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This invention relates to drying apparatus,
and relates more particularly to means for main-
taining a desired air balance between drying air
and air external a drier. .

In drying systems of the type where it is cus-
tomary to pass continuously, through drying air,
sheet material or wires, for example, which have
previously been coated with some form of coating
material, the problem of preventing the escape
of the drying air has been serious. In some cases,
the vapor given off from the coated material in
the drying operation is explosive, and, obviously,
it is undesirable for such vapor to be vented to
the atmosphere.

The difficulty of preventing the escape of the
drying air and the vapor carried thereby in all
drying systems, where the material is coated ex-
terior of the drier and is passed into the drier,
is that the drying air .and the vapor carried
thereby escape through the same openings
through which the material to be dried enters
and leaves the drying chamber. Since the static
pressure exists within the drier, some of the air
and vapor escapes regardless of how small the
opening for the passage of the material is made.

According to a feature of this inventlon, the
drying air under static pressure in the drying
chamber passes through the outer nozzle of an
injector type venturi, and the material to be
dried is caused to pass through the inner or in-
duced air flow nozzle of the same injector. The
drying air under static pressure thus tends to
induce air flow external the drying chamber into
the chamber with the entering or leaving coated
material to be dried, the inflow of external air
forming an effective air seal for preventing the
escape of the drying air and any vapor carried

thereby.,

According to another feature of this invention,

the injector nozzles are made adjustable so that
a perfect air balance will be maintained where
desired. The injector action is regulated until no
air flows in through the cpening ‘provided for

the material, and no air or vapor flows out

through this opening. Thi~ is ‘desirable In cer-
tain instances where it is aot desired to dilute
the drying air with extermal air, or where it is
desired to keep the dryi.g and ventilating air
systems separate. .

The injector nozzles may, according to this in-
vention, be adjusted to provide a positive inflow
of external air through the opening provided

for the passage of the coated material, the in--

drawn air providing make-up air, which may be

equal to the amount of heated air which may
be exhausted.

An object of the invention is to prevent the
escape of drying air and vapors carried thereby
from the drying chamber through the openings 5
provided for the passage of material in or out

‘of the chamber.

Another object of the invention is to provide a
Venturi air seal for the passage of coated ma-
terials in or out of a drying chamber. 10

Another object of the invention is, where de-
sirable, to maintain an air seal at the points of
passage of coated material in or out of the drying
chamber, which prevents the escape of drying air
and vapor carried thereby, and the entrance of 15
external air.

Other objects of the invention will be apparent
from the following description, taken together
with the drawings. .

The invention will now be described with ref- g9
erence to the drawings, of which:

Fig. 1 is a view, partially in section, of a ver-
tical tower drier provided with the Venturi air
seals or locks, according to this invention;

Fig. 2 is a sectional view along the lines 2—2 g5
of Fig. 1; )

' Fig. 3 is a sectional view along the lines 3—3
of Fig. 1; -

Fig. 4 is a sectional view along the lines 4—
of Fig. 3; 380

Fig. 5 is a partial, sectional view along the
lines 5—5 of Fig. 3;

Fig. 6 is a partial, sectional view along the
lines 6—6 of Fig. 3;

Fig. 7 is a plan view, partially in section, of 35
drying apparatus according to this invention,
for the drying of sheet material, and is of the
horizontal type;

Fig. 8 is a sectional view along the lines 8—8
of Fig. 7; 40

Fig. 9 is a sectional view along the lines 9—9
of Fig. 7, and

Fig. 10 is a sectional view along the lines 10—I0
of Fig. 9.

The vertical -tower drier of Figs. 1 to 6 inclu- 45
sive is of the type in which a copper wire, for '
example, is first coated with an insulating mate-
rial, then passed through the drier, is again
coated, and again ‘passed through the drier, this
being repeated for a number of -times. This 50
form of tower drier is well known to those skilled
in the art, and so only those elements necessary
for an understanding of the present invention
have been illustrated by the drawing. It is be-
lieved sufficient to say that the wire 12, which
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enters and passes from the drying chamber 13,
is a continuous wire which is coated and dried
in a number of stages. The wire 12 is thus
sprayed by apparatus (not shown) and enters
the channel (4 at the lower left hand corner of
Fig. 1, passes upwardly through the channel {4,
and from the drying chamber through the ven-
turi 16, which is shown af the upper left hand
corner of Fig. 1. During passage through the
channel {4, the wire is subjected to heated air,
which enters from a source (not shown) through
the air duct 5. The wire is then coated and
has its direction reversed by apparatus (not
shown), and it again enters the drying chamber
i3 through the venturi {7, following which it
passes through the drying chamber in the sec-
ond channel 14, which is also supplied with heat-

.ed air from duct 15, and then passes from the

lower portion of the drying chamber 13, where
it again has its direction reversed and is coated,
and again enters another channel 14 of the dry-
ing chamber, and passes through a third venturi
18, and so on, there being, in the particular em-
bodiment illustrated by the drawings, sixteen
drying chambers {4 and sixteen Venturi nozzles
at the upper portion of the drying chambers,
similar to nozzles 16, 17 and (8. These nozzles
will now be described with reference to Figs. 2 to
6 inclusive.

Referring now to Fig. 2, the air flow through
th duct {5 enters the chamber 1§ at the upper
portion, through the grille 19, and passes there-
from at its lower portion through the grille 20,
into a recirculated air passage 21,

Referring now to Fig. 3, it is seen that the air
flow through the duct 15 passes through the outer
injector nozzle 22 and induces air flow in the usu~
al injector nozzle through the inner injector noz-
zle 23. The wire to be dried passes from the
drying chamber {3 through the center of the in-
ner nozzle 23. The drying air and any induced
air from external the drying chamber then
passes into the channel 14 in which the coated
wire is subjected to the drying action of the air.

Figs. 4, 5 and 6 illustrate the parallel arrange-
ment of the plurality of injector nozzles arranged
at the upper portion of the vertical tower, dry-
ing chamber 13. N

The injector nozzles are adjustable to enable
external air to be indrawn or to enable a perfect
balance between external and internal air to be
maintained. This may be accomplished by mov-
ing the inner nozzle 23 up or down with respect to
the outer nozzle 22, by manipulation of the nut 24
and lock nut 25 upon the threaded portion 26 of
the inner nozzle 23. When the inner nozzle 23
is moved nearer the outer nozzle 22, the distance
between the tip of the nozzle 23 and the converg-
ing walls of the nozzle 22 decreases. The drying
air which produces the injector effect, passes
through the space beween the tip of the nozzle 23
and the converging walls 22 and as this space de-
creases in area, the velocity of the drying air pass-
ing therethrough, consequently increases, there-
by exerting a greater inducing effect upon the
flow of external air through the nozzle 23.

Since the drying air is under static pressure, its
tendency is to escape through nozzle 23, which it
would do, were not the injector arrangement ac-
cording to this invention, provided. Consider the
nozzle 23 adjusted to its uppermost position.
Then, the space between the tip of the nozzle 23
and the converging walls of its associated nozzle
22 is so great, the velocity of the drying air pass-
ing through this space so small and the injector

2,005,580

force so weak that the drying air will ordinarily
escape through the nozzle 23, thus preventing any
entry of external air.

Now consider that the nozzle 23 is adjusted to
its lowermost position. Then the space between
the tip of the nozzle 23 is so small, the velocity of
the drying air through this space so great and the
injector effect so large that the flow of external
air would be induced through the nozzle 23.

The upper and lower limits of the nozzle 23 are
so chosen with respect to the pressure of the dry-
ing air and other factors to be considered, that
at the lower limit of the nozzle movement, ex-
ternal air would be drawn into the system: at the
upper limit of adjustment, the drying air would
escape; and at some intermediate point, the loca-
tion of which obviously depends upon the static
pressure of the drying air and other physical fac-
tors involved, the inducing effect of the injector
tending to draw in external air will balance the
tendency of the drying air due to its being under
pressure to escape through the nozzle 23. In the
particular embodiment illustrated, it was per-
ferred to maintain a heat balance to prevent heat
losses. If external air was drawn into the dry-
ing chamber, it would dilute the heated air and,
of course, being cooler than the heated air, would
cause heat losses. In other drying systems, it
may be perferred to draw in outside air for use
as make-up air, or for other reasons, and so this
may be accomplished by adjustment of the in-
jector nozzle. If desired, this also may be ac-
complished by variation in the static pressure of
the air supplied through the duct 15, but this is
ordinarily not desirable.

The inflow of the external air into the lower
portion of the drying chamber {3, through the
small openings 27 through which the wire 12
passes into and out of the lower portion of the
drying chamber, is prevented by the downward
flow of the heated air in the direction opposing
the entrance of outside air. The drying air is
not under sufficient static pressure to cause it to
pass. through the small openings 21, especially in
view of the fact that an easier path for it is pro-
vided through the grille 20 into the recirculated
air passage 21. If desired, of course, the injector
devices according to this invention could be used
at.the openings 27 in the lower portion of the
chamber [3, and this may be desirable where con-
ditions justify same.

Pigs. 7 to 10 inclusive illustrate the application
of the invention to a drying system of the hori-
zontal type in which coated sheet material is
dried. For example, fibrous sheet material may
be coated with pyroxalin, and then dried. The
upper portion of Fig. 7 comprises the usual blow-
er 30 for forcing air through the system, the con-
denser 31 for enabling valuable material in'the

vapors from the coating material to be recovered,

the heaters 32, etc.
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The material to be dried enters the drying -
chamber 33 as follows: Cloth from the roll 34

passes through the sprayer 35 .and thence into
the drying chamber 33 through the venturi 36.

It then passes through one section of the drying -

chamber and passes out through the venturi 87,
and is passed over the roller 38, and is rewound
on the roll 39. Cloth from the roll 40 is sprayed
by the apparatus 41, and then passes through
the venturi 42, and thence, once through the
drying chamber and over the roller 43 in the dry-
ing chamber, then again through the drying
chamber and over the roller 44, and then again-
through the drying chamber, then out through

70
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the venturi 45, over the rollers 46 and 47, and
then is rewound on the roll 48.

Heated air is forced by the fan 30 through the
duct 50 and thence, first into the channel 5{,
from which a portion enters the channel 52, and
then into the outer nozzle 53 of the venturi 36
to tend to induce air flow through the inner noz-
zle 54 of the venturi, through which the sheet
material 55 to be dried passes.

Another portion of air from the channel §i
passes into a channel 56, which is similar to chan-
nel 52, but located at the other end of the drier,
and which supplies air for injector purposes to
the venturi 37,

Another portion of the air from the channel 5
passes through the openings 57, at each end of
the drier, and then passes into the channel 58,
through which the material 55 passes and serves
to dry the coated material.

The duct 50, in like manner, supplies air
through opening 59 into channel 60, and from
which a portion passes into the channel 61 to op-
erate the venturi 45, and into the channel 62 to
operate the venturi 42, and another portion of
which passes through the openings 63 and 64 to
dry the coated material passing therebeneath.

Finally, the duct 50 supplies, through the open-
ing 65 and into the channel 66, drying air, which
passes from the opening 67 to dry the coated ma-
terial passing thereabove, and through the open-
ing 68 to dry the coated material passing there-
below. A portion of the drying air is drawn, by
action of fan 30, into the recirculated air inlets
69, and thence into the recirculated air duct 70,
and in contact again with the heaters 32. An-
other portion of the drying air is drawn in
through the openings 1l intc the duct 12 and
thence through the condenser 31, where sufficient
of the vapors collected by it may be condensed to
enable the drying air, in its next circuit through
the drying chamber, to dry the coated material.

The Venturi or injector nozzles shown by Figs.
7 to 10 inclusive are adjustable in the same way
as those described in connection with Figs. 1 to 6
inclusive are, in order that they may be made to
maintain a balance between the drying air and
external air at the openings through which the
coated material passes in and out of the drying
chamber, or one or more of the venturis may be
adjusted to draw external sair into the drying
chamber to provide make-up air. When external
air is drawn into the drying chamber, a portion of
the drying air may be exhausted to the atmos-
phere through the vent 73.

Whereas the invention has been described in
connection with coated materials, it should be un-
derstood that it applies equally well to the drying

3

of other materials. For example, the invention
may be used in the drying of sheets formed from
cellulose materials, such as paper, artificial cloth,
or the like, and may also be used in textile mills,
or.in any other system where material previous-
ly treated is passed into or out of a drying cham-
ber into which a conditioned vapor for drying pur-
poses is supplied.

Whereas several embodiments of the invention
have been described for the purpose of illustra-
tion, it should be understood that the invention
is not limited to the details described, since many
modifications may be made by those skilled in the
art without departing from the spirit of the in-
vention. '

What is claimed is:

1. Drying apparatus comprising a drying cham-
ber, means for providing drying air under static
pressure within said chamber, an opening in said

chamber through which material under treat- 2

ment passes, means utilizing drying air for in-
ducing the flow inwardly through said opening of
atmospheric air, and means for adjusting the ef-
fect of said last mentioned means to induce the
flow of external air into said chamber or to pro-
duce a balance between the drying air in said
chamber and atmospheric air external said cham-
ber to prevent the flow of drying air through said
opening and the flow of atmospheric air through
said opening.

2. Drying apparatus comprising a drying cham-
ber, means for providing drying air under static
pressure within said chamber, an opening in said
chamber through which material under treat-
ment passes, a venturi in said opening, means
for conducting atmospheric air outside said cham-
ber through said opening to said venturi, means
for directing drying air through said venturi to
induce the inward flow through said opening of
atmospheric air, and means for adjusting the
velocity of drying air flowing through said ven-
turi to vary the volume of flow of external air
through said opening into said chamber.

3. Drying apparatus comprising a drying cham-
ber, means for providing drying air under static
pressure within said chamber, an opening in said
chamber through which material under treatment
passes, a venturi within said opening, a nozzle
within said opening for conducting atmospheric
air outside said chamber to said venturi, means
for directing drying air through said venturi to
induce the inward flow through said nozzle of
atmospheric air, and means for varying the dis-
tance between the tip of said nozzle and said ven-
turi to vary the inducing effect of said drying
air upon atmospheric air external said opening.

ALBERT W. FERRE.
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