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UNITED STATES

PaTENT OFFICE

CHARLES L. BUCKINGHAM, OF NEW YORK, N. Y.

PRINTING-TELEGRAPH.

SPECIFICATION forming part of Letters Patent No. 487,983, datad December 13, 1892,
Application filed April 20, 1890. SerialNo, 348,877, (Nomodel)

To all whom it may concerr:
Be it known that I, CHARLES L. BUCKING-

_ HAM, a citizen of the United States of Amer-

IO

15

20

25

30

33

40

45

5o

ica, residing in the city, county, and State of
New York, have made a new and useful Im-
provement in Long-Line Printing-Telegraphs,
of which the following is a specification.

The object of my invention isto reproduce |

messages in print as rapidly as they have
heretofore been recorded in dots, dashes,and
spaces by the Wheatstone or other similar
methods and by the employment of only about
the same number of main-line pulses.

In the Wheatstone system positive and
negative currents are alternately and auto-
matically sent over the line, and at the receiv-
ing-station a polarized electro-magnet under
the influence of positive pulses causes the
point of an ink-marker to be brought against
a moving band of paper, while by a negative
pulse the pen is raised and the mark termi-
nated. Like Wheatstone,I prefer to employ
positiveand negativepulsesand a polarizedre-
ceiving-eleciro-magnet, though,as willbehere-
inafter seen, currents of one polarity only and
a neutral receiving-magnet might be used in-

"stead. In thealphabetsof both systemsdots,

dashes, and spaces are employed; but in mine
every letter requires the transmission of the
same number of pulses, and if a Wheatstone
ink-writer were placed in the main line of my
system it would record three ink-marks to the
letter. In sending six reversals, however--
three positive pulses and three negative for
each letter—my system would seem to be at
a disadvantage, for Wheatstone is obliged to
transmit only two pulses in some cases and
four in others. Aun average, however, shows
little advantage in favor of either system, for
oftentimes Wheatstone must transmit twelve
and fourteen reversals in sending a letter. A
comparison shows that all Wheatstone letters
requiring six reversals have the same ele-
ments as certain letters in my alphabet and
that a divergence between the two only oc-
curs where Wheatstone employs more or less
than six. Instead of employing a series of

adjusters capable of being brought into ac-
tion one or more at a time to move a type-
carrier to any desired position, my present
improvementcontemplates the use of as many
type-levers and type-lever maguets as there

arecharacters to be printed. In other words,
I propose to adapt the type-writer to a single-
line telegraph in such manner that each let-
ter is transmitted by a series of pulses, one
following another.

I will now deseribe my invention by refer-
ence to the accompanying drawings. -

Figure 1 is adiagram showing the arrange-
ment of electrical devices employed at a re-
ceiving-station. Fig. 2 is an illustrative dia-
gram of my transmitter. Fig.3 is a diagram
of the Wheatstone transmitter. Fig. 4 is a
diagram of my alphabet,showing thesequence
of carrents employed. Fig. 5 represents my
alphabet, shown in Fig. 4, transformed to
meet the requirements of the Wheatstone
transmitter and the Wheatstone perforating
mechanism. Fig. 5 also shows my alphabet
when reproduced by the Wheatstone ink-
writer. Fig. 6 is a diagram showing a frag-
ment of an ordinary type-writer and electro-
magnets for operating the type-levers.

In Fig. 2 I haveshown at the transmitting-
station a strip of paper having two rows of
perforations passing over a rotating metallic
drum q, the shaft of which is connected with
the main line L. by means of a friction-brush
b. ' The negative pole of one battery is con-
nected with a stylus ¢ and the positive pole
of a second battery with a stylus d, while the
two opposite battery-polesare joined together
and to earth G. It is thus seen that positive
pulses are sent to line when the point of
stylus d falls within apertures of the upper
row and that negative pulses are transmitted
as ¢ falls within those of the lower row.
Some of the perforations are elongated, and
in all cases a hole in one row is opposite a
space between holes in the other, so that as
the paper strip is drawn over the drum posi-
tive and negative pulses arealternately trans-
mitted to line. The letters are represented
by the six perforations in each case between
the transverse lines.

At the receiving-station, Fig. 1, R is a po-
larized relay, the armature of which vibrates
between contacts g hand alternately connects
battery B’ through escapement electro-mag-
nets n »n’. A shaft under the action of any
suitable motor (not shown) tends to rotate in
the direction of the hands of a clock, and
upon this shaft is fixed an escapement-wheel
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having three teeth, together with a trailing
arm T, carrying a conductor which sweeps
over a sunflower consisting of a circular se-
ries of segmental contacts numbered from “1”
to “6.” Bythismeans arm T iscaused toad-
vance one-sixth of a rotation each time relay
R changes battery B’ from magnet n to 7/,
and vice versa. Itisthusseen thatthe trailer
makes a complete rotation each time six re-
versals are sent over the main line, this being
the number required to transmit and print
each letter. Theemployment of this number
of pulses to send a letter presupposes the use
of thirty-two or some less number of type-
levers. If, however,less than sixteen or more
than thirty-two type-levers were used in a re-
celving-instrument, only four perforations in
one case would berequired, while eight would
be necessary in the latter.

Branches 11 to 15 are connected with the
first five segments of the sunflower, and they
include a combination of polarized electro-
magnets UV W X Y, which I term “select-
ing-relays,” there being sixteen Y’s in 11,
eight X’s in 12, four W’s in 13, two V’s in 14,
and one U in 15. These branches are con-
nected by wire 10 in multiple ecircuit with
battery B, one pole of which is joined to

-the armatuare-bar of relay S, while the front

contact is connected with a circuit-brush y,
‘bearing upon the shaft of trailer T. The
short currents sent over the main line are
insufficient to attract the armature of relay
S, although they serve to actuate the es-
capement which controls the sunflower trail-
er’s rotation. If, however, a main-line pulse
were proionged;the trailer would be arrested
and the armature of relay S would be at-
tracted to front contact, thus closing battery
B through one of the several branches con-
taining the selecting-relays, and the arma-
tures of the selecting-relays in such branch
would be thrown to the right or against the
front contacts. In like manner, if the trailer
were successively arrested in passing from
segment to segment in the course of a rota-
tion the tongues of all the selecting-relays
would be aectuated.
its character is determined by the particular
pulse or pulses which are prolonged, and, as
willbeseen by referring to my alphabet, Fig.
4, some one or more of the six apertures for
each letter are elongated. As the trailer ro-
tates over the sunflower it will be arrested
upon segments corresponding with the elon-
gated -apertures in the letter being trans-
mitted.

InFig.1Thaverepresented aseries of thirty-
two magnets Z for separately actuating the
type-writer,and only oneof these magnetscan
be brought into action at a time, whateverthe

‘movements of the armatures of the selecting-

relays. The terminals of magnets Z are con-
nected on one side in multiple circuit by wire
32 with battery M, while upon the other side.
they are connected with contacts m m’of se-

In transmitting a letter’

lecting-relays Y. Likewise the tongues of
relays Y are joined with contacts 17’ of X, the
armatures of relays X with contacts % %’ of
W, the armatures of relays W with contacts
44" of V, and the armatures of relays V with
contacts 72’ of relay U. At all times a cir-
cuit will be formed from wire 38 through
some one of the type-magnets. This eircuit,
however, is normally broken at the tongue of
relay N,which restsat back contact £ When,
however, the trailer has reached the No. 5 seg-
ment, it closes local circuit 30, including relay
N and battery O. One terminal of 30 is
joined with segments 5 and 6 and the other
with brush- Z; the latter bearing upon the
shaft of the trailer. The necessity for relay
N isapparent. Withoutita circuit from bat-
tery M would at all times be formed through
some one of the type-magnets Z, and a new
circuit would thus be formed upon operating
therelaysin any one of the selecting branches,
thus causing one or more false impressions
in the transmission of each letter. By con-
necting local eircuit 30 with segments 5 and
and 6 it is obvious that all of the circuits
through the type - magnets will remain open
until the required ones of the selecting-relays
have been set, because the setting of the se-
lecting-relays precedes the operation of relay
N. After the selecting-relays have been seot
and printing effected by the completion of
some one of the many printing - eircuits the
armatures of the selecting-relays or such of
them as have been moved must be returned
or reset to their back contacts. This I can
accomplish preferably by providing the se-
lecting-relays withopposing coilsor other suit-
able devices connected in multiple branches
21 to 25 with a local battery placed in wire
20. At the sunflower the resetting-circuit is
formed by brush x through the trailer and
segment 6. The tongues of the selecting-re-
lays have a bias toward back contact, and
when brought tofront contact by a pulse they
will remain in such position until retracted,
although the carrent by which they have been
moved has ceased.

It is apparent that neutral as well as polar-
ized magnets may be used for selecting-relays
and thatany suitable mechanical means might
beemployed to reset their tongues while trailer
T is passing over segment 6,

Fig. 6 represents two printing-magnets Z of
the series shown in Fig. 1. “The type-levers ¢
are pivoted at w upon supports s and are
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joined by short arms to links 7, which form

connections with armature-levers q, the latter
being normally held in an upper position by
spring p. The type-levers carry type v,which
are struck against a sheet of paper P, extend-
ing under an impression - drum A to print a
message. )

From the foregoing it is seen that my let-
ters are formed by prolonging, strengthening,
or otherwise modifying some one or more of
the six pulses required to transmit and record
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a letter and that the character of curreuts is
precisely the same as in the Wheatstone sys-
tem.

While Wheatstone for many characters em-
ploys more or less than six pulses, he, however,
always uses an -even number for each, and a

positive pulse on the line is always followed’

by a negative. In both systems these trans-
missions when reproduced by an ink-writer oc-
cur as dots and dashes and as spaces between
the ink-marks, and thus it is that my mess-
ages may be perforated by the Wheatstone

punehers nowcommonly used and transmitted

through the Wheatstone sender without ti
slmhtest modification. The alphabet with

prolonved holes, as shown in Fig. 4, might be i

used in practice. I prefer, however to traus-
form this arrangement into that shown in Fig.
5,the latter bemv adapted to the Wheatstone
transmitter without change. In Fig. 5 two

perforations in a vertical hne repr esent a dot,

and passing dwwonallv downward to the
right across one space to a second perfora-
tion is a dash, representing a prolonged. posi-
tivecurrent. Likewi ise, beginning with a per-
foration in the lower row and paesinor diag-
onally upward to the right acrossthree spaces
to a second perfor atlon is a space or what is
produced by a prolonged negalive current.
Where two perforations are in the same trans-
verse line, a positive current is first sent by
the upper hole and a negative current next
by the lower, a result which arises from the
fact that the needle or pin passing overthe
upper row of holes is in advance of the other
by about the width of a perforation.

Fig. 3 shows an ordinary form of Wheat-
stone transmitter, in which battery B’/ israp-
idly reversed through arms z’ ¢/, pins v w’,
and disks D’ B/, while a strip of perforated
paper, like that of Fig. 5, is constantly pass-
ing between the upper ends of needles g’ W/
and a toothed wheel. A rocking beam hav-
ing pins w ¢ is vibrated by a link 0" and a
erank o, the latter being revolved by a pin-
ionr, gearing with a Wheel s’. It isseen that
pins t 1 serve to aliernately depress levers i’/
4", and to thus move arms &’ I” and rods m””

n’’, the latter being passed through arms F’
(x ‘but these pins do not press needles g h
upwald The springs attached to &’ I/, how-
ever, exert considerable force, tending to raise
needles g’ 1/,and this they aecomphsh when-
ever ape1tures in the paper pass above their
ends, but not otherwise. The arm G is held
at one side or the other by a jockey - wheel
mounted upon a spring H, and by this means
the battery is never reversed after a pulsa-
tion has been begun until an opposite per-
foration has come into position over its pin.
While a pin is pressing against the paper the
vibrations of the walking-beam will not re-
verse the battery. It is due to this fact that
circular perforations all of one size, as shown
in Fig. 7, may be employed, even where some
of the pulses are to be prolonged.

{"this class may be found in the art of printing
I te,letrraphy and do not hele requlre further:
while beginning with an upper perfora.tlon i '

It is apparent that only currents of one po-
larity need be used, thus enabling relay R to
be made neutral, and as is well known the
‘Wheatstone sybtem is capable of this modi-
“fication. In such a case the upper holes in
the paper would mereély serveto begin a pulse,
while the lower ones would only act to dis-
continue it without sending a current of op-
‘posite polarity.

In practice the plolontratmn of pulses will
"be found to be superior to all others in this
‘system, for by this means the current at a
distant station is more effectually strength-
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.ened than by merely adding more battery
It is obvious that a series of main-line’ ‘Pulses
‘may also be modified in many ways§ other

han by adding battery. Certain ~pulses-
1ight be omitted or be given a harmonic ¢har-
A large Varlety of modification§

Gter.

of a, single main hne, a main-line relay ;
sunﬁowel a series of sunflower branches
taining seleotm@-relays, one or more_of,
relays being brought into action fo
eha,racter trausmltted a type-writing:
and a'series of printing-circuits, one-for.eac!
typeicharacter, said prmtlnmmrcmts ‘being’
sepafately selected in each case by-o 3
more of said selecting-relays.

2. In a printing-telegraph, the eombmat n
of ‘a-single main line, a main-line relay; a
sunﬂower, a series of sunflower branches.con-
taining selectlnw-relays, a type- ertmg’prmt-
er, & Series of printing-magnets, and a Series
of prmtmcr—mrcults, one for each character,
joining the printing-magnets one at a. ‘rlme,
which are formed through the tonguesof the
selecting-relays, substantlally as descmbed

3. In a printing-telegraph, the combination
of a main line, a relay, a sunflower, a series
of sunflower branches containing selecting-
relays, a series of actuating-magnets, and a
series of circuits formed through the tongues
of the selecting-relays, by which the actuat-
ing-magnets may be brought into action one
at a time to actuate printing-levers.

4. In a printing-telegraph system, the com-
bination of a telegraph-line, a main-line relay
operated by alternately positive and negative
currents, a series of branches controlled by
said relay, which include selecting-relays, one
or more of said relays being brought into ac-
tion for each character transmitted, through
whose tongues, taken in series or tandem, are
successively formed a series of local cireuits,
and a series of electro-magnets controlled
thereby.

5. The combination of a telegraph-line, a
relay, a sunflower, and mechanism for actuat-
ing amoving arm,a series of multiple branches
or circuits containing selecting-relays, sub-
stantially as described, a series of branches

110

113

120

125

130




formed by the tongues of the selecting-relays,
the path of each branch including a series or
tandem arrangement of said tongues, and a

- series of electro-magnets controlled-thereby.
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6. In an automatic printing-telegraph sys-
tem, the combination of a transmitter em-
ploying a paper tape upon which each letter
or character is represented by an equal num-
ber of perforations or embossures and which
is transmitted by an equal number of sue-
ceeding electrical pulses, a single main line,
a main-line relay, a series of selecting-relays
controlled by the main-line relay, a series of
type-magnets, and a series of circuits, one for
each type-magnet, formed by the selecting-
relays, by which the actuating-magnets may
be brought into action one at a time to actu-
ate a corresponding series of printing-levers.

7. The combination of a telegraph-line, a
relay, a sunflower, and mechanism for actuat-
ingamoving arm, aseries of multi plebranches
or cireuits containing selecting-relays, snb-
stantially as described, a relay for closing
said branches or circuits, a series of multi ple
branches or circuits formed by.the tongues
of the selecting-relays, a relay for closing said
circuits, controlled by the sunflower, and a se-
ries of electro-magnets controlled thereby.

8. In an automatic printing-telegraph, an
alphabet in which each of its letters is formed
by a definite number of transmitted. pulses,
the character of the letters being determined
by prolonging, strengthening, or otherwise
modifying one or more of said pulses,a single
main line, a relay at the receiving-station, a
sunflower or equivalent device, a series of
multiple branches or circuits containing se-
lecting-relays, substantially as deseribed, a
series of multiple branches or circuits formed
by the tongues of the selecting-relays, a type-
writing machine, and a series of actuating
electro-magnets Z, as and for the purpose set
forth.

9. In an automatic printing-telegraph, an

487,683

alphabet in which each of its letters is formed
by a definite number of transmitted pulses,
the character of the letters being determined
by prolonging, strengthening, or otherwise
modifying one or more of said pulses,a single
main line, a relay at the receiving-station, a
sunflower or equivalent device, a series of
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multiple branches or circuits containing se- -
lecting-relays, substantially as described, a -

resefting cireuit orcireuits, a series of multi-
ple branches or circuits formed by the tongues
of the selecting-relays, atype-writin gmachine,
and a series of actuating electro-magnets Z,as
and for the purpose set forth. ‘

10. In an automatic printing-telegraph in
which messages are transmitted by an alpha-
bet in which each letter is formed by a defi-
nite number of transmitted pulses, the char-
acter of theletters being determined by pro-
longing, strengthening, or otherwise modify-
ing some one or more of said pulses, the com-
bination of a single main line, a polarized
relay R, a sunflower, a series of branches 11
to 15, including selecting-relays, a relay S, a se-
ries of actuating-magnets, and circuits formed

by the tongues of the selecting-relays, includ-

ing said actuating-magnet,a relay N, a series
of resetting branches or circuits 21 to 25, and
a type-writing machine, substantially as de-
seribed.
11. The combination of a single main line,
a polarized relay, a sunflower, a series of
branches 11 to 15, including selecting-relays,
a relay S, a series of resetting-coils or equiva-
lent devices, a series of actuating-magnets,
circuits formed by the tongues of the select-
ing-relays, including said actuating-magnets,
a relay N, and a type-writing machine, sub-
stantially as described. .
Signed April 26, 1890.
CHARLES L. BUCKINGHAM.
Witnesses:
JOHN C. SANDERS,
C. W. CoNkLIN,
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