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12 Claims,

This invention relates to Improvements in
method and means for producing intaglio print-
ing elements,

. Intaglio printing elements of the character

-herein referred have printing surfaces formed
with ink retaining wells defined by upstanding
welle or resists that support a doctor blade dur-
ing inking. One method of producing the print-
ing elements is the well known carbon tissue
. process, which results in 2 printing surface hav-

ing its ink retalning wells uniform in area but
varying as to depth te preduce the different tonal

effects, and wherein the resists are substantially
uniform in thickness throughout. In my copend.
ing application, Serial No. 105,662, filed October
1§, 1836, T have described snother process for
preparing infaglic printing elements utilizing
helf-tone screen photography. My process how-
ever, produces o printing surface having iis ink
retaining wells substantially uniform in depth but
- varying as to printing area from the largest rep-
resenting the solids to the smallest representing

.the lghtest tones, the area of the doctor blade.

- supports in the different tones being in the inverse
- ratic. Regsrdless of the steps followed in the

early stages of the process, the ultimate step is .

the etching, by means of a suitable fluid, of the
cells in the printing surfsce;, without aliowing
the fluld to atiack the portions that constitute
the resists, these latter portions being of a screen
~conflguration superimposed upon the subject at
one stage or another in the process ‘either by a
Rembrandt screen or a half-tone screen, depend-
ing upon the process employed.

For maximum efficiency in tonal rendering, the

configuration of the resists in the finished print-
ing element should conform exgctly with the su-
perimposed screen configuration, but so far as I
know, this has been impossible of aitainment in
practice, apparently due to the fact that the etch-
ing fluid in attacking the metal does not replenish
itzelf with the same rapldity in the corners of

process previously alluded to), but instead con-
sists of lines with symmetrically scalloped edges,

" i, e, each portion of a line between any two adja-
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cent lines intersecting therewith at right angles, .
is thickest at the center of such portion and nar-
rows or tapers toward both ends until it meets
the lines with which it intersects. Iny other
words, with such a screen configuration, the por- -
tions to be attacked by the etching fluid to form
the ink retaining wells belly inwardly at the sides
and extend outwardly into sharp acute angles at
the corners. ' Consequently, when the priniing
element is immersed in the etching bath, the sides
of the wells will be etched to & greater extent
than the eorners because, as previously stated, the
fluid has less power {o replenish or renew itself
in the corners than along the sides. As a resull,
when the etching is completed, the sides of the
wells will be substantially straight, and the cor-
ners substentially right angles, thus eliminating
the undesirable filiet effect previously referred to..
One method of producing the screen configura-~
tion on the printing element is similar to that

‘disclosed in my copending application, previously

referred to, except that instead. of using a plain
cross slotted diaphragm, a diaphragm is used,

- wherein the cross slots, adjacent their region of

intersection, are formed with converging edges in

order to block off g portion of the light at this
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the cells as it does along the edges, with the result -

that in the corners where intersecting resists
meet, undesirable fillets remain. Not only is this
detrimental insofar as tonal rendering is con-
cerned, but indeed gives ragged outlines where
the design is sharp, partlcularly when the screen

configuration is somewhst coarse, as in the case

of textile printing.
In accordance with the present inventlon ‘the
screen configuration superimposed upon the un-
" etched printing element, whether by means of the
carbon tissue process or by previously sensitizing
" the surface and exposing it to light through a film
or plate bearing the screen configuration, is not
of the ‘usual character, wherein the acid resist
portions intersecting at right angles are uniform
“in’ width (throughout the surface in the case of
the carbon tissue process, or throughout the por-
tions adapted to print the same fones in my own -
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point. The subject to be reproduced. on jthe
printing element is photographed through & half
tone screen and through a diaphragm of the
character just alluded to, to produce on the ex-
posed negative, a series of crosses, the arms of
which intersect at the same angle as the slots

-in the diaphragm and, by properly regulating the

time of exposure, the srms of the crosses can be
mede to meet with the corresponding arms of
adjacent crosses. The arms of these crosses
however, instead of being of uniform width
throughout, narrow or taper as they approach the’
region of intersection. The width of the cross
arms or exposed portions in any glven region
will he proportional to the amount of light re-
flected from the corresponding regions of the sub-
ject, 1. e., in the regions of solid where the light
reflected is comparatively small, the intersecting
exposed portions will be comparatively narrow in
width, whereas in the high light regions -where
the light reflected is much greater, the intersect-
ing exposed portions will- be Droportionately
greater in width to the extent even of overlap-
ping completely in some instances, so as to leave .
no unexposed portions.

A positive -is then made from the negative
and in turn used to make a metal print on the.
printing element by first coating the element with
a light sensitive material, as for instance, sensi-
tized fish glue or photoengravers’ enamel, and

60 thereafter exposing the element to light through
- the positive which, for this purpose, is placed
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in contact with the light sensitive surface. The
sensitized coating becomes fixed or insoluble in
those regions affected by the light; so that when
the member is developed and etched, those por-
- tions corresponding to the exposed portions of
the original negative will constitute ' resists,
whereas those portions corresponding to the
unexposed portions of the negative constitute re-
cesses for containing the printing ink, As previ-
ously stated however, the ink retaining wells, after
etching, will not conform exactly with the un-
exposed portions defined by the crosses on the
original negative because inthe negative the sides
of such unexposed portions belly inwardly, while
. the corners -extend outwardly in sharp acute
angles. In the etched plate however, the sides
of the ink retaining wells are straightened out
in the manner previously described, presenting a
printing element wherein the corners are sharply
deflned, so that the ultimate in efficiency of
tonal rendering results.,

Another method of practicing the 1nvention
where the subject to be reproduced consists mere-
ly of solids and high lights with no intermediate
half tones, is to prepare a screen with scalloped
transparent lines and 'superimpose this upon a
negative previously exposed to the subject to be
reproduced, or if desired, these steps can be re-
versed, i. e., the screen configuration can first be
superimposed upon the negative, which later is
exposed to the subject to be .reproduced, A
positive is made of the negative thus produced
and then a negative metal print on the printing
surface from such positive. 'The printing sur-
face will be etched as in the manner previously
mentioned.. When this method of practicing
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the invention is employed, the screen is placed

in direct contact with the negative during ex-
posure. ‘The screen can .be made by a process
similar to that previously described. 'That is, a
sensitized plate or fllm is exposed to a uniform
source of reflected light through a half tone
screen and a slotted diaphragm, the cross slots of
which converge at the region of intersection. A
positive made from the film or plate thus exposed
will give a screen of the desired character.

A similar screen can be used in place of the
Rembrandt screen in the well known carbon tissue
process of producing intaglio printing elements.
This process is well understood and need not be
. ‘describeq in detail here. Suffice it to say, when
the printing element is etcheq through the
carbon tissue upon which the novel screen con-
figuration has been superimposed, the ink retain-
ing wells will have sharply defined right angle
corners for the reasons heretofore set forth,

Referring to the drawings:

Fig. 1 illustrates a subject having a senes of

different tones and which it is desired to repro-
duce on a printing element;

Fig. 2 illustrates a somewhat enlarged nega-
tive of the subject shown in Fig, 1, made from a
single exposure through a half tone screen and a
cross slotteq diaphragm, the slots of which con-
verge at the region of intersection;

Fig. 8 is 2 positive made from the. negative
shown in Fig, 2;

Fig. 4 illustrates a cross slotted diaphragm of
the novel character used in practicing the in-
stant invention;

Fig. 5 is a diagrammatic v1ew, showing the
relation of the subject, the slotted diaphragm,
the half tone screen and the negative during the
exposure of the latter according to one method
of practicing the invention;
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Fig, 6 is a greatly enlarged plan view of a small -
portion of a printing plate made in accordance
with the instant invention, the shape of the
resists prior to etching being shown in dotted
lines, and the shape of the printing wells after
etching being shown in solid lines;

_ Fig. 7 is a screen which can be used for the
superimposing of a screen configuration upon a

negative which is also exposed to the subject to

be reproduced according to one method af prac-~

ticing the invention, or which can be tsed in

place of & Rembrandt screen in the carbon tissue

process of preparing an intaglio printing mems-
ber; and

Fig. 8 illustrates diagrammatically the direct
transfer of the screen configuration shown in
Fig. 7 directly to a negative which is also ex-
posed to the subject and which constitutes one

~of the steps in preparing an intaglio printing ele-

ment in accordance with the present invention.
- Referring to Fig. 1, it will be observed that
the design selected for illustration has a plurality
of different tones A, B and C, ranging from say,
light grey to black. A film or plate D (see Fig. 5)

is then exposed to the design through a half
tone screen E and a diaphragm F provided with a
pair of crossed or intersecting slots F1, As shown
in Fig. 4, the slots F1, at the region of intersec-

tion, converge inwardly, as at F3, in order to block
off a certain amount of light at this point for a
purpose which will be evident as the description’
of the invention proceeds. /

The design is properly illuminated by means
not shown, and the exposure is of sufficient dura-
tion to produce an effect on the negative D, such
as that illustrated in Fig. 2. That is, for each
aperture of the half tone screen which, as is well

- known, acts as a pin hole lens photographing the

40

shape of the aperture, an opaque cross is pro- .
duced which is allowed to grow until it meets the
crosses produced by the adjacent apertures in the
half tone screen. In Fig. 2, the regions of the
negative Al, B! and C! correspond respectively
to regions A, B and C of the subject illustrated
in Fig. 1. In each region, a c¢ross a, b and ¢, re-
spectively, has been blocked out more clearly to

. illustrate just what takes place during the ex-
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posure of the negative. It will be noted most
clearly from the region C! of the negative in Fig.
2 that the crosses ¢ when united one with an-
other, produce a series of cross lines, the edges
of which are symmetrically scalloped, i. e., esch
portion of a line between a pair of adjacent lines

-running at right angles thereto bellies at the

center and tapers or narrows- gradually toward
the ends. In the regions A! and B!, similar scal-
loped lines are produced in the regions A! and
B!, but here the scalloped portions are much

- thicker because of the relatively greater amount
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of light that has been transmitted -to the nega-
tive as a result of the lighter tones A and B of
the subject.” The manner in which the lines are
produced however, is the same as in the region C!,
that is, the crosses @ and b .are allowed to grow
until they unite or meet with the corresponding.
legs of the adjacent crosses. The scalloped na-
ture of the lines is the result of the novel shape
of the diaphragm illustrated in Pig. 4.

In Fig. 3, there is illustrated & positive made
from the negative shown in Fig. 2, and which has
portions A? B? and C?, wherein the blocks corre-
spond to the whites of the negative and vice versa.
This positive is used to transfer the screened de-
sign to a metal printing element, the surface of
which has previously been prepared by coating
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with sensitized fish glue or photoengravers' en~
amel. The design of the positive is transferred to
the sensitized surface of the printing element by
placing the positive*in direct contact with said
surface and exposing the surface to light pass-
ing through the positive. . Where the light is al-
lowed to affect the plate, the light sensitive ma-
terial becomes insoluble, the remaining unaf-
‘fected portions remaining soluble so that when
the printing element is developed those bortions,
which have become insoluble, will act. as a resist
to the etching fluid, whereas the other portions
will be etched out to produce the ink retaining
wells. It will be noted from Fig. 3 that the blacks
or opaque portions; because of the shape of the

" diaphragm used, belly. inwardly and are narrow-
est at the center, whereas the corners extend out-
wardly forming an acute angle,

For purposes of illusiration, the shape of the -

acid resists G on the developed plate have been 20 within the term “scalloped,” as well as other lines

shown in dotted lines.and greatly enlarged in Fig.
6. . When the plate is immersed in the etching
bath however, .the etching does not follow. the
configuration of the resists exactly, proceeding
more rapidly along the sides of the portions con-

stituting the wells than in the corners, since in

the corners the etching fluid can not flow freely.
and replenish itself to the extent that it can at
the sides. The result is that even though the
fluid does not etch all the way into the corners,
it does, because of the configuration of the re-
sists, eat in deeper than it otherwise would if
the resists were straight, and actually does pro-
duce a sharp right angle G! at the corners; as

shown in solid lines in Fig. 6. Along the sides of

the wells, the fluid actually eats beneath the re-
sists, with the result that when the plate is fully

etched, the wells are. substantially square with -

. the corners sharply defined. _
Where the design to be transferred to the print-
‘ing ‘element consists solely of solids and high
- lights with no intermediate half tones, a screen
- confilguration of the character herein dealt with
can be superimposed on a fllm for transfer to
the printing element (for example by means of
a screen H, such as that shown in Pig. 7, which

can be placed in direct. contact with a negative -

H! (Fig. 8) and exposed to & source of light HZ2,
the negative either before or after such exposure
through the screen being exposed to the subject to
be reproduced), or direct on the ‘metal by any
of the usual methods, as will be understood. The
etching step follows; and proceeds along the lines
already described in connection with Fig. 6, so
that when etching is completed, the resists in
- the portions adapted to print solids will be sub-
stantially straight and sharp at the corners. No
eteching, of course, takes place in the regions of
the printing elements corresponding to the whites
of the original subject.

The screen shown in Fig. 7 is produced by ex-

-

posing a fllm through a half tone screen and .

a slotted diaphragm, such as that illustrated in
Fig. 4, the period. of exposure being regulated so
.. .as to produce lines of the desired thickness, and

then making a positlve of the negative thus pro-
duced.

" 'The screen shown in Flg 7 may also bhe used -
in place of a Rembrandt screen in the well known

carbon ‘tissuie process, the application of which
will be well understood. Suffice it to say, the

screened resists on the carbon tissue will par-

“~take of the shape shown in Fig. 6, and etching
will proceed substantially in the manner previ-

ously described, that is, insofar as etching along '

3
the sides and in the corners of the ink retaining
wells is concerned. -

It will be understood that many changes may

- be made in the manner of carrying out the proc-

& ess of the invention, which, however, will still
be included within its spirit. Por instance, the
lines of the screen configurations employed in-
stead of being truly scalloped-at the edges, coul&

- taper along straight lines from the widest por-

10 tion between the points of intersectign to the
points- of intersection. In other -words, each
screen line could consist of a series of elongated
diamond-shaped elements arranged end to end.
Then, again, the lines could have a constant

15 Width for a short distance between the points of

intersection ‘before starting to taper inwardly
as they approach the points of intersection, as
indicated more clearly in Fig. 6. Such lines, it

- "~will be understood, are intended to be inciuded

of similar character which will produce the re-
sult herein described. The invention, therefore,
is to be limited only by the prior art and the scope
of the appended claims.’ 4 .
Having thus described my invention, what I
claim is:
© 1,.The method of preparing a screened nega-
tive for use in producing etched intaglio print-
ing elements, which method comprises exposing
30 a photographic plate or film through a half tone
screen, ‘and by means pf a slotted diaphragm .
having & light aperture with edges converging -
toward a common central point, manipulating the
light allowed to affect the plate or film in a man-
36 ner to produce on the negative two series of
continuous intersecting exposed portions sym-
metrically disposed each about a median line and
being relatively narrower where they intersect
than between the intersections. -

2. The method of preparing a screened photo-
graphic transparency for use in producing etched
intaglio printing elements, which method com-
prises preparing a negative by exposing a photo-
graphic plate or film through a half tone screen,
46 and by means of a slotted diaphragm having a

light aperture with edges converging toward a
common central point, manipulating the light al-
lowed to affect the plate or film'in a manner to
- produce on the negative two series of continuous
50 intersecting exposed portions symmetrically dis-
posed each about a median line and being rela-
tively narrower wheré they intersect than be-

tween the intersections, ‘and making a positive :

- of the negative thus produced )
53 3, The method of preparing a screened nega-

tive for use in producing etched intaglio printing -

elements, which ‘method comprises exposing a

" photographic plate or film through a half tone

screen and through a diaphragm having crossed

60 slots tapering into a common intersection to pro--

“duice on the negative continuous intersecting ex-

posed portions symmetrically disposed each about -

a median line and being relatively: narrower

where they intersect than between the intersec-
65. tions.

4. The method of preparing a screened photo-
graphic transparency for use in producing etched
intaglio. printing elements, which- method com-
prises preparing a negatlve by ekposing a photo-

70 graphic plate or film through a half tone screen

‘and through" “i’mdlaphragm having crossed slots

ta.pering into a common intersection to produce

on the negative continuous intersecting exposed
. bortions symmetrically disposed each about a me-’
° dian line and being relatively narrower where

25
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_ they intersect than between the intersectlons,
and making a positive of the negative thus pro-
duced.

5. The method of preparing a screened nega-
tive for use in producing an etched intaglio print-
ing element adapted to reproduce a subject hav-
ing different gradations of tone, which method

comprises exposing to the subject, a photographic-

plate or film through a half tone screen, and
by means of a slotted diaphragm having a light
aperture with edges converging toward a com-
mon central point, manipulating the light allowed
to affect the plate or film in a manner. to pro-
duce on the negative two series of continuous in-
tersecting exposed portions symmetrically dis-
posed each about a median line and being rela-
tively narrower where they intersect than be-
tween the intersections and substantially pro-
" portional in width in any given region to the
amount of light reflected from the correspond-
ing regions of the subject.

6. The method of preparing a screened nega-
tive for use in producing an etched intaglio print-
ing element adapted to reproduce a subject hav-
ing different gradations of tone, which method
comprises exposing to the subject, a photographic

. plate or film through a half tone screen and
through a diaphragm having crossed slots taper-
ing into a common intersection to produce on
the negative continuous intersecting exposed por-
tions symmetrically disposed each about a median
line and being relatively narrower where they
intersect than between the intersections and sub-
stantially proportional in width in any given
region to the amount of light reflected from the
corrésponding regions of the subject.

7. The method of preparing a screened photo-
graphic transparency for use in producing an
etched intaglio printing element adapted to re-
produce a subject having different gradations.of
tone, which method comprises preparing a nega-
tive by exposing to the subject, a photographic

plate or film through a half tone screen, and.

by means of a slotted diaphragm having a light
aperture with edges converging toward a com-
mon central point, manipulating the light al-
lowed to affect the plate or film in a manner to

. produce on the negative two series of continu- .
ous intersecting exposed portions symmetrically
disposed each about a median line and being rel- .
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ing member having doctor.blade supporting por- -
tions throughout the entire surface, which method
comprises preparing a negative by exposing a
photographic plate or film to the subject through
a half-tone screen and a diaphragm having a

- pair of crossed or intersecting slots which at the
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region of intersection converge inwardly to pro-
duce on the negative continuous intersecting ex-
posed portions substantially proportional in width
in any given region to the amount of light re-
flected from the corresponding regions of the sub-
Ject, making a positive from the negative, making
& negative metal print of the positive on the sen-
sitized surface of a printing member, and develop-
ing and etching the latter to produce the intaglio
surface. .

10. The method of producing an intaglio print-
ing member having doctor blade supporting pro-
tions throughout the entire surface, which method
comprises preparing a negative by exposing a
photographic plate or film to the subject through
& half-tone screen and a diaphragm having & pair
of slots crossing or intersecting at right angles,
which slots at the region of intersection converge
inwardly to produce on the negative continuous
Intersecting exposed portions substantially pro-
portional in width in any given region to the
amount of light reflected from the corresponding
regions of the subject, making a positive from the
negative, making a negative metal print of the
positive on the sensitized surface of a printing
member, and developing and etching the latter to
produce the intaglio surface,

11, The method of producing an intaglio print-
ing member having doctor blade supporting por-
tions throughout the entire surface, which method
comprises preparing a negative by exposing a
photographic plate or film to the subject through

" a half-tone screen and a diaphragm having a pair

40

of crossed or intersecting slots which at the re-

- gion of intersection converge inwardly to produce’

on the nesgative continuous intersecting exposed

" portions substantially proportional in width in

40
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atively narrower where they intersect than be-

tween the intersections and substantially pro-
portional in width in any given region to the
amount of light reflected from the correspond-
ing regions of the subject, and making a posi-
tive of the negative thus produced.

8. The method of preparing a screened photo-
graphic transparency for use in producing an
etched intaglio printing element adapted to re-
produce a subject having different gradations of
tone, which method comprises preparing a neg-
ative by exposing to the subject, a photographic
plate or ilm through a half tone screen and
through a diaphragm having crossed slots taper-
_ing into a common intersection to produce on
the negative two series of continuous intersect-
-ing exposed portions symmetrically disposed each
about a median line and being relatively nar-
rower where they interse¢t than between the in-
tersections -and  substantially proportional in
width in any given region to the amount of light
reflected from the corresponding regions.of the
subject, and making a positlve of the negative

_  thus produced.

9. The method of producing an intaglio p:int.-
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any given region to the amount of light reflected
from the corresponding regions of the subject, the
slots during the exposure of the plate there-
through being parallel each to one series of lines
of the half-tone screen, making a positive from
the negative, making g negative metal print of the
positive on the sensitized surface of a printing -
member, and developing and etching the Iatter .
to produce the intaglio surface.

12, The method of producing an intaglio print-
ing member having doctor blade supporting por-
tions throughout the entire surface, which method
comprises preparing a negative by exposing a
photographic plate or film to the subject through -
a half-tone screen the lines of which intersect at
right angles and a diaphragm having a pair of
crossed slots likewise intersecting at right angles
and which at the region of intersection converge
mwardly to produce on the negative continuous
exposed portions intersecting at right angles and
substantially proportional in width in any given
region to the amount of light reflected from the
corresponding regions of the subject, the slots

. during the exposure of the plate therethrough

being parallel each to one series of- lines of the
half-tone screen, making a positive from the nega-
tive, making a negative metal print of the posi-

" tive on the sensitized surface of & printing mem-
. ber, and developing and etching the latter to pro-

({]

duce the intaglio surface
. OWEN. R. HUGGINS.



