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- To all whom t& may conceri
Beit known that we, THOMAS D. WILLIAMS,

of Allegheny Clty, and JoHN 8. LUcocK, of

Bellevue borough, in the county of Allegheny |
s and State of Pennsylvania, have invented a

" new and useful Improvement in Automatic
Electric Block - Signal Systems; and we do
~hereby declare the following to be a full, clear,

~and exact description thereof, referenee being

10 had to the accompanying dra,wmgs, formmﬂ'

~ part of this specification, in which— -

- Figure1isa sketch illustrating the arrange-
| ment of the coils of a differentially-wound po-

larized relay. Fig. 2 represents the operative |
Fig. 3 represents the ar-
rangement of the sectional line-circuits and:

15 parts of the swnal

~ differentially-wound polarized relays in rela-
tion to each other and to a Smgle track rail-

~and signals composing our block-signal sys-
tem of a contmued series of sectional line-cir-

cuits.

nal. Fig. 6 shows an arrangement for chang-
ing the connections of the termmals of the bat-

tery by means of the reversing-lever of the
Fig. 7 illustrates the application

30 locomotive.
of our improvement to one of the tracks of a
 double-track railway. Fig. 8 shows a modi-
fied device for securing connection between

- the terminals ofa, moving bat tery and the lme |

 .5 circuit wires.
| Lake sy mb(}ls of r e[’eren ce mdlcate like pal ts_

in each.
QOur improvement is anpllcable to 1allways_

having one or more main tracks, but is

I _40 Specmlly useful inits appllcatlon to a, single.

- main track, because it operates automatically
from the train, and as the train enters each sep-
arate section "of the railroad it can operate

- simultaneously four semaphores or.other sig-

45 nals, two on the right-hand side and two on

the left hand side of the track,as will be here

mafter more fully explained.

The ijeratmn of our 111’11)1:'0?911161:113 13 based twe current pas:faed throuﬂ*h the cml a? con-* :

',1zed stationary relay

Fig. 5 is a plan view of a differentially--
- 25 wound pohrlzed relay with the local battery_ |
I and circuit and the opemtlve parts of the sig- .

| core of the electro-magnet has two separate

‘the two wires.

| chiefly on the employmenb ab each block or .

signal station of a dlfterentlally -wound polar- 5c5
in connection with a

battery or source of. electrical energy, either |

moving or stationary, placed either on the R
train or at the block-stations, so that by put- - -
| ting the positive pole of the battfl y OT dynamo 5 5
1in electrical connection with any electro-mag- SR
netically - operated signal the action of the .I '
signal will be preclsely the reverse of what it
‘I'is when such connection is with the negatwe
pole of the battery or dynamo.
is obvious not only thatany such signal can be
operated 1n either direction (to mdlcate either

‘‘gafety’’ or ‘“danger’’) from the passing train

by merely bringing one or other pole of the
‘battery or dynamo in electrical connectlon 65
with the signal, but that also in case of trains = |~

~ way, the signals being omitted. - Fig. 4 rep- | moving on the same track in opposite direc-

20 resents the arrangement of line-wires, differ-
entially-wound polarized relays, local circuits,

tions and both having the positive pole of the
battery or dynamo on the left-hand side of the

train (for example) or on opposite sides of the 70'--_-.;
| track the signals will be- operated in reverse =
directions by the two trains.
also follows that the amount of connecting- =~

wire used is greatly reduced and the. entire
apparatus i very much simplified. As we 75
purpose to secure a separate patent for the .~ . -
‘modified construction and arrangement in. .
volved in the use of stationary batteriesor dy-
namos, we shall in this SpECIhCatIOD conﬁne_;';}**_-_,._:. e
8o

our desc sription to the use of a battery or other
source of electrical energy located on some .
part of the train and moving therewith. =~ -

By the term ‘‘differentially wound’” as ap--
plied to a relay we mean that each leg of the

wires wound in OppOSILe directions, as illus-

trated in Flgs 1 and 5 of the drawings, in-..- RS

which x and 2’ are the two 1egs of the relay, ~
(shown in cross-section in Fig.1,)and e and b

One, qa, starting at the bind-
ing-post A, 18 wound amund x and z' in one
a,nd the same direction, while the wire b, start-
ing at binding-post B, is wound amund both
legs in the oppomte “direction. ' The well- -
known effect of this arrangement is that a Posi-

From this it 60 ':_- _?

FIOIII thls 1t‘-’- e
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nected with the battery at A, will have an op- | In Fi
_pomte magnetizing effect on the polarized cores

% X from 2, poelbwe current passed through
the coil b, connected with the battery at ]3
and also th‘lt a current passed from A over

the colla will have thesame magnetizing effect

as an 0ppos,1te current pessed from B over the
coil b.

in our system the rallway is divided into
any number of sections, not by any actual di-
vision or separation of the roadway or track,
but by the location at different points a,lenﬂ

-~ the road of electrically-operated signals, the
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distance between them being a matter of con-
venlence. In a single- traek road, which we
shall first deseribe, one such swuel is placed

on each side of Lhe track T, the two signals

being substantially 0p13051te to each other.
For convenience we designate one side T, the
cast side, and the other side T, the west side
of the track. The signal- etatiene are nuam-

bered 1 2 3, &c., the even-numbered stations

being on the edst side and the odd number ed
St‘ltIODS on the west side of the track.
The signal used may be of any description

operated by electro-magnetism. That which

we have shown in Ifig. 2 is one in whieh a
semaphore-arm, C, is pivoted at ¢ and has a
counterbalaneing-weight, d, which tends to
raise the arm to aheuzontal pOSltIOl] asshown

in IMig. 2. A lever, e, which is also the arna-
ture of an electro- mao*net f, 1s pivoted at g to
the frame or case of the swna] and 1ts free end

1s connected at s to theu nder side of the sem-

aphore-arm, so that when the core of the elec-
tro- maﬂ'netj‘" is magnetized it draws down its
armature e, causing the semaphore-arm C to
be deplessed as Shown in dotted lines in Fig.

2,which indicates ‘ ‘safety,’’ while the elevated

position which the semaphore arm assumes

by gravity when the electro-magnet ceases to

act indicates ‘‘danger.’’

As stated, the track of {he railw .21,3 m‘ly be
contmuous, or as much so as is usual. On
each side of the track, and preferably outside
of the rails, are short bars or rails R R’, which
are meulated In any convenicnb manner from
ground-connection.

On the track between the rails T T/ in K I‘Jg
3 is represented by the usual sign a battery,
MDB, which is supposed to be loceted on a lo-

| eomotwe or on the tender or any of the cars

S8
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of a train, the arrow adjacent to MB indicat-
ing the direction in which the train carrying
the battery MB is moving. In Fig. 4 two
such batteries are shown, with arrows point-
ing toward each other, ]IJ(]ICELtlDD two simi-
larly-equipped trains trfu eling toward each
other on the same track. The ¢ electric gener-
ator used may be a battery or dynamo, as may
be preferred; but by the term “battely” as
used in this epemﬁcatwn we mean either,

Our system is composed of a number of see-

tlonal line-circuits, there being one complete

line-circuit for two half- sections which are on
oppositesides of the road, and one half-section
being immediately in edvmee of the other.

bars R R.

place in the cuarrent.
lay S at each station, which is differentially
. 'wound, which 1s an 1mporta,nt factor in the op-

and the other f,asthe “lower’f coil.

384,810

g. 3 two complete sectional line-cireunits
(without the signals) are shown, the line-wire
of one being shown in unbroken and the other
1n broken lmes Each of these sectional line-

circuits is divided into two normally-discon-
nected halves, one half being on one side of
the railroad-tr aek and the other orcorr espond-

ing half-seetion on the other side, as shown in
I‘]gs 3 and 4, and each half termmatuw at the
short rails or insulated bars R R'. These two
half-sections are electrically connected and the
electrie circuit established in each sectional

line-circuit whenever a locomotive orcar prop-
erly equipped with a battery reaches the point

of the track situate between the two insulated

two metallic brushes, I' I, or equivalent de-
vice,(see fig. 6,) connected one with each pole
of the locomotive-battery and forming contact
with the insulated bars R R/, respectwe]y, as
they pass over them. This condltmn of things
is shown in Fig. 3, in which the loeometwe
battery MB, travelmw in the direction indi-
cated by the arrow, forms contact ab 1ts posi-
tive pole with the bar R’ on the west side of

the track and at its negative pole with the bar
R on the eastside of the track.

Thissectional
circuib 18 now complete, beginning at ground
G? (station 2) and following the wire w to sta-
tion 4, thence by wire %’ to insulated bar R

and to negative pole of battery, thence to posi-

tive pole of battery, thence to insulated bar
R’ on west side of track, thence by wire «® to
station 3, thence by wire w’ to station 5, and
toground at G°. Thisarrangement is repeated
on every section on both sides of the track, as
shown in Iig. 3. =

Oonneeted W1th each signal C ab every sta-

tion is a local battery, LB and circait ¢ 7,
(see Tig. 4,) with a local electro- -magnet, f,.

(Shown in Ifig. 2,) by which, when the maﬂ*neb
1S energized by closing the local cireunit, bhe
semaphore arm Cis drawn_ down, as before de-
seribed, to indicate ‘‘safety.”’ When on the

other hand the loeal cireuit is opened by the

circuit- breekel, the local electro magnet re-
leases 1ts armature, and the semaphore-arm C
is set by gravity to ‘‘danger.’’

Each local circuit 1S cl..,.sed and opened ab

the contact-points p p’, the armature of the re-

lay S of the sectional line-circuit operating to

open and close the local circuit by the attrac-
tion of the armature E of the relay in one di-

rection or the other, which brings it in contact

~with one or other of the two contact-pomtspp

7O
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This is accomplished by means of
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and the armature bemcr retained in that posi- a

tion by the polarized cores until a change takes
There 18 a polarized re-

eratmn of our improved circuit.

Around the legs of the core of the relay- man
nef are wound two coils, s £, one of Wthh 8, for
convenience,we shqlldeew‘nate as the “uppel”
These coils

are insulated from each other and woundinany
convenlent relative position, one coil -being

123
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- wound in onednectlon and theothercmlmthe ! delstood by 1eference to Flg 3 rmél tl&ClI]'T:: : R
 opposite direction around the legs of the mag-

nef, as shown in F]g 5, this arrangement of
coﬂs being thesame in each relay. Ineach sec-

tional line-circuit there are four such differen-
tially-wound polarized relays, (which, for con-
venience,weshall hereinafter describeas dlffer—

ential 1elays,) cach of which is also electric-
ally connected with another sectional line-cir-

cuit. This will be best understood by reference

to Fig. 3, in which the ground-wire of the cir-
cuit,com menemcr at G?, (station 2,) is connected
with {he lower mndlng,t of the relay S°. The

wire w connects the said lower winding,t, with
the upper winding, s, of the relay 8, and wire
w' eonnects the upper wmdmg, S, mth the in- |

su]ated bar R.
The wire w° (on the opposite side Of the rful
road- track) connects the insulated bar R" with

the upper winding, s, of relay 8% and the wire

~* connects the upper winding of relay S* with

3 o T
£ J1

~ing, t, of relay S°.

the low er winding

the upper or lower coils of the differential re-

Jay determines the setting of the swnal to

 “gafety’’ or ‘“danger,’’ and that on one side
 of the track, if the comlectlon with the npper

20

coil of the differential relay sets the signals to
‘gafety,’”’ the connection with the upper coil

~ on the oppomte side of the track sets the sig-

- 'nal to ‘*danger’’ when operated by a tmm:

- moving in the same direction, while in a tram'; ..
moving in the opposwe dlrectlon the operation
'oftheswmlms reversed, and, also, that all the

signals connected with the lower winding of

- the coils are opemted under otherwise simi-

__ o

~ lar cireumstances, in the Opposwe direction to |

those connected with the upper winding when

- the current is of the same sign, it being under-
| stood, also, that all the upper coilsare wound

" in one dlreetlon and the lower coils in the op-

45

..'60

posite direction, as it is the direction of the
winding and mt the relative position of the
coils (as upper or lower) that determines the
action of the current on the circuit-closers of |

the local cireunit, and thereby on the signals,

‘the terms ¢ upper” and ‘“‘lower’’ w Il]dll‘lﬂ‘ be

ing used merely for convenience.
n describing the connection of the sectlonal
cireaits with the relays, as shownin Fig. 3,we

~ havefollowed ouly the eireuit indicated by un-
‘brokeii lings, Whl(,h it will be noticed, cmmects
> only with once Wllldl[]ﬂ‘ of each rehy
‘other winding in such ca,se is, however, con-

nected with the line-wire of an adjommg sec-

‘tional circuit, as indicated by dotted lines.

For example, in one sectional eircuit the line-

wires (marked w w’, &ec.) conneet at station 4

with the upper mndmg, s, of the relay S

while the lower mudmg,t of that relay is
connected with the wire w of an adjoining cir-

cuit, and so in each of the relays one winding
or cml is connected with oneasectloml cireuit

“and the other winding or coil with a separate
~ and adjoining cu_cul_t__

Tl]]S wﬂl 11e better un-

t, of rela,y S° and the
n*rmmd wire is con nected with the lower wind-
It will be noticed that at

- each St‘ltlﬂﬂ the connectlon of the line-wire to

The

the connections formed by the unbrokeu andj,_j,?' Lo
| g mO
~ The operation of our system isshown 1 in Flg 7 I
4, which illustrates the action of the &guals as
‘effected by two trains running in oppositedi- =~ -
rections toward each other on the sametrack. '
In this figure the signals are so disposed that .
those on the right-hand side of each train are |
‘those by whlch cach train is to be regulated. = = =
In this figure the train indicated by MB trav- e
eling in the direction of the arrow, arrives at
:statlom 3 and 4 between the insulated bars R

b? the dotted lines, lespectwe]v |

Rf

the semaphore-arm C* is drawn down to 1nd1

signal No. 2 covers 1S then clefw

8-
The brushes on the locomotive (or bat-
| tery -car) complete the ecir cuit, and the effectis
s follows: The negative cmrent from G* at
,statlon 2 passes over the lower coil of relay S?,
closes the contact p’ of the local circuit, aud

cate ““safety,’”’” because the section which the_]'* S_ff L
“The current .

then passes to the upper coil of the relay St .

-.when the armature of this relay opens thecon- go
tact p” and breaks the loecal circuit at station- .
4, which permits the Selnftph()le armCtatthis
gravity to indicate - - .

station to be raised by g

““‘danger,’’ t,husea,ntlonmn'tmmsfollowmg MB
not to eutol apon that section. :
then crosses the railroad-track by the b'tttaly
“and the positive cur rent passes by wirew’ to .
the relay &°, the upper coil of which it trav-- . .
erses, causing the contacts p’ of the local civ-~ =
cuit at that point to close, se'ting the signal roc
The?—,z“-! e
current then passes along wire w' to thelowex SRR
winding of the relay S, causing the contactp’ . = |
“of the local circuit at thab poi 0t to openand
| causing the semaphore signal C*on the left-.

(’ at station 3soas to mdlcate ”sntety .

hand Slde ab stauon B to be seb to

The carrent «

‘danger,”
By this means whenever atrainison any see- -
‘tion of the road between two block signals the__ T i
signal to its right at its rear is set to “dan-- 0
ger’? and the signal to its left 111 front of it is 1
Set to ““danger,’”’ so as. to serve.as a warning
‘to any trains coming to meet it, and, beSIdsz[ e
‘this, as soon as a. tram has passed a statmn at .
‘which a danger- Slglhﬂ has been set on its left-
hand side tlmb signal is 1111med1ate]y rey e[sed_‘“
and set to 111dlcate ““safety;”’ but suppose
;that another train (marked in I‘Jg 4 by MB") -
is traveling, as indicated by the arrow, to
meet the first train, M B. |
tion of the poles of the b'lttelyM B’in relation I
to the circuits is the reverse of that before--:;"..__,
described in relation to M B, and the train MB’ -~ -

Then the connec- = .

having reaohed the signal-station 7, next but = -~

one to that on thh the train MB had en-- .

125 0
| rent, stfu:tmcr at G°, (station 9,) tmverses the
'lower mndmﬂ of the relay S closmn‘ the con-
| tact of that lacal circuit and setting clle signal
at station 9 to “safety.”” Thecurrent then trav- |
erses the upper coil of relay S7 at station 7,
‘opening the contacts of that local cirenit and_j” e
the semaphore-arm at station 7 (tothe

tered, the effect isasfollows: Theuemtwecm

setting

right of train MB") to ‘‘danger.”” The current .
_ then cmsses the track by the bﬂttery, aud the;;-:_ PR,

I30 .
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positive current traverses the upper windingof | the insulated rail which forms a part of the

the relay &° at station 8, closes the local circuit
at the point, setting thesignal to ‘“safety,’” and
thence to the lower winding of the relay 8¢ at
station G, opening the contact of the local eir-
cuit and setting the signal C* to ‘“danger.”’
Thissignalat station No. 6, being located to the

right of the first train, MB, serves as a warn-

ing to 1t of an approaching train on the sec-
tion immediately ahead of it.

- 1t is sometimes necessary or convenient to-
run a train backward, and when this is the

case the right-hand side of the locomotive, on
which we have supposed the negative pole of
the battery to be placed, becomes for the time
the left-hand side, and in order to accomrmo-
date the apparatus to this change it is only
necessary to place a switech or other pole-

changing arrangement in connection with the |

battery, by which the connections of the posi-
tive and negative poles of the battery will be
reversed by merely moving aswiteh orkey, and
when this is done the operation of the appa-
ratus when the train is running backward will
be the same as before deseribed.

In Kig. 6 anarrangement is shown by which,
when the battery is placed on the locomotive
or adjacent tender or car, the change of ter-
minals may be effected by the reversing-lever

of the engine. This figure represents one rail,

R, of a track and "a locomotive and tender.

The battery is supposed to be located on the
tender, aithough it may be placed on the ioco-
motive or on any car in the train. On each
side of the tender (or car carrying the battery)

18 a lever, I, pivoted at its center to a shaft or

40
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stationary bearing. At each extremity of each
leverisa metallic brush, Fand F’, which, when
the lever is in a horizontal position, are both
raised clear of the track or rail R; but when-
ever the horizontal arm of the lever is de-
pressed in either direction one of the brushes,
I or I, is moved into contact with the rail R,
as shown in dotted lines in Fig. 6. Onebrush,
F, of each pair is- electrically connected with
the positive and the other, I, with the nega-
tive pole of the battery. The two levers, one
on each side of the tender, are connected to-
cether by being attached toa common shaft or
otherwise, so that they are moved simultane-
ously by the operation of the reversing-arm Z
of the locomotive through the medium of in-
terposed levers K K, &e., so that whenever
the engine of the locomotive is reversed to
change the direction of running of the train
the polarity of the terminals of the battery is
changed.

- The brushes I' IV on both sides of the track
are so connected with the polesof the battery
that when the positive brush on oneside is in
contact with one rail the negative brush on
the other side is brought into contact with the
other rail, and so that when the brushes are
reversed on one side and in relation to one
track they are also reversed on the other side
and in relation to the other track. By the

i

384 810

railroad - track or the insulated rail-seetion

placed alongside of the track, as before de-
scribed. The effect of this arrangement is
such that when thelocomotive is running for-
ward the connection of the terminals of the
battery with the rails is the reverse of that
which exists when the locomotive is run back-
ward, and that this change of terminals is ef-
fected at the same time and by the same lever
as that which effectsthe reversal of the engine.
Instead of connecting this pole-changing ap-
paratus with the reversing-arm of the locomo-

tive, the arm Z may be a separate lever, ex-

tending to or into any carriage of the train.

80

Such arrangement may be readily modified to

suit the requirements of the particular block-
signal system to which it is applied.
We will now proceed toexplain the arrange-

ment of our system when applied toa railroad

having more than one track and on which
trains run only in one direction. On such a
track the only function required of the block-
signal system is that as-a train passes any
block-station the signal at that station shall
be setto ‘“danger,”” and the signalimmediately
1n the rear, which before had beensetto ‘“dan-
ger,”” should now be set to “safety.”” The
arrangement of the circuits and signals for
this purpose is shown in Fig. 7, in which the
same letters are used as in the figure repre-
senting the system applied to a single track.
The arrangement of the cireuits in the figure
wiil be readily understood from that whieh has

{ gone before. 5" and S"aredifferentially-wound

polarized relays, each of which is placed at
the end of one section and at the beginning of
another. Thus theline-wire of section 10 con-
nects at 1tsjforward end with one coil, (say the
upper winding) of therelay S', while the rear
end of the line-wire in section 11 conneets
with the lower winding of the same relay, S",
and at its forward end connects with the up-

Q0

N

100

105
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per winding of relay S", and the line-wire of

section 12 connects with the lower winding of
relay S". Connected with the relay at each

‘station is a local battery, LB, and cireuit ¢ 4,

&e., the contact-points of which are opened
and closed by the armature E of the relay, as
before described. Thesemaphore-signal may
also be constructed and operated as before
mentioned in reference to the single-track
system. The shortinsulated bar R needs only
to be placed on one side of the track when the
track 1s used only for trains running in one
direction.

The battery or dynamo placed on the loco- .

motive or some part of the train is represented
in Fig. 7 by the usual symbol for a battery
and marked MB. The negative pole of the
battery 1s brought in contact with the insu-
lated bar R, and the positive pole is connected
with the axle or some other point of the loco-
motive or car and through the rails of the
track to the ground.

This being the arrangement and construc-

term “‘rall’’ inthis connection we meaneither | tion, the operation is as follows: On the loco-

[L§
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‘motive- -battery refwhmg, f01 emmple statlon

- 11, as shown in Fig. 7, the negative current

LW 4 O

1o

follows the wire w and connects with the up-
per coil, s, of the polarized relay S", which at-

tracts 1ts armature to the right, opens the con-

tacts p p/, and, breaking the local cireuit, de-
magnetlzes the semaphore - magnet, and re-

leasing its armature, allows the signal O to

rise by gravity to a position indicating ¢ dan-
ger,’”’ thus protecting the rear of the section
12,1in which the train has just entered, and at
the same time the current from the negatwe

pole of the battery, following the line-wire w’,

. connects with the lower Wmdlug of the polar-

15
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ized relay S", and passes thence to ground at
The passage of the current through the
lower coils attracts the relay armature te the
left, closes the contacts p p’ of the local eir-

: cmt at station 10, and draws down the arma-

20

ture of the semephme magnet, setting the sig-
nal C” for ‘‘safety.” In the double track sys-
tem, as well as in the single-track system be-

| fore described, the relays, being polarized, re-

25

tain the &rmatule in the position to which it
is drawn by the passage of the main-line cur-
rent over the upper or lower coil of the re-

- lay, as the case may be, until the attraction

30
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is changed by the re rersal of the character of

attr aetwn of the current, as before described.

In place of using msu]ated rails R R/, as
shown in Figs. 3 and 4, it may be p1eferred
to insulate a short p01t10n of the track in a

‘manner well known and heretofore practiced,

the insulated portion of the track being ehert

enough to be contained within the space be-

tween the forward and rear tr ucks of a car.
In this case, instead of a brush, a small wheel,
m, in cirenit with a battery, (See Fig. 8,) may

.be located rmdway between the trucks and low

enough to come in contact with the insulated
rail, the operation being otherwise pre(:lsely_

the same as before described in connection

with the insulated bars placed parallel to and
either inside or outside of the railroad-track.
In our improved apparatus, where a battery

1s used, a dynamo or other source of electric

energy may be substituted thereforasanequiv-

alent, and we desire to cover such substitution

'_'50

in the claims, Other substitutions of equiva-
lents may be made. For exam ple,smtab]e links

- or levers may be Substltuterl for gearmg, and
- vice versa.
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Having thus deseubed our 1mp1ovemeut

‘what we ¢laim as our invention, and desire to

secure by Letters Patent, is—
1. Ina block-signal sy stem for railways, the

| _cembmatlon with asource of electrical ener oy,

of two or more differentially-wound polarized
relays, each connected with the line-wires of

‘o two adjoining circuits or sections and each

arranged in connection with a local battery
and circuit to open and close the same for the

purpose of Operatmg an electric signal at each
end of such circuit or section in the same or

‘opposite directions,according to the windings
Oor coils with whleh such hne -wires are con-

rected, substantially as deseribed.

2 The combmatmn 111 a bloek elgnal sys
tem for railways, of a battery of line-wires
and four or more differentially- wound relays -
placed on opposite sides of a railway-track,
each such relay being connected with and op-
erating an eleetrleally operated signal,. smd

ground at one sta.tlon through the lower coil

of the first such relay, thence to the next sta-

tion and through the upper coil of the seeond

70

‘relays and wires being arranged to run from )

such relay, and thence to an insulated portion ;}__ ; '

of the railroad-track and on the opposite side

of said track from an insulated portion thereof Sc__'_:';_

‘to a third differentially-wound polarized relay St :

at the station opposite to that last named and -

| through the upper coil thereof, and thence to -

a fourth such relay at the next station and

| through the lower coil thereof to ground, the
circuit between the two sides of the track,

which is normally broken, being made or cem'-'___-'f._' __ _
train at the point

pleted by the arrival of a
between the second and thlrd stqtmns eub
stantially as described.

|||||

3. The arrangement ef b0 or more line-cir-

cmts consisting of line-wires and differ entlally S -

wound polarized relays connected together in

series by connecting one coil of each such po-

larized relay at each station with the line-wire g 5 |

of one circuit and the other coil of the same .
relay.with the line-wire of the next adjoining e
circuit, eubstenblelly as and fer the pm poses_ B

.- deecmbed _ __
4. In a block- elgnal system f01 raﬂways, t,he'f, -
combination, with a source of electrical en-
ergy, of insulated rails forming part of or =
placed near to the railroad- tmek four differ- =~
entially -wound, polarized 1e1'1ys, two at ad-
joining stations on one side of the track and o
‘two af adjoining stations at the other side, -
connected together, exceptmg between the

rails of the track, by a line wire or wires con- =~

nected with one or other of the coils of such_
relays, according to the relative direction in

I10

which the signal at each station is to be oper-

ated, a local battery and ecircuit at each sta-.

tion, the eircuit of which is made or broken =~ .

tially as descmbed

5. The ecombination, w1th the lme mres ef_"' -
| the circuits of a ra,ﬂrmd block-signal system,
and with a battery or batteries, of differen- 1
tially-wound polarized relays arranged in con- =
nection with the electrically-operated block- =~
signals and the local battery and circuit

by the armature of the polarlzed relay, and a,n____ .
electrically-operated signal at each station,the -
same being arranged and 0pe1 ated Subsban- )

115

thereof, substantially as deseribed, and so. that

each ewnal may be autematlcally 0pe1ated In

125

different directions, according as the line-wire -
is connected with one or 0the1 of the eoﬂe‘-_' IERRE
of the relay and according to the name of the
current (whether positive or negative) that is

passed over the elrcult substantlally as. de
seribed.

I3°

6. Theeombmatwnefadlfferentlally woundl"fll._
polarized relay having an armabture pivoted
at one end and extendmn‘ between the peles_,j-g. R
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of the relay,and having the other end located | =
between contact-points to make and break the
local battery-circuit, a local eleetro-magnet, .
and block:signal operated mediately or imme-
diately by the armature thereof, substantmlly |
as-and for the purposes: descubed o
-+ 4. The eombination, with a. battery loc*xted :
~_.on the locomotive, tender or -other car of a
-+ train, of two pairsfof meta:llie;brfushes or con-
~1g tacts mechanically connected with such ear,so -
-as:to be movable to and from contact with the
.. rails of the track, one brush of each pair be-
- 1ng eleetrically connected with: the positive
“and the other with the negative pole of the
ibattery.}and furnished with intermediate gear- -

~ing for bringing one Lrush of each pair, hav-

.. posite rails of the railroad-track ,respectively, |
. and for reversing them at pleasure by moving { -
‘Wltnesses
“THOMAS W. ]AKEWELL

... 20

- ::g;ing opposite signs, into contact with the. op-

the lever in one direction or the other, and-

- thus changing the direction of the electric cur-

rent, substantial) y as described.

~on the locomotive,

384,810
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8. The combination, with a battery located
tender, or ear, of metallie . ..+
-brushes or contacts connected, respectively,
+ with ‘the positive and neg a,tlve poles of the
battery, the lever for reversmﬂ* the engine of 1
1 the locomotive,and levers mtelposed between
‘and connected with said brushes and revers- -~
1 ing-lever and capable of operating the brushes. Shs
to bring alternately the positive and negative = .. .
pole brushes in contact with: the rails of the -
track, substantially as desecribed, so that the 0,
engineer,when reversing hisengine, shallalso. .- -1
‘reverse the direction of the electric current to
operate the electric block- swna,ls m the man-
‘ner hereinbefore set forth. : R R
o In tEStlmUHV whereof we have heieuntg sei} i
| :om hands thIS 1st day of February, A. D. ]888
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