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To all whom it may concern: /]

Be it known that 1, CHARLES L. BUCKING-
HAM, a citizen of the United States of America,
residing in the city, county, and State of New
York, have made a new and useful Improve-
mentin Printing-Telegraphs, of which the fol-
lowing is a specification.

In another application executed by me No-
vember 2, 1888, I have described and claimed
certainimprovementsin telegraphyand print-
ing-machines in which a series of impelling
devices employed for rotating a type-wheel
are operated by a multiple-telegraph system.
Theseveral impellingmechanisms are capable
of operation,separately,altogether,orin minor
combinations, and act conjointly, any one of
themservingtoimpartamovementtothetype-
wheel supplementary to thatset up by oneor
more of the others, while rotation effected by
two or more of said mechanisms operated to-
gether is equal to the sum of the movement
due to their action when called into opera-
tion singly, and not in conjunction one with
the others. In that application the press
mechanism is brought into action as a condi-
tion subsequent to the operation of the type-
wheel by the closing of a local circuit in-
cluding a press-magnet, either through the
agency of impelling devices for operating the
type-wheel or by the opening and closing of
such local-circuit contacts by the various po-
sitions of rotation of the type-wheel. These
arrangements require the return of the type-
wheel to its initial position after an impres-
sion before the press can again be brought
into action; nor can the printing of a char-
acter be repeated without first returning the
wheel to zero and readjusting it, and thus it
is that a second blank space upon the wheel
is required to enable the making of blanks
between words in the recorded messages.

The object of my present improvement is
to enable spacing between words while the
wheel remains in its initial position, and- the
repeating of characters in a message while it

‘remains in a fixed position and adjusted to

print such character. A further advantage
of this improvement is that after an impres-
sion has been taken the type-wheel-impelling
devices brought into action need not be re-
turned to their original position before other

devices for bringing the wheel into place for

\%37/.84:3. (No-medet!

#ite noxt character are operated. While the

impelling devices for giving the wheel one ad-
justment are returning to their normal posi-
tion,otherdevices for giving the wheel its next
position may be actuated. Thus the adjust-
mentof the wheel toa position to print asecond
character is accomplished in the same time
that would otherwise berequired toreturn the
wheel toits initial point after the firstimpres-
sion. To aceomplish these results,I employ s,
press mechanism which is made to operate
in unison with the transmitter at the distant
station but by mechanism whose operation is
independent of the type wheel or apparatus
connected therewith. The type-wheel de-,
viees and the press mechanism are independ-
ent of each other, except that both are oper-
ated by or in unison with the transmitter,
and thus it is that no movement of the wheel
or apparatus connected therewith is neces-
sary to the operation of the press. To this
end a periodically-vibrating platen is used,
whose movement is controlled from the trans-
mitting-station. The press is ¢o timed as to
be raised for an impression only after the ad-
justwment of the type-wheel, and reciprocally
the action of the wheel is periodical in that
its adjustment for an impression is effected
at regular intervals and momentarily before
the operation of the press. This resultis ac-
complished by running a strip of perforated
paper through the transmitter at a uniform
speed, within which are formed characters at
equal distances apart along its length and by
causing the motor operating the press mech-
anism to run in unison with the transmitter.
Synchronism or unison may be effected by
periodically sending impulses from the trans-
mitter to the receiver, thereby causing the
receiver to follow the movement of the trans-
mitter, or, instead, the movement of the trans-
mitter may be made to follow the receiver by
means of unison impulses sent from the re-
ceiver to the transmitter, thereby regulating
the speed of the transmitting-paper to the ac-
tion of the press mechanism.

The following is a description of two differ-
ent forms of unison arrangements for carry-
ing out my invention..

Figure 1 is a perspective view of a receiv-
ing-instrument used in connection with my
present improvement. TFig. 2 represents de-
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velopments of the type-wheel periphery, the
diagram at the left showing the characters

- which are brought over the platen by operat-

10

15

20

25

3o

35

40

45

50

55

6o

65

ing the several impelling devices singly, the
second one the characters by operating them
two at a time, the third the characters by op-
erating them three at a time, the fourth, the
characters, excepting the dash, by operating
them four at a time. The dash itself is ad-
justed by all together. Fig. 3 isa diagram
showing the circuits and magnets of the sys-
tem together with a regulator for causing the
platen to operate in unison with the paper-
drum of the transmitter. Fig. 8* is a modifi-
cation of a part of the transmitter shown in
Fig. 3. Fig. 4 is a modification of the unison
apparatus of Fig. 3. In Fig. 4 the paper-
drum of the transmitter is made to run in
unison with and follow the motor which act-
uates the platen at the receiver, while in Fig.
3 the motor which actnates the platen is made
to follow the paper-drum.

In Fig. 1, as in my application, Serial No.
290,449, filed November 10, 1888, I show five
impelling devices F G H I J, and a series of
axially-movable drivers a b ¢ d e, alternately
arranged with a series of rotating followers f
g h % j, the latter having grooved journals
mounted in bearings I mn p q,to prevent ax-
ial displacement. Drivers o and d are feath-
ered in their bearings & o, and are therefore
incapable of rotation. From this construc-
tion it follows that by operating the impelling
devices through their magnets1 2 3 4 5singly
in minor combinations or altogether, any one
of the four type-rings and any character
therein may be adjusted over the platen for
an impression. The platen is mounted upon
a lever « and is actuated by a constantly-ro-
tating eccentric, the latter being mounted
upon a shaft »”’, to which uniform rotation is
imparted by any suitable motor. Rack ¢ is
held upon shaft + by two collars s s. Thus
during its rotation said shaft may be moved
backward and forward along its axis by means
of pinion ¥, to which motion is imparted
through follower 7, the latter being operated
by impelling devices I J.

In the arrangement described in my pre-
ceding application printing is effected only
by the operation of the impelling devices
through the ageney of local circuits closed by
them, or by a local cireuit which is closed or
opened by the movement of the type-wheel or
some part mechanically connected therewith.
In wmy present application, however, the press
has a movement quite independent of that of
the type-wheel, except that the latter is and
must be operated in advance of the former,
so that the wheel may reach its position of
adjustment before receiving the blow of the
platen. To this end the unison mechanisms
shown in Figs. 3 and 4 are employed. In
FFig. 3 I have shown an automatic multiple
transmitter, by which one Morse and five har-
monic transmissions may be simultaneously
effected. All but the last harmonic transmis-
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sion are employed for operating relays UV
W X Y,and theyin turn impelling devices1 2
34 5. The last transmission, however, (the
sixth,) is wholly employed in connection with
the press mechanism, and only serves to reg-
ulate the speed of the motor M, .(employed
to actuate press-lever = by eccentric Y,) to
correspond with the speed of drum A, over
which passes the strip of perforated trans-
mitting - paper T. At the transmitter six
branches ¢’ f/ ¢’ B’ 4 j/ respectively con-
nected with the six conducting-fingers mount-
ed upon C are employed in connection with
battery B, and as the perforations of the
paper pass under the metallic fingers the eir-
cuit to line is closed through drum A and
those branches whose fingers are permitted
to make contact therewith. Five harmoniec
fransmitters, differently keyed, are placed in
branches e’ £’ g’ b’ ¢/, while branch j’ is a con-
tinuous conductor, it being employed for send-
ing Morse currents. By this means the six
receiving - instruments U V, &c., may be
brought into action in any desired combina-
tion.

Rotation of type-wheel T W is effected by
the first five longitudinal rows of perforations,
while the infrequent perforations in the sixth
so regulate the action of motor M that the
type-wheel will receive an impression-blow
only after it has been moved into adjustment
therefor. Each character is perforated in a
single transverse line in the paper strip T,
and such lines are placed at equal distances
apart along its length, and thus the perfora-
tions for one letter or character after another
come under the metallie fingers of the trans-
mitter at regular intervals of time. The type-
wheel, of course, cannot be adjusted to all po-
sitions in equal times. For example, its ad-
justment to print E would be more quickly
accomplished than for F, owing to the fact
that in one case the movement is only slight,
being one-eighth of a rotation, while in the
other it must not only be given an entire
half-rotation but must also be moved two
spaces along its axis. In transmitting the let-
ter K, therefore, the type-wheel would be ad-
justed forits impression almost instantly upon
bringing the perforation representing such
letter under the corresponding finger of the
transmitter and would remain so adjusted
during the entire period of transit of such
perforation and during the consequent trans-
mission—that is to say, while the finger re-
mains within such perforation. The charac-
ter B upon the wheel, however, might not
reach its position of adjustment until each of
its several perforations had passed half-way
or more under the metallic fingers. The
longest time required for the adjustment of
any character upon the type-wheel should be
the period allowed for all, and thus if the
time required to adjust the wheel for its most
remote character from the initial point be
one-half that occupied by the transit of a per-

foration under a finger of the transmitter it.
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is obvious that the press mechanism should

be so timed as only to deliver its impression-

blow after the first half of the perforation in
each case had passed the points of the fin-
gers-—that is to say, during the last half of the
transmission employed to adjust the wheel.
Under these circumstances it is apparent that
correct impressions will be taken if the paper
upon which the message is recorded be pressed
against the wheel and withdrawn during the
last half of each transmission. To accom-
plish this result, I employ the motor M, as
abovestated, at the receiver (it being rotated
at the same speed as is paper-drum A of the
transmitter) to rapidly vibrate press-lever x
by eccentric y, the latter being placed upon
the shaft of the motor-armature. If motor M
isrunning in unison with thetransmitter, the
press-lever & will be raised against and with-
drawn from type-wheel T W during the last
half of each transmission. If, however, the
impression be not taken during such time,
adjustment is rendered necessary, and the
motor M should be made to raun faster or
slower, as oceasion requires. Adjustment
might be effected by sending a current from
the transmitting-station for each impresssion,
but such frequeney is unnecessary. Unison
can be effected by sending one impulse for
each twenty characters transmitted, and to

thisend a unison-perforation ismade in every-

twentieth transverse row of the perforated
paper. Whenever one of these perforations
comes under a finger of the transmitter har-
monie relay Z is actuated, thus opening the
local circuit of relay 14 and eausing lever 27
to make contact with back-stop 26, and dur-
ing this period if motor M is running out of
unison - resistance will be antomatically in-
serted or removed from its circuit, according
as it is required to make it operate slower or
faster. 'The motor-circuit 26 includes the ar-
mature and field coils of the motor, a rotary
arm 7/, and a series of resistance-coils and
The plates are insulated
from one another, except through the resist-
ance-coils, and thus the resistance of the mo-
tor-cireuit is inereased or diminished by mov-
ing arm 1’ to the left or the right.

A rotating commutator A’ is so geared with
the shaft of the motor by means of a train of
gearing B’ that it rotatesonce for each twenty
turns of the motor-shaft. The commutator
consists of two conducting-rings «’ s’, and
they are respectively provided with inwardly-
projecting conducting-pieces v’ w’. Partsv’
w’ are separated along the length of the com-
mutator by a strip of insulating material of
such width that it will' rotate under the end
of contact-spring p’ in the same time that is re-
quired for one of the unison-perforations of
the paperstrip to passunder thecorresponding
contact-finger of the transmitter, and if the
motor and transmitter are in unison such in-
sulating-strip will complete its movement un-

der the point of spring p” during the move-.

ment of a unison-perforation past its finger;

'sprmcrp Wue 21 lever 27, and stop 26.

butif out of unison p’ will make contact with
either ¢’ or w’ while such finger is still within
aunison-perforation, Spunvs”r and ¢’ arein
rotating contact with «’ s" and are joined to
w1res 23 and 24, the latter including magnets
b’ ¢/. These wires unite at 22, and are con-
nected to back-stop 26 by wire 25, If now
motor M is WOlkan‘ too fast spring p’ will be
in contact with ¢’ during contact between

7°V
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drum A and the unison- ﬁnver or while lever

27 is closed upon contact 26 thus completing
a local 01rcu1b by way of wires 25 24, magnet
¢ Spuno ¢+, ring w0/, conducting plOJeCtIOH’U ,
On
the other hand,if the motor were working too
slowly a local elrcmt would be eompleted by
way of wire 23, wire 23, magnet b’ spring g ,
ring s, conducting projection w’, spring p/,
and w1re 21,
net b’ will actuate armature lever E and ro-
tate star-toothed wheel m’ and arm »’ one
step to the right, thereby diminishing the re-
sistance of the motor-circuit and conespond-
ingly increasing the rapidity of 1ts speed, or
if movmfr too I‘d.pldly magnet ¢’ will rotate
wheel m’ and arm »' one btep to the left at
each revolution of A’ until adjustment is ef-
fected. If, however, A and A’ are in unison
neither b’ nor ¢’ will be actuated, and arm n’
will remain unmoved. Instead of employing
a sixth rowof perforations,asin Fig. 3, I may
employ upon drum A a rotating cucmt—closer
consisting of a hub of msulatm@ material o’’,
havm(r a conductlno section p” and a Qprmu

/. to WhlGh is attached branch Z, which in-
eludesaha.l monic-circuit breaker for sending
a musical tone to hne to operate Z at the re-
ceiver whenever p’/ and n’/ ¢come in eontact.

In this case the paper should be moved the . -

space of twenty perforated characters at each
rotation of drum A. Obviously the apparatus
hereinbefore described may be modified to
send unison-impulses with greater or less fre-
quency by merely chanwmw the proportions
of its parts.

Drum A should be rotated at as nearly a
uniform rate of speed as is possible by any
suitable motor, as M, which is substantially
the same as M’ of Fig. 4, though even if ifs
rate were somewhat irregular unison would
be maintained through the agency of the de-
vices already described.

In commutator A’ conducting-pieces v’ w’

may be given greater circumferential lengths .
than are here shown, and in practiceit would'

be desirable to do soin order that regulation
may be effected when A’is running much
faster or slower than A.

Instead of employing a sixth transmission
in the same direction, as shown in Fig. 3, to
establish unison between the transmltber and
press mechanism of the receiver, the sixth
transmission may be in a dlrectlon opposite
to the other five, as represented in Tig. 4.

In Fig. 4 shaft #’ of motor M’ carries an
eccentric ¢, which operates press-lever «, and
a commutator D’ is so geared to shaft '’ as
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to rotate, for example, once for each twenty
revolutions of the latter. This commutator
affords a normal earth connection at the re-
ceiver by way of spring 9, conducting-ring 11,
and spring 7, while at the same time the cir-
cuit of battery B’/ is broken but once during
eachrevolutionan insulating-block 12 breaks
such earth connection and at the same time
establishes connection to battery B” by way
of spring 6, conducting-ring 10, and spring §.
Rings 10 and 11 are separated from each other
by means of -insulating-sections 13 and 12.
In order that currents from B’ may in no
wise interfere with receiving-instruments U
V W XY, an artificial line, beginning at 16,
and of a resistance substantially equal to that
of the main lire, is employed, within which
are included equating-coils of the relays, also
rheostat R’. A condenser may be used in
the usual manner to overcome the effects of
static induction in case of very long lines.
A differential magnet Z, Fig. 4, is also em-
ployed at the transmitting-station, and it is
actuated by eurrents from battery B’’ at the
receiving-station, but is neutral in respect to
outgoing currents, owing to the action of the
equating-coil, which is placed in cireuit with
a rheostat R, whose resistance is equal to that
of the main line from point 15 to earth at the
distant station. A current transmitted from
B’ passes directly to earth through the trans-
mitter or through both coils of Z and thence to
earth through the artificial line, and thereby
opens the circuit of magnet 14, permitting le-
ver 27 to fall upon its back contact 26. Motor
M is geared with the paper-drum A of the
transmitter, and upon the axis of the latter is
placed a commutator A’, precisely the same

as A’ in Fig. 3, and in connection with such

commutator are a system of local circuits,
magnets b’ ¢/, arms &' I/, a star-toothed wheel
m/, arm 7/, rheostat o’, consisting of resist-
ance-coils and switch-plates, local eireuit 20,
and motor M, and gearing B’, identically the
same as that of Fig. 3, already described. It
is thus seen that if operating in exact unison
commutators D’ and A’ will occupy the rela-
tion shown in Fig. 4—thatis to say, while B”/
is connected to line through spring 6, ring 10,
and spring 8, the point of spring p’ will rest
upon the insulating-space between conduct-
ing-sections v’ w’; butif they are out of uni-
son when B’’ is connected toline, p’ will come
in contact with either’ or w’, and in conse-
quence thereof the speed of the motor will be
increased or decreased and made to equal
that of M’, thereby causing the press mech-
anism to deliver its impression - blows only
after the type-wheel has been adjusted to its
desired position. In Fig. 4 shaft +”’ of mo-
tor M’ extends through an axial opening of
commutator D, while said shaft and com-
mutator are so joined by train B’ that the
former rolates twenty times as often as the
latter. '

In Figs. 8 and 4T have, for convenience of.

illustration, shown the armature and field-

coils of motors M M’ as included in a single
local cirenit. The preferable plan, however,
would be to sustain the fields by a separate
and independent local circuit of constant re-
sistance. Both plans are, however, equally
well known in the art, and neither in itself
forms any part of my invention,

Many efficient unisons have been devised
for causing a rotating object at one station
to move in synchronism with another at a
distant station by means of periodically-
transmitting currents or otherwise, and while
there are many features of noveltyin the par-
ticular unison which I have hereinbefore de-
scribed, my invention relates more particu-
larly to the use of any nnison for telegraphi-
cally establishing synchronism between trans-
mitting and receiving stations, and to there-
by cause the action of a vibrating press-le-
ver to closely follow that of a type-wheel, so
that impression-blows may only be given af-
ter the wheel has been adjusted.

In Tig. 4 I have shown a local circuit 17,
including magnet 18, which when X is oper-
ated by harmonic impulses is broken, there-
by closing local cirenit 19. The latter cir-
cuit inclundes magnet 4 of the series em-
ployed to actuatethe impelling devices of the
printer. The other harmonic receivers have
like local arrangements, each being provided
with a local circuit 17, which is normally
closed. During vibration the harmonic reeds
of the relavs raise the supplemental pivoted
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levers from theircontacts and thus break the .

local cireuit of the repeating-relays. The lo-
cal circuit of U may operate a repeating-re-
lay and the latter a magnet for operating an
impelling device of the receiver,orsuch mag-
net may replace the repeating-relay.

From the foregoing it will be seen that if
the type-wheel is once adjusted, the same

character may be printed as many times as’

may be desired without moving the wheel or
any part connected therewith. Again, it is
apparent that to adjust the wheel to print
a second character the impelling devices
brought into action for such purpose may be
actuated while the ones for effecting the pre-
ceding adjustment are being returned to their
normal positions. In other words, while one
set of adjusters is returning to normal posi-
tion a second set may be brought into action.
If, however, printing were only performed as
a consequence of the return of the type-wheel
to zero after each adjustment, as is the case
in my other-application, a second set of im-
pelling devices could not begin their move-
ment until the first had returned to their
original position. It also results from my im-
proved method of printing that where adjoin-
ing characters have perforations in the same
horizontal row of the paper, they may be run
together, as shown in Figs. 3 and 4, and thus
it is that the impelling device controlled by
them will remain in the same position during
the printing of both.

In my preceding application it is found nec-
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essary to employ two blank spaces upon the-

type‘-wheel, because (as the paper-feed of the
receiver is operated by the press mechanism
and the press in turn by the type-wheel) it
had to present a blank space to the platen
after having been moved, to enable spacing
between words in the received message. This
was accomplished by rotating the wheel one
step, bringing the second blank over the
platen,and by then actuating thelatter. This
mode of spacing required the transmitting-
paper to be so perforated as to send an im-
pulse which would operate an impelling de-
vice to bring the second blank into position
for an impression. In my present form, how-
ever, the paper band is left blank where spac-
ing is required, and only one blank space
upon the type-wheel is necessary. Another
advantage is that the type-wheel remains sta-
tionary while spaces are formed.

By referring to Figs. 3 and 4 it is seen that
1_:he type-wheel adjustments required in print-
ingthe words “ automatic printing-telegraph ”
are effected by thirty-four independent trans-
missions. It is thus found that only little
more than a single transmission per letter
is required, (as there are twenty-six letters
and two spaces involved,) and that a single
transmission suffices to adjust the wheel for
about half the characters occurringin a mes-
sage. As seen in Fig. 3, a single perforation
in the third longitudinal row of the transmit-
ting-paper is required for “a,” one in the sec-
ond and one in the fourth for “u,” one in
the second, which is run into the upper per-
foration of the preceding character, for “t,”
one in the fourth for “o,” perforationsin the
first, seeond, and third for “m,” and so on.

What I claim, and desire to secure by Let-
ters Patent, is—

1. In a printing-telegraph system, the com-
bination of an automatic transmitter and a
uniformly -moving motor for operating the
same, a type-wheel of the receiving-instru-
ment which is periodically adjusted for an
impression by said automatic transmitter, a
periodically-operating pressdevice for giving
impression-blows after the type-wheel has
been brought to position for printing, a mo-
tor for operating said press mechanism, and
a telegraphie unison for causing the motor
which actuates said press mechanism to
operate synchronously with the motor for

driving the transmitter, substantially as de-

seribed. ,

2. The combination of a multiple-telegraph
system, an automatic transmitter therefor, a
motor for operating said transmitter, a receiv-
ing-instrument having a type-wheel and a se-
ries of impelling devices for periodically ad-
justing the same for printing, a press mech-
anism for periodically giving impression-
blows to the type-wheel when adjusted, a mo-
tor for operating said press mechanism, and
a unison mechanism for causing the press-
motor to operate synchronously with that of
the transmitter, substantially as deseribed.

3. In a printing-telegraph, the combination
of a type-wheel and a press mechanism, the
two being independent one of the other, an

automatic transmitter for periodically adjust-

ing the type-wheel, a motor for periodically
operating said press mechanism to give im-
pression-blows after each adjustment, and a
unison mechanism connectingthe impression
devices and transmitter, all substantially as
described.

4. Ina telegraphic unison, the combination
of motors M M’, a main telegraph-line, a
transmitting-commutator D’ for sending uni-
son impulses to line, a receiving-commautator
A’, a rheostat o’ for regulating the speed of
motor M, main-line relay 7, a loecal circuit
controlled by said relay and commutator A’,
and motor mechanism controlled thereby for
inserting or removing coils of rheostat o
from the circuit of motorM, all substantially
as described.

5. The combination of commutator A’, con-
sisting of rings «’ &', having projecting con-
duetors v’ w’, with an intervening section of
insulating material, springs p’ ¢” 7/, magnets
b’ ¢’y a local circuit therefor, relay Z, rheo-
stat 0’, motor M, and a local circuitincluding
said rheostat and motor, substantially as de-
scribed. , .

6. The eombination of motor M in a local
cireuit, including rheostat o', switech-arm n’,
star-wheel m/, arms k' ', magnets b’ ¢/, a com-
mutator A’, having rings w' ', projecting
parts v’ w', with an interposed insulating sec-
tion and springs p’ ¢’ 7', relay Z,a main line,
a unison-transmitter at a distant station, and
a motor for operating the same having an ap-
proximately-uniform speed of rotation.

7. In a printing-telegraph system, the com-
bination of an automatic transmitter, a main
line, a type-wheel which is periodically ad-
justed to print by said transmitter, a motor
for operating said transmitter, press mech-
anism for periodically giving impression-
blows to the type-wheel, a motor for actuating
said press mechanism, a unison-transmitter
operated by said press-motor for transmitting
impulses to the transmitting:station, and a
regulating mechanism at the transmitter op-
erated by said unison-currents, whereby the
transmitter is made to run in unison with and
follow the movement of the press-motor, all
substantially as deseribed.

8. In a printing-telegraph system, the com-
bination of a type-wheel, a system of multi-
ple transmission in one direction for adjust-
ing the type-wheel, and an additional trans-
mission in the opposite direction to effect
unison between the press-motor at one sta-
tion and the transmitter at the other, differ-
ential relays U V, &ec., for controlling the
type-wheel, differential relay Z at the trans-
mitting-station, commutators D’ A’, and mo-
tors M’ M, all substautially as described.

9. In a printing-telegraph, the combination
of a type-wheel, a constantly-acting motor M’,
eccentric y for operating press-lever «x, a uni-
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son-transmitter operated by said motor, a
main line, a unison-receiver at the distant
station, a motor controlled by said unison-re-
ceiver, and transmitting mechanism for eon-
trolling the type-wheel operated by such mo-
tor in unison with the press-motor, all sub-
stantially as described.

10. In a printing-telegraph, a type-wheel
which is adjusted to position for printing at

eu |

487,085

regular intervals and a periodically-acting 1o
press mechanism which is disconnected with
the type-wheel mechanism, all substantially

as deseribed.

CHARLES L. BUCKINGHAM.

" Witnesses:
- WM. ARNOUX,
JOHN C. SANDERS.




