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To all whom 1t mal CONCEriL:
Be it known that I, SAMUEL D. MoTT, a citi-
zen of the United States, residing at Passaic,

in the county of Passaic and State of New.

Jersey, have invented certain new and usetul
Improvements in Racing-Indicators, of which
the following is a specification, reference be-
ing had to the drawings accompanying and
forming a part of the same.

This inventionis an apparatus or combina-

tionof devicesto be connected withand operat-

ed by an electric cirenittoindicate by the rela-
tive movements or changes in position of cer-

“tain pointers, hands, or similar parts the rela-

tive positions of the contestants of a race. One
of these instruments, for example, is placed in
a public room or elsewhere in a city, and its
pointers, each of which is arbitrarily distin-
ouished, tocorrespond with one of the contest-
ing men or horses in aracethat is taking place
4t a track moreorlessremote. Anoperatorsta-
tioned at the track, by meansof an electric cir-
euit, controls the movements of said pointers
according to the positions which the corre-
sponding contestants occupy at given points
in the race, so that by watching the indicator
the varying conditionsof the race may beseen
at a ¢lance and the progress of the event fol-
Jowed in all its details. I prefertousea dial
suitably graduated or marked off to corre-
spond to the track or course, and a series of
pointers distinguished by figures or otherwise
to correspond with the different contestants;
but other means for these purposes-may be

employed, as will be understood. To meet.

the conditions and requirements of such a
means for indicating the progress oi a race, 1t
is necessary, in the first place, that the point-
ors all have a capability of forward move-
ment, and, secondly, that suitable means be
provided for either retarding or accelerating,
or both, the movement of any of the pointers
relatively totheothers. These my present in-
vention provides, the means which I have de-
vised being adapted for use with asingle line
or working cireuit, whereby the system 1s
very greatly simplified and cheapenedz re-
quiring no winding or attention after adjust-
ment. |
1 have illustrated the construction and
mode of operation of this my invention in the
accompanying drawings. e

]

| opening in the face-plate A’.

IFigure 1 is a front elevation of the instru-
ment in its case. TFig. 21is aside elevation of
the operative parts of the apparatus, which
are contained in said case. Fig. 3 is a dia-
eram of circuit-connections. Fig. 4 1is a dia-
orammatic detail of one of the indicators, the
transmitting-instrument, and the circuit-con-
nections.

modification of Ifig. J.
The general mechanical and electrical fea-

tures of the indicator proper are illustrated

in Fig. 2. The operative parts are inclosed
in any suitable case A, provided with a dial-
face A’, inclosed, preferably, by a glass plate
A,
B B’ B” of different lengths are mounted 1in
the case and project out through an opening
in the face-plate A’, where pointers C C’ C”
are secured to them. Eachshaftand pointer
is thus movable independently of the others.

Fig. 5 is a similar view of a modi-
fication), and Fig. 6 is an enlarged detail of a. .

A number of tubular concentric shafts
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Each shaft B, B’, &e., carries within the case -

a ratchet-wheel, as D, D/, or D"/, and an ordi-
nary gear-wheel, as E, E’, or E”. The latter
mesh with the similar wheels I of a corre-

sponding series of concentric shafts C C" C",

mounted above the first. The two series of
shafts are mounted in reverse order, so that
the outer shaft 3B engages with the inner shaft
G, and so on. The shafts G G', &e., termi-
nate in a series of disks H, each provided

with a tooth or stop I’, so located that when

all the pointers arein line at the zero or start-
ing point of their dial, the stops H’ will be in
a horizontal line or engage with the end of an
armature ¢ of an electro-magnet M’, mounted
in the case. |

I’ I” are aseries of electro-magnets which
turn or operate the shafts B B/, &e. This is
effected by pivoted armatures b and pawls c,
as shown in Fig. 4, which latter engage with
the ratchet-wheels D D', &e. = .

J is a cylinder on which is portrayed in col-

umns the numbers of the races or other events,

one of which is always exposed through an
This cylinder

is rotated step by step by a ratchet ¢ and a
pawl e, operated by an electro-magnet J’.
One or more additional eylinders, as J'/, may
be employed to indicate dates, places, or the
like, and these are preferably to be turned

by hand. o - |
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K is a cireular flanged disk with alternate [ the other side of the batlery the local cireuit

‘Insulating and conducting sectiong, and X’ a

ratchet-wheel moved step by step by a pawl

I, operated by an electro-magnet M’’.  The

‘ratchet-wheel causes a conducting-arm g 10
~Sweep over the edge of the disk and in con-
tact therewith, passing alternately over the

- insulating and conducting sections thereof.

- With each ratchet-wheel, as D, there may
be associated a single magnet, as I, Fig. 5, or

| m-
- two magnets, as 1 O, Fig. 4, and this latter

The main line I, from the

~core, and so as to respond by releasing its

20

armature, for example, to a negative current
only. The magnet I’ operates a vibrating

- eircuit-closer a, drawin ¢ 1t over onto a con-

‘wire or eircuit ¢/, which includes one set of

tact-stop each time that a current im pulse of
either direction is sent through the magnet.

When thus attracted, the lever ¢’ completes

the circuit of a local battery M throngh the |

- thecoilsof allthemagnets 11’ I’. Every time

- thiseireunitis thus closed the ratchets D D’ D'’

_30
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1s turned either by hand or by any suitable
mechanism under the eontrol of the operator,

are turned one step, and the pointers C C’ ¢’

- aremoved correspondingly over the dial-plate.
Toeffect this closing of the main circuit I em-

ploy as a transmitter a contact-wheel b/, which

soastosendinagiven timeasufficient number
of impulses to cause the pointers to passover
the whole or any given portion of the dial-
plate. Ifor example, if a race oceupying or-
dinarily one minute and forty-five seconds is
to be indicated, the wheel ' is turned at a
rate of speed which will carry the pointers
completely around the dial in approximately
the time named. Adividedbattery ¢’ is used
to transmit the currents, the direction of
which is determined by the position of a
switeh d’. If, therefore, a succession of posi-
tive impulses be transmitted over the line,
the pointers of each indicator will all move
around the dial-plate without any change in
their relative positions. In order, however,
to retard a pointer which is distinguished in
some way to indicate a horse or contestant
that has fallen behind at, say, the first quar-
ter, I have adopted the following mechanism:
By the magnet L’", either directly or by means
of alocalcircuitc’’ anda magnet M’/ Toperate,
by negative impulses of current an armature
e’ and a pawl K”’, the ratchet-wheel I{’, and
thus turn the arm ¢ over the disk K until it
rests on that one of the conducting-sections
which is connected with the magnet of the
pointer which 1s to be retarded. This con-
nection is made as follows: The wire a’’ is
connected to the armature ¢/, and an electri-
cal connection is made from the back-stop 7/
of this armature to the ratchet-wheel I3,

|

carrangement [ shall describe first by refer- |
ence to Kig. 4.
transmitter passes through two magnets I |
L' at or in the indicator. One of these mag- |
nets, as I/, is neutral, while the other I’ is
. polarized, as by means of a permanent mag-
- net N’ adjustable to and from one end of its

Ing insulation.

'’ 1s branched through each of the magnets

I I'"T”, and said branches terminate in dif-
ferent conducting-sections of the disk I

The order of connectionsin ail the indicators

~of a circuit is the same, so that if the opera-
‘tor have near him one instrument upon which
he can observe the effect of the currents
transmitted he will know the condition of
all the others. So, for example, if pointer ¢/,
operated by magnet I’, is to be retarded at a

certain point in its movement, the arm 18

~moved by reversing the direction of the cur- 8o

rent-impulses over the line until it rests on

the conducting-section ¢’.  The direction of

“the carrent is then reversed and positive im-
‘pulses transmitted. As long, however, as
arm ¢ rests on plate ¢’ the current of the
local battery N divides between the eircuit a'’
and the branch g’/, which contains the resist-
‘ance R,and which iswound around the coreof = = -

magnet I” in a direction opposite to that of its

main coil. In consequence of thistheattractive
cffeet of magnet 17 will be so far neutralized =~

as not to moveits pointer,and in this way the

pointer C’ may be stopped while all the others =
~advance. Whenthispointerhasbeen checked
~and retarded as much as desired, a negative
in lieu of a positive impulse is sent over the
iine, which throws the arm ¢ onto the adjoin-
This interrupts the branch

1g", so that the pointer C’ resumes its move- -
ment at the same rate as the others, but at a
‘given distance behind them. In a similar

manner any other one of the pointers maybe

retarded Dby stopping the action of their re-
spective magnets until the remaining point-
ers have advanced through the desired dis-
tances.

If it be desired to accelerate any one of the
pointers or to cause it to move forward one
or more steps in advance of the others, or
from its position relative thereto, the follow-
ing means are provided. With the ratchet.-
wlheels D D’ D’ are associated clectro-mag-

‘nets O O" O, which actuate armatures 7.

These armatures carry pawls 7, which engage
with the teeth of the ratchets D, but which
do not operate to turn said ratchet-wheels
until the action of the springs ¢’ comes into
play after the cessation of magnetism in the
magnets O O’, The coils of magnets O are
included in branches m m of the circuit a’’,
and like branches ¢’/ contain a resistance R’
and are connected to different conductin oy
secetions of the disk I<.

Assume that the contestant corresponding

to the pointer C’ was behind the others at the
first quarter of a mile race, but at the half
had gainedalead. Toindicate this change it
‘would be necessary to advance pointer C’
‘with respect to the others until it showed in

front. To acecomplish thisone or more nega-
tive impulses of current are transmitted ovep
the line to bring the arm ¢ onto the metallic
plate m’.

On | over the line.as before, and each impulse

Positive impulses are then sent
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causes the current of battery M to divide be-
tween the circuit a’” and that one of the
branches m which is closed by the arm g,
The effect of this will be to energize all the
magnets 11’1’ and also the magnet O’. The
action of magnet I’ moves the ratchet-wheel
D’ one step, and the movement of the arma-
ture i/ causes its pawl to take up another
tooth, which on the retraction of the arma-
ture moves the ratchet-wheel D’ through a
second step. 'Thus for oneimpulse of current
the pointer C’ will be moved through two
spaces instead of one, and in this way.it may
be advanced as desired. Its advance 1S
checked by shifting the arm ¢ onto an 1nsu-
lating-space by means of a negative-current
impulse. -

It will now be understood how the relative
positions of the pointers may be changed, as
desired, while they are moved intermittently
around the dial. - |

After each race the pointers should all be
brought to the starting-point corresponding
to the coming of the contestants under the
wire. This is accomplished by means of the
auxiliary series of shafts G G' G"",&c. These
shafts, being in engagement with the main

shafts B B’ B”/, are brought, after a sufficient.

number of impulses have been sent over the
line,intothe position shown in Kig.2,in which
all the projections H” are in engagement with
the armature a¢. Subsequent impulses sent

over the line do not, therefore, affect or move

the pointers, which are all- at the starting-
point. The electro-magnet M’ is in a branch
circuit in all respects the same as the circuit
g’’ and the cirenit m. Hence to release the
pointers negative impulses are sent over the

line until the arm ¢ encounters the plate »n’,

4C
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which closes the branch n. A positive im-

pulse then sent over the line withdraws ar-

mature ¢ and permits the projections H’ to
slip past said armature, this belng readily
effected since the shafts G G’ are at the mo-
ment of the withdrawal of the armature a

nander a strain or tension due to the attrac-

tion of the magnets I.
The cylinder J may be operated by positive
impulses sent over the line before the disks

H are released and while thearm ¢ is resting |

on the contact-plate o’, which completes the
braneh circuit o containing magnet J’. The

~arm ¢ is brought into the position referred

6o

03

to by the action of negative impulses of cur-

Trent. .

LTL

The operator, in order to follow the effect
of current impulses upon the several instru-

ments connected with the circuit, should have

at hand one instrument, as X, in all respects
similar to the others, except that the ratchet-
wheel K’ should operate a pointer S, that
sweeps over a graduated scale S’, the divis-
ions of which correspond to those of disk IK.

In Fig. 5 I have shown an arrangement in
which the magnets O O’ O/ are dispensed
with and the acceleration of the pointers ef-

=il

‘the others.

fected by means of single magnets I I’ I".

This system or plan involves no departure
from that above described except in the par-
ticulars hereinafter noted. 'The local circuit
a'’, which includes one of the coils of each
magnet I I’ I”, is normally closed by the con-
tact of the armature o’ with its back contact

P.

magnet L/, the break and subsequent make
of the loecal circuit ¢’ moves each pointer
one step. The front contact p’, npon which
the armature a’ bears when attracted by the
magnet L/, forms the terminal of a cireuit con-
taining a resistance R equalto the resistance
of the total numberless one of magnets I I’ 1"/,
and then divided into branches which in-
cludes the second set of the coils, respect-
ively, of magnets I I’1”/, and which terminate

1in different conducting-sections of the disk A.

The polarized magnet L’ in this case nor-
mally attracts its armature, holding open the
circuit ¢’’. As in the figure previously de-
scribed, a positive impulse of current which
energizes the magnet I.” merely strengthens
magnet L'/, while a negative current, which
also energizes magnet L, neniralizes magnet

L/, allowing its armature to close circuit ¢”’.

To accelerate any one of the pointers orcarry
it in advance of the othersit is merely neces-
sary to carry by means of negative impulses
the arm g onto the conducting-plate of the
disk K to which the branch circuit including
the magnet of such pointer is connected.
When this is done, positive impulses are
acain sent over the line, whereby all the
pointers will be simultaneously moved by the
break and make between the armature ¢’ and
the contact-stop p, while the magnet in the
closed branch will recelve between such
break and make an additional impulse of
current from the battery M through the con-
tact p” and the armature ¢’. The extra im-
pulse, acting on the said magnet, moves its
pointer one step in advance with relation to
A negative impulse throws the
arm ¢ onto an insulating-space when the
pointer has been advanced sufficiently, as
above described.

As the loeal circuit ¢’” is normally closed
during the operation of the device, 1 provide
on the shaft of cylinder J a disk of metal T,
provided with alternate Insulating and con-
ducting peripheral sections upon which
brushes T’ connected with the circuit o'’ im-
pinge. By means of the magnet J’ the cyl-
inder J, immediately before a race, is turned
to expose the number of such race, and 1n

doing this the brushes T" are brought onto

conducting-sections of the disk T to close the

circuit a¢’/. Aftertherace a single movement

of the cylinder J brings the brushes T’ onto
insulation. I haveshown, also,1n thisfigare,
the starting mechanism operated by magnet

M’, and a bell V is shown in position to be

| struck by a hammer carried by the armature

cw

Whenever a current-impulse of either
‘direction traverses the coils of the neutral
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« when the latter is attracted by its magnet
M’.. This gives notice of the starting of a

race.

- Instead of using two coils on the magnets
IT'I”, Imay usetwomagnets, as I W. (Shown
in Fig. 6.) The magnets W in this case would
be connected in the branch circuits s and ar-
ranged to turn the ratchets D D/, &e., in the
same direction as the magnets I I’ 1",

In some instances it may be desirable to
operate a number of these indicatorsin a cer-
tain quarter or section of a city from a re-
mote point. In such cases I employ relays,
such as shown in Fig. 3. In this case the
main line 1. operates by means of two mag-
nets Y Y’ an apparatus similar to the original
transmitter and consisting of a divided bat-
tery v and two contact armature-levers 4’ y"’.

Z Z are the indieators connected in series
with the circuit operated by the battery 4.

I am aware that electrically operated or
controlled indicators have been devised for
showing certain varying relations of a num-
ber of moving bodies, such as the positions
of trains on railroad-tracks or of horses in
a race, and 1 do not claim such devices,
broadly.

What I claimn is—

1. The combination, with a main or line
circuit, of a series of independent movable
indicating devices or pointers, an electro-
magnet for each pointer, all connected to a
single local circuit controlled by the main

~cireunit, and mechanisma ctuated thereby for

imparting to said pointers intermittent move-
ments of equal extent, independent electric
circuits or branches for controlling the action
or effect of said electro-magnets, and mechan-
ism for closing any one of the independent
circuits operated by the main circuit, as set
forth.

2. The combination, in an electrical indi-
cator, with a main line or circuit, of a series
of devices, such as pointers, an electro-mag-
net for each pointer for imparting thereto in-
termittent movements of equal extent, each
of said magnets being provided or wound
with two coils, one connected with a circuit
common to all and controlled by the main
circuit and the other with an independent
circuit or branch, and mechanism for closing
any one of the said independent circuits oper-
ated by the main circuit, as set forth.

3. The combination, in an electrical indi-
cator, with a main line or circuit, of a series
of pointers, electro-magnetic step-by-step
motors, one for each pointer, and all con-
nected with a single loeal circuit controlled
by the main, electro-magnetic controlling de-

6o vices for retarding or accelerating the move-

05

ment of any of the pointers and included in
normally inacting independent circuits, and
a switch mechanism operated by the main
circuit for closing any one of said independ-
ent cireulits, as set forth.

4. The combination, in an electrical indi-

l
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cator, with a main line or cirenit, of a series of
pointers, an electro-magnet for each pointer,
all included in the same local ecircuit and
adapted toimpart movements of given extent
to the pointers, a second electro-magnet for
each pointer, each included in an independ-
ent circuit or branch and adapted to accel-

erate the normal movement of the pointers,

and mechanism, substantially as deseribed,
operated or controlled by the main circuit for
making and breaking the local cirecuit and
any of the independent or branch circuits de-
scribed.

9. 1'he combination, in an electrical indi-
cator, with a main line or circuit, of a series
of pointers, an electro-magnetic motive de-
vice for each pointer, having two coils, one
included in a local circuit common to all the
motors, the other in an independent circuit
or branch, a second electro-magnetic motive
device for each pointer, each included in an
independent circuit or branch and adapted
to accelerate the normal movement of the
pointers, and mechanism, substantially as de-
scribed, operated or controlled by the main
circuit for making and breaking the said lo-
cal circuit andany of independent or branch
circuits described. .-

6. In an electrical indicator, the combina-
tion, with a series of concentric shafts carry-
ing pointers, of a series of step-by-step electric
motors for turning said shafts, means for ac-
celerating or retarding any of the shafts, a
second series of shafts corresponding to and
engaging with the first, respectively, stops
carried by the second shafts corresponding
to the pointers on the first, and an electro-
magnetic detent for engaging with all of said
stops to bring the pointers to a given starting-
point and releasing the same, as herein set
forth.

7. In an electrical indicator, the combina-
tion, with & main or line circuit and a neu-

tral and a polarized electro-magnet included.

therein, of a series of pointers, a step-by-step

electro-magnetic motor for each, a loeal cir-

cuit common to all of said motors and con-
trolled by the neutral magnet of the main

line, a series of independent circuits or

branches for controlling or modifying the
relative movement of the pointers, and a cir-
cuit-closer operated by the polarized magnet
of the main line to complete any of the said
independent circuits, as set forth,

8. In an electrical indicator, tlie combina-
tion, with a main or line cireuit and a neu-
tral and a polarized eleetro-magnet included
therein, of a series of pointers, a step-by-step
electro-magnetic motor for each, a local cir-
cuit common to all of said motors, a circuit-
breaker therein controlled by the neutral
magnet of the main line, a series of inde-
pendent derived circuits or branches from
said local cireuit, mechanism contained there-
in for retarding or accelerating the movement
of the pointers, and a switch operated by the
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polarized magnet of the main line to complete | cluding one of the opposing coils, a main or
any of the said independent circuits, as set | line circuit, and two electro-magnets, one a
forth. _ neutral magnet for making and breaking the
9. The combination, in an electrical indi- | said local circuit, the other a polarized mag-
5 cator, with pointers or similar devices and | net for completing any one of the derived or 15
electro-magnetic motive devices for moving | branch circuits, as set forth.

the same, each having two opposing circuits | SAMUEL D. MOTT.
or coils, of a local ecircuit including one of Witnesses: | |
the coils of each motor, independent derived ROBT. F. GAYLORD,

10 or branch circuits from the local, each in-

PARKER W. PAGE.
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