
F, NIEMEYER, 
PROCESS OF LITHOGRAINING METAL, PLATES, 

APPLICATION FILED FEB, 24, 1912. 

iO45,068. Patented Nov. 19, 1912. 

% 2. 

V/227aeszees: Zzzzle/270/7 
a 2%azza2. Tee-27 air//W227ave/e7. 
1962o. 2 2-ray 7%. 4. 

  

  

  



5. 

stances or adherent salts, and shall be of a 

20 

30 

40 

45 

5. 

a citizen of ina. Inited States, 

pared for use by such method, and also to re 

UN t 
frii; it is 

FRESRac: TERREEZER, E SIBC 

To all vion ii anag concert: - 
Be it known that . Fr.EI):Ric: NEMEY:R. 

Hobgken, in the coaty of Hudson aid 
State of New Jersey, have invenied certain 
new and useful improvements in rocesses 
of Lithograining Aietal lates of which the 
following is a specification. 
This invention relates to the manufactaire 

of surface-graine metal plates for use in 
the art of printing by the jithograpic 
method. 
The object of my resent invention is is 

produce on a metal plate, especially or piates 
of zine, a finely-grained surface in which 
the elevations or “grain shall be or con 
sist of the solid metal free of coating sub 
character to take and properly it id the stily 
stance, while resisting the force, of the 
artist's pencil when the plate is being pre 
ceive the figures or outlines when applied 
thereto by the usual transfer method; and. 
to furnish such a grained plate wirich shall 
have its interstices, or the spaces between 
such elevations, of a depth and character 
proper and effective for taking and holding 
the required amount of water, it' infoisture, 
in the areas between the treated or ink. 
holding areas, "while the piate is in use on 
a lithographic printing-press. 

In the accompanying drawing illustrative 
of my present improvements in lithographic 
printing plates.--Figure 1 is a sectional side 
view of a receptacle with a plate therein for 
treatment while submerged in a bath of the Fig. 2 is character hereinafter described. 
a similar view showing the receptacle in a 
changed position, it being titect towari tie : 
left-hand, and adapted to be also reversely 
tilted ioward the right-hand, whgreity to 
subject the surface of the plaig to a 
tively forcible washing action. Fig. : 3 is a 
fragmentary and diagrammatic view, sili 
lar to a portion of Fig. but greatly en 
larged, for ill strating the following de 
scription regarding the deposition of gran 
tiles by flotation and gravity. Fig. 4 is a 
view similar to Fig. 3 bat much more en 
larged, for illustrating certain portions of 
the following description and explanations: 
and Fig. 5 is a view supplemental to Fig. 4. 

Similar characters designate like parts in 
al, the views, 

it iing in ; i. 

(i.eigy. 

E2, IS7 3:32s23. 
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n pairing to treat a plate by Iny proc 
SS, ce the piate, as P, in some suitable 

as C. of a desia to hol, the bath 
th ;In the receptacle is standing level, as 

when tilted as in Fig. 2 as wr 

- 
- - A 

- - - X. 

in Fig. i., and also The size and proportions of the receptacle 
shot id, cf course, be suitable for the size of 
plate to be treated. and for using a sufficient 
quantity of the finid bath of the required 

cief. When he quantity of the fluid is 
large, of course it syil 10t heed to be re 
newed so often : but pi'efer to 
(effective by using oil a in 
and then rejewing 

...: 2." if : 

moderate quantity 
with sificient, fire 

R 

SO& S 
treating 

at ) E, water acidulated with 
may be used, and for 

yieferabiy employ nitric acid 
for that se, but enly of a strength ic 
act rather slowly apot the metal sis;face. 
in practice usually employ about one past 

2. 

s C 
S 

of the ordinary fluid acid of cominerce ic. 
about fifty parts of water, but this may be 
varied in order to regulate the rapidity of 
'eduction of the metai surfage. 
As a nearls for regulating or properly 

modifying the distribition and the regular 
i 

ihe desired inequalities of surface and so 
produce the grain, add to the bath a quan 
of grates ... fine articles adapted to be 
readily brought to fiotation and having an 
acid-resistant quality, and having such a spe 
cific gravity as try settle or deposit on the plate 
in : si varici in Irogressive manner, so that the 
grainties accinife on the plate in a cor 
statiy i i" ef, sing i:iyer or depth during is 
action (if tie acid in saici plate. This ille. 
piate is concurrently silojected to recueii) 
y the acii and to a modifier consis . . . . i 
deposition or sedimentation of a fiotation 

material accumulating thereon during the 
tion of the acid. In practice, I prefe: 

gr: I tales having a specific gravity of be 
tween one and one-half and two and one: 
half times that of water, depending some 
what oil the fileness and shapes of the gr: ;- 
ules, and somewhat, also, on the acidity of 
the h;3th. m A. 

The Slotation of the granules is indica: 
at P. Figs. and 2, where the smai gra: 
ules are for the time being in suspension, 
or flotation; and in practice many of the 
so reillain, practically continuously, but trir; 

keep the iaih . 

3. 

y of the metal-reducing action, to form 

; of sedimentation materia in the form 
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has, I find, slight if any disadvantage. On 
the bath E standing still for even a brief 
time, many of the granules f become de 
posited by gravity into a relatively evenly 
spread layer upon the plate-surface S, ap 
proximately as indicated for instance at g, 
Figs, 3 and 4; and, by reason, as Suppose, 
of the chemical and voltaic or other lalities 
of the materials, and of the conditions thus 
established, the surface S is at once Sub 
jected to a reducing action of Silch a char: 
acter as to tend to form a grain therein of 
the quality and water-retaining capacity re 
quired in the lithographic art. 
When the plate is in the acidulated bath 

and at a suitable distance below the surface 
thereof, the granules continue accumulating 
on the plate while the acid is eating away 
the surface of the metal. The greater the 
depth of the bath over the plate, the greater 
will be the amount of that accumulation, or 
deposition during a given time and from 
a given initial proportion or quantity of 
the granules in the fluid. Therefore by 
suitably regulating those proportionate 
amounts and the depth of the fluid, the 
rapidity of the granule-deposition may be 
controlled within proper limits, which in 
practice are ascertainabie by trial and ob 
servation of the amounts of surface reiuc 
tion in given times, for the production of 
such a coarseness and depth of the grain as 
may be desired. 
When the reducing action proceeds for 

a short time certain dissociations appear to 
take place, with the formation of salts which 
by their position on the plate-surface tend 
to reduce and suspend the chemical or metai 
reducing action, and therefore I subject the 
plate at intervals to a washing or clearing 
operation which may be performed by flow 
ing the bath over the surface with sufficient 
force for thereby dislodging such accumu 
lations or deposits.--if any there may be 

and then again cover the plate. produced, 
by the deposition of the granules thereon 
by gravity, when the reduction process goes 
on again; these successive steps or stages 
are repeated to the extent, required for 
bringing the grain up to the desired depth 
and formation. At each successive re-depo 
sition of the granules, the undulations then 
already produced tend to modify, as I ap 
prehend, the manner of such new deposi 
tion, so that the metal is removed by suc 
cessive stages in which any particular small 
area, or given area--such for instance as 
one of a size less than that of a granule.-- 
is deepened little by little, while at each sue 
cessive stake such obstructive saits as may 
have been formed on the surface, S, are 
cleared off by the washing speration. 
The acid begins acting tip on the metal 

over nearly the whole stirface, and it ag 
pears to be probable that the metal-restricing 
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action is in some way progressively modified 
as to the distribution of the points of rela 
tively greater and esser effect, during the 
progress of the deposition which accumu 
lates upon the plate. When by the agitation 
of the bath, however performed, the flota 
tion of the grantles is accomplished, the 
acid wiil, of course, act about cqually over 
the entire stirface of the metal, and Will, 
as I suppose, become variable or irregular 
disting the immediately subsequent and 
gradual re-deposition by gravity of the 
flotation material. By repeating the flota 
tion at frequent intervals while continuing 
the plate in the bath, the metal is subjected 
to successive treatments which in one re 
spect are each of a similarly varying or 
progressive character, since during each said 
treatment the restriction of the metal-re 
dicing action goes on progressively from a 
beginning at which this action extends over 
the whole, or nearly the whole, surface and 
is thereafter progressively reduced toward 
ior nearly to the point of cessation. 

In practice it will usually be sufficient to 
carry this progressive reduction only to a 
point where there is a substantial lessening 
of the neta-reducing action, and then clear 
off the accinitiation on the plate of the 
fotation-material and also at the same time 
clear off such products as may have been 
formed by the action of the acid-bath and 
the metal removed thereby from the plate. 
This step being performed, including the 
re-flotation of the granular material, the re 
deposition again begins and goes on as be 
fore, for subjecting the partially grained 
surface to a further stage of reduction; and 
so on, until the depth and character of grain 
is obtained, as may be required. 
When the Surface S has been reduced to 

a partially-formed grain, and the surface is 
cleared of such obstructive salts, aqueous or 
otherwise, as may have been formed between 
the metal of the plate and a metal of the 
granules, it is evident that on a re-deposition 
on the plate of the said granules, these will 
normally deposit or form the lower series or 
layer, g, Fig. 5, in an undulating arrange 
ment or formation, so that the specific rela 
tions of those metal elements to the grain of 
the plate will naturally be inodified at each 
successive re-deposition stage of the process. 
This feature will be understood by compar. 
ing Figs. 4 and 5, in view of the pig 
explanations, The plate P with its par 
tially grained surface S is shown with 
granules, g’, re-deposited thereon in an un 
dullating and irregular arrangement. Such 
as naturally would be caused by the process 
above set forth, when the granules fall by a 
slow and gentle action througll a fluid upon 
an undulating surface. Each successive 
stage of the process, therefore, is not merely 
a repetition of the first, or if a next preced 
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ing stage, but may properly be considered as 
differing from the next preceding stage 

e since each successive re-deposition is inad 
on a more advanced foi'itiation of the grair 
surface of the piate. 
As a suitabie flotation-material, 

ably employ some metalic sai!, which is not 
materially reduced or affected by the acid 
bath, when this is of the moderate degree Of 
strength or acidity which is stificient for 
slowly eating away the metal surface; and 
which, at the same time has a graiulair 
preferably of a flake-like character, 
the granules of a size suitable for iii. 
ness of grain desired, and of a specific grav 
ity low enough to prevent a too rapid accli 
mulation on the plate after any re-flotation 
of this material in the bath. 
One kind of granule or flotation material 

which i employ, fore especially for treat 
ing zinc plates, is a compound matelii 
pounded preferably of the salts of 
metals, and preferably of two metals 
than zinc.; and other than the let: i o 

preier 

i 1. 

-- v. Cy 

other 

as plate, when this is not of zinc. One such 
material is a compound formed from iron and copper which, because of its resis 
ance to the acid of the bath and the small 
size and low weight of its granules. }ro 

30 duces by fictation and gravity a deposi 
tion of good quality and effect. For this. 
compound prefer one of the forraula 
FeCy--2CuCy. This material appeal's to 
be particularly suitaisie because of he 
qualities above mentioned, and also, as 
apprehend, because of its effect on, or the 
part it takes in certain reactions, which it 
appears may take piace during or incident 
to the metal-reducing action upon the plate 
while in the bath. 
While I am inable and deem is uninces 

sary at this time to fully set forth and ex 
plain the specific phenomena vihich evi 
dently or probably occur in the solution, 
stra for instance as the ionization and the 
voltaic action, or such others as may take 
place, I apprehend tilat in some thanier the 
granules of the copper and iron Sai is oper 
ate to modify the chemicai and electrolytic 
actions and reactions upon the zinc and to 
relatively localize or accentuate the metal 
reducing action upon a great niller of 
minute areas, and thus regulate or control 
the reduction of the plate-surface to the de 
sired grain-formation; and, 
may be due to some intimate connection he 
tween chemical activity agd electrical con 
ductivity...since the acid, especially nitri: 
acid, employed as the electrolytic elemaint, : 
appears to have the proper, and a relia fively 
high, electrical. conductivity. Cine existina 
tion as to the way these reducing 
may perhaps be regulated, have indicated 
i; Fig. 3, where a layer of the reta-salt 

65 granules, g, lie close to the surface S. viiie 
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Cter granies, as g 

conjouin is of a 

volved in the eiectro-osmotic 

apprehend this 

, are more o 
layer. 

a 
spaces 
claiac 

() is RC 
the is "espoiding changes are 

raineials or eiernelis by 
g the electrolytic element. 
ckrically different etals 
same electrolyte, but the 

izai action may i 
fference in the strength of this electrolyte 

it the spaces i, and so in some 3 tiS 
an uned: anoint and distribution 

produce a 

- rt 

chénica ictic: On the si s 
her a grantie fallis O. 

the plate-surface, it acts in a 
way to displace the filaid at that point, and 
this northaly iends, Riederstaad, to 
strict, or redit:e the action of the acid ii). 

-- he iiiniiie area so covered by the granule, 
yhich inay be said to form an obstacle at 
silich point, against the free approach of 
he acid to that area. has the granules 
gay be said to operate in several respects 
or capacities, especially when formed of a 
doible salt, and still inore so, when formed 
of a double cyanate.--first, i.echanically; 
second, cheinicaily. and also most probably, 
by catalysis, including "the phenomena in 

Sr. relations of the 
he hath and the Substances if the granules, i. 

plate. 
The acid resistant granules may be com 

posed of some suitabie singie stabstance, but 
i prefer in practice, to use grantles com 
posed of one of that class of compounds or 
salts which are scimetimes designated as 
double-salts, and of these preferabiy em 
ploy a flotile-sait of two different neiais, 
and to have each of these different from the 
metal of the laie which is to be grained. 
Thus for treating zinc, preferably eap 
salts of iron aid copper, each different from 
zinc.; and of these compounds or salts 
preferably eimploy the iron-cyanogen and 
copper cyanogen salis, respectively, and of 
these prefer to enploy the cyanates, and 
to have the copper-salt or cyanate in 
of the iron salt or cyanate. 

e:CeSS 

Although zinc 
is classed as a divalent metal. it appears in 
Some cases to be able in reactions involving 
a plurality of other metais, to replace some 
other divalent metals, including iro;; 
perha}}s, copper, which is classed as 
innonovalent and divalert. 
So far as occ 

in such 
ring in iny process, ap 

prehend 
catalysi 

i C. 

that some of the phenomena of 
S may aiso occur. Also, it Yay be 
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pressure or the electro-osmotic value in 
solutions, iron is classed as having a nega 
tive electro-motive force, whereas, in com 
parison, both zinc and copper are classed as 
having a positive electrolytic, or electro 
osmotic quality or value. Thus in treating 
zinc plates with a flotation-material having 
a salt of iron and a salt of a more positive 
metal, (such as copper for instance), the 
granules are composed in part of the salt of 
a metal which is, as regards its electro 
osmotic character, negative relatively to the 
zinc and also relatively to the metal of the 
other salt of the compound of which the 
granules are formed. 
When the gravitating granules are coln 

posed of a conpound of cyanogen Salts of 
iron and copper, and when the iron-cyano 
gen salt is a cyanate, that compound will 
therefore comprise two metal-cyanogen salts 
of which one is the cyanate of a divalent 
metal (iron) having an electro-osmotic value 
relatively negative to the zinc and also to 
the metal (copper) of the other metal 
cyanogen salt. Owing to their low specific 
gravity and their size and character, this 
kind of granules are readily flotable by agi 
tation of the bath, and are deposited there 
from onto the plate surface in a slow and 
regular manner particularly favorable for 
the requirements of this method of making 
the litho-grain. 

In this process, the object is to reduce the 
original plane surface to a grain-surface, 
rather than to supply such a grain as an 
addition to the plate. In view of this pur 
pose, and also for convenience, I designate 
the process as one for litho-graining metal 
plates, thus referring to the adaptability 
of the plates when so grained for use in 
the art of lithographic printing. 
While a granule of the double cyanate 

rests on the zinc surface, the molecule of 
iron-cyanate may be considered as being 
held in place by its association with the 
molecule of copper-cyanate, and thus may 
part with some of its cyanogen directly to 
the zinc, which has a strong affinity there 
for; and such an exchange may, I infer, be 
aided by the oxygen supplied by the nitric 
acid to the iron, as well as, in part, to the 
zinc.; and, owing to the minuteness-of the 

55 
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granule, that exchange or recation may 
therefore take place, as to each such granule 
only in a correspondingly minute area, with 
the result of forming a great number of 
closely arranged but distinct points of re 
duction on the zinc surface. 
When a sufficiently dilute acid bath is 

used, the metal-plates, particularly zinc 
plates, may be subjected to a primary re 
duction which is initially distributed over 
the whole surface and is then gradually re 
stricted both as to the distribution and the 
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regularity of the reduction, this being ac: complished by a progressive gravitational 
deposition of an acid-resistant flotation 
material; and, next, subjected to a second 
reduction by repeating the said operation 
on the primarily-reduced plate-surface; and 
then subjected to a further reduction by 
repetitions of the said operation on the sec 
ondarily-reduced plate surface, whereby the 
final surface is obtained by three or more 
successive reductions, each of which begins 
with the plate-surface at a different stage 
of grain-formation. 

In litho-graining metal-plates in the fore 
going manner, the grain is developed or pro 
duced in a clean and effective condition, be 
ing formed or composed of the solid metal 
and free of adherent films, deposits or coat 
ings, and without the formation of substan 
tial salts or the like to impair the quality 
of the surface-grain for use in lithographic 
printing. On zinc plates, the process may 
be properly carried out in from three to eight 
minutes, depending on the strength of the 
acid, the depth of the bath over the plate, 
the quantity of the flotation-material in the 
bath, and the frequency of the re-flotation 
and re-deposition of the granules of that 
material. In practice I prefer to so regu 
late those periods and quantities as to pro 
vide for from three to six of the said e depositions during the complete operation. 

In applying my present process to the 
graining of plates of metals other than zinc, 
such an aluminum or copper, either pure or 
alloyed, other dilute acids, instead of the 
nitric acid, may be used, preferably select 
ing such a kind and degree of dilution of 
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the acid as will act slowly on the metal-sur- . 
face, and thus give time for the desired num 
ber of re-depositions of the flotation material 
during the process. In some instances such 
other acids may be used in graining the zinc 
plates, especially when the compounds or 
salts, whether cyanates or not of which the 
granules are composed, shall be of a char 
acter to work in harmony with the particu 
lar kind of acid employed and not be rapidly 
consumed or neutralized in the bath. 
Having thus described my invention, I 

claim: 
1. The process of litho-graining metal 

plates, which consists in reducing the plate 
surface in an acid bath under an accumu 
lating deposition by gravity of granules 
which are floatable by agitation of the bath 
and are resistant to the acid. 

2. The process of litho-graining metal 
plates, which consists in reducing the plate 
surface in an acid bath under an accumu 
lating deposition from flotation of granules 
and continuing such reduction to the point 
of forming a partial grain, next clearing off 
the plate-surface and refloating the granules, 
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and then gubjecting the piate-Siface to fur 
ther reduction under air accinitiating re 
deposition of the granules. 

3. That improvement in the art of litho 
graining netti-Rigtes, which consists in sub 

3 

jecting the piate-surface in an acid bath to 
a primary seduction initially distributed 
over the whole surface and then graduaiiy. 
restricting that distribution and the regu 

go arity of that 'eduction by the gravitational 
deposition of an acid-resistant flotation-aa 
terial, and next subjecting the surface to an additional reduction by repeating the said 
operations on the plate surface after such 
primary reduction. 

4. That improvement in the art of litho 
graining metal-plates, which consists in sub 
jecting the plate-surface in an acid bath to 
a primary reduction initially distributed 

whole surface and then gradually 
restriciing that distribution and the regu 
larity of that reduction by the gravitational - 

deposition of an acid-resistant granular 
flotation-material, and next subjecting the 
surface to successive additional reductions 
after such primary 1'eduction, by sing thé plate-surface to repeated gravitationa 
depositions of the flotation granules while 
continuing the acid treatment. 

5. The process of litho-graining netal 
plates, which consists in reducing the plate 
surface in an acid bathi containing in fiota 
tion gravitating graniiles of a double Saii of 
two different metals, and continuing the acid 
treatment while accumulating a gravita 
tional deposition of such fiotation material 
upon the plate-surface. 

6. The process of litho-graining 
plates, which consists in reducing t 
tion oravitating granules of a dot 

a 

of two different metals, and conti - 
acid treatment during Stiecessive gravis a 
tional re-depositions of such flotation 
terial. 

7. The process of litho-graining metai 
plates, which consists in reducing the plate 
surface in an acid bath containing in iota 
tion gravitating granules of a double Salt 
of two different metals other than the metal 
of the plate, and continuing the acid treat 
ment while accumulating a gravitational 
deposition of such flotation islaterial upon 
the plate-surface. 

S. The process of litho-graining met 
plates. which consists in reducing the piate 
surface in an acid bath containing in ficta 
tion gravitating granules of a double salt 
of two differe netals other than the metal 
of the plate, and continuing the acid ti'eat 
lent ditting successive gravitational 'e- 
depositions of such titation nigterial. 

9. The process of litho-graining illetal 
plates, which consists in reducing the plate 
surface in an acid bath containing in fioia 

sh 3. 

metal 

upon the plate-surface. 

granules of a doubie salt, 
fei'ent in etals other hail the metal 

ine of which is iron, and 
it reatinent while accumu 
tional deposition of such 

iai upon the plate-surface.. - lit. - 

oi litho-graining netal 
sists in reducing the late 
fath containing in fioia 

tion graviatig granules of a doubie saif 
f two differen: 

: {}. 
plates, .5 
surface i 

fereni, Raetals other than the in etal 
of the giate a:d cine of which is iron, and . 
containing the acid treatinent during suc 
cessive gravitational re-depositions of such 
ficiation imaterial. 

ti. The process of litho-graining aetal 
plates, which consists in reducing the plate 
surface in an acid bath containing infota 
tion graviating granules of a double salt 
of iron and copper, and continuing the acid, 
treatment while accumulating a gravita 
tional deposition of such fiotation material 

i2. The prot'ess of litho-graining metai 
piates, which consists in reducing the piate 
surface in an acid bath containing in iota 
tion gravitating granules of a double sait 
of iron and coeer, and containing the agil 
treatinent diaring successive gravitational 
re-depositio)s of such fiotation material. 

13. The process of litho-graining metal 
ist in reducing the plate piates, which coils 

:aid bath contaising in iota. 
g granilies (if a double. Saii. of 

ili inaving the copper-salt 
iron-Salt, and contiati 

ent whiie acclinulating a 
gravitational deposition of such fiota, 
material upon the plate-surface. 

14. The process of itho-graining metai 
plates, which consists in reducing the plate 

in an acid bath containing it; floia 
(in gravitating grantiles of a doubie Salt 
f iron and copper and having the copper 

e iron-sais, aid contiu 
tillet during successive 

ficta 

8SS OR 
acid 
onal re-depositions of such 
eiai. - 

rocess of litho-graining inetai. 
cii consists in redicing the plate 
an aid birth containing in iota 
ig granules composed of the 

cyanates wo diffei'ent metals, and con 
titling acid treatinent while accumu 
lating a graviational deposition of such 

upon the piate-surface. fictation lateria: -- 
The process of litho-graining retal 
, which consists in reducing the plate 

saiface in an acid 

- a 8. 

aii containing in flota 

cyanates {}f two left ineiais, and con 
finiling tie ac ent during successive 

v. gravitational uch is 
tion material. 

i.7. The process of iitho-graining metal 
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piates, which consists in reducing the plate 
surface in an acid bath containing in flota 
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tion gravitating grantiles composed of tile 
yanates of two different metals other than 
the metal of the plate, and continuing the 
acid treatinaeni while accumulating a gravi 
tational deposition of such flotation material 
upon the plaie-surface. 

18. The process of litho-graining metal 
piates, which consists in reducing the plate 
surface in an acid bath containing in flota 
tion gravitating granules composed of the 
cyanates of two different metals other than 
the metal of the plate, and continuing the 
acid treatinent during. Successive gravita 
tional re-depositions of such flotation ma 
terial. - 

19. The process of litho-graining metal 
plates, which consists in reducing the plate 
surface in an acid bath 'containing in flota 
tion gravitating granules composed of a 
compound metallic salt comprising an iroD 
cyanogen salt, and continuing the acid treat 
ment during a gravitational deposition of 
such flotation material upon the plate-sur 
face. 

20. The process of litho-graining metal 
plates, which consists in educing the plate 
surface in an acid bath containing in flota 
tion granules composed of a compound 
metalic salt comprising an iron-cyanogen 
salt, and continizing the acid treatment dur 
?ng successive re-depositions by gravity of 
such flotation material. 

21. The process of litho-graining metal 
plates, which consists is reducing the plate 
surface in an acid bath containing in tota 
tion gravitating granules composed of the 
cyanates of two different metals other than 
the metal of the plate and one of which 
is iron, and continuing the agid treatment 
while accumulating a gravitational deposi 
tion of such flotation material upon the 
plate-surface. 

22. The process of litho-graining metal 
piates, which consists in reducing the plate 
surface in an acid bath containing in tota 
tion gravitating granules composed of the 
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cyanates of two different metals other than 
the lietal of the plate and one of which is 
iron, and continuing the acid treatment dur. 
ing successive gravitational re-depositions 
of such flotation material. 

23. The process of litho-graining metal 
plates, which consists in reducing the plate 
surface in an acid path containing in flota 
tion gravitating granules composed of the 
cyanates of iron and copper, and continuing 
the acid treatinent while accumulating a 
gravitational deposition of such fiotation. 
aaterial upon the piate-surface. 
24. The process of litho-graining metal 

plates, which coi in reducing the late 
surface in an acid bath containing in floa 
tion gravitatig graintiles couposed of the 
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cyanates of iron and copper, and continu 
ing the acid treatment during successive 
1avitational re-depositions of such flota 
tion material. t 

25. The process of litho-graining metal 
plates, which consists in reducing the plate 
surface in an acid bath containing in flota 
tion gravitating granules composed of the 
cyanates of iron and copper and having the 
copper-cyanate in excess of the iron-cya 
nate, and continuing the acid treatment 
while accumulating a gravitationial depo 
sition of such flotation material upon the 
plate-surface. 

26. The process of litho-graining metal 
plates, which consists in reducing the plate 
surface in an acid bath containing in flota 
tion gravitating granules composed of the 
copper-cyanate in excess of the iron-cya 
nate, and continuing the acid treatment 
during successive gravitational re-deposi 
tions of such flotation material. 

27. The process of litho-graining metal 
plates of zinc, which consists in reducing 
the plate-surface in an acid bath containin 
in flotation gravitating granules compose 
of Saits of two metals other than the metal 
of the plate and one of which is iron, and 
continuing the acid treatment, while accu 
nulating a gravitational deposition of such 
flotation material upon the plate-surface. 

28. The process of litho-graining metal 
plates of zinc, which consists in reducing 
the plate-surface in an acid bath containing 
in flotation gravitating granules composed 
of salts of two metals E. than the metal 
of the plate and one of which is iron, and 
continuing the acid treatment during suc 
cessive re-depositions of such flotation ma 
terial. 

29. The process of litho-graining metal 
plates of zinc, which consists in reducing 
in flotation gravitating granules composed 
of cyanates of two metals other than the 
metal of the plate and one of which is iron, 
and continuing the acid treatment while ac 
cumulating a gravitational deposition of 
such flotation material upon the plate-sur 
fade. 

30. The herein described process of litho 
graining metal-plates of zinc, which con 
sists in reducing the plate-surface in an acid 
bath containing in flotation gravitating 
granules composed of cyanate of two met: 
als other than the metal of the plate and 
one of which is iron, and containing the 
acid treatment during successive gravita 
tional re-depositions of such flotation mate 
rial, - 31. The process of litho-graining metal 
piates of zinc, which consists in reducing 
the plate-surface in an acid bath containing 
in flotation gravitating granules composed 

cyanates of iron and copper and having the 

the plate-surface in an acid bath containing. 
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eóntinuing the acid treatinent duri 

a of Salts of iron and copper, and continuing 
the acid ka'eatment winile accumulatii) 
gravitational deposition of such floa, 
imaterial upon the plate-surface. 

32. The process of litho-graini 
plates of zinc, which consists i 
the piate-surface in a diliate nit: 
containing i fation gravitat 
compossed of S of iron and coppez, ; 
continuing the acid treatinent during stic 
cessive graviational re-depositions 
flotatio taaterial. 

33. The process of litho-gi'ain 
plates of zinc, winich consists i. k . 
the piate-surface in an acid bath containing 
in flotation graviating granules composed 
of a compound salt which comprises an 
iron-cyanogen sait, and continuing the acid 
treatment while accur flating a gravita 
tional deposition of such flotation material 
upon the plate-sirface. 

34. The process of iitho-graining metai 
plaies of zinc, which consists in reducing 
the plate-surface ii, an acid bath containing 
in foiation gravitating granties composed 
of a compound sait which comprises an 
iron-cyanogeia sait and a copper-cyanogen 
salt, and continuing the acid treatment, di:'- 
ing successive re-depositions of such ficta 
tion material. s 

35. The process of litho-graining net: 
plates of zinc. which consists in reducing 
the plate-surface in an acid bati containin 

of such 

i 

i. 
in flotation gravitating granules composed. 

of salts which comprise a , 
inuing of a plurality 

least one cyanate of a metal, and critinuing 
the acid treat neit during a gravitational 
deposition of such flotation naterial upon 

s the plate-surface. 
36. The herein described process of litho 

graining metal-plates of zinc, which con 
sists in redicing the plate-surface in an acid 
bath containing in a flotation grailes coin 

of Saits which coin 
of it prises at least oike cyanate 

2). 

cessive re-depositions of Stich flotation 
teriai. 

37. The process of litho-graining metal 
piates of zinc, which consists in initially re 
dicing the plate-surface in a dilute nitjie 
acid bath containing in flotation gravitat 
ing granules composed of a conpound ille 
tific salt which comprises ai is oil-cy& 130 
gen sat a copper-cyanogen silt and 
having one of these salts a cyanate, and 
then further iciining the grain by contin:- 
ing the acid treatment, during siccessiv's 
re-depositions of such fiotation in 8terial. 

38. The process of litho-graining piates 

inct a 

bath contai the plate-Stiface in an acid 
in flotition gravitating P 
of salts of two different instals of shich 

granules composed 

3. s 

-ie is a divalent metai having in the acid 
jati & relatively negative electro-osmotic 
value, and coiniairing thé acid treatyent 
while progressively accumulating 8 gravi 
iational deposition of such flotation flate 
rial upil the piata-surface. 
3. The process of litho-graining plates 

g divitiest metal ii aying a positive electro 
s s t 

as: notic value, which consists in reducing 
Eile plate-surface in air acid bath containing 

gravitating granules composed 
i 

£iotatio: 
sails of two different metals of which one 

.. liyaieri neta having in the acid bath 
atively negative electro-osmotic value, 
gointinuing the acid treatment during 

Saccessive gravitationai re-depositions of 
such iotation material upon the plate-sur 
face. 

49. The process of litho-graining metal 
plates of zinc, which consists in reducing 
the piate-surface in an acid bath contain 

3. 

re 

ing in fictation gravitating granules com 
posed of a compound of metallic salts which 
compilises iwo metal-cyanogen salts of 
which (ne is the cyanate of a divalent metal 

ng an electro-osmotic value relatively 
negative in the bath to the zinc and also 
the metal of the the metal-cyanogen salt, 

fiotation material upon. 
the 7) ate-surface. $ 

i he process of litho-graining zinc 
Retai-plates of zinc, which consists in reduc 

face in an acid bath con 
ling in fiotation gravitating granules 

cornposed of a compound of metallic salts 
which coil prises twe metal-cyanogen salts 
of Willicly one is the cyanate of a divalent. 
Heiai having ail electro-smotic value rela 
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and continuing the acid treatment while, progressively accumulating a gravitational 
deposition of such 
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tively negative in the bath to the zinc and 
also io the metal of the other meta-eyano 
gen salt, and continuing the acid treatment 
during successive gravitational re-deposi 
tions of such flotation material. 

42. The process of litho-graining metal 
of zinc, wiich consists in reducing 

ilate-surface in an acid bath contain 
fiotation gravitating granules com 
of a suistance which comprises the 

1&ie of a metal having an electro-osmotic 
which is negative relatively, to the 

ne, and continuing the acid treatment 
while accillaliating a deposition of such 
ficitation material upon the plate-surface. 

43. The process of litho-graining metal 
plates of zinc, which consists in reducing the 
plate-surface in an acid bath containing in 
ficiation gravitating granules composed of 
a Sibstaice which comprises the cyanate of 
a metal having an electro-osmotic value 

is negative relatively to the zinc, and 
- - - - eatment during suc 

ve re-depositions of such flotation ma 
teiriai upon the plate-surface. 
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4d. The herein described process of litho 
graining meiai-plates of zinc, which con 
sists in reducing the plate-surface in an acid 
bith containing in flotation granules com 
posed of a compound of metalic salts, 
which comprises the cyanates of two metals 
other than Zinc and having, respectively, 
relatively negative and positive electro 
osmotic salties, and one of these having its 

5 

10 said value negative relatively to that of the 
zinc, and continuing the acid treatment 
while accumulating a gravitational deposi 
tion of such flotation material upon the 
plate-surface. 

15 45. The process of litho-grai ing metal 
plates of zinc, which consists in reducing 
the plate-surface in an acid bath containing 
in flotation granules composed of a com 
pound of metallic salts, which comprises the 

20 cyanates of two metals other than zine and 
having, respectively, relatively negative and 
positive electro-osmotic values, and one of 
these having its said value negative rela 
tively to that of the zinc, and continuing 

25 the acid treatment during successive re 
depositions of such flotation material upon 
the plate-surface. 

46. That improvement in the art of litho 
graining metal-plates of zinc, which con 

30 sists in subjecting the plate-surface in an 
acid bath to a primary reduction initially 
distributed over the whole surface and then 
gradually restricting that distribution and 
the regularity of that reduction by a pro 

35 gressive gravitational deposition of an acid 

resistant flotation-materia; next Subjecting 
the surface to : second reduction is repeat 
ing the Said operation to the primarily 
reduced plate-surface; and then subjecting 
the surface to a third reduction by again 
repeating the Said operation on the sec 
ondarily-reduced plate-surface, whereby the 
final Surface is obtained by three successive 
reductions, each of which begins with the 
plate-surface at a different stage of grain 
formation. 

47. That improvement in the art of litho 
graining metal-plates of zinc, which con 
sists in subjecting the plate surface in an 
acid bath to a primary reduction initially 
distributed over the whole surface and then 
gradually restricting that distribution and 
the regularity of that reduction by a pro 
gressive gravitational deposition of an acid 
resistant flotation-material; next subjecting 
the surface to a second reduction by re 
peating the said operation on the primarily 
reduced plate-surface; and then subjecting 
the surface to a plurality of further reduc 
tions by successively repeating the said op 
eration on the partially-reduced plate Sur 
face, whereby the final surface is obtained 
by at least four successive reductions, each 
of which begins with the plate-surface at a 
different stage of grain-formation. 

FREDERICK NIEMEYER. 
Witnesses: 

H. D. PENNEY, 
JoHN MoRRIs. 
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