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 This invention relates to improvements in stereotype
dry mats whereby the molding and casting properties
thereof are iraproved. The invention also relates to the
method whereby such improvement is effected.

There are two kinds of stereotype mats known to the
industry, the dry mat and the wet mat. The wet mat is
composed of a number of sheets of absorbemt paper
joined together with a paste, the mat having a facing of
tissue which is also joined to the body by means of
paste. It is prepared in the moist condition in the shop
Wwhere it is to be used, and it is used in the freshly made
condition.

The present invention is-not concerned with the wet
friat, but rather relates to the dry mat. In accordance
with ConvVeiitional practice, a steréotype dry mat ¢om-
prises a relatively thick sheéet of felted cellulose fibeis
and a filler. The fibers Ty bé cofiiposed of rag §tock,
¢otton linters, wood fibers such as alpha, sulfite, soda
‘pulp fibers, or the like. An aqueols slurry of the fibers,
‘mixed w1th the fitller, which is usually powdeéred clay,
tale, étc., is prepared in the wet fhachirié of a paper-
”makiﬁg m'at:hine, and the tixture of fibers and filler is
felted upon the screen of the wet machine to form a
Web, ‘which is transfeired from the screen to a moving
endless felt and thence t6 a révolving roll upon which
the ‘web is wound until a sufficient numbeér of layérs
has been built up t6 form a mat of the desiréd thicknéss.
The mat is removed from thé roll and dried and com-
'pressed until it is of suitable thickness, usually .015 to
.040 inch, for a stereotype mat. During the drying opera-
tion, the face of the mat i§ calehdered, whereby it is
made simooth and there are do pr‘ojecting fibers, while
the back is usually maintained against a porous surface
Huch 45 a woven fabri¢ belt, whereby the moisture es-
8apes réadily: As a result of this, the back is porous
and irreégular, telative to the face. The face of the mat
i5- the s"urfac‘e which feceives the impression from the
form orf pattérn and against which thé moltén metal is
¢ast to form the stereotype plate. ‘ »

To promoté the release of the plate after the ¢asting
o6pération; a ¢oating eomposition may bé applied to the
fage of the §téfeotype mat consisting of an aqueous sus-
pénsion of suitablé ingredients, such as a salt of a higher
fafty atid, ¢lay, and starch, dextrin or the like. A suit-
able composition for this purpose is disclosed in United
Stdtes Patent No. 1,863,731,

The 4téréotype mat is made réady for use by moisten-
ing it with water to render it plastic, the usual water
content being 7% to 50%, biased on the weight of the
moistensd ‘mat. In this moistened condmon, the form
containiihg the typé, cuts, half-tones, ete. is impressed
against the face of the mat and the latter takes a deép
and well-defined impression of the form, including the de-
tails thereof. 1t is essential that the mat readily absorb
moisture for this purpose and in thé moistened condi-
tion is highly plastic.

After the impression has been taken; the moisture is
driven out -of the mat by subjecting it to heat in what
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is called a “scorcher.,” An essential property of the mat
is that it permits the rapid and complete escape of mois-
ture without undérgoing rupture. After the mat is dry,
it is réady for the casting operation, and for this pur-
pose it is usually placéd in a casting box. Most pristing
is done on cylindrical présses, and in stch case the cdst-
ing Box is of «cuived -shapé and the imat is curved to
confbrii to this shape. The molten type metal is ¢dst
agamst the face of thé imat in the casting box, and the
mgétal i3 allowed t6 ¢6ol and solidify, after Wthh the
cdst plate is separated from the mat.

For satisfactory performance, a steréotype mat must
be able to undérgo a large number of such casts, thirty
and moré being fot uticommion. It is, therefore, of €x-
treme importancé that after molding, the face of the

‘mat be smooth and toligh #nd freée of any roughness dnd

Otherw1se the molten metal will ad—

pro]ectmry ﬁbera

fibers, and whyn the solidified mietal is separated from
the miat it will tear away the surface material at the rotigh

-areas and pull out the projecting fibers, with the result

that the face of the mat i§ impaired and the usefulnéss
of the mat for taking further casts is destroyed.

The following propertiés are essential in 4 Stereotype
dry mat. It must be moisture-absorbent and must be
soft dnd plastlc wheési moist and hdve a very smooth
face, whereby in the moldmg operation it takes a deep
impression With a mifimum of pressuré and faithfully
reproduices the original form, and in the casting operd-
tion it produces a smooth, accuraté printinig plate., Diif-
ing ‘thé scorching operation, it must quickly and without

Yupturé reléase the moisture and shrink uniformly afid

the desired amount. It must be flexible when dry $e
that it will conform to the curve of the casting box, ‘and
it must still have the §trength to retain the impression

-afd withstand the wéight of the cast métal whereby the

latter does not compress the mdt and causeé a loss of
depth of the charagters of thé cast plate. It miust be

-strong and tough and fesistant to hedt so as to withstand
the molding and casting operations.

In this comec-
tion, it must withstand evén thé slightést decomposifion
which would otherwise causeé impérfeétions in the cast

‘stereotype plate.

It is the principal object of the present inventiof t6 pi6-

-vidé a stereotype dry riat having supérior plasticity when

moist whereby the desired deep, cléai:cit; detailed, faith-
ful impression is received from the form with & mininum
of presstire.

It is the Furthér object of the invention to provide
a stereotype dry mat having the above describéd improved
pproperties and which retains the full amount of strength

for mats of this ¢haracter and “undergoes the nofmal
-amount of shrinkage when dried.

It -is a further object of the invention to provide ‘a4
stereotype dry mat having the improved properties de-
scribed  above arnd which permits the ready release of
moisture during drying and in the dry condition is.suffi-
ciently flexible t6 conform easily to the curve of the cast-
ing box and possesses thé other properties which are
stated above fo be essential in a stereotype dry miaf.

Other objects and advantages will bécome apparent ds
the following description progresses.

Briefly, the objecis are accomplishéd by incorporating
as a filier in the mat, in partial or complete substitution
for the fillers normally used, a hydrous oxide from the
group ccnsisting of the hydrous oxides of silicon, alu-
minum ‘and chromium. It is not necessary that the
hydrous oxide replace the ordinary filler entirely, and
an amount of such fillet inay be used along with the
hydrous oxide, but best results -are obtained when the
ordinary filler is absent:

For the purpose -of the present invention, natuial
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hydrous' oxides are not suitable, and the invention con-
templates those hydrous oxides of silicon, aluminum and
chromium which have bezn formed synthetically by pre-
cipitation from aquecus solutions. Methods for the
preparation ‘of hydrous oxides of silicon, aluminum and
chromium by precipitation from .aqueous solution ars
well known to persons skilled in the art and any such
method may be used in preparing the hydrous oxides
for incorporation in the stereotype dry mat, in accord-
ance with the present invention. Several methods of
preparation of the hydrous oxides will be. described
hereinafter, but it is to be understood that these are hy
way of example and not of limitation and that any
suitable. method may be used. In the ordinary pro-
cedure for producing the precipitated hydrous oxides,
they are dried after being precipitated and before being
incorporated into the mat.. This is a satisfactory pro-
cedure for the purpose of the invention. However, in
accordance with the invention it has been discovered
that, in the cases of the hydrous oxides of silicon and
aluminum, as an alternative procedure the moist, fresh,
precipitated oxide may be subjected to freezing and
thawing instead of being dried. The resulting mat ex-
hibits the same improved moist-plasticity as does the
mat containing the oxide which has been dried. In
the same way, it has been discovered that the moist,
fresh, precipitated hydrous oxide of aluminum may be
subjected to a boiling operation instead of being dried,
and that an oxide havmg the desired properties as a
filler is produced by such procedure

The reason why the superior moist-plasticity, and the
superior molding-and casting properties are obtained by
the use of the synthetic hydrous oxides of silicon, alu-
minum and chromium is not fully understood, but is be-
lieved to -be because these hydrous oxides have . the
peculiar property of producing increased bulk or -de-
creased deusity of the body of the mat over that ob-
tained when ordinary fillers such as clay, talc, etc. are
used. - Such increased bulk is obtained without any de-
crease in strength of the mat.

According to Weiser’s book “The Hydrous Oxides”
(McGraw-Hill 1926, page 30) the hydrous oxides, in-
cluding the hydrous oxides of silicon, aluminum and
chromium, do not form definite hydrates. Therefore,
where they are designated herein by formula, the formula
will include the tetm“xH,0” to indicate the indefinite
hydration. ;

In accordance with the present invention it has been
discovered that a stereotype mat having superior moist-
plasticity and superior molding and casting properties is

~ obtained when a precipitated hydrous oxide from the
group consisting of the hydrous oxides of silicon, alu-
minum -and chromium is incorporated as.a filler in the
mat.
to powdered or comminuted condition, but this is not
necessary for satisfactory results, because the precipi-
tated hydrous oxides in question are sufficiently soft
-and frangible that small lumps thereof are readily broken
‘down during the operation of mixing the oxides with the
fibers which precedes the felting of the mixture into a
sheet. The proportions of hydrous oxide may vary with-
in relatively wide limits. If it is used in admixture with
other fillers, as little as 1.0% produces substantial bene-
ficial results in improved moist-plasticity. When used
alone, an amocunt of from 5% to 35% produces satis-
factory results. All proportions given herein, in the
description and the claims, are on a weight basis and
the proportions of oxide are given in terms of the amount
of the oxide, exclusive of water of hydration, based
on the combined dry weight of the oxide and the fibers.
For example, the amount of the hydrous silicon dioxide
is in terms of the weight of SiO,, based on the combined
dry weight of SiO, and fibers.

The following are several examples of the preparation

of a stersotype dry mat in accordance with the present

It is preferred that the hydrous oxide be ground |
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invention. It is understood that these examples are
by way of illustration only and that variations may be
made therefrom by persons skilled in the art.

Example 1

To 138 parts of a water solution of sodium silicate
having the ratio 1N2;0:3.38i0, and couataining 10% of
S8i0, is added with constant stirring approximately 32
parts of a water solution of sulfuric acid containing 20%
of H,80.. Hydrous silicon dioxide, SiOy-xH,0, con-
taining approximately 13.8 parts of SiO,, is precipitated
in this solution. The reaction mass is dried at 110° C.
and is then transferred to a ball mill and the hydrous
oxide is ground to a powder in the presence of water.

The hydrous silicon dioxide is incorporated in a
stereotype mat by a procedure the manipulative steps of
which are similar to the coaventional procedure. An
aqueous slurry of alpha cellulose fibers is placed in a
beater and beaten until the fibers are well separated and
have undergone a suitable amount of hydration. An
aqueous slurry of the hydrous silicon dioxide is then
added and the mass is agitated in the beater until the
‘oxide and the fibers are thoroughly mixed together. The
proportions are caused to be 30 parts of fibers and 7 parts
of Si0p. The slurry containing the mixture of fibers
and hydrous oxide is transferred to a paper-making wet
machine and the amounts of water and solids are ad-
justed to form a suspension of the desired concentration.
The mixture of fibers and hydrous silicon dioxide is felted
out in the form of a web on the screen of the wet ma-
chine and the web is transferred to a moving felt and
thence to a roll upon which it is wound until a sufficient
number of layers have accumulated to form a sheet of
the desired thickness.  The sheet is then removed from
the roll and dried and compressed to the desired thick-
ness and calendered upon its face to form the stereotype :

‘mat, and the latter has a coating applied to the face

thereof as described hereinbefore. The resulting mat
contains 14.5% of SiO,, based on the combined dry
weight of the fibers and SiOs.

In the foregoing procedure, for convenience the en-
tire mass from the ball mill, including the soluble prod-
ucts of reaction, are placed in the beater. These solu-
ble constituents are substantially eliminated in the waste
water of the wet machine.

In use, the stereotype mat is moistened with approxi-
mately 7% to 50% of water, 20% being quite satisfac-
tory.. The moistened mat containing hydrous silicon
dioxide is plastic to a high degree and its face is very
smooth, whereby it takes a deep and exact impression
from the printing form with a minimum of pressure.
The detail of the impression is clear-cut and sharp, even
with respect to the half-tones. The moisture is readily
and easily released during the scorching operation and the
face of the molded mat is tough and smooth, while the
mat at the same time is sufficiently flexible that it is easily
shaped to fit the curved casting box. The mat is also
resistant to the molten type metal and readily. releases
the cast printing plate, whereby a large number of casts
can be made from the same mat. In addition, the plates
are of high quality, and carry in exact and sharp defini-
tion the details of the original form. In these various
respects the stereotype mat of the present invention is
superior to one which contains an ordinary filler.

Example 2

1} stereotype mat is made in the same manner as de-
scribed in connection with Example 1 with the difference
that after the hydrous silicon dioxide has been precipi-

-tated in the aquecus solution, the solution is frozen and

thawed, and then mixed with water and ground in a
ball mill, - After the grinding operation, the hydrous sili-
con dioxide is mixed with prevmusly beaten cellitlose fibers
and the mixture is formed into a stereotype mat by a
procedure similar to that described in connection with
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Example 1. The resulting stereotype mat exhibits im-
proved moist-plasticity similar to that of the mat of Ex-
ample 1.

To obtain the improved moist-plasticity from the use of
the frozen oxide, the freezing step should be carried out
while the hydrous oxide is in the moist, fresh, precipi-
tated conditicn, that is, in the condition after precipitation
and before drying. If the oxide is dried and moistened
again and then subjected to the freezing operation, the
freezing step produces little or no effect. However, if the
oxide is kept moist after precipitation, the freszing opei-
ation may be delayed for any desired length of time. Like-
wise, the reaction scluiicn can be partially or completely
repiaced with water by washing the precipitate with water,
and freezing of the resulting mass still produces a prodect
having the desired beneficial properties. An alteration
occurs upon drying of the precipitated hydrous oxide, and
by the term “fresh” is meant herein in the specification
and claims, the condition of the precipitate before drying.
An oxide having the desired properties is produced by
freezing and thawing the contained moisture in the mcist,
fresh, precipitated hydrous oxide.

Example 3
To 300 parts of an aqueous solution of
Alz ( 504) 3" 18H20

containing 5.05% of Al;(SO,); is added with constant
agitation 100 parts of an aqueous solution of sodium hy-
droxide containing 10.6% of NaOH. Hydrous aluminum
oxide, Al,O3-xH,0 is precipitated in the solution, contain-
ing approximately 4.5 parts of Al;O;. The reaction mass
is dried at 110° C. and then ground to a powder in the
presence of water in a ball mill. The resulting water slur-
ry is added to previously beaten cellulose fibers and 2
stereotype mat is prepared containing the hydrous oxide
of aluminum by a procedure similar to that described in
connection with Example 1. The finished mat contains
11.3% of Al,O;, based on the combined dry weight of
fibers and Al;O;.
Example 4

The procedure is the same as in Example 3 with the
difference that the reaction mass, after precipitation of the
hydrous aluminum oxide, is frozen and thawed and then
ground with water in a ball mill, after which the mass is
added to previously beaten cellulose fibers and the mix-
ture of fibers and oxide is formed into a sterestype mat by
a procedure similar to that described in connection with
Example 1.

Example 5

The procedure is the same as in Example 3 with the
difference that reaction mass, after precipitation of the
hydrous aluminum oxide and containing sufficient liquid
to cover the solid oxide, is boiled, cooled substantially
to room temperaturs, ground and added to previously
beaten cellulose fibers. The mixture of fibers and oxide
is then formed into a stereotype mat.

Moist-plasticity is obtained from the use of the oxides
produced by the freezing and boiling operaticns of Ex-
amples 4 and 3 similar to that cbiained from the use of the
dried oxide of Example 3. To obtain the desired effect
from the freezing and beiling operations they should be
performed upon the moist, fresh, precipitated hydrous
oxide.

Example 6

A 5.31% agueous solution of Cr(NOj); containing
approximately 15.94 parts of Cr(NOQ;); is mixed with
an 8.1% aqueous solution of sodium hydroxide contain-
ing approximately 8.1 parts of NaOH. Hydrous chremic
oxide, Cry05-xH,0 containing approximately 5.09 parts
of Cr,0;, is precipitated in the solution. The reaction
mass is dried at 110° C., ground with water in a ball mill
and added to previously beaten cellulose fibers, and a
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stereotype mat is formed containing this hydrous oxidé
by a procedure similar to that described in Examiple 1.
The finished mat contains 13.2% of CryOj; based on the
combined dry weight of fibers and CrgOs.

In the foregoing procedures, the soluble products
formed during the precipitation of the hydrous oxide
are added along with the oxide to the fibers in the wet
machine. This is not objectionable because substan-
tially all of such soluble products are disposed of in the
waste water of the wet machine. This is a convenient
procedure, but if desired the hydrous oxide can be sep-
arated from the reaction solution prior to addition of
the oxide to the wet machine.

Synthetic precipitated hydrous oxides of silicon, alu-
minum and chromium are available upon the market and
sre sujiable for use in accordance with the present in-
vention. Stereotype mats containing such hydrous oxides
exhibit the same superior properiies as have those made
in accordance with the foregoing examples.

As an indication of the superior plasticity exhibited
by stereotype mats in accordance with the present inven-
tion, measurements have been made of the depth of
penetration of the form during the molding cperation
on mats containing the synthetic precipitated hydrous
oxides and a mat containing an ordinary filler.

Exactly the same molding procedure was employed
in every case. The mats all contained.the same propor-
tions of fibers and filler, namely, 23 parts of filler and 100
parts of fiber, and they all contained the same moisture
content, namely, 20%, base on the weight of the moist-
ened mat. They were all molded by means of the same
form, and the form was pressed against the mat with
the same pressure, namely, 2,000 pounds per square inch.
The depth of penetration was measured at the same point
of each mat. The mats tested contained respectively,
hydrous silicon dioxide, hydrous aluminum oxide, hy-
drous chromic oxide, and a conventional white clay filler
which has been used extensively by the Burgess Cellulose
Company in the manufacture of commercial stereotype
mats. The hydrous silicon and aluminum oxides were
obtained commercially upon the market and the hydrous
chromic oxide was made in accordance with the fore-
going Example 6. Except for the character of the filler,
the mats subjected to the tests were identical. The height
of the type of the original form or pattern at the point
selected for measurement was .017 inch. The depth of
the impression at this point in the respective mats was
as follows, the mats being identified by the filler: hydrous
aluminum oxide, .016 inch; hydrous silicon dioxide, .016
inch; hydrous chromic oxide, .015 inch; clay, .013 inch.
At another point of the same form, the height of the type
was .011 inch. The depth of the impressions at this point
was as follows, again identifying the mat by the fller:
hydrous aluminum oxide, .008 inch; hydrous silicon di-
oxide, .008 inch; hydrous chromic oxide, .008 inch; clay,
.006 inch.

In each of the examples described hereinbefore, 2
single hydrous ozide is incorporated as a filler in the mat.
It is to be understood, however, that mixtures of the sev-
eral hydrous oxides, and mixtures of said hydrous oxides
with other fillers may be used in the same stereotype mat
if desired. Also, the mat may be composed of cellulese
fibers other than the kind of fibers in the examples, and
other changes may be made by those skilled in the art
within the scope of the present invention.

What is claimed is:

1. A stereotype dry mat capable of undergoing the
molding and casting operations of stereotyping procedure,
and comprised uniformly throughout the thickness thereof
of a co-felted mixture of cellulose fibers and discrete
particles of a filler unattached to each other and un-
attached to said fibers, said filler being present in an
amount sufficient to impart high plasticity to said mat
when moSst and containing as an essential constituent a
substance selected from the group consisting of the syn-
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thetichydrous-oxides of silicon, aluminum and:chromium,

andumixtures: thereof; the amount of hydrous:oxide, ex-

clusive of water.‘of hydration, being between:about. 1%
to about 35% of:the’ combined: dry weight -of:the fibers:

and:the-oxide;,.said stereotype:mat-being characterized: by
high:plasticity when moist.

2. A::stereotype: dry: mat -capable of undergoing. the.
molding-and:casting-aperations:of stereotyping procedure,

and comprised uniformly:throughout the thickness:thereof

of . a.co-felted : mixture of:.cellulose - fibers ~and.. discrete-

particles -of: a filler; unattached to.:each: other and un-

attached . to. said- fibers; said_filler:being. present in. an-
amount sufficient to impart. high. plasticity. to: said- mat:

when moist-and containing as.an essential .constituent. the
synthetic hydrous. oxide of silicon, the amount of hydrous
oxide,. exclusive of water  of hydration, being between
about 1% to about 35%.:of the .combined, dry-weight .of
the fibers and.the oxide, said stereotype mat.being; charac-
terized by high plasticity when moist.

3. ‘A _stereotype dry  mat.capable of undergomg ‘the

mold and casting operations. of stereotyping.procedure,.

and comprised uniformly throughout the thickness. thereof
of a co-felted mixture of cellulose. fibers and discrete par-
ticles of 2 filler. unattached to each: other and.unattached

to said fibers, said. filler being present in .an. -amount,

sufficient to impart high plasticity to said mat.when meist

and containing as -an -essential constituent the synthetic-

hydrous oxide of aliminum, the amount of hydrous:oxide,
exclusive of water of hydration, being between about 1%

to about'35% of the combined dry. weight ‘of the fibers

and the oxide, said stereotype mat being charactenzed by
Ligh plasticity when moist,

4. A stereotype mat capable of undergoing the mold-
ing and “casting operations of stereotyping procedure; and

comprised uniformly throughout the thickness thereof of'

a -co-felted mixture of cellulose . fibers and ' discrete

particles of a filler unattached to each-other-and unat--

tached: to said' fibers,” said filler "being present :in-an
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amount sifficient: to:impart high plasticity to said:mat.
when . moist' and . containing as an essential -constitnent:
the synthetic hydrous oxide of chromium, the amount of:
hydrous:-oxide; exclusive of wateér of hydration, being
between about: 1% to about 35% -of the combined dry:
weight: of .the fibersiand the oxide, said :stereotype mat-
being: .characterized- by high plasticity when moist.

" 5.-A. stereotype  dry' mat -capable of undergoingi the.
malding: and -casting  operations of stereotyping .pro-:
cedure, - comprised umformly throughout the thickness
thereof of a co-felted mixture of ceilulose fibers and.dis-
crete. partlcles of a filler selected from -the group.con-.
sisting- of - the synthetic hydrous. oxides- of silicon, alumi--
num, .chromium, and mixtures thereof, the amount:of

- hydrous: oxide; exclusive of water. of hydration, being:

between;about 5% to about 35% -of the .combined. dry
weight of -the fibers -and : the coxide,  said -stereotype- mat.
being characterized: by high- plasticity - when: moist.

6. A. stereotype.:dry. mat- capable cf undergomo the.
molding and casting-operations.of stereotyping procedure;
comprised. uniformly . throughout the. thickness. thereof:
of a co-felted mixture of ;cellulose fibers..and. discrete:
particles of a synthetic hydrous oxide of silicon, the’
amount of hydrous oxide; exclusive of water of hydration,
being between about 5% to about 35% -of the combined :
dry weight of the fibers and the oxide, said stereotype
mat. being characterized by -high plasticity when moist.
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