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This invention relates to the preparation of photo 
graphic resist materials and to methods of forming im 
ages therefrom. 
The use of bichromated glue for preparing resists in 

the photoengraving industry is well known, and such ma 
‘terials have been used for many years. It is also well 
known that a pigment can be incorporated in the sensi 
tized glue and a pigmented image thereby obtained. In 
the preparation of an image in this way, the coating of 
pigmented colloid must necessarily be quite thin so that 
exposure to light will harden the colloid throughout its 
entire ‘thickness and the hardened portions will then ad-‘ 
here to the support upon washing with water. The un 
exposed portions will dissolve away and this process will 
yield a positive from a negative. 
The material of my invention can be applied easily to 

most supports and can be processed in a simple manner. 
Its speed range is ideal for practical purposes, and it can 
be handled and coated in safe light. Other advantages of 
my process and material will be evident from the fol 
lowing description of my invention. 

Accordingly, one object of my invention is to provide 
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superior light-sensitive materials for making photographic " 
resists which can be used as printing plates. Another ob 
ject is to provide photographic resist materials which can 
be used for long periods of time without degradation of 
the printing surface. Still another object of my inven 
tion is to provide photographic resists which give a num 
ber of copies from the same printing surface, each of the 
copies being characterized by superior resolution and 
sharpness. Other objects will become apparent from a 
consideration of the following description and examples. 

_ In practicing my invention, a ferromagnetic iron oxide, 
‘such as gamma ferric oxide (Fe2O3) or ferroso-ferric ox 
ide (Fe3O4), is uniformly dispersed in a photographic 
'gelatino-silver-halide emulsion and the mixture is coated 
uniformly on a surface. The photographic emulsion is 
then exposed in the usual manner and processed to a relief 
image. The relief image is then magnetized or sensed, de 
veloped with ?nely divided iron (ferromagnetic) and cop 
ies obtained by contact transfer printing, for example. 
Although a relief or resist image is formed in the silver 
halide emulsion layer, it is the magnetic property of the 
iron oxides which is the important aspect in the'production 
‘of copies from the master. The quality of the master is 
not impaired by light, heat, moisture, or pressure. The 
.magnetism' is not inadvertently erased. 

In the accompanying drawing, the various ?gures show 
in enlarged cross-sectional view the structure of a repre 
sentative sensitive element of my invention at various 
stages in the process of producing printing plates having 
select areas covered by the resist images. - 
The quantity of ferromagnetic iron oxide dispersed in 

the photographic silver-halide emulsion layer can be var 
ied, depending upon the type of copy which is to be pro 
duced. The optimum quantity for a given purpose can 
be ascertained by making a series of test strips contain 
ing various quantities of ferromagnetic oxide. In gen 
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2 
eral, the speed of the photographic gelatino-silver-halide 
emulsion containing the ferromagnetic iron oxide is about 
one-third of that of a similar photographic emulsion con 
taining no ferromagnetic iron oxide. 
The relief image which is ‘employed for printing ac 

cording to my process can be obtained by either'tanning 
development or regular development, followed by treat 
ment with an etch-bleach bath. These alternative meth 
ods of processing are discussed in detail below. Other 
methods of obtaining a relief image can also be em 
ployed, depending upon the use to which the relief image 
is to be put. ‘ 2 
The relief image thus formed is magnetized or sensed 

using a recording head so that the relief image is now 
also. a magnetic image. This magnetization can be ac 
complished in known manner, at various A. C. frequen 
cies and speeds of motion of the magnetic matrix. How 
ever, the condition of 250 cycles/second, 8 volts, 90 mil 
liamperes, and a speed of about 2-3 inches per second 
has proved to be very satisfactory. Contact recording 
(sensing) is desirable. Other methods of magnetizing‘the 
relief record can be employed equally well. Such meth 
ods of magnetization are matters of common knowledge. 
The magnetic latent image thus obtained is then “de 

veloped” to a magnetic visible image using ?nely divided 
iron (ferromagnetic). A suspension of this free iron 
(sometimes referred to as a magnetic ink) in carbon tet 
rachloride or other vehicle can be ?ooded over the re 
lief image, or the master image can be immersed in the 
suspension. In both cases, the magnetic lines of force 
in the magnetized relief image attract the soft iron (fer 
romagnetic) particles and hold them ?rmly in contact with 
the relief image. Regions in the master which are void 
of the ferromagnetic iron oxide matrix are free of de 
veloping iron. Also, the amount of iron attracted to 
regions in the relief image will be somewhat dependent 
on the thickness of the image at any given region. 

Copies can best be made by contact transfer. One 
method comprises using a moist, pressure-sensitive adhe 
sive transfer material, such as dye transfer paper. The dye 
transfer paper is slightly moistened on the gelatin side 
and this side is placed in contact with the developed mas 
ter. Gentle pressure results in transfer of the iron from 
the surface of the master matrix to the gelatin surface of 
the dye transfer paper. There is thus obtained an image 
on the transfer paper which consists of free iron embedded 
in gelatin. The record thus obtained can be preserved by 
spraying with a solution of an organic solvent containing 
dissolved resin, such as polymethyl methacrylate, poly 
methyl acrylate, etc. 

Alternatively, transfer of the image from the resist ma 
terial to a desired surface can be accomplished by plac 
ing the master image in contact with dry dye transfer 
paper with the gelatin coating thereof in contact with 
the developed master. When dry heat is applied to the 
rear surface of the dye transfer paper, transfer of. the 
iron from the master surface occurs. A heat-sealing iron 
can also be used. 
The following example will serve to illustrate further 

the manner of practicing my invention. 

EXAMPLE 

Six parts by weight of gamma ferric oxide were mixed 
with about 4 parts by weight of a photographic gelatino 
silver-halide emulsion and the dispersion coated on a 'pho 
tographic support, suchas cellulose acetate. 

(a) Tanning development 
A photographic element obtained as described above 

was exposed to a line image through the base. The ex 
posed emulsion layer was then developed for two min 
utes in a tanning developer of the type described in John 
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.UgS. Patent ‘1,482,613, issued February 5, 1924 (see page 
2, column 2, lines 25—35). Following development, the 
emulsion was subjected toza 3-minute wash in running 
.water at. 140° .F. 7 ~ 

\ (b) FRegu-lar‘deve-lopment 

A second photographic.,element.wasvmade as “described 
aboveand exposed to a line image in the.conventional 
waythrough the photographic emulsionlayerfinstead of 
'thebase. Theexposedemulsion layer wasthen'developed 
for 4 minutes in Kodak'Developer D419. The developed 
.emulsion was then ‘?xed and washed in the usual manner. 

The emulsion. layer was then subjectedfor 45 seconds 
.toan etch=bleachbath .of the'following composition: 

Part A: 
:‘Cupric nitrate ____________________ __grams__ .200 
Potassium bromide ________________ __do____ .10 
Glacial acetic acid ___________________ "cc..- -160 
Water to make 1 liter. 

vPart B: 3 % hydrogen peroxide solution. 

Equalv parts by volume of ‘A and B‘above were mixed 
immediately before use. 
Afterthe silver emulsion was completely bleached by 

‘the above solution,'the outer surface of‘the element was 
gently washed with water and the resulting relief image 
allowed. to dry. 

(0) Making copies 
The relief image which had been‘obtained 111113311; a 

(or partb) above was sensed magnetically by passing the 
reliefimage past a magnetic recording‘head which had 
.been'positioned in the chuck of a milling machine. The 
table speed was 2.5 inches per second and the length of 
the air gap in the recording head was 1.96 mils. The 
"gap width was about 0.75 mil. The displacement normal 
.to the motion of the milling machine was indexed to 150 
mils so that an overlap of 46 mils occurred during each 
track length. In order to avoid white separation lines 
in the printed copies,,it was found that the length of the 
magneticrecording head should be'made approximately 
'equalto the width of the area tobezmagnetized. Mag 
netic erasure is thus avoided. 
The resist imagewhich had thus been magnetically 

sensed was then treated with powiderediron (ferromag 
netic) as described above. Carbonyl Iron, Type G, sold 
.by'the General ‘Aniline and Film‘Corporation was found 
:tozbe nseful asgthe f‘developing”: iron. It was found to be 
vabout 98%. :,pure..»and2 toéhave a weight-average. diameter 
:of.about:8: microns. A'ItlW?S: spherical inform. The de— 
veloped imagewasthenplaced in .contact with dye trans 
fer; paper and. an image not": excellent resolution obtained. 
[.Sinceexposureiszgenerallyrmadeithrough the base or 

support when a tanning developmentis employed, thev im 
age ‘obtained is.-a.negative.of the-'originallimage and its 
vlefterightrdirections.are;reversed‘with respect to the origi 
rnal. :When. the;regu1ar development andetch-bleach treat 
smenteare employed, .thevexposure is .from the emulsion 
:side,5and the copy is apositive of :the original andhas 
.‘correcttorientation. 
The process .of my invention .is most advantageously 

suited for line copies. If desired, copies can be made 
.ofyan original by exposurelinta camera in the ordinary 
manner or exposure .can ‘be made‘ through a-negativeor 
positive in the usual manner. The quality of the copies 
can be improved somewhat in ‘those cases where trans 
feris affected to a'support having thereon a gelatin layer 
*by'tapplyingrslight pressure tothe rear side of the support 
having ‘thereon the.gelatin.layer. =While therabove ex 
ample employed ;a .: photographic . vgelatino-silver-halide 
emulsion wherein thehalide was bromiodide, other silver 
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~Kodak potassium‘ bromide ______________ __do___.. 

.4 
halides can be employed to advantage, such as the ordi 
narily employed gelatino-silver-chloride, gelatino~silver~ 
bromide, gelatino-silver -;chlorobromide, gelatino-silver 
bromiodide, etc. emulsions. 
Kodak Developer D-19 has the following composition: 

Water, about 125° F. (‘50° 'C.). ____________ __cc__. 500 
Kodak Elon developing agent _________ __grams__ 2.0 
Kodak sodium sul?te, desiccated ________ __do____" 90.0 
Kodak hydroquinrme dn 8,0 
Kodak sodium carbonate, monohydrated___do_...._152.5 

' 5.0 

Cold water to make 1.0 liter. 

My invention can be further illustrated by reference to 
the accompanying drawing. Figure 1. shows a support 10 
of any suitable material, such as cellulose acetate, poly 
vinyl acetal, etc., coated with a layer 11 containing a pho 
tographic gelatino-silver-halide emulsion havingdispersed 
therethrough a‘ ferromagnetic, iron, oxide, such .asgamma 
ferric oxide. In Figure 2 the light-sensitive material 
shown in Figure lhas been exposed to'light under an 
image having transparent portions :13 and opaque por 
tions'12. After developmentof the exposedyelement 
shown in ‘Figure 2 and treatment with an etch-bleach 
bath as-shown above, there is obtained the resist image 
shown in Figure 3. ‘The image consists of raised por 
tions 14c0ntaining gamma ferricoxide or otherferro 
magnetic material. This resist image can then be mag 
netized as described above and the magnetized. surface 
treated with iron powder to produce a visible recorddf 
.the subject. 'This visible record can then. be transferred 
to another surface, such as dye ,transfer‘paperjis'de 
scribed in detail above. 
What I claim as my invention and desire secured by 

‘Letters Patent of the United States is: 
1. A photomechanical resist composition comprisinga 

‘photographic gelatino-silver-halide emulsion and afferro 
magnetic iron oxide. 

'2. A photomechanical resist composition comprising a 
photographic, gelatino-silverahalide. emulsion and gamma 
ferric oxide. 

‘.3. A photomechanical resist compositioncomprisinga 
photographic gelatino-silver-bromiodide emulsion and 
_gamma ferric oxide. 

4. Aphotographic'element comprisingta support hav 
ing thereon a layer comprising a photographic gelatino 
silver-halide emulsionand a ferromagnetic iron oxide. 

.5. Aphotographic element comprising a support .hav 
ing thereon a layer comprisinga photographic silvenhalide 
emulsion and .gamma ferric oxide. 

.6.> A photographic element comprising a supporthav 
ing thereona layer comprising. a‘ photographicgelatino 
silver-bromiodide emulsion anda ferromagnetic iron ox 
ide. 

'7. A‘. photographic element comprising a, support having 
thereon a .layercomprising a; photographic 1 gelatinoesil 
ver-bromiodide emulsion and gamma ferric oxide, 
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