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UNITED STATES

PatenT OFFICE.

OTTMAR MERGENTHALER, OF BALTIMORE,

MARYLAND.

MATRIX-MAKING MACHINE.

BDPECIFICATION forming part of Letters Patent No. 304,272, dated August 26, 1884,

Application filed March 23, 1883. Renewod Aay 31, 1884, (No model.)

To all whom it may concermn :

Be it known that I, OrTMAR MERGENTHA-
LER, of Baltimore, in the State of Maryland,
have invented certain Improvements in Ma-
trix-Making Machines, of which the following
is a specification.

This invention relates to that class of power-
driven machines which are controlled in their
action by a series of finger-keys for the pur-

.pose of indenting or printing letters or char-

acters in or upon a continnous strip of papier-
maché, or like material.

The invention consists in various.mechan-
isms and combinations of mechanisms, herein-
after deseribed in detail, but more particn-
larly in the combination of a rotary type-
wheel having fixed peripheral letters or char-
acters thereon,with a pressure device or mech-
anism to force and hold the paper against
the face of the type, the pressure device ar-
ranged to move,when in action, in a path con-
centric with that of the type; and in a partic-
ular form of such device, consisting in rods
arranged to move both endwise and radially
in a cylinder, at the end of which the type-
wheel is located.

It also consistsin a plessure wheel of pecu-
liar construction to force the extended rods or
other pressure devices toward thetype,to cause
their action upon the intermediate strip which
is to be indented or printed.

It also consists in a pivoted dog or pressure-
piece introduced between the sliding rod and
pressure-wheel, for the purpose of 1n11nrb1110
motion from one to the other.

It also consists in a series of loose rings en-

cireling the type-wheel adjacent to the type,
for the purpose of forcing the paper or matrix
strip theréfrom after the indentation or im-
pression has been completed.

It also consists in a spring-guide of peculiar
form, arranged to hold the stripin the proper
position in relation to the type, and in means
for relieving the strip automatically from the
pressure of said device previous to its being
fed or moved forward.

It also consists in various additional fea-.

tures hereinafter explained.

Referring to the accompanying drawings,
Figure 1 represents a top plan view of my im.
pr ove"i machine, the central portion of the

key-board and cylinder being removed to re-
duce the size of the figure. Fig. 2 represents
a longitudinal vertical section of the machine
oun the line z z, Fig. 1. Fig. 3 is a cross-sec-
tion of the machine on the line y y. Fig. 41is
a perspective view showing the form and rela-
tive arrangement of the various parts which
have a direct co-operation to effect the print-
ing action. Fig. 5 is a cross-section on the
line z 2.
cam-wheel enlarged. Tigs. 7 and 8 are, re-
spectively, a sectional and a perspective view
of the spring-guide for the paper strip, Fig. 7
showing also a type and the extremity of a
sliding rod.

Refem ing to the drawings, A represents the
frame or bed.- -plate of the machine, and B a
horizontal rotary longitudinally-grooved cyl-
inder mounted in suitable bezulnofs above the
bed-plate A, and provided at one end with a
pulley, ¢, or equivalent device, by which it
may receive motion from a motor or driving
mechanism of any suitable character.

C represents a series of sliding rods, which
serve as pressure devices to apply the paper

-against the face of the type, mounted -inde-

pendently in the grooves of the cylinder, and
arranged to be moved endwise therein, so as
to protrude beyond the end of the cylinder,
and also arranged to have a slight radial move-
ment at their outer ends, the slides being either
made elastic or operated by springse, asshown,
in such manner that, while protruding, their
outer ends may be moved slightly inward to-
ward the center, and that, when released, they
will immediately spring outward to their origi-
nal positions. At their inner ends these rods
are provided each with a stud or projection,
@, the series of studs standing, when drawn
backward into the cylinder, in a spiral line
around the latter, as shown in Fig. 1

D represents a series of finger- keys deswned
to effect the endwise movement of the slides.
These keys are arranged in a bank or series,
in number corresponding to the number of
slides in the ecylinder., They are mounted

upon horizontal pivots, and have their rear
ends provided with beveled or laterally-in-
clined surfaces b, located in line with each
other immediately beneath the cylinder, in
such position that, when elevated, they will
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encounter the projecting studs upon the re- |

spective slides, each key acting alwaysin con-
nection with the same slide. Springs ¢, acting
beneath the forward ends of the keys, hold
their rear ends normally in a depressed posi-
tion out of the path of the projections «, in
which position of the parts the cylinder and
rod are free to rotate without being affected
by the keys. When, however, the operator
depresses the forward end of either key, its
rear end is elevated in such manner that, as
the stud of the corresponding slide is advanced
by the rotation of the cylinder, the end of the
stud will encounter the beveled end of the key
and be acted upon thereby in such manner
that the slide will move forward in the cyl-
inder and project its end beyond the same,
this projection of the slide occurring without
interrupting the rotary motion of the cylin-
der. It will be observed that the series of

. keys are arranged in the same line longitudi-
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-machine.

nally below the eylinder, and that, consequent-
ly, the projection of each slide occurs while it is
in its lowermost position, or, in other words,
at the under side of the cylinder, and also
that the arrangement causes the various slides
to.be projected, successively, oneafter another.
The return of the slides endwise to the cylin-
der is effected by means of a fixed plate, ¢,
having a beveled or inclined edge, d, as clearly
represented in Figs. 1, 2, and 4, against which
the projecting ends of the slides act as they
are advanced by the cylinder.

It will be seen from the foregoing that the
depression of a particular finger-key causes a
particular slide to be thrust outward beyond
the end of the cylinder when on the under side,
and that by means of the beveled plate the
slide is immediately returned to the cylinder
preparatory to the projection of the nextslide,
and. so on, successively and continuously, the
slides being projected, successively, one at a
time, although a number of keys may be de-
pressed at the same time.

Devices are shown in the drawings for the
purpose of locking the keys automatically in
anoperative position, tothe end that the keys
which have been depressed may be locked in
an operative position until the corresponding
letters are printed, enabling the operator in
the meantime to operate other keys. These
devices constitute no part of the present in-

vention, but will be made the subject-matter -

of a separate patent, application therefor hav-
ing been filed on the 16th day of December,
1878. ,

It is manifest that the order in which the
letters succeed each other on the wheel, and
the respective position of the various keys or
finger-pieces in the bank or key-board may be
such as:is found most convenient and best cal-
culated to permit the rapid operation of the
If found desirable, any particular
letter or character may be used at two or
more points:in the type-wheel, in connection
with a corresponding slide, to increase the
printing speed of the machine.

304,272

At or within the eylinder B, concentric
therewith, I mount a type-wheel or series of
type-wheels, H, arranged to rotate in unison
therewith, and each having upon the periph-

.ery fixed letters or type arranged in circum-

ferential lines, and also in line with the re-
spective slides of the cylinder, so that each
slide, upon being projected beyond the end of
the cylinder,will extend directly over or oppo-
site a corresponding type in the type-wheel,
for the purpose of forcing the paper thereon,
as hereinafter explained.

There may be one or more of the series of
type differin® in form, style, or size, in order
to adapt the machine for printing in different
styles. - Each series will contain a complete
alphabet and such additional characters asare
ordinarily employed in connection therewith,
and will be arranged in a circumferential line
of thewheel. In the accompanying drawings
I have, for thesake of convenience, illustrated
four series or lines of type. Inorder thatone
or another of these series may be brought into
action at will, the type-wheelis made movable
upon its axis in the direction of the length of
the cylinder, so that one or another of the se-
ries of type may be brought into line to co-
operate with the protruding ends of the slides.
The strip of material which is to be printed
or indented is passed beneath the type-wheel

- in such position thatthe protruding slides will

be extended beneath the strip in position for
the strip to be acted upon by the slides from
beneath and thrust upward thereby against
the corresponding type. - For the purpose of

-thus forcing upward the extended slides, I

mount beneath the type-wheel, upon a fixed
pivot, a dog or presser-bar, I, as clearly shown
in Tigs. 2, 3, and 4, the free end of this dog
being in such position that each slide is pro-
jected directly above it. DBeneath this dog I
mouunt a large rotary presser or feed wheel, J,
having at its periphery a series of teeth, ¢, to
act upon the dog I, and force the sameupward
against the under side of the extended slide,
thereby forcing the slide inward toward the
center, and causing it to press the paper strip
against the corresponding type, as plainly rep-
resented in. Figs. 3 and 4.

The general action is as follows: The strip
being passed beneath thetype-wheel, asshown
in Fig. 3, and a particular letter-key, D, be-
ing depressed, the key causes the correspond-
ing slide C, when beneath the cylinder, to
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move outward beneath the strip below and -

opposite the corresponding type of the. type-

-wheel just previous to the end of the slide

riding upon the end of the dog I. As soon
as the slide passes upon the dog, as shown in
Figs. 8 and 4, an appropriate tooth, e, of the
presser-wheel J acts beneath the dog I, and
forees the same upward, causing it in turn to
force the end of the slide C upward and press
the strip against or upon the type. As soon

-as.the tooth of the wheel J passes the end of
the dog I, the latter falls, and the slide is im-
mediately forced back within the cylinder.
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The next slide which is projected operates in
like manner, and so on, repeatedly. It will
be noted that the strip is clamped and held
between the type and slide, and that, as they
move forward in concentrie or parallel paths,
they serve to carry the strip forward prepara-
tory to the indentation or impression of the
next letter, the type and slides thus arranged
serving as a feeding mechanism, and dispens-
ing with the special devices ordinarily used
in machines of this class for that purpose.
It will also be noted that as the type and the
pressure slides move forward together, and
without changing their relative positions, a
square, direct, and positive pressure is ob-
tained upon the strip; that the parts have no
tendency to make the impression deeper on
one side than on the other, as would be the
case were the pressureto be applied by means
of surfaces revolving about different centers.

In order that the cylinder, the type-wheel,
and the pressure or cam-wheel may move in
perfect accord, a gear-wheel, L, is secured
upon the eylinder and arranged to engage with
a corresponding wheel, M, secured totheside
of the pressure or cam wheel.

In order to apply a gradual and powerful
pressure to force the strip upon the type, and
at the same time to secure an easy action of
the machine, the teeth e of the pressure-
wheel are beveled or inclined for a portion of
their length, as shown in detail in Fig. 6, so
that they act with a wedge-like or cam action
to force the dog and slide upward. The
length of time for which the slide is forcedup
against the strip in printing each letter de-
pends upon the circumferential length of the
face of the corresponding teeth of the press-
ure-wheel J. These teeth are made of a
length corresponding to the width of the eor-
responding letter, the wide letters being print-

- ed by means of correspondingly-wide teeth on
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the pressure- plate. This variation of the
width of the pressure-teeth admits of the
teeth which caused the impression of the wide
letters being given a longer and more gradunal
inclination than those which printthe narrow
letters, and consequently the machine is en-
abled to apply the heavy pressure required
for the indentation of the wide letters with
the same ease and smoothness that it causes
the indentation of narrow letters.

In order to properly hold and guide the
strip being printed, and prevent it from be-
ing aceidentally moved during the intervals
between the impressions, I pass the strip over
the surface of the fixed plate (¢, before referred
to, and apply thereto aspring-guide, N, (such
as clearly represented in Figs. 3, 7, and §8,)
the guide consisting of a flat elastic finger
fastened at one end and extended beneath the

- face of ‘the type-wheel, being cut away at the

€5

center, in order that the wheel may work down
through the same, and being provided on op-
posite edges with depending flanges o/, to en-

- gage over and guide the edges of the strip.
At one edge the guide is provided with a de-

pending lip, ¥, in position to be acted upon
by each of the slides C, as the latter is elevated
to cause the printing operation, as clearly
represented in Fig. 7. Immediately previous
to the commencement of the printing action,
as the slide C is elevated to c¢lamp the paper
against the type, the end of the slide, acting
upon the lip b, lifts the spring N from the pa-
per strip, releasing the latter previous to the
impression, and retains it in this position un-
til after the completion of the impression, thus
releasing the strip and permitting the same to
move forward with freedom. The instant,
however, that the slide passes the lip ¥’ the
spring - guide immediately falls and retains
the strip in position, so as to prevent it from
being moved until the next type and slide
come into action thereon.

In order to force the strip, after the inden-
tation of each character therein, squarely and
directly off from the type without danger of
marring or injuring the matrix, and also to
prevent the strip from accidentally feeding
too far, I mount around and at each side of the
type-wheel, or of eachline of type, a loose ring,
O, capable of a slight radial movement, and
above the wheel I mount a fixed spring, P,
which bears upon and forces said ring down-
ward. Aseachslideis forced upward to cause
an impression or indentation, it acts upon the
rings and forces them upward, in order that
the strips may pass freely upon the type; but
as the slide falls the rings, relieved from their
action, are forced downward by the spring P
and caused to force the strip squarely off from
the type. As before stated, the type-wheel is
provided with several lines or series of char-
acters of different styles, and made movable
in the direction of its axis, in order that one
or another of these series may be brought into
action. To secure the proper action of these
different type it is necessary that there shall
be a'corresponding number of pressure-wheels,
or a corresponding series of projections npon
the one pressure-wheel, as represented in the
drawings. It is to be understood that for
each type or character upon the type-wheel a
tooth or projection of corresponding form and
length is provided upon the cam or pressure
wheel.

As each series of type is bronght into ac-
tion, it is necessary that the corresponding se-
ries of cams upon the type-wheel shall also be
brought into action. . It is therefore necessary
that the pressure-wheel shall have a lateral
movement corresponding with thatof the type-
wheel, and that it shall be shifted in unison
therewith. This may be accomplished by ap-
pliances of any suitable character. In the
present instance, the arrangement for shifting
the type and pressure wheels simultaneously
is constructed as follows: A spiral spring, m,
applied to the axis of the type-wheel assists to
move the same to the right. The pressure-
wheel is mounted upon a shaft, n, movable
lengthwise in its bearings, and acted upon at
its inner end by a spiral spring, o, mounted
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in a fixed casing which tends to move the
wheel to the right. A vertical rock-shaft, Q,
mounted at the outer end of the machine, is
provided at its lower end with an arm or le-
ver, I}, acting upon a swiveled cap or connec-
tion at one end of the pressure-wheel shaft n,
and also provided at its upper end with a
hand-lever, s, acting upon a yoke, ¢, which
bears loosely against the outer end of the type-
wheel. The rock-shaft Q causesthe two levers,
R and s, to movein unison, so that upon mov-
ing the hand-lever to the left the type-wheel
and pressurc-wheel are moved to the left, and
that upon moving the hand-lever to the right
the type-wheel and pressure-wheel are moved,
under the action of the springs, to the right.
In this manner it will be perceived that the
type and pressure wheels may be moved in-
stantly, and the machine adjusted to print
one or another style of characters, as may be
required. 'While the best results are secured
when the pressure device or dog I is used be-
tween the sliding bars, and while there are
several advantages consequent upon this use
of the dog, it may be dispensed with and the
pressure or feed wheel arranged to act directly
upon the slides to force them toward thetype.

The detuails of construction shown in the
drawings are considered the best that can be
employed; but the machine may be varied in
many minor points without ehanging the prin-
ciple of action or departing from the limits of
my invention.

T believe myself to be thefirst to construct a
printing or indenting machine in which the
type and the devices which sustain the paper
or-other material against the pressure or im-
pression of the type advance in concentricro-
tary paths. ‘

T believe myself, also, to be the first to com-
bine a wheel the teeth of which have concen-
triec extremities, but are of different lengths
on the cirecamference, with a printing or in-
denting machine, o that the wheel causes the
printing or indenting action of the type.

The above features I elaim, broadly, and ir-
respective of the pecnliar form, size, or ar-
rangement of the minor parts or details.

I am awarethatarotary eylinder havinglon-
gitudinally-sliding rods therein has been com-
bined with a cam to retract the slides; but the
cam was arranged at the rear end of the eyl-

" inder, instead of at the frontasin my machine,
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and necessitated the prolongation of the rods
and grooves the entire length of the cylinder,
and also necessitated the construction of the
slides with oblique cam-grooves therein or
studs thereon—a construetion which rendered
the cost much greater than under the planrep-
resented by me, and also inereased materially
the friction and the power required to operate
the machine. TUnder my construction each

slide and groove requires to be extended only
to its key, the necessity of using the grooves
or studs in the glides is avoided, and the cam
‘is made to serve the additional purpose of a
paper support, if desired.

T am also aware that a rotary cylinder has’

been provided with longitudinal slides ar-
ranged to project movable type therefrom. I
believe myself to be the first to combine, with

_a wheel having type fixed peripherally there-

on or therein, a series of slidesrevolving in
unison with the wheel and arranged to be pro-
truded beyond or opposite the faces of there-
spective type. ’ .

The present invention is restricted to those
matters and things which are hercinafter
claimed; and as to all matters which may be
described or shown but which arenot claimed,
the right is reserved to make thesame thesub-
ject of a separate application.

Having thus deseribed my invention, what I
claim is—

1. The combination of a type-wheel pro-
vided with fixed peripheral type, a cylinder
concentric therewith, and a series of longi-
tudinal sliding rods mounted in said cylinder
and arranged to be extended endwise there-
from. opposite the respective type. ‘

2. The combination, substantially as de-
seribed and shown, of a rotary type-wheel,
rotary presser devices to sustain the paper
against the type, and supporting and operat-
ing means, substantially as described, to carry
the presser devices, during their action, in a
path parallel with that of the type.

. 8. The combination of a rotary wheel and.

type sustained Dby said wheel and facing ra-
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dially, a presser device opposed to the faceof 100

the type, and operating mechanism, substan-
tially as deseribed, which permits the type
and presser devices to move in parallel con-
centric paths.

4. The combination of a rotary wheel pro-
vided with fixed type, a rotary cylinder or
carrier concentric with and rotating in unison
with the wheel, radially-movable presser de-
vices, substantially as described, carried by the
cylinder and opposed to the faces of the type,
and means, substantially as described, for forc-

ing the presser devices toward the type dur-,

ing the rotary motion, whereby the presser
devices are caused to advance with the type
while holding the paper thereon.

5. Incombination with mechanism, substan-
tially as described, for supporting and oper-
ating the same, a rotary wheel having fixed
type, and presser devices, substantially as de-
seribed, opposite to the faces of the type, and
having both a rotating movement about the
axis of the wheel and a movementtoand from
the faces of the type during such rotation.

6. In combination with the rotary cylinder,
the slides arranged to protrude endwise there-
from, the keys opérating directly on the slides
to project the same, and the cam-plate located
at the front of the e¢ylinder, and acting to push
the slides inward. ‘

7. The combination of the type-wheel and
the cylinder provided with the endwise-mov-
ing slides, and a toothed pressure-wheel ar:
ranged to force the slides upon the type, sub-
stantially as set forth.,
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8. The combination of the type-wheel, the
cylinder B, the sliding and radially-moving
rods, the dog I, and the toothed wheel J.

9. In a printing or indenting machine, the
combination of the rotary type-wheel, one or
more encircling rings, O, and a spring ar-
ranged to act upon the rings, substantially as
and for the purpose described.

10. In combination with the type-wheel pro-
vided with fixed type, the cylinder B, slides
C, and pressure devices arranged to act upon
said slides, the pressure device N, and a de-
vice, substantially as shown, arranged to raise
said pressure device from the strip previous to
each impression or indentation.

11. In combination with thetype-wheeland
an intermediate pressure device, substantially
as shown, a pressure-wheel, J, having teeth ¢,
inclined or Dbeveled, substantially as and for
the purpose described. '

12. In combination with the wheel having
fixed type, a cylinder concentric therewith,
and slides mounted in the cylinder, and each
capable of.moving both endwise and radially

<«

in relation to the cylinder, in order to operate
in conjunction with the faces of the type, sub-
stantially as described and shown. ‘

13. The combination, in a printing or in-
denting machine, of an impression device act-
ing upon or against the type, and a wheel to
operate said device provided with teeth hav-
ing econcentric extremities, but of different
lengths on the circumference.

14, In combination with a wheel provided
with a series of fixed type, means, substan-
tially as described, for sustaining the paper
against the type, and a pressure-wheel, to
cause the impression, having teeth with con-
centric extremities, but of varying length on
the circumference. _

15. The combined pressure and feed wheel
having the teeth with concentric ends, but of
varying widths and inclinations on the circum-
ference. i

OTTMAR MERGENTHALER.

‘Witnesses: :

JULIEN P. FRIEZ,
CHARLES W. LETSCH.

25

30

35

40




