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To all whom Tt may concern:

‘Beit known that I, ADONIRAM J. WILSON a,'

citizen of the United States, and a resident of ;
for, when its resistance approximates that of g3

Port Chester, Westchester county, State of
New York, have invented a certain new and

useful Improvement in Electric Railway-Sig-

nals, of which the following, taken in connec-
tion with the accompanying drawing, forming
part hereof, 1s a specification.

My present invention relates to automatie
electric railway signals for block systems and

has for its object to improve and render more

certain the operation thereof, thus reducing

the liability of false signals, and also to pro-
vide for an increase in the plesent length of
the biocks beyond which it is now not prac-
ticable to operate the signals. It consists of
the devices and their ama,nﬂ'ement hereinaf-
ter set forth. In systems of this elass it has
been usual to divide the track into a series
of blocks, locating a signal near.the begin-

" ning of eaeh block and to control these sig-
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nals by meauns of signal cireuits operated bv
circuits which mclude the rails of the track.
These blocks have generally been not more
than one mile in length and the rails which
form part of the clrcult of each block have
been "laid directly upon the cross ties and
without the intervention of any insulation.
As the train advanced upon the block it op-
erated the signal by bridging the rails and
thus c;}:1111:11;1ng the battery from the magnet
included in eircuit with the rails, thus brea,k-
ing the signal cireuit. Itis of course appar-
ent that anything that might break the rail
circuits or connect the rails of a section would
necessarily operate the signal. Ordinarily

the track battery of each section finds the

normally closed metallic circuit through the
rails of so much less resistance than that
offered by the cross-ties that mechanically
bridge the rails, or than that offered by the
ﬂ'lavel stone, aﬂhes or other similar material
of whlch the road bed is generally made,

‘that there is little possibility of the battery

~ being short circuited through the cross-ties
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or roadbed to such a degree that the smnal
would be thrown to da,nﬂ'er, but if the blouk 1

18 materially increased in length its resist-
ance 18 likewise increased while the resist-
ance of the material ecomposing the roadbed

provide a short path for the eircuit.
over it may be desirable in some cases to in- 8o

remains the same. It is therefore obvious

-that there must be a limit to the length of the

track section which can safely be employed,

the material of the roadbed lying between
the rails the battery is likely to be short cir-
cuited and produce false signals. For this
reason 1t.is not usual to employ a track cir-

cuit in systems of this character longer than 5o

one mile. There are cases, however, where
it has been found advantageous to employ
blocks two or three miles in length, or éven
longer, but the inereased resistance of the

track cirenits and the consequent liability of 63
short eircuits between the rails, and therefore

false signals, has rendered bhelr employment
impracticable. Again,it has been found that

the resistance a,fforded by roadbeds varies

considerably in accordance with the particu- 70

lar material used and with the care with -

which the roadbed may be constructed. For
example, it has been ascertained that a cin--

‘der roadbed offers less resistance than one
perfect 75

made of earth, and also that, where
drainage Is not - provided for pools of wa-
ter btandmﬂ' on the track a,nd either bridg-

ing the rails or soaking the cross-ties may
More-

crease the strength of the track battery to
such an extent that a considerable portion of
its carrent may find a short path across the
rails while seareely enough finds cireuit

“through the signal circuit to render the oper- 85

ation of the swn@l certain. These various
obJectlona,ble fea,tm es and limitationsof con-
struction are largely obviated by my present
invention, the embodiment of which permits

blocks of considerable length to be employed, go

and permits this to be accompllshed notwith-
standing poor insulation of the roadbed, and

‘permits blocks of ordinary length to be em-

ployed where the condition of the roadbed

would prevent efficient operation with the ¢

signaling dewces and circuits heretofore em-

ployed
My invention also includes an exeeedmgly

simple and efficient arrangement of circaits
and arrangement and construction of other 1o0.

apparatus.
This system has features in co'nmon W1th
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| néctéid tlhlé'ﬁififrés a,9" % of gua,rded __jblgcks A,

my S}?Steiﬁ deseribed in an applié'a.timi filed
A’, A? respectively. The wireg’ connects with

November 21, 1892, Serial No. 452,651, and 1t

the track is the line wire f, to which are con-

toitsnormal condition. Asthetrainadvances

is distinguished principally by the normal de- | fat the points 7" and k', and extends through yo
energization of the signal circuit which re- | the normally opencircuitbreaker6 (controlled
s tainsthesignals normally at danger. Before | by electro-magnet d) and through the nor-
o train enters a block it energizes this eircuit | mally closed circuit breakers 17,27, 8%, 4" and-
and throws the signal to safety. If,however, | (controlled respectively by electro-magnets
there is a train in the block about to be en- a’, b, ¢/, d and a?) and extends tothe signal 753
tered, this train will de-energize the signalecir- | S. At the signal S this cireuit acts directly
1o cuit at a second point. The engineer on the | or through intervening mechanism and eir-
first train finding therefore that his train does | cuits to put thesignal at clear when a current
not put the signal at safety, knows that a train | flows through the circuit f,¢’.. The cirecuit f,
issomewherein the block which he isaboutto g’ includes at some convenient point a source 3o
~ enter,and waits until the signal clears before | of energy here shown as a battery B’, which
15 he enters the block. - | supplies current to the circuit. To the wire
By employing anormally de-energized sig- | f is connected at r? a circuit wire g°, belonging
nal circuit a great saving is made in battery | to the block A% The wire g®extends through a
consumption, because the battery or batteries second circuit breaker 9 (normally open) con- 35
of the signal circuit is normally inactive and | trolled by the electro-magnet d’y and through
20 is only in a state of excitation ] ast before a | a second circuit breaker 10 (normally closed)
train enters a clear section, and by employ- controlled by the electro-magnet a* then to
ing a signal normally at danger with a nor- | the signal 8’ and thence through the several
mally open signal circuit, any failure of the circuit breakers of the sub-sections and go
parts to act when atrain approaches a signal, | through the battery of the guarded block A*
2¢ will leave the signal at danger and thus in- and back to wire fin exactly the same way
sure safety. S _ , | as the wire g’. At the point %, is connected '
-1 may employ various means for main- | a circuit wire g, belonging to the block A,
taining the signal circuit in a de-energized | which passes through the battery B, the two 95
 condition, and in the same way I may employ normally closed circuit breakers 8 and 7, the
30 various means for de-energizing the signal cir- circuit breaker 8 being controlled by the
cuit at various points along the track section. | electro-magnet a’, and the circuit breaker 7
I have, however, shown and shall deseribe | being controlled by the electro-magnet d.
my system as employing the ordinary means | Thence the circuit wire passes through the roo
of de-energizing the circuits,viz.,a make-and- | magnets and signal mechanism of the block
3¢ break contact, but do not wish to be limited | A.. The cireuit f g being operated to hold-its
to the use of this particular means. = ‘signal to danger after the signal cireult fq’is
~ In the accompanying drawing, which rep- | operated to putits signal to danger so thatthe |
resents diagrammatically one embodiment of | train is protected by the dangerindication of ro5
my invention, the circuits are shownin their | the signal S before a protection of the pre-
40 normal condition, ¢, ., when thereis no train | ceding signal is withdrawn, it is thus seen
on the track to operate the signals. .| that these circuits overlap. Inthesame way
One complete block of therailway is shown | it will be seen that the circuits f ¢’ and f ¢*
in the drawing extending from the signal 5 overlap. . ... ... 1ro
to a point beyond the signal §' so as to make |  Theoperation is as follows:—1Ihe signals
45 an overlap of a block upon the succeeding | being normally at danger, as a train enters
block. Portions of the preceding and suc- | sub-section 4 of the block preceding the sig-
ceeding blocks are also shown. “I'husthe sec- nal S and of the guarded block A it shunts
tion of track guarded by the signal S in- | battery m from the magnet d and breaks the 115
 cludes the entire block intervening between | circuit f g, at 7 and closes the circuit f¢’ at 6.
so thesignalsS and 8’ (divided into sub-sections | 1'he break at 7 continues while any part of
1, 2, 3, 4) and a sub-section (1) of the next | the train is on the sub-section 4, and retains
block. A’ designates this guarded block, A | the signal of block A at danger (or in other
the portion shown of the preceding guarded | words prevents it from coing to clearin front 120
block, and A? the portion shown of the suc- of an approaching train) as will hereinafter
s ceeding guarded block. Hach signalingblock | appear. The completion of ecircuit fg"at 6op-
may bedivided intoany convenient numberof | erates the signal S of block A’ and throws it
sub-sections, and theoverlap may include any | to safety, the circuit passing from point r’,
desired number of sub-sections. The track through cirenit breaker 6, circuit breaker 1’; 125
 sub-sections in each block shown are desig- | signal 5, cireuit breakers?2’,3’,4/, 5, battery B’
60 nated1,2, 3and 4and 1. Each sub-section of and through wire f, back to point 7’. Asthe
the track is provided at its innerorexitend | train passes onto sub-section 1 of the guarded
with a battery m and at its outer or entering | block A’, it again breaks the circuit f g, this
‘ond with a bridge circuit including a magnet, time at 8, and also breaks the cireunit f ¢ at 130
said magnets being lettered respectively d, a’, 1/, returning signal S to danger. YWhen the
65 b’,c’,d a®. Thesignalis located at the outer | train has passed entirely off sub-seetion 1,
end of each guarded block. Extending along | the circuit g will be closed at 8 and restored
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upon the succeeding sub-sections of block

A’ it operatés the magnets b’, ¢/, d’, and a?,

-successively, and breaks the eircuit 7 ¢” at
As thetrain enters sub-section

these points.
4 1t not only breaks the circuit 7 ¢/, but also

closes the circuit f ¢g? at 9, which, through its -

battery, not shown, throws the signal S’ to

Safety.

From this desecription of the operation it is
obviousthat just before entering the guarded
block A’ and passing its signal S a train will
complete the normal break in the cirenit of
sald block A’ at 6 and that, if the circuit is
not broken at 1, 2/, 3", 4" or 5 by the pres-
ence of a train on this block, the signal will
be moved to safety; and that if a trainis al-
ready in block A’ the signal S ean not be

thrown to safety although the circuit may be

closed at 6. It is also obvious that as soon
as the train enters the sub-section 1 and as

longasitisintheblockit breaksthe circuit ¢’
and prevents signal S from being thrown to

-safety bya succeeding train. Thusa train al-

ways has a block ineluding its overlaps clear

to itself, and danger of collision is avoided.
By introducing into each signal cireuit as

thus set forth a number of circuit breakers,

- each controlled by a comparativelyshort track
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‘and maintain the signal circuit intaet.

circuit it is obvious that the length of a block
may be indefinitely increased, whatever may
be the character of the roadbed, without en-
dangering in any degree the certainty of oper-
ation of the system. It is also obvious that
inasmuch as the track circuits may be short-

ened to any degree, whatever may be the

length of the block, the batteries m will al-
ways find ready circuit through their magnets
In
fine, whatever may be the condition of a road
bed and its liability to shunt a track battery
or whatever may be the strength of a track
battery or the length of a signal block desired,
mysystem may be adjusted to meet fully the
requirements of each case. -

I do not confine myself to any particalar .

character of signal or signal operating mech-
anism, as they of course may be varied at
will. Various other changes may be made
without departing from my broad invention.

For instance, the track circuits for each sub-
section need not necessarily include the rails

of the track, but the train mayoperate these

track circuits by means of track instruments.

Moreover, although I have shown perma-
nently unbroken track circuits adapted to be
shunted but never broken, I do not wish to

be limited to a circuit of this form. Again

bo
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the means for operating the signal circuit
through the track cireuits may be widely
varied. 'The wire f need not be a general
circuit wire extending continuously along the
track, but may be coterminus with its sec-
tion and the overlapping feature need not
necessarily be employed. I
I have shown the overlap of each section

sired. Various other changes may also be.

readily suggested. -
The term “ track-section” in the claims is

70

of broader significance than theterm “block”.
and, when taken by itself, may inelude more -

or less sub-sections than a block is defined.

to include.
What I claim as new, and desire to secure

by Letters Patent, is— | |
1. In an electrie signalling system for rail-

ways, the combination of a bloek of a track

~divided into two or more sub-sections, a track
circuit for each sub-section, a normally de-.

energized signal circuit, means preceding
said block for energizing the signal circuit
by sending a current therethrough to oper-

‘ate the signal, and means included in said

signal cireuit for de-energizing it upon a
change in the electric condition of each of
the track circuits of the block, substantially
as set forth. - .

2. In an electric signaling system for rail-
ways, the combination of a block of a track

divided into two or more sub-sections, a per-
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manently unbroken track circuit for each -

sub-section, a normally de-energized signal
circuit and a signal normally at danger,
means preceding said block for energizing
the signal circuit by sending a current there-

through to operate the signal, and means in-
cluded in said signal circuit for de-energiz-

1ng it upon a change in the electric condition

-of each of the track cireuits of the bloek, sub-

stantially as set forth. -’ -

3. In an electric signaling system for rail-
ways, the combination of a block of a track
divided into two or more sub-sections, a track
circuit including the rails of the track for
each sub-section, a normally de-energized sig-
nal circuit, means preceding said bloek for
energizing the signal circuit by sending a
current therethrough to operate the signal,
and means included in said signal circuit for

de-energizing it upon a change in the electric

condition of each of the track circuits of the

block, substantially as set forth. S
4. In an electric signaling system for rail-

ways, the combination of a block of a track

i divided into two or more sub-sections, a per-

manently unbroken track circuit including
the rails of the track for each sub-section, a
normally de-energized signal cireuit, a signal
normally at danger, means preceding said
block for energizing the signal circuit by send-

ing a current therethrough to operate the sig-

nal, and meansincluded in said signal circuit
for de-energizing it upon a change in the
electric condition of each of the track ecir-
cults of the block, substantially as set forth.
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5. In an electrie signaling system for rail-

ways, the combination of a track divided into
a series of blocks, each divided into sub-sec-
tions, a track circuit for each sub-section, a

| normally deenergized signal circuit for each

block adapted to operate a signal near the

covering one sub-section "but it may cover | entrance thereof, each block and each signal
more than one or be omitted altogether if de- | circuit overlapping, respectively, the ste-

[ 30
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ceeding block and signal circuit, means in-

cluded in each signal cireuit for sending a

‘current therethrough to energize it upon a

" block, substantially as and for the purpose
| of each of the succeeding track circuits-of its
block, substantially as and for the purpose
set forth. | | |
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change in the electric condition of a track
circuit of the preceding block, and meansin-

cluded in'each signal circuit for deenergizing
it upon a change in the electric condition ‘of

each of the succeeding track circuits of its

set forth.

6. In an electrie signaling system for rail-
ways, the combination of a block of a track
divided into two or more sub-sections, a track -
circuit for each sub-section, a normally open-

signal cirenit, means preceding said block
for closing the 'signal circuit to operate the

signal, and ‘means included in the signal cir-
| sections of the succeeding block,-a normally

cuit for breaking it upon a change in the
electric condition of each'of the track ¢ir-
cuits of the block, substantially-as set forth.

7. In an electric signaling system for rail-
ways, the combination of a block of a track
divided into two or moresub-sections, a track
circuit including the rails of the track for

each sub-section, a normally open signal ¢ir-

cuit, means preceding said block for closing

the signal circuit to operate the signal, and-

 meansincluded in thesignalcircuitfor break-
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ing it upon a change in the electric condition
of each of ‘the track circuits of the block,
substantially as set forth. .

8. In an electric signaling system for rail-
ways, the combination of ‘a track divided-into
a series of blocks, each divided into sab-sec-
tions, a track circuit for each sub-section, a
normally open signal circuit for-each block
adapted to operate a signal near theentrance
thereof, each block and each signal circuit
overlapping, respectively, the succeeding
block and signal circuit, means included in
each signal circuit for closing it uponachange
in the electric condition of'a track circuit of
the preceding block, and means included in
each signal ‘cireunit for breaking it 'upon a
change in the “electric condition ‘of ‘each of

the track circuits of its block, substantially

as and for the purpose set forth. .
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9. In an electric signaling system for-rail-
ways, the combination of a track divided into

a series of blocks, each'divided into sub-sec- |.

tions, one or more sub-sections at the inner
end of ‘each block constituting one or more
sub-sections at the outer-end of the succeed-
ing bloeck,a normally closed track circuit for
each sub-section, 4 normally open signal cir-

cuit for each bloek adapted to operate a sig-

nal near the entrance thereof -and overlap-

ping thesignal circuitof the succeeding bloek,
means for closing the ‘signal cireuit upon a

change in the electric condition of a track
circuit of a preceding block and means for

breaking the signal circuit upon a change in.
the electric condition of each of the succeed- |

ing track eircuits of its bloek, substantially

“as and for the purpose set forth.

-10.- In an electric signaling system for rail-
ways, the combination of a track divided into

change in the

tions,

528,246..

a series of blocks, each divided into sub-sec-

tions, a normally closed track circuit includ-

ing ‘the rails-of thetrack for each sub-section,
a normallyopen signal cireuit for each block,
means for closing the signal circult upon a
electric condition of a track
circuit of a preceding block to operate the
signal, and means for breaking the signal-cir-
cuit upon a change in the electric condition

11. In-an electric signaling system for rail-

ways, the combination of atrackdividedinto

a series of blocks, each divided into sub-sec-
tions, the last one or more sub-sections of each
block constituting the first one-or more sub-

closed track'eircuit for each sub-section in-
cluding the rails of the track and a magnet,
a ‘signal eircuit for each block including -cir-

cuit-controllers, ‘each controlled by the mag-

net of a track circuit, the signal circuit be-
ing normally open-at the circuit-controller of
the first ‘magnet but normally closed at the
circuit controllers of the other magnets, the
magnets ‘of the -last one or more track -eir-
cuits of each block respectively controlling
also the first one or :more armatures-of the
signal circuit-of the succeeding block, sub-
stantially as and for the purpose set forth.
192. In an electric signaling system forrail-

ways, the combination of a block divided into

sub-sections, a permanently unbroken track
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cireuit for eachsub-section, asignal,-a sepa-

rate track cireuit preceding said block,a nor-

mally open signaling circuit -extending -ap-
proximately from the outer to the inner end
of the block and connected to said signal, said

signaling circuit containing a series of nor-

mally closed circuit breakers each operated
bya-change in'condition of -one of the track
circuits, and a normally open circuit breaker
operated by achange in the condition of the
track circuit preceding said ‘block, substan-
tially as set forth. -
13. Inan -electricsignaling system for.rail-
ways, the combination of a block divided into
sub-sections, a normally closed track: circuit
including the rails of the track for each sub-
section,'a signal, a separate track circuit 1n-
cluding the rails of the track preceding sald
block, a normally open signaling circuit ex-

| tending approximately from the outer to the

inner end of said block and connected to said
signal, said signaling cireuit containing a
series of normally closed eircuit breakers,
each operated by a change in the condition
of one of the track circuits of the block,and
a normally open circuit breaker operated by
a change in condition of the rail circuit pre-

ceding said block, substantially as set forth.

14. In an electric signaling system for rail-
ways, the combination of a track divided into
a series of blocks, each divided into subsec-
a track circuit for each sub-section in-
cluding the rails of the track and an electro-

[O5
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magnet,theinner sub-section of one block cor-
responding with the outer sub-section .of the
adjoining block, a signal for each block, a sig-
nal circuit for eaeh block connected to sald
signal and including normally closed circuit
breakers, each controlled by an electro-mag-
net of one of the track circuits of the block,

‘the electro-magnet of the overlap controlhntr

two of said 01rcu1t breakers, one in each sig-
naling circuit,and also 11:10]11(11110' a norma,lly
open circuit breaker controlled. by the elec-
tro-magnet of the sub-section of a preceding
block, substantially as set forth.

15. Inan electric signaling system for rail-
ways, the combination of a track divided into
a series of blocks, each divided into sub-sec-
tions, a normally closed track circulitfor each
sub-section including an electro-magnet, a

portion of the inner end of each block con- |

stituting a portion of the outer end of the
succeeding block, a signal circuit for-each
bloek, one side of which comprises a portion

|||||

i
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of a wire extending continuously along the
track and the other side of which comprises

a loop, joining at one of its ends the first 23

mentioned side of the circuit near the inner
end of the bloek, and at its other end join-
ing the said first mentioned side at a point
Wlthm the exit end of the precedmﬂ'block

the loop side of said signal eircuit including 30

‘normally closed circuit breakers, each of
which is controlled by the electro-magnet of
a track circuit of the block and another eir-
cuit breaker normally open and controlled

| by the magnet of a track circuit of the pre- 35

ceding bloek the magunets which control the
two cireait breakers at the inner end of a
block also controlling the first two circuit
breakers at the outer end of the succeeding

section, substantially as set forth.
ADONIRAM J. WILSO\T
Witnesses:

~ W. A, FAIR, _
RICHARD DEVENS.



	Drawings
	Front Page
	Specification
	Claims

