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~The ~invention -relates =to improvementsin
printing surfaces,-and:photomechanical .repro-
duction ‘generally. : It:includes-means, ways:.and
products.

The:main;though: not ‘the only. purpose of the -

invention:istorproduce printable values-similar
t0%ithose’ obtained by photoengraving,: photo-
lithography; and-with-other varied textures. -

»While ; the::invention™ includes'some: specific
forms: which sareillustratedsin the accompanied
drawings, Iwish:it:to:be understood: that.I:con-
sider ~:ithose examples: not -only: combinatively
novel; but also hew. inless combination than the
whole; andssome +of5itst features: capable: 0 in-
dividual use as:it-will-clearly appear-inthe-course
of thepresent disclosure.

»ATthotigh<the .invention :may:-beusedin:a
number: of: processes, T prefer to<practice it-by
‘means: of a-isensitive -plate including: a  support
combiningiplural ‘vélief -patterns and- a-special
coating. 'This plate; after-suitably-exposed:un-
der: an:ordinary negative; and treated, becomes
transformeéd into:a hdlf<tohe printing:block.

~In-aDirect method-of photomechahical repro-

duction-described in ‘Patent No: 2,234,997 :issued:

March 18,1941, T‘suggested-a process:of:that
kind, »But-the “means and ~ways mnow-utilizéd,
the-products:-obtained,“and even ithe; principle
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uponwhich::the present invention-is:based, are

different: from :those formerly: proposed.

1In the ‘invention! ithe effects of light-in-depth
and imsurface arereombinedrand-increase both
the ‘height: and the printing area of minute-ele-
ments:presentiin g relief~pattern. :In-the former
process above referred-to; the-height-of the-uni-
form: minute:elements ~is not ~substantidlly--in-
creased because the:coating ‘which: supplied ‘the
additionsl” matter-ends at their-vertices,” while
initheinvertion if'surpasses the tops of the value
forming minute elements.

“'When: a-regular-halfstone: print siszexamingd
under sxmagnifying:glass;tit-can>bé noticed that
therhigh-lights are representéd by small dotsof
propirtional-size; andalsothat;-as the:tones'de-
velop, the pattern changessas if theidots had
prown: four-armsi and these little crosses in the
‘tones-and shadows become linked ‘to*eaech other
and:form a:niet of-proportionally:thickened cross-
lines. “Thig peciiliafity-of the classicrprocess: of

photoengraving is, ofgeurse, explained: by the

waytheé imagé is formed; and by processing steps
-which -eduge theidots-to close in“those sections
‘of thephotoengraving negative corresponding -to
‘the “high-Hehts, “But “stich “dual “ patterm* is-a

Tortunaie achieverment-which contributes-tc-‘the &

formation of the richest rank of tone values.
“In the'single patterned support-of my formerly
patentéd methsd, “the uniformity ~of -the small

projections does not 'so’ favor the formation of

tone “values, -for ‘the- graphic~elemeiits ate “de-
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veloped by the éxposure into larger: but:geomet-
rically=similar-figures; dots into bigger-dots; lines
jhto-coarser” lines;sbut-not dots-into lines.

~The structure-now suggested combines-in the
same body at:least two different kinds of relief
patterns=at -two ~different: planes respectively.
Of these;'the outer:one corresponds -to a:high-
lighttint-and -is:purported -for developing- the
high-lights:while’ithe .inner ‘pattern corresponds
40" ashalf-tonetint and-is purported for the -de-
velopment ofithe-tones-and-shadows. -There are
quiteza nurhber of 'relief -patterns, both ‘regular
andrirrésular,*which ‘may ' be- combined:-in--the
new: arrangement, provided the- high-light :gra-
phic elements: of-one: pattern-and corresponding
sections of the half-tone-graphic: elements -of
the other-pattern be: both -situated-substantially
in:a-perpendieular linesin regard-to the support,
whereby > when:the-lower: graphic- ¢lements:-are
raised,ras:a result-bf-the-process; the Upper ones
become ernbodied .and ‘disappear into them.

A hen the new- stiucture-is utilized: as -support
Tor aswash-off: plate. I-prefer to-combine & half-
toneé~inmer: pattern formed by: cross-lines;: and-a
Jigh«light ‘outer-one formed by*dots, the-small
projectionsrirepresenting -the *last- protruding-at
the scrossing points-of: the:lines. --After this sup-
portris coated,-up-to-the ending ~plane:of-ithe
’-pi'bj‘e’cti‘onssiforminghthe-‘-high-light-‘outer pattern,
therproblem~ presents-itself--of ~“preducing- ‘the
phitomechanical “values at ~approximately- -the
wame operative: plane; and<as long as the half-
+tone, lower:pattern, is:under’ the printing - sur-
face, “the first questionis: to- raise those cross-
lines by the effect’ of light in’ depth. - Liet-usias-
stirne’ that this:is done by exposing ‘the" plate
‘throtigh itsisupport and under an ofdinary nega-
tive to a beam of parallel light. ~With sufficient
exposure,” and in’ ‘the séetions correspondingto
the tones in the negative, “the’lines of the:lower
pattern:will: he'raised by: additional ‘thickness of
hardenéd matter. - At the same time the dots of
‘the ‘otiter pattern: situated in:thesame sections
7ill ‘disappearzintd the raiséd lines; while thase
rethaining it ‘those sections corresponding tothe
Tnishclights #will be unafiected. “Such effect 0f
light“in 'depth, of " course, does not develop “yet
the - photomechanical  values- in “strface,” for “it
merely brings the two patterns to substantially
the'same operative blane, and selectively so, for
dots'and’cross-liries are then at their correspond-
ing-areas. “But ‘the fundamental &ffect in depth
may “be subsediieritly: complemerited by .a-"side
light-gction’ Which  will create values in’surface
proportionally to ‘the ‘transmission atdifferent
areas-bf the negative. " This second part of:the
formation of the values may be attained in-many
different >ways,” through -known optical” opera-
tiohs, or: even:automatically -as in ‘my’ formerly
patentéds method “where the+ gffect “of “light-in
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depth also develops values in surface due to the
angular shape of thé proic 5. That result,
however, is obtaihed in the present invention
through a step to be later disclosed and which

seems to be new in photo*necl*amcal 1ep10duc- .

tion.
Although a c¢ross-line rehef pattern is most
suitable for developing a geood rank of half-tone

values, it appears inadequate for a single pat-

terned support, because the minimum tint would
be too gray to represent the conventional
“whités” in half-tone prints. It has been found,
however, in the process of the invention, that
while the coating of a. dual patterned support
ends at the vertices of the high-light graphic
elements of the outér pattern, the same coating,
in regard to the inner pattern situated at a lower
plane is, in fact, an overcoating. Therefore, if
we eliminate from the dual patterned support
the dotted outer relief, and still coat the plate
as if it were present, the attainable resuit will
be a photorelief with the richest rank of half-
tones and in which the minimum dots have dis-
appeared. The final print in this case will show
“pure whites,” as in the so called lithographic
half-tones. This variation seems to be specific-
ally new, for the fundamental single patterned
relief will be a half-tone tint instead of a high-
light one, and because the coating will not end
at the printing plane of the tint phtn but rela-
tively far above the same.

It will be later noticed that the projections uti-
lized in the chosen example of dual patterned
structure have a shape which is different from
that characterizing the graphic elements of my
formerly patented method. In the last, the pro-
jections, whether dets or lines, actually have
bodies decreasing in cross-sectional area and
sharply ending at the same plane, a condition
which is essential in that process because the
transformation of the values in depth into values
in surface is the result of the shape given by the
relief pattern to the sensitive coating. Such is
not the case in the present disclosure, where the
formation of the photomechanical values is based
upon an entirely new principle, It is possible,
of course, to utilize the type of projections of my
formerly patented method for building up the
new dual patterned structure, and indeed that
method would be improved by the better rendi-
tion of tone values achieved through the meta-
morphosis of the dot. But the reason I prefer
the straight, prismatic, cylindrical, or wall like
shape, in the projections of the new structure, is
that this second form of graphic elements give
the same impression always regardless of the
printing pressure, while ‘projections -having an
angular end are driven and penetrate into the
printing bedding, and-the more they do the
larger the printed area and the grayer the high-
lights at sections where a white effect is desired.
If the Invention were applied to my formerly pat-
ented method, the high-light graphic elements of
the outer pattern, or at least the ending part of
them, should -preferably have a straight shape.
In this last case the combination would include
three different relief patterns, the lower of con-
nected graphic elements decreasing in cross-sec-
tional area for hali-tones and shadows, the next
of similar separate elements for the lighter tones,
and the outer one of straight elements for the
high-lights.

By - selectively distributing suitable opaque
matter at the spaces between the cross-lines of
the transparent dual patterned support presented

4

as example, this is equivalent to a screen where
the lines are the openings and the squares the
pitch, as in photogravure. In this arrangement
values in surface may be produced at and near
the outer part of the coating by a similar tech~

- nique as that utilized in photoengraving. But the

complication of obtaining sufficient depth in

“silver emulsions, specially for coarse rulings, and

. the long exposure and elaborate installation re-

‘10

quired for utilizing in similar manner chromated
mixtures, suggested the development of g ready

- system for producing the photomechanical val-
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ues by contact printing under an ordinary nega-
tive, This other achievement complemented the
practical value of the invention.

In my formerly patented method, as explained
before, the photomechanical values can be autc-
matically obtained by contact printing due to
the angular shape of the projections. But it is
not se when the graphic elements have a straight
shape as those utilized in the example of dual
patterned structure of the present invention.
Through a long exposure there will always be
some irradiation of the printing light, but never
sufficient to develop the proper values at the
outer surface of the sensitive coating. I found,
however, that regardless of the straight shape of
the projections the incidence of the printing light
may be so controlled as to develop values in sur-
face in a relatively short time, and I further dis-
covered that even the form of the dot can be
modified in contact. printing, a result which
seemed only possible by changing the outline or
relative position of the camera stop in the regular
photoengraving process. These achievements
were accomplished by a system of mirrors suit-
ably inclined and surrounding the area submitted
to the illuminant, In this manner the printing
light falls directly on the negative for the action
in depth, and indirectly from the mirrors for the
development of the values in surface. Varied
effects may be attained when a single reflector
has the outline of a truncated cone, or when
plural ones are arranged as a truncated pyramid
having a triangular base, the rotation of the
mirror system in regard to the lines of the pat-
tern also affecting the form of the dots. The
four mirror arrangement is most suitable for the
preferred dual patterned relief above discussed,
the side corresponding to the top of the truncated
pyramid touching the glass of the printing frame
and surrounding the negative, while the more
open side corresponding to the base of the figure
projecting towards the illuminant, Suitably
backed, the mirrors form a simple contrivance
that is easily maintained in position by adequate
means upon the printing frame. I am aware, of
course, that the idea of changing the incidence
of light is not new in general for contact print-
ing, at least by two mirrors and for the slight
enlargement required in vreproducing certain
color plates of the prior art.: But the mirror
surrounded area in contact printing sclves an
interesting practical problem and seems to be
new in graphic reproduction.

The new combination of plural patterns in
a single support may not only be useful in its
normal relief shape but also in a reversed, cast-
like form. In a method of Indirect photome-
chanical reproduction described in pending ap-
plication Serial No. 424,582, dated December 27,
1941, now Patent Number 2,374,910, dated May
1, 1945, a mould is produced at once from which a
half-tone block may ke cast., This mould is ob~
tained by selectively etching a reverse-relief pat-
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tern.  And the reversed form of the new duak
patterned arrangement could be used with ad-
vantage in this case for the metamorphosis. of
the dot and the improvement of the values. Ths
reverse shape of the structure, as a mould, is an~
other article which may be. utilized for casting
or stamping the transparent supports for sensi-
tive plates. Still-another useful product may be
obtained. by giving the reverse shape to a coat-

ing held on a temporary support, as this can be

exposed and then filled with suitable matter and
cemented on & supporting surface before being
submitted to the processing. :

~ In order to facilitate the undezrstanding of the
present invention it may be convenient 0 remem-
ber the ways of the classical process. Im regu-
lar photoengraving the original is photographed
through = screen upon g plate, but in practice
photoengraving should not be considered as a
simpie photographic variation. If is ebvious that
a niegative taken through a screen, as the process-
negative, should show a dotted image wherever
there is & light effect, or better, a white field with
black dots. However, in the actual process-nega-
tive only the half-tone and shadows are formed
by black dots-on a transparent fleld, hecause the
high-lights are the opposite, namely transparent
dots on & black background. Ia other words, the
pattern of the high-lights is reversed. . To reach
sueh photographic contradiction the highlights
arein the first place overexposed through the
taree stop known technigue; then a very con-
trasty material is used that would hardly record
the overexposure of the other values; and finally,
for. any disturbing halo that might have devel-
 gped around the dots, a series of redueing or in-
" fensifying operations are resoureed to which per-
mit to say that the process-negative is practicaily
rernade and not just-obtained by that automatism
of the phetographic operations. As to the posi-
tive, represented by the resist protecting the plate
during the etching, it also appears with two. dif-
ferent paiterns of which one is reversed in re-
gard to the other, for the high-lights are shown
as minute black dots on a white field while the
tenes. appear as small white dots of different areas
on a hlack background. So the problem con-
sronsed in finding a system that would reverse the
pattern in a positive by some automatic pheto-
graphic step seemed an impossibility, specielly
when the positive had to be builf cn a relief-pat-
tern already having the high-light values present
and unchangeable. The high-light tint in a re-
uef. as such, is satisfactory, because it will print
small black dots on & white field as the “reversed”
pattern of the positive high-lights in photoen-
graving. But as the hali-tone and shadow values
are not reversed and must show in the positive as
white dots on a black background, it is obvious
that a single high-light relief pattern formed by
dsts could not develop anything but bigger biack
dats, instead of white ones, on'a white, instead of
o black field. For that reason the question was
not just to combine in a dual pattern structure
o high-light and & half-tone patiern, but rather
a negative and a positive pattern, a relief pattern
for the high-lights that would develop dots of
different sizes and a relief pattern for the half-
tones that would develop, not dots, but a black
background. So the cross-line pattern is, in fact,
an example of pattern formed by connected
eraphic elements showing white areas surrounded
by black separations which, -after growing, de-
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" lights remain represented in the other pattern by
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velop the background for the required white dots.

of the haif-tones and shadows, while the high-

separate smallk biack dots on a white field, - And,
1] this, through the invention, is achieved auto-
matically, by simple photographic manipulations.

In the following figures and detailed deserip-
tion some examples will be presented for demon-
stration which are not meant to:limit the scope
of the invention and its pessikle variations.and
spplications. - ) :

inthedrawings: : :

Fig. 1 is an example of a relief surface com-
hining two patterns in the same structure. Two
sections of this figure through the lines 4—4, and-
1, respectively, are shown in Fig, 4, and in
Fig. 7. - -

Wig, 2 represents the structure of Fig. 1, after
this has been cavered with a coating. Two. sec-
tions of this Agure through the lines 535, and.
8-—8, are respectively shown in Fig. 5, and in

- Fig, 8.

- Fig. 3 is the product, after the coated element
of Pig. 2, has been processed and transformed
into 2 half-tone printing bleck. Two sections of
this figure through the lines §—8, and 8—S§, are
respectively shown in Fig, 6, and in Fig. 8. :

Fig. 10 illustrates a relief surface having a
screened single pattern of cross-lines which has
been suitably evercoated.  An ares of the coating
has been omitied in order to show the structure
below. ~ A section of this figure through the lines
12—12, is presentedin Fig. 12, .

Pig, 11 is the product, after the overcoated ele-
ment of Fig. 10, has heen processed and trans-
formed into a half-tone printing block having
“nurs whites.” = A sectien of this figure through
the lines 13—13, is shown in Fig. 13. ‘

Fig. 14 presents a diagrammatic description of
a contrivance and step for producing values in:
depth and in surface when printing by contact,

The structure in Fig. 1 combines a half-tone re-
lief pattern of cross-lines 2, 2, surrounding the
cavities 3, and a second high-light relief patterr
formed by dots {, |, which protrude from the’
crossing points of the lines 2, .- In the zectional
view of Fig. 4, it may be seen how the dots 1, are
arranged ahove the lines 2, And in the sectional
view of Fig. 7, how the lines are raised from the
cavities 8. For certain processes, like the exampie
chosen for demonstrating the invention, the
structure of Fig. 1, may be screened as the vari-
ation shown in Fig. 10; similarly the structure of
Fig. 10, may be completely trensparent. But it
was considered unnecessary to illustrate two types
for each kind -of support, and so the one in FPig.
1 is shown as wholly transparent anc: the one in
Fig. 10, as screened.

When examining the relief patterns combined
in the example of Fig. 1, it must be understood
that the drawing is purperted for illustrating the -
relation between the combined graphic elements
and not an exclusive materialization, as many
possible variations ave practicable within the
same combination. And also that these varia-
tions of the exsmple ars only part of many
others, for besides the progiuction of values:
similar to those of photoengraving.anpd photo--
lithography a variety of other texfures may also
be obtained according to the main purpose of
the invention. In the combination of dets and
cross-lines, as explained before, the dotted pat--
tern is a negative one, for it develops black dots
on -a.white field; while the cross-line patfern is
5 positive one for it develops a black background
for white aress. Buf between the positive and
negative patterns there is a type which may be.
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termed neutral, for it may develop either one.
Such is the pattern formed by lines in only one
direction, although for the high-lights a very
fine line is slightly grayer than the correspond-
ing-dotted pattern. The outer lines, however,
may be-built upon every other inner line and only
in one direction upon a cross-line pattern, the
results being then more satisfactory. Lines in
one direction are preferable for the lower pat-
tern and may be combined with dots raised at
convenient distances along their tops. Lacking
a-Petter ‘expression to describe the suitable type
of graphic element for the halftone, lower pat-
tern, the names of “continuous” or “connected”
graphic elements have been adopted, as they sur-
round empty areas and because lines are “con-
tinuous” and egquivalent to projections “connect-
ed”-in only one direction. The connected elements
in the lower pattern are only essential when
values are produced similar to those of photoen-~
graving, but not for different textures. That the
dots and lines in Fig, 1, are only representing the
potential relation of the patterns may bhe fur-
ther visualized by cbserving that in a cross-line
pattern the tops of the lines may be formed by
very close series of dots and still such pattern, for
the purpose of the invention, is lineal, because
the effect in depth of light through the thick-
ness of the coating will produce the metamor-
phosis of the dots into lines just as it does for the
high-light “separate” graphic elements in the
sections corresponding to the half-tones. Simi-
larly, a cross-line relief-pattern which has heen
produced by etching, in a dual-patterned struc-
ture, may show a slight curvature in depth at the
tops of the lines between the protruding dots, and
still the relation of the elements will be the same,
for that slight arc will be flattened by the ex-
posure into.even lines at the surface of the coat-
ing. Thus, when the expression “connected
graphic elements” is utilized in the description
of the invention it must be read as meaning that
the elements are linked in one or more directions
at some sectional areas; in other words, that their
transparency or potential structure is “connect-
ed” or “continuous” at the fundamental part of
the relief regardless of their superficial ap-
pearance. ; .
In Pig. 2, the structure of Fig. 1, is coated up
to the plane passing by the tops of the dots i, {,
which are visible at the surface of the coating
4, while the lines have disappeared under it.
This is better seen in Fig. 5, where the sectional
view shows the dots and the coating terminating
at the same plane, while in Fig. 8, the coating
ends relatively far above the plane passing by the
tops of the lines. In regard to this figure, the
limitation of the coating to a plane passing by
the tops of the dots should be read as a descrip-
tive expression purported to illustrate the poten-~
tiality of the combination, for in practice, and
for some types of separate graphic elements, it
may be convenient to slightly overcoat the high-
light pattern. - Cbviously, as there will not be any

light effect at the high-light sections, the slight

overcoating will disappear from there during the
processing, but the relative difference of height
between the high-lights and other values will
be increased and the printing pressure corre-
spondingly lessen on the whites of the print, .
-After the coated element of Fig. 2 has been
processed, the product has the appearance shown
in Pig. 3, where part of the coating 4z, has be-
come insoluble and remains, and part has been

dissolved -away leaving uncovered some ‘of the:
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dots 1, lines 2, and cavities 8. In the sectional
view of Fig. 6, it may be seen how the dots are
embodied and disappear into the raise lines at the
half-tone an shadow areas, while at the high-
light sections they remain isolated and furnish
the dotted pattern representing the conventional
“whites” in half-tone reproduction., At the same
high-light areas the lines 2, remain under the
printing plane and do not show in the impression.
But in the half-tone and shadow areas, as shown
in Fig. 9, the lines 2, are raised to the operative
plane and develop values in surface whose for-
mation will be later discussed.

The coated element shown in Fig. 10, includes
a supporting structure having only one transpar-
ent relief pattern of cross-lines 2, 2, and it would
be identical to Fig. 2, if it were not because the
dots 1, i, are absent, for even the coating, or
rather the overcoating of the lines, is the same,
as it may be seen by comparing Fig. 8, and Fig.
12. Another feature added to this type of ele-
ment, and which may be useful for producing the
values in surface through certain optical opera-
tions, is the screening means §, which appears at
the bottom of the cavities and in the spaces be-
tween the cross-lines. This gives the supporting
structure the appearance of a photogravure
screen in which the openings or lines are in relief.
The support in Fig. 10, may also be used without
the screening means, as already explained. The
screening means 5, has been illustrated as black
or opaque as preferable for general purposes.
But when the values are to be formed by contact
printing, as in the chosen example, a partial ab-
sorption. of light would do it sufficient to reduce
the thickness of hardened matter at the bottom
of the cavities for convenient depth of the print-
able yalues.

In Fig. 11, the product obtained from the ele-
ment of Fig. 10, is illustrated. For the sake of
comparison it has been assumed that the sub-
ject which has been reproduced is the same as
in Fig. 3. The outer areas of the undissolved
coating 4z, are substantially the same in both
products, as it may be seen by comparing Fig. 9,
and Fig. 13; but the bare dots 1, present at the
high-lights of Fig. 3, are missing in Fig. 11.
When printed, the element of Fig. 3, will show
dotted high-lights, while that of Fig, 11, will have
“pure whites,” as the so called lithographic half-
tones. ’

In Fig. 14, the diagram shows four mirrors 6, 6,
whose arrangement follows the outline of an up-
side-down truncated pyramid of: rectangular
base. The top of the figure is positioned in con-
tact with the glass of the printing frame 8, so
as to enclose the area corresponding to the nega-
tive 8, while a rubber band and clips {8, hold the
contrivance in place for the exposure. The fig-
ure is purported to illustrate the device and the
step for producing in contact printing a similar
effect as that obtained by the camera in photo-
engraving for the formation of photomechanical
values.

For practicing the inverntion I begin by pro-
ducing the structure of Fig. 1, in a master plate
from which I take a mould and subsequently as
many casts as I may need. Or I may at once
produce a reverse structure from which I cast
the dual patterned relief.  In the example pre-
sented the ratio of the cross-line pattern is 1:2,
in order to facilitate the graphic difference be-
tween dots and lines, but I may use any other
suitable ratio as the usual 1:1 in photoengraving
or the 1:4 in.photogravure.. When mechanical:
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sheraving is utilized the ‘master plate is made
in three successive operations: first a reverse
pattern of cross-lines is cut with a suitable stylus

on a metallic surface, the depth of the grooves '

2dding the height of both lines-and dots; then a
cast is taken from that plate; snd finally the pro-
truding Iines are cut down mechanically, so as
to give the lines their proper height except at the

crossing points where the dots remain protrud=

ing as required. From the master plate I may
take a mould by electroplating; or in matly other
known ways. When the mould is finished, I
stamp ‘with-it some transparént, pregsute resist-
amt material, as some plastics on the market,
which are suitable for the example chosen in
the present disclosure. )
There are other ways of producing the master
plates. For instance, a small section of the dital
pattern may be engraved by. hand, ahd then
piural matrices taken in -order to multiply the
relief in the fashion of type-casting or it that of
typesetting machines. It is also possible 16 ot
down & mechanically produced “¢ross-line relief
pattern as in re-etching, cartying the opération
far enough as to undercut the linés, which at the
crossing points -offer more resistance, thus leav-
ing protruding dots. A motid may also be -di-
vectly produced by forming a resist of parallel
Jines on a imetaliic surface and etching it; form-

ing then ‘s second resist perpendicutarly to the §

first, and etching tie plate again; whereby the
plate will be etched twice at the crossing -of the
fines and the grooves will cast protruding dots
at those sections. The sanie result may be ob=
ained through a carbon tissue resist suitably
exposed, and in many other ways.

While the dual patterned relief may be con-
veniently cast in plastics for the use herefrom
presented as an example, the structure may also
be produced in opaque and even flexible matter
foy other purposes, as there 4rg several relief-
processes in- which it could Be utilized, and also
yaried ways of adding supplemental values to the
fundemental relief pattern of the invention.

For wash-off process purposes 1 coat the dual
pattern relief of transparent plastics with g sen-
itive composition. "This tizy be a sultable silver
emulsion, but I will prefer for demoiistFation 4
girifpte ‘mixture of chromated gelatine which I
extend on the support on its relief side and m
sufficient quantity as to £l it, when dried, sub-
stantially up to the ending plane of the projee=
tiens forming the Hhigh-light outer pattern.
When instead of using the structure of Fig. 1, as
a support, I utilize the single patterted one of
Tigs. 10; the amount of coating is substantially
the same, so that the cross-line pattern will be
equally dvercoated in both cases, After ‘the plate

is “dried I expose ‘it through ‘its support under’

an fordi’nary‘photograplrﬁc-ne‘ga:ti\’re, dnd for that
exposure I piace and fixon the printing frame the
mirror system illustrated in Fig, 14 _
When the iltuminant falls upon the negative,
agsuming that the beam is of “parallel light,
which may nct be indispensable; the light effect
is produced in five directions, omne straight’ from
the source-of light; which only develops values in
depth and, by hardening the cogting, autotnati-
cally raises”the cross-line relief pattern to an
operative plane; end in ‘four more directions
from the miitrors, esch one senditg Hght at any
desived incidence, which -develops values' iri “sur-
29ce at the outer part of the sensitive coating.
e light in- this last-case peneétrates the trans-
parent projections ‘of the support in- axgular
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W4y and affects the patt of the coating present at
the sides rather than that above the tops of the
praphic elements in the ¢rossed-line pattern.

After exposed the plate is treated in wash-off
way as to dissolve the unhardened part of the
ceating. When dried, the preduct is finished
and can He proofed, mourited and printed.

The support of ¥ig. 10, when wholly transpar-
ent, is similar to a structure known to the art
which was suggested for producing pseudo-gra~
vyure printing plates by the wash-off process.
Al e saine sy be said of the coated blate,
athough the similarity in both cases is only ap=
pavent. In regard to the old support it must be
roticed that according to authorities the depth
of gravure pockets is not greater than 3 thou-
sandths of one inch. For the purpose of the in-
vention a dépth of 3 thousandths of one inch is
waneh shorter than what is necessary, as we are
néw producing pséudo photoengraving and not
‘mtaglio plates. The known average depths for
differeitt rulings in printable half-tone Dblocks
gre in thousendths of one inch:

‘Seroen liries ‘High-lights | Hali-tones Shadows
8 5 3
4.6 3.1 2:2
3.2 2:2 1.4
2.5 1.7 1
2.2 1.4 0.9
1.8 1 0.6

If we assume that in a wheolly transparent
support the height of the lines or wallsis only
3 tholisandths of one inch, and that the thick-
ness. 'of the costing above the lines is also 3
thouszndths of one inch, it is obvious that the
light -¢ffect in depth only, which hardens and
raises the lines to the operative plane, will also
raise the bottom of the cavities in the same 3

thousandths of one inch, and the height will not

e changed. But when the values in surface are
produced by the lateral effect of the light, there
is an additional thickness to pe subiracted from
that depth which may reduce in more than one

_half the assumed 3 thousandths of one inch. I

have found that for rulings which may be con-
sidered ‘as ‘coarse, like 55, 85 and 100, the height
of the lines will mot be sufficient even if they
are given the high-light depth, because the addi-
tional'side light effect so reduces that depth that
it would not meet-the numbers of the second col-
umn; and further, that it is neecessary to give
them an extra height. The pockets for these
coarse rulings may require g depth in thousandths
of one inch approximately of 11-to-12 for 55; 6-
to-7 for the 85; and 4.5-to-5 for the 100 line rul-
ings, which is -about frem two to four times the
maximum -depth of 3. thousandths of one inch
in gravure pockets. For finer rulings, as 120,
150, and 175 lines, the situation is more aggra-
vated because the amount of mofter is greatly’
reduced and the irradiation of the printing light
togethier with the reflections and glare in the
Wwholly transparent support calls for a height
of more than fwice the corresponding average
high-light depth. It may be safely established
that for a transparent support the height of the
walls should be fiof about & minimum of 5 for
the “fine to about & maximum of 15 thousandtlis
of one inch for the coarse rulings, respectively,
and cavities of ‘that depth are not gravure pock-

" ets nor could-they be used as such. The require=

75

ment-of depth in the support of the invention is
a condition of operativeriess for a new purpose
which does not suift the oid one, And such new
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support is an article of manufacture which may
be coated by the worker himself.

Another solution for the problem of printing
depth is illustrated in 5, Figs. 10, 11, 12, and 13.
Such or any other equivalent means suitable for
attenuating or eliminating the effect of light in
depth at the bottom of the pockets, permits to
raise the height of the lines 2, by hardening the
coating above their tops, without producing the
same effect at the bottom; thus gaining in print-
ing depth, while the lateral action of light at a
suitable incidence will not have any substantial
effect on it. Naturally, the screened support al-
lows much more margin for shortening the height
of the graphic elements in the relief pattern to
the minimum operative depth, favoring defini-
tion, and even economy. But while the height
of the walls in the screened element may fall now
for some rulings within the depth of gravure
pockets, such screening means brings another
differentiation, because it would be contrary to
wash-off intaglio anything that would interfere
with the passing of light through the bottom of
the pockefs, as it is through those transparent
areas that the values are formed, while in the
brocess of the invention the useful exposure is
only the one made through the walls and not
through the pockets of the support.

A relief pattern provided with screening means
is not new in the art in general. In my formerly
patented method of reproduction a similar ar-
rangement may be found among variations of
the support. In that case, however, the opaque
sections form a cross-line pattern of black lines
as in a photoengraving screen, while in the in-
vention the operative structure must have trans-
parent connected sections as in photogravure.
The screened support of the invention is fur-
ther differentiated from photogravure screens in
that these have the pitch and the openings at
the same level in order to secure good contact
with -the carbon tissue, while in the support of
the invention the transparent lines are raised
and even printable as a relief surface.

In regard to the coated plate, which may be
sensitive to light or susceptible of being sensi-
tized, the novelty of the combination is not only
in the supporting element, but in the coating ele-
ment, for the thickness of this does not end at
the plane where the walls terminate but rela-
tively at a much higher plane, as shown in Fig.
8, which is a section of Fig, 2, but would be iden-
tical to a similar section of Fig. 10, with a wholly
transparent support.
coating in this case may corespond to the average
depth of the half-tone values in printable blocks,
and in practice it must be such that when some
of the lines have been raised to the end of the
coating, those other lines which remain bare will
not print. 'This is another difference with the
sensitive plates in pseudo-intaglio processes.
where the coating must not project beyond the
plane passing by the tops of the walls, and with
the sensitive elements of my formerly patented
method in which the coating ends substantially
at the vertices of the projections. And s0,
whether provided with a wholly transparent or
screened support, the sensitive plate of Fig. 10,
is also a new and useful article of manufacture.

The contrivance illustrated in the diagram of
Fig, 14, considerably shortens the exposure. In
sunlight a four mirror system will throw upon
the image area about five times the normal
amount of light. This will counteract the low
sensitivity of certain mixtures, and in compari-
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son with any system in which the normal amount
of. ligh{ would produce both the effect in depth
and in surface, that of the invention is obviously
much faster. - In photomechanical reproduction,
the new device solves a most interesting problem
by achieving results that formerly were only ob-
tained by means of the camera in the classical
process. The new article may also find some
applications in photography and may be manu-
factured to fit different standard sizes of print-
ing frames.

As to the novelty of the products we must con-
sider first the one illustrated in Figs. 3, 6, and 9,
which' is built upon a dual pattern structure, and
then that of Figs. 11 and 13, which renders a
half-tone impression with pure whites. Both
products are seemingly new and both are useful;
The printing plate of Fig. 3 is differentiated from
the products of my formerly patented method
of reproduction in that the half-tone printing
areas are not black dots on a white background
but white areas on g black field because they are
not developed from high-light printing elements
carrying different amounts of additional matter
but from a half-tone pattern formed by connect-
ed elements which develop a black background
and are raised by the exposure to the operative
level of the values. The printing plate of Pig, 11
is differentiated by the fact that the single re-
lief pattern is not formed by separate and sharp-
ly ending elements of high-light printing areas
but by a half-tone pattern of cohnected ele-
ments, and because the values are formed above
and not at the ending plane of the pattern, for
the whites are pure, without the minimum dot.
In fact the product of Fig. 3 is the same as that
of Fig. 11, with additional dot printing projec-
tions at the white areas to match the appearance
of regular half-tones.

That the two forms of the invention are not a
superfluous repetition of the same preferred re-
sult may be easily realized in practice, for half-
tone values for lithographic purposes may be
obtained through the invention and suitably
transferred, a case in which the minimum dot in
the high-lights is undesirable. On the other
hand, while half-tone blocks with pure whites
may also be utilized in typographic printing, it
would all depend upon the size of the white areas,
for when these are too large the minimum dot is
necessary. It may be said, however, that the
possibility of cutting off sections from a plastic
plate is much easier than routing, should the
pure white kind of impression be specially de-
sired, Such. possibility has been taken in con-
sideration when limiting the thickness of the
overcoating in the element of Fig, 10, to approxi-
mately the average depth of half-tone values in
printable plates, for while the overcoating could
be somewhat thicker, the thinner it is, the better
the definition and the finer the results.

About the coating 4, adopted for the demon-
stration, and which has been described as a
simple mixture of chromated gelatine, this does
not necessarily imply that it should be used plain,
for there are many additions well known by those
skilled in the art which may favor the results
of the processing. Some dyes may conveniently
modify the transmission of light through the
coating; and some pigments, or unsoluble precipi-
tates can be added which facilitate the inspection
during the development. Of these I may utilize
some which set at the bottom of the cavities
and provide selective screening means; or I may
deposit some light screening matter at the bot-
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tom of the cavities before the-coating is spread
and incorporates it, gtc. It rhust be explained,
besides, ‘that when coatings are deseribed as
“sensitive matter” in the present specification,
it does not- precisely mean that they should be so
when applied to the supports, but at the moment
of using the articles, for specially in bichromate
variations, as the chosen example, it is rather
convenient to sensitize the elements shortly be-
fore using them; thus by “sensitive” to light it
must be understood both those eoatings which
are actually sensitive and those which are sus-
eeptible ©of being sensitized. The eXpression
“gensitive matter,” instead of “sensitive coating”

has also been préferred, because the matter may
be applied to several coatings, and even in dif-
ferént coatings including emulsions of varied
compositicn or chromatic sensitivity, anhd that
expressioch generically covers secondary vatia-
tions which would be prolix to ehumerate.

We have so far discussed the production of
values similar to those obtained by photoehgrav-
ing and photolithography, but a variéty of other
textures may also be obtained according to the
purpose of the present invéntion,

The. new. way of producing  photomechanical
values in relief patterns having projections of
straight shape and thus more adabted to changes
i the printing pressure without a darkening
effect in the high-lights, lends itself to obtain
a variety of other textures in values formed upon
rélief-pattérns with less combination than the
types illustrated in Fig. 1 and Fig. 10. Such vari-
ations may utilize dual and evenh single pat-
ternéd supports already known but ‘heretofore
never utilized in a sensitive plate.” Or they may
employ new structures simplifying the features
of the examples, as dual patterns may be com-
bined independently at different levels, or one
built upon the other without graphic elements
of the “connected” kind in the lower pattern.
It is obvious, of course, that the more such pat-
teins approach the preferred illustrated types the
better the rendition of the tones. But this can-
niot be stated as a rule, because in a system of
exposure which sends hght from several direc-
tipns at any suitable incidence, many a pattern
of apparently disconnected elements may link
those elements laterally, just as the effect of light
in depth equals the height of elements situated
at different levels. And the further step -of
mod1fying the form of the texture by convenient
rotation of the reflectors also offers the possi-
bility of breaking the nionotony of known pat-
terns for the most varied effects.

The novelty of thé coating element in the
plate combination, in & thickness surpassing the
level of a3, relief pattern in sufficient printing
depth, is net only a condition in the preferred
sensitive elements of Fig. 2 and Fig. 10, but a
combination itself which may prove to be very
useful in modern reproduction processes. A sup-~
port. having a dual or even single patterned re-

lief formed. by projections of high-light printing
areas, when so overcoated, will permit to-produce.

a line design in raised values without rescureing
to. routing because, besides the. depth of the

values, the pattern at the bottom will provide a

safeguard by furnishing a very fine dotted tex-
ture in which the printing pressure will be- so
lessened as to make it practically  invisible in

eventual impression, depth and fineness which.

can hardly be: produced by etching in the classi=
cal process. It is -an ideal combination which
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I have successfully used for speedy réproduction
of text from photodomposing machines.

During .the course of the above description
same as in the claims defining the invention &
geometrical language has been adopted to facili-
tate the understanding of the principle-and mate-
rialization of means, ways, and products. Terms
have heen employed such as cones,- triangles,
bases, vertices, ending planes efc. As sueh lan-
guage may convey a mathematical ahd exact
menning it must be understood that within the
limits of operativeness, it is not meant to so limit
the invention in practical manufacture.

After having described to the best bf my knowl-
adge the hew and useful improvements, I wish
to be understood that the present distlosure is for
the purpose of illustration only and that the in-
vention includes ‘any variations, eguivalents and
applications within the scopé: of the following
claims.

I claim:

1. In photomechanical reproduction; a founda-
tion which combines in the samé body plural ele-
vated designs of different heights, each -of said
designs formed by a number of mihute elevations:
which for the same design substantially have the
same area, the minute elevations in the lowest
design raised from the bottom of the structure,
and those of successive designs built upon the
minute elevations of the desigh below and corre-
spondingly showing a lesséer area.

2. In photomechanical reproduction a -support
combining at least two different relief formations
in successive elevation, the first of said formations
showing an evenly distributed number of small
projections, and the secord formation exhibiting
a second number-of minute projections of lesser
aréa built upon those of the first formation, said
support presenting & sectional appearance of a
half-tone tint at a plane passing by the tops of
the fArst number of projections, and that of a
high-light tint at a plane pasSing by the end. of
those of lesser area,

3. In photomechanical reproduction, a relief
surface corbining two different groups of graphic
projeztions, respectively situated at two different
planes, and one buil upon ‘the other, the first
group.of brojections consisting of tonnected small
elevations from the bottom of the structure, and
the secend group of smaller -and disconnected
elevations from the tops ef thée connected ones:

4. Tn photomechanical reproduction, a base
showing a bottom, & first elevation from this bot-
tom exhibiting a graphic texture of small pro=
jections, and a further elevation from the top
areas of these projections forming a second and
finer graphic texture of uniform projéctions of
lesser area.

5. A photographic support embodying the com-
bination of two reliel formations situated one
upon the other, the lower formation exhibiting a
number of light transmitting and continuous
minute ‘elevations raised from the support, and
the wupper formatioh showing: separate minute:
elevations.of lesser area raised at sections of the
continuous ones. '

6. An element showing the reverse telief 6f the
strueture desecribéd in c¢laim- 1. )

7. An element showing the-reverse shape of the-
structure deseribed- in claim. 3.

8: In photomechanical reproduction, the com-
binatien in a unit of 4 tint plate-suitable for typo-
graphic printing and.& photogravure scréeén, sald:
tint plate showing elevations and depressions; the-
elevations. corresponding to.the openings of the:
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Séreeti, and the depressions to the pitch of the
same, said elevations presenting the appearance
of transparent thin walls of straight shape and
uniform height Iimiting opaque areas.

9. In photomechanical reproduction, a wholly
transparent support for a sensitive coating, said
support showing at one side wall-like elevations
of straight shape surrounding pocket-like depres-
sions in arrangement similar to a shadow section
in a screened gravure plate, except that the depth
of: said depressions surpasses in more than one
half the operative known maximum depth of
gravure pockets, the depth of said depressions
also surpassing the average known depth of the
highlights in printable half-tone Dblocks of
equivalent ruling.

10. In a photographic element, a light-trans-
mitting support showing on one side two different
series of minute elevations at different levels, the
higher elevations having a smaller area than
those of the lower series, and matter sensitive to
light coated on said support at least to the top
of the. higher elevations.

11. In a photographic element, a light-trans-
mitting support provided on one side with two
different relief patterns, one of said relief pat-
terns formed by minute and separate projections
representing a high-light tint, and the cther relief
pattern formed by connected projections repre-
senting a half-tone tint, the projections in the
first pattern built upon sections of those in the
second pattern, and matter sensitive to light fill-
ing the relief of the combined patterns up to a
height at least equal to that of the high-light
projections.

12. In a photographic element, a support hav-
ing on -one side a sensitive coating, said support
provided on the coatéd side with at least a se-
ries of minute projections forming a printable
tint; both the projections and the areas in the
support from where they are elevated transmit-
ting light and offering a path to it for reaching
from the uncoated side the inner sections of the
coating surrounding and covering the minute pro-
jeéctions; said coating having a thickness which
when retained at some places will make the dif-
ference in height such between the coating and
the support that the minute projections will not
print.

13. In a photographic element, a transparent
support showing on one side pocket-like minute
depressions surrounded and isolated by wholly
connected walls, the depth of said depressions
from about two to four times the known maxi-
mum operative depth of gravure pockets, and mat-
ter sensitive to light coated on this side of the
support in a thickness surpassing the height of
the walls in at least the depth of half-tone values
in printable blocks of corresponding ruling.

14. In a photographic element, including a
transparent support having on one side at least
one relief design formed by wholly connected
projections surrounding and isolating pocket-like
depressions, matter sensitive to light coated on
said support, and second matter capable of ab-
sorbing light mixed with the sensitive matter at
the bottom of the depressions.

15. The method of producing by wash-off a
half-tone block with values similar to those of
photoengraving which consists in, first, providing
a transparent support having on one side two re-
lief patterns of different heights, the higher pat-
tern formed by minute and separate graphic
elements representing a high-light tint, and the
lower patfern formed by connected graphic ele-
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ments representing a half-tone fint, the graphié
elements in the higher pattern being raised sec-
tions of those in the lower one; second, coating
said support with matter susceptible of being se-
lectively and proportionally hardened at the areas
exposed to light, the thickness of that coating
reaching the tops of the graphic elements in the
higher relief pattern; third, exposing to light the
coated plate through its support under an ordinary
negative so as to reach the surface of the coating
with the light effect in those sections correspond-
ing to the tones of the image; fourth, further
submitting the same to light of suitable in-
cidence from several directions around the area
of the printing negative; and fifth, treating the
exposed coated plate by the wash-off process.

16. The method of producing by wash-off a
half-tone block with pure whites similar to those
of photolithography, which consists in, first, pro-
viding a transparent support having on one side
a relief pattern formed by connected graphic
elements representing a half-tone tint; second,
coating said support with matter susceptible of
being selectively and proportionally hardened at
the areas exposed to light, said coating surpass-
ing the level of the relief in a thickness sufficient
to make the same unprintable when areas of the
coating are retained upon it; third, exposing to
light the coated plate through its support under
an ordinary negative so as to reach the surface
of the coating with the light effect in those sec-
tions corresponding to the tones of the image;
fourth, submitting further the same to light of
suitable incidence from several directions around
the area of the printing negative; and fifth, treat-
ing the exposed coated plate by the wash-off
process.

17. The method of producing a printing block
which consists in first, providing a support for a
sensitive coating having on one side at least one
design in relief exhibiting a number of elevated
and minute graphic elements forming a print-
able tint, said minute graphic elements and the
sections in the support from where they are

5 elevated both transmitting light and offering a

path to it for reaching from the other side of
the support the inner areas of a coating sur-
rounding and covering said minute graphic ele-
ments; second, coating said support with matter
sensitive to light in amount to surpass the tops
of the elevated minute elements in a thickness
sufficient for making the same unprintable when
portions of the coating are retained thereon;
third, suitably exposing the coated plate through
its support under an ordinary negative so as to
reach with the light effect the sensitive matter
both upon and around the minute elevations in
proportion to the values of the printing negative;
and fourth, submitting the exposed plate to a
relief process capable of removing the coating
from the support except in those areas occupied
by the values to be reproduced.

18. A printing block, including a base showing
a number of minute elevations of which some
are substantially bare and some others carry dif-
ferent amounts of additional matter increasing
their height and width to form printable relief
values which coincide with those minute eleva-
tions upon and around which they are respec-
tively built, each one of these values being thus
necessarily supported at least by one minute ele-
vation; the thickness of said additional matter
raising the printing plane of said values to a
level which makes the bare sections unprintable.
. 19. A hali-tone block, including & base, a
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graphic texture elevated from said base, and dif-
ferent amounts of additicnal matter retained
thereon; said graphic texture formed by wholly
connected projections in wall formation sur-
rounding and isolating pocket-like depressions,
some of said elevated walls appearing substan-
tially bare at the sections of the high-lights, and
some others increased in height and width by
said additional matter to form half-tone and
shadow printable values which coincide with
those connected projections upon and around
which they are respectively built; the thickness
of said additional matter raising the height of
said values to a level which makes the bare pro-
jections unprintable.

90. In a half-tone block, a relief pattern formed
by connected graphic elements representing 2
half-tone tint, said graphic elements having
raised sections forming a second pattern of sep-
arate graphic elements representing a high-light
tint, additional amounts of matter substantially
raising the height and increasing laterally the
areas of the connected graphic elements up to
the level of the separate elements, said additional
matter forming half-tone and shadow printable
values, and the separate elements representing
the high-light tint remaining partly embodied
into the matter raising the connected graphic ele-
ments, and partly standing separately and fur-
nishing a dotted pattern for the high-lights.

P. G. YANES.
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