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To all whom it may concern:

Be it known that I, Erwix Enrmarpt, 2
subject of the German Emperor, and resid-
ing at Pankow, near Berlin, Germany, have
invented a certain new and useful Improved
Apparatus for Producing Combinations of
Holes in Paper Bands, of which the follow-
ing is a specification.

The subject-matter of the present inven-
tion is an 1improved method of making com-
binations of holes in paper bands by means
of punches which are operated electromag-
netically.

When making combinations of holes in
paper bands moving at a certain speed, it is
necessary to press the punches which pro-
duce the holes through the paper bands as
abruptly as possible and at the same time
powerfully, in order to produce sharply de-
fined holes and to prevent the band from
being torn.

Now an important object of the present
invention is to provide a method which
meets these requirements. In accordance
with the invention short, powerful rushes of
current, which are produced when one or
more condensers are charged and discharged,
are used for producing holes in the paper
band which is unrolled from a device at a
uniform velocity. The employment of con-
densers proves so suitable that combinations
of holes which are free from objection are
obtained at a high velocity of the paper
band.

As compared with the possibility of pro-
ducing the holes directly by means of
punches moved by hand, the present method
has the advantage that the hand only de-
termines the interval of time between the
individual rushes of current, whereas on ac-
count of the condensers these rushes of cur-
rent take place at a velocity which cannot be
obtained by means of the hand.

A special case of the invention would be
given by the mentioned method being used
for producing Morse characters. As a par-
ticular instance where this method may be
used to advantage, the producing of Morse
characters on paper strips may be men-
tioned. Every operator acquainted with the
Morse alphabet can therefore produce per-
forated bands on an apparatus constructed
according to the above method, and these
bands can then be transmitted farther in the
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sender at a high speed. By arranging a re-
cording device, a control in the Morse text
can be obtained in addition on the perfo-
rated band. Even an inexperienced staff of
operators is able to produce perforated
bands which can be employed for high speed
telegraphy.

In order that the invention may be clearly
understood, reference is made to the accom-
panying drawing in which apparatus for
executing the method is represented dia-
grammatically by way of example, and in
which:

Figure 1 is a diagram showing one ar-
rangement of apparatus suitable for the
above mentioned special case, whereas Fig.
9 shows part of a paper band which has
been perforated by such apparatus.

Referring to the drawing, ¢ and a* repre-
sent the two punching magnets which press
holes by means of punches 6, 6* in the paper
band ¢ which is passed at a uniform speed
between the punches and their magnets,
which holes are at different distances from
one another according to the difference in
time between the movements of the two
punches. These distances measured in the
direction in which the band is moved cor-
respond to the dot and dash of the Morse
code, so that, for example, the combination
2 shown in Fig. 2 denotes a point, whereas
the combination # denotes a dash. The
punches are operated preferably by means
of a Morse key ¢ In the following manner:
When the key is depressed to close the con-
tact e, the condenser ¢ is charged by battery
7. The charging impulse instantaneously
energizes magnet ¢' and thus punch 5* is
instantaneously operated. When the key is
released, it will close the contact at ¢* and
the condenser will be discharged, the dis-
charging impulse energizing magnet a and
thus instantaneously operating punch 0.
Tnasmuch as the characters of the charging
and discharging currents are impulses of
very short duration, the electromagnets will
be instantaneously energized and again be
deénergized and thus the punches will be
only instantaneously operated, whereafter
they will return to their normal position.
As the paper band ¢ is moved uniformly in
the direction of the arrow between the mag-
nets and their punches, the holes are pro-
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cording to the interval of time in each case
between the contacts ¢ and ¢! being contacted
by the key a.

What I claim as my invention and desire
to secure by Letters Patent is:

1. Means for producing perforations in
moving paper strips or the like, comprising
a plurality of electromagnets, each having
independent perforating means operated by
it, means for energizing and deénergizing
the magnets successwely at predetermlned
time lntelvals the deénergizing of each mag-
net following 1nstantfmeous1y Sts energizing
1ndependently of the action of the operator

2. Means for producing perforations in
moving paper strips or the like, comprising
two electromagnets, each having independ-
ent perforating means operated by 1t, means
for energizing “and deénergizing the maonets
:successnely at pledetelmlned {ime 1ntervqls
the deénergizing of each magnet followmo
1nstqnt‘meously Tts ener gizing 1ndependent1y
of Lhe action of the oper‘ltor

. Means for producing perforations in
movmg paper strips or the like, comprising
two electromagnets, each having independ-
ent perforating means operated by it, a con-
denser suitably connected with said magnets
to be alternately in circuit with either mag-
net and means for charging said condenser
said magnets being enermzed successively at
predetelmmed time intervals by the charg-
ing or discharging current of the condensel,
the deenelolz:mo “of each magnet following
1nstfmtfmeously Sits ener Qizing 1ndependently
of the action of the operator

4. Means for producing perforations in
moving paper strips or the like, comprising
a conden%r, a direct current charging- and
a discharging circuit for said condenser, an
electromaornet in each of said circuits hav-
ing perfomtlno means operated by it, and
means for alternately connecting said con-
denser with either circuit at predetelmlned
time intervals, the deénergizing of said mag-
nets following instantaneously the ener-
gizing by the charging and discharging cur-

- source for
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rent impulse of said condenser independently
of the operation of said connecting means.

5. Means for producing perforations in
moving paper strips cr the like, comprising
a condenser, a direct current charging- and a
discharging circuit for said condenser, an
electromagnet in each of said circuits having
perforating means operated by it, and hand-
operated means for alternately connecting
said condenser with either circuit at pre-
determined time intervals, the deénergizing
of said magnets following instantaneously
the energizing by the charging and dis-
charging current impulse of said condenser
independently of the operation of said con-
necting means.

6. Means for producing perforations in
moving paper strips or the like, comprising
an electromagnet having perforating means
operated by 1t, a condenscr, a direct current
source for charging said condenser, and
means for connectmo said magnet, said con-
denser and said source in series for ener-
gizing and deénergizing said magnet, the de-
energizing following Instantaneously the
energizing 1ndependently of the time inter-
Val said nnonet remains in circuit.

. Means for producing perforations in
movmg paper strips or the like, comprising
an electromagnet having perforatmo means
operated by 1t, a condensel, a direct current
charging said condenser and
means for altelnately connecting said sourece
and said condenser in series and for connect-
ing said magnet and said condenser in series
for ener gizing and deénergizing said magnet,
the deénergizing followmo msta*’ltaneous]y
the energizing 1ndependendy of the time in-
terval said maonet remains 1n cireuit.

In testlmony whereof I have signed my
name to this specification in the presence of
two witnesses.

ERWIN EHRHARDT.
‘Witnesses:

Worpemar Haver,
Hexry Hasprr.
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