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UNITED STATES

PaTeENT OFFICE.

JOIIN T. WILLIAMS, OFVBROOKLYN,V NEW YORK.

TRA‘lN-vD‘ESPATC HER’S CHART-BOARD.

SPECIFICATION forining pa1 b of Letters Patent No. 565,150, dated Augﬁst 4, 1896,
Applicatioﬁ filed April 30, 1898, Serial No. 589,621, (o model)

To all whom it may conceriv:

Be it known that I, JoEN T. WILLIAMS, a
citizen of the United States,residing at Brook-
lyn, in the county of Kings and State of New
York, have invented certain new and useful
Improvements in Train-Despatchers’ Chart-
Boards, of which the following is a full, clear,
and exact description.

The object of thisinvention is to provide a
reliable and positive means whereby a train-
despatcher can have before him a mapped
¢ondition at all times of the relative positions
of trains moving on the tracks under his su-
pervision.

The invention comprehends a chart-board
having arranged thereon a miniature dupli-
cate of the tracks controlled by the despatcher
and located in his station. The miniature
trains move upon the tracks of the chart in
accordance with the movement of trains on
the regular track. In this way the train-de-
spatcher is able to know when trains ap-
proach each other too closely and can give the
necessary orders to correct any irregularities
that may be noticed. The trains of the min-
iature tracks are caused to move in substan-
tial unison with the trains on the regular
track by means of electromagnetism, the
trains on the regular track operating certain
cireuit-controllers at intervals which cause
the miniature train to move forward or back-
ward step by step accordingly as the circuit-
controllers are operated.

The invention will be described in detail
with reference to the accompanying drawings,
in which— '

Figure 1 is a diagram of the circuits and
apparatus on the roadway and the chart.
Figs. 2, 8, and 4 illustrate diagrammatically
the progression of a tally-train on the chart;
and Fig. 5 illustrates the construction of a
tally train or car and the electromagnetic ap-
paratus for moving the same.

As the invention is designed to indicate
merely the distance intervening between
trains on a given track, it is necessary only
to deseribe and illustrate the invention as
applied to a single track, it being understood
that for two or more tracks the same mech-
anism is repeated and that ordinarily the
train-despatcher’s chart will have two minia-

ture tracks corresponding to the regularout-
going and return tracks of the road.

T will first describe the chart and its appa-
ratus. '

The track on the chart consists of one rail
o and a plurality of rails o’ a? @®, &c., corre-
sponding in number to the greatest number
of trains ever running upon the road at one
time. Between rails ¢ and a' are arranged
two lines of sectional electric conductors b’
b 1%, &e. Each miniature train, which is
represented by A, is provided with wheels d,
running upon the rail ¢, and wheels e, run-
ning upon one of therails a’ a* a®, &e. There
are also provided for each train two contact
brashes or wheels fand f/, running in contact
with the sectional conductors b’ 0%, &e., and
brushes g and ¢', ranning in eontact with sec-
{ional conductors ¢’ ¢%, &ec. Along this min-
iature track, and preferably between the two
sectional conductors, is permanently fixed a
continmous magnetic core M, having pole-
pieces m' m* m?, &e., at intervals, and be-
tween the pole-pieces helices or coils of wire
o' 0* 0%, &c., corresponding with the opposite
pairs of sections of the sectional conductors,
and with their terminals respectively con-
nected to the sections b and ¢ to which they
correspond. These coils are wound alter-
nately in opposite directions or are connect-
ed in such a way that if a current flows from
two adjacent sections ¢ through two coils in
parallel to two adjacent sections b the mag-
netism induced in the pole-piece m between
the two coils will be of the same polarity,
while that in the polesoutside of the twocoils
will be of the opposed polarity.

The train A supports a polarized bar-arma-
ture G of such length as to just bridge three
successive pole-pieces m. This armature is
supported in any suitable manner upon the
frame or truck of the train in position torun
as closely as possible to the faces of the poles
m without touching the same. This consti-
tutes the entire apparatus on the chart-board,
it being understood that there are always as
many trains A operating on the chart as there
are trains on the regular traclks. ‘

Referring now to the equipment of the reg-
ular tracks, which is shown in the upper por-

tion of Fig.1 of the drawings,the - and —
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signs indicate the two conductors of the main
cireuit supplying the operating current from
source E. These extend along the roadway,
being supported and insulated in any desired
manner.

¢t is an insulated conductor extending
throughout the roadway and electrically con-
nected on the chart with the rail c.

uw' w?uf, &e., are:a number of separate in-
sulated conductors extending along the road-
way and electrically connected, respectively,
with the rails o’ ¢® ¢® on the chart. - Between
or adjacent to the tracks and located at uni-
form distances apart are groups of exposed
heads or electrical contacts ' 8* S8, &e. Each
group of heads consists of a pair of heads ¢'
and 7/, * and @, *and 7%, &c., one of the mem-
bers of each pairbeing connected electrically
with the conductor 7, while the other mem-
bers of the pairs are connected alternately
with the main conductors, (indicated by -
and —.) ' Thereisalso in each group.of heads
a series: of heads § &k I, &c., connected, re-
spectively, with the wires u' «? v? &e., and
another elongated head h, standing opposite
the headsj & [ and common to them all, which
is alternately connected with the + and —
mains, as indicated by the conductors A’ A2
Where one of the contacts 7 is connected with
the — main, the conductors A' are connected
with the -+ main. =~ Eachof the regular trains
will be equipped with two devices, such as
shoeswandw', capable of connecting together
the contacts ¢' and 7', * and #*, successively,
as it passes: them and simultaneously the
contacts h and one of the contacts jk [, cor-
responding to the particular train. '

“The operation of the system is as follows:
Wheneveraregular train leaves the despatch-
er’s station he places upon the track of the
chart a train A, whose wheels ¢ ¢ rest upon
the rail a', ¢ or ¢’ &e., that is connected
through conduetors «' «? ®, &e., with the
heads j % [ in the groups S, which are put in
circuit by that particular train as it goesover
the road. Tor instance, suppose the train is
provided with devices W and «’, which, as it
passes theseveral groups S, connects together
on the one hand the two 7 contacts and on
the other hand the contacts /i and k. Then
the train A, which the despatcher places upon
the chart at the beginning of the track, swill
be one whose wheels d and e will rest, re-
spectively, upon rails ¢ and 2 '

‘We will assume one of the regular trains
to have just started and that its correspond-
ing miniature train A has just been placed
upon the chart at the beginning of the track.
Let it be further understood that the train is
equipped to close successively the contacts ¢
and the contacts 7 in the road-bed and that
the corresponding miniature train is running
with its wheels e on track «’. The miniature
car is held at the starting-point, as indicated
in Figs. 2 and 5, by the attraction of the N
and S poles of armature G for poles m' and

150

Now when the regular train reaches the group
of heads 8" if bridges ¢ and %' and 5 and h.
An impulse of current will then flow from
the 4 main by wire i’ to head ., head j, wire
2, wire w/, rail o', wheel e, wire 3, contact-
brush g, section ¢, eoil o', section V', contact-
brush f; wire 4, contact-brush f', section 03,
coil 0%, section ¢%, contact-brush ¢', wire 5,
wheel d, rail a, conductor {, contacts 2’ and ',
wire 6 to —main.  Owing to the method of
winding and connections of the coils o, as
above described, the current thus flowing
through o' and ¢® will induce the same mag-
netic polarity in the pole-pieces m’ and m?,
say, forinstance, north,while in both the pole-
pieces m? and m?® it will'be south. - An attrac-
tion will consequently exist between pole-
pieces m*and pole S of the armature on the
miniature train, while at the same time a re-
pulsion will exist between pole-pieces m' and
the north end of the armature, and an attrac-
tion between pole-piece m? and pole N of the
armature in consequence of which the car A
willmoveforward.  With the first movement
brushes g and f cut out coil o' and cutin coil
0% and as o is wound opposite to o' the
polarity of pole m? remains the same as be-
fore and gives an additional impulse to the
armature and train to which it is connected.
The train continues to move until the south
end of its armature reaches pole-piece m?,
(see Fig. 3,) where it will be magnetically
held as long as the contacts ¢ ¢ and &' j on
the regular road are held closed by the train.
"When the regular train has passed group ',
the train A will have come to astop, and will
be held in that position by the natural at-
traction of the armature for the adjacent
pole-pieces untilmoved forward anotherstep,
which it does when the regular train closes
contacts * 4* and 72? j/ in the group 8% The
circuits in this instance are as follows: From
-+ main by wire 7, contacts 4%, conductor ¢, rail
@, wheel d, wire 5, section ¢*, coil o¢, contact-
brush /', wire 4, contact f, section b2, coil 02,
section ¢?, contact-brush ¢, wire 3, wheel ¢,
rail ¢/, conductor v, wire 8, contact 4, con-
tact &, conductor /#? to — main. Thusan im-
pulse of current in thereverse direction from
that previously sent is passed through the
coils o* and o*; but as o® is wound opposite to
o’ and as o is wound opposite to 0% the polarity
of the pole-piecesm? and m® will be the same
as the polarity which was before created in
the poles m and m?, to wit, both north. The
intermediate poles m® and m* will then both
be south. The armature on the train A will
therefore again be attracted and moved for-
ward until its.south pole is opposite the pole-
piece m’. 'When the regular train reaches S3,
the impulse of current will again be reversed
and the miniature train move forward another
step, the circuits being easily traced from the
description above given. Hencetheminiature
car makes a step-by-step movement in exact
correspondence with the movement of the

m®, there being no current in the coils o.

regular train over the several groups of con-
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tact-heads extending from the starting-sta-
tion to the destination of the train. Another
train leaving the despatcher’s station will be
adapted to close the circuits through heads
% and %k and the eorresponding miniature
train will therefore be placed upon the track
with its wheels e running on rail ¢?, and so as
each train leaves the despatcher’s station
miniature trains are added to the chart, each
one being placed upon the particular rail o’
a? a3, &o., corresponding to the position of the
circnit-closing device on the regular frain.

When one train approaches the other too
closely upon the main road, the train-de-
spatcher observes it and issues orders accord-
ingly.

The details of construction of the apparatus
connected with the chart are unimportant
features of my invention and may be modi-
fied at will without departing from the prin-
ciple involved. The electromagnetic struc-
ture M o' o? 0%, &ec., may be substituted by a
series of separate electromagnets having pole-
pieces similarly arranged, instead of series
mechanically connected, as shown.

The contacts ¢ and f may bridge the two
sections ¢ and b, on which they are left after
each movement, because the corresponding
coils o create similar polarity between them.
The detail of the circuit-closers of the main
track likewise may be modified.

Having thus described my invention, I
claim—

1. In atrain-despatcher’s chart-board, the
combination of a track, a series of electro-
magnets arranged coextensively therewith, a
car or train running on the track and carry-
ing an armature in inductive relation with
saild magnets, means whereby trains on a
regular track send electric impulses to the
helices of said magnets and means whereby
said impulses cause a step-by-step movement
of the chart-board train.

2. The combination of a regular railway
and trains moving thereon, a station at which
are located a miniature railway and trains
corresponding to the regular railway and its
trains, means whereby the trains on the regu-
lar railway send alternately positive and
negative impulses of electricity to the minia-
ture railway,and means whereby trainson the
latter arve caused to move step by step as the
impulses are received, substantially as de-
scribed.

3. A train-despatcher’s chart consisting of
a miniature track and train, a polarized ar-
mature carried by the train, and a series of
electromagnets mounted near the track, in
combination with contacts or circuit-closers
placed at intervals along the regular track,
electrical connections hetween said contacts
and the seriesof electromagnets, and devices
carried by the regular trains for operating in
conjunction with said contacts or circuit-
closers, substantially as described and for the
purpose set forth,

4. Atrain-despatcher’s chart-board consist-

ing of a miniature track and train, a polar-
ized armature carried by the train, and a se-
ries of electromagnets mounted near the track
and coextensive therewith, and poles of the
series of magnets facing up the poles of the
armature on the train, and the poles of the
armature adapted to bridge three of the poles
of the series of magnets, switching devices
controlled by the train for keeping in circuit
the coils of at least two of said magnets all
in combination with a series of contacts
placed at intervals along a regular railway-
track, a source of electricity connected there-
with, electrical connections between said se-
ries of contacts and the chart-board such that

-alternate positive and negative impulses are

sent to the chart-board as the contacts are
successively operated.

5. In a train-despatcher’s chart-board, the
combination of a miniature train running
thereon and carrying a polarized armature, a
series of electromagnets mounted along the
trackway at regular intervals, and with the
pole-pieces arranged to influence the arma-
ture on the train, said armature being of such
length as to bridge three successive poles at
the same time, the coils of the magnets being
wound or connected so that a current passing
through any two adjacent eoils eitherin par-
allel orseries will create similar poles hetween
them, switching devices controlled by the
train for directing current through the coils,
contact devices in connection with a source
of electricity and located at intervals on a
regular railway-track, to codperate with a
moving train, and connections from said con-
tacts to said switching devices controlled
by the miniature train, whereby positive and
negative impulses of current are alternately
sent to the chart-board as the regular train
moves along its track, substantially as de-
scribed.

6. In a system for indicating the position
of trains on a railway, a series of electrical
conductors equal in number to the greatest
number of trains operating on the road at one
time, and extending along the trackway, a
miniature trackway having the same number
of conductors extending along it and con-
nected respectively with those on the main
road, miniature trains running on the minia-
ture road, and corresponding respectively to
the trains on the regular road,each of the said
miniature trains being connected with the
conductor corresponding to the one with
whieh its corresponding regular train con-
nects, and a series of magnets arranged coex-
tensively with the miniature track, the minia-
turetrains carrying an armature in inductive
relation with said magnets, and means where-
by the regular trains send electric impulses
to the magnets thereby causing the miniature
trains to assume positions on the miniature
track corresponding to the positions of the
respective trains on the regular track, sub-
stantially as described.

7. In a system for indicating position of
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traing on a railway, a series of eleetric con-

ductors equralin number to the greatest num-

ber of trains operating on the road at one
time, and extending along the trackway, a
miniature trackway having the same number
of conductors extending along it and con-
nected respectively with those on-the main
road, miniature trainsrunning on the minia-
ture road, and corresponding respectively to
thetrainsonthe regularroad,each of said min-
iature trains being connected with the con-
ductor corresponding to the one with which
its corresponding regular train connects, two
sectional conductors along the miniature road,
two pairs of contacts carried Dy the miniature

4 565,150

trains and engaging respectively with the two
sectional conductors, a series.of electromag-
nets having ‘coils connected in conductors
bridging from one sectional condiuctor to the
other and wound alternately in opposite di-
rections or its equivalent and the miniature
trains provided with a polarized armature,
substantially as described.

In testimony whereof I subscribe my si ona-
ture in presence of tio witnesses.

JOHUN T. WILLTAMS.
Witnesses:
WM. A: ROSENBAUM,
FRANKS: OBER.
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