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‘ThlS inventlon is concerned with app'aratus for making

screened printing blocks or plates.
Known apparatus: for making screened prmtlng plates

: prov1de means.for photo-electrically scanning a picture’
or image hereafter briefly referred to.as “copy” either-upon:

a plane surface or upon a drum in adjacent parallel lines

* to produce. amphﬁed currents for controlling a tool, for

example, a_cutting, milling, -drilling, impact.or biirning
tool which produces the printing plate line by line.  The

control currents for producing the screen are usually peri-’
- odically affected, the tool thus receiving impulses. These-

impulses are modulated by the photo-electric currerits by
either” altermg only. the_amplitude or only. the- impulse
duration in accordance with the brightness of the copy
pattern. . In the amplitude -modulation, the tool will in
response to great brightness of the copy penetrate deeply
into the material and of the blank from which the plate
is to be formed and surface elements of variable width
but uniform length will be worked from the blank inci-
dent to such impulse depending on the advance of the
tool. In the time modulation, the advancing tool will
responsive to each impulse penetrate the materidl of the
blank to the identical depth but for intervals of different
length depending on the brightness of the ‘copy, thereby
producing surface elements of variable length but con-
stant or uniform width. This results in a preferential
direction in the screen. In addition, the impulse flanks are
in the known impulse methods not approximated to the
operations of the engraving tool and to the flanks there-

of, resultmg in crowding effects and imperfect cutting.

planes -and it is therefore 1mposs1b1e to accurately predict
the way-time curve of the tool in the blank of plate
material worked upon. The productlon of printing plates
is thus attended with uncertainties which lead to great
operational difficulties.

The object of the invention is to produce for. the
electro-rnechamcal control of a_cutting tool perlodrc im-
pulses which are modulated as to time and also as to
amplitude. The amplxtude and also the duration of an

impulse can thereby be governed. in accordance with_the-

brightness_of .a .copy. - The frequency of - the impulses
represents the screen. frequency in the direction of scan-

-ning.. The modulation of the impulses as to time and also

as to amplitude makes it possible, considering the tool

" advance, to work. from ‘the material of the: blank for all
_ brightness: values. in each screen point.surface elements

of identical length-and width, thereby producmg a screen
without preferential direction.

In accordance with another feature of the mventlon,
the flanks of the time-amplifude modulated impulses are
by. delay means flattened so that they are. approximated
to the flanks of the tool, thus avoiding crowding effects
incident to the motion of the tool into and out of the
material of the blank which is being worked on. The
way-time curve of the tool is. therefore by an adjustable
and ‘governed current-time curve. predetermined and exe-
cuted by the tool since all factors that might hinder’ the
tool operation are coiisidered beforehand 1t is possible,

2

- for example, to ﬂatten the leadmg flanks of the 1mpulsesA

(>

10
- the geometrlcal form of the screen elements: For exam-.

15

more than their trailing flanks so as to equalize- differ-
ences.in the cutting resistance and differentiating crowd-.
ing effects incident to the motion of thertool"into and
away from' the material of the blank, and the tool can

-therefore ‘be moved in elther dxrectlon with the same’

speed. . 3
~The predetermzned way-tune curve of the tool maker
simple adjustment . possible. . :
‘The invention ‘also makes it poss1b1e to predetermme:

ple, with a.given- way-tlme curve;- the: wedge angle of a-
wedge-shaped cutting- tool may be determined so..as- to.
produce. rectangular screen. -elements;. or. the radius of a:
spoon-shaped cutter may be determined so as to. produce .

...Tound screen elements. It is ‘possible therefore to calcu- -
late the size of the surface. elements respectlvely cut from. -
- or, refained in  the: material of the ‘blank dependent on.

20

the photo- electncaI control currents This is particularly .
important. ‘because- it is possible. to-obtain a linear depend- -

» ence between brightness of the copy anda medlan bright--

ness of the correspondmg pattern on-the prmtmg plate by

the .introduction, of correctmg elements: having:a. charac--

teristic, which:is ‘invérse. to. this calculated dependence.
JIn .accordance: with. ‘another feature. of  the invention,

- the amplitude: of the tune-amphtude modulated impulses. -
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may -be limited to. a value: which corresponds- to the’
beginning - of the - mutual overlappmg of . the cut away
surface elements. .

Examples of the 1nventlon w1ll now be descrrbed with.

reference. to the accompanymg dragrammatlc drawmgs,
wherein :

Fig. 1 shows an embodlment in schemanc represen-
tation; -

Fig. 2 indicates a clrcult example ﬂlustratmg one mode
of tlme-amphtude modulation; - .
-Fig. 2a illustrates the operation of the modulator,
Fig. 3 shows time- amplitude modulated .current-time

curves for dark, gray. and bright tone values, :

Fig. 4 illustrates time-amplitude  modulated. current-
time curves with angular impulse flanks and. amphtude
limitation for the three tone values of Fig. 3; :

‘Fig. 5 shows in schematic manner the rear view of,
an engraving tool as seen in the direction- of cutting;

Fig. 6 shows the tool of Fig. 5 in side elevatlon,

Figs. 6a and 65 show a spoonlike engraving tool in side
view and in front view, respectively;

Fig. 7 illustrates on a greatly enlarged scale a printing.
pattern produced on-a plate by atool according to. Figs.
5 and 6 in accordance with the current-time curve of
Fig. 4 at dark, gray and bright tone values, the shaded

" portions indicating the retained -and. the blank portlons

the cut away parts of the printing pattern; .

"Fig. 8 shows the pattern produced on.a. prmtmg plate;
by a spoonhke tool, such:.as shown.in Flgs “6a ‘and -6b,
the successive . lmes bemg dlsplaced by the- space of one:

" half point; and

60

Fig. 9 md1cates the dependence of the mean brlghtness
of ‘the copy.on the amplitude of -the photo-electric con-
trol current resulting respectively -for: a- screen according

" to Fig. 7 produced with a wedge-shaped. tool and for.

65

70

a screen according-to Fig. 8 produced with a spoonllke
tool.

The. operation of an embodunent of the mventron is
apparent from Fig. 1. In this embodiment are shown, as
exarnples, rotating. drums 2 and 4 and a cutting or en-
graving tool 9. The copy 1 is placed on the drum- 2 and.
the plate blank 3 on which the printing pattern. is to be
cut is similarly placed on the drum 4. Both drums are
disposed on a common shaft 5 which is over a suitable
gear 6 rotated from a synchronous motor 23. "“The
scanning device 7 and the cutting contro] apparatus ‘8
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and thé cutting tool 9 dte in Known manner by means of
a suitable spirally grooved spindle (not shown) moved
with respect to the drums 2-and 4 either in identical or
in opposite sense, dependmg on whether it is desired to
produce on the priftihg plite a-side-identical of ‘sidéire-
versed copy pattern. Asn ﬂlummatmg seurce, fdr-ekample,
a suitable light bulb 10 illiminates over a lehis system 11
a shutter 12 which is trained upon-the copy 1 by way
of the lens systemn 13. The light beam is perlodlcally
interrupted by a disk 16, having cutouts 14; which is To-
tated by a motor 15. The light reflected from the copy 1
falls into’ the two. photo-cells 17 which: convert- the inter-
mittent light pulses into currént impulSes. " ‘THe latter
are conducted to the arnpllﬁer 18 and subsequertly recti-
fied again in the rectifier 19. The frequency of the cur-
rént impulses is higher than the séreen frequéncy referred
to- below.  The fectifier 19° demodulates thiese earrier
freqifenicy” impulses; but the amplitude fluctuations which

céirespond ‘to: the ‘brighthiess of - the plcture patterii are

»left unaffested.

< Trr order t6 produce a umform sareén, the 't séreen points
of - the ‘suécessive  lines™ must ‘always. tiave the identical
position relative- to each other. The scréen fréquency
therefore must be produced: ifi dependence on the ad:
vanceé of the tool along the pldte 3 on the drum 4. Cur-
rent from a commeércial sourcé may be in known manner
used for driving the ‘synchronotis motor. and to sérve
as a source for the scréén frequency The frequency
of the commercial current sotirée is for this purpose multi-

plied in a multiplier 20. Thé screen frequency’ this ob-’

tained- is due to multiplication of the frequéncy of the
cominercial currént synchronized with the rotation of the
shaft 5§ and therewith with the relative speed of advance

of the tool 9.

- In accordance with another feature of the invertion, 3

the screen frequency may be derived from the shaft 5,
for example, by ‘means of a suitable dlternating curfent
generator 24 having a rotor disposed on said shaft, such
generator taking the place of the device indicatéd at 20.

The screen frequency is in such mianner again synchro- 4

nized with the rotation of the shaft 5 and therefore with
the relative speed -of advance of the tool 9.

The impulse like screen frequency produced in- the
frequency multiplier 20 is' shaped in a delay element 21
dnd conducted to the modilator 22. The rectified control
current coming from 19 govérns in one stage of the
moduldtor 22 the duration of the time and i the next
stige thergof the ammplitude of these impulses.
also médns in the modulator 22 for additionally flattening
the flanks of the 1mpulses At the output énd of the
modulator 22 are in- this manner produced the time-
amplitude’ modalated rmpulses with flattened flanks as
they ‘aré coritemplated by the ifivention, - Known mieans
niay: be used to construct. the modalator 22 so as to
carry out the indicated’ functions.

The modulated impulses from .22 are, as has been
said before, conducted: to the cutting control ‘apparatus
8. This' apparatns .may beé represented by a dynamic
system; however, electromagnetrc cutting. or impact sys-
tems are preféired’- because of the greater  forces' ob-
tainable. The cutting control apparatus 8 carries the
cutting- tool 9- which cuts in" step’ with impulses . surface
elements: from the: material of the plates blank' 3 the
length - and width of which, that is, the areas of which
correspond to the brlghtness of the copy 1.

Tt is important for' the- invention that the duration
of penetration and the penctration depth of the engraving
tool 9-are- controlled’ by the time-amplitude’ modulated
seréen’” impulses; but-the Kind of impulse generation and’
the” special- circuit arrangement dre of. subsidiary im-
portance. - The scréen fiequeéncy. coming from the multi-
plier-20° may, for example, be used for'governing a multi-
vibrator with means for adjusting’ thé impulsé duration.
Thé' miultivibrator impilses -also charge a capacitor dis-

posed in 21, od which will appéar a sawtooth voltage:

There are
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The duration of the charging of the capacitor is select-
able by the alteration of the duration of the multivibrator
impulses, the screen frequency remaining constant, result-
ing as desired in a sawtooth curve with steep leading and
flat trailing flank or vice versa, which is conducted to the
modulator 22. The operation of the modulator is sepa-
rately shown in Fig. 2.

Referring now to Fig. 2, the sawtooth voltage from 21
will appear at the resistor 24a by way of a coupling ca-.
pacitor 23¢, and the rectified photo-electric control volt-
age will at the same time appear at the resistor 25." The
voltages.are superposed. - At the grid of the tube 26 will -
appear only signals, over. the high. ohmic resistor 27,
which exceed the threshold value that had been ad-
justed by the poténtiometer 28. - Accordingly, the ampli-
tude and the duration :of:these sawtooth impulses at the
tube grid will be a function of the photo-electric control
voltage. In_ accordance with the invention, there are

- theréfore” produced trme—amphtude modulated impulses

with -angular flanks which are conducted from the output
of the tibé 26 to the cutting apparatus 8.

"Fig. 3 shows the theorétical . curtent-time curves for
a combmed tlme-amphtude modulatron of 1mpulses With
growing brighinéss of the copy pattern, the amplitude
and duratron of the 1mpulses will ‘ircresdse ds indicated
by thé curve 31 for & slight brighitiess value, .32 for
gray totie; and 33 for & gréat brightness value.

Fig, 4 represents the correspondilig clirrént-time curves
in’ which the flanks of thé t1me-amp11tude modulated im-
pulses dre flattensd as contemplated by the invention. The
curvés ‘34, 35; 36 correspond respectively -to the three
brightri€ss vilugs of the curves 31, 32, 33. The' limitation
of the amiplitude as iiidicated in the ¢urve 36 may be
disrégarded for the moment. The flanks of the impulses
are approx1mated to the togl and the workmg opera-
tions so that the tool can be moved into and away from
the plate material at the same speed without producmg
crowdmg éffécts. The steepness ‘of the flanks is with
a given tool advance speed so adjusted that it corresponds
to the steepnéss of the flanks of “the ‘tool, for example,
the free angle 37 of a wedge-shaped engraving tool
shown in Figs. 5 and 6 or to the shape of the spoon
shaped cutting tool shown in Figs. 64 and 6b. The ad-
justed flank steepmess and therewith the approximation
to the tool is preserved for alf brlghtness values due to
the pecuharrty of the prevrously explained” modulation.
Differences: in the cutting Tesistance are equalrzed by
différent slope or’ steepness ‘of the leadmg and trarhng.
flanks of the imj It is possrble to consider in' this
mdnner all factors in' the currént-timé curve that may
Kinder thé {601 in its cuttmg operations and to produce
symmetrical cutting figures.

In the: printing technique, screens” Jare preferred for
printing pattérns which lie obliquely fo the ‘edge of the
scréeneéd replica of the image on the printing plate. This
means that the scréen ‘points’ lie upon 'the two diagonals
of a re¢tangular image replica: Theré are two possibili-
ties of producrng such streens.

Frrst the image may be scanned at 45° toits edge and
the ‘printing, plate blank i§ worked" .accordingly. The
image copy 1 -and the plate blank 3-are therefore mount-
ed at an angle ‘of 45° to the developed lines of the
drums 2 and . 4, respectively.. The  screen points: of
successive Tines' will then lie side by side. When' the
screened plate 3 is rotated back by '45° into its normal
position, -the screen points will" appear displaced relative
to one’ another. For the screen’ frequency there is:in
such ‘4 case the requiremient that theé number of screen
points per..rotation of the drum 4 is an even number.
This . requirement® is~ automatically’ fulfilled “due to* the
synchromzanon of the" screen frequency. with the advance
of the engraving tool.

" The second possibility for producmg a .screen lying
obhqu_ely to the edge of the. screened replica. résides in
scanning the copy parallel to its. edgé and working. the



prmtmg pattern on the plate blank s1m11arly parallel to‘_‘}
its edge. The copy 1 and the plate blank 3 are therefore

respectively mounted on ‘the' drums 2 and 4 perpendicu-
lar to the developed lines of the drums,’
points of each line should in such a case be. dlsplaced
by one half point spacing. relative to “the screen points
of the precedmg line. - The requirement is, therefore posed
for the screen frequency that the number of screen
points for two drum revolutions must ‘be an uneven num-
ber. - This screen displacement, that.is, the’ shifting of the

screen. frequency by ‘one half ‘phase per .drum rotation -
may also be carried out by.the gear 6’ after switching ‘of:
A _printing pattern:cut:in this ‘manner
will therefore exhibit. an angular or oblique ‘screefi:: Thxs !
18°

the. ‘gear ratio.-

method of working.is referred to as parallel cutting:
The two cutting methods exhibit outside of these ex-
ternal features very considerable differences as to princi-
ple which are essential for the cutting operation. In the
diagonal cutting, for which a wedge-shaped engravmg
tool corresponding to Figs. 5 and 6 is preferred, the

wedge angles 38 and the spur angle 39 may be deter- .

mined so that rectangular cutting figures result for ail
brlghtness values at a given way-time curve, Such:a

screen is characterized by the - absence. of preferentxal'

directions.

- The scréen
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6.
however be camed out at’ another pomt of the trans- :
mission channel.

A spoonlike: engravmg too] as shown in Figs. 6d and
6b is preferably used in: the ‘parallel cuttmg method.
"The radius of stich"tool is- such that ‘oval cutting figures
result ‘at, a predetermmed way-time - éurve, which -have
for 50% bnghtness value. approxlmately identical length '

‘are dlsplaced relatlve to one another.
d from. the ,dlagonal cuttmg, “the : lmev _
is in this' case equal;to half: of  the screen point
e line.

spacmg ]
‘spacing_ in the. direction of

~are cut: from the plate blank material for a-slight ‘bright-

20

25

Fig. 7 shows on a greatly enlarged scale a portion of -

the surface of a printing pattern.on.a plate that had
been worked in such manner. The direction of working
extends in the figure from the top to the bottom. It
will be seen from the figure that the screen points of
successive lines lie next to one another and that the

ness value based on the current-time curve 34. The
elements 44 .are for a brightness value of 50%, in which
case the cut out elements and the retained surface areas .
are of equal size. - The elements 45 are cut out.for a
- great brightness value, in which case the cutting planes
overlap. - The retained surface areas are now disposed at
the line center so that the impulses of the current-time. .
curve and the cut out elements are separated for all
three cases.  This means that the current-time curve
must be of the type of the curve 34 and that it goes into

" the form of curve 35 only at a brightness value of 100%
- -because only at 100% brightness will the cutting ele-

30

" ments and the impulses of the current-time curve border
one against the other. As distinguished from the di-

~agonal cut, the cutting tool must therefore always be

line spacing and the point spacing are identical in the .

line direction. The elements 40 are cut out from the
plate material for a small brightness value based on the
current-time curve 34. The impulses of the current-time
curve 34 and the cut out surface elements 40 are sepa-
rated from one another. The surfaces 41 are cut out
for a 50% brightness value based on the current-time
curve 35. The individual impulses of the current-time
curve 35 and the cut out surfaces 41 are in abutment
and the result is a chessboard pattern. Cut out ele-
ments and retained -surface areas are of identical size.

35

40

The surfaces 42 have been cut out for a great brightness -

value based on the current-time curve 36. The impulses

for the current-time curve 36 and the cut elements 42 45

merge one into the other while the retained surface
areas (shown shaded) are individual separate rectangles
lying at both sides of the line center. Due to the over-
lapping, the cutting tool is not moved out of the material
with its point, but is caused to cut out a continuous
portion so long as great brightness values are reproduced
although surface areas which are separated from one
another are left standing. Therein resides the great ad-
vantage of the diagonal cutting as compared with the
parallel cutting. The photo-electric control amplitudes
therefore are in the three brightness values smaller,
equal or greater than the amplitudes of the time-ampli-
tude modulated 1mpulses

In the region in which the cut out elements mutually
overlap, the width which is effective for the printing will
remain constant, that is, equal to the line spacing. For
this portion of the way-time curve, its amplitude may
be limited:to a value which corresponds to the line spac-
ing and therewith to the peak amplitude for 50% bright-
ness value. In this interval, the sideways limitation of
the cut out elements will correspond to the touching line
(dot-dash lines) of two neighboring elements. By this
amplitude limitation is obtained the advantage that the
tool does not cut deeper into the plate material than
is required by the line spacing and the cutting work is
thus reduced. The current-time curve 36 of Fig. 4
has in this manner been limited as to amplitude. .

In the circuit according to Fig. 2, the limitation is
carried out by the rectifier 29 which receives a fixed
bias from the source 30. The amplitude limitation may

moved out of the material upon reproduction of great
brightness values. For a brightness value of 100%, the
cutting width will be equal to twice the line spacing, as
distinguished from -the diagonal cutting in which the
maximal cutting width approaches only the single line
space due to the amplitude limitation. The control am-
plitude of the photo current is therefore smaller than
the amplitude of the time-amplitude modulated impulse
or at the most equal thereto.

As will be seen from Fig. 7, the cut out elements
overlap in the diagonal cutting for brightness values
which exceed 509%. The same holds true for Fig. 8.
Therefore, while the cut out rectangular elements become
with increasing brightness of the image pattern larger
by the square and the retained surface areas correspond-
ingly smaller, such a relationship is not present at bright-
ness values exceeding 50%. Due to the mutual over-
lapping of the surfaces, the retained areas become smaller

o at a slower rate than square and the cut out elements
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do not grow by the square.

This relationship is illustrated in Fig. 9 in which 48
indicates the brightness and 49 the darkening of the image
pattern while 50 indicates the amplitude of the control
current. The curve 46 represents the conditions of Fig.
7. Up to the brightness value of 50%, the curve 46
follows the square requirement and beyond that it grows
slower. The curve 47 corresponds to similar conditions
of Fig. 8. The ampllﬁer 18 (Figs. 1 and 2) has a char-
acteristic that is inverse of the dependency indicated in
Fig. 9. .. The effect of the overlappmg of the surfaces
~can ‘be compensated by .including in the amphﬁer 18 in -
* generally known manner circuit means comprising’ elec-
tronic tubes adapted to produce a. correcting or anti-
distortion -effect, and the result will be a linear depend-
ence between photo-electric control current and the mean
brightness of the screened printing pattern. Electronic
correction means suitable for this purpose and including
_if desired resistor and rectxﬁer combmatlons are well
known.

Othér non-linear distortions of the transmission chan-
nels 17, 18, 19, 22, 8 may be in similar manner com-
pensated by the inclusion of known correcting or anti-
distortion means so that an image produced from the
printing pattern is reproduced correctly in all tone values,

The elements 43 :~'
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7.
Changes may be- made -within the scope and spirit of
the dppended claims:™
I claim:

o sisdn

1.'In" ‘apparatils for
having means for respectively 'photoelectncally Scanning 5
pointwise in' consedtifive lines’a copy to ‘be reproduced
to produce control impulses- and” for sunultaneously en-
graving -under’ ‘control “of” %creen ’frequency mpulses a”
blank which is to! form a prmtmg plafe, the*improveniént”
which consists “in‘ the provision “of ‘meatis for’ modulatmg
said screen frequency impulses both in time and’ “In amit i
plitude as-a function of the' brlgh' S values of scanned
copy eléments as’ ‘reflected “in“sai ntto pro-"
duced incident to'said photoelec c

2.-“The improvémént’ actofdmg ‘to clami.l ‘comprisin
an“alterhiating: current soiircé; “and inéans*for® multlp}ym"’

8-
the_frequency of . said source fo produce said screen fre-
quéncy 'mpulses 8 '
3. The improvemént’ aocofdmg foclaim 2, cornpri i
means” for- mphfymg "said”control’ 1mpulses, ‘and’ mean‘s'“
for~ supenmp031 “said amiplified”tontrol” unpulses ‘upon’”
said screet fréquency mbulse%
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