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UNITED STATES

1,868,709

.

PATENT OFFICE

ALBERT D. LA PQINU‘:‘E, OF NEWARK, NEW JERSEY

APPARATUS FOR PREPARING PHOTO STIPPLE INTAGLIO ENGR.AVED PRINTING ROLLS

Application filed February 7, 1929. Serial No. 338,081.

This invention relates to an apparatus for
preparing textile printing rollers, whereby
a desired pattern is photographically applied
to the surface of the roller, which may then

5 be treated and etched to produce the pattern
in intaglio. '

The invention has for its principal object
to provide a mnovel construction of photo-
graphic printing machine for manipulating

10 the master film containing the design rela-
tive to the surface of a sensitized metallic
roller upon which the design is to be trans-

ferred and then etched in intaglio to form 2

printing roller ready for use in a textile print-
15 ing machine.

Other objects of this invention, not at this
time more particularly enumerated, will be
clearly understood from the following de-
tailed description of the same.

An illustrative embodiment of photo-
graphic printing machine of this invention is
shown in the accompanying drawings, in
which:

Figure 1is a plan view of the printing ma-
25 chine ; Figure 2 is a longitudinal vertical sec-

tion therethrough, taken on line 2—2 in Fig-

ure 1; Figure 3 is a transverse vertical sec-
tion, taken on line 3—3 in Figure 1; Figure

4 is a transverse section, taken on line 4—4in
30 Figure 1; and Figure 5 is a fragmentary de-
tail plan of adjustable film supporting ele-
ments of the film carriage of the machine.

Similar characters of reference are em-
ployed in the above described views, to indi-
cate corresponding parts. e

In the use of the instant invention, prepara-
tory to the production of the desired printing
roller for textile printing machines, three
color separation photographic negatives
are made from a selected color design,
and from these negatives three corre-
sponding positives are made. From the
positives three direction negatives are made
through a screen on sheets of celluloid, which
are thereupon placed and secured in register
on a thick celluloid sheet called a film support.
This film support, thus carrying the direction
negatives, is hereinafter referred to as the
“Jesign transfer film”, which is adapted to be
60 mounted on the film carriage of the printing
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machine hereinafter described, and used to
photographically transfer the design to the
surface of a rolier in course of preparation
of the latter for service as a printing roller
for textile printing machines.

The printing roller per se comprises a
polished and cleaned cylindrical metallic roll-
er R, preferably made of copper; the same
initially possessing a highly polished and
smooth surface. This roller is mounted and
fixed on a mandrel M. The surface of the
roller R is sensitized by a suitable photo-
graphic solution or emulsion, which for ex-
ample, may consist in bichromated gum. The
cylindrical surface of the roller R when coat-
ed with the sensitizing solution is thereupon

dried, whereupon it is ready to be mounted in’

the printing machine in cooperative relation
to the design transfer film F, and subject
to the photographic printing process where-
by the design of the film may be transferred
to the surface of the roller R.

The novel printing machine, made accord-
ing to and embodying the principles of this
invention, comprises the following structure:

Arranged in parallel laterally spaced
apart relation are a pair of side frames 10
of suitable longitudinal extent, and secured
together by bridging tie bars 11, which are
connected to and between the same. KEach
side frame 10 is provided along its upper
longitudinal edge with a horizontal support-
ing shelf or base 12, which is disposed in
the same horizontal plane, and preferably
laterally spaced apart as shown in the draw-
ings.

Fized upon said shelves or bases 12, so as
to extend longitudinally from end to end
thereof, are guide-members 13. These guide-
members 18 ave preferably formed of U-
shaped channel iron with their open sides
upward so as to provide a slideway inter-
mediate the vertical flanges or walls thereof.
Journaled in and between the vertical flanges
or walls of said guide-members, and so as to
lie transversely across the slideway formed

‘thereby, are a plurality of longitudinally

spaced traction rollers 14.
Mounted for longitudinal reciprocation
on the guide members 13 is a film carriage.
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This film carriage comprises a pair of lon-
gitudinally disposed slide rails 15, having on
their undersides traction shoes 16 of reduced

. width to fit into the slideways of said guide-
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members 13, and so as to ride on the traction
rollers 14 of the latter. The laterally op-
posed end portions of the slide rails 15 are
connected together by transverse end plates
17 suitably and rigidly secured thereto. Su-
perimposed upon said end plates 17, and ar-
ranged for vertical adjustment relative
thereto are carriage plates 18, the same be-
ing maintained in alignment with said end
plates by posts 19, which are anchored in the
end plates 17, and upon which said carriage

lates 18 are vertically movable. The means

or adjusting said carriage plates consists in’

adjusting screws 20 footed in said end plates
so as to turn freely, and threaded through
said carriage plates 18. It will be obvious
that turning the adjusting screws 20 in
proper directions the carriage plates may be
raised or lowered relative to the fixed end
plates 17, to predetermine the desired level
of the former. ' ’

In order to rigidly maintain the film car-
riage against undue lateral play during its
reciprocatory movemeni in operation, addi-
tional guiding and steadying means is pro-
vided for the support thereof, the same com-
prising guide-bars 21 preferably of rectan-
gular cross-section. These guide-bars 21 are
disposed for longitudinal extension midway
between the side-frames 10; the same extend-
ing inwardly from each end of the frame
work, but terminating short of the inter-
mediate point between said ends. Said
guide-bars 21 are preferably fixed in bed-
blocks 22 mounted on the bridging tie bars
11, and so that an angular portion thereof is
upwardly presented toward the underside of
the film carriage. Fixed to and depending
from said end plates 17 are rider blocks 23
having their undersides grooved to conform
to the upwardly presented contour of said
guide bars 21, and disposed so as to bear and
slide upon the latter.

The means for coupling the respective ends

‘of the design transfer film F to the ends of

the film carriage, and so that the tension of
said film as it extends from end to end of
the film carriage and between the end plates
17 of the latter, comprises the following de-
vices:

Fixed on the carriage plates 18 are lateral-
ly spaced apart yoke members 24 in the up-
standing arms of which are mounted longi-
tudinally disposed adjusting screws 25. In
swiveled connection with the inward ends of
said adjusting screws 25 are upwardly open
coupling boxes 26 having indented side walls.
Transverse film supporting reds 27 are pro-
vided, about which the ends of the design
transfer film F are looped and then secured,
so that the end portions of said rods project
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beyond the sides of the film. Said end por-
tions of the rods 27 are provided with cou-
pling blocks 28 which may be entered and
seated in the coupling boxes 26 with por-
tions of the rods extending through the in-
dented side walls of the latter. When the
parts are thus arranged the film F will be sup-
ported at its respective ends so as to extend
horizontally from end to end of the film car-
riage and 1n coupled relation thereto so as
to move or reciprocate therewith. While
the above described film coupling means is
satisfactory, I am aware that there are many
other arrangements and constructions of film
coupling means possible to be used, and con-
sequently I do not limit myself to the afore-
said particular design and construction there-
of, which may be variously modified and
changed.

The means for mounting the roller R in
the printing machine, and subject to coop-
eration with a design transfer film F support-
ed by the film carriage, comprises a pair of
laterally opposed bearing standards 29 fixed
on the shelves or bases 12 of the side frames
10 and exteriorly of the guide-members 13,
Said standards 29 are positioned midway be-
tween the ends of said shelves or bases 12.
Vertically adjustable in said standards 29,
under the control of upper and lower adjust-
ing screws 30 and 31, are bearing blocks 32.
The mandrel M of the roller R 1s journaled
in and between said bearing blocks 32, so as
to extend transversely between the guide-
members 13. Before thus mounting the roller
R traction wheels 33 are fixed on the respec-
tive ends of the mandrel M adjacent each end
of the roller. These traction wheels are so
positioned as to respectively engage the slide
rails 15, so as to impart motion thereto when
the roller is rotated. By adjusting the bear-
ing blocks 32, said traction wheels may be
caused to bear on said slide rails 15 sufficient-
ly to assure firm tractive engagement there-
with. In order to facilitate placement of the
roller in and removal thereof from the ma-
chine as necessity requires, the upper ends of
the bearing standards 29 are provided with
openings for insertion and removal of the
bearing blocks 32, said openings being nor-
mally closed by a movable cap-piece 34, which
may be pivoted .at one end and laterally slot-
ted at the other end to engage a lock screw
35 for holding the same in closed position.
The cap-pieces 34 carry the upper adjusting
screws 30. It will be understood, however,
that any other arrangement and structure
adapted to permit insertion and removal of
the roller R with respect to its normal assem-
bled relation to the machine may be em-
ployed.

Mounted on the shelves or bases 12, and in-
teriorly of the guide-members 13, are lateral-
ly opposed pairs of bearing members 36, dis-
ﬁosed adjacent to opposite sides of the roller

, when the latter 1s operatively mounted in
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the machine. Journaled in and between these
bearing members 36 are carrier rollers 37 over
which the design transfer film F rides so as
to be upheld in operative engagement with
the underside of the printing roller R.
-Extending transversely between the side
frames 10, and aligned beneath the design
transfer film F and printing roller R as op-
eratively mounted in the machine, is an up-
wardly open light box 38 of any suitable form,
and through which extends a suitable source
of light, such e. g. as a mercury vapor electric
lamp 39. S
In operation, the design transfer film F is
mounted by the coupling devices on the film
carriage so as to extend from end to end of
the latter, and over the carrier rollers 37; and
the sensitized roller R is thereupon placed in
position so as to be rotatably supported above
and in contact with the film F. One end of
the roller mandrel M is provided with a crank
handle 40 by means of which the roller R and
the traction wheels 33 may be turned in de-
sired direction. Before starting operations,
the film F is adjusted to attain a proper ten-
sion thereof and consequent pressure upon the

underside of the roller R; this being accom--

plished by manipulating the adjusting screws
2 to attain an even longitudinal stretch of the
film throughout its entire area. Itisalso de-
sirable that the film F extend in true horizon-
tal plane between the coupling devices by
which it is attached to the film carriage and
the carrier rollers 37; and this may be attained
by manipulating the adjusting screws 20 to
raise or lower the carriage plates 18 as circum-
stances may require. '
The film F and roller R having thus been
mounted in the machine, and the necessary ad-
justments made as above mentioned; the op-
erator turns on the light source 89 so that light
is transmitted through the film F to the sensi-
tized surface of the roller R. The operator

* now turns the crank handle 40 to rotate the

)

roller R and traction wheels 33 in one direc-.
"tion. The motion of the traction wheels 33

is transmitted to the slide bars 15 thereby
causing the film carriage to travel on the
guide-members 13 in one direction, so that the
film F moves synchronously with the surface
movement of the roller R, thus carrying the
film against the entire cylindrical surface of
the latter, so that the light transmitted
through the film to the sensitized surface of
the roller photographically transfers the de-
sign of the film to said roller surface. The

roller is turned alternately in opposite direc-
tions, thus causing the film carriage to be re-

ciprocated to carry the film back and forth
over the sensitized roller surface; and since
the film carriage receives its motion from the
traction rollers of the sensitized roller, the
film remains in proper register with the pho-
tographically printed roller surface during

® ihe back and forth movements of the film,

3

The length of time required to obtain a prop-
er print on the sensitized roller surface can
be determined by the appearance of the pic-
ture developed on the roller surface, since the
light which passes through the transparent

-parts of the film F will cause the sensitizing

solution on the roller surface to change color

70

sufficiently to show the design or pattern of the

film.

After the sensitized surface of the roller
R has been photographically printed from
the film F in the manner and by means of
the novel machine above described, the roller
R is removed from the machine and coated
with a suitable ink resist, whereupon the
same is placed in a trough of tepid water in
which its surface is washed with the aid of
a tuft of absorbent cotton. By carefully rub-
bing the surface of the roller, the design
photographically printed thereon will be de-
veloped, and will become distinctly visible.
The roller R is then rinsed and dried, and
thereupon a very fine powder of bitumen is
rubbed upon the printed surface, and after
the surplus powder is removed the design
imprint will appear in ink and powdered
bitumen. The roller is now heated suffi-

~clently to- fuse the powder, thus forming

thereof an acid resist.

After thus being prepared the roller R is
ready for etching, to which end the same is
revolved in a bath of iron chloride solution,
care being taken to observe the corrosive ef-
fect of the solution on the copper surface
of the roller, so that as soon as a desired
depth of etching is attained the roller may
be taken from the bath, and thereupon washed
to remove the acid resist. When the etching
of the roller surface is thus completed the
same is ready to be placed in a suitable textile
printing press to there function to produce
imprints of the-design borne thereon upon
the textile material run through the press.

From the above description it will be ap-
parent that the present invention provides
a novel printing machine so constructed and

arranged as to permit exposure of the entire °

sensitized roller surface to light transmitted
through the design transfer film for any
desired length of time without risk of loss
of register between the printed surface of
the roller and said film. :

As various changes could be made in the
above described apparatus and many ap-
parently - widely different embodiments of
this invention could be made without de-
parting from the scope thereof, it is in-
tended that all matter .contained in-the
above description or shown in the accom-
panying drawings shall be interpreted as
illustrative and not in a limiting sense.

T claim:

1. A machine for photo-printing designs
on printing rollers preparatory to etching the
surfaces thereof, comprising means to rotat-
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ably mount a printing roller provided with
a light sensitized surface including traction
wheels at opposite ends of the roller, a recip-
rocatory film carriage to support a design
transfer film, said carriage having slide rails
frictionally engaged by said traction wheels
to transmit motion to said carriage whereby
the latter is reciprocated and the film 1s
caused to move in contact with the roller sur-
face at speeds synchronized to the surface
speed of the latter, and means for transmit-
ting light through said film to the sensitized
surface of said roller.

2. A machine for photo-printing designs
on printing rollers preparatory to etching
the surfaces thereof, comprising means to ro-
tatably mount a printing roller provided
with a light sensitized surface including
traction wheels at opposite ends of the roller,
a reciprocatory film carriage to support a de-
sign transfer film, stationary carriage rollers
to guide said film and support the same in
contact with the under side of said printing
roller, said traction wheels being frictionally
engageable with said carriage to transmit
the motion of the former to the latter where-
by said carriage is reciprocated and the film
is caused to move in contact with the printing
roller surface at speeds synchronized to the
surface speed of the latter, and means for
transmitting light through said film to the
sensitized surface of said printing roller.

3. In a machine of the kind and for the
purposes defined in claim 2, means on said
film carriage for coupling the film thereto
for extension from end to end thereof, and
means for adjusting said coupling means to
determine the running tension of said filn.

4. A machine for photo-printing designs
on printing rollers preparatory to etching the
surfaces thereof, comprising a frame-work,
bearing supports mounted on said frame
work, a mandrel journaled in and between
said bearing supports to carry a printing
roller having a light sensitized surface where-
by said roller is transversely disposed across
said frame-work, longitudinal guide-mem-
bers fixed on said frame-work, a film carriage

‘having slide rails movable in said guide-

members, means for mounting a design trans-
fer film on said carriage so as to engage the
underside of said roller, traction wheels on
said roller carrying mandrel to frictionally
engage said slide rails of said carriage to
transmit motion imparted to said roller to
said carriage whereby the film is caused to
move in contact with said roller at speeds syn-
chronized to the surface speed of the latter,
and means for transmitting light through
said film to the sensitized surface of said
roller. ‘

5. A machine for photo-printing designs
on printing rollers preparatory to etching the
surfaces thereof, comprising a frame-work,
bearing supports mounted on said frame-
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work, a mandrel journaled in and between
said bearing supports to carry a printing
roller having a light sensitized surface where-
by said roller is transversely disposed across
said frame-work, longitudinal guide-mem-
bers having anti-friction rollers mounted
therein, said guide-members being fixed in
lateral spaced parallel relation on said frame-
work, a film carriage having longitudinal
slide rails, said slide rails having traction
shoes to engage in said guide members and
ride on sald anti-friction rollers thereof,
means on said carriage for coupling a design
transfer film thereto for extension from end
to end therecf, stationary carriage rollers
mounted on sald frame-work to guide said
film and support the same in contact with the
underside of said printing roller, traction
wheels on said roller carrying mandrel to
frictionally engage said carriage slide rails
to transmit motion imparted to said printing
roller to said carriage whereby the film is
caused to move in contact with said printing
roller at speeds synchronized to the surface
speed of the latter, and means for transmit-
ting light through said film to the sensitized
surface of said roller.

6. In a machine of the kind and for the

‘purposes defined in claim 5, including addi-

for adjusting said film coupling means to
determine the running tension of said film.

7. In a machine of the kind and for the '
purposes defined in claim 5, including addi-

tional film carriage guiding means adapted
to prevent undue lateral play of said carriage
during operative movements thereof.

8. In a machine of the kind and for the

purposes defined in claim 4, including addi- -

tional film carriage guiding means adapted
to prevent undue lateral play of said carriage
during operative movements thereof.

In testimony, that I claim the invention set
forth above I have hereunto set my hand this
3rd day of January, 1929.

ALBERT D. LA POINTE.
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