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" The present invention relates to the treatment
of material, and more particularly to the absorp-
tion of moisture from, or the addition of mois- -
fure to, web material. '

In producing web material, ‘of which textile
fabrics are one example, there are a number of
treating operations to which the web is subjected.
One of these operations is that of drying the wet in a uniform manner.
web as it is conveyed along a tentering frame.
10 The web travels along the tentering frame in one

or a plurality of passes, and is subjected to the
action of conditioned air during its travel. In one
form of apparatus for conditioning the web, heat-
ed air is transferred directly through the web
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invention to provlde an appara.tus which insures
a rapid, uniform, and even conditioning through-
out the web, thereby eliminating “shading” ef-

fects. To the accomplishment of this object, the

18 from one face thereof to the other by the estab- appended claims.

lishment of a condition of unbalanced air pres-"

sure on the opposite faces of the web. The air
. transferred through the web is then collected and

is conveyed away, either to the atmosphere or

20 back to the web again or partially to both, de- the inventor, in which,

!
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! which air can be transferred. With many wool-
ens, however, and with finely woven fabrics of
various types, it is practically impossible to drive :
air through the fabric, thereby requiring some
other apparatus which will effect the desired con-
ditioning. The same is true of conditioning web -~ Fig. 6 is a detail view in sectional plan of a
material which is not woven, such as leather,
veneer, linoleum, or the like. and
It is the principal object of the present inven-
tion to devise a method by which heavy or closely
woven web material through which air cannot
be transferred may be conditioned quickly and at
& low cost. To the accomplishment of this ob-

]

pending upon the amount of moisture the a.lr

i (7 wlll be apparent that such apparatus is
suitable for use only with those fabric materials,
such as cotton, rayon, silk, or the like, through 2—2 of Fig. 1;.

“Fig. 3 is & view in elevation of & diffuser;

- Fig. 4 is a detail view in sectional plan of a
diffuser, taken along the line 4—4 of Fig. 3;°

PFig. 5 is a detail view. in sectional elevation of
& diffuser taken along the line §—F§ of Fig. 4;

mation of & plurality of passes In the web, the
discharge of conditioned air between two or more
passes, the collecting of air from between two
or more passes, and the conveyance of the alr
away from the web.

The idea of discharging conditloned air intoan
enclosure containing the web material so as to
dry it, for example, is broadly old. But with
the conventional forms of apparatus for doing
" this there is a waste of heat and power, and the
rate of drying is relatively slow. Moreover, the
drying accomplished by appardtus now in use
tends to be-uneven, particularly for heavy mate-
rials, causing undesirable “shading” effects in
webs of delicate coloration.

It is therefore a.further object of the present

To the accomplishment of these objects and .
such others as may hereafter appear, the various
features of the present invention reside in cer-
tain methods, constructions, combinations, and
arrangements of parts, all described hereinafter
and then set forth broadly and In detail in the

~ The various features of the present invention
will be readily understood from an inspection
of the accompanying drawings illustrating the
best form of the invention at present known to

Figure 1 is a view in sectlonal elevation- look-

ing along a tentering frame equipped with an

J

" embodiment of the present invention;
Fig. 2 is a view in plan taken along the line

collector, taken along the line 8—8 of Fig. 1;

Fig. Tis a detail view in sectional elevation of
& collector taken along the line T—7 of Fig. 6.
- The present invention is illustrated in the
drawings as being embodied in a standard tenter-
) ing frame along which the web of material travels
ject the present invention contemplates the for~ in 12 passes. It will be understood, however,
that such a tentering frame is selected only for
the purpose of illustrating one use of the pres-
ent invention. ‘The present invention is adapted
_for use with tentering frames having any de-

~ sired number of web passes, and of the vertical

type as well as the horizontal. Moreover, &
tentering frame is only one of niumerous types of
web conveyors with which an embodiment of the
present- inventlon may be used.

In the drawings the tentering frame is shown
more or less diagrammatically since it forms no
part of the present invention. Referring to Figs.
1 and-2, the tentering frame comprises uprights

- 18 along which extend horizontal runs i to
which are secured the lines of tenterhooks or -
clips (not shown) for catching the side edges
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present invention contemplates the even and reg- 3
ulated distribution of air over the full width of
-the web so that the web is conditioned as desired
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of the passes of the web of ma.terlal 12 (Fig. 2).
This general construction is well known.

The web of material (2 is formed by the .

tentering frame into twelve folds or passes which
may conveniently be designated A—I, A—2,
A—3, A—4, A—5, A-—8, A—T, A—8 A—9, A—I0,

A—I1, and A——IZ respectlvely, as shown in Fig.

1, In the' partlcu]ar tentering frame shown, the

- pass A—I is the first pass formed in'the web upon

its entrance into the frame and the pass A—I2
is the last pass formed in the web prior to its
exit from the frame in a dry condition.

The tentering frame is suitably housed in an.

enclosure provided with side walls 13 and {4, end
walls 15, and a top 16. This enclosure is Io-
cated in a room of the mill or fractory and pro-

vides that the heated air to which the web is"

subjected is not directed into the room, with
resulting discomfort to room occupants and heat
and air current losses from the frame and the
web,

Referring now to Fig. 1, conveniently mounted

“on a horizontal support 11 above the enclosure

top 16 and at a point near the enclosure wall 13
is an upwardly extending casing forming a cham-
ber 18. Connected to the top of the chamber 18
is a conduit 19 for connection to a stack (not
shown) which leads to the atmosphere. Ex-

_tending through the conduit I8 is a shaft 20 on
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which is mounted a damper 21 for regulating the

flow of air through the conduit and stack. -
The chamber 18, in addition to extending up-

wardly from the support 11, also extends over the

‘support towards the enclosure wall {4 to form a
mixing chamber 22. Extending through the side .

walls of the mixing chamber 22 is a shaft 23 on
which is mounted a damper 24 of such size that

it may close off the mixing chamber 22 from the

chamber 8. The top of the mixing chamber is
provided ‘with a conduit 25, having a damper
shaft 26 and damper 21, for the introduction
into the mixing chamber 22 of fresh air from the
room in which the apparatus is located. Extend-
ing across the mixing chamber 22 from the rear
end thereof at one side to the forward end at
the opposite side is a perforated plate 28 through

" which all the air received by the mixing chamber

50
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from the chamber 18 must travel, as will be taken
up - infra.
of the perforated plate is such as not to inter-‘
fere with the operation of the damper 24.

The da.mpers 21, 24, and 2T are preferably con-
nected: by suitable and well known mechanism
whereby they may all be operated simultaneous-
ly. One example of such mechanism is shown
in my copending applicatlon, Serial No. 19,505,

filled May 2, 1935. By reason of this or similar-

mechanism the dampers are so connected that
wheén the damper 24 is open, the dam 21 and
271 are closed and when t.he damper 24 is closed

_the dampers 21 and 27 are open

Connected to the front end of the mixing cham-

- ber 22 is a heat exchange element 28 shown here-

in for purposes of disclosure only as comprising
& radiator unit having two sections. The radiator
may be heated in any suitable: manner.

Connected to the heat exchange element 28 .

by means of a duct 30 is a housing 31 containing
& blower 32 having & downwardly directed mouth

for discharge into a duct 33 the lower end of
which passes through a sultable opening in the -

enclosure top 8. The blower 32 is mounted

‘upon & shaft provided with a pulley as shown
75 in Fig. 1 so that the shaft may be rotated by a ' the top. The {op 37 and the bottom 38 are of t_he 5

It will be understood that the shape .
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belt and power connection (not shown), as is well
understood.

In order to utilize and control the path of the
air discharged by the blower 32 into the duct
33 and therefrom into the enclosure for the

tentering frame, leading downwardly from the

discharge mouth of the duct 33 are two laterally
juxtaposed main conduits 34 and 34A from which
extend branch e¢onduits 35 into a ‘horizontal po-
sition. As shown in Fig. 1, these branch conduits
35 are eight in number and extend through suit-

able openings in the tentering frame structure.

The upper four branch conduits 35 lead from the .

main conduit 34 and the lower four branch con-
duits 35 lead from the main conduit 34A. These

- last ndmed branch conduits may extend directly

at a right angle from the main conduit 344, but
the branch conduits leading from the main con-

15

duit 34 extend obliquely thereto so that their -

discharge mouths are aligned with those of the

~branch conduits leading from the main conduit

34A.. As shown in Fig. 1 all the branch conduits
35 terminate in vertical spaced relationship ad-
jacent one side of the passes of web material.
Connected to each of the branch conduits 35
is a diffuser for discharging against an associated
pass or passes of the web air heated by the ra-
diator 29 and impelled by the blower 32. These
diffusers are of two kinds, one of which, indi-
cated at B—I (Fig. 1) discharges air in one di-
rection (downwardly) and ‘the others of which,
indicated at B—2, B—3, B—4, B—5, B—§, B-—-1,
and B--8, discharge air in opposite direbtlons
(upwardly as well as downwardly). As shown in
Fig, 1, the diffuser B—I is located above the end
pass A—I, so as to discharge air against its up-
per or outer face. The diffuser B—2 is located
between. the passes A—I and A—2, so as to dis-
" charge air against the inner or under face of the
pass A—I and the adjacent face of the pass A—2.
It will also be seen that the diffuser B3 is lo-
cated between the passes A—3 and A—4, the dif-
fuser B—4 is located between the passes ‘A—4

and A—S, the diffuser B—35 is located between:

- the passes A—6 and A—1, the diffuser B—§ is
located between the passes A—1 and A—8, the
diffuser B—T is located between the passes A—8
and A—I10, and the diffuser B—8 is located be-
tween the passes A—I0 and A—Iif. No diffuser
of either type is located between the passes A—f{
- and A—I2. With this construction there are dif-
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fusers adjacent the opposite faces of the passes .

A—I|, A—4, A—1, and A—I0; there are diffusers
adjacent only one face of the passes A—2, A—3,
A—5, A—6, A—8, A—9, and A—i(; and there
is no diffuser addacent either side of the end pass
A—I2,

Conslderlng now the dlﬁusers in detail, it has
"been stated above that each of the diffusers B—2
through B—8 is adapted to discharge air both
upwardly and downwardly. Viewing Fig. 2, it
should also be stated that these diffusers, taking
B—8§ :as an example, are each adapted to dis-
charge air both to the right and to the left, that
is, in opposite directions laterally.” These dif-
fusers are located more or less centrally of the

.- web passes along their length, thereby providing

that. the air discharged will travel generally
lengthwise of the passes toward their opposite
ends.’

Referring now to Figs. 2, 3, 4, and 5, each’

of the diffusers B—2 through B—s8 is very rough-

Iy Y-shaped, and is provided with side walls 38,
a flat top 31, and a flat bottom 38 parallel to.

.
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same shape and extend three quarters or more
of the way across the web material, branching out
beyond the midway point into right and left
hand portions, as shown in Fig. 2. The side

.walls 36 extend only a short distance over the

web material and with the top 37 and bottom
38 form & neck 39 for connection with an as-
sociated branch air conduit 35. At their outer

ends the side walls 36 are curved outwardly as-

shown at 40. Extending centrally between the
side walls 36 and connected to the top 37 and the
bottom 38 is a.vertical partition 41 which ex-

‘tends along the top and bottom of the diffuser

to the point where they branch off into right
and left hand portions, at which point the par-
tition &1 is joined to vertical walls 42 and 43
which form a V and are joined to the edges of
the top and bottom of the diffuser. As shown in
Fig. 2 the apex of the V formed by the walls
42 and 43 is directed inwardly.

In the construction just described, it will be
seen that each of the diffusers B—2 through B—8
comprises a conduit extending part‘way across
the: web material and provided with branches
disposed away from each other and in the gen-
eral direction of the opposite ends of the web
passes. By reason of this construction, air driven
by the blower 32 info the branch conduits 35
and from there into the diffusers is guided by the
side walls 36, the top 81, the bottom 38, the par-
tition #1, and the walls 42 and 43 into currents
directed generally in opposite directions.

Viewing Figs. 2 and 4, particularly the latter,
it will be seen that if the partition 4{ were the
only deflector intermediate the side walls 36
and if the walls 42 and 43 were alone relied
upon to direct the air over the web material, the

air in the neck 39 would tend to pursue a straight

course through the diffusers until deflected by
the walls 42 and 43.. This would obviously result
in an uneven distribution of air over the web ma-
terial, the portions thereof adjacent the walls
42 and 43 receiving the greater part of the air,

and the portions of the material adjacent the

side walls 36 receiving the least air. 'This un-
even distribution of air would cause uneven dry-
ing of the web materiai.

To offset this tendency for uneven air dis-

‘tribution, the diffusers are provided interiorly

at each side of the partition 41 with vertical
vanes or baffles 44, 45, and 46, best shown in Fig.
4. The ends of these vanes adjacent the neck

-38 are aligned with the end of the partition 41,

and the vanes are spaced from each other and
from. the partition 41 and the side wall- 36.
The vane 44 has a curvature corresponding gen-

_erally to that of the curved portion 40 of the

wall 36 and extends throughout slightly more

~ than 90 degrees so that air passing between it and

a0
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the wall curve 40 is directed slightly rearwardly

towards the edge of the associated pass of ma--

terial, rather than directly longitudinally there-
of. The vanes 45 and 46 control the path of the

air between the vane 44 and the walls 42 and- 43
and function to change the path of portions of -

the air at points ahead of the walls 42 and 43.
Preferably the vanes 45 and 46 terminate short
of the edges of the diffuser top 37 and bottom, 38,
so that pivoted- deflectors may be associated with
these vanes. Referring to Figs. 4 and 5, adjacent
the front ends of the vanes 45 and 46 the dif-

fusers are provided with vertical pins 47 on which

are rotatably mounted vertical deflectors 48 form-
ing, in effect, adjustable continuations of the
vanes 45 gnd 46. With this construction the de-

flectors 48 serve to regulate the paths of the air
emitting from between the vanes #4 and. 45, 45

3

and 46, and 46 and the partition 41 and the wall -

42 (or 43), and so make it possible to have a
more even discharge of air from the difusers
than if merely stationary vanes were used.

‘Stated in. another way, the deflectors 48 form

partitions or dividers, as it were, for the opening
bounded by the top 37, the hottom 38, the side
wall 42 (or 43), and the vane 44. Since the de-

_ flectors 48 are pivoted, they may be turned to

vary the size of the discharge ends of the pas-

-sages between the wall 42 (or 43) and the vane

46, between the vane 46 and the vane 45, and
between the vane 45 and the vane 44. -
_The construction so far described provides for

. & uniform distribution of conditioned air across

the passes of material from one side thereof to
the other and in opposite directions longitudinally
thereof. It will be apparent, however, that with~
out further air guiding means than those above

_described, the air would be discharged from the

diffusers in a direction parallel-to the passes of
material of the web material. Such a mode of

operation would have a low efficiency because a -

considerable quantity of the air would not come
into contact with the passes, and hence would
not absorb moisture. In order to provide for the
greatest efficiency, the present invention con-

templates that the air, in addition to being di- 3
vided into two oppositely ‘disposéd currents by

means of the partitions 41 and the walls, vanes,
and - deflectors associated therewith, shall also
be further divided into currents directed upward-

ly and downwardly so that all the air ‘strikes

against the passes, a,nd not just a portion of the
air.

For this purpose the discharge ends of each dif-
fuser are partially closed off between the top 31
and the bottom 38 by V-shaped deflectors-49 and
60 (Figs. 4 and 5). The walls 51 and 52 form-
ing the V’s are preferably curvilinear in cross
section, with the apex of the V’s dlrected in-

. wardly of the diffuser. . The deflector 49 extends

between the wall 43 (or 42) and the outer end of
the vane 44 as shown in Fig. 4, whilé the de-
flector 50, which is shorter than the deflector
49, extends between: the outer end of the vane 44
and the end of the eurved portion 40 of the side
wall 36. 'The deflectors 49 and 50 are disposed
to each other at an angle of slightly more than
90 degrees (Fig. 4) and ‘are provided with ends
53 and 54, respectively.” Referring to Figs. 3 and
5,»particularly the latter,,the curved walls 51
extend. upwardly to a -point- slightly below the
plane of the diffuser top 37, thereby, with the

.ends 53 and the top 317, defining for the deflector
- 49 g rectangular opening 55 and for the deflector

58 a rectangular opening 56 both of which open-
ings are located adjacent a pass of the web ma-
terial, and through which air is discharged
against the pass. Similarly, the curved walls 52
extend downwardly to a point slightly above the
plane of the diffuser bottom 38, thereby, with the
ends 54 and the bottom: 38, defining for the de-
flector 49 a rectangular opening 57 and for. the

‘deflector 50 a rectangular opening 58 both of
~ which openings are located. adjacent the next

succeeding lower pass of the material and through
which air is discharged against the pass. It will
be seen that with the above described construc-
tion, the curved walls 51 and 52 guide the air in
the diffuser upwardly and downwardly, respec-
tively, and that the plane of the rectangular

openings 55, 56 57, and 58 are all inclined to the
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planes of the passes of web material, thereby
causing the air discharged from the openings to
- strike the passes of material obliquely.

The diffusers B—2 through B—8 are each in-
terposed between two adjacent passes of the web
material, respectively, and are therefore con-
structed to discharge air- both upwardly and

' downwardly. -The diffuser B—I{; however, is lo-

cated above the end pass A—{, which is the first -

10 pass, and therefore is constructed to discharge air
only downwardly. The diffuser B—I is similar
to the other diffusers, being provided with a neck
598 like the necks 36, and with side walls, a top,
bottom, and V-walls, partition, vanes, and. de-
15 flectors between the top and bottom all of which
correspond to the same parts in the diffusers
B—2 through B—8. However, instead of being
. provided with V-shaped deflectors like the de-
fiectors 49 and 50, the diffuser B—I is provided
with deflectors 60 and 6! (Fig. 1) similar to the
walls 82, i. e, of a single curvatire, extending
downwardly and outwardly from the top of the
diffuser to a point slightly above the plane of the
bottom of the diffuser. The deflectors 60 and 61
are provided at their opposite ends with walls 62
and 63, respectively, similar to the ends 53 and
54 of the deflectors 49 and 50. The deflector 60
-Is longer than the deflector 61, and is angularly
disposed thereto, and the two deflectors define,
with the diffuser bottom and the ends 62 and 63,
rectangular - openings 64 and 65, respectively,
through which air is -discharged against the
upper or outer face of the web pass A—1I. Pref-
erably the diffuser B—1 'is slightly larger than
the diffusers B—2 through B8, extending out-
-, wardly slightly beyond the side edges of the
: passes as shown in Fig. 1.
The above described construction provides two

, kinds of guides for the air impelled by the blower -
32 into the duct 33 and then against the passes

of web material. The obliqueness of the planes
- of the rectangular diffuser openings to the planes

of the passes insures that all the air discharged
- strikes the passes and does not issue from the
diffusers in a path parallel to the passes. The
curved walls 36, the V-walls 42 and 43, the vanes
44, 45, and 46, the deflectors 48, and the disposi-
tion of the rectangular diffuser openings angu-
larly to each other insure by their cooperation
that the air admitted into the necks 36 and 59
is spread evenly across the width of the passes of
material, - Upon issuing from the diffusers, the
impelled air strikes the adjacent faces of the
passes and spreads therealong, both along their
length and also from one side edge thereof to the
other.- In effect, the discharged air forms a con-
stantly moving blanket covering the entire faces
of the passes and absorbing moisture therefrom
as the air moves, As regards the passes A—I,
A—4, A—T, and A—I0, the air travelling later-
ally along one face of the passes meets at the
side edges thereof the air travelling laterally
- along the opposite face of these same passes.
As-regards the passes A—2, A—3, A—5, A—§,
A—8, A—8, and A—I{, i. e., those passes against
only one face of which air is discharged, the air
travelling laterally therealong. reaches the side
edges thereof where it mingles with the air at
the side edges of adjacent passes including A—1,
A—A, A—1, and A—10, as the case may be, and
is then drawn away by air collecting means which
will now be described. )

Referring to Fig. 1, the bottom of the cham-

ber 18, adjacent the enclosure wall 13, is con-

2,152,296

nected to a vertical main conduit 68 the upper

.end of which extends through the support 17

to a point of junction with the chamber I8.
Branch conduits 67, herein shown in Fig. 1 as
four in number, extend from the main conduit
66 into a horizontal position through the tenter-
ing frame structure, and terminate with their
mouths aligned in vertical spaced relationship
adjacent the side of the passes of material oppo-

site the side théreof at which the branch con- °

duits 35 terminate. ,
Connected to each of the branch conduits 67
is a collector for collecting the air discharged

‘by the various diffusers B—I through B—$.

These collectors are all alike, and are indicated
in Fig. 1 at C—I1, C—2, C—38, and C—4. The
collector C—I is located between the passes A—2
and A—3, so as ‘to collect air discharged against
the passes A—{ and A-—2 by the diffusers B-—I
and B—2 and air discharged against the under
surface of the pass A—3 by the diffuser B—3.
The collector C—2 is located between the passes
A—5 and A—8 so as to collect air discharged
against the pass A—38 by the diffusers B—4 and
against the pass A—8§ by the diffuser B—5. The
air discharged against thé opposite faces of the
pass A—4 by the diffusers B—3 and B—4 is col-
lected partly by the collector C—I and partly
by the collector C—2. The collector C—3 is lo-
cated between the passes A—8 and A—3 so as to
collect air discharged against the pass A—8 by
the diffuser B—6 and against the pass A—8 by
the diffuser B—1. The air discharged against the
pass A—1T by the diffusers B—5 and B—6 is col-

. lected partly by the collector C—2 and partly
by the collector C—3. ' The collector C—4 is lo--
cated between the passes A—I{1 and A—i2 so as’

to collect air discharged against the pass A—Ii(
by the diffuser B—8. The air discharged against
the pass A—[0 is collected partly by the collector
C—3 and partly by the collector C—4. As stated
above, the under face of the pass A—I1 and the

opposite faces of the pass A—I2 do not have a

diffuser adjacent thereto, the reason being that
as the travelling web reaches the eleventh and
twelfth pass stages its moisture content is prac-
tically that which the tentering operation seeks
to achieve. . However, the collector C—~4 is located
between the passes A—1tl and A—12 to insure
that there be a circulation of air about these
passes as a finishing step to the drying operation.

Considering now the collectors in detail, each
of the collectors C—I1 through 9—4 is roughly
Y-shaped, as shown in Fig. 2, and is provided
with a flat top 68, a flat bottom 69 parallel to

"the top, and side walls 710. The top 68 and the

bottom 69 are of the same shape and extend

three quarters or more of the way across the web.

material, branching out into right and left hand
portions (Fig. 2) from a point substantially mid-
way of the ends of the passes of the web. The
side walls 70 extend only a short distance 2across
the web and with the top 68 and the bottom 69
form a neck Tl for connection with an associ-
ated branch conduit 61. At their outer ends the
side walls 70 are outwardly curved as shown at
12. ' Extending centrally between the side walls
70 from the plane of their juncture with the
branch conduit 67 and connected to the top 68

‘and the bottom 69 is a vertical double partition
" 13. As shown in Figs. 2 and 6, the double parti--

tion 18 extends along the top and bottom of the
collector to the point where they branch off, the
partition. 713 from this point branching out in
a.V to form vertical walls 14 and 75 joining the

Y
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edges of the top 68 and the bottom. 9. As shown
in Fig. 2 the apex of the V formed by the walls
14 and 715 is directed inwardly of the collector
and the walls are concaved inwardly of the col-
lector also.

In the construction Just descnbed it will be
seen that each of the collectors C—I through

. C—4 comprises a conduit extending part way

across the web of material and provided with

intake mouths disposed away from each other

and in the general direction of the opposite ends
of the passes. By reason of this construction air
travelling to the side edges of the passes of ma-
terial enters the collectors and is guided in two
currents by the v-walls T4 and 15, the top 68,
the bottom 69, the partition 73 and the side walls
10 into the necks T1 and from there to the branch
conduits 67 and the main conduit 66. The two
currents merge at the branch conduits 67.

It was pointed out above that with the dif-

fuserss B—! through B—8, vane and deflector
constructions are provided to insure an even dis-
charge of air across the width of the web. A

similar construction is provided in the collectors . .
C—1 through C—4 to provide for the even col--

lection of air. Viewing Figs. 2 and 6, it will be
seen that the top 68 and the bottom 69 do not
terminate in an edge extending in a straight line
between the curve 12 of the side walls 70 and the
free ends of the walls 714 and 15. Instead the
top 68 and the bottom 68 extend a short distance
lengthwise of the web in both directions along

" converging edges 16 and 11. Near the point of
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convergence. of these edges, the top 68 and the
bottom 69 on each. side of the collectors support
a vertical pin 78 on which is rotatably mounted

- & vertical deflector 19 of such length as to extend

substantially to the edges 16 or 11, as shown in
Fig. 6. Extending from the pins 18 rearwardly
into the neck 1 are curved vanes or bafies 80,
one on each side of the collector, supported by
the top 68 and the bottom. 69, and spaced from
the partition 73 and the side walls 70. The curva-
ture of the vanes 80 corresponds roughly with
that of the walls 74 and 15, and provides that
air entering the passage between the wall 76 and
the deflector 79 is not met by a cross current of
air entering the passage between the deflector 79

and the curved portions 12 of the side walls 70..

Stated in another way, the vanes 19 function to
deliver substantially parallel currents of =ir into
the necks Tl.

In order to regulate the quantity of air flowing
into the collectors on each side of the vanes 89,
the deflectors 79 may be swung as conditions re-
quire. Stated in another way, since the curved

portion 12 of the side walls 10, the top 68, the .

bottom 69, and the deflector 79 form an entrance
on one side of each vane 80, and since the wall
74 (or 19), the top and bottom, and the deflector
79 form an entrance on the other side of each
vane 80, a swinging of a deflector 719 varies the
size of these two entrances and so varies the
amount of air that may flow into each. Prefer-
ably the marginal portions of the top 68 and the
bottom 69 along the converging edges 76 and 17
are provided with braces 81 positloned interiorly
of the collectors. ’

The various collectors C—I through C—4 may
directly underlie and overlie the respective dif-
fusers B—{ through B—8 or may be placed
slightly to one side thereof, as shown in Fig, 2.
In either event the air discharged against the
passes of material by the diffusers must travel
along the passes to and over their side edges in

S

order to find an outlet in the collectors. The air
collected by the collectors passes into the branch
conduits 67 and from there into the main conduit
66 after which it enters the chamber 8. The
air in the chamber 18 may travel into the stack
duct 19 or into the mixing chamber 22 or partly
into each, as will be explained infra.

The diffusers B—I through B—8 and the col-
lectors C—I through C—#& above described are
located intermediate the ends of the passes of
material, and so are constructed to discharge
and collect air, respectively, in opposite direc-
tions. It is advisable, however, that the ends
of the passes as well as their mid portions be
provided with diffusers and collectors so that the
passes can be subjected throughout their length
to the influence of heated air and so that this

influence will be substantially uniform through-

out the entire surfaces of the passes. For this
purpose at the left hand end of the passes, view-
ing Fig. 2, there is provided a collector and dif-
fuser system, and a similar provision is made at
the right hand end of the passes. These two
systems are identical in all respects with the dif-
fusers B—I through B-~8 and the collectors C—i
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through C—4 with the one exception that they

are single as opposed to the diffusers B—1

through B—8 and the collectors C—{ through

C—4 which are double. Stated in another way,
the single diffuser at the left in Fig. 2 has the
same shape as the right hand portion of the
double diffuser shown in Fig. 2 and.the right
hand single diffuser in Fig. 2 has the same shape
as the left hand portion of the double diffuser
shown in Fig. 2. Likewise the left and right
single collectors in Fig. 2 have the same shape
as the right and left hand portions, respectively,
of the double collector shown in Fig. 2.

These single diffusers and collectors are located
vertically with respect to each other and to the

. passes of material in the same manner as the

double collectors and diffusers are located, and
function the same way. The left hand diffusers

receive air from a main conduit 82 which may .

be connected to the duct 33 (Fig. 1) or which
may lead from a duct (not shown) correspond-
ing to the duct 33 and connected to a duplicate of
the heating, etc. arrangement shown above the
support {7 in Fig. 1. The left hand collectors
convey air into a main conduit 83 which may be
connected to the main conduit 66 or which may
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lead to a chamber (not shown) corresponding -

to the chamber 18 (Fig. 1) but which forms a
part of a duplicate of the heating, etc. arrange-
ment shown above the support 7.
hand diffusers in Fig. 2 are connected to-a main
conduit 84 which receives air in the same manner
that the main conduit 82 does, and the right
hand collectors in Fig. 2 are connected to a main

conduit 85 for conveying away the collected air

in the same manner as done by the main conduit
83. In a similar manner, there may be more than
one of the double diffuser and collector systems
in addition to the two systems of single diffusers
and collectors shown or only two systems of sin-
gle diffusers and collectors may be used, depend-
ing upon mill arrangements. The underlying
idea is to subject the entire surfaces of the passes
of material evenly and uniformly to the influ-
ence of conditioned air discharged hetween passes
and to convey the air away in such manner that
this can be achieved—and this can be brought
about by other arrangements than the specific
one shown in Fig. 2.

The passes of web material are relatively long

The right .
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and sag to a certain extent between their points
of support in the tentering frame. As the diffus-
ers and collectors, both single and double type,
are positioned closely adjacent the passes, it is
advisable to provide the diffusers and collectors
with suitable guides so that the web does not
catch on projecting points or edges. Referring
to Figs. 3, 4, and 5, these guides comprise curved
bands 86 the free ends of which are connected to
the top 37 and the bottom 38 of the diffusers
B—2 through B—8, so that the curved portion of
the band extends outwa.rdly from the diffuser.
As shown in Fig. 3, oné band is located near the

V-wall 43 and the other band is located so as
to extend between the adjacent ends 53 and 54
of the deflectors 49 and 50. It will be understood
that both the right and left hand portions of the
double diffusers are provided with guides 86. The
diffuser B—I is provided with & pair of guides 87

identical in construction and position with the -

bands 86. Only one guide is necessary for each
of the single type collectors and for each side of
the double type collectors. These guides are
formed by bands 88 (Figs. 6 and 7) like the bands
86 and 81, and are positioned so as to project in
front of the apices formed by the converging
edges 76 and T7 of the collector tops 68 and bot-
toms 69. With these guide constructions, the
passes of the web material cannot contact sharp
corners or edges and are thus protected from in-
Jjury during their travel through the tentering
frame.

In order to utilize the present invention to
treat a web of material by restoring to.the web a
quantity of moisture to compensate for that
driven out by some operation carried on under
heat, a suitable humidifying element such as a
water spray nozzle 89, conventionally shown in
Fig. 1, may be provided in the duct 30 so as to be
located between the heat exchange element 29
and the blower 32.° The nozzle 89 when not in
use does not interfere with the operation of the
illustrated embodiment as a dryer. Since it is
desirable to control the humidity of the air a
humidostat (not shown) may be employed.

In view of the foregoing, it is believed that the

-operation of the illustrated embodiment of the

present invention will be readily understood. Air
which is conditioned by the heat exchange ele-
ment 29 is impelled by the blower 32 into the
main conduits leading to the diffusers, from
which it is discharged evenly and uniformly
against the adjacent passes of web material.
The portion of the material which dries slowest
determines the rate at which the web is run
through the machine, and since the discharged
tir spread uniformly over the passes, there is no
opportunity for uneven drying and “shading”
effects. - Since the alr does not travel through

-the material because of the texture thereof, the

air travels over the material to its side edges,

‘insuring their drying as completely as that of

the interior portion of the material away from its
side edges. After travelling over the side edges of
the material the air is collected by the various
collectors and is conveyed away to the chamber,
or chambers, I8.

‘What happens to the air conveyed to the cham-
ber 18 depends upon the position of the dampers
21, 24, and 21, which in turn depends upon the

humidity of the air within the tentering frame

enclosure. This humidity may be determined by
any suitable hygrometer (not shown). Depend-

. ing upon the humidity conditions in the enclo-
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sure, the air conveyed to the chamber 18 may be
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entirely discharged to the atmosphere through
the stack duct 19 or any desired portion of the
air may be admitted to the mixing chamber 22
for re-circulation through the diffusers and col-
lectors. During the admission of any re-circu-
lated air into the mixing chamber 22, the per-
forated plate 28 functions to filter from the re-
circulated air any lint that may have been re-
ceived and entrained by the air during a previous
discharge against the web material.

Nothing herein explained is to be mterpreted
as limiting the present invention in the scope of
it application to use in connection with the .par-
ticular apparatus or particular mode ‘of opera-
tion or both selected for purposes of illustration
It will be apparent that the
present invention is capable of use with web con-
veyors other than tentering frames, and with web
materials other than textile fabrics. While the
particular construction herein set forth is well
suited to one mechanical form of the invention,
it is not limited to these details of construction,
nor to the conjoint use of all its features, nor is
it to be understood that these particulars are
essential since they and the steps of the methods
disclosed may be variously modified within the
skill of the artisan without departing from the
true scope of the actual invention, characterizing
features of which are set forth in the following
claims by the intentional use of generic terms
and expressions inclusive of various modifications.

What is claimed as new is: :

1. An spparatus for treating a web of material
previded with a plurality of passes having, in
combination, a conduit, & blower for causing air
to flow into the conduit, means connected to the
conduit for discharging air, impelled by the blow-
er,

of two other adjacent passes in opposite direc-
tions across the web from one side thereof to the
other and lengthwise of the web towards its oppo-
site ends, at least one collector located between
the adjacent faces of said two other passes for

" collecting the discharged air, and means for con-

veying away the air collected.

2. An apparatus for treating a web of material
provided with a plurality of passes having, in
combination, a conduit, a blower for causing air
to flow into the conduit, means connected to the
conduit for discharging air, impelled by the blow-
er, vertically against the opposite faces of one of
said passes, against the non-adjacent faces of the
next succeeding two passes, and against at least
one face of the pass next succeeding said two
passes in opposite directions across the web from
one side thereof to the other and lengthwise of
the web towards its opposite ends, at least one
collector located between said two passes for
collecting the discharged air, and means for con-
veying away the collected air.

3. An apparatus for treating a web of material
provided with twelve passes having, in combina-
tion, a conduit, a blower for causing air fo flow

‘into the conduit, means connected to the conduit

for discharging air, impelled by the blower,
against the outer face of the first pass and also
against the adjacent faces of the first and second,
third and fourth, fourth and fifth, sixth and
Seventh, seventh and eighth, ninth and tenth,
and tenth and eleventh passes, at least one col-
lector located between the adjacent faces, re-
spectively, of the second and third, fifth and sixth,
eighth and ninth, and eleventh and twelfth passes
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vertically against the opposite faces of one -
of the passes and against the non-adjacent faces
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for collecting the discharged air, and means for
conveying away the air collected.

4. An apparatus for treating a web of material
provided with a plurality of substantially parallel
passes having, in combination, a conduit, a blower
for causing air to flow into the condult, means
connected to the conduit for discharging air, im-

pelled by the blower, against the opposite faces

of less than all the passes, means connected to
o the conduit for discharging air impelied by the
blower against only one face of passes other than

7
those recelving impelled air against their oppo-

site faces, the number of passes receiving air
against only one face being twice as many, less

- one, as the number of passes receiving impelied

air against their opposite faces, means for col-
lecting the discharged air, said- fourth-named
means being located between passes against the
opposite faces of which air is not discharged and
means for conveying away the air collected.

CHARLES P. BRIDGES.
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