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No. 773,045.

UNITED STATES

Patented October 25, 1904,

PAaTENT OFFICE.

OTTO WOLTERS, OF HANOVE

R, GERMANY.

APPARATUS FOR MECHANICALLY OPERATING KEYBOARD MACHINES AND INSTRUMENTS.

SPECIFICATION forming part of Letters Patent No. 773,045, dated October 25, 1904.

Application filed November 11,1903, Serial No. 180,768,

(No model.)

To all whom it may concermn:

Be it known that I, Orro WOLTERS, mer-
chant, a subject of the (xerman Emperor, re-

Siding at Lemforderstrasse 5, Hanover, Ger-

many, have invented a certain new and use-
ful Improvement Relating to Apparatus for
Mechanically Operating Keyboard Machines
and Instruments; and I do hereby declare the
following to be afull, clear, and exact descrip-
tion of the invention, such as will enable oth-

ers skilled in the art to which 1t appertams to

20

malke and use the same.

This invention has for its object a machine
formechanically operating keyboard machines
and instruments by means of perforated reg-
ister-strips, these latter being caused to travel
past or over a magazine in which are arranged
pins, one of which falls through each hole in
the perforated strip as it passes by, where-
upon owing to the movement imparted to the

magazine the pin 1s carried past levers, one
of which it strikes, the displacement of the

lever being transmitted by suitable means to
the corresponding key of the keyboard or
other member of the machine to be operated.

Several constructional forms of the machine
which forms the subject of the imnvention are

“1llustrated in the accompanying drawings by

30

35

40

way of example.

Figure 1 represents a vertical section
thr ouc’rh one of these arrangements, the driv-
ing mechanism being omitted for the sake of
clearness.

sponding to Fig. 1. Fig. 3 1s a vertical sec-

tion through another form of the appliance.

Fig. 4 is a corresponding plan view. FIig. 5

shows diagrammatically a modification of the

arrangement represented in Figs. 8 and 4,
and Fig. 6 shows diagrammatically the con-
struction for the-same.

In the ar rangement illustrated in Figs. 1
and 2 the pins are placed in a reciprocating
magazine. The perforated register-strip «
passes from the supply-spool b over conveyer-
rollers ¢ and « to the receiving-spool e. On

its way 1t passes between a vertically-recip-

rocating magazine  and a magnet g. The
magazine £ is provided with a suitable num-
ber of superposed rows of holes /2, each of

50 these rows contalning as many holes as there

isthen repeated.
the perforated register-strip 1s intermittent
and corresponds with the forward movements
of the magazine, so during the return move-

forationsshall pass by unutilized.
Kig. 2 is a front elevation corre-

are spaces for holes in the width of the regis-
ter-strip. = Steel pins 2 are arranged 1n the
holes in the magazine. When the perfora-
tions in the strip of paper register with the
holes in the magazine 7, the magnet ¢, which

» 55

1f desired, may receive A, reciprocating move-

ment to and away from the register-strip, at-

tractsthe corresponding steel pinsthrough the

perforations, as represented in Kig. 1 with re-
spect to one pin 1n each row and In Fig. 2 by
section-lines. By means of suitable mechan-
ism the magazine isthen caused to move down-
ward with the register-strip, the projecting
pins 2 striking in succession against those le-

vers £ which lie in the corresponding longitu-
dinal lines of the register-strip.

The move-
ment is transmitted by these levers to the key-

board of the machine or instrument—tor ex-

| ample,of atype-setting machine or of amusical

instrument. As soon as the magazine has
passed by the levers / the projecting pins are
caused to recede into the magazine by means
of a pusher / or the like, w thh at this moment
is moved toward the remster—-stup the maga-
zine then being very rapidly returned to its in-—
itial position. The operation described above
Of course the movement of

ment of the magazine none of the rows of per-
Obviously
with this arrangement the pins in every row
of the magazine will be released simultane-
ously. By this meanssuch speed isattainable
that the slight delay caused by the return
movement ot the magazine 1s quite 1nsignifi-
cant. |

In the arrangement shown in Figs. 3 and
4 the pin-magazine presents the form of a
rotary cylinder, over which the register-strip
is carried in such a manner that the pins fall
out through the perforations in the strip
under the influence of gravity. The maga-

zine consists of the rotary cylindrical roller
@', in which the pins /" are movably arranged.
The pins are preterably provided within the
roller with heads ¢, whereby they are pre-
vented from completely leaving the roller.
' The cylindrical magazine is caused to rotate
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in the direction indicated by the arrow, Fie.
3, by means of the crank « or by any other
convenient means. This movement may be
transmitted by the intermediary of a helt ./,

provided with a tensioning device, to a spool

/"y upon which the register-strip 4’, coming
from the spool ¢/, is wound. This strip is
carried round the under part of the cylinder
«’, which to this end is provided upon both
sides with pins 7/, engaging in rows of lateral
perforations of the register-strip 4', so as to
msure synchronism in the movement. When
one of the perforations registers with one of
the pins /', this latter falls, as shown at the
lower part of Fig. 3, and displaces the cor-
responding lever /' when it cncounters the
same, owing to the rotation of the eylinder«’.
The lever /' is returned to its normal position
by a spring . atter the pin 4’ has passed it.
The projecting pins are pressed back into the
magazine by means of a roller #'. This
roller »" is mounted in arms ¢/, rigidly fixed
upon a rocking shatt »’. A counterweight-
lever ¢' may be attached to this shaft at any
desired degree of inclination and presses the
roller »" against the cylindrical magazine «/,
1ts action being capable of variation OWIng
to the adjustability of its weight. This move-
ment of the levers /', actuated by the pins 7/,
1s transmitted to the keys +/ or equivalent
parts of the keyhoard-machine which it is
desired to operate.

In machines of the kind described above it
1s advantageous to keep the perforated reo-
ister-strip as narrow as possible: but this is
attended with difficulty, owing to the number
of signs to be represented. In order to re-
strict the width of the strip, each row of holes
in the pin-cylinder may be converted into a
double row, the boles in one half of this dou-
ble row being situated opposite the intervals
between the holes in the other half of the
row. ‘L'his invention, however, permits of
the cmployment of yet another means for con-
siderably reducing the width of the perforated
register-strip. This arrangement is repre-
sented diagrammatically in Figs. 5 and 6, Fig.
o Hlustrating the principle and Fig. 6 the ar-
rangement of the parts.  In thisarrangement

a number of pin-cylinders I and I* are em-
ployed. These are shown in development in

Fig. 5. They may advantageously be pro-
vided with double rows of pin-holes. The
cylinder I receives only the pins correspond-
ing to one half of the signsto be represented
and the cylinder I" the pins of the other halt.
In order to reproduce the signs of the alpha-
bet, for example, in the cylinder I are ar-
ranged in each rew or double row the pins
corresponding to the letters ““A” to ““ L. and
1 the eylinder I* the pins corresponding to
the letters "M ” to “*Z.” 1In order to indi-
cate this distinetion, the pins of the cylinder
I are represented by empty or skeleton cir-
cles and those of the eylinder I* by full cir-

773,045

cles.  The perforated register - strip is so
formed in any convenient manner that upon
1ts transverse lines 1234 56 789 only the
letters in the group ““A” to *"L.” are perfo-
rated, as 1s indicated in Fig. 5 by the skele-
ton circles shown on the strip 4, represented
between the developments of the two ¢ylin-
ders. On the other hand, the letters of the
egroup " M” to ““Z” are perforated on the
transverse lines 1*2* 3% 4* 5*6* 7% 8* 9*. This
perforated register-strip is carried over the
cylinders I and I*, as shown in Fig. 6, in such
a manner that the rows 1 2 3 register with
the rows of pins in the cylinder I, as repre-
sented diagrammatically in Fig. 5, while the
transverse lines 1* 2" 3" register with the rows
of pins in the cylinder I*. Obviously the
transverse line 1 on the cylinder I must oc-
cupy the operative position—that is to say,
the position in which the pins fall through—
at the same moment as the transverse line 1*
of the strip on the cylinder I* is operative.
Likewise the projecting pins must strike
against the keys or come against the levers /,
serving to operate the keys, at the same mo-
ment. Now In order that in obtaining the
necessary synchronism in the operation of the
lines 1 and 1* it shall not be requisite to mount
the cylinders I and I* too close together the
lines 1 anc 1* (and of course the succeeding
lines also) are arranged at a larger interval
upon the register-strip, this interval being
such that it corresponds to the path of the
register-strip from the point 1 to the point
1" 1n Kig. 6. By this means it is rendered
possible to arrange the eyvlinders at a conven-
1ent distance apart. Obviously the subdivi-
sion into groups may be carried still further,
and more than two cylinders may be provided.
This arrangement may of course be adapted
to the reciprocating-magazine arrangement
by providing two or more reciprocating maga-
zines or one such of greater length.

In the arrangement described with refer-
ence to Kigs. 3 to 6 the pins mayv also be caused
or assisted to leave the holes in the magazine
by arranging a magnet beneath the cylin-
drical magazine, which attracts the pins
(which in this case must necessarily be of iron
or steel) through the perforations in the rego-
ister-strip. This isespecially desirable when
owing to considerations of space it is not pos-
sible to give the pins sufficient play in the
noles in the magazine. In such a case if a
magnet were not provided to assist the move-
ment the various pins might not fall out sufli-
ciently readily or speedily. Instead of a mago-
net other means may be employed, if neces-
sary, for insuring that the pins shall leave
their recesses. Thus, for example, the in-
terior of the cylinder may be filled with mer-

cary, the weight ot which acts upon the pins,
or compressed air may be conducted into the
cylinder, or, again, an eccentric ring may be
arranged around the shaft of the cylinder.
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which hangs down into the cylinder and

bears upon “the lower pins. A device operat-

‘ing from outside may be constituted by a

csma,ll hammer, which by striking uniform
blows upon the cylinder causes it to vibrate,
and thus facilitates the projection of the pins.

- Having now particularly described and as-
certamecl the nature of my said invention and
in what manner the same 1s to be pertormed
I declare that what I claim 15—

1. Inakeyboard-operator,.the combination

with a per forated record-strip, of a plurality

of magazines cotperating with said record-
strip at different points in its length, mov-
able members carried by said magazines, and

operating connections for actuating the key—

board from said movable members

2. Ina keyboard-operator, the combination
with a perforated record-strip, of a plurality
of rotary cylindrical magazines cooperating
with said record-strip at different points in
its length, movable members carried by sald
magazines, and operating connections for ac-
tuating a keyboard from said movable meme-
bers.

3. Ina keyboard -operator, the combination
with a record-strip prowded with two sets ot
perforations arranged out of alinement, of a

&

pair of magazines arranged at different points
m the length of such strlp movable members
in one of snid magazines codperating with
one set of perforations, movable members 1n
the other of said magazines codperating with

the other set of periomtlons means fOI mov-
ing said record-strip, and connections tor ac-
tuating a keyboard from said movable mem-

‘bers.

4. Inakeyboard-operator, the combination

with a record-strip provided with two sets of |
perforations arranged out of alinement, a pair

of rotary {3371111611"‘10&1 magazines arrano‘ed at
different points in the leno*th of said strip,
movable members in one of said magazines
cooperating with one set of perfomtlonb mMov-

| able members in the other of said magazines

cooperating with the other set of perfora-
tions, means for moving said record-strip, and
connections for operating a keyboard from
said movable members.

In testimony wherecof 1 have hereunto set
my hand and aflixed my seal in the presence
of the two subsecribing witnesses.

1. s.]

OTTO WOLTERS.

Witnesses:

H. Harr Harx,
L.roNORE RaAscH.
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