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To all whom it may concern:

Be it known that we, WiLgeLy OSTWALD
doctor of philosophy and professor, and Os-
cAR (3r08, doctor of philosophy, both subjects
of the (:rerm an Emperor,and residents of Leip-
z1g, in the Kingdom of Saxonv, (German Em-

- pire, have invented new and useful Improve-

ments in Reproduunu' Pictures or the Like, of

_whlch the following is a full, clear, and exact
_ specmcablen .

Our invention relates to a process depend-

'.mg upon 1ep10duct10n by means of catalytic
ca.talvtlc action” we understand

By
the modifications in the rapidity with which
chemical processes proceed, these modifica-
tions being produced. by substances that do

not exist among the- substances produced by
"' the chemical process.

stances may during the process pa.rtlelpate 1n

However, these sub-

this process in any form—for instance, by in-

‘termediate reactions—and may undergo sec-

~ondary changements—such as deposit of sub- |

T
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~of the catalvzmg substance.
‘a so-called ** platinum print ” produced by the
ordinary photographic method may be used.
,'leew1se silver prints—for instance, the so-

Other |

40

the reaction products, and the like. _
criterion of these catalyzing substances is that
they arein no steechiometric “relation to the.

Now there
are numerous substances pessessmg these

-propertles
stance, metals such as platinum and silver, |
~metallic salts, compounds containing or form-
- .ing hvdrocren lons, compounds containing or
forming hydroxy! ions, oxids.

stances on the catalyzing surface, action on
Another

reagents and reaction products.

Such substances are, for in-

In applying
the cat&lvtlc properties of these substances
in the reproduction of -pictires we proceed
as follows: We form first a picture or thelike

- For- example,

called " salt-papers”—may be used.

~ than photochemical means may also be used

- solution of potassium ferrous oxalate. Also |
50 paper may be covered with a laver of man-

for the preductlen of the original picture or

“the like which i 1s to act as a catalyzing agent.
For example, a drawing may be made with

a saturated solution of, potassium platinum }

chlorld and this transformed into a drawing |

in metallic platmufn by means of a. saturated

| ganese ox1d compounds bV treatmu it w1th .
a weakly . alkaline concentrated - solution of

potassium permanganate by meansof a brush:

This solution may be produced, for instance,

by adding one gram of carbona,te of soda

to one hundred cu blc centimeters of saturated
potassium permanganate solution. - By dr: AW -

with a saturated oxalic-acid ‘n()lutl()n, after

washing a drawing is produced in white lines
_on brown ground, “which ground acts catalyt-
_1ea.llv, whlle the lmes do not.

55

ing on this paper, after washing and “dr ying .

6o

These origi-

nal pictures we then use either for 1epw<lue— -

tion on paper or other carriers of the images

or for producing the mechanical, physical, or

necessary for the production of _printing-
plates, and both these processes may be car-
ried out directly or indirectly.

mixture with which the paper or platemeuv—
ing the reproduction is covered, while in the

mdlrect processes we. produce or destloy in
certain points -of the original, by means of

the catalyzing. action, a substance which then' |
‘reacts with other substances.
~ The following. exsmplt,s w1ll 1llustrate our -

process _
LRep mzhwtww on, ] aper or HM—* LM s

The dlleet'-_,
‘processes are based on the - 1:11modmte action

of the catalyzing substances upon 4 ro.;tetlon-

65 -

chemical changes of metallic or other surfaces

70
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L)ﬁwt process.—Paper covered with a layer

of substances whose reaction is accelerated by

platinum is pressed close against the platin am

print or other original dmwmu* containing the

catalyzing substance, whereapen reaction oc-

curs much more-quickly in the parts of the
~sensitive paper which are in contact with the
platinum than in otheér parts.
stances formed by the reaction are coloring-

W hen the sub-

matters or colors or substances avhich bv a

8¢

No

suitable tr eatment meV be transformed into - |

coloring-matters or ¢olors, or when such col-
‘oring-matters or colors or substances which
| may “be transformed into coloring -ma,ttel S or
colors are decomposed by the reaction, a col-
ored print corresponding in all detells with

.| the picture of the platmum print is produced. =
Example 1: Paperis impregnated with aso-
. :lutmn contalmng from one to hve per cent. of

05
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"nomsslum bromate and ‘from five o twenty- | dized to ferric salt at the parts-where there
- five per cent. of pyrogallol.: When this pa- ; was no platinum, and: the image can then be
 per s pressed.on.the. platmum original, there " developed by various means—rfor Instance,
~ is formed by chemical action in- ‘the parts n \ by means of potassium ferrocyanid or gallic
¢ contact with the platinum a product which is | acid, tannin, pyrogallol, pyrocatechol, or the 70
- ¢ red coloring-matter and. by means of metal- hks, of one—h_a,ltto one per cent. strent_rth for
e salts may e transformed into other col- | instance.
oredsubstances. For instance, ferric sulfate, Example 4: The platinum print- treated
aecording to its concentration, transforms the w1th hydrogen peroxid is pressed against pa-
10 ped color into reddish brown to—blacklsh gray. | per: imprewnsted with a solution of a bichro- 75
«In this example other reactions of various | mate of five-per -cent. strength. An instable
kinds. which are influenced by catalysis may | violet- brown image is thus formed, - which
be:substituted for that Létween potassium: | by -treatment W1th a solution of potassmm |
bromate and pyrogallol. Such reactions are, | permanganate  of one-per-cent. strength is
-15 “for- ihstance, those between potassium bro- | transformed into a stable one censlstmw of 8o
- mate and pyroca,teclml (by subscquent treat- | manganese oxids.
- ‘ment with ferricsulfate blackish-blue pictures Exsmple 5. 1f the plstmum print b1 G‘Lt(’d
being produced,) potassium bromate and gal- | with hydrogen psromd is pressed against pa-
. lie acxd potassium chlorate and Vmwsllol ! per, an invisible print of hydrogen pelomd 18
2o ipotassium nitrate and pyrogallol, hydrogen |-obtained. If this invisible print is treated 35
puoxtd and pyrogallol, hydrogen peroxid | with a solution of 2 manganese salt—for in-
- and pyrocatechol,. hydrogen peroxid and gal- | stance, of fifty parts of manganese sulfate 1n
e acld hydrogen .peroxid : .;md mllln thlO— one hundred parts of water, contalning or
~ chlorid; or the like. _not a small excess of arnmonia—a visible pic- |
25 Exsmple 2: Against a silver-bromid gela— - ture formed ot manganese oxids is produced. .90

tin plate or a- srlvel bromid paper which was'| This picture is a positive one it the plabmum -

exposed to theaction of light for & moment’ *pmnt was negative. | B

we press a platinum print mlpre:crna,ted with | - “Exaniple 6: If in the foregoing emmple a
- a-saturated.solution of potassium bromate. sa,tm ated solution of -ammonium ferrous sul-

30 Then in the parts where platinum: éxists the | fate is substituted for the manganese-salt so- 95
S factmn of licht is neutralized, and a silver print | lution and the prmtthentreated with a pyro-
s ﬂbtamed by developing in the usual manner. |- gallolsolution of about one-per-cent. strength,

- Indirect process.—For indirect Ieproduc—- nablack print is obtained. ~Likewise other re-
. tion by means of catalysis the or 1gmals con- | actions mﬂuenced by hydrou'en peroxnd may
- 35.taining the catalyzing substance are treated | be used. 100
77 with a solation of substances which at the | Example7: If the platlnum print treated
- partsof the original containing thecatalyzing | with hydrogen peroxid, as above set forth,
- substanece are more or less modlhed accord-| 1S pressed upon so- -called ‘‘rubber? prmtmu'-
.mﬂ'lv to the quantity of catalyzing substance paper or ‘‘pigment” printing-paper and this
40 -ex;st,mg in- every part. The original thus | then t,reated with™ a saturated solution of ros
treated is then pressed either against paper | ammonium ferroussulfate, the rubber or gela- -
or the hke,lmpreﬁ'ns,ted with substances upon | tin is tanned at the parts whele the hydrogm
‘which the modified substance: can act or | peroxid was not destroved and becomes more
against ordlnmy paper ‘and- the like; the in-'| or-less insoluble, accordingly to the concen-
45 visible i image first produced then being devel- | tration of the peroxid. "The prmts may then 11¢
| oped by means of substances upon which t;he ‘be developed-in the: usual manner. .
modified substances can act. ~ In these indirect processes manganese- omd
- Example 3:- We pour a solution of hydro- originals produced, as above set torth can be
gen peroxid over a platinum print. For in- substituted for the platinum prints. In these -
5e stance, an ethereal solution may:.-be used esamples various matel ials other than paper 1I§
which is obtdined by agitating an aqueous so- | may be used as.carriers of the sensitive sub- -
- lution of hydrogen peroxid of thirty-three- | stances—as, for example, gelatin and the like.
per-cent. strength with twice ‘its volume of | In the direct process sticking of such a gela-

" ether and drying the ethereal solution by | tin film to the.picture WhICh 1s to be repro-
55 cooling down to 20° centigr ade. Atthe parts “duced must. bé prevented by first tanning the 120
~ containing platinum the hvdrogen peroxid is | gelatin. . Other catalyzing agents may also be

destroyed by catalytic action with a speed added to the sensitive substa,nces, such agents
which is a function of the quantity of plati- | acting alone only very slowly, but in conjunc-
 numiexisting at every part of the original. | tion with platinum and other catalyzing sub-

- 60 The platinum print treated with: hyvdrogen | stances much more rapidly. This combina- 125
~ peroxid, as. above set forth, is then pressed, | tion of different catalyzing agents may also
after volatilization of the et,hsr, for ten to | be effected by impregnating, for instance, the
forty seconds against a paper unplegnated platinim original. with a solutlon of these

with a saturated solution of ammonium fer- slowly-acting agents.
65 rous-sulfate.- The terrous salt 1s then oxi- |. Exmnple 8 Copper sulfate may be used. 130
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~tact with the catalyzing

- Io chemical action etching

~ print with a saturated
~ ~chlorate in acetic acid

13
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~of gelatin.

Its concentration may vary in both cases and
- depends upon the time to be occupied in pro-
. ~ Kven a solution of one-|
Mfifth-per-cent. strength may be used. IR

ducing the picture.

-original.. o - - R
- Indirect process.—An original contalning |-

‘upon the surface

. Example 10:

~ sulfate, the gelatinis

30.
- peroxid and a rilievo is obtainedwhich can be )
{
- parts only retaining these colors. Likewise | .

770,588 -

- Pr()duétimi of Prefn-gtmg-PZaées. "

- Direct process. —For etching metallic plates
we use substances which at the places in con-
substance produce a
the metallic surface.
Example 9: We impregnate & platinum
solution of potassium
of from ten to fifty per
cent. strength and press it: upon a polished

coé)per* plate.. The copper is dissolved from |
th in"contact with the pl?tinum of the |

parts

the catalyzing ‘substance is treated, as above
set- forth, with a substance which 1s modified
by the catalytic action and then caused to act
of the plate to be used for
printing purposes. = = T

hydrogen peroxid, as set forth in Example 3,
s pressed against a plate covered with g la,zrer
- If this plate in' then put into a-
concentrated solution of ammonium ferrous
ned at the parts where
ferric salt is formed by the action of hydrogen

used for printing with fatty colors, the tanned

A platinum print treated with |

‘etched, either chemicall
{-vanic current.

-

metallic p.lat'e's mav be 'e._;tchhed i'n‘dii'éctli}_ | The E 3

metallic plate is then covered by means of the 35

catalytic action witl, & coating of g substance - .’

“which is either not attacked by acidsorisnot.. -

a conductor of electricity. The plate is then L

Yy

or'by means of agal-

_hydroge.n__pfer,omd,' as set.forth in 'Examp-ler_?);-:' . _
Is pressed against a metal plate covered with:

a layer of fish-glue containing a chromate,

‘The glue then becomes insoluble at

‘--:"I . m o 40 |

the parts 43 |

where h'ydl'ogem peroxid exists: and the plate o

such as silver and the
Stead of platinum.

is then further treated in the usual way.
In all cases other catalyzing substances,
like, may be used in- =
ST B 50
- Now.what we claim is— o
- The process herein described
to produce changes on a surface by chemica]
action, the degree of _ el
poiﬂnt§ being controlled. by catalyzing agents:

our invention. we have signed ‘our names in 6c

presence of two.subscribing witnesses. -
| W ILHELM: OSTWALD:
| - OSCAR GROS. .
Witnesses: ~ ~ .7 7
' Ruporey Fricke, -
B. H. W, RNER, Jr. -
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Sion or of reproducing =
‘designs, which consists in causing an origina] -

this action in the different 55 B

: d in the origilla'.l,.."substanl;ially'a‘s_set-" S
forth. . - T | S o
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