
(No Model.) 
A. J. WILSON. 

APPARATUS FOR ELECTRIC RAILWAYSIGNALING, 
No. 471409 - Patented Mar. 22, 1892. 

it. 
t HIES 

w °s & 

s 

S) 
N. H is S. -- 

H s 

& - 

28-wicos 3. is 3-vuowto. 
g anal-A./6éau 6. é.64% sy is attorney 4. 

//4/(X 6-4, /nZ(z %94 

  

  



UNITED STATES PATENT OFFICE. 

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

APPARATUS FOR ELECTRIC RALWAY SIGNALN G. 

SPECIFICATION forming part of Letters Patent No. 471,409, dated March 22, 1892. 
Application filed May 23, 1891, Serial No, 393,808, (No model.) 

To all whom it may concern: 
Be it known that I, ADONIRAM.J. WILSON, a 

citizen of the United States, residing at Port 
Chester, in the county of Westchester and 

5 State of New York, have invented a certain 
new and useful Improvement in Apparatus 
for Electric Railway Signaling, which im 
provement is fully set forth in the following 
specification and the accompanying drawings, 

Io which form a part thereof. 
My invention relates to that system of au 

tomatic electric railway signaling which con 
sists in dividing the line of railway or any de 
sired portion of it into blocks or signal-sec 

I5 tions of convenient length-as, say, a mile 
at the entrance of each of which blocks or 
Sections a signal is displayed guarding the 
Same, and in further dividing said blocks or 
Sections each of them into one short sub-sec 

2O tion or overlap at its beginning, and one long 
sub-section, the short sub-section or overlap 
being of convenient length-as, say, eight hun 
dred feet-and the long sub-section being the 
balance of the block, and finally in operat 

25 ing the signals by the action of the train in 
passing over the line. 

It further relates to that system of such sig 
naling in which the action of the train con 
tinues to give the danger-signal after the 

3o train has left the block and while any part of 
it is upon the short sub-section or overlap of 
the next succeeding block. 
The object of my improvement is to attain 

this end with more absolute certainty than 
5 has been possibleheretofore, by simpler means 
than those ordinarily employed, and with a 
great reduction in the number of unnecessary 
Stoppages of trains. 
The accompanying drawings show diagram 

4o matically a portion of a line of railway (con 
sisting of one full block and a portion of an 
other block) to which my invention is ap 
plied in the best form known to me, show 
ing the signals and their accompanying elec 

45 E. circuits and the relations of both to the 
le. - 

A and B are the signals at or near the en 
trances to the adjacent blocks, which blocks 
begin, the one at a on the line of railway and 

So the other at b. The block beginning at a is 
divided at a' into two sub-sections, the sub-sec 

tion a a? (or the “overlap,' as it called) be 
ing some eight hundred feet long and the 
sub-section a' b being the balance of the mile. , 
Similarly the next block is divided at b'. The 5: 
line of railway is in any desired way insul 
lated at a. a'bb', &c., both lines of rails of the 
one sub-section from those of the next; but 
the rails of each separate line of rails of a 
sub-section are electrically connected. 
The particular construction of the signals 

A B is immaterial, as any desired form of sig 
nal may be used, although I prefer a signal 
which is normally held at “safety’ by an 
electric current flowing in a normally-closed 65 
signaling-circuit, and which goes to “danger” 
whenever that current is shunted or inter 
rupted or sufficiently weakened. The draw 
ings show apparatus adapted to such a signal. 
The signaling-circuit which operates the 7o 

signal A may be traced as follows in the draw 
ings: Beginning with its battery C (prefer 
ably at the far end of the block) it passes 
through wire 1, circuit-breaker 2, (near a,) 
wire 3, signal A, wires 4 5 6 789, circuit- 75 
breaker 10, and back to battery C. This cir 
cuit is normally closed, and the current flow 
ing normally through it holds the signal at 
“safety.’ It will be observed that the track 
forms no part of this signaling-circuit, and 8o 
therefore a strength of battery can be used 
and a certainty of freedom from accidental 
loss of the current attained notheretofore at 
tained when the rail has formed any part of 
the signaling-circuit. It will also be observed 85 
that the signaling-circuit is not directly or 
primarily acted upon by the train, and it is 
therefore a secondary signaling-circuit. This 
secondary signaling-circuit is adapted to be 
broken either at the circuit-breaker 2 (by the 
failure of the current flowing through the 
electro-magnet D, as hereinafter described) or 
at the circuit-breaker 10 (by the failure of 
the current flowing through the electro-mag 
net E, as also hereinafter described.) When 
ever it is broken anywhere and so long as it 
remains broken, the current normally flowing 
through it is interrupted, and the signal be 
ingreleased goes positively to “danger.” The 
signaling-circuit is broken by the circuit 
breaker 2 whenever a train or any part of it 
is on the overlap a. a' or on the long sub-sec 
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2O magnet G. 

4o tro-magnet K. 

2 

tion a b of the block, in the way to be now 
described. 
The overlap a, a has a battery F at its far 

end, and at its near end the circuit is com 
5 pleted through an electro-magnet G, the cir 

cuit being as follows: Battery F, wire 11, line of 
rails 12, wire 13, electro magnet G, wire 14, line 
of rails 15, wire 16, to battery. This circuit, it 
will be observed, is directly or primarily acted 

to upon by a train or any part of a train upon 
it to the extent that the current from the 
battery is short-circuited through the wheels 
and axles of the train, and is thereby cut off 
from the electro-magnet G. This breaks the 

15 local circuit, consisting of battery H, wire 
17, electro-magnet I, wire 18, circuit-breaker 
19, and wire 20 at the circuit - breaker 19, 
which circuit-breaker is controlled and held 
in circuit - closing position by the electro 

This breaks the local circuit, con 
sisting of battery J, wire 21, circuit-breaker 
22, wires 23 5 6 24, electro-magnet IX, and 
wire 25 at the circuit-breaker 22, and it 
also breaks the long secondary signaling-cir 

25 cuit of the preceding block or section at the 
circuit-breaker 26, for these two circuit-break 
ers 22 and 26 are controlled and held in cir 
cuit-closing position by the electro-magnet I. 
The latter result sets or continues the signal 

3o of the preceding block or section at “danger.” 
The former result-to wit, breaking the local 
circuit at 22-demagnetizes the electro-mag 
net Ix, and so breaks the primary circuit on 
the long sub-section a'b, consisting of the bat 

35 tery I, Wire 27, line of rails 2S, wire 29, elec 
tro-magnet D, wire 30, circuit-breaker 31, wire 
32, line of rails 33, and wire 34 at the circuit 
breaker 31, for the latter is controlled by and 
held in its circuit-closing position by the elec 

This demagnetizes the elec 
tro-magnet D, and so breaks the long second 
ary signaling-circuit of the block in question 
at the circuit-breaker 2 (which is controlled 
by and held in its circuit-closing position by 

45 the electro-magnet D) and sets the signal A 
at “danger.’ Thus the action of the train or 
of any part of it moving or resting upon the 
short sub-section or overlap a C' is to set the 
signal A at “danger,’ and also to set or con 

5o tinue at “danger’ the corresponding signal at 
the entrance to the last preceding block on 
the line, all in the way described. 
The long sub-section a b has, as already re 

ferred to, a battery L. at its far end, and the 
55 circuit is completed at the near end through 

the electro-magnet D, as already described. 
A train or any part of a train moving or stand 
ing on the sub-section a b will short-circuit 
the current from the battery through its 

fo wheels and axles, and so demagnetize the elec 
tro-magnet D, and so break the signaling-cir 
cuit of the block at the circuit-breaker 2 and 
set the signal A at “danger.’ This is the only 
effect of a train on the long sub-section a b. 

65 A train on the next overlap bb' will in a pre 
cisely similar manner, through the electro 
magnet N, circuit-breaker 35, electro-magnet 
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E, and circuit-breaker 10, set or continue the 
signal A at “danger,” and will also in a pre 
cisely similar way, through electro-magnet N, 
circuit-breaker 35, electro-magnet E, circuit 
breaker 36, electro-magnet O, circuit-breaker 
37, electro-magnet P, and circuit-breaker 8S, 
set the signal Bat “danger.” When the train 
finally passes entirely from the overlap b', 
the electro-magnet N becomes magnetized 
again and closes the circuit-breaker 85, and 
thereby the electro-magnet E becomes mag 
netized again and closes the circuit-breaker 
10, and therefore (the circuit-breaker 2 hay 
ing been closed when the train left the sub 
section a' b) the secondary signaling-circuit 
of the block in question is now everywhere 
closed and the signal is therefore set at 
“Safety.’ 
The operation of my device as a whole is 

therefore as follows, assuming that the train 
moves in the direction indicated by the arrow 
on the drawings: 

First operation-on train entering Sub-sec 
tion at a'. This demagnetizes G, which by 
breaking the circuit of II at 19 demagnetizes 
I, which by breaking the circuit of J at 22dle. 
magnetizes K, which by breaking the circuit of 
Lat31 demagnetizes D, and which by breaking 
the train-signaling circuit of the block (of 
which circuit C is the battery) at 2 demagnet 
izes the operating electro-magnet of the signal 
A, which is in that circuit and causes the signal 
A to show “danger.” The demagnetizing of I 
also breaks at 26 the main signaling-circuit 
of the preceding block, in which circuit is in 
cluded the operating electro-magnet of the 
signal at the entrance to said preceding block. 
Second operation-on train entering sub 

section a' l; This demagnetizes D, which by 
breaking at 2 the main signaling-circuit of 
the block (of which circuit C is the battery) 
demagnetizes the operating electro-magnet of 
the signal A and causes that signal A to show 
“danger.” 
Third operation-on train entering sub-sec 

tion bb': This repeats the first operation on 
the corresponding instruments of the next 
succeeding block-namely, through magnets 
and circuit-breakers N, 35, E, 36, O, 37, P, and 
38. It breaks the main signaling-circuit of 
that next succeeding block in which is the 
operating electro-magnet of the signal B, and 
thereby causes that signal B to show “danger,' 
and through magnets and circuit-breakers N, 
35, E, and 10 it breaks the main signaling-cir 
cuit, in which is the operating electromagnet 
of the signal A, and thereby causes that sig 
na! A to show “danger.’ 

Fourth operation-on train entering next 
long sub-section: This is exactly like the sec 
ond operation repeated on the corresponding 
instruments of the second block, and so on. 

Instead of operating with a signaling-cir 
cuit that is normally closed, one may operate 
with a signaling-circuit that is normally open. 
The necessary changes involved will be evi 

dent to any one skilled in the art. 
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What I claim as new, and desire to secure 
by Letters Patent, is 

1. The combination, substantially as here 
in before set forth, of a series of two or more 
Secondary signaling-circuits, one for each 
block or section, for actuating or controlling 
a signal or signals for such block or section, 
a series of four or more primary signaling-cir 
cuits, two for each block or section, adapted 
to be actuated successively by a train while 
traversing the said blocks or sections, the first 
primary circuit of each block actuating or 
controlling the second primary circuit of that 
block and also actuating or controlling the 
secondary circuit of the preceding block and 
the second primary circuit of each block actu 
ating or controlling the secondary circuit of 
that block. 

2. The combination, substantially as here 
in before set forth, of a secondary signaling 
circuit for actuating or controlling the move 
ments of a signal, a circuit-breaker placed in 
Said Secondary circuit, two primary signaling 
circuits, and a circuit-breaker in one of said 
primary circuits, which said primary circuit 
is normally closed and controls the action of 
the circuit-breaker in the said secondary cir 
cuit and the other of which primary circuits 
Controls the action of the circuit-breaker in 
the said first primary circuit, the primary cir 
cuits being themselves actuated successively 
by a train while traversing the signal-section 
protected by said signal. 

3. The combination, substantially as here 
in before set forth, of two adjoining secondary 
signaling-circuits for actuating or controlling 
the movements of the signals, respectively, 
for two adjoining signal-sections, a circuit 

breaker placed in each of said secondary cir 
cuits, two primary signaling-circuits which 
are acted upon successively by a train. While 
traversing one of said signal-sections, a circuit 
breaker in one of said primary circuits, which 
said primary circuit is normally closed and 
controls the action of the circuit-breaker in 
one of the said secondary circuits and the 
other of which primary circuits controls the 
action of the circuit-breaker in the said first 
primary circuit and also controls the action of 
the circuit-breaker in the other of the Said 
Secondary circuits. - 

4. The combination, substantially as here 
inbefore set forth, of two adjoining secondary signaling-circuits for actuating or controlling 
the movements of the signals, respectively, 
for two adjoining signal-sections, a circuit 
breaker placed in each of said secondary cir 
cuits, two primary signaling-circuits which 
are acted upon successively by a train while 
traversing one of said signal-sections, a cir 
cuit-breaker in one of said primary circuits, 
which said primary circuit is normally close 
and controls the action of the circuit-breaker 
in one of the said secondary circuits and the 
other of which primary circuits controls the 
action of the circuit-breakerin a local circuit, 
which local circuit in turn controls the action 
of a circuit-breaker in the said first primary 
circuit and also controls the action of the cir 
cuit-breaker in the other of the said second 
ary circuits, 

ADONIRAM. J. WILSON. 
Witnesses: 

HERBERT H. GIBBS, 
WILLIAM. H. KENYON. 
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