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UNITED STATES

PATENT OFFICE.

CHARLES F. JOHNSON, OF OWEGO, NEW YORK.

IMPROVEMENT IN ELECTRIC TELEGRAPHS.

Specification forming part of Letters Patent No, 5,568, dated May 16, 1848,

To all whom it may concern:

Be it known that I, CHARLES F. JOHNSON,
of Owego, in the county of Tioga, State of New
York, have invented certain newand useful lm-
provements in Electriec Telegraphs; and I do
hereby declare that the following is a full'and
exact description thereof, reference being bad
to the accompanying drawings, to wit:

I employ in eperating iny telegraph a gal-
vanic battery, a sihgle galvanic circuit with
the means of breaking and closing said circuit
at pleasure, and au electro-magnet; but as I
claim nothing new as respects any of these
parts, and they have been long well known, it
is nonecessary particularly to describe them.

I form signs in making communications by
dropping,ashereinafter particularly described,
small metallic balls—say one-twelfth of an inch
in diameter, or common shot of that size—upon
an endless belt moving with a uniform veloeity.
The balls dropped upon the belt, upon either
sideofalongitudinal line, (the belt being in mo-
tion,) are, as dropped in sucecession, distributed
upon it and spaced off in groups of one or more
balls, thus forming the following signs:
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I thus form thirty signs by the use of four
balls and under. For additional signs, as may
berequired, I employ five balls. Withthe signs
thus formed any communication can be made,
and the communication ean be read off direct-
ly from the signs as they appear upon the
endless belt, such length being given to the
belt as may seem most advisable—as, say, six
feet; but in order to the more convenienf
reading off, and to obtain permanent signs, I
propose to take off impressions from the balls
thug forming signs by passing the belt with
the balls upon it ander a roller with an elastic
periphery and carrying a strip of paper. The
roller with the paper being pressed down upon
the belt, the balls, as they pass under it in suc-
cession, make impressions or indentations on
the paper, and thus fac-similes of the signs
formed by theballs upon the belt are taken off
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on the paper. These indentations on the pa-
per, or copies of the signs formed by the balls,
may be obtdined more directly, and without the
intervention of the belt, by dropping the balls
directly in contact with the paper as it passes
perpendicularly downward, carried between
two rollers moving with a uniform velocity, the
only difference being that in this case theinden-
tation is taken off from the ball immediately
on its being dropped and before the other balls
forming with the first a sign are all dropped ;
and, as this mayberegarded as the most simple
and convenient mode of operating, I how pro-
ceed to describe the form of apparatus proper
for it, reference being had to the drawings ac-
companying and making part of this specifi-
cation. :

Figure 1 is a plan of the apparatus, showing
the parts in their places; Fig. 2, elevation from
side A of the plan; Fig. 3, section of the ele-
vating-wheel ; Fig, 4, detached plan of the
chute ; Fig. b, section of chute and escapement
in place, seen from side B of plan, Fig. 1.

The same letters in all the figures refer to
the same parts.

@ @ is an electro-magnet, of the usual form
and construetion, placed in a galvanic circuit
extended between the two stations communi-
cating, with the means at the station making
the communication of breaking and closing the
circuit at pleasure; b b, the armature; c ¢, the
ends of the wire forming part of the cireuit,
shown as detached. ‘

Attached to the armature is what I call an
“escapement,” composed of an axis, d d, on
which it farns, and of two arms extending be-
yond the armature. (Seen mostclearly in the
plan, Fig.1,as b g e and b f.) These arms
are separated, say, about one-fourth of an inch
at the points f and g, asseen in the plan, Fig.
1, and one of them, b f, is at the point f about
one-twelfth of an inch above the other at the
point g, as seen most clearly in the section of
the chute and escapement, Fig. 5.  These arms
are oy wire, flattened at the points f and g.
The upper one, b f; is bent at right angles at
7, as seen in the plan, Fig. 1. The lower one,
b, ¢, is éontinued about an inch beyond the
point g to e, where it has a diagonal lip turned
downward. (Seen most clearly in Fig. 5 ate.)
This escapement is connected with an inclined
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channel of brass, »/ 2%, Figs. 1 and 2, in which
are the balls, and constitute with it what I
call the “dropping apparatus.” This channel
is terminated at its lower-end, #?% in a tube
aboutone-fourth of an inch in length and about
one-tenth of an inch in diameter. (Seen most
clearly in Fig.5at %) The balls pass by grav-
ity along the channel %/ #* to its lowest point,
and thence into the short tube. ’

The lower arm of the escapement, when the
apparatus is at rest, is directly under the end

of the tube, and the most advanced ball rests’

upon it, as'seen at g, Fig. 5. The upper arm
of the escapement b f hasits bent end, which
is brought to an edge directly opposite the
tube B?, Fig. 5, and there is a transverse open-
ing in the tube to admit this bent end when-
ever the escapement-arm is moved laterally
toward it.

A light spring, 4, Figs. 1 and 2, acts upon
the escapement and removes the armature at-
tached to the escapement-arms about one-six-
teenth of an inch from the electro-magnet, and
holds it at rest against a stop, with the armssof
the escapement in positions relative to the
tube, as described—that is to say, with the
arm b ¢ directly under the tube and the arm
b f, with its bent end just entering the trans-
verse opening in the tube,

The operation of the apparatus will be as fol-
lows: When the magnet is put in action by
closing the ecircuit the armature will be at-
tracted to it and will earry the lower arm, b g,
of the escapement laterally from underthe tube
12, causing the ball resting upon itto drop. At
the same time the bent end of the nupper arm,
b f of the escapement will be thrown into the
tube %2, and will arrest the descent of the ball
next above the one dropped, it being under-
stood that the balls in the tube and channel
touch one another or follow each other in suc-
cession, When the circuit is broken and the
magnet ceases to act the spring¢ carries back
the armature and escapement-arms to their for-
mer position. The ball that was arrested by
the bent arm of the escapement, as described,
will immediately fall upon the lower arm, b g,
of the escapement, thus occupying the posi-
tion of the ball that was dropped, all the balls
in the tube or inclined channel at the same
time advancing a space equal to the diameter
of one of the balls. All the parts will thus be
brought into positions ready for dropping an-
other ball on again closing the circuit. The
balls, when dropped,-fall npon an inclined
chute, m o, Figs. 1 and 2, and seen scparately
in plan, Fig. 4, and also seen in section and
in connection with the escapement in Fig. 5.
This chute is of brass, about half of an inch in
width and one and a half inch in length, with
sides one-fourth of an ingh high. It has atits
lowerend two orifices or shoxrt tubes, m n, Figs.
1 aud 4, asshown at.m, ¥igs, 2 and 5. These
tubes are about one-tenth of an inch indiame-
ter and one-fourth of an inch long. A parti-
tion, y, Figs. 1 and 4, extends about hall an

inch up the chute hetween the two orifices or
tubes, and reaches from the orifices nearly te
the diagonal lip e, Figs. 1 and 5,0n the end of
the lower and longer arm of the escapement

bge

The chute has a slight lateral inclination
toward the side of the orifice m, Fig. 1, so that
the ball,whendropped,will naturally passalong
that side of the chute to the orifice m and pass
through it. In order to make it pass to the
other orifice, n, it must be diverted from its
natural course, and this is done by the diago-
nal lip ¢, Fig. 5, attached to the lower arm of
the escapement. This lip reaches down to just
above the bottom of the chute,as seen ate, Fig.
5, and is diagonal to its direction, as seen at
e, Fig. 1, :

When the armature and escapement are in
their position at rest, held by the spring 4
against the stop, the distance of this lip from
the side m of the chute is such as to allow the
ball to pass freely-along that side to the ori-
fice m ; but when the armatuare is brought up
to the magnet to drop a ball this lip will also
be brought up to the side m of the chute, and
if it be kept there it will interrupt the line of
motion of the ball and divert it to the opposite
side of the chute, or to the side n of the par-
tition p, Fig. 4, and it will pass to theorifice n.
Now, as the interval of time required for the
ball, when dropped, toarrive at the point inthé
chute opposite the diagonal lip e is greater
than that required by the spring i, Fig. 2, to
throw back the arm with the diagonal lip
when the ciruit is broken instantly after being
closed, the consequence is that when'the ball
is dropped by an iustantateous action of the
magnet—that is, it the circuit be closed and in- -
stantly broken—tle ball dropped will pass to
the orifice m ; but if the action of the magnet
be prolonged by keeping the eircunit closed a
short interval of time, it will pass to the ori-
fice n.

- Having thus the means of dropping ballsand
eansing them to drop at pleasure through either
of the two orifices or tubes, m or %, they may
be dropped and distributed upon an endless
belt moving just below the orifices with a
uniform velocity, thus forming the signs before
described.

In order to take off impressions from the
balls upon paper as they are dropped, two roll--
ers, » and 3, Figs, 1 and 2, mounted upon axis
and turping with a uniform velocity, are
placed at right angles to the chute, with their
peripheries in contaet; their line of contact
being direetly below the two orifices or tubes,
m and n, as seen most clearly in ¥ig. 2. These
rollers are of wood, about one and a quarter
ineh in diameter and about an inch lomg.
They have grooves arcund them, (not seen in
the drawings,) forming at their point of con-
tact circnlar orifices—say about one-eighth of
aninchin diameier—perpendicularly below the
orifices in the chute. One of these rollers, s,
is covered with an elastic cloth or buckskin
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or it may be made of cork, in which case it
-would require little or no groove. These roll-
ers carry between them a narrow strip. of
paper, ¥ ¥, Fig. 2, (not shownin Fig. 1,) which
they draw off from a roll by their motion and
deliver ont. When a ball is dropped and
passes out of the orifices in the chute it falls
directly in contact with the paper and in the
grooves in the roller r,and is'carried through
between the rollers by their motion, indenting
the paper on a line corresponding with the ori-
fice through which the ball dropped. Itiseasy
to see how the indentations thus made on the
paper, corresponding, as. they will, with the
ballsdropped, will be copiesof the signs before
mentioned. ' '
The balls, as they pass from betwcen the two
rollers, by their motion fall into an inclined
channel of wood, ¢ %, Figs. 1 and 2, about three
inches long, placed below the rollers aud par-
allel to theiraxes. The ballsthen pass by grav-
ity along this channel, and are delivered from
it into the buckets of the elevating-wheel W,
Figs. 1 and 2, upon the same axis with the
roller’s. This wheel is shown in section, Fig.
3. They are raised by this wheel, and deliv:
ered from it.atits mostelevated point into the
inclined channel z, Figs. 1 and 2, placed par-
allel to and close tothe sideof the wheel.. From
this channel they pass to the channel A Rz,
with which the former is connected, asseen at
k!, Fig. 1. They are thus returned to the drop-
ping apparatus, and a_ succession of them is
constantly kept up, their humber being such

as always to afford a supply at the dropping-

point W%,

Uniform motion may be given to the appa-
ratus in any convenient way by power applied
to the pulley 2, Figs. 1 and 3, upon the axis
of the elevating-wheel. '

If an endless belt is used, it is best to make
its outer surface of some rough substance, as
velvet, that the balls, when dropped upon it,
may have no tendency to change their places
on iti - :

I have also contemplated. employing two cir-
cuits ‘to form signs for telegraphic purposes
by dropping balls of differerits sizes or different

colors, and made numerous experiments'to

test the operation, as also the employing the
deflective power of the current upon a needle,
using a single cireunit for the purpose of drop-
ping balls of two descriptions, and thus form-.
ing telegraphic signs; -but I regard all these
methods as inferior to the method of operating
above described.
. Having thus fully described my invention,
what I claim in it as new,and desire to secure
by Letters Patent, is— o S
“1. The forming signs for telegraphic pur-
poses by the dropping of balls upon anendless
belt moving with a uniform velocity, substan-
tially in the manner described.
2. The taking off impressionson paper from.
balis as dropped, substantially in the manner

deseribed, for telegraphic purposes.

- In witness whereof I have hereunto set my
hand this 8d day of April, in the year 1843,
: CHAS. F. JOHNSON,
Witnesses :
' STEPHEN DEXTER,
- F.J. FAY,




