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2,629,940
APPARATUS FOR DRYING CLOTH

Leslie A, Runton, Dracut, and Roland E. Derby,
Lowell, Mass., assignors to J. P. Stevens & Co.
Inc., New York N. Y a oorporatlon of Dela-

‘W&I‘L

Applroation J:uly 1, 1949, Serial No. 102,468

5 Claims.
1

This invention has for its obiect to secure in
a oontlnuous operatlon the drylng of eloth rapld-
iy, eﬂiolently, eoonomloally and w1thout injury
to the cloth, partloularly when composed Iargely
or wholly of wool fibre.

In the manufactme of cloth it is necessary,
often more than once, to perfolm a drying op-
eratlon to remove momture from the oloth The
oonta.:.ned rnolsture s the result of the treat-
ment, usually by immersion, of the oloth in dye-
ing and other operatlens The 11qu1d employed
in the treatment may contarn a peloentage of
sulphur1c amd or other 1nered1ents but Water
is baswally the 11qu1d Whlch has to be removed
0y the drying ooeratlon

It has been found that a high degree of tem-
perature togethey W1th a hlgh relative hum1d1ty
of the air employed in the drylng operation is
not only inefficient beoause of the low mmsture
absorotlon quality of the air, but the effect, par--
t1ou1ar1y upon wool fibre, is detrnnental and
may result in permanently damagrng the Woo1
It is therefore one of the obJects of the mven-
tion to provide for the malntenanee of 2 low

relatwe ‘humidity in the a1r employed 1n the

drylng operation.

It has also been found that in the ordlnary
drying operat.lon a film of vapor is formed above
and adjacent the cloth which has an 1nsu1at1ng
effect and unless constantly removed serlously
reduces the efficiency of the drying operatlon

In the present invention the cloth is caused
to travel in open width in a plurahty of runs
through a chamber, and preferably successwels,r
through two Juxtaposed ohambers and a large
volume of atmospheric air is passed through the
ohamber from side to s1de throughout an area
substant:lally coextenswe with the area traversed
by the runs of cloth. The term ‘“‘chamber” as
employed herein is to he understood as meanmg
a. chamber substantially closed exoept for the
passage of the cloth thereinto and out thereof
and for the admlssmn thereuato and the d1s-
charge therefrom of the air employed in the dry-

ing operatlon
This large volume of air, .in accordance with

the pI'IIlClplES of thls 1nvent10n is not recnou-—
lated, but 1s taken 11‘0111 the atmosphere elther
outside of or from Wlthln the factory This at-
mospheno air before passmg 1nto contaet with
the cloth is then heated to the required drying
temperature
the relative humidity is high, has a very low
relatlve humldlty When heated to a drymg tem-

.‘-,‘

But atmospheric air, even .when

(CL. 34—159)
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iatter temperature has a high moisture absorbent
quahty For example if the outside air, as in
Wmter had a temperature of 40° and was sat-
urated or at 100% relatwe humldlty, it would
eontaln only about a0 grains of moisture per
pound of dry air, so that if this air were raised
{0 180“ ternperature still oontammg this 40 grains
its relative hurmdlty would be in the vicinity
of one-fourth of one per cent, and consequently
it would have a very hlgh oapaoltj to absorb

 moisture which is the requisite of a drying op-
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eratlon The present 1nvent1on by making use of
a large volume of atmospherlo air and by not re-
cnculatlng thls air mamtalns at all times the
air employed in the’ drylng operation at a low

 relativé humidity with a _consequent high mois-
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ture absorbent quahty
The invention also prevents the formation of

ahy insulating film of vapor adjacent the surface
of the cloth by providing for the continuous
passage of thls large volume of air transversely
2CY0SS the runs of oloth S0 as (o sweep away
the vapor Wthh would othermse form such a
ﬁlm

Further it Wlll be reooemzed that reduction

in b-arometl ic pressule causes an increase in the

vapor pressure of the molsture in the cloth, and
the present 1nventlon has for its further obJeot
to take advantage of this prmc1ple by maintain-
ing in the chamber through Whlch the cloth is
travehng a sub atrnospherlo pressure thus pro-

ortmnately 1ncreas,.ng the vapor pressure of the
molstule in the cloth and the speed and effi-
ciency of the drylng operatron

While the invention employs contlnuous pas-
sage of a large volume of heated atrnospherlo
air th1 ough the chambeér transversely across the
runs of cloth, and bhlS air is not reolrculated
in aocordanoe with the prm(nples of the inven-
tl(—)ll nevertheless the total eﬁolenw of the meth-
od and apparatus may be increased by trans-
férring the heat contained in the air discharged
frorn the drying operatlon to the enterme voluime
of fresh atmosphenc air, and as a further fea-
ture of the lnventlon thls is seoured by passing
the dzsoharged au f1 om. the drying operation and
the at*nospherlc air entermg the drying opera-
t1on throuﬂ'h a sultable heat exohanger

W ool cloth drled in accordance with the prin-
mples of th1s 1nvent1on is left with a high mois-
ture 1ega1n capaolty, undanraeed and substan-_
tlally in 1ts natu1 al state.

’I‘he prmcaples of tne invention as set forth
are further illustrated and desorlbed in connec-
tion with a simple and pl efﬂrl ed form of appa-
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ratus embodying the invention and which may be
emploved in carrying out the method of the in-
vention. Such an apparatus is illustrated largely
diagrammadtically in the drawings, in which:

Fig. 1 is a perspective view, partially broxen
away, of the apparatus;

Fig. 2 is a vertical transverse cross section of
the construction of apparatus shown in Fig 1;

Fig. 3 is a vertical longitudinal ecross section o1
the apparatus shown in Fig. 1; and,

Fig. 4 is a diagrammatic illustration of the
apparatus employing a heat exchanger. _,

The apparatus illustrated comprises two sSim-
jlar juxtapscsed rectangular chambers { and 2 con-
structed of suitable size and the usual materials
required for cloth dryers. 'The cloth Is caused
to travel through the chambers in a plurality of
runs in each chamber extending normal to tne
sides of the chambers. The runs of cloth are
shown extending horvizontally and guided around
rolls near the ends of the chambers and with the
cloth held in open width, but the particular means
for causing the cloth to travel in the plurality
of runs, and the position of the runs in the cham-
hers, are nct important so long as the runs are
normal to the sides of the chamber through whnich
the aid is introduced and discharged so that the
air sweeps across the surfaces of the cloth.

In the construction illustrated endlasss tenter-
like chains & are continuously driven passing from
the roll 4 intc the chamber 2 at the opening § and
thence back and forth around the rolls b in the
chamber 2, thence through the opening 7 in the
partition & which separates the chambers, tience
back and forth arcund the rolls 3 in the champer
{, and thence out through the opening 1. These
chains run in suitable guides 1f mounted on un-
rights 12,

The cloth, indicated at {3, is continuousiy con-
nected to the tenter chains as it passes over the
roll 4 and is then carried by the chains through
the plurality of horizontal runs indicated in each
chamber and emerges with the chains througn
the opening 70, is disconnected from the chains at
14, and is shown reolled up in dried condition at 19.

An admission duct {6 is connected t¢ one side of
the chambey { throughout an area supstanciaily
coextensive with the area traversed by the runs
of cloth. it being noted that the runs of cloth do
not extend, by reason of the supports for the
tenter chains, etc., to the ends of the chamber.
Thus air entering from the admission duct passes
directly across all the runs of cloth and both
surfaces of each run nractically throughout their
length. f |

A discharge duct {7 is shown connected to the
same side of the second chamber 2, also through
an area substantially coextensive with the area
traversed by the runs of cloth. An auxiliary
chamber {8 is shown connected to the opposite
sides of both chambers { and Z also throughout
substantially the same areas coextensive with the
areas traversed by the runs. This auxiliary re-
ceives the air discharged from the chamber |
and supplies the air introduced to the chamber 2.

The volume of atmospheric air is drawn into
the admission duct {6 and for that purbose vhe
duct is extended to a convenient position for re-
ceiving either outside or inside atmospheric alr.
This air drawn into the admissicn duct is con-
tinuously supplied with heat and any sultable
means for that purpose may be provided, prefer-
ably a steam heated fin type of radiator 19 is
located in the admission duct adjacent the inlet
therefrom to the chamber (.,
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The heated atmospherie air thus drawn through
the admission duct is continuously passed, in the
construction illustrated, first through the cham-
her ! transversely across the runs of cloth, then
through the auxiliary chamber {8, thence through
the chamber 2, across the runs of cloth in a
direction opjposite to its passage in the chamber
i, and thence out through the discharge duct 17.
This continuocus passage of the air into, through
the chambers, and the discharge thersfrom is
secured by two series of fans, preferably of the
propeller type, which are highly efiicient in mov-
ing large volumes of air. One series of fans 29
is located at the exit side of the first chamber |
with the fans srranged in paraliel througnout the
sren traversed by the runs. While these fans,
of course, cannot cover the entire area they
effectively move the volume of air through the
entire area across the runs of cloth. These rans
may be mounted and driven in any suitabie man-
ner. They are illustrated as carried by individual
shafts 21 journaied in the outer wall of tihe auxil-
iary chamber and in g bracket €2 supported from
the curved bottom plate 23 and with eacn shafv
driven by an individual motoy 24,

A second series of fans is mounted at the exin
side of the second chamber 2 with these fans 21so
arranged in parallel throughout the area
traversed by the runs. These fans 25 are shown
as of the same type as the fans 280 eacnh being car-
ried by a shaft 28 journaled in an upright por-
tion 27 of the acgmission duct wall and a bracket
28 mounted on the curved bottom platen 29 of
the discharge duct and each driven by an electric
motor 3¢ supported on a bracket 3} on the outer
wall of the admission duct (8.

In order to maintain a sub-atmospheric pres-
sure in the chamber i and thus increase the vapor
pressure of the moisture in the clotn the suction
of the serieg of fans 26 is adjusted to exceed the
pressure of the air at the iniet side of the cham-
her. This is readily eifecied by adjusting the
speed of these fans to cause the suction produced
by them materially to exceed the resistance of-
fered by the passage of the air through the ad-
mission duct and the heating element (8. So
2180 a sub-atmospheric pressure is maintained
in the chamber 2 and in the apparatus jllustrated
this is secured by making the series of fans 25
of larger diameter and therefore imore poweriul
in the displacement of air than the series of fans
240. That is, these two series of fans are thus
correlated to cause the suction produced by the
fans 25 to exceed the pressure of the fans 20.

Only a short portion of the admission and dis-
charge ducts are iliustrated in Figs. 1 and 2, but
it will be understood that these ducts are to be
extended and particularly so that there will be
no danger of air discharged from the discharge
auct entering the admission duct and being re-
circulated.

The air passed through the apparatus illus-
trated is shown as heated by the steam heated

construction 19 but as already pointed out sub-
stantial increase in efliciency and economy may
be secured by causing the discharged heated air
from the discharge duct {1 to transfer heat to
the air entering the admission duct and such an
apparatus is diagrammatically illustrated in Fig.
4 where the discharge duct 7T and the admission
duct 16 are shown extended through a heat ex-
changer 40.

Any suitable or standard heat exchanger where
the two streams of air pass through separate pas-
sages and the heat is transferred from the one
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{0 the other through separating walls of metal
of high diathermancy may be employed and no
claim is made to such an exchanger per se.

The apparatus illustrated as a simple and pre-
ferred embodiment of the invention, as pointed
out, may be made of any suitable size and should,
of course, be well insulated to conserve the heat.

The ijnvention has been found to be highly
effective in the rapid and efficient drying of wool
cloth. With an apparatus such as ocutlined in
the drawings having eifective areas in the side
walls of the chambers of about 24'x9’ and with
the two chambers containing about 160 yards of
wool cloth traveling therethrough at the rate
cf about forty yards per minute and ‘with the
atmospheric air introduced through the admis-
sion duct on the order of one hundred thousand
cubic Teet per minute, it has been found that the
drying time of the cloth has greatly decreased
over that secured by drying operations now -in
use, that the comsumption of steam for heating
has besen cut about one half, and the total cost
of the cperation greatly decreased. The original
quality and strength of the wool fiber of the
cloth is well preserved, there are no serious de-
fects in the cloth and it is left with a high mois-
ture regain capacity. All this is due to the prin-
ciples of the invention which have herein been
pointed outf.

Having thus described the invention, what is
claimed as new, and desired to be secured by
Letters Patent, is:

1. A cloth drying apparatus comprising two
juxtaposed chambers, means for guiding the
travel of cleth in open width suceessively through
said chambers in z plurality of runs in each
chamber extending normal to the sides of the
chamber, an admission duct connected to the
side of one chambar throughout an area sub-
stantially coextensive with the area traversed by
the runs, a discharge ducy connected to the samse
side of the second chamber throughout an area
substantially coextensive with the area traversed
by the runs, an auxiliary chamber connected to
the copposite sides of both chambers throughout
substantially the same aforesaid areas, a series
of fans at the exit side of the first chamber
asrranged in varallel throughout the area trav-
ersed by the runs and a second series of fans at
the exit side of the second chamber arranged In
parallel throughout the area traversed by the
vuns, the said two series of fans acting contin-
uously to draw atmospheric heated air info the
andmission duct and pass the said air therefrom
through the first chamber, thence through the
atxiliary chamber, thence through the second
charmber and to discharge the said air laden with
moisture out through the discharge duct.

o A cloth drying apparatus comprising two
juxtaposed chambers, Ineans for guiding the
travel of cloth in open width successively through
said chambers in a plurality of runs in each
chamber extending normal to the sides of the
chamber, an admission duct connected to the
side of one chamber throughout an area sub-
<tantially coextensive with the area traversed by
‘the runs, a discharge duct connected to the same
side of the second chamber throughout an area
‘substantially coextensive with the area traversed
by the runs, an auxiliary chamber connected to
the opposite sides of both chambers throughout
substantially the same aforesaid areas, a series
of fans asrranged in parallel transversely of the
auxiliary chamber and a second series of fans
‘arranged in parallel transversely of the discharge
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duct, the said two series of fans acting contini-
uously to draw atmospheric heated air into the
admission duct and pass the said air therefrom
through the first chamber, thence through the
auxiliary chamber, thence through the second
chamber and to discharge the said air laden with
moisture out through the discharge duct.

3. A cloth drying apparatus comprising two
juxtaposed chambers, means for guiding the
travel of cloth in open width suceessively through
said chambers in a2 plurality of runs in each
chamber extending normal to the sides of the
chamber, an admission duct connected to the side
ol one chamber throughout an area substantialiy
coextensive with the area traversed by the runs,
a discharge duct connected to0 the same side of
the secondé chamber throughout an area substan-
tially coextensive with the area traversed by the
runs, an auxiliary chamber connected to the
opbposite sides.-of both chambers throughout sub-
stantially the same aforesaid areas, a series of
fans at the exit side of the first chamber arranged
in parallel throughout the area traversed by the
runs and a second series of fans at the exit side of
the second chamber arranged in parallel
throughout the area ftraversed by the runs, with
the two series of fans correlated to cause the
suction of the second series to exceed the pressure
of the first series thereby o produce sub-atmos-
pheric pressure in the second chamber, the said
two series of fans acting continuously to draw
atmospheric heated air into the admission duct
and pass the said air therefrom through the first
chamber, thence through the auxiliary chamber,
thence through the second chamber and to dis-
charge the sald air laden with moisture out
through the discharge duct.

4. A cloth drying apparatus comprising two
juxtaposed chambers, means for guiding the
travel of cloth in open width successively through
said chambers In a plurality of runs in each
chamber extending normal to the sides of the
chamber, an admission duct connected to the
side of one chamber throughout an area substan.-
tially coextensive with the area traversed by the
runs, a discharge duct connected to the same
side of the second chamber throughout an area
substantially coextensive with the area traversed
by the runs, an auxiliary chamber connected to
the opposite sides of both chambers throughout
substantially the same sforesaid areas, a series
of fans at the exit side of {he first chamber ar-
ranged in parallel throughout the area traversed
by the runs and a second series of fans at the exit
side of the second chamber arranged in parallel
throughout the area traversed by the runs and
in which the suction of the first series of fans
exceeds the pressure of the air at the inlet to
the first chamber thereby to produce sub-atmos-
pheric pressure in the first chamber, the said two
series of fans acting continuously to draw at-
mospheric heated air into the admission duci
and pass the said air therefrom through the first
chamber, thence through the auxiliary chamber,
thence through the second chamber and to dis-
charge the said air laden with moisture out
through the discharge duct.

5. A cloth drying apparatus comprising two
juxtaposed chambers, means for guiding the
travel of cloth in open width successively through
sald chambers in a plurality of runs in each
chamber extending normal to the sides of the
chamber, an admission duct connected to the
side of one chamber throughout an area sub-
stantially coextensive with the area traversed by
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the runs, a discharge duct connected to the same
side of the second chamber throughout an area
substantially coextensive with the area traversed
by the runs, an auxiliary chamber connected to
the opposite sides of both chambers throughout
substantially the same aforesaid areas, a series
of fans at the exit side of the first chamber ar-

ranged in parallel throughout the area traversed
by the runs and a second series of fans at the

exit side of the second chamber arranged in
parallel throughout the area traversed by the
runs in which the suction of the first series of
fans exceeds the pressure of the air at the inlet
to the firt chamber and in which the two series

5

8

through the auxiliary chamber, thence through
the second chamber and to discharge the said
air laden with moisture out through the dis-

charge duct.
LESLIE A. RUNTON.

ROLAND E. DERBY.
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