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1. Claim. 

The invention relates to improvements in the 
process for the production of raised or in other 
Words relief printing forms by moulding a solid 
matrix to reproduce black and white, as gener 
ally used for the usual kind of book printing. 
One object of the invention consists in carrying 
out the preparatory treatment of the patterns 
required for the production of raised printing 
forms by purely photo-mechanical means in order 
to eliminate manual work and, in fact, all kinds 
of purely mechanical local work in this field. 
Another object of the invention consists in pro 
ducing the pattern in such a manner as to enable 
each individual raised element projecting in an 
insular manner from the body of the printing 
form to be stabilized. Again another object of 
the invention consists in the employment of mag 
netic force for stretching out the patterns. A 
further object of the invention consists in the 
process of moulding the raised printing form by 
applying the material from which the form is to 
be produced by means of spraying. Again a fur 
ther object of the invention consists in moulding 
the raised printing form while the pattern is in 
a wet or respectively swollen condition. Further 
details of the invention will appear in the course 
of the specification. 
In the figures of the annexed drawing, exam 

ples of the various stages of progress in the raised 
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printing forms in question or respectively of the 
patterns required for such production are shown. 
All figures are diagrammatical longitudinal sec 
tions. 

Fig. 1 shows the relief of the raised printing 
form to be produced, whilst Fig.2 shows the print 
obtained from such a form by the process of 
printing. These two figures will serve as direct 
ing examples for all of the following figures. 

Fig. 3 shows a pierced pattern. In Fig. 4 it 
is shown how this pattern is converted by the 
addition of a supporting base, into a matrix from 
which the raised printing forms can be taken. 
Fig. 5 shows, how a raised crust is moulded from 
this matrix, whilst Fig.6 shows the raised print 
ing form lifted out from the matrix and rein 
forced by means of backing, i.e. of casting some 
plastic material into the cavities on its back side. 

Fig. 7 shows a light-sensitive photographic 
plate on the top surface of which the diaposi 
tive picture of the raised printing form to be 
produced has been placed, whilst Fig. 8 shows 
the same photographic plate after photographic 
development and with the diapositive removed. 

Fig. 9 shows how the diapositive picture of the 
raised printing form to be produced is placed 

(C. 4-25) 
below the bottom surface of the light-sensitive 
photographic plate. Fig. 10 shows how the light 
sensitive photographic plate shown on Fig. 9 is 
exposed to light from below, and Fig. 11 shows 
the same photographic plate after photographic 
development and with the diapositive removed. 

Fig. 12 shows a sheet of light-sensitive material 
applied on a film plate, with the diapositive 
picture of the raised printing form to be pro 
duced placed below the said film plate. Fig. 13 
shows the same sheet and film after photographic 
development and with the diapositive removed. 
Fig. 14 shows the same sheet and film in its con 
dition as shown on Fig. 13, placed on a support 
ing base. 

Fig. 15 shows a sheet of light-sensitive mate 
rial applied on a paper plate, With the diaposi 
tive picture of the raised printing form to be 
produced placed on the top of the same. Fig. 16 
shows the same sheet of light sensitive material 
after photographic development, with the diaposi 
tive removed and the paper plate likewise re 
moved, the developed sheet itself being Squeegeed 
on to, i. e. transferred to the surface of a sup 
porting base. 
The problem to be solved is to produce a raised 

printing form, the relief of which is such as 
shown on Fig. 1, and from which the print 2 
shown on Fig. 2 can be printed. On paper or On 
any other receptive material. 
The various stages of the process according to 

the invention are illustrated diagrammatically on 
Figs. 3 to 6. Notably the raised printing form 
in question is produced, according to the inven 
tion, by the following steps: First of all a pattern 
3 (Fig. 3) is provided by purely photo-mechanical 
means, which pattern is entirely pierced at those 
spots which correspond to the printing spots of 
the raised printing form to be produced, i. e. to 
those spots of the raised printing form to be pro 
duced which will project to the highest level from 
the body of that form. Following this the pat 
tern is placed and tightly fitted on a base 4 (Fig. 
4) which base is polished so as to be absolutely 
smooth and in exact conformity with the print 
ing surface. The pierced pattern 3 will now 
jointly with the base 4 on which it has been placed 
constitute a matrix, on which the perforations 
of the pattern 3 will now no longer be open on 
both sides, but open on one side, notably towards 
the back side, only. The next step now consists 
in the perforations of the pattern 3 which are 
open towards the back side only, and the whole 
pattern 3 being coated by purely mechanical 
means, preferably by spraying, from above, with 
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2 
a coat of plastic and Subsequently hardening ma 
terial until a coherent crust 5 (Fig. 5) is formed. 
Such coating may be effected by applying molten 
metal; instead of metal, however, celluloid, arti 
ficial resin or any other plastic and subsequently 
hardening material may be employed. This crust 
5 constitutes the raised printing form desired, 
which is finally reinforced by casting some plastic 
and subsequently hardening material 6 (Fig. 6) 
into the back side cavities of the Said crust either 
before or after removing it from the pattern 3. 
The raised printing form can be removed from 
the pattern 3 without distorting its printing sur 
face. 
The process according to the invention there 

fore consists substantially in converting the front 
Side of a pattern entirely pierced by purely photo 
mechanical means at the printing points of any 
raised printing form desired-i. e. perforated in 
a negative sense relatively to the raised printing 
form desired-by means of a tightly fitting blind 
i. e. Solid base into a matrix which is no longer 
Open on both sides, but Only open towards the 
back side, and in taking a mould from such ma 
trix by purely mechanical means. 
The patterns 3 may consist merely of a sheet 

of light-sensitive material, e.g. of a sheet of sen 
Sitized gelatine, which has been exposed to light . 
with the aid of and in accordance with the dia 
positive picture of the raised printing form to 
be produced in Such a manner, and subsequently 
has been developed and hardened in such a man 
ner as to obtain the perforations required. The 
pattern 3 the perforations of which have thus 
been obtained by purely photo-mechanical means 
is then placed on a base 4, in such a manner that 
the side of the pattern 3 which is in contact with 
the base 4 is that side of the Said pattern on which 
at the preceding exposure of the light-sensitive 
sheet the diapositive picture of the raised print 
ing form to be produced has been placed, or re 
spectively which has faced the said diapositive 
picture. It is by proceeding in this manner that 
the sharpest contours will be obtained and that 
the reliefs obtained will reproduce the original 
most faithfully and with the highest degree of 
exactitude of dimensions when the crust 5 is sub 
Sequently moulded. 

In this process, it is the printing spots, i. e. the 
spots projecting to the highest level from the body 
of the printing form, which will be shaped by the 
base 4, or in other words, it is exactly those spots 
of the raised printing form, which will be shaped 
by the base 4, which spots alone require to be 
produced in an accurate manner. As to the in 
accuracies to which the layer of light-sensitive 
material is subject during the wet photographic 
treatment, the detrimental consequencies of such 
inaccuracies are according to the invention re 
moved to the most far-reaching extent, as evi 
dently the only places of the layer of light-sensi 
tive material which are subject to such inaccura 
cies are now those places which correspond in 
the pattern 3 to the non-printing, i. e. to the deep 
est spots of the raised printing form, and any 
inaccuracies in these places are entirely irrele 
want, as they have no effect whatever. 
The preparation of the patterns 3 is effected by 

purely photographic means on the basis of dia 
positives of the line, reticulated or point type. 
The base 4 ensures the holding together of the 
pierced pattern 3 and transmits its accuracy di 
rect to the printing spots of the raised printing 
form. The accuracy of the printing spots of the 
raised printing form is accordingly ensured by 

2,009,831 
the accurate preliminary preparation of the base 
4. A base 4 polished so as to be accurately smooth, 
Will furnish a raised printing form presenting an 
accurately flat printing Surface. A base 4 on 
which hatchings, pointings or other particular 
ities exist, will supply raised printing forms pre 
Senting the same particularities on the printing 
Surface. 

If the crust 5 is moulded by means of spraying, 
this will yield the advantage that moulding is 
effected under a certain pressure and that the 
particles introduced by spraying of the material 
used for moulding will remove the air from all 
Corners and edges as Well as from the finest per 
forations of the pattern 3 and will fill these in 
an absolutely accurate and true manner. 

According to Fig. 7 the rather thick light-Sensi 
tive gelatine sheet 7 is carried by a plate 8, which 
may for instance be a glass plate, and serves at 
the same time as a base, inasmuch as it is of 
continuous Surface, resistant to pressure, and re 
sistant to deformation and inasmuch as its sheet 
carrying Surface has been accurately machined 
beforehand in conformity with the printing Sur 
face which may be required in the given case. 
The sheet is exposed to light by a contact proc 
ess through the "line' type photo image 9, which 
latter is a photographic diapositive picture of the 
raised printing form to be produced or respec 
tively of the printed image which it is intended to 
print by means of the raised printing form to be 
produced, so that it is only those parts alone of 
the sheet which are exposed to light, which 
parts in the pattern to be prepared from the same, 
correspond to the non-printing spots of the raised 
printing form to be produced. The sheet por 
tions corresponding to the printing spots remain 
unexposed to light and are washed-out after the 
usual development and hardening of the sheet 7. 
The sheet portions 7 (Fig. 8) which are left over. 
after this procedure correspond to the pattern 3 
of the Figs: 3 and 4, as the spots reproducing the 
raised spots of the relief will appear as perfora 
tions and only the spots reproducing the deep 
spots of the relief will remain actually existent. 
The Said plate 8, again, corresponds to the base 
4 of the Figs. 4 and 5, so that it is now possible 
to mould the printing relief required exactly in 
the same way as already described above in con 
nection with Figs. 4 and 5. 
Should the back-side boundary Surface of the 

sheet portions T' show any irregularities for any 
reason whatever, for instance, owing to various 
deformations which they may have suffered dur 
ing the photographic Wet treatment, Such irregul 
larities are irrelevant for the raised printing 
forms as none but the non-printing parts of the 
printing relief, i. e. the places of interruption of 
the printing surface are affected by them. 

In view of the fact that the glass plate 8 per 
mits light to pass through it, the sheet may 
also be exposed to light, by a contact process, 
according to Fig. 9 from below, i.e. from the front 
side of the pattern to be prepared, in order to 
make the contact lines of the perforations of the 
pattern as sharp as possible. Should the thick 
ness of the glass plate 8 cause appreciable diffl 
culties, exposure to light, from below likewise, 
may also be effected by means of the process of 
projection. The further photographic treatment 
of the pattern, as well as the moulding of the 
printing relief remain unchanged as described be 
fore. In case the sheet 7 is exposed to light from 
below, advantageously dispersed light is employed 
according to the invention, in which case the 
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portions of sheet best exposed to light will pre 
Sent conical shapes tapering upwards, as shown 
by means of the slanting lines traced in sheet 7 

, On Fig. 10. The consequence hereof is that after 
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the removal of the portions unexposed to light 
and of the portions which are only exposed to dif 
fused light to a less extent the pattern will be 
composed of sheet portions 7 (Fig. 11) all of 
which are of conical shape tapering upwards. 
A pattern of this kind presents the advantage 
that the perforations widening out funnel-shape 
are easily accessible from behind, and that the 
printing relief possesses stable individual printing 
Spots and can easily be lifted out from the pat 
tern. Another advantage is obtained for the 
raised printing form in this case by the fact that 
the depth of the non-printing spots results so to 
Say proportional to their width, which fact acts 
as an automatic safeguard against the danger of 
Snearing, i. e. against the danger of the Wide 
non-printing portions of the raised printing form 
being accidentally also concurrently Smeared with 
ink by the elastic inking rollers swelling out in 
those places and of the paper or the like, on 
Which the printing is to be applied, being Sneared 
over in consequence. 

It is also possible, as shown on Fig. 12, to have 
the Sensitized sheet carried by a film instead 
of the said glass-plate 8 and exposed to light by 
a contact process from below, in the same way 
as in the preceding case, such exposure being not 
ably again effected by means of dispersed light, 
So that after development a pattern according 
to Fig. 13 is obtained. The sheet-carriers per 
mitting the passage of light through them, as 
the film () or the glass plate 8, may without 
detriment to the accuracy of printing surface 
ained at, be frosted, in order to enable ordinary 
Sources of light also to be used for a dispersed 
kind of lighting. 
The pattern shown on Fig. 13 is before mould 

ing the printing relief on it, stretched tightly on 
a base 4 (Fig. 14), for which purpose it is pos 
sible to previously soften the film ?o by moisten 
ing. The moulding of the printing relief is ef 
fected in the same manner as described before. 
The film 0 will behave in so pliable a manner, 
that the printing surface accuracy of the base 4 
will through the mediation of the said film again 
be transmitted in its whole extent to the printing 
relief to be moulded. Instead of the film O other 
pliable sheet-carriers, for instance sheet-car 
riers made of paper, may also be employed. In 
case the sheet-carrier is opaque, exposure to light 
is effected by a contact process from above in the 
way shown in Fig. 7. It is also possible to em 
ploy pliable metallic sheet-carriers, for instance 
sheet-carriers consisting of blank calibrated sheet 
metal of about 0.2 to 0.4 mm. thickness, the emir 
ployment of which will facilitate the handling of 
the pattern and particularly its removal from the 
raised printing form which has to be left intact 
in the state as it was moulded. If a sheet-carrier 
made of magnetic material, for instance of sheet 
steel is employed, this sheet carrier may be 
stretched over an iron base 4 by means of mag 
netic force, by which means it is possible to en 
sure a uniform and accurate coplanar adjustment. 
According to Fig. 15 the sheet of light-sensitive 

material 7 carried by the paper if is exposed to 
light from above, by a contact process, through 
the 'line' type photo image 9. Following this 
the sheet is squeegeed directly on to a base 4, 
the paper if being at the same time pulled off, 
following which the sheet 7 is developed on the 

3 
base 4 and washed out so that the pierced pattern 
shown on Fig. 16 and reminding of Fig. 8 is ob 
tained. The difference is that that side of the 
sheet which has been in contact with the 'line' 
type photo image 9 has now, after the 'sheet 7 
has been transferred on the base 4 and the paper 

has been pulled off, been turned towards the 
bottom, in which position it forms the front side, 
i. e. the printing surface side of the pattern. By 
these means it will be possible to ensure the ac 
curacy of an exposure to light effected, in accord 
ance with Fig. 12, from below, in the case of an 
opaque layer carrier as well. 
The raised printing forms may according to 

the invention not only be flat but may also be 
cylindrical. When producing cylindrical raised 
printing forms, e. g. rotary cylinders everything 
remains unchanged, as described and illustrated 
before, only the figures have to be considered par 
tial longitudinal sections of cylinder shells, the 
Sections being taken along a generatrix. The 
raised printing relief crusts or respectively the 
raised printing reliefs according to the inven 
tion may also be moulded in a flat condition and 
subsequently applied on a cylinder shell. 
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The printing relief may according to the in 

vention be moulded direct from a Wet or respec 
tively swollen pattern, in Which condition the 
light-sensitive sheet forming the pattern Will 
produce greater differences of height of relief and 
the intermediary time which would otherwise 
have been required for the drying of the sensi 
tized layer is saved. Experiments have shown 
that it is also possible without any difficulty to 
spray the wet or respectively Swollen patterns ac 
cording to the invention with a liquid metal, 
evidently because the pulverized metal will in con 
tact with air cool down rapidly and because the 
gradual growth of the thickness of the coat of 
metal will permit any vapours which may be 
formed to freely pass away. 

It should be pointed out particularly, that light 
used for exposure from above of a sensitized sheet 
which has not to be transferred has to pass 

through the said sheet entirely (Fig. 7), whilst in 
the case of a sheet 7 to be transferred being ex 
posed to light from above (Fig. 15) as well as in 
the case of a sheet 7 not to be transferred being 
exposed to light from below (Figs. 9 and 12) it is 
sufficient to fix the depth of the exposure purely 
as demanded by the requirements of photographic 
technique, the essential thing being in each case 
to obtain from the sheet by purely photo-me 
chanical means a pierced pattern with accurate 
ly coplanar front side (printing surface side) and 
with a substantially irrelevant back side. 
Another point which should also be particularly 

emphasized is that in moulding the raised print 
ing relief it is possible to apply not only a shap 
ing pressure applied by means of the process of 
spraying but also a stamping pressure applied 
by means of stamping. Notably the base by the 
addition of which one side of the pattern perfo 
rated by purely photo-mechanical means is COn 
verted into a solid matrix is always resistant 
against pressure and deformation, and against a 
base of this kind it is always possible without any 
difficulty to apply a stamping pressure whilst the 
raised printing relief is still inside the pattern. 
For the same purpose it is possible to reinforce, 
by casting a suitable material into its back-side 
cavities, the raised printing relief crust already 
whilst it is still inside the pattern. 

In case the layer of light-sensitive material is 
carried by a film plate, a paper plate or any other 
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pliable carrier, the latter will also have to serve 
the purpose of holding together in the correct 
position the particles of the pattern which in the 
already photographically perforated condition of 
the layer of light-sensitive material are mutu 
ally unconnected like so many small islets, and 
Of facilitating the stretching on the base of the 
Still continuous light-sensitive layer or respec 
tively of the already photographically pierced 
pattern as well as the removal of the pattern 
from the raised printing relief moulded from the 
Same, whilst maintaining the printing surface ob 
tained. The carrier of the light-sensitive mate 
rial which during the process of moulding re 
mains between the base and the pattern has to 
be pliable to such an extent as to be capable of 
transmitting in its total extent the printing sur 
face accuracy of the base to the raised printing 
relief to be moulded. The pliable layer carrier 
itself will of course have to correspond to the 
printing Surface of the raised printing form to 
be produced. To the usual kinds of layer car 
riers as well as to bases On. Which a Surface simi 
lar to that of layer carriers is provided the layer 
of light-sensitive material will adhere so closely 
at all points, that even the most minute pattern 

2,009,831 
particles can everywhere remain perfectly accu 
rate themselves. 
What we claim is: 
A process for the production of relief print 

ing surfaces having a single discontinuous print 
ing plane, consisting in converting a light-sensi 
tive colloid layer on a flexible support into a sten 
cil pattern by photographic means, said stencil 
pattern being completely pierced at the places 
Corresponding to the raised portions of the 
printing Surface, applying the stencil pattern to a 
rigid support having a very accurate plane sur 
face to correspond to the printing plane of the 
printing surface to be produced, with the flexible 
Support interposed between the colloid layer and 
the rigid Support and forming the printing sur 
face by applying a moulding material to the 
said stencil pattern whereby the discontinuous 
printing plane of the printing surface is formed 
by the moulding material which comes into con 
tact with the exposed portions of the rigid sup 
port at the bottom of the pierced openings of 
the stencil pattern. 

EDMOND UHER. 
STEFAN FRANKEL. 
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