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My Invention relates to a process of producing
articles by an injection moulding machine from
a cellulose ester material, more particularly
from celluloid.

In a machine of this type the material is fed
in commlnuted condition into a cylinder and is
heated thereln to a temperature rendering it
plastic, whereupon the material is injected by a
plunger through a nozzie into a mould. In the
mould, the material cools and solidifles immedi-
ately and is then ejected therefrom. The mate-
rial operated upon In this manner must be ca-
pable of being heated to a temperature surpassing
the solldifying point sufficlently to enable it to
completely fill the cold mould before solidifying
therein, Por this reason, it has been common
practice prior to my invention to raise the tem-
perature of the heatiug cylinder through which
the material is fed, to a temperature of at least
300 centigrades.

These conditions of operation have precluded
the possibillty of working celluloid in injection
moulding machines, as this material, when heat-
ed to a temperature in excess of about 200 centi-
grades and subjected to pressure, is liable to ex-
plode, It is highly desirable, however, to use cel-
luloid in injectlon moulding meachines as this
material is avallable on the market at a low
price and has very favorable properties, such as
high elasticity and strength, s high electrical
conductivity and Insolubility by gasoline and
benzol.

A chemically related material, to wit cellulose
acetate, has been successfully moulded in injec-
tlon moulding machines as this material {s ca-
pable of resisting much higher temperatures. In
order to render it suficlently plastic, a pulverized
plastifier Is added thereto.

Attempts, however, of making use of such plas-
tifiers for moulding celluloid in an injection ma-
chine have not been suceessful. Experience has
shown that added plastifiers either adversely af-
fect the properties of the moulded articles ren-
dering the same turbid and soft or, if added in
& smaller proportion, are incapable of increas-
ing the plasticity of the celluloid within the per-
missible temperature limits sufficiently to enable
the material to completely fill the mould,

I have found that cellulose esters, particularly
celluloid, can be successfully operated upon in an
injection moulding machine, if the material is
subjected to a preparatory treatment by bring-
ing the material into an atmosphere containing
a volatile solvent. In this atmosphere the ma-
terial is kept suflclently long to soften it but is
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removed therefrom, beforeit assumes a sticky con-~
sistency, and is then fed into the Inlection mould-
ing machine. If the raw material {s in gramu-
lated condition, the preparatory treatment by
vapors of aceton, alcohol, amyl acetate or the
like will take about ten minutes. Preferably, the
materlal is brought into a closed space contain-
ing the solvent but is kept out of contact there-
with. The heating cylinder of the injection
moulding machine is heated to =0 low a tem-
perature as to preclude any risk of explosion
heating the celluloid to a temperature ranging
from 90 to 150 centigrades, preferably to a limit
In the neighbourhood of 120 centlgrades. The
article so produced are fully homogeneous and
satisfactory in any respect.

While my Invention offers the greatest advan-
tages when applied to celluloid, it 1s applicable to
other thermoplastic cellulose esters, such as cel-
lulose acetate or to a material marketed under
the trade name “Astralon.”

When applled to such materials it offers the
advantage that pulverized plastifylng agents need
not be added and that, therefore, the material
necd not be pulverized for the purpose of such
addition. Also, it permits the production of
transparent articles which cannot be produced,
when a pulverized plastifying agent is added.

I may add suitable fllling materlals such as
wood pulp, fibrous materials or the like to the
raw material, particularly to celluloid, and In this
event subject these fllling materials to the same
preparatory treatment. This may be done by
pulverizing the raw material by admixing the
filling material and by subjecting the mixture so
obtained to the preparatory treatment by vapors
of solvents. I have found that the proportion of
the fllling material may be raised up to 50% of
the mixture without adversely affecting the prop-
erties of the articles so produced.

The duration of the preparatory treatment
must be so limited that the material will not
swell and will not hecome sticky. Otherwise, the
articles produced therefrorn would remaln soft
and sticky and would be difficult to remove from
the mould,

An example of my Improved process will now
be described by reference to the accompanying
drawing in which an injection moulding machine
and means for the performance of the prepara-
tory treatment are illustrated.

Waste celluloid in form of chips and sheets Is
so comminuted that the largest particles may
freely pass through the lower mouth of the hop-
per 10 of the Injection moulding machine. This
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machine comprises a cylinder (! into which the
thermoplastic material may be fed through the
hopper 10. The cylinder is provided with a heat-
ing jacket 12, whereby the material fed into the
cylinder is heated to plastic condition, and ter-
minates In a nozzle 13, which may be pressed
against the mouth of a mould 4. The material
fed into the cylinder 11 is injected in plastic con-
dition i{nto the mould through the nozzle 13 by
the piston 15. After the material injected Into
the mould has solidified, the mould is opened
and the finished article fs eJected therefrom. At
the same time, the piston 16 {s withdrawn and
new material fed into the cylinder through the
hopper (0 for the subsequent cycle of operation,
As machines of thls kind are well known in the
art, as detalled description thereof may be dis-
pensed with,

Numeroug attempts have been made prior to
my Invention to work on celluloid In machines
of this kind, as this material has numerous valu-
able propertles and is available on the market at
a low price. These attempts have not met with
success, however, as cellulold must not be heated

beyond a temperature of about 200° C and, at .

this temperature, Is not sufficlently plastic to
completely fill the mould, since it solidifies there-
in prematurely. I have found that the prepara-
tory treatment described herelnabove fully rem-
edies this condition.
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I may carry out this treatment by means of a
rotary drum |6 mounted on a horizontal sta-
tionary axle |11, The drum which is provided with
an opening and may be sealed by a cover plate 18,
is charged with a suitable quantlty 18, e.g. €0
pounds, of the comminuted cellulold. An open
container 20 mounted on the stationary shaft 17
within the drum is filled with a sultable solvent,
for instance, with one quart of aceton or alcohol.
Then, the drum 1is sealed and is rotated for about
twenty minutes. This process is carried out at
normal temperature. Then, the cover 19 s
opened and the material is discharged into the
hopper 10 which is then closed by a cover plate
21,

The period cf time over which the preparatory
treatment of the material 19 should be extended
varles with the nature of the material and of the
solvent and may be readily determined by experl-
ments. It must be s¢ chosen as to reduce the
softening temperature of the material sufficiently
to secure a complete filling of the mould 14 with-
out, however, rendering the material so soft that
the articles will remain sticky. Care must be
taken to prevent the material from coming into
contact with the liquid solvent. As stated here-
inabove, the material 18 may contain a suitable
proportion of fliling materials unless it 18 desired
to produce transparent articles.

GERHARD KIRCHNER.





