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JOIIN P. BUCHANAN, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO THE UNION

SWITCI AND SIGNAT COMPANY,

OF SWISSVALE, PENNSYLVANTIA.

ELECTRICAL SIGNAL SYSTEM.

SPECIFICATION forming part of Letters Patent No. 618,328, dated January 24, 1899.

Apnlication fled June 10, 1893, Serial No, 477,188,

(No model.)

To all whonv (¢ nuall coOneeriv:

Be it known that I, JOHN P. BUCHANAN, a
citizen of the United States, residing at Bos-
ton, county of Suffolk, State of Massachu-

5 setts, have invented eertain new and useful

Improvements in Hlectrical Signaling Sys-
tems, of which the following is a specification,
reference being had to the accompanying
drawings, forming part hereot.

10 This invention relates to electrical signal-
ing systems, and has for its object to improve
and simplify the operation of such systems.

My complete invention consists of an elec-
trical block-signalingsystem for railways and

15 in 1ts best form, as shown in the accompany-
ing drawings, 1s embodied in a signaling sys-
tem where no line-wires are employed, the
rails of the tracks forming the conductors
along the line. In my improved signaling

20 system I utilize in a signaling-circuit a polar-
ized electromagnet or electrical translating
device which responds toreversals of current
In combination with a current-reverser con-
trolled by anothersignaling-cireuit, whereby

25 sald other circuit reverses the first signaling-

circuit, and thereby codperates therewith in

the control of a signal.

My invention also includes a plurality of
series of signaling-circuits, each serles con-
taining two or more of sald circulits, ocne cir-
cuit 1n each series containing a polarized
translating device controlled by an adjacent
signaling-circuit, whereby the action of one
circuit or one signal is continued by the ad-
35 jacent circuit, while on another signal it is re-

versed by said adjacent circuit.

In the accompanying drawings, Figure 1
shows, diagrammatically, my complete inven-
tion applied to a line of railway, one com-

40 plete signaling-block and portions of the ad-
joining blocks being included therein. Iig.
2 is a similar view showing modifications.

In Fig. 1 the sections of rails of the several

- successive track or rail circuits which form

45 the primary signaling-circuits of the system

are numbered, 1espectwely 1, 2, 3,4, and 5.

Portions 01113 of track-sections 1 and 5 are

shown. Track-sections 2, 3, and 4 form one

signaling - block, guarded by the signal s.

Track-sections 4, 5, and 6 (not shown) form

another signaling-block, guarded by the sig-

30

50

'nal s'. Track-sections 1 and 2 belong to the
block guarded by the signal next in the rear
of the swnal S.

The rails of section 1 are joined at thelr 355
front ends by wires ¢ @, inceluding in their
circuit the armature b and conta,c_t c, (of a
circuit-controller controlled by the neutral
or unpolarized electromagnet /i,) the track-
battery d, the armature e, (of the polarized 60

, eleetromawneb 7,) and the ‘double contacts ¢ q

g. Simﬂaﬂy the rails of section 3 are joined
at their front ends by wires ¢ ¢, including
in their circuit the armature 6" and contact
¢', (of neutral electromagnet //,) the track- 65
battery d’, the armature ', (of polarized elecs
tromagnet £',) and the double contacts ¢’ ¢'.

The rails of section 2 are joined at their
rear ends by the wires ¢ ¢, including in their
cireuit the coils of polarlzed electromaﬂnet f 70
and the coils of mneutral electromaﬂ‘net I,
Similarly the rails of section 4 are Jomed at
their rear ends by the wires ¢’ 7/, including
in their circuit the coils of polarized electro-
magnet 7' and the coils of neutral electro- 75
mawnet h'.

The rails of section 2 arve joined at their
front ends by the wire 7, running from one
rail to the armature k, (of the electrmnagnet
[,)and by the divided wire m,running through
the battery n to contact o and through the
battery p to contact ¢. The contacts o and
g are arranged on opposite sides of the arma-
ture k&, so that in the normal position of said
armature, with the electromagnet / energized 8j
and the armature held up, as shown, the con-

30

tact o is closed and contact ¢ is open,whilein

the opposite position of said armature, with
the electromagnet deénergized and the arma-
ture dropped, the contact o is open and the
contact ¢ is closed. The batteries p and n -
are reversely placed, so that the cutting out
of one and putting in of the other reverses
the current flowing through the rails of track-
section 2, wires 7 7, &¢. - Tt will thus be evi- 05

Qo

dent that the pOSltIOIl of the armature /c con-
trols the direction of the current through the
primary circuit of track-section 2; alsoj that
a current will flow through said circuit in
either position of said armature and that in
either position of said armature the current
flowing through the circuit will be in the re-

109
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tery ¢ by wires « ',

D

verse direction from that 1esult1nn* from the
other position of said armature. In track-
Sectlon 1 there are corresponding wires 4

and m/' , armature k', (of electleman net Z’ ,) GON-
tacts o’ and q', and batteries »’ and P

The rails of section 3 are joined at their
rear ends by wires r 7, including in their cir-
cuit the coils of the electromagnet [, which
magnet controls the armature & of the cur-
rent-reverserof rail-circuitof section 2, Simi-
larly the rails of section 5 are joined at their
rear ends by wires 7' 7, ineluding in their ¢ir-
cuit the coils of the electromagnet /', which
magnet controls armature A'.

It will of course be readily understood that
the rear end of track-section 1 will correspond
to the front ends of sections 3. and 5, and that
the front end of section 5 will correspond to
the front ends of sections 1 and 3, and that
the system can be extended through any de-
sired number of track-sections or of signal-
ing-blocks.

The secondary signaling-circuit controlled
by the primary signaling-cireuit of section 2
is the circuit of the signals. Thissecondary
circuit receives its current from the battery
f by wires u u, including in their circuit the
contact v, the contact-spring w, (mounted on
the armature e of the polarized electromag-
net f,) the contact 7, and the armature z,
(controlled by the neutral electromagnet £,)
and also some suitable and usual device for
actuating directly or indirectly the signal s.
Similarly the secondary signaling-circuit of
the signal s" receives its eurrent from the bat-
including in their cir-
cuit the contact 2, the contact-spring w’,
(mounted on the armature ¢ of the polarized
eleetromaﬂ‘net f',) the contact %', and the
armature z (cenm olled by the neutral elec-
tromagnet B ) and also the device for actu-
ating the signal s

The Opela,tlen of a moving train upon the
several primary signaling-circuits when these
circuits are rail-circuits, as shown, is the
usual one of connecting the two rails by a
conductor of low resistance and shunting the
battery-current, and thus deénergizing the
translating devices in said primary circuits.
In the operation of the complete block system
as embodied in the accompanying drawings
the train moves in the direction of the arrow
x. 'The various devices are shown in their
normal positions, as they would be in the ab-
sence of trains. .

Ifirst operation: When the train is upon
track-section 2, the current is shunted from
the wires 2 2 and from the coils of polarized
electromagnet fand neutral electromagnet A.
The polaawed electromagnet 7 loses. 1ts elec-
tromagnetism and is therefore controlled by
1ts permanentmagnetism. 1fthispermanent
magnetism is sufficiently strong to overcome
the weight of the armature ¢, said armature
will be retained in its normal position, as
shown. Ifnot, then the armature e will drop

to vertical or middle position, opening the

1ing through the said circuit of section 2.

618,328

- contact v of the circuit of signal s, and thus

sending the signal s to ‘“danger™ and opening
the contact g of the cireuit of track-section 1,
and thus continuing the signal at the rear of
signal s at ‘““danger.” The operation of this
single polarized electromagnet will thusalone

effect the desired objects; but these objects

are more certainly attained according to my
entire invention by the codéperation of the
neutral electromagnet 2. It will be remem-
bered that the presence oi the train on the
track-section 2 deénergized the neutral elec-
tromagnet 1. Thiselectromagnet, having no
eppleelable permanent mag netlsm immedi-
ately dropsits armatures 2 and D, and thereby
breaks the circuit of signal s at ¥ (sending s
to ‘“danger”) and of the track- circuit of sec-
tion 1 at ¢, (continuing the signal at the rear
of signal s at ‘““danger.”) In thisoperation I
may by proper adjustment of the weight of
armature ¢ in relation to the permanent mag-

“0

75

30

netism of the magnet produce two breaks in

each circuit, or altering this adjustment and
permitting the armature e to be retained by
the permanent magnetism produce one reli-
able break in each circuit.

Second operation: When the train is upon

track-section 3, the current is shunted from
the wires » » and electromagnet [. This de-
energizes said electromagnet, so that 1t drops
the armature £, thereby opening the contact
0o and closing the contact ¢, and thus cutting
out the battery n from the track-circuit of
section 2 and putting the reversed battery p

into the said track-circuit of section 2, there- .

by reversing the direction of the cur rent fovw-
As
soon as the last shunting device (usually the
last wheels and axle) of the train has passed
off from the rails of section 2 this reversed
current is permitted to flow through the po-
larized electromagnet / and t-hrough the neu-
tral electromagnet 2. 'The efiect of this re-
versed current upon the polarized electro-
magnet h is to throw its armature to extreme
left-hand position, and this position will be
assumed whether the armature ¢ was previ-
ously in the middle position or in extreme
right-hand position. In this exireme left-
hand position the armature e holds the cir-
cuit of signal s open at the contact v, while
it closes the circuit of track-section 1 at lett-
hand contact g. The effect of this reversed
current upon the neutral electromagnet /i is
the same as was that of the normal current
and causes it to hold up both of its armatures
band z. Thusthe presence of the train upon
track-section 3 causes a break at contactv in
the circuit of signal s, thus holding that sig-

nal at ‘““danger,” while it closes all breaks in

the cireuit of track-section 1, thereby send-
ing to “safety’ the signal next at the rear of
Slﬂ'ﬂ&l

Third operation: When the tram is upon
track-section 4, the current is shunted from
the polarized electromagnet f" and from the
neutral electromagnet /',thereby breaking the
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mrmut of the signal s’ at /' (:;md if armature

e is heavy enonnh, also atv')and sending the
signals’'to ‘“danger,” and thereby lebo br akk-
ing the cn*cmt of traclk- section 3 at ¢’ (and if
mmature ¢ is heavy enough, also at ¢ q',) and

thus continuing the deénergization of the

electromagnet [ and the eonsequent reversal
of the current in the circuit of track-section
2 and maintaining the signal s at ‘“danger.”
Thus while the train is upon section 4 both
sienals sand s are at ““danger,” just as when

the train was on track- Sectlon 2 both the sig-

nal s and the smnal guarding ’[he rear block
were at ‘‘danger.

Fourth operation: YWhen the train is upon
the track-section 5, the current is shunted
from the electromagnet /', so that its arma-
ture &' falls and reverses the current flowing
through the circuit of track-section 4 in pre-
elsely the same way as the train on section 3
reversed the current in track- seemon 2. This
breaks the circuit of signal s’ at ¢/, (continu-
ing that signals’at ““ danger,”) while 1t closes
all breaks in the circuit of track-section 3,
thus energizing the electromagnet / and by
lifting the armature of said electl omagnet /

1651301'113-:-' the eircuit of track-section 2 to nor-

mal condition and the signal s to ““safety.”
Fromthe above deseription the operation of
thesystem throungh any desired number of s1g-
naling-blocks will e readily comprehended
1t will be noted that the control over each

signal is continued through a portion of the |

bloek cuarded by the next signal, according
to the “usual overlapping prmelple Track-
section 4 is the overlap of the block 2 5 4,
cuarded bysignals, upon the block 4 5 6, (11013
shown, ,) & ocnarded bv signal §', and track-sec-
tion 2 1S the over]ap upon the block 2 3 4,
guarded by signal s of the block next in the
rear.

It will be evident that the manner of con-
trolling a circuit-controller device in one pri-

mary or track circult by a translating device |

or electromagnet in the next succeeding pri-
mary or track circuit may include any de-
sired number of primary or track circuits 1n
asignaling-block. Inthemodificationshown
in Fig. 2 each section contains three primary
or track circuits, the one complete section
shown containing the three track-sections 2,
3, 3+, and 4, the section 3 containing a circuit-
breakel 0? ¢?, connected thereto by the wires
4 o mcludmrr battery %, and said circuit-
brealler contr olled by the electromagnet %,
connected by wires 2° +° to the rails of beCtZlO]l
3%, It is also evident that the current-re-
verser may be combined with a single bat-
tery, so that its operation is to reverse the
connection of said battery with the circuit.
This modiﬁeation is also shown in KFig. 2,

wherein wires 7°m” of track-section 2 are con- |

nected to separate armatures £* A°, sald ar-
mature £* being normally against the upper
contact 0, connected to one end of the bat-
tery 73, and said armature A° being normaily
against the middle stop 0%, connected to the

FLr ey e — e o mdemms el b kT

other end of said battery n=.

l

%
<

When the elec-

tromagnet [* is deénergized, ar mature £° falls

aﬂ'amst the middle eomact o°> and armature
Ii® against the lower stop ¢?, and thus the cur-
1"ent flows in a reverse direction from the
same battery through the wires 7°m*and other
parts ot the encmt of track-section 2

It is evident that any convenlent fsom*ce of
electricity may be used in place of batteries
and also that the power for operating the sig-
nals may be electric, pneumatie, hy dmuhe
mechanical, or any other convenient power.

Althou ﬂ*h I have shown and prefer to em-
ploy the primaryor track circuits in the form
of normally-closed rail-circuits—u. e., circuits
including therails of the track—it1s of course
obvious that these circuits need not in all
cases be of this especial type. Other form
of primary or track circuits could be used
Rail-circuits that are not normally closed. or
rail-circuits that are permanently open and
closed by a passing train could be nsed. Also
the track-circuits might be track-circuits that
do not include the 1*&11s,, such as track-cir-
cuits operated by frack instruments, and
these could be normally open or normally
closed. Again, the signals could be arranged
to stand normall} at 3 danger,” as wellas nor-
mally at ‘‘safety,” and instead of the circuit-
controllers bemﬂ* in the form of make-and-
break devices, as shown in the drawings, they
could be shunt devices, as will be readily un-
derstood.

What I claim as new, and desire {o secure
by Letters Patent, 18—

1. The combi nationofa track-circuitineclud-
ing a polarized translating device and a cur-
1*ent reverser, a signal opemted or controlled
by sald polamzed tr anslatmﬂ* device, said cur-
rent-reverser arranged to mamtam inits cir-
cuit a continuous current of either polarity

according to its position whereby the polar-

1zed dewee 1s enabled to maintain the signal
at ‘‘safety” and also at ‘“danger” for pro-
longed periods, according to the polarity of
the current, means for controlhnﬂ' the cur-
rent-reverser, and another circuit eontrollmw
another swnal and operated by the circuit of
the polamzed device,substantially asset torth.

2. The combination of a plurality of series

of track- circuits, each series comprising two

or more circuits, one circuit of each seriesin-
cluding a polarlzed translating device and a
current—reverser a signal for aeh series op-
erated or co trolled by the circuit of the po-
larized device, and each of the other track-
cireuits of a series including a circuit-con-
troller controlled by an adjacent circuit, one
of the said other circuits controlling the said
current-reverser, said cireuits arranged to be

opemted upon the passage of a tram

. The combination of a rail-circuit includ-
ing a polarized translating device, a neutral
translating device and a current-reverser; &
swnal—czrcult for operating or controlling a
Slﬂ'nal having circuit-controllers opemted by
smd tmnsla,tmﬂ' devices; and a rail-circuit
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EERE [

. trolling  the: current-reverser;:
o ooelreutt controlling another signal and oper-:
. ated by the circuit including: saﬂ.d tl*anslatm g

. ngz gdewces, substantially as set forth.

controlling: the cm*rent Teverser,
;tm&ly as set forth. SRR . |
The comhmatlon of a traeL urcmt in-
zcludmﬂ' apolarized translating device, aneu-
5 tral _translatmg' deviceanda current—-revemer
oassignal eontrolled by sald eireuit; means for
i %operatmw the current-reverser;

. ooooeireuit controlling another swnal and oper-
. oated by the cn’cmt including Smd tmnslatm D‘é
zdevwes substantially as set forth.
i B The combination of a rall-clreuw mclud-:
SEES ;mg a polarized translating device, a neutral |
. translating device and a current-reverser;
signal-cirenit for operating or controlling a
signal having cireunit-controllers operated by:
~sald translating devices; a rail-eircuit con-
and another

4 | 618,398

60 In a blockssignaling: system,; theé com-:
SEENRE ;bination of two zweﬂapping@ blocks, esignalsz
.. for:the blocks, circuits for the advance block |
oeomprising aratl-circuit ineluding polarized. |-

Substan-e :

and another

a

1

and neutral translating devices and a cur- 2
| rent-reverser, sald rail-circait confrolling the =
signal of its block, and means for operating' = =
the current-reverser; with a circuit for the =
rear bloek controlling the signal thereforand
controlled by a cirenit of the advance bloek
%Substantml]y as set forth. EE

LERE

7. In a block-signaling system 'the com-

JOH\T P BUOHANA‘Q’
Wl’tnesses
JOHN PERRINS J ¥
__SE_'I’H P. _SMITH _

with a

ibmatmn of a series of overlapping blocks, =
signals and signal-circuits for the: blocks,; SRS
circuits for each block comprising a rail:eir- .
cuitincludingapolarized and a neutral trans- =
lating device and a current-reverser, said pol- =
arized and neutraldevices confrolling thesig-i 1
nal-circuit for their block, and a rail-circuit:
for UpEF&tiBgs the current-reverser;
cireuit for the block in the rear controlling: @ @'
the signal thereforand operated by the said
neutral tmnslatmﬂ' demce bubstantmlly as
ﬁset forth |
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