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UNITED STATES

PAaTENT OFFICE,

THOMAS D. WILLIAMS, OF ALLEGHENY CITY, AND JOHN 8. LUCOCK, OF
BELLEVUE, ASSIGNORS OF THREE-FIFTHS TO JAMES W. CLARK, GEORGE
M. EITEMILLER, AND GEORGE MORRIS, ALL OF ALLEGHENY COUNTY,

PENNSYLVANIA.

AUTOMATIC ELECTRIC BLOCK-SIGNAL SYSTEM.

SPECIFICATION forming part of Letters Patent No. 384,810, dated June 19, 1888,
Application filed Febroary 9, 1888. Serial No. 263,530, (No medel.)

To all whom 6 may conceri:

Beit known that we, THOMAS D. WILLIAMS,
of Allegheny City, and JouN 8. LUCOCK, of
Bellevue borough, in the county of Allegheny

5 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, reference being

1o had to the accompanying drawings, forming
part of this specification, in which—

Figure lis asketch illustrating the arrange-
ment of the coils of a differentially-wound po-

larized relay. Fig. 2 represents the operative |

5 parts of the signal.” Fig. 3 represents the ar-
rangement of the sectional line-cireuits and
differentially-wound polarized relays in rela-
tion to each other and to a single-track rail-
way, the signals being omitted. - Fig. 4 rep-
resents the arrangement of line-wires, differ-
entially-wound polarized relays, loeal cireuits,
and signals composing our block-signal sys-
tem of a continued series of sectional line-eir-
cuits. Fig. 5 is a plan view of a differentially--
wound polarized relay with the local batiery
and circuit and the operative parts of the sig-
nal. Fig. 6 shows an arrangement for chang-
ing the connections of the terminals of the bat-
tery by means of the reversing-lever of the
locomotive.  Fig. 7 illustrates the application
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 of a moving battery and theline-
cireuit wires, ‘

Likesymbols of reference indicate like parts
in each. '

Our improvement is applicable to railways
having one or more main tracks, bub is
specially useful in‘its application to a single
main track, because it operatesautomatically
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 hére-
inafter more fully explained.
The operation of our improvement is based
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chiefly on the employment at each block or
signal station of a differentially-wound polar-
ized stationary relay in connection with a
battery or souree of .electrical energy, either
moving or stationary, placed: either on the
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train or at the block-stations, so that by put-
ting the positive pole of the battery or dynamo

55
in electrical connection with any electro-mag-
netically - operated signal the action of the

‘signal will be precisely the reverse of what it

is when such connection iz with the negative
pole of the battery or dynamo. From this it 6o
is obvious not only thatany such signal can be
operated in either direction (to indicate either
‘‘gafety ”” or ‘‘danger’’) from the passing train

by merely bringing one or other pole of the -
battery or dynamo in electrical connection 65
with the signal, but that also in case of trains
moving on the same track in opposite direc-
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
track the signals will be operated in reverse
directions by the two trains,” From this it
also follows that the amount of connecting-
wire used is greatly reduced and the entire
apparatus i very much simplified. As we
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 specification confine
our description 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
core of the electro-magnet has two separate 85
wires wound in opposite directions, as illus- "+ =
trated in Figs. 1 and 5-of the drawings, in-.:
which 2 and 2’ ave the two legs of the relay,
(shown in cross-section in Fig.1,) and ¢ and »
the two wires. One, ¢, starting ab the bind-
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ing-post A, is wound around # and 2" in one
and the same direction, while the wire b, start-
ing at binding-post B, is wound around both
legs in the opposite direction. ' The well-
known effect of this arrangementis that a posi-
tive current passed through the coil a, con-
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nected with the battery at A, will have an op-
posite magnetizing effect on the polarized cores
x & from a positive current passed through
the coil b, connected with the battery at B,
and also that a current passed from A over

the coila will have thesame magnetizing effeet -

as an opposite current passed from B over the
coil b.

In our system the railway 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 along

- the road of electrically-operated signals, the
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distance between them being a matter of con-
venience. In a single-track road, which we
shall first describe, one such 'signal is placed
on each side of the track T, the two signals
being substantially opposite 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-stations are num-
bered 1 2 3, &c., the even-numbered stations
being on the east side and the odd numbered
stations 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 Fig. 2 is one in which a
semaphore-arm, C, is pivoted at ¢ and has a
counterbalaneing-weight, d, which tends to
raise the arm to a horizontal position, asshown
in Fig. 2. A lever, ¢, which is also the arma-
ture of an electro-magunet, f, is pivoted at g to
the frame or case of the signal, and its free end
is connected at 7 to the under side of the sem-
aphore-arm, so that when the core of the elee-
tro-magnet f is magnetized it draws down its
armature e, causing the semaphore-arm C to
be depressed, 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 the railway may be
continuous, 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 insulated in any convenient manner from

any ground-connection.
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On the track between the rails T T’ in Fig.
3 is represented by the usual sign a battery,
MB, which is supposed to be located on a lo-
comotive or on the tender or any of the cars
of a train, the arrow adjacent to MB indicat-
ing the direction in which the train carrying
the battery MB is moving. In Tig. 4 two
such batteries are shown, with arrows point-
ing toward each other, indicating two simi-
larly-equipped trains traveling 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 ¢“battery’’ as
used in this specification we mean either.

Our system is composed of a number of sec-
tional line-circuits, there being one complete
line-circuit for two half-sections which are on
oppositesides of the road, and one half-gection
being immediately in advance of the other.

bars R R.

‘place in the carrent,
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In Fig. 3 two complete sectional line-cireuits
(without the signals) are shown, the line-wire
of one being shown in unbroken and the other
in broken lines. Each of thesesectional line-
circuits is divided into two normally-discon-
nected halves, one half being on one side of
the railroad-track and the otherorcorrespond-
ing half-section on the other side, as shown in
Figs. 3 and 4, and each half terminating at the
short rails or insulated bars R R". These two
half-sections are electrieally connected and the
electric 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
This is accomplished by means of
two metallic brushes, F' 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/, respectively, as
they pass over them. This condition of things
is shown in Fig. 8, in which the locomotive-
battery MB, traveling in the direction indi-
cated by the arrow, forms contact at its 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 east side of the track. Thissectional
circuit is now complete, beginning at ground
G? (station 2) and following the wire w to sta-
tion 4, thence by wire w’ 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 w® to
station 3, thence by wire «* to station 5, and
toground at G°. Thisarrangement is repeated
on every section on both sides of the track, as
shown in Fig. 3. -

Connected with each signal C at every sta-
tion is a local battery, LB, and circuit 7 <,
(see Fig. 4,) with a local electro-magnet, f,
(shown in Tig. 2,) by which, when the magnet
is energized by closing the local circuit, the
semaphore-arm Cis drawn.down, as before de-
seribed, to indicate ‘‘safety.”” 'When, on the
other band, the local cireuit is opened by the
circuit-breaker, the local electro magnet re-
leases its armature, and the semaphore-arm C
is set by gravity to ‘‘danger.”’

Each local cireunit is closed and opened at
the contact-points p p’, the armature of the re-
lay S of the sectional line-cireuit operating to
open and close the local eireuit by the attrac-
tion of the armature B of the relay in one di-
rection or the other, which brings it in contact
with one or other of the two contact-points pp’,
and the armature being retained in that posi-
tion by the polarized cores until a change takes
There is a polarized re-
lay 8 at each station, which is differentially
wound, which is an important factor in the op-
eration of our improved circuit. ,

Around the legs of the core of the relay-mag-
neb are wound two coils, s ¢, one of which, s, for
convenience,weshall designate as the ““‘upper”’

and the other,f,as the “lower’’ coil. These coils

are insulated from each other and woundinany

convenient relative position, one coil -being
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wound in one direction and the other coil in the
opposite direction around the legs of the mag-

net, as shown in Fig. 5, this arrangement of
coils beingthesamein each relay. Ineach sec-
tional line-circuit there are four such differen-
tially-wound polarized relays, (which, for con-
venience,weshall hereinafter describe as differ-
ential lelays,) each of which is also eleetrie-

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 ¢ir-
cuit, eommenemw at G*, (station 2,) is connected
w1th the Jower wmdmg,t of the 1elay 3%  The
wire w connects the said lower winding,?, with
the upper winding
w’ connects the uppel winding, s, vnth the in-

sulated bar R.

The wire «* (on the oppositeside of the rail-
road-track) connects the insulated bar R’ with
the upper winding, s, of relay S and the wire
w* connects the upper winding of relay 8° with
the lower winding, ¢, of relay S°, and the
ground-wire is con nected with the lower wind-
ing, t, of relay % Tt will be noticed that at

. each st"mon the connection of the line- wire to

the upper or lower coils of the differential re-

lay determines the setfing of the signal to
‘safety”’ or ‘‘danger,”’ and that on one side
of the track, if the connection with the npper
coil of the differential relay sets the signals to
“gafety,” the connection with the upper coil
on the opposite side of the track sets the sig-
nal to ‘*danger’’ when operated by a train
moving in the same direction, while in a train
moving inthe opposite direction the operation
of the signals is reversed, and, also, that all the
signals ‘connected with the fower winding of
the coils are opemted under otherwise simi-

lar circumstances, in the opposite direction to
those connected with the upper winding when
the current is of the same sign, it being under-
stood, also, that all the npper coils are wound
in one direction and the lower coils in the op-

posite direction, as it is the direction of the
winding and not the relative position of the
coils (ds upper or lower) that determines the
action of the current on the cireuit-closers of
the local circuit, and thereby on the signals,
the terms ‘‘upper’”’ and ‘‘lower’’ winding be-
ing used merely for convenience.

In describing the connection of the sectional
circuits with the relays, as shown in Fig. 3, we
havefollowed ouly the eircuit indicated by un-
brokeii lincs, which,it will be noticed, connects

; only with one winding of ecach relay. The

other winding in such ca$e is, however, con-
nected with the line-wire of an adjommg sec-
tional circuit, as indicated by dotted lines.
Tor example, in one sectional eircuit the line-
wires (marked w w', &c.) conneet at station 4
with the upper winding, s, of the relay S

while the Jower winding, ¢, of that relay is
connected with the wiré w of an adjoining cir-
cuit, and so in each of the relays one winding
or 0011 is connected with one,sectional cirenit
and the other winding or coil with a separate
and adjoining cirenit.

This will be better un-

, s, of the relay 8% and wire’

not to enter upon that section.

derstood by reference to Fig. 3 and tracing

the connections formed by the unbroken and’

by the dotted lines, respectively.

The operation of our system isshown i in Fig.
4, which illustrates the action of the signalsas
effected by two trains running in opposite di-
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 each train is to be regulated.
In this figure the train indicated by MB trav-
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eling in the direction of the arrow, arrives at

stablom 3 and 4 Lbetween the insulated bars R
R’. The brushes on the locomotive (or bat-

‘tery-car) complete the circuit, and the effect is

8¢

as follows: The. negative cmrent from G* at .

_station 2 passes over the lower coil of relay 8%

closes the contact p’ of the local circuit, and
the semaphore-arm C* is. drawan down to indi-
cate ““safety,’”’ because the section which the
signal No. 2 covers is then clear..  The current
then passes to the upper coil of the relay S,
when the armature of this relay opens the con-
tact p’ and breaks the local -circuit at station
4, which permits the semaphore-arm C*at this
St'ltlon to be raised by gravity to indicate
“danger,”’ thus cautiouinotlmusfollowmg MB
The current
then crosses the railroad-track by the battery,
and the positive current passes by wire w7 to

the relay &', the upper coil of which it trav-:
erses, causing the contacts p’ of the local cir-

cuit at that point to. close, se'ting the signal
C* at station 850 as to indicate *‘safety.” The

current then passes alqng wire w* to thelower:
-winding of the relay ¥°, causing the contactp’

of the focal cireuit ab thab po.nb to open and
causing the semaphore-signal C* on the left-
hand s1de at station 5 to be seb to ‘*danger, ”
By this means whenever a train is on any sec-
tion of the road between two block-signals the
signal to its right at its-rear. is set to ‘“dan-
oer” and the signal to its left in front of it is
set to ‘‘danger;”’ so as to serve.as a warning
to any trains coming to meet it, and, besides
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this, as soon as a tram has passed a statlon at -

"which a danger- Slglhﬂ has been seb-on its.left-

hand side tlmt signal is immediately reversed
and set to indicate “safety;”’ but suppose
that another train (marked in Fig. 4 by MB’)

is traveling, as indicated by the arrow, to:

meet the first train, MB.- Then the. connec-
tion of the poles of the battery M B’in relation
to the circuits is the reverse of that before
deseribed in relation to MB, and the train MB’

having reached the 'signal-station 7, next but .

one to that on whleh the. train MB had en-
tered, theeffect isasfollows: Thenegativecur-

rent, st'u'tmg at G°, (station 9,) traverses the
lower winding of the relay &, closmo" the con-
tact of that local cireuit and setting t,he signal

at station9to “‘safety.”” Thecurrent then brav-‘

erses the upper coil of relay S’ at station 7,

opening the contacts of that local cireunit a,nd
setting the semaphore-arm af station 7 (to the
right of train MB') to ‘*danger.”” The current
then crosses the track by the battery, and the

125
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positive current traverses the upper winding of
the relay S°at station 8, closes the local circuit
atthe point, setting thesignal to ‘“safety,”’ and
thence to the lower winding of the relay S, at
station 6, opening the contact of the local ¢ir-
cnit and setting the signal C° to ‘“danger.”
Thissignal at station No. 6, being located to the
right of the first train, MB, serves as a warn-
ingto it of an approaching train on the see-
tion immediately ahead of it.

It 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 aswitch or key,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 Fig. 6 an arrangement is shown by which,
when the battery is placed con 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 loco-
motive or on any ecar in the train. On each
side of the tender (or car carrying the battery)

~ is a lever, T pivoted at its center to a shaft or

40
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stationary bearing. At each extremity of each
leverisa metallic brush, F and ¥, 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,
F or F, is moved into contact with the rail R,
as shown in dotted lines in Fig. 6. Onebrush,
B, of each pair is- electrically connected with
the positive and the other, ¥, with the nega-
tive pole of the battery. The two levers, one
on each side of the tender, are connected to-
gether 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 F' F’ 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
term ‘“‘rail’’ inthis connection we mean either

the insulated rail which forms a part of the
railroad - track or the insulated rail-section
placed alongside of the track, as before de-
scribed. The effect of this arrangement is
suach 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 effects the reversal of the engine.
Instead of connecting this pole-changing ap-
paratuswith 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.
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 to explain the arrange-
ment of our system when appliedto a railroad
having more than one track and on which
trains run only in one direction. On such a
track the only function rvequired of the block-
signal system is that as-a train passes any
block-station the signal at that station shall
be setto ‘‘danger,’” and thesignal immediately
in therear, which before had been set to ““dan-
ger,”” should now be set to “safety.”” The
arrangement of the circuits and signals for
thig 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 fignre
will be readily understood from that which has
gone before. 5" and 8" are differentially-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 itsjforward end with one coil, (say the
upper winding) of therelay S, while the rear
end of the line-wire in section 11 connects
with the lower winding of the same relay, S",
and at its forward end connects with the up-
per winding of relay 8", and the line-wire of
section 12 connects with the lower winding of
relay 8. 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 B 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 shorbinsnlated bar R needs only
to be placed on one side of the track when the
track is used only for trains running in one
direection.
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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 is brought in contact with the insu-
lated bar B, and the positive pole is eonnected
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-
tion, the operation is as follows: On the loco-




A¥ 13

15

20

25

30

35

40

45

5C

384,810

motive-battery reaching, for example, station
11, as shown in Fig. 7, the negative current
follows the wire w and connects with the up-
per coil, s, of the polarized relayS", which at-
tracts its armature to the right, opens the con-
tacts p p, and, breaking the local circuit, de-
magnetizes the semaphore- magnet, and, re-
leasing its armature, allows the signal C" o
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 negative
pole of the battery, following the line-wire w’,
connects with the lower winding of the polar-
ized relay S', and passes thence to ground at
G".. The passage of the current through the
lower coils attracts the relay-armature to the
left, closes the contacts p p of the local cir-
cuit at station 10, and draws down the arma-
ture of the semaphore-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-
tain the armature 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
is changed by the reversal of the character of
attraction of the current, as before described.

In place of using insulated rails' R R/, as
shown in Figs. 3 and 4, it may be preferred
to insulate a short portion of the track in a
manner well known and heretofore practiced,
the insulated portion of the track being short
enough to be contained within the space be-
tween the forward and rear trucks of a ear.
In this case, instead of a brush, a small wheel,
m, in eireuit with a battery, (see Fig. 8,) may
be located midway between the trucks and low
enough to come in contact with the insulated
rail, the operation being otherwise precisely
the same as before described in connection
with the insulated bars placed parallel to and
either inside or oufside of the railroad-track.

In our improved apparatus, where a battery

.18 used, a dynamo or other source of electric

energy may be substituted thereforasanequiv-
alent, and we desire to cover such substitution
in the claims. Other substitutions of equiva-
lents may be made. For example,suitablelinks

- or levers may be substitated for gearing, and

55

vice versa. : .

Having thus described our iinprovement,
what we claim as onr invention, and desire to
secure by Letters Patent, is—

1. Ina block-signal system for railways, the
combination, with asource of electrical energy,
of two or more differentially-wound polarized
relays, each connected with the line-wires of

Yu two adjoining circunits or sections and each

65

arranged in connection with a local battery
and circuit to open and close the same for the
purpose of operating an electrie signal at each
end of such circuit or section in the same or
opposite directions,according to the windings
or coils with which such line-wires are con-
rected, substantially as deseribed.

2. The combination, in a block-signal 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 electrically-operated signal, said
relays and wires being arranged to run from
ground at one station through the lower coil
of the first such relay, thence to the next sta-
tion and through the upper coil of the second
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

‘o a third differentially-wound polarized relay

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, heing made or com-
pleted by the arrival of a train at the point
between the second and third stations, sub-
stantially as described. :

3. The arrangement of two or more line-cir-
cuits consisting of line-wiresand differentially-
wound polarized relays connected together in
series by conneecting one coil of each such po:
larized relay at each station with the line-wire
of one circuit and the other coil of the same
relay.with the line-wire of the next adjoining
circuit, substantially as and for the purposes
described.

4. In a block-signal system for railways,the
combination, with a source of -electrical en-
ergy, of insulated rails forming part of or
placed near to the railroad-track, four differ-
entially-wound polarized relays, two at ad-
joining stations on one side of the track and
two ‘at adjoining stations at the other side,
connected together, excepting 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
which the gignal at each station is to be oper-
ated, a local battery and circuit at each sta-.
tion, the eircuit of which is made or broken
by the armature of the polarized relay, and an
electrically-operated signal at each station,the
same being arranged and operated substan-
tially as deseribed. :

5. The combination, with the line-wires of
the circuits of a railroad-block-signal system,
and with a battery or batteries, of differen-
tially-wound polarized relays arranged in con-
nection with the electrically-operated block-

'signals and the. local Dbattery.and eircuib,

thereof, substantially as deseribed, and so that
each signal may be automatically operated in
different directions, according as the line-wire
is connected with one or other of the coils
of the relay and according to the name of the
current (whether positive or negative) that is
passed over the eircuit, substantially as de-
seribed.

6. The combination of a differentially-wound
polarized relay having an armature pivoted
at one end and extending between the poles
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of the relay,and having the other end loeated
between contact-points to.make and break the
local battery-circuif, a local electro-magnet,
and block:signal operated mediately or imme-
diately by the armature thereof, substantially
as-and for the purposes deseribed.

7. The combination, with a battery located
on the locomotive, fender, or other car of a
train, of two pairs of metallie brushes or con-
tacts mechanically connected with such car,s0
as to be movable to.and from contact with the
rails of the truck, one brush of each pair be-
ing electrically connected with the positive
and. the other with the negative pole of the
battery,and furnished with intermediate gear-
ing for bringing one brush of -each pair, hav-
ing opposite signs, into contact with the op-
posite rails of the railroad-track,respectively,
and for reversing them at pleasure by moving
the lever in one direction or the other, and
thus changing the direction of the electric cur-
rent, substantially as described.

8. The combination, with a battery loeated
on the locomotive, tender, ‘or ear, of metallie
brushes or . contacts connected, respectively,
with the positive and 'negative poles of the
battery, the lever for reversing the engine of
the locomotive,and levers inferposed between
and connected with said ‘brushes and revers-
ing-lever and capable of operating the brushes
to bring alternately the positive and negative
pole brushes in contact with: the rails of the
track, substantially as: described, so that the
engineer,when reversing hisengine, shall also
reverse the direction of the electric current to
operate the electric block-signals in the man-
ner hereinbefore set forth.

In testimony whereof we have hereunto sef
our hands this 1st day of February, A. D. 1888,

THOMAS D. WILLTAMS.
JOHN 8. LUCOCK.
Witnesses:
THOMAS W. BAKEWELL,
Jro. K. SMITH.
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