 13. When
passes off section R—S the cireuit
for signal 1 will be again closed at arma-
ture 11* but will still be open at circuit con-
troller 13 and signal 1 will remain at dan.
ger. The foregoing descriptionin connec-

‘tion with the figures referred to clearly de-

scribes ‘and illustratés the broad idea in-
volved in the invention, viz ' that 8 signal
cannot be moved to safety until after the
opposing signal is at ‘danger. Suppose now
a train shiould approach preliminary section
P—Q while the signals are in the positions’
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shown in Fig. 4, and that no train” were on -

S.

v When the train
enters preliminary section

P—Q " (see Fig.
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2

5) the circuit for signal 2 will be. broken at

armature 17¢ and signal 2 will go to danger:
-and close circuit controller 18, thereby clos-

ing the circuit for signal'l which will then
be moved to safety and open the circuit for
signal 2 at eircuit controller 16. The train
can then proceed and will affect the signals
as heretofore described. If, however, a

train should enter section R—S from S
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while another train is on section P—Q, the

"two circuits will be opened at 11* and 17®
“respectively and both signals will be at

danger and neither train can enter block

- fS?ho'uld there be a switch in the block

QG—E and the train should leave the block
via such switch, see Fig. 6, and the signal
circuits were as shown in ¥ig. 8 the result
would be that as soon as the train was off

‘the block Q—R, both signal circuits would

close at 12* and 12* and both signals would
start to clear-and thus break circuits with
the result that bothk would keep moving

‘slightly down and up. It is of course nec-

essary to prevent such action and for this
purpose the modification illustrated in Fig.
¢ is introduced. As-shown another relay
30 is employed which controls two arma-
tures 30* and 30°. " The relay 30 is connected
to the armature 12° and to the return wire
15. When therefore armature 12° is closed
a cireuit will be established through the re-
lay 80 from battery a? via armature 17°
circuit comtroller 16, armature 12° through
the relay 80, to wire 15 and battery.” The
armature 30° will then be attracted and en-
gage a contact in the circuit of signal 2 and
thereby close a circuit from battery «* to
armature 30> through signal 2 to wire 15
-and battery. The armature 30°, when mag-
nét 80 is deénergized engages a contact con-
nected. to the contact which armature 12*
engages, and therefore when the circuit is
closed at 19* a circuit for signal 1 will be
established as follows: battery ¢!, arma-
tures 11, 12= and 30° cireuit controller 13
through signal 1 to wire 13 and battery. It
will be seen therefore that only one of the
above eircuits can be closed at the same time:
and consequently one or the other signals
will be moved to safety, depending onlyion
the condition of relay 30. With electric
semaphores this arrangement does not re-
quire an extra, relay as the regular signal
motor relay required in the line circuit can
be employed.

© Referring now to Figs. 7 and 7* which
show an extended application of the prin-
ciples involved in my invention as already
described in connection with Tigs. 1 'to 5,
it will be remembered that Fig. 7 shéws a
continuation of the track, signals, circuits,
ete., from the left hand end of Fig. 7o It
will be observed that the track between any
two signals on'the same side thereof is di-
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vided into a plurality of insulated sections.
The sections or blocks are marked consecu-

tively A to O inclusive, and the signals ‘

which control trains running from A to O
are marked respectively 1, 8, 5 and 7 while
those which conirol trains from O to A are
marked respectively 8, 6, 4 and 2. The
signals 1, 83 and 5 derive. their current re--
spectively from batteries o*; o® and o
and signals 6 and 8 derive their current
from batteries a® and a® respectively. Sig-
nals 2 and 4 will derive their currents from.
batteries, not shown, to the right of battery
a’. ‘Battery a*°
signal, not shown, to the left of signal 8,
and battery o’ will supply current to a sig-
nal, not shown, to the right of signal 1.
Each insulated section has a battery con-
nected to it indicated respectively by a, b, ¢,
d, e, f, 9, by %, 4, &, &, m and n, and these
bdtteries supply current . respectively to

70

78

will supply current to a )

80

86

track relays @, 0%, &%, d¥, €, %, g% B*, o 5%
k=, ¥+, m* and ¥, which control armatures -

included in the signal cirenits. Assuming
the signals-to be in the positions indicated, a
train entering at A could pass through to O

90

provided no train was on the track running .

from O to A. When the train enters the
section  A—3B the relay @* will-be short cir-
cuited and the cirvcuits through signals 1

and 4 will be broken and the signal 1 will

go.to danger and closé the circuit controller
1* which is included in.the circuit of signal
4 and which- prévieusly was the break in
said circuit. -As the train progresses the re-
lays-8% ¢*,-d* and ¢ will be successively
short ¢ircuited and cause breaks in the cir-
cuits of signals 1 and 4 so that both will re-
main at danger, while the relays to the rear
of the train will successively be energized
and close the two circuits at those points.
When the train passes off section F—E, the
relay ¢ will be energized and close the cir-
cuits for signals 1 and-4 and the latter will
be moved to safety position and thereby
open its circuit controller 4* which is in-
cluded in the circuit of signal 1 and the lat-
ter will thus remain at danger. In the
same way, as the train progresses, signals

8 and 5 wwill be set to danger and signals 6

and 8 will be set to safety, and before sig-
nal 8 is moved to safety, signal 7 will have
moved to danger. Suppose now, with the
signals set as indicated, a train-enters sec- -
tion O—N traveling toward A and there is
a train on the track between signals 8 and 5.
Under such conditions relay #* will be short
cireuited and the circuits throngh signals
7 and 5 broken thereby putting both of these
signals to danger and closing circuit con-
trollers 7* and 5 the latter of which is in
the circuit of signal 8 and, the latter circuit
having been otherwise closed, the signal 8
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will then bemoved to safety and thetraincan .

proceed toward signal 6. The latter signal

130
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.cannot, however, be moved to safety because
its circuit will be broken by the train be-
tween signals 3 and 5 at either one or the
other of the relays ¢, f~, g% or h*, and con-

5 sequently one train cannot, without 'disre-
* garding ‘signals,
the other cannot move beyond signal 6 and
one or the other will have to be side-tracked

to permit the other train to pass. It will

10 thus be seen that approaching trains will

cause opposing adjacent signals to both in- |

dicate danger. o
Having thus described my invention, I
claim: : .

15 1. In arailway signaling system, the com-
bination of a block section, a track circuit
for the block section, a railway signal lo-
cated at each end of the block section for

. governing the passage of cars or trains in

20 opposite directions through the block sec-
tion, a signal circuit for each signal, each of
~which signal “circuits is controlled : by the
said track circuit, and
one operated by each signal and included in

25 ‘the circuit for the signal at the opposite end
of the block section.

2. In a railway signaling system, the com-
bination of a block section, a track circuit
- for said block section comn.prising a source of

80 current and a relay, a railway signal located
at each end of said bilock section to ‘@overn
.the passage of cars or trains in opposite di-
rections through said block section, a signal
circuit fer each railway signal- each of

85 which signal circuits is controlled by the re-
lay of the block section, and circuit con-

trollers, one operated by each signal and in..

cluded in the eircuit for the signal at the
opposite end of the block section. _

3. Tn a railway signaling system; the com-
bination of a block section, a track cirenit
for said block section comprising a source of
current and- a relay, a preliminary section
extending in one direction from the block
" 48 section, a track circuit for the preliminary
section including a-source of current and a
relay, a railway signal located at each end
of the block section for governing the pas-
sage of cars or trains in opposite directions
50 through the block section, a signal circuit

for each of said railway signals, each of
- which signal circuits is’ controlled. by - the

40

relay. for the block section and one of which.

. signal circuits is controlled also by the relay
85 for the preliminary section, and eireuit con.
trollers, one operated by each signal and in-
cluded in the circuit for the signal at the\ op-

posite end of the block section. . - <

.4 In a railway signaling system, the com-

62 hination of a block section, a track circuit
.. for said block section comprising a source of.
current and a velay, a preliminary section
extending in one direction from the block

. section, a track ‘circuit for the preliminary
65 section including a source of current and a

_sage of cars or trains

move beyond signal 5 and-

“section

circuit controllers,

‘nal circuit for each

each of which signal circuits is controlled

“to such signal, and

‘track circuits for the block section each of

‘each of which includes a source of current.

2 railway signal located at each end
block section for governing the pas-
in opposite directions
through- the ‘block section, a’ signal’ circuit
for each of said signals, each of which sig-
nal circuits is controlled by the relay for the
block sectien, the circuit for the signal at
the opposite end of the block section from
the preliminary section being controlled -
also by the relay for the preliminary section, 75
and circuit controllers, one operated by each
signal and included in the circuit for thesig- - -
nal at the opposite end of the block section.

5. In a railway signaling system, the com- .
bination -of a biock section, a track circuit 80
for the bleck section comprising a source of
current and a relay, a preliminary section
extending in each direction from. fhe block
section, a track circuit for each preliminary
each of which-includes-a source -of
current and a relay, a railway signal located
at each end of the block. section for govern:
ing the passage of cars or trains in opposite
directions through the block seetion, a sig-
of said signals, each of
which signal circuits is controlled by the
relay for the block section, the circuit for

relay,
of the

70
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90

-each signal béing controlled also by the re-

lay for the preliminary section extending
from the end of the block section opposite
to such signal. ' :

6. In axailway signaling system, the com-
bination of a block section, a tr:gck circuif
for the block section comprising -a source
of current and a relay, a preliminary sec-
tion extending in each direction from the
block section, a track cirenit for each pre-
liminary section each of which includes 4
source of current and a relay, a railway sig-
nal located at each end of the block section
for governing the passage of cars or trains
in opposite directions through the block sec-
tion, a signal circuit for each of said signals,

95
10_0
105

by the relay. for the block section, the circuit -110
for each signal being controlled also by the"
relay for the preliminary section ‘extending .
from the end of the block section opposite
circuit controllers, one
operated by each signal and included: in the
etrcuit for the signal at the opposite end of
the. block seetion. _ )
7. In a railway signaling system, the com-
bination of -a block section, a plurality of

115

120

which comprises a source of current and a
relay, a preliminary section extending in
each - direction from the “block section, a
track circuit for each .preliminary section 125
and a relay, a railway signal located at each
end of the block section for governing the
passage of cars or trains in opposite direc-
tions through the block section, a signal cir-
cuit for each of said signals, each of which 130
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signal cireuits is controlled by the relay for |-

each of the track circuits in the block sec-
tion, the circuit for each signal being con-
trolled also by the relay for the preliminary

“section extending from the énd of the block

section opposite to such signal. '

8. In a railway signaling system, the com-
bination of a block section, a plurality of
track cirenits for the block section each of
which comprises a source of current and are-

".lay, a preliminary section extending in each

15
.20
25

30

““track circnits comprises a source of current |

35

direction from the block section, a track cir-

-cuit for each preliminary section each of

which includes a source of current and a re-
lay, a railway signal located at each end of
the block section for governing the passage
of cars or frains in opposite directions
through the block section, a signal circuit
for each of said signals, sach of which sig-
nal circuits is conirolled by the relay for

each of the track circuits in the block sec-.

tion, the circuit for each signal being con-
trolled also by the relay for the preliminary
section extending frem the end of the bloek

section opposite to such signal, and circuit

controllers, one operated by each signal and
included in the eircuit for the signal at the
opposite end of the block section.

9. In a railway signaling system, a plu-
rality of block sections, a plurality of track
circuits for each block section, each of which

and a relay, a preliminary section extending
in each dfrection from each block section, a
track circuit' for each preliminary section

" each of which comprises a source of current

40

~ lay for each of the track circuits in the block.
section through which the signal governs.

45

and a relay, a railway signal located at each
end of each block section’ for governing the
passage of cars or'irains in opposite direc-
tions through said block sections, a signal
circuit for each of said signals, each of
which signal circuits is controlled by the re-

traflic, the circuit for each signal being con-
trolled nlso by the relay for the preliminary
i fending from the end of suck
ion opposite to such signal, and
ollers, one operated by each sig-
reluded in the cirenit for the sig-

‘he opposite end of the block section,

1,000,402

10. Tn a railway signaling. system, the
combination of a block section, a track cir-
cuit -for the block section, a rapilway.signal
located at each end of the block section for
governing the passage of cars or trains in
opposite directions through the block sec-
tion, a signal circuit for each of said signals
each of which signal circuits is controlled by

“the track circuit, and a circuit controller
-operated by one of said signals and included

in the circuit for the otherof said signals.

55

60

11. In a railway signaling system, a plu- .

rality of track circuits each comprising a
source of current and a relay, a plurality of
block sections, each comprising oné or more
of said: track circuits, a railway signal lo-
cated at each énd of each block section for
governing the passage of cars or trains in
opposite directions through the block sec-
tion, a signal circuit for each of said sig-
nals, each of which signal circuits is con-
trolled by the relay for each of the track cir-

“cuits included in the block section, and also
by the relay of the track circuit extending
from the end of the block section opposite

to such signal.

12. In a railway signaling 'sy's'tem,_ a plu-

65

70

75

rality of track circults each comprising a . A

source of current and a relay, a plurality of

block sections, each comprising one or more -

80

of said track.circuits, a railway signal lo-
cated at each end of each block section for

governing the passage of cars or trains in
opposite directions through the block section,

85

a signal cireuit for each of said signals, each -

of which signal circuits is controlled by the
relay for each of the track circuits included
in the block section, and also by the relay
of the track circuit extending from the end
of the block section opposite to such signal,
and circuit controllers, one operated by each
signal and included in the circuit for the

90

signal at the opposite end of the block sec-- -

tion. '

In testimony whereof I have sigred my
name to this specification in the presence of
two' subspribed witnesses.

) HENRY

Witnesses:

M. S. Xirr1aND,
W. F. Woon.

W. GRIFFIN.
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