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UNITED STATES

PATENT OFFICE.

ml—

 CHARLES THURBER, OF NORWICH, CONNECTICTUT.

IMPROVEMENT IN WRITING-MACHINES.

Specification forming part of Letters Patent No. 1,271, dated November 18, 1815.

To all whom it may concern :

Be 1t known that I, CHARLES THURBER, of
Norwich, in the county of New London and
State of Cannectiaut, have invented a new and

~ useful machine, called the ¢ Mechanical Chi-

rographer,”’ for writing or forming any kind

~of figures or -characters ‘on paper, &ec., and

e Saie S

~in practice.

mdkmg copies thereof at the same operation;

and I do hereby declare that the following is |
- a fall, clear, and éxact description of the prin- |
ciple or charactel thereof and of the manner |
- of constructing and using the same, reference |
~ being had to the. accompanylng drawings,
~which make part of this specification, in
~which—

Figure 1 is a perspectwe representatmn of

'the machme simply adapted to the formation
" of three letters or characters, as from these
~the manner of adding the other letters will be
-obvious.
~back elevation, and Fig. 4 a transverse ver-
-tical section taLen at the line X X of Fig. 3.
“The parts which- are not visible in these. fig-
~ures will be represented separately and re-
“ferred to in their appropriate places.

Fig. 2 is a side elevation; Fig. 3, a

Like parts are indicated in all the figures

: by the same letfers.

Many attempts have been made to conbuve

-an apparatus to form letters or other charcters
1n succession to enable persons to write who
do not possess the faculty of governing a pen, |
and also to enable persons while writing to |.tendsto and under a horizontal bar, g, attached
-take a duplicate or duplicates; but, so far as
-1 am informed, these have proved mefﬁcwnb
The pantograph, it is true, has
“been used for writing duplicates, and tvpes_
- have been so arranged as by a given move-

- ment of mechanism to impress upon paper |
| character the machine is intended to make,

the upper edge being properly formed to re-
ceive the action of the cams, to be present]y

‘describéd.

" any required character; but the former has
~always been considered too unwieldy to be
governed by the fingers of a writer, and the

" latter attended with too -much trouble.and

difficulty. These objections, it is beheved

have been overcome.and the desired ends at

~talned by thisinvention, the prineiple or char-
. acter of which, and what distinguishes it from
‘all other thmgs before known, consists in com-
‘municating to a pen or pencll holder the mo-
tions necessary to delineate any and all letters
or other characters by motions at right-angles.
-to each other, obtained by sets of cams, each.
’set being so formed-as to combine the rlght e
angle movements,. and thus crenerate the ver-

‘on the end Of the arm f,
may move ‘endwise freely whlle the bar g rests

on the roller.

tical, horizontal, oblique, and curved lines re-
quired to delineate the letters or characters. -
Kach set of cams is actuated by a separate and
distinet lever or handle, as in a piano-forte,
and the table with the paper, &c., caused to
‘move forward the required dlstance at the ter-
mihation of each letter or character by the re-

turn motion of the lever or handle,

~In the accompanying drawings, A is a frame:
properly adapted to the reception of all the
mechanism. The pen or pencil holder-a is on
alever, b, jointed to a vertically-sliding frame,
B, within a horizontally-sliding frame, C, work- |
ing on the standing frame ID. These two

| frames, sliding at right angles to each other,

present the means of communicating to the
pen or pencil a vertical or horizontal move-

‘ment, or any compound of them, by which any

dlagonal or curved line can_ be generated,
while by its jointed connection mﬁh the frame

the pen or pencil can be pressed against the

paper by a small spring,¢. The sliding frame
B is kept up by the tensmn of a helical spring,
d, attached to it and to the horizontally-shd
mg frame C, and this latter is in like manoner
drawn to the left by the tension of another
helical spring, e, attached to it and to the

main frame of the machine.

- Forthe purposeof commuméaﬁmg the down-
ward movements to the. vertically - sliding

| frame B, an arm, f, projects from it and ex-

| to.two arms that turn on stud-pins on the

standards A &, the bar g resting on a roller, 17,
so that the frames

This bar g is ‘provided with
studs ¢, one for each set of cams or for each

The horizontally-sliding fxa,me (18 perma-

.nently connected ‘with a sliding bar, j, by
‘means of a brace-bar, &, and this shdmg bar

is provided with a set of studs, 7, having one

side properly formed to be acted upon by face-
cams ‘to communicate the horizontal move-
-ments.
| ‘horizontal shaft, B, sustained on the standards

FF. Allthe cams-on. each et are attached-
| to:and-move . together.on the shaft between

The series of.cams are mounted on: a

eollars m n, each: ﬂet being prov1ded with a
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ratchet-wheel, 2, and. a spring-hand, 7, on &
drum - wheel, o, around which a cord, is
wound and carried to a lever, ¢, by the de-
pression of which the cams are carried around
one entire revolution, and there retained by
the friction of a spring, 7, while the drum and

vaver are drawn back by a volute spring within

the driam, as represented in’section at Fig..b.

There must of course be one set-of cams and
a corresponding ratchet, drum, and lever for
each character intended to be formed, and in
the example given in the drawings there are
but three sets represented, as this number is
deemed sufficient to enable any one skilled in
the arts to increase the number at pleasure by
simply changing the form of the cams. |

" The cams 8 8 8 are fo rcommunicating the
vertical motion to the sliding frame B by act-
ing on the studs ¢ ¢ ¢, the cam-forms being on
the periphery, and ¢ ¢’ ¢ are those for commau-
nicating the- horizontal movements by acting
on the studs 77, the cam-forms in these being
on the face. The shape of the first set,s and ¢,
to form the Roman capital B, are projected in

section 5,the first motion of the pen being ver-.
-ical to form the bar of the letter, and there-

fore given by the cam s only, and then the
gemicircles, which, being compounds of both
motions,are given by the two cams 3 and f act-
ing atthe sametime. The second set, &' ¥, for
the formation of the Roman capital W, is pro-
jected at section 6, and thisletter being formed
of four diagonals, the four strokes of the pen
- are produced by compounds of the two mo-
tions; and the third, for the formation of the
Roman eapital I,
cal stroke, consists of a single volute cams s”.

For the purpose of removing the pen or
peincil from the paper at the end of each let-
ter,there is a frame, G, turning on stud-pins ab
w %, with a bar, v, in front of the pen-holder,
and-another bar, w, at the back, provided with

studs z « «, similar to those on the bars of the

sliding frames,which are borne against the pe-
ripheries of cam-wheels y ¥ ¥, attached to and
moving with eachset of camssand ?,by Springs
z z, So that at the end of every. revolution of
each setof cams these studs fall into recessesin
the peripheries of the wheels yy y,by which the
pen or pencil is drawn back to relieve the
~ point thereof from the surface of the paper
while it is moved forward preparatory to the
commencement of another letter; but whenthe
 frame is moved forward by the rotation of
either of the sets of cams the pen-holder is lib-
erated and pressed against the surface of the
paper by the spring ¢.. o _
The sheet of paper or other substance to be
written upon is attached to a frame, ¢, which
slides vertically in a frame, %%, that runs horl-

zontally between two wings, ¢ ¢, attached to

standards @& @& The back of the frame bt 1S

provided with a rack, ¢, the teeth of which re-

ceive the threads.of an endless screw, f% on |

the shaft ofa cog-wheel, g% which receives its
~ motion from another cog-wheel, 2° that turns

freely on 4 stud-pin, 7, and 18 provided with a |

’:
||ﬂ

which réquires only a verti-

' .1"é,tcheis-'1?'4;;'1:1@(—31,Z‘:2 &, on ea.'ch side, the one, &%, to -

receive a pawl,?,to prevent the cog-wheel from
moving back,and the other, ¥’, forthe hand m’,

the turning of the drum 2* by meansof a lever,
%, and cord o’

train to the paper on the descent of the lever,
but not on its ascent, this being prevented by
the pawl 7.  The lever.s’ is in the usnal form
of a treadle, extends entirely across the ma-
chine and under the series of levers q 4 ¢, and
has an arm, ¢* ¢°, at each end (only one of
which is visible in thedrawings) that turn on.
stud-pins at the back of the frame, so that the

| Jever or treadle §* is setin motion by either of

the levers g, and the lever or treadle s is fur-
ther provided with a set-screw, 7" 7 7, for each

lever g to actupon, so that thespaces between

.each letter can be regulated at pleasure, S0me

requiring the paper to be moved more than

others in proporbion'to their width. The shaf

of the endless screw f? is hiing in a shi pper-le-
ver, o, for the purpose of throwing the screw

back at the end of each-line, and in this back

By reference to the drawings it will be seen
that the slides work on rollers for the purpose
of reducing friction; but these may be dis- -
pensed with and theslides constructed and ar-

ranged in any manner bestsuited to the. judg-

ment of the constructer.

‘Various modes of applying the princ'iplé of

this invention have been contemplated—such,:

for instance, as hanging each set of cams on a
separate axle instead of one common axle. The

face-cams for giving the horizontal movements:
may be dispegged*With,’ and a cam on the pe-

riphery substituted therefor by interposing a
lever arrangement; to change the vertical

jnto a horizontal movement~—an arrangement

well-known t0 machinists, and which there-
fore needs not to be represented; employing
4 rack on each lever ¢, the teeth of which take

the drum and cord described above; or a seg-

coiled around it, a horizontal -
motion is communicated through the whole

ratchet-teeth -
the back of the -

jointed to a drum, #*, to act upon, so that by

out of gear to permit the paper to be moved

‘movement the paper is moved up the width of
' one line by meansof the lever t%, provided with
a spring-cateh,u’, that takes into
u® on a vertical bar, v*, on
frame to which the paper isattached. AS the
paper moves forward the lever descends and
the catch falls in below one tooth, and when1it .
i3 moved back the end of the lever runs upan
inclined plane, w?, attached to the framewhich
“carries up the paper. - -

!lm".#—"-‘h"“ﬁ“lﬂnﬂhﬂ‘-ﬂ"‘ﬂF"ﬂﬂ“w

into cogs on a cog-wheel, to besubstituted for

ment-rack may be attached to an elbow-lever |

or to the end of the lever,to take into theteeth

of the cog-wheels that actuate thesets of cams;
or, instead of baving the cams separate from

‘the levers and turning on separate centers, the

cams may be attached to the end of the lever

‘andsoarrangedasto actonthe slidingframesin

manner substantially similar to the camsabove

deseribed, except that in this case the cams

| will be projected on a segment instead of an -
entire civcle. Theframethatcarries the paper.
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may e carﬂed by a pinion instead- of an end-
less screw, or by a toothed belt. TFor theslid-
ing frames levers may be substituted to form
the connection between the cams and the pen-

holders to give the requisite movements tothe

pen; butin this case it will be necessary to re-

verse the form of the cams,as the motions will -

necessarily be reversed. . In shorf, all these

- movements may be eﬂ‘ected'-by any of the

krown mechanical equivalentsor such as may
be hereafﬁer invented, as the substitution of

these equivalents one fm another are matters

well known to these skilled in the mechanic
arts, and the selection of any or either of them
must be governed by the judgment of the con-
structer. The principleand the mode of appli-

cation, as it has been essayed, being fully de-

scribed above, any skillful machinist will have
no diffienlty in substituting any of the equiva-

lents for the niovements deseribed.

It will be obvious that by lengthemng oub |
the machine to carry two, three, or more pens

and a corresponding number of sheets of pa-
per any desired number of copies may be

 made at one and the same operation without
changing the parts of the machine whlch pro |

duce the movements.

Ha,vmcr pointed out the punclple of my in:
vention and the manner of constructing and
using the same, and indicated some of the va-
riations in construction which may be made
without changing the principle or character
which distinguishes it from all other things
before known, what I claim as my mventlon, -
and desire to se,cvure by Letters Patent, is— -

1. Communicating the motions tothie pen or
pencil by means of cams acting on frames, so.
that the vertical and horizontal strokes can be

| given.by separate movements and the oblique

and eurved strokes by the combined action of
the two, substantially as herein described.

2. Gwnw to the sheet of paper or other sub-
stance to be writtén upon a horizontal move-
ment for spacing off the letters and a vertical -
movement for the lines, in combination with
the movements of the pen or pencil, substan-
tially as-herein described. |

CHARLES THURBER.

- Witnesses:

DAvVID YOUNG,
CHS8. M. KELLER
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