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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. 487,981, dated December 13,1892,
Application filed November 10, 1888, Serial No. 290,449, (Nomodel.)

To all whom it may concermn:
Be it known that I, CHARLES L. BU OMNG-

HAM, a citizen of the United States of Ameri ca,
residing in the city, county, and State of New

York, have made a new and useful Improve-
ment in Printing-Telegraphs and Printing-

Machines, of whlch the following is a bpemﬁ-‘

cation.

My invention consists of an improved tele-
wraph system in which messages are auto-
matically transmitted thmun‘h the medium
of strips of perforated paper and received

by a printing-machine in Roman or other

typographical characters, the transmissions,
whether one or more for ea,ch character of a
message, being effected within the time re-

qmred to send a single 1mpulse over the main

line. ~

I employ an improved pr 11.1[11]”-1[1&01111]9 in
itself new, in which the type- wheel IS posi-
tively rotated by a serles of independent im-
pelling devices, each being provided with a

driverand follower and throuﬂ'h them possess-.

ing a definite capacity for posnwely rotating
or pllbhlnﬂ‘ the type-wheel into a position of
adjustment for printing,

resented by the terms of the series one, two,
four, eight, sixteen, &c.,I wish it to be under-
stood that I do not in any wise limit my in-
vention in such proportions. Normally the
drivers which alternate with the followers
throughout the series together form a rigid
connection or shaft from thé type-wheel to
the last driver of the system. Hach driver,
however,is capableofindependent movement
and is so geared with the followers on either
side that the part of the shaft toward the type-
wheel is given rotation by positive action,
while the other part is left unmoved. It re-
sults from this construction that the type-
wheel may be given a certain degree of rota-

tion or movement by one impelling device

and an additional movement by one or more
of the others when brought into action, either
simultaneously or successively, and thus it is

that the type-wheel may be moved a distance

by the conjoint action of two or more of the
impelling devices equal to the sum of the
spaces through which it is actuated by them
separately.

and while such ca-
pacitiesor ranges of action are preferably rep- |

F .

missions.

Obwoualy the p.:wt of my mventlon relat- |

ing to the printing-machine is not limited to .
speelﬁc forms of apparatus, for any one of a

large- variety of arrangements may be em-

55

ployed in which adriver will positively actu-
ate the follower and succeeding parts on the

type-wheel side, leaving the drivers and fol-
lowers on the other uumoved The serial im-
pelling devices may be operated by a series

of receiving-instruments placed in a single

60

main line thmuu‘h the agency of any of the

many known systems of simultaneous trans-

of the impelling devices may be operated at
the same time, as is ordinarily done in mul-
tiple telewra,phy, and the type-wheel given
any desired degree of rotation, all within the
time required f01 tlansmlttmw a single im-
palse; but, if desired, each receiving-instru-
ment may be operated by a separate main line
or two or more receivers may be plaeed in one
of several circuits. |

In carrying out my invention I prefer to
employ five 1ecew1nﬂ*—1nstruments and a like

namber of 1mpellmﬂ' devices havmﬂ* capaci-

ties, respectively, for rotating the type -wheel

By this means all or any number

65_'

75

through spaces equal to one, bwo four, eight,

and sixteen characters upon its penphery,
they being adapted to the operation of a type-
wheel havmu' thirty-two divisions.
arrangement every division of the type-wheel

may be brought into position for an impres-

With this

8o

sion by opera*ing the impelling deviceseither

singly, in minor combinations, or all together,

and 1n no case will it be necessary to ca,ll mto
action any of thewm more than once to adjust
the wheel for printing,sincethe distance from
the initial or zero pmnt of the wheel to any

-character 18 represented by the rotation due

to the single action of some one or more of
said deviees. o |
My invention further consists of a type-
wheel having three or more (preferably four)
rings of type, in combination with apparatus
for adwstmcr 1t 1n one direction or the other
from an intermediate position along its axis.
It also consists of improved means for ro-
tating the type-wheel to the right or the left
from its initial point, a,eeordlnn' to the chur-

90

95

10¢

acter to be printed, thus rendering its com-

plete rotation unnecessary

»




It also consists of various details of con-

- struction fully described in the following

IO

20

ing the type-wheel.

specification. o |
-Figure 1is a perspective view showing my
preferred form of receiving-instrument. Fig.

2 shows a diagram of circuits and the arrange-
~ment of magnets at both stations of My Sys-

tem, and also press mechanism and paper-
feeding devices. Fig. 3 shows several develop-

ments of the type-wheel and the characters -

thereon, which are brought into position for
printing by the various receiving-magnets
when operated singly, altogether,and in minor
combinations. Fig. 4illastrates a type-wheel
having only one ring of type with impelling
devices and other apparatus for positively ef-
fecting its rotation. Fig. 5 shows a modified
form of impelling device and driver for rotat-

modified formsof apparatus for positively ro-

~tating the type-wheel to any required position
by the single action of one or several impel-

40

35

40

45

K0

ling devices. - | -

IFig. 4 shows a wheel T W, having a single
ring of type and mechanism for rotating the
same, consisting of a series of impelling de-

vices F G H I J, a series of axially-moving

driversa b ¢ d e, and a series of rotating fol-
lowers ' g h @ 5, with which the drivers engage.
EKach of thedriversis provided near its middle
with a collarhaving aperipheral groove,within

which project pins extending from the prongs
of the impellingdevice by which it is operated,

while at each end, excepting driver a, 1t 1s pro-
vided with a radial pin. That one of the pins
nearest the type-wheel works within a spiral
groove formed in the shell of the adjoining
follower and the pin at the other end of the
driver slides within the longitudinal slot of
the preceding follower. Driver q, being pro-
vided with an axial slot engaging with a
feather of the bearing %, is rendered inca-
pable of rotation and only has capacity for lon-
gitudinal or axial movement. Likewise ro-
tating followers f g h ¢ j are provided with pe-
ripheral grooves, which prevent axial move-
ment along their respective journal-bearings
[ m mnop.
each follower are twice the length of those of
the preceding one, and by them the range of

movement of the corresponding impelling de-

~vice and driver is limited, and thus they are

55

given ranges of action represented by the
terms of the series one, two, four, eight, and

sixteen. It will now be seen that the opera-

tion of impelling device F imparts only an
axial movement todrivera andarotary move-
ment to follower 7, and with it type-wheel T
W and all intermediate parts, thus rotating
the type-wheel fromitsinitial point the space
of one letter. By the operation of impelling
device G by itself driver b is given an axial
movement twice as great as that previously

imparted to a, thereby rotating the follower

g and the type-wheel the space of two charac-
ters; but while the axial movement of driver

b serves to rotate follower g follower fremains

Figs. 6, 7, 8, and 9 show

Throughout the series the slots in

- 487,981

| unmoved. In like manner the axial move-

ment of driver ¢ rotates follower 7 and the
type-wheel as well four spaces, at the same
time leaving follower g quiescent. Driverd,

‘when separately moved by its impelling de-

vice, rotates follower 4 the space of eight let-
ters without moving follower %, while follower

718 rotated sixteen spaces by driver ¢ without
disturbing follower 2; but it is in no manner

essential that the impelling devices be oper-
ated singly or successively, for they may
equally well be simultaneously brought into
action in twos, threes, fours, or all together.

If any two are simultaneously operated, it is

now clear thatthe movement imparted by one
will ‘supplement that of the other and that
the angle of rotation imparted to the wheel
by their simultaneous action will equal the

sum of the movements due to them when
worked singly, and the same is true whatever

the number of impelling devices simultane-
ously operated. - ,

With the five impelling devices already de-

scribed and a type-wheel having thirty-two
Spaces the latter may be thrown to any de-
sired position by the single action of one or

70

75

80

0o

more of them, and it is also to be observed

that, while the wheel is adjusted to any re-

i quired position at a single bound under the

99

single action of one or by the simultaneous .

operation of two or more impelling devices, it

is also returned to its zero or initial position

by one movement through the retracting de-

vices acting in opposition to magnets 1 2 3 4

o after an impression has been taken. __

- From the foregoing it will be seen that the
mechanism for determining the movement of
the type-wheel is greatly simplified over ex-

isting apparatus for accomplishing the same

result and is practically limited to the form

and space of an ordinary shaft, it being made

up in Figs. 1,4, 5, 6, and 8 of sleeves fg h 9
androdsabecde. | o
In the modification shown in Fig. 6 the
drivers a b ¢, &c., are not of rod form, buat,
like the rotary followers in Figs. 1, 4, and 35,
are sleeves, each having a spiral groove near
one end and a lengthened slot at the other,
1These sleeves, however, are not limited to ro-
tary movement. They, like the rod-formed
drivers of preceding figures, have. varying
ranges of axial motion. 1In this case sleeves
are substituted for the rods shown in Figs. 1,
4, and 5 and rods for sleeves. ' _
Fig. 7 shows a central shaft a, supported in
bearings £ 0 at its ends, which serves as the

first driver of the system, and a series of su- |

perposed sleeves b ¢ d e f, upon the outer one
of which is placed a type-wheel. (The latter
having for the purposes of illustration only

eight characters.) Sleeves b, d, and fare pro-

vided with grooved journals resting in bear-
ings [ m 7 to prevent axial movement, and at
one end are also provided with spiral slots,
as in Kig. 4, within which work radial pins of
shaft o and sieeves c and e; also, sleeves ¢

100
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| and e have longitudinal slots at their oppo-
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site ends within which radial pins from b
and d project. From the foregoing it will be

- Seen that axial movement 1mparted to the

5

IO

20

3.0

35

40 1

drivers a ¢ e will positively and in turn im-

part rotation to their respective followersb d

J and the type-wheel precisely as in Fig. 4.

- In Fig. 8 each driver is joined to the fol-
lower to which it is designed that it shall im-
part rotation by a link gearing or connection.
For example, driver ¢ and tollower h are
joined by means of a link g and radial arms
r’’7 8", as shown. The radial arms and link
are joined-by ordinary ball-and-socket joints
to permit free movement, while to insure ro-
tation of the follower in the right direction
arm 7 is given a normal _pom__tlon slightly in

advance of arm S, and where considerable ro-

tation 1s to be 1mparted to a follower link ¢
should be curved to prevent its binding
against the shatt of the driver. The d_l_lver
is connected to the follower at its other end
by a pin and longitudinal slot, as shown, and
as illustrated in FID'S 1 and 4.

Fig. 9 shows a m{)dlﬁG&tIOIl in W]llGh two
series of disks b ¢ d and fg h are placed upon

a central shaft ¢, the latter being feathered_

as far as b, thus preventing its rotation in
bearing % and the rotation of b thereon.
Disks b ¢ d, forming the drivers, have only

axial movement under the action of impelling

devices K G II, while followers f g h cannot
be thus moved they only being capable of
rotation. If any disk or drwer iIs pushed

alongits axis, the force thus imparted through

the Sllwhtl}-melmed rod v imparts move-
ment to the next follower toward the type-
wheel. The rod v is joined {o the disks at
either end by ball-and-socket joints.
driver, however, is connected to the preced-
ing follower by parallel rods upon which the
fOrmer may freely slide, thus enabling its
axial movement without turning or dlsturb-
ing the latter. |

Tn Fig. 5 an armature-lever and friction-
collar upon the driver,as shownin Figs 1 and

4, are dispensed with, the armature s’ in this

case being made a part of the driver. .The
axial armature isnormally held out of the hol-

- low magnet R’ by means of a spiral spring 2’.

50

53
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These modifications, thoughspecifically un-
like the apparatus of Figs. 1l and 4, are nev-
ertheless equally within the meaning of my
invention, as are a great number of other
forms, which will readily suggest themselves
to those skilled in the art. It is only neces-

sary to comply with the principal require- |

ments of my invention to employ a series of
drivers and followers in such manner that
the drivers may be independently operated
and - that the operation of each driver shall

rotate the type-wheel and intermediate parts.

on one side, leaving those on the other undis-
tarbed.

As already stated, magnets 12384 5 may be
operated by sepamte malin lines or two or
more may be placed in one line. An impor-
tant part of the present invention, however,

ceylinder at once.

Each’

is a system in which all of the receiving-in-
straments are operated and controlled by a
single main line. To this end I make use of
any of the several multiple- telegraph Sys-

tems now known by which five or more sig- -

nals nmy be simultaneously transmitted over
one wire in the same direction. I haveshown
in Kig. 2 (for the purpose of illustration
merely and without intending to indicate

15

that only this arrangement may be used or
that the harmonie is 1nd18pensable) one form
of multiple telegraph for carrying out my in-

vention in which four harmonic tones and
one ordinary Morse transmission are used.

30

The message is perforated upon a strip of

paper, each character being formed by oneor
more perforations upon a- transverse line.

Perforations are made in five longitudinal
rows on the paper, and as it passes over a -
~conducting-roller A the five metallic fingers

mounted upon insulated support C fall within
the perforations, thereby making contact with
the eylinder; but it is seldom th&t more than

one or two fingers come in contact with the
From ma,m line L there are
Te
spectively, with the meta]hc fingers, fom- of
which include constantly-vibrating harmonic
circuit-breakers having rates of wbratmn ma- -
terially differing one Wlth the others, and
‘when the meta,lllc ﬁnﬂ'ers make eontaet with
A through the perfor: atlons of the paper, tones,
'aceordmw to the vibrator brought into cireuit, -
‘are tl&nblﬂltted over the main line from bat--
tery B, one pole of which is connected to earth

five branches e’ f’ ¢’ L/ 4/, connecting

E. The harmonic circuit-breakers, being simi-

lar in construction and only dlfferent in re-
spect to pitch, are illustrated in a general way
in Fig. 2 of the drawings.
by way of example, a permanent man'net M is
provided with an electro-magnet E M at one
pole, while the other carries a spring /.
free pole of the permanent magnet through
its elasticity at first assumes a back poswmn |

and closes a loeal circuit at O, including bat- -
tery B’ emd the coil of magnet K M; but con-

tact at o’ is then broken by the dttractwel

Referrmﬂ' to one

The

force of E M, and in turn the eleetro magnet

90

95

LICO -

105

[1O

I15

18 demaﬂ*netlzed when contact at o’ is aO'a,m' |
estabhshed In this manner vibration of fn,

is automatically maintained and bmnch e

rapidly opened and closed.

At the receiving-instrument U is an OI"dl-'-;"
10

nary Morse relay which responds only

120

Morse currents sent to line when the upper- .
most finger of the transmitter comes in con-"

tact with the surface of metallic cylinder A.

V, however, is so constructed as to respond

onlv to the hm monictone sent by the vibrator
in branch h’ when the second finger makes

contact through the second row of perfora-
tions.

respectively and exclusively, to harmomc V1-"'
brations set up in branches g’ f” %" -
Armature-levers F G H IJ are 0perated b'y S
magnets. 1 2 3 4 5, and these in turn are re-
spectively contmlled by 1ecewmn* - mstru-*

Likewise receivers: W X Y respond,

125

..'-130




......

| meﬁts UVWX Y, U b'eing a Morse relay

controlling the local circuit of 1 in the usual

- manner. The harmonic relays, however, con-

~trol the action of magnets 2 3 4 5, as is shown

in detail in connection with V. This relay
specifically consists of permanent magnet v/,

~having a soft-iron core surrounded with a
. maln-line coilat one poleand avibrating arma-

~ture bar 7’ or reed at the other.
IO

I

The reed
when in motion strikes the left end of a light

lever q', pivoted at ¢/, forcing it into its ex-

treme upper position and with its right end
depressed against a yielding anvil s’,and thus
closes the local cirenit, including the magnet
2, during the continuance of the harmonic
tone. The yielding contact s’ is formed by

means of a very light spring (not shown) for |

‘the purpose of maintaining perfect contact

20

30

35

between the lever and its anvil, even though
q" should vibrate during vibration of #’,
In Fig. 2 magnets 12 3 4 5 are, for conven-

‘lence of illustration, represented as being op-

erated directly from the main-line relays or re-
celving-instruments. The plan which I pre-
fer, however, for controlling the type-wheel-
adjusting apparatus from the main-line relays

18 set forth in detail in Fig. 4. As shown in
- Kig. 2,the armatures of the impelling devices,

which should operate with great rapidity,

normally rest in remote positions of the mag-

~netic fields of magnets 1 2 3 4 5, thus render-

ing their movement slow. To enable the ar-

mature-levers or impelling devices to be sub-

jected at the first instant te the maximum
force employed, the modified form is adopted,
it being shown in connection with magnet 5
and 1mpelling device J.  Lever J is pivoted

~at P,and by virtune of armature N’ is nor-

40

45

_ 50'

netism of permanent magnet M’.

mally held in its back position by the mag-
If now a
harmonic tone be received over line L, to
which receiver Y is responsive, its vibratory
reed 20 will cause arm 21 to break contact

with anvil 22, thereby opening a local circuit,

including battery 23 and magnet 25, where-
upon armature 26 will make contact with an-

vil 27, closing the local circuit of magnet 5.

Magnet 5 by this meansneutralizes the perma-
nentmagnetismofM’,leavingleverJunderthe
sole action of its retracting-spring Q’, which
at the first will exert its maximum effect to

- move the lever and effect adjustment of the

- 55
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type-wheel. Perforations in the first or up-
per longitudinal row of the strip of transmit-
ting paper T, as already noticed, effect trans-

missions for operating relay U and magnet 1.

Likewise. perforations of the second, third,

fourth,and fifth rowsdetermine transmissions
for bringing into action magnets 2, 3, 4, and 5,
respectively. ~ Thus a perforation in the up-
per row, operating impelling device I, serves
to rotate the type-wheel the space of one char-
acter—that 1s to say, the type-wheel will be

rotated from 1ts zero-point, bringing the next

character (in this case a second blank space)
to position for printing. A perforationinthe

second row will cause the wheel to be rotated

487,981

| two characters from its initial point,onein the

“net 3.
direction in all; butthe movement of lever II

|

third row four characters, one in the fourth
row eight characters, and one in the fifth row
sixteen characters. Any degree of type-wheel
rotation may be effected by meansof perfora-

tionsin one or more of the longitudinal rows in
asingletransverseline,and thusanycharacter

upon the wheel maybe reached by the single
operation of one or more of the receiving-in-
struments. By proper arrangement of char-

7C

/5

acters upon the wheel nearly half a message

will be recorded in the paper by characters

“having only a single perforation, and the

great majority of the remainder are repre-
sented by double perforations, whileit is only
seldom that three perforations are necessary.

Fig. 1 represents a form of printer having
many advantages over the one already de-
scribed, in that the weight and diameter of

‘the type-wheel are greatly reduced. Itis well
‘known that the inertia of a wheel increases
aboutasthesquareof itsradius,and even if its

weight were to remain the same a construe-
tion havingits mass concentrated nearits cen-
ter of motion could be operated with much
greater rapidity and would possess many fea-
tures of superiority. Tnstead, therefore, of

‘placing all the characters upon the wheel in
oneringof type, asin Fig. 4, I make the wheel

of only one-fourth the diameter and place
upon its periphery four circumferential rows
or rings of characters, as illustrated in Fig. 1.
Another featureof my invention, as shown in

F1g. 1, consists of means whereby the wheel is

never given more than a half-rotation to bring
any desired character into position for print-

‘ing, it being rotated from its initial point to

the rightor the leftin bringing a character to
position and returned after each impression.

In this case magnetsl 2 3are employed to ro-

tate the type-wheel, while magnets 4 and 5

S0

90
05

1CC

105

serve to move and adjust the wheel along its

axis. Magnetsland2bothoperatetorotatethe
wheel in a direction opposite that, due to mag-
The spiral slots have the same helical

1s opposite that of ' and G. Thus while mag-
nets 1 and 2 effect rotation in one . direction
magnet 8 causes a reverse movement. The
second type-ring upon the wheel is placed nor-
mally over the press-pad, while the ring at
the left end is broughtover the platen by the
single action of magnet4. Theextreme right,
row 1s brought to the same position by mag-
net o and the second row from the right by

| both 4 and 5. Two sleeves ¢ § and two rods

d e—such as are used to rotate the wheel and

| already minutely described in connection with

Kig. 4—are here used; but upon the outer

| end of sleeve 7 is attached a pinion which
meshes with a rack ¢, carried by the type-

ILO

I'I5-'

I20

125

wheel axis, thus serving to move the wheel

backward and forward to adjust one type-
ring or another over the platen as occasion re-
quires. | o | -

In Fig. 1 rack ¢ is formed upon the lower

130

side of a sleeve, through the axis of which
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passes rotary shaft # of the type-wheel, and
such rack-sleeve is placed between two col-

lars s upon theshaft, whereby the latter while

rotating may, with the type-wheel, be moved
axially by' the rack and pinion. In Fig. Sthe
rack is formed upon a rotary hub, the teeth

extending around its clreumferenee The

rack- sleeve is keptin proper position by means
of a guide-rod 1, which is attached at one
end to the sleeve, while its other end slides in-
a guide-hole of the frame of the machine as
the rack travels backward and forward. Mag-
nets 4 and 5 show their respective armaturesf
- acting in the same direction; buat i in this case
the helical slots of sleeves ¢ and 7 are oppo-
sitely cut. T'hus while by the movement of:
lever I the type-wheel will be moved to the:
right, a movement of J will cause it to move’
to the left; also, if both work together,whether:
blmulta,neoush or %uceesswely the wheel will’
'be moved one space to the right and twice as:
far to the left, the resultant movement being:

one space to the left.

arranged upon the wheel as to be bmuwht to

p051t10n for printing by the operation of only -

one adjusting-magnet. Such characters are

shown in the left diagram of Fig. 3, they be-
ing the lower blank, “E S AR “A X and “I,”

a,nd are resnectwely blmwht over the pldten
for impression by m&ﬂ'nets 123 45. Thesec-

- ond diagram shows those letters which are

45
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brourrht to position to be printed by operat-
ing the magnets two at a time, and the third
diagram the characters ad] usted by operating
the magnets three ata time. Thecharacters
upon the fourth diagram, excepting the «-”
are adjusted by Operatmw the magnets four
at a time, while the “-” alone requires the ac-
tion of all. These diagrams show two blank

spaces, one of which is normally over the

platen, while the second is used whenever it
1s desired to operate the press mechanism
without printing, as is the case in forming
spaces between words. A blank spaceoccurs
oftener than any letter, and thus it is that it
is placed nearestthe initial point of the wheel.

The press mechanism shown in Fig. 1 is

-COHdltIOIled to operate only after the type-

wheel has been started toward its position of
adjustment and cannot be operated a second
time without returning the type-wheel to its
initial point. A local eilcult including a mag-
net which controls the press, 1s nor ma,lly
broken at the point of spring w0, which rests
upon an insulated block placed in hub v. If
now the type-wheel be moved either along
its axis or rotated, the local circuit will be

closed and magnet 6 will attract its armature,

i

thas causing escapement-anchor b’, which is
pivoted at a” to release rotary arm 2, the lat- 70
ter being uncer a constant tendeuey to rotate
through the action of a motor gearing with
wheel d’. An eccentric v is placed upon the
same shaft with z which upon the release of

z raises the press-lever to effect printing. 73
Arm z upon its release rotates until arrested
by toe ¢’, making about three-fourths of a ro-
tation, .;md during this movement not only 18
the impression tak:en but the press-pad is re-
turned to almost. its normal position, thus So
leaving the paper clear of the type - wheel
and enabling the wheel to he broucht back

to its initial point. When the wheel is

‘brought to its starting-point, the local cir-

cutt, including magnet 6, is again closed and 85
arm % is released from ¢’ makin’g about a
quarter-turn, wheu it is again arrested by b’.
The Iocal circuit might be normally closed
and broken upon moving the wheel to oper-

| ate the printing-magnet. Such an arrange- go

‘Where the type-wheel is returned by a re-:
verse movement to its initial point after the:
printing of each character, it is advantageous :
to arrange the characters upon its periphery
in the ordel of their most frequent use in the:
printing of a message, and to this end I have:
ad()pted the followmﬂ* arrangement: “blank,"
blanketa,loushrdl ucf,:g;,m-
P, b,k v,j, W, ¥, X,32 q, . 3 39 3 . The char-
acters oceurring oftenest in a message are so

ment, however, is inferior to the one shown,
as 1t i8 preferable to have a local circuit nor-
mally open. In Fig. 21 have shown a simi-
lar press mechanism. except that the local
circuit is closed by any one orall of the actu- g3
ating-levers F G H I J—that is to’say, the
loea,l circuit 8 9, including battery B’/ and
magnet 6, may be closed between points 10
and 19 by J, between 11 and 13 by 1,12 and
17 by H, 13 and 16 by G, and 14 and 15 by F. 1oo
Whether the type- -wheel be brought into po-
sition by any one, two, or more of the arms
& H IJ, the press will be operated. The pa-
per s‘rnp z’ upon which the message is printed
1s fed a step at a time after each lmpression 105
upon the backward movement of press-le-
ver x, which car rles a pawl 2/, engaging with
a ratchet-wheel v’, the latter beinﬂ fxed to
the drum for feedmn* the paper strip. =

- As shown in Figs. l 4, and 8, a type-wheel 110
having thlrty-two divisions is manipulated

- by means of five mechanisms, which, respect-
-ively, have capacities for giving it move-
ments of one, two, four, eig ht and sixteen

spaces. Itis obvious, however that a sixth 115

' mechanism, capable of moving the wheel

- thirty-two divisions, and a,beventh with a ca-

- pacity of sixty-four, and so on, mmht ‘be em-

. ployed. A type- -wheel ha,vmﬂ smty-four di-

: visions would be operated by the six mech- 120
. anisms, while with seven it could have one

- hundred and twenty-eight. |

The rack and pinion shown in [Mig. 1 f01 im-

parting axial movement to the type wheel

ifrom the two impelling mechanisms may be r2g
. substituted by apparatus of many different
: mechanical forms equally within my inven-
‘tion. It isalso apparent that the mechanism

for giving the type-wheel axial movement
-could be adapted to a wheel having three 130
-rings of type by making the length of the spi-
‘ral groove in 7equal that of 4. Thus modified

‘one slot would move the wheel one space to

the right and the other one to the left alonn'
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of independent impelling devices, a series of

rotary and axially-moving drivers actuated

| by said impelling devices and movable axi- 70

number of type-rings could be employed and ally in aline parallel to their axis of rotation,

5 the diameter of the type-wheel correspond- | anda series of rotary followers engaging with
ingly decreased without reducing the number | said drivers for rotating the type-wheel, all
- of characters thereon. . | substantially as described. - | |
- Figs. 7 and 9 show modifications in which 6. The combination of a type-wheel, a sec- 75
4 non -rotating shalt a, extending axially | tionalshaft for rotating said wheel, consisting
to throughout the system of drivers and follow- | of a series of rotating followers alternately
ers, 1s employed. | | arranged with a corresponding series of axi-
With reference to the application of a mul- ally-moving drivers and a series of impelling
tiple-telegraph system to operate a series of devices, all substantially as deseribed. |
~ mechanisms for adjusting the type-wheel my | 7. The combination of a type-wheel, a sec-

15 invention is not confined to the particularim- | tional shaft for rotating said wheel, consisting
pelling devices illustrated in the accompany- | of a series of rotating followers, each having
ing drawings as distinguished from a series | a fixed axial support and an alternately-ar-
of any devices for the same general purpose. | ranged series of axially-movable drivers, each 83
It, however, is not new with me to employ a | driver at the end facing the type-wheel being

20 series of adjusting mechanisms having ranges | joined to the contiguous follower by spiral

- of action differing one with the others, such | gearing and with the follower atits other end
ranges being preferably represented by the | by axial gearing which only permitslongitudi-
-terms of the series one, two, four, eight and | nal movement of said driver with referenceto go
sixteen for moving the type-wheel to any de- | said follower, all substantially as deseribed.

25 sired position by the single action of any one | 8. The combination of atype-wheel, a series
ormore of them,and I therefore desire to dis- | of rotating followers f ¢, &ec., having spiral
claim such subject-matter. - | and longitudinal grooves, as shown, a series

What I claim, and desire to secure by Let- | of alternately-arranged drivers a b, &e., each 95
ters Patent, is— S driver engaging at one end with the spiral

30 1. Thecombination of a type-wheel, a series groove of a follower and with the longitudinal
of independent impelling devices for actuat- slot of another follower atits other end, and a
ing the same, and a driver and follower posi- | series of impelling devices which engage with
tively joining the type-wheel with each impel- | friction-collars upon said drivers, all substan- roo
ling device and forming a positive operative tially as deseribed. B

its axis. It is equally apparent that by in-
creasing the number of impelling devices for
moving the wheel on its axis any desired

FR

35 connection between them both during the 9. The combination of a ty’pe—wheel having
single and the combined action of the impel- | three or more rings of type, a series of rotat-
ling devices, substantally as deseribed. ing followers, a series of alternately-arranged

2. The combination of a type-wheel, a series | drivers engaging with said- followers, and a 105

~of independentimpelling devices for rotating series of impelling devices for rotating said

40 thesame toany desired position by the single | wheel, and means for moving the type-wheel
action of one or more of them, and a driver | aleng its axis to bring any desired ring of
and a follower positively joining each impel- | typeover the press-pad, consisting of a second
ling device with said type-wheel both during | series of independent impelling devices, a 110
their single action and their combined action corresponding series of drivers, and an alter-

45 when more than one is operated, all substan- | nately-arranged series of rotatory followers

tially as deseribed. | gearing with the type-wheel axis, all substan-
o. 1T'he combination of a type-wheel, a series | tially as described. | T |
of rotating axially-fixed followers alternately 10. The combination of a type-wheel hav- 113

arranged with a series of axially-adjustable | ing three or more rings of type, means for
50 drivers in the same line,and a series of inde- | rotating said type-wheel to any desired posi-
pendent impelling devices for positively ro | tion, and means for moving said type-wheel
tating the type-wheel through the medium of | axially, consisting of a series of followers gear-
sald drivers and followers to any desired po- | ing with said wheel to impart axial movement 120
sition by the single action of one or more of | thereto, an alternately - arranged series of
55 them, all substantially as described. drivers for engaging said followers, and a
4. The combination of a type-wheel, aseries corresponding series of impelling devices, all
of independently-rotating followers, a series substantially as described. | |
of independent drivers respectively engaging { 11. The combination of a rotating and axi- 125
~ with the followers and positively and continu- | ally movable type-wheel having three or more
6o ally connected with the type-wheels through | rings of type, a series of followers, drivers,
sald followers in either the single or com- | and impelling devices for rotating said wheel,
bined operation of two or more followers, a { a shaft r, rack t, pinion ¥/, and a second series
series of independent impelling devices re- | of followers, drivers, and impelling devices 130
spectively actuating said drivers, and a series | for moving said wheel axially, all substan-
65 of magnets for actuating said impelling de- | tially as described. |
vices, all substantially as deseribed. | - 12. The combination of a type-wheel, a se-
9. The combination of atype-wheel,aseries | ries of rotating followers, an alternately-ar-
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ranged series of drivers whose degrees of ac-
tion are replesented by the series one, two,
four, &e., and a series of impelling devwes,

the G'earmﬂ' oi thelastimpelling device,driver,

and fallower being opp081tely .:ula,nn'ed with

reference to the other members of the series,

whereby the last impelling device is made to

impart rotation to the type-wheel in a direc-

tlon opposite that due to the others.

15. A series of impelling devices simulta-
neously coacting to adjust the type-wheel to
any desired position for printing, a press-pad,
an eccentric for actuating the same, an es-

capement, magnet 6 foroperating said escape-

‘ment, a local eircuit, including said magnet,
an 1nsula,tmﬂ*-block 2 1n the conductmmhub-
placed upon shaft ¢ of the type-wheel, and a

spring w, which rests upon said msula,tmﬂ'-
block when the type-wheel is at its initial

point, but closes the local cireunit upon the:
first movement of the type-wheel, all sub- |

stantially as deseribed.
14. The combination of a type-wheel, a se-

ries of impelling devices simultaneously co-

acting by a single movement of one or more
of them to rotate the type-wheel to any de-
sired position for printing, a press-pad, an
eccentric for operating the same, an unequal
step-escapement and maﬂ*net for operating
the eccentric, a local elrcmt including the es-
capement, and means for opening and closing
sald cireuit upon the operation of any one or
more of the impelling devices for rotating the
type-wheel, all substantially as described.

15. Ina prmtm g-telegraph system in which
the type-wheel is adjusted to any one of its
positions for printing by the single movement

- of a series of independent impelling devices

40

55
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operated individually or in various combina-

1)

tions according to-the position desired, a se-

ries of mu1t1ple -telegraph reeewmﬂ'-mstru-

mentsior operating any one of said 1mpelhnw
devices or two or more of them in the time
required forthesingle main-line transmission
by which one alone is actuated, and a corre-
sponding series of multiple-telegraph trans-
mitters forsending the required single or com-
bined transmissions according to the letter to
be printed, as and for the purpose desecribed.

16. The combination of a type-wheel in a
printing-telegraph, a series of impelling de-

- vices capable of conjoint action to adjust the

type-wheel to any desired position for print-
ing, a series of multiple-telegraph receivers
to actuate or control said impelling devices
singlyorin variouscombinations, and an auto-
matic transmitter at a distant station, con-

sisting of a strip of paper upon which each |

letter is formed by one or more perforations
in a single transverse line, such perforations
controlling, individually or in combination,
the single or simultaneous transmissions cor-

- responding to those transmitted by multiple-

telegraph transmitters.

17. In a printing-telegraph sybtem in which
the type-wheel is adjusted to any desired. po-
sition by the conjoint action of a series of

|

impelling devices, paper strip for automatm
transmission upon which each letter is formed

by one or more perforations in a single trans-

verse line, the paper being divided lomm‘rudp

nally ,mto as many d_wmlonq as there are im-

pelling devices employed, and multiple-tele-
graph transmitting and receiving apparatus,

the individual, smﬂ'le,m sunultaneom trans-

missions of whlch are individually contrelled

by the perforations of a division, while the.

receiving devices responding individually to
the transmissions are combined with said se-
ries of impelling devices, as and for the pur-
pose described.

18. Ina printing- telegraph sy stem in which
the type-wheel is adJusted to any one of its
positions by the single movement of a series
of independent impelling devices operated
individually or conjointly in various combi-
nations according to the position desired, a
series of harmonic receiving-instruments for
operating any one of said impelling devices

‘or two or more of them simultaneously in the

time required for transmitting the single
main-line transmission by which one alone is
actuated, a series of harmonic transmitters
at a distant station for sending the required
single or combined transmissions, and a per-
forated paper strip for controlling said har-
monic transmitters, all substantially as de-
sceribed. |
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19. Ina prlntlnﬂ—telewr&ph system the com-

bination of a series of receiving-instruments,

(Morse and harmonic,) a type-wheel, a series
of impelling devices controlled by said re-
ceiving-instruments under whose conjoint ac-
tion the type-wheel is adjusted to any desired
position, a single main line, a series of Morse

and ha,rmonlc transmitters for said receivers,
and a perforated band of paper conta,mmﬂ'.

10O

105

messages for automatically controlling sa,_'id

transmitters, all substantially as described.
20. In a -printing-telegraph receiver, the

combination, with the type wheel or carrier

having its alphabet distributed in two or more

lines of type, of a series of independent im-
pelling devices each positively joined with

the type-wheel through devices by which it
may by a single action move the type-wheel

positively both forward and backward a defi-

nite distance different for the different impel-
ling devices, the number of said devices and

their combined capacities or ranges of ac-

tion being such that the type-wheel may be
moved to anyone of all its printing positions
either by the single movement of one impel-

ling device or by the single movement of two-
or more of them operated in the proper com-
bination either simultaneously or success-:

ively.

wheel upon whose periphery the alphabet is
distributed in four rings of type, in combina-

tion with a series of independent impelling

devices each positively joined with the type-
wheel throungh mechanism by which it may

by a single action move the ty_pe-wheel_ posi-

21. In a printing-telegraph system a type- |
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ti‘vely both forward and baekward é, definite
distance different for different impelling de-

vices, the number of said devices and their

combined capacities or range of action being

such that the type-wheel may be moved toany

one of all its printing positions either by the

- single movement of one impelling device or

by the single movement of two or more of

. them operated in the proper combination

10

15

~and in the direction of its axis, of a series of-

either simultaneously or suceessively.

22. In a printing-telegraph receiver, the
combination, with the type wheel or carrier
having the alphabet distributed upon its pe-
riphery in two or more rings of typ
adapted to have a movement both of Totation

~independentim pelling devices each positively

20

joined with the type wheel or carrier through

‘a driver and follower by which it may by a .

single action move the type-wheel a definite
distance different for the different impelling
devices, the number of said devices and their
combined capacities or range of action being
such that the type-wheel may be moved to

e and

487,981

or by the single movement of two or more of
them operated in the proper combination
either simultaneously or successively. |
23. In a printing-telegraph receiver, the
combination, with the type wheel or carrier,

of a series of independent impelling devices

each positively joined with the type-wheel

through adriver and follower by which it may

by a single action move the type-wheel a defi-
nite distance different for the different impel-
ling devices, the number of said devices and
their combined capacities or range of aetion
being such thatthe type-wheel may be ruoved
to any one of all its printing positions either
by the single movement of one impelling de-
vice or by the single movement of two or more
of them operated in the proper combination
either simultaneously or successively.
CHARLES L. BUCKINGHAM.
Witnesses: | |
JOHN C. SANDERS,

WM. ARNOUX.

| any one of all its printing positions either by 2z
' the single movement of one impelling device -
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