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UNITED STATES

PaTeENT OFFICE.

FRANK ANDERSON, OF PEEKSKILL, NEW YORK,_ ASSIGNOR TO THE AMERI-
CAN RAPID TELEGRAPH COMPANY, OF CONNECTICUT.

AUTOMATIC TELEGRAPH.

SPECIFICATION forming part of Letters Patent No, 265,358, dated October 3, 1882,
Application filed May 20, 1881. Renewed September 6, 1832, (No model.)

To all whom it may concern :

Be it known that I, FRANK ANDERSON, of
Peekskill, in the county of Westchester and
State of New York, have invented a new and

5 useful Improvement in Automatie Telegraphs;
and I do bhereby declare that the following is
a tull, clear, and exact description of the same.
My invention relates to telegraphic methods
and apparatus of that class in wkich electrical
1o impulses of more or less alternating polarity
are sent into the line for the purpose of in-
creasingthelegibility and speed. Though more
broadly applicable, it is more particularly de-
signed for operation in connection with the
15 special method set forth in Letters Patent of
the United States No. 172,409, of January 18,
1876. In that patent the perforated fillet of
paper by which the proper connections and
breaks in the circuit are made is provided with
20 two rows of holes alternating in position, and
the alternate perforations are all used to form
the characters which represent the letter or
letters of the message transmitted. Thus the
perforation or perforations in one line compose
25 with alternating perforation or perforations in
the other linean integral group of perforations,
which transmit the character representing the
Tetter. Itisessential in this method that these
component perforations, or the perforation
3o or perforations in one line which produce a
mark or a sign shall alternate with the other
component perforationsintheotherline. These
component perforations which make up thein-
tegral group representing the character are
35 easily made so as to alternate, and when the
integral perforations or groups are cowmposed
of an even number of component perforations,
and are followed by like groups of integral
perforations, the same alternation of polarity
40 would ensue between the groups forming dif-
ferent characters which represent letters; but
when uneven groups or integral perforations
formed of an uneven number of component
perforationsarefollowed bylike uneven groups
45 no alternation of polarity would ensue between
these groups, and it became necessary to re-
verse the position of an uneven group follow-
ing an even or of an even group following an
uneven. This reversal of the charaecters or
5o groups of perforations representing the char-
acters was accomplished in the machine shown

in Letters Patent of the United States No.
228,583, dated June 8, 1880,

The object of this invention is to secure the
necessary alternation of polarity, to avoid the 55
complexity of the method and apparatus re-
ferred to, and to simplify the operation re-
quired in the final preparation or composition
of a fillet for use in this system of telegraphy.

The natare of my invention is fully explained 6o
in the following specification in connection
with matters well known in the art and in part
herein referred to, and is specifically indicated
in the claims. .

In the drawings, Figure 1 represents the 65
baud or fillet as prepared for use in the com-
posing-machine, and Fig. 2 the fillet after leav-
ing composing-machine and ready for the trans-
mitting-instrument. Fig.3representsthe writ--
ingorrecord produced by the fillet. Tig.4rep- yo
resents the transmitting meehanism with bat-
tery and connections. Fig.5 is a perspective
view of transmitting and pole-changing de-
vice. Tig. 6 shows modification of Figs. 4 and
5. Figs.7,8,and9alsorepresent modifications. 75

It will be observed that the strip of paper
represented in Fig. 1 is perforated with two
rows of holes, separated by equal spaces, and
the holes inone rowlocated opposite the spaces

"in the other, whereby, when the fillet passes 8o

under the brushes nsed in the apparatus to
which this invention relates, alternating im-
pulses of opposite polarity are sent. If this
strip of paper, perforated as shown, be put
into a transmitter in which only a short im- 8g
pulse of opposite polarity is transmitted after
each recording-current, or in. which a current

of opposite polarity to the recording-current
flows on the line, whenever the recording-cur-
rent is broken a single row of sharp dots is go
produced. The same strip in the apparatus
shown in Patent No. 172,409, above referred
to, will produce a double row of sharp dots,
and out of the single or double row by my se-
lecting method the necessary characters may g5
be taken to represent letters of the alphabet.

I propose, however, to use a transmitter sub-
stantially such as that shown in Figs.4and 5. -
In these figures, A represents a drum or e¢ylin-
der equal in length to the width of the paper oo
fillet. It is composed of three disks of metal,

& o' @, insulated from each other by proper
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material, » #, the disk «” being in eleetrical
connection with theshaft S,and through spring
¢ with line L, the other two disks, ¢ a/, being
connected one to the positive and one to the
negative pole of battery B Dby springs b V.
The battery B is equally divided, so that one-
half only is in action at one time, it being vir-
tually two batteries. The rows of holes m 4,
Itig. 1, in the fillet are so placed that onerow,
m, will cover only the part @ of the drum A,
and the other row the part «/. Resting on
the drum A, except when separated by the
paper fillet,is the brush C, whose wires, falling
throngh the holes in succession as the paper
is moved, close the circuit between the biush
and the battery, first of one side or half and
then of the other of the battery; but never
with both sides of the battery at ouce, owing
to the alternation in position of the two rows
ot holes m n. With paper perforated as in
Fig. 1 in this transmitter no current could pass
to the line L, because the part ¢ of the brush
1ests on imperforate paper, and the circuit is
not completed to the line; but if another se-
ries of holes be made in the fillet, as shown in
TFig. 2, contact of the brash C with a// will be
permitted, and whichever current is passing
into C through holes m or n will be transmit-
ted to the line and thence to the receiving-sta-
tion. The holes of the third row are placed
opposite (transversely) the holes in rows m or
an, and never so as to cover two or part of two
holes.  With a brush having one part, ¢, set
in advance or in the rear of the other part the
relative position of the holes might be differ-
ent. It the holes of the third row are made
close together, so that a hole in the third row
comes opposite every hole in m and n, as at
the left in Fig. 2, the resulting record by.the
double-pen system will be as shown in the
lower corresponding part of Fig. 3—namely, a
series of dots (short dashes) alternating be-
tween the upper and lower line, just as in the
rows m and n of the perforated strip, and all
1esulting from the single row of heles in the
lower part of the strip. Soit will be seen that
as the upper rows of Loles are all uniform and
may be prepared beforehand it is only neces-
sary in composing a set of characters to per-
forate in a single row and at proper points as
many holes as may be required. The uniforin
rows of holes m n act simply as a pole-chang-
er by presenting alternately positive and nega-
tive currents, while the third row acts solely
to select those impulses that are needed to
produce the desired characters. Dy noticing
the perforations in Fig. 2 it will be seen that
when the lowerline, [, of the perforations ends
no more of the alternating currents presented
can pass to the line L till other holes occurin
that row. The result is that, as thereisno op-
posing current to neutralize the last impulse,
it continues for some time to mark the paper,
asin Fig. 3, gradually,however, failing. Now,

it another selecting-hole should occur and the
hole selected in m or 2 should be on the same
line as the last, the two records would run to-
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gether and destroy distinetness; but if we
place our next selecting-hole opposite a pole-
changing hole whose number couanting from
the last is an odd namber the recorded mark
will be distinet, because it is on the opposite
line from the preceding mark, as at 1, I'ig. 3,
and puats to the line an impulse of opposite
polarity. '

In forming the letter A of the ¢ Morse” al-
phabet, as shown at 1, I'ig. 3, in the perfora-
tions two holes of line I, Fig. 2, close together,
select successive impulses of opposite polarity,
and the second hole, not being immediately
followed by another, * tails ” out and forms the
dash of the A. Now, to keep said dash from
tailing out to an uncertain length, and thus
losing its identity, a third bole is selected at
an odd number, distant and therefore of an
opposite polarity, to cut oft the A dash. As
there is no ready way of preventing this im-
pulse from being recorded also, (in the double-
pen system,) the space is made long enough to
make a dash always recognizable as a space-
dash. . Thus we record or get a dot or line to
represent not only the letters or characters,
but a longer dash that represents the space
also, said space-dash being twice as long to
represent space between words. The nextlet-
ter or Morse character shown in Fig. 3 is the
letter B, at 2, a dash and three dots—a letter
which requires five selecting holes, including
one for space. The next letter,3, I'ig.3,shown
is one of two dots, I, which requires three se-
lecting-holes. This letter is shown repeated
in the perforation—that is, at the proper dis-
tance. Three more selecting-holes are made,
sending three more impulses, two for dotsand
one for space-dash, which latter in this in-
stance tails outindefinitely. By observing the
two letters I T the effect of spacing the letters
a distance that includes an odd number of the
pole-changing holes may be seen. 1t canses
an alternation orreversalin the position of the

record—that is, the I in one ¢ase begins on the.

upper line and in the other case on the lower
line. If the second I (4) had begun on the
same line as the first I, (3,) the first dot of the
second I would form a continuationof the first
I-space, and only one dot (the upper) would
haveappeared. The selected holes in Fig. 2 are
blackened in the drawings, that this alternat-
ing feature may be readily seen. AshLas been
seen, this selection is accomplished by simply
allowing the proper distance between each let-
ter, which is the office of the feeding mechan-
ism of the composing-machine or perforator.

Fig. 6 shows a variation of the transmitter.
Instead of dividing the drum A, the brush C
may be divided into three parts,asshown, and
the drum left solid. In this form two of the
brushes present opposite poles to the drum,
and the latter connect to brush ¢, thence to the
line whenever selecting-holes occur.

I do not confine myself to the precise form
lierein shown, for the arrangement can be va-
ried in a number of ways withont departing
from the general principle of my invention.
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It is evident that the pole-changing holes

may be placed opposite,instead of in alternate

positions, and- the brushes placed obliguely,
as shown in Fig. 7, in which the spaces be-
tween the pole-changing holesare equal to the
diameter of the holes, the selecting-holes and
contact-wheel being the same; or one brush
may be placed behind the other and the holes
in a single line, at a distance apart equal to
to their diameter, as shown in Fig. 8, with the
same result. In this case the drum is solid and
brush divided, as shown; or a single brush
and single row of holes might be made to ac-
complish the same result through a pecaliar
arrangement, whereby one battery would act
only when the other (a stronger one) was cuf
out, as shown in Fig. 9. In this figure the
battery A’ is double the power of battery B.
The batteries have opposite poles to the
ground, and the contact-wheel is divided, one
part being to earth and the other to line.
When the fillet is in position shown in the fig-
ure battery A’ overpowers B by an amount
equal to B,and a positive carrent goes to line.
When brash e falls on the contact - wheel
through a hole battery A’ is short-circuited and
B throws a negative impulse to the line. The
selecting-holes are the same.

1t is also evident that other means may be
used in connection with a drum, besides the
double row of holes, to cause the alternatives
of polarity, and the alternatives otherwise pro-
duced may be selected in the same way by the
brush and selecting-perforations.

The main object of my invention is incladed
in any of these methods, that object being the
simplification of the work done by the com-
poser of a message, so that comparatively sim-
ple mechanism will perform the work.

The previous perforation of the two uniform
rows of holes is a very simple operation, and
is designed to be done on separate machines.
When the paper, perforated as shown in Fig.
1, is pat into the perforator for perforation of
the third row, the holes previously made serve
as an aid to the controlling of the paper, so
thatacertain relation may always be preserved
between them and the selecting-holes, made
during the composing operation. This is ac-
complished by having the feed-wheel of the
perforator studded with pins that enter part
of the holes and insure proper p031t10u of pa-
per fillet.

T am aware that transmitting-instraments
that present alternate currents for selection
have been used, as in the Wheatstone system
and others; but the said alternations or pole-
changers were produced by separafe mechan-
ism and entirely mdependeut of the perforated
fillet.

I am also aware that paper fillets have been
used for'causing alternations of currents, as in
the Foote and Randall patent abovereferred to
and others; but in these methods the alterna-
tions are made only as they are selected, and
require complicated combinations of perfora

tions and perforating mechanism that are dif-
ficult to produce and operate.

Having thus described my invention, what
I claim is—

1, In combination with a drum and electri-
cal connectiouns, asdescribed, a fillet perforated
with tworowsof eqmdlstant alternating holes,
adapted to operate in connection with contact-
points, and also provided with a third set of
selecting-holes adapted to operate in connec-
tion w1th a third brush or contaect-point, where-
by the selected impulses are put to line, sub-
stantially as described.

2. The combination of the drum, composed
of three insulated sections and provided with
electrical connections, as described, a brush,
C, adapted to cover the three sectlom and of
a ﬁlleb provided with two rows of equldlataut
holes madeé to operate in connection with the
brushes as pole-changers, and provided also
with a third row of selecting-holes, arranged
in the described relation to the first, all sub-
stantially as set forth.

3. A fillet of paper or like material perfo-
rated with two continuous series of equidis-
tant holes that act as pole-changers, and hav-
ing a series of selecting - holes arranged in
the described relation to the pole-changing
holes—namely, having the selecting-holes so
spaced that the distance from one impulse to
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another shall always include an odd number -

of the pole-changing holes—substantially as
set forth.

4, A fillet of paper perforated with two se-
ries of equidistant holes adapted to act aspole-
changers, an additional row of holes adapted
to select of the impulses presented those only
that are an odd number distant, substantially
as described.

5. In a transwitting-instrument in which a
pole-changing fillet of paper is used of the
special form shown, the drum or cylinder A,
divided into three insulated sections, a a’ o'/,
and the springs or brush C, made wide enough
to cover the three sections, substantially as
described.

6. A perforated non-conducting fillet hav-
ing one or more rows of equidistant holes, in
combination with a divided contaect-wheel,
suitable brushes, and line and battery connec-
tions, substantially as described, whereby the
fillet acts as a continuous pole-changer, sub-
stantially as described.

7. A perforated non-conducting fillet hav-
ing two rows of equidistant holeq in combi-
nation with a divided eontaet- Wheel and line
and battery connections, substantially as de-
seribed, whereby the fillet -acts as a pole-
changer, substantially as described.

Intesfimony whereof I have signed my name
to this spemﬁcatlon in the presenceof two sub-

seribing witnesses.
FRANK ANDERSON.
Witnesses:
RUFUS ANDERSON,
COLERIDGE A, HART.

ICC

I0§

I1o

I[S

I25




