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The manufacture of building-parts such as
plates, pipes or the like from setting materials
e. g. cement or the like, in case of emergency,
mixed with pulverulent, granular or fibrous load-
Ings of organic or inorganic nature is unsatisfac-
tory, particularly owing to the fact that the parts
manufactured in this way show a proportionately

finely distributed which may be effected by any
of the known methods e. g. by spraying.

The binding~-material endows the building-part
with a proportionately great initial strength im-
mediately after moulding. It also gives it after
setting a smooth and glossy surface. Further-
more, filling out the pores partially at least, it
makes it proportionately impervious to gas and
liquid. Tt may be chosen according to the chem-
ical attack to be expected® and it protects the
building-part particularly well, as it produces
a tight surface layer, and as it is distributed
evenly throughout the entire building-part. In
this manner the surface of attack is considerably
reduced, even if any place of the surface layer
should be damaged.
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Thus the new method not only simplifies- the
known methods of manufacture by the fact that
by means of the binding-material a building-part
having a relatively great initial strength is pro-
duced immediately, it moreover.improves simul-
taneously the properties of the building-parts

" manufactured regarding tightness, quality of

low inijtial strength, and consequently have to be surface, and also chemical attack, particularly
secured -with wood-work for a long time or the latter by corresponding choice of the build~
pressed, at least treated very carefully. Apart 10 ing-material,
from this the building-parts manufactured in The building-part resulting after the pressing
this manner have many disadvantages e. g. they process, the strength of which is essentially
are more or less pervious to gases or liquids, they achieved by the binding-material added, may be
possess rough surfaces, they are easily attacked worked according to the invention even before
chemically, and so forth. Thus according to cir- 15 setting, e. g. it may be bored, turned, milled,
cumstances special methods are required to pack ground etc., e. g. also provided with threads.
. them to some degree, or to smoothen their sur- The percentage of binding-materials added may
face, or to render them more resistant chemically. amount to approximately 8 per cent by volume,
These disadvantages are removed by a new but it may also be above or below this amount.
method by which according to the invention a 20 Thus e. g. one of the many pressing-masses pos-
binding-material e. g. a substance plastic in heat sible may consist of cement, asbestos fibres and
on the basis of the celluloses, hydro-carbons, nat- benzyl cellulose with the volumetric percentage
ural asphalts etc. or a substance capable of being of 78,5, 13.5 and 8 or the percentage by weight of
hardened such as artificial resins e. g. on the 85, 12 and 3 respectively.
basis of phenol etc. are admixed, and by which 95 The binding-material, in this case the benzyl
the mass obtained in this manner is compressed cellulose may be admixed to the cement and the
in heat to form the building-part e. g. by press- agbestos fibres by any of the known methods as
ing, hydro-extraction or the like, The water re- they may be covered with it respectively.
quired for setting may be added to the pressed The pressing may be effected e. g. in heated
mass, if need be. According tc the invention 30 Dbressing-moulds by hydraulic presses or for the
tighter building-parts are obtained, however, by manufacture of pipes e. g. in heated strand-
pressing the mass without addition of water, and presses.
only after this step to allow it to set e. g. in But e. g. it may also be effected in cold, even
water. According to the invention it is particu- refrigerated moulds into which the hot, pasty
larly advantageous to allow the building-part to ,_ pressing-mass is pressed or sprayed respectively.
set under increased pressure and at increased “° Naturally the percentage by volume and weight
temperature. Not only time is saved thereby, but of the binding-material vary with the different
also a more uniform setting is achieved. compositions of the pressing-mass. They may
Purthermore it is advantageous to apply the be determined without difficulty by tests and find
binding-material to the other materials very 40 their lowest limit in the binding capacity of the

binding-material which has to impart to the
building-material the initial strength.
When building-parts are used for electro-

stechnical, chemical and electrochemical pur-

45

poses,great demands are made on them on ac-
count of the simultaneous occurrence of various
stresses such as heat, mechanical, electrical and
chemical forces to which the building-parts made
irom a setting substance such as cement, in case
of emergency mixed with loading, are but little
equal. ) .
Consequently special methods have been re-

-sorted to to protect such building-parts e. g. by

impregnation, by coatings and the like against
chemical attacks, so as to make them suitable
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for the purpose in view, such methods having
met with little success, though.

According to the invention building-parts from
setting substances, e. g. cement or the like, in
case of emergency mixed with granular, pulveru-
lent and fibrous loading of organic or inorganic
nature e. g. asbestos fibres, are adapted to the
demands made by a substance plastic in -heat on
the basis of celluloses; hydro-carbons, natural
asphalts or the like e. g. benzyl cellulose, or sub-
stance capable of being hardened on the basis of

10

artificial resins e. g. of phenol etc. being added

in such quantity and in so fine a distribution that

_every particle of substance is-covered with a film- .

coat, though an extremely thin one, and by the
pressing mass being pressed under application
of such a high pressure and at such a high tem-
perature that all the pores are filled by the bind-
ing material plastic in heat or capable of being
hardened, and by the surface being formed by a
tight film of binding material. A building-part
manufactured in this manner is then completely
tight and free from pores, and this condition
is preserved, when afterwards the mass is allowed
to set under increased pressure and at increased
temperature.

It is important that in the pressing-mass the
binding material be not only finely distributed,
but also to a great extent free from solvent, as
otherwise pores might be left on separation of
the solvent. If, thus, solvent is used for the sake
of achieving fine distribution, such solvent must
be removed previously in the known manner. In
a like manner water should be added to the press-
ing-mass for setting, as otherwise cavities are
formed. .

After, pressing, the building-part which owing
to the addition of binding-material already pos-
sesses a relatively great strength and is perfectly
tight, is allowed to set according to the invention
. under increased pressure and at increased tem-
perature. - o

By suitable choice of the binding material, of
the setting substance, and in case of emergency,
of the loading, it is thus almost always possible
to adapt the building part to the requirements.

Due to the fine distribution of the binding ma-
terial the building parts are considerably re-
sistant to physical change of conditions and
chemical attacks to which the binding material
or the setting substance would not be equal by
themselves.

After setting the building part retains its shape
and firmness due to the rigid cement skeleton
even at such temperatures where e. g. a binding
material plastic in heat turns again plastic and
viscous itself and no longer shows any strength.
The fine distribution of the binding material may
be carried so far that even solvents for the bind-
ing material can only separate the latter gradu-
ally even at higher temperatures, whilst soften-
ing agents can penetrate but slightly into the
pores even when higher  temperatures are ap-
plied. Building parts manufactured in this way
may thus be used in softening agents for the bind-
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ing material for years even at higher tempera- .

tures. .
Thus the building parts possess not only the
properties inherent to their individual compo-
" nent parts in common, namely to the setting sub-
stance, the binding material and in case of emer-
gency the loading, such as e. g. at ordinary tem-
peratures a great strength, absolute impervious-
ness to gas, & smooth glossy surface, good isola-
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tion against heat and electric current, and power
of resistance in chemical respect, but they re-
tain these properties even at higher tempera-
ture, where one of the substances used is lack-
ing a certain property already e. g. where cement
is lacking power of resistance in chemical respect,
or the binding material e. g. cellulose stability of
form. : o
The percentage of addition of binding materials
may be varied within a lower and higher limit
according to the purpose the binding material is
to serve. If the building part is to become im-
pervious to liquid or gas, the percentage by weight
of the binding material may be kept at 6-12 per-
cent and above it. If moreover it is to isolate
particularly well, the percentage by weight may
amount to 30% and more. '
Naturally such percentage by weight varies with
the different binding materials. They may be
determined without difficulty by tests and find
their lower limit at the percentage that suffices
to fill up the pores, and their higher limit at
the .capacity of setting of the setting substance
e. g. of the cement part. : L
By way of example the following pressing
masses may be indicated in percentage by weight:
929% of cement and 8% of benzyl cellulose or
80% of cement, 11% of asbestos fibres and 9%

.of cellulose for building parts impervious to gas

and liquid, isolating, lyeproof. .

As an example for the building part of par-
ticularly good isolating power and chemically
stable may be mentioned a mass of 70% of ce~
ment, 15% of asbestos and 15% of benzyl cellu-
lose.

" The individual component parts are coated by
any of the known methods with the binding ma-
terial e. g. benzyl cellulose, and the pressing mass
attained in this way is pressed e. g. in heated
pressing moulds by hydraulic presses, or for the
manufacture of pipes e. g. in heated strand
presses. But it may also be carried through e. g.
in cold, even refrigerated moulds into which the
hot, pasty pressing mass is pressed or sprayed
respectively from which it separates without
difficulty. So as to prevent the pressing part
from sticking to the hot walls, when using heated
pressing moulds, they are painted with some suit-
able repulsing liquid before bringing in the mass
e. g. when benzyl cellulose is used, with parafiin
oil. But in its stead the pressing mould may
also be lined with thin papéer which may easily be
detached from the pressed article after the press-
ing. After the pressing the pressing part is
thrown out and a little cooling suffices to give it a
proportionately great strength. But the press-
ing may also e. g. be effected in-a cool or re-
frigerated mould in which the pasty hot pressing
mass is pressed or sprayed respectively under high
pressure. )

‘These building parts are particularly suitable
as building parts for electric and electrolytical
apparatus or the like. ~ -

. When manufacturing tight.building parts con-
sisting of a setting substance such as e. g. cement
or the like, in case of emergency in the mixture

* of granulous, pulverulent or fibre-like loading of

70

organic or inorganic nature and a substance
plastic in heqt on the basis of the cellulose, hydro-
carbons, natural asphalt or the like e. g. benzyl
cellulose ete. or binding materials capable of be-

" ing hardened on the basis of the artificial resins

(4]

e. g. phenol or the like, and which are pressed
tight under high pressure and at increased tem-
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perature, the setting of such building parts sub- .

sequently presents great difficulty.

If water has been added to the pressing mass
before pressing, the building part becomes less
tight, and besides it presents difficulties to add
further water to the setting material. The set-
ting method commonly used does not lead to any
success whatever with a so tightly manufactured
building part. Even when lying in water of 100
centigrades for months only the surface layer sets
in fractions of a millimetre,

" The tighter the building material is, the higher
must be the temperature and the pressure to be
applied according to the invention to allow it to
set. Even with 8% by weight of cellulose tem-
peratures of 100 and 150 centigrades and more
and pressures of up to 5 atm. and more must be

" applied. Under these circumstances the building

3

part will then set in about a week to s depth of
about 10 mm. In this connection temperature,
pressure and time do not depend only on the
amount of the portion of binding material, but
to a particularly large extent on its distribution.
The more finely the binding materiai is distrib-
uted, the tighter the building part becomes and
the longer the complete setting takes. The time
of setting is shortened by increasing the tempera-
ture, whilst on the other hand there is also a
lower temperature below which no setting takes
place at all, if the building part is tight. The
temperature is approximately somewhat over 100
centigrades. .

After setting it shows particles of mud depos-
ited on its surface which may easily be removed
e. g. by brushing them off, whereupon a smooth
and brilliant surface appears. The pressure may
be increased by admission of gas e. g. by intro-
duction of compressed air into the setting boiler,
it may also be reduced, if the setting is effected
with a solution of e. g. chloride of soda in water
or some alkaline solution instead of water., In
any case with these different means at hand, the
setting process may . be regulated in a simple
manner.

During setting, the temperature is kept con-
stant according to the invention to av01d forma-
tion of cracks.

The building parts manufactured in this man-
ner are particularly suited for being used as build-
ing parts for electric and electrolytic apparatus
such-as hatteries or the like.

To manufacture a complicated body consisting
of many individual parts and intended to be tight,
the individual parts arc commonly pressed
against cne another with intercalation of special
packinegs or pasted tozether by means of, special
adhesives.
individual separating surfaces is unsatisfactory,

-at least in the long run.

According to the invention individual building
parts which are combined from a setting sub-
stance e. g. cement or the like, in case of emer-
gency in mixture with granulous, fibrous, pul-
verulent loadings of organic or inorganic nature
and a substance plastic in heat on the basis of
the celluloses, hydrocarbons, natural asphalts or
the like e. g. benzyl cellulose or binding material
capable of hardening on the basis of artificial
resins or phencl etc. respectively, into a tight
body by the building parts being pressed on one
another with their separating surfaces and al-
lowed to set in preference at increased tempera-
ture and under increased pressure e. g. in the case
of cement in water or aqueous vapour.

In dsing so, it is advantageous to keep at the
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same temperature the pressing pressure under
which the individual parts are pressed against
one another, lower than the pressure under which
the individual parts are manufactured. .
Then the building parts grow together at the
separating surfaces and e. g. by pressing many
rings against one another in setting a pipe may
be made which is completely tight also at the
separating surfaces of the individual ring. In
case of emergency the individual surfaces may
also be pressed together, whilst inserting building

Dbarts of metal or other materials, so that they

fit closely. When setting the separating surfaces
grow into each other and become completely
tight. Though the building parts do not grow
together with the metal parts, even these sepa-
rating surfaces keep completely tight.

The fact of the building parts growing into
one another is presumably due to the fact that
in setting, particularly with increased tempera-
ture, they extend and grow into places where they
meet no resistance, that is where there are
slightly uneven places. The binding material
plastic in heat is then pushed aside so that the
cement grains of the individual building parts
touch each other at the separating surfaces and
may set. The lengthening which a body com-
bined in such a manner -experiences in settmg
amounts to about 1% of its length.

To facilitate the method the separating sur-
faces of the individual building parts may be
treated according to the invention with a solvent
for the binding material before they are com-
bined e. g. they may be painted or sprayed.

By intercalating elastic members e. g. springs
in the chucking device, provision is made accord-
ing to the invention for the lengthening being
able to take place under the adjusted counter-
pressure, otherwise the body would be staved.

Bodies of such complicated structure which
may consist of many hundreds of individual parts
e. g. filter presses, troughs for. batteries,. electric
and electrolytic cells, have proved to be com-

_ bletely impervious to gas and liquid after setting
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and retained this property permanently.

Thus the method does not only save the pack-
ings which in all other cases must be laid between
the individual building parts but it also produces
a tightness which cannot be attained for any
prolonged periog with special packing.

Even at greatly fluctuating temperatures and
with the extensions or reductions connected with
it the bodies remain tight which may be perma-
nently secured by intercalating elastic bracings
even when e. g. metallic elastic insertions con-
tained in the body, gas or liquid pressures or the
like tend it asunder.

When manufacturing building parts from set-

‘ting substance es, €. g. cement, in case of emer-

gency in mixture with loadmgs such as grains,
fibres, powders of organic or inorganic nature,
€. g. asbestos fibres and a substance plastic in
heat on the basis of the celluloses, hydro- carbons,
natural asphalts or the like e. g. benzyl cellulose
or binding materials capable of being hardened
on the basis of the artificial resins e. g. of prhenol
or the like, it is important that every single parti-
cle of substance be coated by a filim of binding
material before bringing the pressing mass into
the heated mould.

Further it is advantageous -that the particles
of pressing mass are given as globular a shape
as possible so that they are evenly distributed
over the mould and excessive pressures at single
places are avoided.
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This may be attained according to the inven-

tion by the binding material being distributed
evenly over the setting substance e, g. cement in
case ~f emergency in mixtures with loadings, by

perviousness prior to -hydration, comprising the
‘steps of mixing Portland cement with a diminuted
filler and an organic thermoplastic material at

2,328,200

elevated temperature to intimately combine the
heated thermoplastic with the cement and filler,
pressing the mixture into the shape of the desired
article, whereby, due to the presence of the ther-

means of a solvent. The distribution may in case 5 moplastic the pressed article is of relatively great
of emergency be accelerated by stirring and heat. strength, and thereafter hydrating the pressed
Thereupon provision is made under gradual with-~ article at elevajed pressure and temperature, a.nd
drawal of the solvent e. g. by vacuum, in case of ~letting the cement set. N
emergency at an increased temperature and by 2. Method of producing construction elements
suitable mechanical treatment for the pressing 10 such &s plates, pipes and the like, having a high
mass to conglobulate gradually into more or less initial strength and imperviousness, comprising
globular particles. the steps of mixing Portland cement with a dimin-

Apart from the even coating and the globular uted filler and a solidifiable material, pressing
shape this method has the advantage that by ‘the mixture into the shape of the desired article,
adjustment of a definite vacuum and at a definite 15 and thereafter admitting water to the shaped ar-
temperature the uniformity of the pressing mass  ticle at elevated pressure and temperature, where-
can be fixed. It is also possible to retain definite = by the cement is caused to set.
small rests of solvent in the pressing mass or . 3. The method claimed in claim 1, in which
withdraw them practically entirely, if it is of  the hydrating step is carried out by means of
advantage for the pressing step. 90 Steam.

The method may now be described by one of 4. The method claimed in claim 1 in which &/
the many examples of execution possible: sufficient amount of the thermoplastic material

In a ball mill e. g. 92 parts by weight of cement is added to the mixture so that each particle
and 8 parts by weight of benzyl cellulose are thereof is surrounded by a thin film of said
brought in and ground, a solvent for the binding o5 thermoplastic material, and in which sufficiently

" material e. g. 10 parts by weight of benzol being high pressure and temperature are applied {o the
added. ‘The grinding may be effected according to mixture, whereby all pores of the final article are
the invention at an increased temperature e. g.  ¢losed and the surface formed by an impervious
at 100 centigrades so as to obtain a particularly  layer of the said solidifiable material.
fine distribution of the cellulose in the shortest go 9- Ine method of producing strong articles
possible time. After a short time a uniform dis-  ¢omposed of units from cementitious material,
tribution is attained and the benzol is gradually  COMPrising the steps of mixing a cementitious ma-
sucked.oﬁ 'by a water jet pump and condensed terlal With a Solidlﬁable material, pl'essing the
for fresh use. Then the mill is stopped and the mixed materials into a plurality of separate units,
mass taken out. The cement parts are now gj Pressing said separate units together to form the
coated with a very fine layer of cellulose and . final arti(ﬂe, and thereafter admitting Water to
combined into globular particles in great quantity. the shaped article to cause the cementitious ma-
This mass is put into the pressing mould. terial to set.

'I'h»e pressing process may take\p]aCe e. g in 6. The method claimed in claim 5, in which
heated pressing moulds by hydraulic presses or in 40 a solvent for said solidifiable material is applied
heated strand presses e. €. for the manufacture  t0 the meeting surfaces of said units before they
of pipes. In the latter case the mass may be fed  are pressed together.
continually and the strand of pipes pressed out 7. The method claimed in claim 1, in which
be cut-off in definite lengths. sald pressed articles are subjected to a machin-

In our case a pressing mould is being used 45 Ing operation such as cutting, mimng or the like
Owing to the globular shape the mass is rather before the hydrating step.
easily distributed, even in more complicated 8. The method claimed in claim 5, in which
moulds. The pressing mould is heated to about the pressure used for joining the separate units
130150 centigrade Whereby the binding material  together is inferior fo that appled to each unit
becomes plastic under the action of a strong pres- 5 individually.
sure which may amount to many hundred at- 9. The method claimed in claim 1, in which
mospheres per square centimetre and be pro- a solvent for said thermoplastic material is ad-
duced hydraulically. Under the influence of the  mixed to the mixture of cement, filler and the
temperature and the action of the pressure it ° thermoplastic, subdividing the resulting mixture
bakes together in approximately one minute to 55 Into small ball shaped clumps, whereby the ther-
form a finished pressed article, moplastic is finely distributed throughout the

What we claim is: ©  mixture, and thereafter with drawing said solvent

1. Method of producing pressed cementitious  PY Means-of a vacuum action, whereby each of
constm'ction elements such as plates, pipes and said small ball shaped clumps acquires a film-
the like, haying a high initial strength and im- bu like coating of thermoplastic material. -

HANS NIEDERREITHER.
OTTO LANG.
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