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This invention relates to the manufacture
of om'mce-gr:-mm:’z metal rlat S ir vouse in
the art of printing by the 323071‘:;{3}&
method.

The abject of my preseni invention 18 10
produce on a metal plate, espec; inlly on plates
of vine,-a funely- nmmed surface in whicl
the rlevatwn " U‘l‘al‘“ » ghall be or con-
sist of the solid metal free of coating sub-

Py

-stances or adherent salts, and shall be of a

character to take and properly notd 'the stb-
stance, while wqxbtmg the mue. of the
artist’s pencil when the plafe is being pre-

- pared for use by such mexhud anid also o re-

36

left-hand, and adapted to be ol

the required amount of water, or

ceive the fipures or outlines when’ ‘n;phe&
thereto by the usual transfer methodz and,
to furnish such a grained plate which shall
have its iwtlwstmes, or the spaces bebween
such elevations, of & depth and charucter
proper and effective fo- taking and holding
moist n)
in the aréas betweeﬂ the treabec oF
holding areas, while the plate is in use on
a lnhof*rap‘nc printing-press. )
In the accnmoany‘nry drawing illust
of my present nnprovemwu in lithogray
pr mhnfz; plates,—Figure 1 is a sectional si(}_e
view of a rece rmdu W1tn a p!ate therein for
treatment while submerged 1 bath of the
character hercinafter. desc . Fig. 2 is
a similar view xh(‘wmff the Lu‘emucl in o
changed positien, it being U'ie'l tovard
B0 reve rsely

Ctiited toward the right- hand, whereby to
subject the-Surface of the N'} e {oa re

Hae
S

i

&0

fr wmor'taw and dmommxmmv view,

L1
tively forcible washing action. - Fig. 3
ainyi-
lar to a portion of Tl(r 1 but gready en-
larged, for 1llt7qt“aimg the 1"‘11()“”1" de-
‘S(‘I‘]})t‘on regarding the.deposition of gran-
ules DV ‘imatmn and O'I‘awtv Fig. 4 1s a
view similar to Fig. 3 bat much more en-
larged, for uln ;atmc certain pwbo% of
the ,oﬂfmmc description and expla nations;

~and Fig. 5 is a view suppie'nerta‘ to Fig. 4 |

Simihw characters desrrn‘wtm like parts in

a1l the views.
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treat & plate by my proc-
e
s P, in some suitable

:‘ to hol:! the bath

s standing level, as
'.in ¥ 1;1. s dl ed as in Fig. &
The
should, cf course. be suitable for the size of
p]‘lte to be tln,a ed. and for using a cuﬁicien;
m*anmv of the fAnid bath of tbe re (iix\rca
hia mmntiﬁ of sm ﬁuv is
will Y to be ve-
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newed & 'i
effective 1 U_y e L“anu***
and then Helent  fre-
quency.

he” ncmuhted rms

For the Thath- !
op the D

ting ¢ I preferably ermiov aitric ‘_cﬁ_
tlm U rpa se, but only of a strength io
act rather slow 13 upon the metal surface.
in pra ctme sually emiploy about one part

of “ne ordhn
about ffty parts of watev, but this may ’cn
varied in mdn 0 reculite the rapidity of
reduction of tho metal surfaze.

As a means for regulating-or properly
mﬁdi?"'vmg the distribution and the regular-
iy of the metalredncing '1ct10'1. to form
the desived \nequa]mns of surface and so
T ,uwe the grain, I add to the bath a quan-
t-'.f ot wefh”npm fion material in the form

e o i

Ee‘l:ﬁl" ‘)ﬂ’-;m»n. to ﬁwhhom and hav. ag an
acid-resistant guality, and hav mrvsmha spe-
cific ,gr av m' as to mtﬂe or denmn on the *)1(1
i : progressive manietv, 89 ﬂmt the
mmm.h’ on the plate in a « 11
: w depth during
acid on said pl ate. Thus
ntly Hﬂ);ocle to reduets
and to a modifier (‘o*w\x.
or sedi menmtlon of a not(xt

si’:‘

A]L!:‘,
action of e
plate is concury
by the acid
a depesition «
m fonal accumulating thereon dnrmrr tlp

I
I

etion of the acid. In pra actice, I prefer
granules having a specific grayity ot be-
tween one and one- half-and two and one-
half times that of water, dependmo' some-
what on the finensss and smap\s of the gran
ules, and somewhat,. dlso on the a(,ldlf‘" of
'Lhc hath.

The flotation ¢ \f' the m"m ules 1s indieat
at P *1% 1 and 2, where th small gran
ules ave for t ime being in suspens
d in umehce many of the:
tically continuously, 'I_;m:

i or ﬁomum
! so remain, ¥ pr

12
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r th
an
act

size and propo I“UO‘L; of the receptacie -

5 the hath -

v fuid acid 01 commerce 1c.

fine particles adapted to be’

45

an

Reaty

25

g6

i
Y




10

15

20

25

30

-2
(=

40

45

55

60

65

4

has, T find, slight if zmy disadvantage. On
the bath B ntaudmo still for even a brief
time, many of the m‘fuml 7 become de-
posited by’ gravity into & 1=niat1\vely evenly-
spread layer upon the plato surface 8, ap-
proximately as indicated for;instance at s
i s, 3 and 4; and, by reason, as | suppose,
of the chemica) and wﬂt-\‘c or other qualities
of the materials, and of thb wnmtmxm thus
established, the surface S is at once sub-
jected to a reducing action of such a chir-
acter as to tend to form a grain therein of'
the quality and water-re ta\mng capacity re
quired in the lithographie art.

When the plate 1s in the acidulated bath
and at a stutable distance below the surface
théreof, the granules continue accumulating
on the phte 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 proporiion or quantity of
the granules in the fluid. Therefére by
suitably regulating those proportionate
amounts and the - de‘ptu of the fluid, the
rapidity of the grannle-deposition may be
controlled within proper lnmts which in
practice are ascertainable : x)y trial and ob-
servation of the amoennts of surface reduc-
tion in given times, for the production . of
such a coarseness and depth of the grain
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-snrﬁwp tend
to reduce and suspend the chemical or metal-
reducing action, and thevefore 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 dlslodo'lng 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 mpeatcd to the extent required for
bringing the grain up to the desired depth
and formation. At efmd. successive re-depo-
sition of the granules, the 1mdulati0nq then
already produ ced tend to modify, as T ap-
prehond the manner of such new deposi-
tion, so that the metal is removed by suc-
cessive stages in which any p:u'tlcul'u' 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 suc-
cessive stake such obstructive salts as may
have been formed on the. surface, S, ave
cleared off by the washing operation.

The acid ‘besxmu dchng upon the metal |

over nearly the whole
pear

surfact, and Jt ap-
rs to be probdb’e that the metal-redneing

1,045,068

action is in some way progressively modified
as to the distribution of the points of rela-
tively greater and Jesser effect, during the
progress of the deposition which accumu-
lates upon iho plate. When by the agitation
of the bath, however pw'formcd the flota-
tion ol the granules 18 accomplished, the
acid will, of course, act about cqually over
ihe entire surface of the metal, and will,
as 1 suppose, become variable or irregular
during  the immediately ub.sequcnt and
ﬂmdua re-deposition by gravity of the
Hotation material. By repeating the flota-
tion at frequent intervals while continning
the plate in the bath, the metal is subjected
to successive he;u,mu]ts which in one re-
spect are each of a similarly varying or
progressive character, since during each said
treatment the m~tr1rfmn of the metal-re-
ducing action goes on progressiv vly from a
beginuing at which this action extends over
the whole, or nearly the whole, surface and
is thereafter progressively reduced toward
or 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 metal-reducing action, and then clear
off the accumulation on the plate of the
flotation-material and also at the same time
clear off such products as may have been
formed by the action of the acid- buth and
the metal removed thereby from the plate.
This step being performed, including the
re-flotation of thc- granu]ar lnatfrml the re-
deposition agaln begins and goes on a3 be-
fore, for sub)octm" the parha]ly 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 hetween
the metal of the plate and a metal of the
granules, it 1s evident that on a re-deposition
on the plate of the said granules, these will
normally deposit or form the lower geries 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 wil] naturally bé"modified 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 prebullmg
_explanations.

The plate P with its par-
tially grained surface 8" is shown
granules, ¢, re-deposited thereon in an un-
dulating and irregular arrangement, such
as naturally would be caused by the process
above set forth, when the granules fall by a
stow and gentle action Hnough a fluid upon
il UPdll]dtPlO‘ surface.  Kach successive
‘id"L of the process, therefore, is not mevely
a xcpmnm-n of the { ;_r‘::i‘ or of a next preced-
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'dltrermﬂf frem the u\t m-ece(w_
.since each suceessive re-C

ity low enouah to prevent a too v
- mulstion on the plate after any re-fic

and copper

ing stage, but may property be cm

G'

on g more advanced J_Oihlalt(h? of the
surface of the plate.

As g suitable flotation-material,
ably employ some metallic salt whicl
materially reduced or affected by~

;S hl

,._.rv»

o i
strength or acidity which is ut»fﬁclem for
slowly eating away the metal su
which, at the same time hasa grar
preferably of a flake-like charact
the granules of a size st itable '=".
ness of grain desired, and of & spec

of this material in the uLth
One kind of granule or flo tatic

ma

which I cmplom more especially for t'i' :
ing zinc plates, is a componnd materiai com-
of

po‘mded preferably of the salis two
0o
than zinc; and other” Lmn the me
plate, when titis is not of zinc,
material is & compound formed J
which, because of iis
ance to the acid of the bath and the wpoﬁl
size and low weight of its granules, pro-
duces by flotation and gra‘/lf” a_deposi-

tioh of good qua‘l y and sffect. For th

_compound I prefer one of the formula
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FeCy+4-2CuCy. This material appears io
be particularly suitable because of the
qualities above mentioned, and also, as 1

apprehend, because of its offect on, or the |

Wmuh i
U:' incident
pm} the plate

part it takes in certain reactions,
appears may take place during
to the metal-reduc ing action 1
while in the bath. :
. While T am unsable dnd deem 1 u n'wccs-
sary at this tiine o Tuily set forih and
pl:un the specific phenor nena which evi-
dently or probably cccur in the solution,
st~y for mqm’xc as the ionization and the
voltaic action, or such ‘others as may take
place, 1 apprehend that in some manuer the
granules of the copper and iron salts oper-
ate to modify the chemical and electrolytic
actions and reactions upon the zine and to
relatively localize or accentuate the metal-

reducing - action upen a great nuinber of.

minute. areas, and LIIUS rcmﬂ ta or control
the redu(‘hon of the plate-surface to the de-
sired grain-for mqtmn' :anu,‘ apprehﬁnu this
may De due to scme mtl*mtc connection he-
fwéen
duetivity. .since the acid, espe
acid,. cmployed ag the electrol;
appears to bavé the proper and n -emr_
high, electrical.conductivity. OCne
tion as to the way these reducing
may perhap% be regulated, T have jndimtef?
m 141" o, v«hprw 2 15_/91‘ of ’t'

1y nitzie
ic clement,

)
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1 of one of th compounds or
salts which are designated as-
double-salts, Jﬁﬂ' prewnb}x em-

R 2

ploy a double-salt of t‘r«'o different ‘
rlrl to rn’m each of these cnﬁerem {rom-the
metal mr the plaie w mca is to be Gramcd
Thus for t’estmff zine, 1 p;e’fer?bb' f,w'p oY
salts of iron an d copper, each & Tifferent imm
zine; and of these compo unds or salty
preferably employ the Tron-cyanogen

copper cyanegen salfs, xewpecm'dy. (mé of
these ¥ prefer to employ the cyanates, and

to have the copper-salt or cy’mate in excess
Although zine
ed as a m*"ﬂem metal it appeas
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ig class

\th@z d \fﬁt-n"i
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pressure or the eleciro-osmotic value in
solutions, iron is classed as having a nega-
tive electro-motive force, whereas, in com-
parisen, both zine and copper are classed as
having a positive electrolytic, or electro-
osmotic guality or value. Thus in treating
zinc plates with 2 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 1s, as regards its electro-
osmotic character, negative relatively to the
zine and also relatively to the metal of the
other salt of the compound of which the
granules are formed. '

When the gravitating granules are com-
posed of a compound 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 zine and aiso fo
the metal (copper) of the other metal-
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 surfnce 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 lithe-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 zine surface, the molecule of
iron-cyanate may be considered as being
held in place by its association with the
molecule of eopper-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
) b b

. zine; 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 s primary re.

duction which is initially distributed over
the whole surface and is then gradually re-
stricted bOtﬁ;_ﬁE{ to the distribution and the

1,045,068

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. :

Tn 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 zine plates, the process may
be properly carried out in from three to eight
minuates, 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 re-
depositions during the complete operation.

In applying my present process to the
graining of plates of metals other than zine,
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 aud degree of dilution of
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 zine
plates, especially when the compounds or
salts, whether cyapates or not, of which the
gronules aré tomposed, shall be of a char-
acter to worl in harmony with the partiéu-
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-
garface 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. nietal-
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 tEg point
of forming a partial grain, next clearing off

the plate-surface and refloatirg the granules, -
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ther reduction un de sn accumulating ve- two 4 metals other than the metal
dennsmuvz of the granules. e D ¢ of which is iron, and
That mzywve mm in the art of ltm,w inuing il d ireatment while accumu-
0"1‘&11117}9“ metal-plates, Which consists in sub- ng & i ional dcnosf n of such 7p
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. ‘s primary .reduciion initially distribuied "he process of lith Lo s’ra ining metal-
over. the whele surface and st‘)en gradually plates, which consists in'reducing the plate-
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ace in am acid bath COIAt[{HHI}IJ Hlvﬁ L

restrictinar that distribution and the regu- | swri

larity of that '"educt'on by the fmwita";icnai tion gravitating gra m'!—*s of a uoubi salt 7y
“deposition of an acid-resistant Lotation-ma- | of two different n e't ls other than the metal
terial, and next subjecting the sur%aw to an | of e‘:h plate and one of which is 1*'03, md
additional reduction by repeating the said | conta ning the a:zi.fv; treatment during suc-
operations on the piap surface after such cessive gmvﬁatm nal re-depositions of such

.35 primary reduction. ﬁoxamon material. ; a0
4. That improvement in the art of litho- 11. The proeess of litho-graining metal-
raining metal-plates, w hieh consists in sub- plﬂtﬂs. which consists 1n reducis, ng che plate-
jecting “the plate-surface in an aeid O‘uh to | surface in an acid bath cont ainmg in flota-
2 primary reduction initially distributed {ion graviiating granules of a double sgut

over the whole surface and then gr ndmjlv of iron and copper, and continuing the acid .g5
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‘restricting that distribution and the regu-
ional depesition of such fHotation ma Le*mi

lawity ol that reduction by the gravita itional ) 1 ;
depesition of an acid-resist tant granular | upon the plate-qm ace. .
flotation-muterial, and . next aub ectm the 12. The process of litho-graining m ?al
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5. The process of litho-graining metal- | re- depositions of “such fletation “material. 96
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tion gravitating granules of a double salt of th «
two different mutam and confinuing the acid
treatment while” accumulating a gravita-
tional depesition of such fivtation material

upon the “plate-surface. th
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6. The process of litho-graining metai- gravi
plates, which consists in 1e0uunr the plate- | ma fer 10 T ate—surface. ,
40 surface in an acid bath conmmxw in ficta- 14 s process of Htho-graining metal 108
tion_ graviiating granules of a double salt | pla ists 3 he plate-
of two different memlm dnd contls sur b in 'ﬁu‘{'n«

acid treatment during :
tional re-depositions of s‘.vzch ﬁota !
4% terial.
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7. The process of lithc-graining metal- id ireatment during
plates mnch cons.sts in 'edu"‘ﬂb the plate- ial re-depositions of such ﬁu“-
A
surface in an acid b‘!th containing in flota- daf, ‘

tion gravitating granux-«s of a double sal
of two different metals other ¢ { 2 1

of the plate, and continuing the acid ireat- surface in 4 bath centaining in fic ta
ment while accunuﬁau;m' a gravitational | ticn grav 1?%1» ranules com*msed of the

deposition of such flotation aterial upon | cyanates of two Gifferent mmalb, and con-
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the plate-«urf‘!ce tinuing the acid treatment while accumu-
55 The process of litho- graining metal- 1at1ng‘4 gravitational depo 'f‘iim of such 120
.

upon the plate- surisce.
ot litho-graining metal-
sis In rﬂdncmu th plate-

ﬂotaiﬁion materis
The proc
:1t es, \\}H("l COns

plate: whieh consists in redu“uw the plate
surface in an acid bath containing in ﬁom- |
tion gravitating o'mnulef- of o dOublc salt | p

p..

of two different metals other than the meaal surface in an acid bnh containing in ﬁo’ca»
go- of the plate, and continuing tlwe acﬂ tion grav s.a:),ting . 125
ment dufing, snccessive gravital tional ve eyanates of two dil ﬂ
depositions of such fAotation miaterial, tinuing the aeid freat tent dur ng s’accessi\'(“
9. The prucess of lithe-graining metal- f:mvn,m(mai re-depositions of such flota-,
nlate\ whieh consists 1 reducing the plate- | tion material. |
gn surfuce in an acid bath containing in flotu- 17. The process of ftho-graining mefal- 1390
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tion gravitating granules composed of the
eyanates of two different metals other than
the metal of the plate, and continuing the
acid trestment while accumulating a gravi-
tational deposition of such flotation material
upon the plate-surface.

18. 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
eyanates of two different metals other than
the metal of the plate, and contivuing the
acid treaimeni during successive gravita-
ticnal re-depositions of such flotation ma-
terial.

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

90. The process of litho-graining metal-
plates, which consists in reducing the plate-
surfuce in an acid bath containing in flota-
tion granules composed of a compound

ametalfic salt comprising an iron-cyanogen

salt, and continuing the acid treatment duar-
Ing successive re-depositions by gravity of
such {lotation material. '

21. The process of litho-graining metal-
plates, which consists in reducing the plate-
surface in an acid bath containing in flota-
tion gravifating granules composed of ihe
cyanates of two different metals other than
the metal of the plate and cne of which
is iron, and continuing the acid treatment
while accumulating a gravitational deposi-
tion of such {otation material upon the
plate-surface. ‘ .

92, 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

B¢

=

cvanates of two different metals other than
the metal of the plate and one of which is
iron, and continuing the acid treatment dur-
ing ‘successive gravitational re-depositions
of such flotation material.

98, 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 continuing
the acid treatment while accumulafing a
gravitalional deposition of such flotation
material upon the plate-surface

24, The process of litho-graining metal-
plates, which congists in reducing the piate-
snrface in an acid bath containing in Hota-

ranules composed of the

|
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cyanates of iron 4nd copper, and continu-

ing the ucid treatment during successive
“rravitaticnal re-depositions of such flota-
tion material. ' '

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

96, The process of litho-graining metal-
plates, which consists in reducing the plate-
surface in an acid bath containing in flota-
tion gravitaling 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
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 salts of two metals other than the metal
of the plate and one of which is iron, and
continuing the acid treatment while accu-
mulating a gravitational deposition of such
flotation material upon the plate-surface.

98. The process of litho-graining metal-
plates of zine, which consists in reducing
the plate-surface in an acid bath containing
in flotation gravitating granules composed
of salts of two metals other 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.

99, The process of litho-graining metal-
plates of zine, which consists in reducing

the plate-surface in an acid bath containipg.

in flotation gravitating granules composed
of c¢yanates of two metals other than the
wmetzl of the plate and one of which is iron,
and continning the acid treatmeni while ac-
ctmulating a gravitational deposition of
such flotation material upon the plate-sur-
fage.

30. The herein described process of litho-
graining metal-plates of zine, which con-
gists in reducing tlie plate-surface in an acid
bath containing in flotation gravitating
granuies composed of cyanate of two met-
als other than the metal of the plate and
one of which is iron, and containing the
seid treatment during successive gravita-
tional re-depositions of such flotation mate-
rial.

31. The process of* litho-graining metal-
plates of zine, which consists in reducing
the plal in an acid bath containing

ale-surface
in flotation gravitating granules composed

}
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44, The herein described .process of litho- !
graining: metal-plates of zinc, which con-
sists in reducing the plate-surface in an acid |
brth (,ontdmmrr in fotation granules com-
posed of a compound of amtdllic‘ salts,
which comprises the 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 relatively to that of the
zine, and continuing the acid treatment
while adcumulating X gravitational deposi-
tion of such flotation material upon the
plate-surface.

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

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-

during successive re-
depositions of such fotation material upon
the p]a*e surtface.

46, That improvement in the art of litho-
graining metal-plates of zine, which con-
sists in subjecting the plate- surface in pu
acid bath to a primary reduction initially
distributed over the whole surface and thcn
gradually restricting that distribution and
the regularity of that reduction by a pro-
gressive gravitational deposition of an acid- |

1,045,088

resistant flolation-material; next mb]r*ctlno'
the surface to u second reduction by repeat-
ing the said operation on the primarvily-

Q reduced plate-surface; and then sabjecting

the surface 1o 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 zine, 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-veduced 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. Pex~zy,
Joux Monnis.
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