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To all whom it may concern:

Beitknown thatl, CHARLES B. WOODWARD,
a citizen of the United States, residing at St.
Louis,in the Stateof Missouri, have invented
certain new and useful Improvements in the
Art of Printing, of which the following issuch
a full, clear, and exact deseription as will en-
able any one skilled in the art to which it ap-
pertains to make and use the same.

My invention relates more particularly to
photo-mechanical printing, by which term I
include pietures printed from cuts, engrav-
ings, etchings, lithographs or the 11ke made
through the mstrumentahty of photoglaphw
processes. The invention, however, is not
necessarilylimited to photo-mechanical print-
ing, as it may be employed with cuts or en-
gravings made on metal, stone, wood or other
surfaces, by hand, machine, or in any other
way. Its use,in connection with the latter
class of cuts would be for the purpose of im-
parting a degree of fineness to such cuts, or to
coloring or tlntmg pictures printed flom such
latter-mentioned cuts or engravings.

The primary object of the 1nvenuon, how-
ever, is to imitate photographs by mechanical
printing, and this involves the art of photog-
raphy to a more or less extent. Pictures so
made by my invention may, therefore, be
termed: “mechanical photographs” in that
theyare printed in a press,and resemble pho-
tographs, and to distinguish them from pho-
tographs printed by chemical processes, as by
the rays of the sun from a'negative.

In making photo-mechaniecal prints, a pho-
tograph is first taken of the desired object,
(either a photograph of,or a copy of the origi-
nal, or the original itself) on a prepared sur-
face on metal or stone, and a cul or engrav-
ing made therefrom, which cut or engraving
is placed in a press, and impressions taken
from it. In a eut or photo-engraving there
must be either reticulations, cross-lines or a
series of shade lines or marks, with interrup-
tions in or blank spaces between them, as
without such interruptions or blank spaces
no distinctions of light and shade could be
made, but only solid black impressions, for
instance, could be printed. The mesh of the
reticulations or the blank spaces between or
interruptions in the shade-lines or marks are

~ of some considerable extent, or in other words,

the lines or marks are some appreciable dis-
tance-from one another, so that in a picture

printed therefrom, the said lines or marks are :

readily visible, and impart to the picture a
more or less coarse appearance, distinguish-
ing it clearly from a photograph of the origi-
nal, consequently making it appear different
from the original, and indicating that the pic-
ture is printed from a cut. A common form
of these shade marks in photomechanical
prints is as follows: The heavily shaded or
lightly shaded surfaces present the appear-
anece respectively of black surfacesinterposed
at uniform intervals by white dots, and white
surfaces interposed at uniform intervals by
black dots, the intermediate shadesbeing pro-
duced by a gradual transition from one of
these aspects to the other.

Prints made in accordance with my inven-
tion resemble photographs mainly in one or
more of the following particulars.

First, the coarse or broken appearance of
ordinary prints which is due to the presence
of appreciable blank spaces between the shade
lines or marks, may be remedied, and the
print be made to resemble a continuously
shaded surface by printing one or more suc-
cessive impressions out of register with the
first impression, the interstices between or in-
terruptions in the shade-lines or marks of one
impression being divided,or partly or entirely
filled up by the shade-lines of the other im-
pression or impressions.

Secondly, the color or peculiar tintof photo-
graphs may be imitated by fixing the print by
means of a heavy impression of black ink,for
1nstance, and also printing one or more im-
pressions of pale brown or other suitable color,
slightly out of register with themain impres-
sion,theshade- hnes orcolorlines of the brown
impression, for instance, falling partly or
wholly within the interstices between the
shade-lines of said main impression. In this
manner the colors of the various impressions
may be made to blend, and by careful selec-
tion of colors, the peeuhar tintof photographs
(particularly near the edge of heavily shaded
parts of the picture) may be very closely imi-
tated.

Thirdly, the prints may be burnished or
coated with a glaze to resemble photographs.

The object of my invention is to impart to

v

6o

70

75

8o

85

90



5

15

20

25

30

35

40

45

50

55

6o

65

493,850

mechanically produced prints (particularly to
photo-mechanical prints), the characteristics
just deseribed.

My invention has various features apph-
cableto other points besides photo-mechanical
prints,but it should be noted that if theshade-
lines or marks be very coarsein thesingle im-
pression, the effect of successive impressions
out of register with each other, will often be
to render the picture indistinet instead of im-
proving it.

My invention will be best understood by re-
ferring to the accompanying drawings.

Figure 1 represents an evenly shaded sur-
face printed by a single impression from a
plate such as I may employ,in which the shad-
ing is produced by areticulation of two sets of
equidistant parallel lines crossing each other
at right angles. The drawings, of course,
show these lines and the spaces between them
on a very much enlarged scale. Fig. 2 illus-
trates an evenly shaded surface printed from
such plate by two impressions,one heavy and
the other light. The second impression is
slightly out of register with the first, its lines
dividing medially the spaces or interstices be-
tween the lines of the first impression. Fig.
3 represents a surface which has received
three impressions from said plate, one heavy
and two comparatively light, the interstices
between the lines of each impression being
trisected by the lines of the other two impres-
sions, which is accomplished by suitably shift-
ing between successive impressions, the rela-
tive position of the plate and the printed sur-
face.

It is evident that if the spaces between the
shading or coloring lines in the single impres-
sion (Fig. 1) be so fine that the eye can, with
some difficulty distinguish them, there will be
great difficulty in distinguishing the shading
lines in Fig. 2, and those in Fig. 3 will prob-
ably have the appearance of a solidly shaded
or colored surface, that is to say, the shade or
color-lines will blend, producing various
shades tints and eolors, the nature of which
shades and colors depends on the nature of
the shade or color lines or marks composing
the various impressions.

Tt is not necessary that reticulations of solid
lines be used. 'The best results will usually
be obtained by distributing the printing or
shading lines or marks on the plateinsucha
manner by dotted lines or in any other con-
venient mode, that all or a great proportion
of the shade or color lines or marks made by
the successive impressions will fall in each
case into interstices or spaces left blank by
previous impressions.

It is not abqolutely essential that all the im-
pressions composing a picture beprinted from
the same plate. Evidently, for example, a
picture might be fixed by a heavy black or
colored impression from a photo-engraving of
the desired object, and the 1nterbt1(,es De-
tween the shade or color lines or marks might
be filled in with one or more impressions from

a plate provided simply with homogeneous
shading or coloring lines or marks, and not
having the image of the said object thereon.
In this manner a blending of shade or color
lines would also be achieved, but there would
be certain disadvantages in this mode of
printing; for instance, the distinctions of light
and shade made in the first impression would
not be duplicated in the second impression
(having simply homogeneous shade-lines or
colorlines) and again, it would be exceedingly
difficult to print twoimpressions from differ-
ent plates in such a manner that the shade or
color lines would be out of register with each
other to a proper and uniform extent through-
out. Another disadvantage would be the ex-
pense of providing two plates to print the de-
sired picture instead of one.

In practicing myinvention Itaketheimpres-
sions preferab] yuponcard-board,heavy paper,
or some other material of considerable body
which will retain its dimensions and shape,
and which presents a finely finished surface
properly sized or calendered. Itake from an
engraving, a series of duplicate impressions
which I arrange to come slightly out or reg-
ister with oneanother,sothat the blank spaces
between or interruptions in the shade lines or
marks of oneimpression are divided, or partly
or wholly filled out by theshadelines or marks
of the other impression or impressions. This
I may do by adjusting the cut or engraving
out of its former or first position; or by mov-
ing the eard-board slightly out of position.

In practice I have found that two and some-
times three duplicate impressions ount of reg-
ister with each other answer to produce the
effects desired. To illustrate further, sup-
pose, for instance, that the shade lines of the
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cut or the cross-lines of the reticulations are .

one-hundredth of an inch apart. In taking
the second duplicate impression, I throw the
cut or card-board one two-hundredths part or
three two-hundredths of an inch for example
out of its former position; so that when the
second impression is taken the shade lines or
cross-lines of such second impression will be
between the shade or cross-lines of the first
impression, This imparts a fineness of ap-
pearance to the picture which cannot be got-
ten by taking one impression. It will be ob-
vious, of course, that two or more duplicate
impressions may be taken out of register with
each other, and impart a still finer degree of
finish to the picture. The adjustment of the
cut or card-board of course, has to be made
with the greatest precision.

So far as I am aware, I am the first to take
a series of duplicate impressions thrown
slightly out of register with one another, from
a photo-cut, etehing, engraving lithograph, or
other ecut.

I have found in practice that in taking the
series of duplicate impressions referled to,
they should, to get the best effect, be with inks,
eolors or plfrments of different body or color.
For instance, it is necessary to take at least
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one impression in heavy ink to fix the picture,

- but more than one impression in heavyink of
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considerable body and color will blur the pic-
ture. Theother impressions therefore, should
be of ink of light color, or slight body. It
matters not whether the heavy impression to
fix the picture is made first, or after thelight

_impression or impressions,but I have attained

the best results by taking the heavy impres-
sion first, and the light impressions afterward
in different colors. By varying the tints and
inks I am enabled to produce pictures which
resemble photographs and works of art.

My process of mechanically printing such
pictures is cheaper than printing from photo-
graphic negatives by the chemical rays of the
sun, as in photography. Iam thus enabled
to print, in a printing-press, pictures from
engravings made from .photographs, which
printed pictures may be made to resemble
photographs in every substantial respect.
Such. pictures have an advantage over so
called photographs, in that they are fast and
do not fade when exposed to the light, this
being a serious drawback tophotographsmade
from sun prints. After the picture isprinted
I may immerse it in a water-proof solution as
a means of preservation. I may, also after
printing, pass the picture through highly-
polished heated rolls. These steps further
inerease the resemblance of my print to that
of photographs printed on sensitized papers
and finished by the ordinary meansin the art
of photography.

Having fully set forth my improvements,
what I desire to claim, and secure by Letters
Patent of the United States as my invention,
is—

1. The improvement in the art of printing
from photo-engravings, lithographs, cuts,
etchings or other plates which print shades
or colors by means of shade or color-lines or
marks having appreciable interruptions in
or spaces between them, consisting in mak-
ing successive impressions slightly out of reg-
ister with eachother,the linesor marks made
by each successive impression falling wholly
or partly into the interstices or spaces left
blank between the shade lines, or marks of
the prior impression or impressions.

2. The improvement in the art of printing
from photo-engravings, lithographs, cuts,
etchings or other plates which print shades
or colors by means of shade or color-lines or
marks having appreciable interruptions in
or spaces between them, consisting in mak-
ing sucecessive impressions in different colors
and slightly out of register with each other,
the lines or marks made by each successive
impression falling wholly or partly into the
interstices or spaces left blank between the
shade lines or marks of the prior impression
or impressions,

3. The improvement in the art of printing

from photo -engravings, lithographs, cuts,-

etehings or other plates which print shades
or colors by means of shade or color-lines or

marks having appreciable interruptionsin or
spaces between them, consisting in making
successive impressions in different degrees of
intensity and out of register with each other,
the lines or marks made by each successive
impression falling wholly or partly into the
interstices or spaces left blank between the
shade lines or marks of the prior impression
or impressions.

4. The improvement in the art of printing,
which consists in taking a heavy impression
from a photo-engraving,lithograph, cut, etch-
ing or the like, to set or fix the picture, and
taking one or more light duplicate impres-
sions out of register with said first impres-
sion with ink of less body, substantially as
and for the purpose deseribed.

5. The improvement in the art of printing,
which consists in taking a series of duplicate
impressions in different colors or shades,out
of register with one another, from a photo-
engraving, lithograph, cut, eteching or thelike,
water-proofing the picture so produced, and
then polishing or burnishing the said picture
toresemble photographic prints, substantially
as and for the purpose described.

6. A picture comprising a number of im-
pressions slightly out of register with one an-
other, the marks or lines constituting one im-
pression lying wholly or partly within the
blank spaces between or-interruptions in the
lines or marks of the other impressions, and
the different impressions lying too closely to-
gether to be readily distinguishable by the
eye when the pictureis viewed in the ordinary
manner, whereby a blending of the different
impressions is produced. :

7. A picture comprising a number of im-
pressions differing in shade or color and
slightly out of register with one another, the
marks or lines constituting one impression
lying whollyor partly within the blank spaces
between or interruptionsinthelinesor marks
of the other impressions,and the differentim-
pressions lying too closely together to be
readily distinguishable by the eye when the
picture is viewed in the ordinary manner,
whereby a blending of the different impres-
sions is produced.

8. A picture comprising a number of im-
pressions,one heavyand the others light and
slightly out of register with one another, the
marks or lines constituting one impression
lying wholly or partly within the blankspaces
between or interruptionsin thelinesor marks
of the otherimpressions, and the different im-
pressions lying too closely together to be
readily distinguishable by the eye when the
picture is viewed in the ordinary manner,
whereby a blending of the differentimpres-
sions is produced.

9. A picture comprising a number of im-
pressions slightly out of register with one an-
other, the marks or lines constituting one im-
pression lying wholly or partly within the
blank spaces between or interruptions in
the lines or marks of the other impressions,
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the different impressions lying too closely to- | my hand and affixed my seal, this 13th day of
gether to be readily distinguishable by the bruary, 1892, in the presence of the two
eye when the picture is viewed in the ordinary | subsecribing witnesses.

manner, and said picture having a suitable CIARLES B. WOODWARD, [ s.]
glaze whereby it is made to resemble photo- Witnesses:
graphs. - A. C. FOWLER,

In testimony whereof I have hereunto set O. T. SmiTH. -



