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"UNITED STATES

PATENT OFFICE.

ADONIRAM J. WILSON, OF PORT CHESTER, NEW YORK, ASSIGNOR TO THE
HALL SIGNAL COMPANY, OF MAINE.,

ELECTRIC BLOCK-SIGNALING SYSTEM.

;SPECIFI‘CATION‘ forming part of Letters Patent No, 531,284, dated December 18,1894,
- Application filed May 14,1894, Serial No,511,178. (No model.)

To all whom it may concern:

Be it known that I, ADONIRAM J. WILSON,

a citizen of the Umted States, and a resident
of Port Chester, in the county of Westches-
ter, State of New York, have invented a new
and useful Improvement in Electric Block-
Signaling Systems, of which the following is a
speclﬁca,tlon

My invention relates to electric block sig-
naling systems for railways, and it has for its
main objects to simplify such systems and
render more certain the operation of the sig-

nals, and also to provide means for indicat--

ing at a switch the approach of a train in or-
der that the switchman may keep the switch
in proper condition for the passage of the
train,theswitchbeing preferablyso connected
with a signalin therearthata train approach-
ing the switch will be blocked if the switch
is not in proper condition for the tram S pas-

_ sage.
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The invention consists of the constructlon
and arrangement hereinafter set-forth.

In the drawing the invention is illustrated
in diagram.

Referring now more particularly to the va~
rious features illustrated in the drawing, the
track is divided up into a series of subsec-
tions 1,2, 3,4, 5 and 6. The signal A guards
the subsections 2, 3 and 4, thesignal B guards
the subsections 4,5 and 6, and the signal C
guards the subsections 6, &e. It will thus be
seen that the block gunarded by the signal ‘A
overlaps at the subsection 4 the block guarded
by the signal B, and that the block guarded
by the signal B overlaps at the subsection 6
the block guarded by thesignal C. -The rails
of each of the subsections are included in a
track cireuit which includes also a magnet at
the exit end of the subsection. These mag-
nets are lettered respectively «, b, ¢, d and e.
The subsections 3 and 5 also include cirenit
controllers fand g respectively, each of which
is operated by the magnet of the track ecir-
cuit immediately in the rear. The wire A ex-
tends continuously along the track and con-
stitutes one side of each of the signal oper-
ating or controlling circuits for the signals A,
B, C, &e: The other side, %, of the signal cir-

50 cult for the SIgna.l A Joms the side % at the

points m and m’, and includesthe circuit con-
trollers n,n’ and n? the first of which is.nor-
mally open and operated by the magnet a,
while the others are normally closed and op-
erated by the magnets ¢ and d respectively.
Thus this signal circuit is normally de-ener-
gized. This signal circuit also includes a cir-
cuit controller o near the switech D and oper-
atively connected with the switch lever D’ so
that when the switeh is thrown for main line
running, the circuit controller o is closed as

.shown, but when it is thrown for the siding

this eircuit controller isopen. A bridge wire

6o

q connects the two sides of the signal circuit

at the points ¢’ and ¢% and includes a nor-
mally closed circuit controller p operated by
the magnet r in the signal circuit.

The battery E of the signal circuit is pref-
erably located at the advanee or exit end of
the circuit, and it will be seen that when the
circuit controller pis closed, the battery is in
a closed .circuit with this circuit controller
through the bridge wire ¢ which includes it.
This ecircuit operates or controls an indicator
F for the switch,and may be called the indi-
cator cireuit.
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The signal circuits for the othersignals are -

similar to the circuit for the signal A just de-
seribed, but they may or may not be con-
nected with the indicator eireuits. The eir-

So

cuit & %" for the signal in the rear of the sig- .

nal A has the normally closed circuit-con-

‘trollers s and s’ ,operated respectively by the

magnets ¢ and b and since a train operates
the swnal circuit h, k' after it operates the
swnal circuit A, k,it is-evident that these sig-
na,l circuits 0V6[‘1d,p The cirenit %, %* for

‘the signal B includes the normally open cir-

cuit controller t,and the normally closed cir-
cuit controller ¢/, operated respectively by the
magnets ¢ and e, and the circuit A, k* for the
signal C includes the normally open circuit
controller u, operated by the magnet e. It

will be seen that the signal circuits A, k and

'h, k? overlap just as do the eircuits A, &’ and

h %, inasmuch as the circuit 2, % is operated
by a train after the cireuit A, & is .operated
by the same train.

The signals are shown in the dra.wmfr as
standing normally at danger with the swnal
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circuits normally de-energized, the indicator
being normally at safety with its circuit nor-
mally energized.

The operation of the system is as follows:
A train entering the subsection 1 operates its
track circnit by shunting the magnet a, there-
by breaking the signal circuit A, %’ at s and
energizing the signal cireuit A, £ by elosing
it at n. This puts the signal A to safety be-
fore the train. At the same time the train
holds the signal cireuit &, &' open at s till the
entire train has passed out of the subsection
1 and wholly into the subsection 2. When
the train passes the signal A and enters the
block which the signal guards, it first oper-
ates the track circuit of the subsection 2 by
shunting the magnet b. This continues the
break of the signal eircuit A, &’ by breaking
the circuit again at s’, and also breaks the
track circuit of the sub-section 3 at f, thereby
de-energizing the magnet ¢ and breaking the
circuit for the signal A at n’,and closing the
eircuit f, %* for the signal B até. The signal
A is thus returned to danger, the signal in
the rear of A is continued at danger, and the
signal B isputtosafety assoon as the train be-
ginstopassthesignal A, Whenthe trainhas
passed off the subsection 2 and on to the sub-
section 3, the signal circuit %, &’ is closed and
the track circuait of the subsection 3 is closed
at f,butthe magnetcof thiseircuit is shunted
and thus continued in its de-energized con-
dition. When the train reaches the signal
B it finds the signal at safety and so enters
into the block which it guards by passing
upon the subsection 4, thereby continuing a
break in the circuit for the signal A by open-
ing the ecircuit controller n®. At the same
timethe track circuitof subsection 5is broken
at g and the magnet e is de-energized to close
the circuit for the signal C at v and break
the circuit for the signal B at . When the
train enters subsection 5 it continues the
magnet e in its de-energized condition and
thus continues the circuit for the signal B
broken and the circuit for the signal C en-
ergized.

‘While I have shown all the track circuits
as normally closed and ineluding insulated
sections of the rails, yet in some cases other
types of track cireuits might be substituted.
For instance, track circuits operated by track
instruments might be used in some cases with
advantage, and track circuits normally open
might also be in soine cases used with advan-
tage. Again,the power for directly operating
the signal may be derived from any conven-
ient source, whether electrical, pneumatie,
hydraunlie, mechanical, &c. Various other
changes which will readily suggest themselves
to one skilled in the art may be made without
departing from whatIconceivetobe the broad
spirit of my invention as herein set forth.

What I elaim as new, and desire to secure
to secure by Letters Patent, is—

1. In an electric signaling system for rail-

ways, the combination of a track divided into
a series of overlapping blocks, each divided
into subsections, a signal for each block, over-
lapping signal cireuits for the signals, a track
circuit for each subsection of a block control-
ling theelectrie condition or the signal circuit
forsaid block, twoprimore of said track cireuits
being so connected together that when one is
operated the other is also operated to affect
the signal cireunit, substantially as set forth.

2. In an electric signaling system for rail-
ways, the combination of a block of a track
divided intosubsections, a track circuit which
includes the rails of the track for each sub-
section, a signal normally at danger and a
normally deenergized signal circuit for the
block, means for energizing the signal eircnit
in the rear of the block and means for deen-
ergizing the signal eircuit upon a change in
the electric condition of each of the track cir-
cuits of the block, two or more of the said
track circuits being so connected together
that when one of them is operated another
is also operated to affect the signal cireuit,
substantially as set forth.

3. In an electric signaling system for rail-
ways, the combination of a track divided into
a series of blocks, each divided into subsec-
tions, a signal normally at dangerand a track
circuit which includes the rails of the track
for .each subsection, a normally deenergized
signal eircuit for each block, means located
in one block for energizing the signal cirenit
of a block in advance, and means for deen-
ergizing the said signul circuit upon a ¢hange
in the electric condition of each of the track
circuits of the said block in advance, two or
more of the track eircunits of said block in ad-
vance being so connected together that when
one is operated the other is also operated to
affect the signal circuit, substantially as set
forth.

4. In an electric signaling system for rail-
ways,thecombination of atrack divided intoa
series of blocks each divided into subsections,
atrack circuit for each subsection, a normally
deenergized signal ecircuit for each block,
means ineluded in each signal cireuit for en-
ergizing it upon a change in the electrie con-
dition of each of twoor more operatively con-
nected track circuits of a block in the rear,
and means included in each signal circuit for
deenergizing it upon a change in the electric
condition of each of the track circuits of its
block, substantially as set forth.

5. In an eleetric signaling system for rail-
ways, the combination of a track divided into
a series of overlapping blocks each divided
into subsections, a track cireuit for each sub-
gection, a normally deenergized overlapping
signal eircuit for each block, means located
in one block for energizing thesignal circuit
of a block in advance and means for deen-
ergizing the said signal eircuit upon a change
in the electric condition of each of the track
cireuits of the said block in advance, two or
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more of the track ecircuitsof said block: in
advance being so connected together that
when one is operated the other is also oper-
ated to affect the signal ¢ircuit, substantially
as set forth. ] :

6. In an electric signaling system for rail-
ways, the combination of a track divided into
a series of overlapping blocks each divided
into subsections, a track eircuitfor each sub-
section, a normally deenergized overlapping
signal eircuit for each block, means included
in each signal circuit for energizing it upon
a changein the electric condition of each one
of two or more operatively connected track

circuits of a block in the rear,and meansin-

cluded in each signal circuit for deenergiz-
ing it upon a change in the electriec condition
of each of the track circuits of its block, sub-
stantially as set forth. '

7. In an electric signaling system for rail-
ways, the combination of atrack divided into
a series of blocks each divided into subsec-
tions, a track circuit for each subsection two
or more of which dreso operatively connected
that when one of them is operated anotheris
also operated, a normally open signal circuit
for each block adapted to operate a signal
near the entrance thereof, each block and
each signal circuit overlapping respectively
thesucceeding block andsignal eircuit, means
included in each signal circuit for closing it

. upon a change in the electric condition of
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each of the connected track circuits of the
preceding block, and means included in each
signal eircuit for breaking it upon a change
in the electric condition of each of the track
circuits of its block, substantially as set; forth.

8. In an electric signaling system for rail-
ways, the combination of a track dividedinto
a series of blocks each divided into subsec-
tions, a track circuit for each subsectiontwo
or more of which are so operatively connected
that when one of them is operated anotheris
also operated, a normally open signal circuit
for each block adapted to operate a signal
near the entrance thereof, means included in
each signal circuit for closing it upon a change
in the electric condition of each of the con-
nected track eircuits of the preceding block,
and means included in each signal cireuit for

~breaking it upon a change in the electric
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condition of each of the track cireuits of its
block, substantially as set forth.

9. In an electric signaling system for rail-
ways, the combination of a signal operating
or controlling circuit, a track cireuit control-
ling the signal circuit,and a switch indicator
connected in a bridge across the signal cir-
cuit, whereby the operation of the track cir-
cuit affects both the signal circuit and the in-
dicator, substantially as set forth.

10. In an electric signaling system for rail-
ways, the combination of a signal, a normally
deenergized signal circuit operating or con-
trolling said signal, a switeh indicator con-
nected in a bridge across the signal circuit,

and means controlled by a frain for energiz-
ing said signal circnit and simultaneously
operating the indicator, substantially as set
forth. - —

11. In an electric signaling system for rail-
ways, the combination of a signal operating
or controlling eircuit, a track cirecuit control-
ling the signal circuit, a switeh indicator con-
nected in a bridge across the signal cireuit
whereby the operation of the track ecircuit
affects both the signal eircuit and the indi-
cator, and a switch so connected with thesig-
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nal circuit that when the switch is operated .

the signal circuit is affected, substantially as
set forth, '

12. In an electric signaling system for rail-
ways, the combination of a signal, a normally
deenergized signal cirecuit operating or con-
trolling said sigmal, a switch indicator con-
nected in a bridge across the signal circuit
means for energizing said signal circuit, and

‘simultaneously operating the indicator, and a

switech so connected with the signal cireuit
that when the switch is operated the signal
circuit is affected, substantially as set forth.

13. In an electric signaling system for rail-
ways, the combination of asignal,anormally
deenergized signal circuit operating or con-
trolling the signal, a track circuit for operat-
ing the signal circuit, a switch and an indi-
cator for the switch, said indicator connected
in a bridge across the signal circuit whereby

-when the track circuit is operated both the

indicator and signal circuit are operated, the
switch and signal cireunit being so connected
that when the switch is opened the signal
eircuit is also opened, substantially as set
forth. '

14. In an electric signaling system for rail-
ways, the combination of ‘a track section di-
vided into sub sections, a signal operating or
controlling cirenit, a track circuit for each
subsection controlling the electric condition
of the signal eircuit, two or more of said track
eircuits being operatively connected together
whereby when one of the said connected cir-

“cuits is operated another of said connected

circuits is also operated to affect the signal
circuit, a switch for the track and an indi-
cafbor for the switch, a cireuit for operating

-or controlling the condition of the indicator,

and means for controlling the indicator cir-
cuit located in the rear of the indicator, sub-
stantially as set forth.

15. In an electric signaling system for rail-
ways, the combination of a track section di-
vided into subsections, a signal operating or
controlling cireunit, a track circuit for each
subsection controlling the electric condition
of the signal circuit, a switch for the track
and an indicator for the switch, a circuit for
operating or controlling the condition of the
indicator, and means for controlling the in-
dicator cireuit located in the rear of the indi-
cator, substantially as set forth.

16. In an electric signaling system for rail-
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ways, the combination of a track divided into
a series of blocks each divided into subsec-
tions, a signal for each block, signal eireuiits
for the signals, a track circuit for each sub-
section of a block controlling the electric
condition of the signal circuit for said block,
a switech for a block and an indieator there-
for, a eireuit for operating or controlling the
indicator and means for controlling the in-
dicator eircuit loeated in the rear of the in-
dicator, substantially as set forth.

17. In an electric signaling system for rail-
ways, the combination of a track block di-
vided into subsections, a track circuit for
each subsection, a normally deenergized sig-
nal eircuit for the block, means for energiz-
ing the signal circuit in the rear of the block
and means for deenergizing the signal circuit
upon a change in the electric condition of
each of the track circuits of the block, a
switch for the block and an indicator there-
for, a cireunit for operating or controlling the
indicator, and means for operating the indi-
cator circuit located in the rear of the indi-
cator, substantially as set forth.

531,284

18. In an electrie signaling system for rail-
ways, the combination of a track block di-
vided into subsections, a track cirecuit for
each sub-section, a normally deenergized sig-
nal cireuit for the block, means for energiz-
ing the signal circuit in the rear of the block
and means for deenergizing the signal ecir-
cuit upon a change in the electric condition
of each of the track circuits of the block, two
or more of thesaid track circuits beingso con-
nected together that when one of them is oper-
ated another is also operated to affectthe sig-
nal cireuit, a switch for the block, and an indi-
cator therefor, a circuit for operating or con-
trolling the indicator, and means for operat-
ing the indicator cireuit located in the rear
of the indicator, substantially as set forth.

In testimony whereof I have signed my
name to this specifieation in the presence of
two subseribing witnesses.

ADONIRAM J. WILSON.

Witnesses:
RaLrH B. HIBBARD,
RICHARD DEVEXNS.
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