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UNITED STATES

ADONIRAM J. WILSON,

OF PORT CHESTER,
HALL SIGNAL COMPANY,

PatenT OFFICE.

NEW YORK, ASSIGNOR TO THE
OF MAINE.

ELECTRIC SIGNALING APPARATUS.

SPECIFICATION forming part of Letters Patent No, 479,528, dated August 2,1892.
Application filed November 9, 1891, Serial No, 411,282, (No model.)

Zo all whom it may concern:

Be it known that I, ADONIRAM J. WILSO\*
a citizen of the Umted States, residing at Port
Chester, Westchester county, State “of New
York, have invented a certain new and use-
ful Improvement in Electric Signaling Appa-
ratus, which improvement is fully set forth in
the following specification and the accompa-
nying drawing, which form a part hereof.

The invention relates to automatic electric
block-signaling apparatus, and has for its ob-
jeet to permit of the presence of more than
one train at a timeon the guarded block with-
out the passage of one of such trains from
the block clearing the signal behind another
following train or trains that may be still on
the block.

The invention consists of the apparatus or
system herein desecribed and claimed.

The accompanying drawing illustrates dia-
grammatically my invention as applied toan
overlapping block system in the best form
known to me and as adapted to permitof the
presence of three or any lessnumber of trains
upon the block at any one time (moving in
the direction indicated by the arrow) and ar-
ranged to operate a single visual signalatthe
entrance to the block.

The apparatus shown in the drawing is one
complete set for one block, the same thing
}qeing duplicated for each other block of the

ine.

T T’ 1% T3 are track-instruments, T being
at the entrance to the block and T? being at
the entrance to the next block, T/ and T° be-
ing placed, respectively, at the end of the
overlapinthe twoblocks. Thedrawing shows
at each track-instrument only those of the
partsoperated by the train at that instrument
that affect the signal-circuit of the block of
thedrawing. TForinstance,thetrain at track
instrument T operates a third contact, (not
shown in the drawing,) which third contact
is a part of the signal-circuit of the last pre-
ceding bloek, just as the contact-spring shown
at 13 is a part of the signal-circuit of the
block of the drawing, and similarly the train
at track-instrument TV operates a second con-
tact, which also forms a part of the signal-
circuit of the last preceding block, like the
contact-spring shown at 14. Similarly T? has

two contact-springs (not shown) and T% has
one contact-spring (not shown) all belong-
ing to the signal-circuit of the block at and
near the entrance to which they stand, con-
tact-springs holding the same relations to
that signal-circuit that the springs shown at
T and T’ hold to the signal-circuit shown in
the drawing.

S is the monal which is operated by the
system of cuemts shown. It is placed at or
near the entrance T to the block in question.
The length of the block (T to T? and that of
the overlaps (T to T” and T? to T%) may be
anything desired, as, say, the one a mileand
the other eight hundred feet.

The system shown’in the drawing can best
be described by its successive operations un-
der the succesive actions of trains in moving
over the track.

The main signaling -cireuit, which in the
special form of apparatusshown in the draw-
ing is normally closed, may De traced as fol-
lows: battery Z, battery line-wire 15, track-
instrument T, contact-piece 10, magnet 9, ar-
mature of relay 7, armature of relay 8, coil of
relay 8, to battery. Magnet 9 holds the sig-
nal S at “clear” so long as this main signal-
ing-cireuit remains closed throughoutand the
parts are all in normal condition and opera-
tion.

Firstoperation, on first train striking track-
instrumentl. This momentarily breaks con-
tact of that track-instrument with contact-
piece 10 and makes contact of the instrument
with contact-piece 11. The break at 10is a
break of the main signaling-circuit described
above and it demagnetizes 8 and 9. The de-
magnetizing of 9 causes the signal S to fall to
“danger,” and the demagnetizing of 8 causes
itsarmature to fall, which introduces a second
(and this a Delmauent) break in the main

signaling-circuit. This main signaling-cir-
cult manlfestly cannot be remade at this pomL
(to wit, at the armature of relay 8) until that
relay is again magunetized by being included
in some othel clrcmt and so the break indi-
rectly caused by the train at armature of re-
lay 8 is permanent in comparison with that
of the direct break occasioned at 10, and the
signal 8 isthuskept permanently at “danger.”
The function of the relay 8 and its armature
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is thus to transform any temporary break in
the main signaling-cireuit into & permanent
break, subject to being remade only by in-
cluding the coil of this relay 8 in some other
circuit and thereby magnetizing it, and it
may therefore be called the “main signaling-
relay.” The temporarycontactmade by track-
instrument T with contact-piece 11 completes
a branch cireuit, as follows: battery, line 15,
track-instrument T, econtact-piece 11, contact-
springs ¢ of multiple-circuit instrument 2,
lower or reversing magnet of multiple-circuit
instrument 1, coil of relay 7, and battery.
This temporary magnetizing of the relay 7
makes a temporary break at its armature in
the main signaling-circuit, which break sets or
resets the signal S at “ danger,”if by any mis-
chanece this has not been already done. The
relay 7 thus insures the setting or resetting
of thesignal at “danger” and may be called the
“resetting-relay.” It is an important safe-
guard employed in practice; but is not essen-
tial to the invention herein described and
claimed, and it is not herein claimed, but
forms part of the subject-matter of another
application which I have filed under Serial No.
439,234, dated July 7,1892. The magnetizing

‘of the lower or reversing magnet of the multi-

ple-cireuit instrument 1 reverses and locks
that instrument, reversing the contacts of its
contact-springs ¢ b ¢ from their normal posi-
tions, which normal positions are those shown
in the drawings. This reversal of the points
of multiple-circuit instrument 1 it will be im-
portant to bear in mind in following thé sue-
cessive operations.

Second operation, on the first train striking
track-instrument T’. This makes a contact
at 12 and completes thefollowing branch cir-
cuit: battery, line, 17,12, b of 1, d of multiple-
circuit instrument 3, lower or reversing mag-
net of 2, resetting-magnet 7, and battery.
This locks the multiple-circuit instrument 2
and reverses its points ¢ b ¢ from their nor-
mal positions shown in the drawing.

Third operation, on second train striking
track-instrument T, with first train still on
the block. This breaks contact at 10, as be-
fore, (thus insuring the setting of signalS at
“danger,”) and it also makes contact at 11.
Thelatter,in thenowreversed positionsof the
points of multiple-circuit instruments 1 and
2 from their normal positions, completes the
following circuit: line, T,11,b0f2,e0f 4,lower
or reversing magnet of 3, resetting-magnet,
and battery. This locks the multiple-circuit
instrument 3 and reverses its pointsa bcde
from their normal positions. (Shown in the
drawings.)

Fourth operation, on second train striking
track-instrument T’. This in the reversed
positions of the points of multiple-circuit in-
struments 1, 2, and 3 completes the following
branch circuit: line, T, 12,0 of 3,d of 5,lower
or reversing magnet of 4, resetting-magnet,
and battery. This locks multiple-cireuit in-
strument 4 and reverses its pointsa becde
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from their normal positions. (Shown in the

drawings.)

Fifth operation, on third train striking
track-instrument T, with the first two trains
still on the block. This in the reversed posi-
tions of the points of the multiple-circuit in-
struments 1, 2, 3,and 4 completes the follow-
ing branch circuit: line, T, 11, b of 4, d of 6,
lower or reversing magnet of 5, resetting-mag-
net, and battery. This locks the multiple-
circuit instrument 5 and reverses its points
a, b, ¢, and d from their normal positions.
(Shown in the drawings.) Theoperation also,
as before, breaks the main signaling-cireuit,
at 10, thus insuring the setting of signal 8 at
“danger.”

Sixth operation, on third train striking
track-instrament 1Y, This in the reversed
positions of the points of the multiple-eircuit
instruments 1, 2, 3,4, and 5 completes the fol-
lowing branch circuit: line, T/, 12,0 of 5,lower
or reversing magnet of 6, resetting-magnet,
and battery. This locks the multiple-cireuit
instrument 6 and reverses its pointsadcd
from their normal positions. (Shown in the
drawings.)

Seventh operation, on first train striking
track-instrument T2 This in the reversed
positions of the points of all the multiple-cir-
cuit instruments completes the following
branch circuit: line, T? 13, o of 5, upper or
unlocking magnet of 5, resetting-magnet, and
battery. This unlocks multiple - cireuit in-
strument 5, restoring its points to their nor-
mal positions. .

Eighth operation, on first train striking
track-instrument T3 This in the reversed
position of the points of multiple-circuit in-
struments 1, 2, 8, 4, and 6 completes the fol-
lowing branch circuit: line, T% 14, a of 6, up-
per or unlocking magnet of 6, resetting-mag-
net, and battery. This unlocks multiple-cir-
cuit instrument 6, thus restoring its points to
their normal positions.

Ninth operation, on second train striking
track-instrument T2 This in the reversed
positions of the points of multiple-circuit in-
struments 1, 2, 3, and 4 completes the follow-
ing branch cireuit: line, T? 13, cof 5,b of 6,
of 3, upper or unlocking magnet of 3, reset-
ting-magnet, and battery. This unlocks mul-
tiple-circuit instrument 3, restoring its points
to their normal positions.

Tenth operation, on second train striking
track-instrument 1% This in the reversed
positions of the points of multiple-cireuit in-
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struments 1, 2, and 4 completes the following -

branch circuit: line, T? 14, ¢ of 6, e of 3, a of
4, upper or unlocking magnet of 4, resetting-
magnet, and battery. This unlocks the mul-
tiple-cireuit instrument 4, restoring its points
to their normal position.

Eleventh operation, on third train striking
track-instrument 1% This in the reversed

positions of the points of multiple-cireuit in-
struments 1 and 2 completes the following
branch circuit: line, T?% 18, ¢ of 5, b of 6, ¢ of
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3, d of 4, a of 1, upper or unlocking magnet
of 1, resetting-magnet, and battery. This un-
locks multiple-circuit instrument 1, restoring
its points to their normal position.

Twelfth operation, on third train striking
track-instrument 1% This in the reversed
positions of the points of multiple-circuit in-
strument 2 completes the following branch
circuit: line, T? 14, ¢ of 6, e of 3, c of 4, ¢ of
1, @ of 2, upper or unlocking wagnet of 2, main
signaling-magnet 8, and battery. This un-
locks multiple-circuit instrument 2, restoring
its points to their normal positions, and by
magnetizing the main signaling-magnet 8 it
drawsupthe armature of that magnet,thereby
completing the main signaling-cirenit, which
had been permanently broken at that point
by the first operation, above described. The
main signaling-circuit being thus restored
throughout, the current of the battery Z flows
through it as at first, magnetizing the magnet
9 and setting the signal S at “clear.” The
system is then in every part restored to its
original and normal position, ready to pass
again through the several operations above
described. '

If there is but one train at a timeupon the
block, the successive operations of that train
on track-instruments T, T/, T% and T® will be
those numbered first, second, eleventh, and
twelfth, respectively, in the above enumera-
tion. If there are but two trains at a time
upon the block, their successive operations
upon thesuecessive track-instruments will be,
respectively, those numbered first, second,
third, fourth, ninth, tenth, eleventh, and
twelfth, in the above enumeration. If after
oneof the three trains on the block has passed
off the block (operating the system according
to theseventh and eighth operations, enumer-
ated above) a fourth train enters upon the
block, the operationsof thatfourth train upon
the track-instruments T and T’ will be those
numbered fifth and sixth in the above enu-
meration, and the first of the three trains
then on the block to leave the block will re-
peat upon the track-instruments T? and T®
the operations numbered seventh and eighth
above, and so on. It will thus be seen thatin
thearrangement of circuitsshown in the draw-
ing any number of trains may be upon the
block at one and the same time up to three
trains—that is to say, there may at times be
one train upon the block, at times two trains,
at times three trains, at times no train, &e.—
and the system will automatically manipulate
the signal S in such a way as to keep it at
“danger” so long as there is any train at all
upon the block or its overlap and to keep it
at “clear” so long as there are no trains upon
the block or its overlap.

Referring to the general invention, it will
be evident that the track-instruments TV and
T? may, if desired, be dispensed with, it be-
ing necessary in that case to have only half
the number of multiple-circuit instruments.
It will also be evident from theabove descrip-

[

tion that in order to accommodate or provide
for a greater number of trains upon a block
at once than three it will only be necessary
to proportionately increase the number of
multiple-cireuit instruments with their proper
connecting branch cireunits to be manipulated
through them by the successive trains act-
ing upon the successive track -instruments.
Speaking of the general invention, it will be
also evident that it is not limited to the auto-
matic manipulation of a visual signal S, as
the place of that signal in the system may be
taken by an audible signal, as a bell, or by a
locking device in an interlocking system, &e.
Again, the visible or audible signal or lock
may be operated by some other power (as
steam, compressed air, dynamos, storage-bat-
teries, &c.) and the current of the battery Z
be employed merely to control or direct that
other power. It will also be evident that the
invention is not limited to any particular
kind of track-instrument T T/ T? T3 as any
form of track-instrument might be employed
that would do the work above described in
the system without departing from the in-
vention, and the place of the track-instru-
ments (or of some of them) in the system might
be taken by rail-cireuits suitably arranged to
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be operated by the passing trains and to in -

turn suitably operate the circuits and branch
circuits of the invention. It is also evident
that many modifications might be made in
the specific construction of the multiple-eir-
cuit instruments and in the specific arrange-
ment of the branch cireuits without depart-
ing from the invention.

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

1. In a permissive block-signal system, a
signaling-cireuit operating or controlling the
operation of a signal gnarding a given sec-
tion of track, in combination with a series of
branch circuits and a corresponding series of
multiple-cireuit instruments controlling said
branch circuits,all arranged to be operated in
succession in one direction by trains success-
ively entering the guarded section of track,
one set by the first train, a second set by the
second train, a third set by the third train,
and sa.on, and all arranged to be operated in
reverse succession and direction by said trains
on theirsubsequently successively leaving the
guarded section of track, the last to be re-
stored by the first train toleave, the next to the
last to be restored by the next train to leave,
and so forth, whereby a train entering the
guarded section of track throws the signal to
“danger” but does not clear said signal on
leaving the guarded section if another train
or trains have meantime entered the guarded
section behind it and does clear said signal
if such be not'the case, substantially as and
for the purposes set forth.

2. In a permissive bloek-signal system ap-
plied to overlapping blocks, a signaling-cir-
cuit operating or controlling the eperation of
a signal guarding a given section of track,

100

105

I10

115

120

125

130




consisting of one block and an overlap on the
next succeeding block, in combination with
a series of double sets of branch circuits and
a series of double sets of multiple-cirenit in-
struments controlling said branch cireuits, all
arranged to be operated in succession in one
direction by trains entering the overlap and
leaving the overlap in succession, and to be
operated in reverse succession and direction
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by said trains on their subsequently and one 1o

after another entering theoverlap of the next
suecceeding block and on their leaving the
same, substantially as and for the purposes
set forth.
ADONIRAM J. WILSON.
Witnesses:
RaArra B. HIBBARD,
ROBERT A. BECKER.
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Corrections in Letters Patent No. 479,928,

It is hereby certified that in Letters Patent No. 479,928, granted Augusﬁ 2, '1892,
upon the application of Adoniram J. Wilson, of Port Chester, New York, for an im-
provement in ¢ Electric Si‘gnaling Apparatus,” errors appear in the printed specifica-
tion requiring correction as follows: In lines 58-9, 68-9, 79-80, and 92-3, page 2, the

clause printed and punctuated  their normal positions. (Shown in the drawings.)”

should have been printed and punctuated their normal conditions shown in the drawings; .

and that the said Letters Patent should be read with these corrections therein that the
same may conform to the papers pertaining to the case in the Patent Office.
Signed, countersigned, and sealed this 9th day of August, A. D. 1892.

[SEAL.] CYRUS BUSSEY,

Assistant Secretary of the Interior.
Countersigned:

N. L. FROTHINGHAM, -
Acting Commissioner of Patents.



