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14 Claims.

My invention relates to driers and the like,
and is largely concerned with arrangements and
provisions for the air circulation. or movement.
Various advantages that can be realized through
the invention will be apparent to those skilled in

_ the grt frem my description hereinafter of se-
" lected and ‘preferred embodiments,—said advan-
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tages including rapid circulation, thorough con-
tact of the air with the material under treatment,
and compactness of the apparatus in.proportion
to its drying capacity. The particular embodi-
ments here illustrated are especially adapted for
use in the textile industry, for drying fibrous
materials or raw stock, though not limited to this
particular use.

In the drawings, Fig. I shows a vertical cross-
section through one form of drier conveniently
embodying my invention.

Figs. II, III, IV, V and VI are similar views
illustrating medifications.

Fig. VII is & plan view, with the top portion
of the outside drier housing broken away and
removed, taken as indicated by the line and ar-

- rows VII—VII in Fig. VI.
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" best penetration thereof by the air.

Fig. VIII shows & vertical section, through
the upper portion of the drier, taken as indicated
by the line and arrows VIO—VIII in Fig. VII.

Figs. IX and X are views similar to Figs. V
and VI, showing other modifications.

The drier here shown has a contact or drying
chamber 10 in which the material A under treat-
ment is supported by suitable means, shown as a

.conveyor 11 of spaced transverse bars support-

ing a wire cloth apron 1la. In a compartment
12 of the chamber 10 is a centrifugal multi-vane
fan 13, shown to best advantage in Fig. VIII,
which receives air axially through an intake
opening 14 in the casing wall 15 at one side of
the chamber 10 and discharges the air periph-
erally. These multi-vane fans 13 are preferably
those known in the art as cycloidal fans, in that
they are adapted to deliver a positive flow of
air, without any tendency towards spiral or
whirling action of the air current. The discharge
from the fan 13 goes directly down into the
nain portion of the chamber 10, on the material
A therein. Between the fan 13 and the material
A is shown inclined deflecting means 16, that
helps to distribute the air across the width of
the chamber 10, and may be adjustable to con-
trol and regulate the air distribution. The close-
ness of the material A to the fan 13 gives the very
Passing
through the material A, the air leaves the cham-
per 10 through an outlet opening or gap 17 in

1930, Serial No. 492,146
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the wall 15, As here shown, the drier is en-
closed in an external housing 18 that forms a
return chamber or passage 19 beside the wall 15,
connecting the openings 14 and 17. The fan
compartment or casing 12 is much narrower

" than the chamber 10, and the casing wall 15 is

correspondingly offset, and flared downward and
outward to conform to the lateral expansion of
the air stream to the full width of the contact
region proper of the chamber 10. The housing
wall 18 and return passage 19 are correspondingly
offset.

The drier shown in Figs. I-IV is double, with
the construction above described duplicated at
the two opposite sides of the apparatus, so that
there are similar return passages 19 in the en-
closure 18 at opposite sides of a central contact

" chamber 10, giving a balanced air circulation,

and the enclosure 18 has a narrowed lateral mon-
itor-like extension or turret 20 at its upper side,
opening downward into its mid region, with the
fan compartment 12 in the midst of this exten-
sion 20. Instead of two single-inlet centrifugal
fans 13 side by side in the compartment 12, I
have shown one centrifugal fan 13 of double
inlet type, receiving air axially from both sides.
The fan shaft 20a extends out through the walls
18 at either side of the extension 20, where its
bearings 21 are located, as well as its driving
means, shown as puileys 22, for driving belts (not
shown). Thus the bearings 21 and the driving
means 22 are not exposed to the heat in the drier.
However, the parts 21, 22 lie within.the overall
width of the housing 18, in the space afforded by
the narrowness of the extension 20, so that they
do not increase the floor space occupied. Because
of the central location of the fan 13, greater uni-
formity of air circulation is achieved in this
double drier than with a single circulation type.

As shown in Fig. I, the conveyor 11 has rollers
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23 that run on rails 24 mounted on the inner cas- .

ing walls or partitions 15. At either side of the
conveyor 11 is an upright guard 25 that confines
the material A and excludes it from the rollers 23
and rail 24. In the case of the loaded upper run
of the conveyor 11, the upper edge of the guard 25
travels quite close to an inward extending por-
tion or shoulder 26 of the wall 15, so as to pre-

1006

vent air leakage around the edges of the conveyor

11. The lower return run of the conveyor 11 trav-
els upside down below the openings 17. -

In Fig. I, a heater 30 for the air is shown in
the chamber 10, beneath the conveyor 11 but above
the openings 17. This heater 30 comprises pipes
or coils 31 extending lengthwise of the conveyor
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11, and distributed across the width of chamber
10 and conveyor 11, so .as to heat the air uni-
formly. The streams of heated air issuing beneath
the pipes 31 are thoroughly mixed in making the
90° turn to right and left to the openings 17,
as well as in the crooked passages 19 and in the
fan 13, so that a very uniform heat is applied to
the material A.

In Fig. II, there are two heaters 30, one in each
of the passages 19. Here the vertical walls 15 at
opposite sides of the chamber 10 are prolonged
upward at 32 above the slopmg portions of said
walls, to assure contact of the returning air with
all of the heating pipes 31.

In Fig, III, the heater 30 is like that of Fig. I,
but located above the conveyor 11 instead of be-
low it. Accordingly, sloping aprons 33 extend
inward from the partition walls 15 close over

the upper edges of the conveyor guards 25 for

the same purpose as the shoulders 26 in Fig. I.

Fig. IV shows an inversion of the general ar-
rangement illustrated in Figs. I, II and I1: i. e.,
the narrowed extension 20 of the enclosure 18,
the fan compartment 12, and the fan 13 are at
the bottom, and said fan 13 discharges air upward
into the chamber 10 against the material A on the
conveyor 11.
however: i. e., its upper run is still the loaded
one, and its lower run the idle return run. As the
air blows up through the conveyor 11 and the
material A resting thereon, a screen or grid 35 1s
provided over the material A, in the form of an
openwork “conveyor” similar to the conveyor 11
and travelling at the same linear speed, and lo-
cated just below the openings 17, so as to prevent
the material A from blowing out through the
openings 17 into the chambers 19. This conveyor
35 travels on tracks 36 mounted on the inner sides
of the partitions 15 with its active lower run just
below the openings 17, and its return run just
above them. While the heater 30 might, of
course, be variously located, as indicated in Figs.
I-I1, in the present instance it is shown below
the material A, between the upper and lower
runs of the conveyor 11,

A machine of cross-sectional arrangement such
as shown in Figs. I-IV may comprise any number
of units, each with its fan or fans 13. Also, the
drier can be built single instead of double, with
either a single or a double fan, and with a straight
vertical wall at one side, corresponding in loca-
tion to the vertical center-line of the double drier.
'This, of course, gives only a single return passage,

-at one side of the drier, and an unsymmetrical

location of the fan 13, over one side of the material
A, and hence not, perhaps, so uniform & circula-~
tion of air as the double drier. Various construc-
tions of this character are shown in Figs, V-X.
Except as hereinafter deseribed, these construc-
tions are substantially like those already de-
scribed (more especially that of Fig. I, and
are marked with the same reference cha.racters,
in order to avoid repetitive description. -

Fig. V shows a single er resembling the
double-drier of Fig. ITI, with a single centrifugal
fan 13 over the left-hand side of the contact
chamber 10 and the material A, and a single re-
turn passage 19 leading directly to the single
inlet 14 of the fan compartment or casing 12,
Deflectors 16a directly below the fan 13 are both
inclined toward the right, so as to throw much of
the air stream toward that side of the chamber
10 and make the circulation through the material
A as uniform as possible.

Fig. VI shows a single drier like that of Fig.

The conveyor 11 is not inverted,

1,965,229

V, but having a double centrifugal fan 13 with
its compartment or casing 12 spaced from the
outer casing wall 18 to afford inlets 14 from both
sides of the fan. Fig. VII affords a fragmentary
plan view (with a part of the outer housing 18
in section) of a length of drier including two fans
13 and casing 12, showing how the air from the
return passage 19 reaches the inlets 14 at the
far side of the fans (Fig, VI); and Fig. VIII is

8 corresponding sectional view, taken as indi--
cated by the line and arrows VIII—VIII in Fig.

VII. .
Fig. IX shows a single drier with its return
passage 19a at the same side. of the contact
chamber 10 as the single-inlet centrifugal fan
13, instead of at the other side, as in Figs. V and
VI. As here shown, there is a sloping baffie 37
extending from the upper edge of the opening 17
toward the other side of the chamber 10, so as to
equalize the air flow in the chamber 10 and
through the material A.

Fig. X shows a single drier like that of Fig.
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IX, but with a double fan 13 instead of a single

one.

It will be understood that in all the forms illus-
trated, the return chamber or passage 19 ex-
tends along at least two adjacent. vertical and
horizontal sides of the contact chamber 10. The
fan casing or compartment 12, as shown in Figs.
VII and VIII, which essentially represent the con-
struction in all cases where a double fan is used,
is located in a horizontal portion of this passage
19, while the vertical portion (or portions) of
this passage 19 communicates with the chamber
10 at a point reinote from the fan discharge into
said chamber. Thus the air must in all cases

- traverse the chamber 10 diagonally, assuring its

more uniform action on the material A over the
whole width of the chamber 10. In Figs. I-IV,
the passage 19 extends around three adjacent
sides of the chamber 10; and this is also essen-~
tially true of Figs. IX and X, since the space
below the baflle 37 may be regarded as a hori-
zontal extension of the return passage 19 be-
neath the contact chamber 10 proper, and the
opening at the end of the bafile 37 as the con-
tact chamber outlet into this horizontal por-
tion of the passage 19.

Having thus described my invention, I claim:

1. In apparatus of the character described, an
enclosure, partitioning dividing the interior of
said enclosure into a contact chamber, setting
apart a narrower fan compartment, and also &
return passage flanking both the chamber and
the fan compartment with communication there-
into by relatively remote openings; heater means
coextensive with and proximate the conveyor; a
centrifugal multi-vane fan in the compartment
aforesaid receiving air axially from the return
passage and discharging it peripherally into the
contact chamber only; and deflecting means at
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the fan outlet for diffusing the discharging air

directly onto and evenly across the material on
the conveyor.

2. In apparatus of the character described, an
enclosure with a turret opening thereinto; par-
titioning dividing the interior of said enclosure
into a contact chamber setting apart a narrower
fan compartment in the turret, and also defining
a return passage flanking both the chamber and
fan compartment with communication into said
chamber and compartment by relatively remote
openings;” means for conveying material to be
treated through the contact chamber; heater

140
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means coextensive with and closely proximate 150
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the full extent of one flight of the conveyor; a
centrifugal multi-vane fan in the compartment
aforesaid receiving air axially from the return
passage and discharging it peripherally into the
contact chamber only; and adjustable deflecting
means at the fan outlet for diffusing the dis-
charging air directly onto and evenly across the
material of -the conveyor.

3. In apparatus of the character described the
combination of an enclosure and partition means
dividing the same into a contact chamber and a
return chamber, the latter communicating with
the former at separated points, means for pro-
gressively supporting material to be treated in
the contact chamber between said points, heater
means extending lengthwise of and across the
width of the progressing means, and a centrifugal
multi-vane fan in said contact chamber receiv-
ing air from the return chamber axially, and
discharging said air peripherally for divergent
diffusion directly onto the material. )

4, The combination, in an apparatus of the

" character described, of an enclosure containing
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a contact chamber with a narrowed fan com-
partment, there being an air intake opening in
the fan compartmeént wall and an air outlet
from said compartment into the contact cham-
ber; means for progressively supporting material
to be treated in the contact chamber between said
openings; heater means extending lengthwise of
and across the full width of the progressing
means, a centrifugal multi-vane fan in said nar-
row compartment receiving air axially through
the intake opening, and discharging the air pe-
ripherally by way of the outlet opening afore-
said directly into the contact chamber; and in-
clined deflectors in said chamber for divergently
distributing the air from the fan across the full
width of the contact chamber.

5. The combination, in an apparatus of the
character described, of an enclosure containing
a wide contact chamber and a narrowed fan
compartment opening into the mid region of said
chamber, there being air intake openings in the
opposite sides of said compartment and an outlet
therefrom into the contact chamber; conveyor
means for supporting material to be treated in
said contact chamber between said openings;
heater means extending lengthwise of and across
the full width of the conveyor means and cen-
trifugal multi-vane fan means in said compart-
ment receiving air axially from both sides
through said intake openings and discharging
the air peripherally for divergent diffusion di-

-rectly into and evenly across the contact cham-

ber. - )

6. The combination, in an apparatus of the
character described, of an enclosure containing
a wide contact chamber and a narrowed fan com-
partment opening into the mid region of said
chamber, there being air intake openings in the
opposite sides of said compartment and an outlet

therefrom into the contact chamber; conveyor

means for supporting material to be treated in
said contact chamber between said openings;
centrifugal multi-vane fan means in said com-
partment receiving air axially from both sides
through said intake openings and discharging the
air peripherally directly into the contact cham-
ber; and heating means in said chamber between
said openings distributed across. its width, said
heating means extending lengthwise of and
spacedly paralleling the conveyor means.

7. In apparatus of the character described the
combination of an enclosure and partition means

3

dividing its interior into a central contact cham-
ber having a narrowed fan compartment open-
‘ing into its mid region, with air return passages

at either side of said contact chamber and com-~.

partment, each in communication with both of
them; conveyor means for supporting material
to be treated in said contact chamber between
the points of communication with -said return
chambers; heater means extending lengthwise of
and across the full width of the conveyor means;
and centrifugal multi-vane fan means in said

compartment receiving air axially from each of .

said return chambers and discharging said air
peripherally for divergent diffusion directly into
and evenly across the contact chamber,

8. In apparatus of the character described the
combination of an enclosure with a narrowed
turret opening into its mid region; partition
means dividing the interior of the enclosure intoc
8 central contact chamber with a narrowed fan
compartment in the midst of said turret and
return passages at either side of said chamber
and turret, each passage communicating with
said chamber and the fan compartment through
an opening in the corresponding partition; con-
veyor means for supporting material to be treated
in said chamber between said openings; heater
means extending lengthwise of and adjacently
across the full width of the conveyor means,
centrifugal multi-vane fan means in said com-
partment receiving air axially at either side from

‘said passages and discharging the air periph-

erally for divergent diffusion directly into and
evenly across said chamber; and fan shaft bear-
ings at the exterior of the turret on either side.

9. In apparatus of the character described the
combination of an enclosure with a narrowed tur-
ret opening into the top thereof; partition means
dividing the interior of the enclosure into a con-
tact chamber with a narrowed fan compartment
in said turret and a return passage extending
vertically. upward beside said chamber directly
to said fan compartment, said passage commu-
nicating with said chamber and fan compart-
ment through openings in said partition; a bafle
extending from said partition above the opening
from the chamber into said passage toward the
opposite chamber wall; conveyor means for sup-
porting material to be treated in said chamber
between said openings; heater means extending
lengthwise of and adjacently across the full
width of the conveyor means and a centrifugal
fan in said compartment receiving air axially
through the. corresponding partition opening and
discharging the air peripherally for divergent
diffusion directly into and evenly across said
chamber. .

10. The combination, in an apparatus of the
character described, of a casing containing a
contact chamber with a narrowed fan compart-
ment, there being an air intake opening in the
fan compartment wall and an air outlet there-
from into the contact chamber wall at a point
-remote from said intake opening of the fan com-
partment; conveyor means for supporting mate-

rial to be treated in the contact chamber between’

said inlet and outlet openings; heater means
extending lengthwise of and adjacently across
the full width of the conveyor.means, a cen-
trifugal fan in said compartment receiving air
axially through said infake opening and dis-
charging the air peripherally through the outlet
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aforesaid directly into the contact chamber, and .

differingly directed deflectors effective to diffuse
the air diagonally across the chamber to said
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outlet opening and thus act substantially uni-
formly on the material over the width of the
chamber. v '

11, In apparatus of the character described
the combination of an enclosure and partition
means dividing the same into & contact cham-
ber and a return passage extending vertically
and horizontally along two adjacent sides of said
chamber, a fan casing with a lateral intake open-
ing into the vertical portion of said passage, a
centrifugal fan in said casing receiving air axially
through - said opening and discharging the air
peripherally directly into one side of said contact
chamber, said contact chamber communicating
with the horizontal portion of said passage at
the opposite side from said fan, conveyor means
for supporting material to be treated in said
contact chamber between the fan discharge and
the point of communication between the contact
chamber and passage; and heater means extend-
ing lengthwise of and adjacently paralleling the
full width of the conveyor means.

12. In apparatus of the character described the
combination of an enclosure and partition means
dividing the same into a contact chamber and
a return passage extending vertically and hori-
zontally along adjacent sides of said chamber,
a fan casing in the horizontal part of said pas-
sage with intake openings in either side, a double
centrifugal fan in said casing receiving air axially

through said intake openings and discharging

the air peripherally directly into said contact
chamber, said contact chamber communicating
with'the vertical portion of said passage, conveyor
means for supporting material to be treated in
said contact chamber between the fan discharge
and the point of communication between the

‘contact chamber and passage; and heater means

extending longitudinally of and adjacently above
the full width of the conveyor means.

55
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13. In apparatus of the character described
the combination of an enclosure and partition
means dividing the same into a contact chamber
and a return passage extending vertically and
horizontally along two adjacent sides of said
chamber, a fan casing in the horizontal part of
said passage with intake openings in either side,
a double centrifugal fan in said casing receiving
air axially through said intake openings and dis-
charging the air peripherally directly into one
side of said contact chamber, the other side of
said contact chamber communicating with the
vertical portion of said passage, conveyor means

80

_for supporting material to be treated in said con-

tact chamber between the fan discharge and the
point of communication between the contact
chamber and passage; and heater means ex-
tending longitudinally of and proximately above
the full width of the conveyor means.

14, In apparatus of the character described
the combination of an- enclosure and partition
means dividing the same into a contact chamber
and a return passage extending vertically and
horizontally along two adjacent sides of said
chamber, a fan casing in one horizontal part 100
of said passage with intake openings in either
side, a double centrifugal fan in said casing re-
ceiving air axially through said intake openings
and discharging the air peripherally directly into
one side of said contact chamber, said contact 106
chamber communicating with the other hori-
zontal portion of said passage at the opposite side
of said chamber from said fan, conveyor means
for supporting material to be treated in said
contact chamber between. the fan discharge and 110
the point of communication between the contact
chamber and passage, and heater means extend-
ing longitudinally of and adjacently above the
full width of the conveyor means, '

HENRY L. GALSON.
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