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To all whom it may concern:

_Be it known that I, HorRACE E. MILLER, a
citizen of the United States, and a resident of
Newark, in the county of Essex and State of
New Jersey, have invented certain new and
useful Improvements in Apparatus for Dry-
ing Substances, of which the following is a
specification. '

The invention relates to improvements in
apparatus for drying substances as hereinaf-
ter described and claimed.

In the accompanying drawings I illustrate
the apparatus when adapted for use in the
manufacture of celluloid and other com-
pounds of pyroxyline, but it is to be under-
stood however that the invention is not con-
fined exclusively to the drying of any par-
ticular substance.

_A description of the apparatus in its rela-
tion to the manufacture of celluloid, will fully
disclose the nature and objects of the inven-
tion, and hence in this application I particu-
larly refer to this material.

In the manufacture of celluloid and other

¢ pyroxoline compounds, the soluble fiber is

produced by treating the paper with acids
and it is then prepared for subsequent manip-
ulations by being washed in a water bath and
subjected to the action of a “whizzer” by
which the major portion of the water is re-
moved. Thesoluble fiber,camphor, pigments
and color are then thoroughly mixed ard

" ground together in a mill, after which the

35

40

45

50

mass is by hydrauliec pressure pressed into
thin cakes, which are thereafter put into an
evaporating pressto dry the moisture (water)
therefrom, leaving the cakes hard and brittle.
The cakes are then disintegrated by erushing
rolls and the material thus formed is then
thoroughly mixed with solvents and left in
an air-tight box until the solvents have thor-
oughly permeated the mass, when it will be
ready for the next step of the process which
is its subjection to heated calender rolls to
complete the thorough mixing of the ingre-
dients and the formation of a uniform homo-
geneous compound. The material is then
pressed into slabs and sheeted or given other
form and properly seasoned in driers.

The point of the above described process
of manufacturing pyroxoline compounds at
whiceh thepresent invention comesintospecial
useisthatat whichthecakesof materialareput

into the evaporating pressto dry the aqueous
particles therefrom so as to leave the cakes
hard and brittle. The method of thus drying
the cakes of material at present in use is by
placing them between sheets of dry blotting
paper, one above the other, until the evapo-
rating press is full, wherenpon the pressure
being applied, the blotters will absorb from
the cakes the aqueous particles thereof; the
cakes arranged between the blotters are left
under pressure for about twelve hours and
thereafter the blotters having become wet are
removed and dry ones substituted and the
cakes of material between them left under
pressure for another twelve hours when this
step of the process will be complete and the
cakes will be found to be in condition for the
further treatment necessary in the manufac-
ture of celluloid.

In accordance with the present invention I
very much simplify and expedite the process
of removing the aqueous particles from the
material after it has been pressed into thin
cakes by hydraulic pressure, and present an
apparatus by which the blotters are them-
selves dried while inclosing the cakes of ma-
terial and in which the complete drying step
of the process may be completed in a very

| short space of time.

The particular method of drying the cakes
of material will be fully pointed out herein-
after in connection with the description of the
apparatus constitnting the present invention.

Referring to the accompanying drawings
TFigure 1 is a side elevation of an evaporat-
ing press constructed in accordance with and
employing the invention, the plates, blotters
and cakes of material being shown under
pressure and the plates included in the elec-
trie circnit. Fig. 2 is a detached plan view
of the outer. or smooth face of one of the
plates. Fig. 3 is a like view of a portion of
the opposite face of said plate, and which is
corrugated, and Fig. 4 is a detached vertical
section through a bank of the plates, blotters
and cakes of material, said section being on
the dotted line 4—4 of Fig. 2.

In the drawings A designates the hydraulic.

cylinder; B the plunger; C the platen onsaid
plunger; D, E, the top and bottom heads and
F the supporting rods, the whole constituting
the well known hydrauiic press.

The cakes of material G to be dried are
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each placed between the blotters or other ab-
sorbent II, and these are arranged between
the pairs of plates I, the layers of material,
blotters and pairs of plates being banked one
upon the other on the platen C, as shown in
Fig. 1, until the space between said platen
and the head D is about full, whereupon the
electric circuit will be completed and the
pressure applied. ‘

The plates I are perforated and corrugated,
as shown, and are arranged in pairs with the
corrugated surfaces in face to face contact,
the corrngations however in one plate extend-
ing at right angles to those of the next ad-
joining plate so as to cross each. other and
form outlets for the escape of the moisture
which may pass into the perforations. The
perforations referred to are designated by the
letter J, and the corrugations by the letter I.

In the arrangement of the plates, blotters
and cakes on the pressI first place one pair
of the plates upon the platen C, and upon
this the blotter or other absorbent H, where-
upon the cake of material G is placed upon
the said blotter H and then another blotter
or other absorbent H is laid upon said cake
G, and upon this latter blotter I place an-
other pair of plates I. The one cake G is
then in condition to be subjected to the heat
and pressure, but since it is more expeditious
to dry a number of the cakes at one time, I
proceed to bank a number of the cakes be-
iween the blotters and plates on the platen,
and dry them all at one operation. To the
rods F are attached by means of suitable
brackets the rods ¢ having the sleeves b, to

which, by means of suitable binding serews |

are connected the main conductors d, e, of
the eleetric circuit. Upon therods aare also
applied the sleeves f supporting the flexible
conduetors g, which carry at their free ends
the plugs adapted forinsertion into the cor-
rugationsbetween the plates I for the purpose
of connecting said plates in the electric cir-
cuit. The conductors g are independent of
each other, and henee any number of them
may beemployed in accordance with the num-
ber of plates I on the platen. It is apparent
that the electric circuit may be completed
through any pair of the plates I upon the ap-
plication: of the plugs % thereto, and that all
of the plates I are capable of being quickly
brought into the electric circuit or removed
therefrom at will, the plugs % being independ-
ently attachable to the plates and detach-
able therefrom. I do not confine the inven-
tion to the particular means illustrated for
connecting the conductors ¢ to the plates.
In the use of the apparatus the plates,
blotters and material being on the platen C,

- the electric cireunit will be completed through
the plates by means of the conductors g,and
the hydraulic pressure willbe applied, the ef-
fect being that the plates will be heated to
the predetermined degree and the moisture
will be expelled from the cakes and taken up
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by the blotters, which in turn will have their
moisture evaporated by the heat of the plates,
said moisture finding an escape through the
perforations and corrugations of the plates.
It will thus be seen that the process of dry-
ing the cakes of material is rendered contin-
uous and rapid,avoiding the long delays and
ropeated handling and drying of the blotters
incident to the methods heretofore employed
inthe manufacture of pryoxyline compounds.
The current heating the plates will be prop-
erly controlled by a rheostat and hence said
plates may be given just the degree of heat
appropriate for the material under treaiment
according to its nature and condition at the
time of applying pressure.

In drying some materials it will not be nee-
essary toemploy eitherthe hydraulic pressure
to expel the moisture or the blotters to ab-
sorb it, and hence I do not confine the inven-
tion in its broader sense to the use of blotters
or press nor to the drying of any particular
substance, whether in the condition of pulp
or powder or in rigid form.

The apparatus above described when ap-
plied in the manufacture of pyroxyline com-
pounds is, however, of special importance
and results in the saving of much time and
labor and the effectual accomplishment of the
object desired.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In drying apparatus, the perforated
plates corrugated on one face and plain on
the opposite face, and arranged in pairs with
their corrugated faces against each other and
their plain faces outward, combined with con-
nections including said plates in an eleetrice

- circuit; substantially as and for the purposes

set forth. -

2. In drying apparatus the perforated
plates corrugated on ohe face and plain on
the opposite face and arranged in pairs with
their corrugated faces against each other
and their plain faces outward, said pairs of
plates having layers of absorbent material
between them, combined with means for heat-
ing said plates; substantially as and for the
purposes set forth.

-3. In drying apparatus, the press, the rods
a, a, the conductors d, e, connected respect-
ively therewith and the series of independent
conductors ¢ secured to said rods, combined
with the series of perforated plates baving
outlets for moisture and adapted to receive
one end of said conductors g, and the layers
of absorbent material; substantially as and
for the purposes set forth.

Signed at New York, in the county of New
York and State of New York, this 24th day of
October, A. D. 1891,

HHORACE E. MILLER.

Witnesses:
CHas. C. GILL,
Ep. D. MILLER.
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