
Dec. 11, 1956 H. E. PECK 2,773,312 
APPARATUS FOR DRYING FABRICS 

Filed April 1, 1955 ' 5 Sheets~$heet l 

/28 

INVENTIUR- ~ 

HENRY E PECK 

m2. " mam/7A 
ATTORNEY 



2,773,312 Dec. 11, 1956 H. E. PECK 

APPARATUS FOR DRYING FABRICS 

5 Sheets~Sheet 2 Filed April 1, 1955 

. . K 

W9 w i . ( a 

, .N~\ w Arc, 
J W. 

.mw M5 

“N1, H 

wv 

Y B 

L m“ \ ‘\\\ 
vw 

E R. R. N on k. 

mw\ % vw, L g “A 

. ¢Y// 

\ “ 

\ mv 

kw ow , RFR. < n 9v mm av a. Pmw f, mv\ “wk 
\w %\ 

om “ \ 

mm m? Ni 

ATTORNEY 



2,773,312 Dec. 11, 1956 H. E. PECK 

APPARATUS FOR DRYING FABRICS 

5.Sheets-Sheet 3 Filed April 1, 1953 . 

mam. 
\ \\ \\ \» \\ \\ \\ \\ \\ 

\ \\ \ \ 

\\\ \\»~ \ \ \ \\ \\ \\\ \\\ \\ \ \\ 

INVENTOR. 
HENRYE PECK 

BY 



2,773,312 

5 $heets~$heet 4 

H. E. PECK 

APPARATUS FOR DRYING FABRICS 

‘Q 

hm km. hm 

1N VEN TOR. 
HENRY 5 PE“ 

BY 

A 7' TORNEY 

.00.‘ km. mm mm 

QM 

vm. 

Dec. 11, 1956 

Filed April 1, 1953 



Dec. 11, 1956 H. E. PECK 

APPARATUS FOR DRYING FABRICS 
2,773,312 

5 Sheets-Sheet 5 Filed April 1, 1953 

I25 

H0. 11. 

20 I55 I52 I53 

F76. 12. 
I50 

INVENTOR. 
HENRY 1;". PECK 

BY 

ATTORNEY 



United States Patent 0 
3 

2,773,312 
APPARATUS FOR DRYING FABRICS 

Henry Peck, Fairport, N. Y. 

Application April 1, 1953, Serial Ne. 346,192 

14 Claims; (CI. 34-46) 

The present invention relates‘ to a method and to up 
paratus for drying fabrics, and more particularly to a 
method and apparatus for drying s‘ynthetic‘fabrics, such 
as rayon, nylon, Orlon, etc. after they have been dyed. 
The conventional method of drying fabrics after‘ dye 

ing is to pass a current of heated air over the fabric. 
This method in itself is ine?icie‘nt and slow. It has 
been found, however, that‘u'nless care is exercised in 
maintaining the temperature of the drying“ air below a 
predetermined upper limit, which in some cases is in the 
neighborhood of>250‘° E, the color, elasticity and strength 
of the fabric are affected. This further slows up‘ the 
process. The conventional process, moreover, requires 
a drying chamber that is‘ many, many feet long. Fur 
thermore, with the conventional process it is‘ di?icult 
to prevent shrinkage of the material, or to control that‘ 
shrinkage. Still furtherra great deal of heat is wasted 
in the heated air which has to‘ be exhausted from‘th‘e 
drying chamber to carry away the moisture absorbed from 
the fabric being dried. ‘ 

In the conventional dyeing and drying methods, fur 
thermore, the fabric is received in open ‘Width and has 
to be doubled and put‘upon a dyeing re‘ell' Then the 
doubled fabric is sewn into an endless ‘piece, and this 
endless piece is traveled for a time which may be as long 
as four hours through a dye tub to saturate ‘it with-“the 
desired dye color. When it is‘taken off'th‘e dyeing'reel it 
has‘ to be cut apart at the‘ ends and has to be’ opened'up 
either manually or by machine, before being’ secured to 
the tenter frame so that it may ‘be fed to the drier; and 
between the dye tub‘an‘d the drier,‘ it has to be transported 
to a centrifuge to extract‘ the excess‘ moisture. Further~ 
more, with many types of dyes,‘such as vat dyes, the dye 
is applied to scoured fabric by applying‘pressu're by some 
means such as padding, or by passing the fabric through 
an oil or ‘molt'en'metal bath. 

Conventional methods of treating and drying fabrics ‘ 
after dyeing require,‘ therefore, a longtime, and'equip 
ment which is not only expensive but which takesup a 
lot of space. 
One object of the present invention is to’ provide a 

method and apparatus for drying a fabric, and particu 
larly a dyed fabric,'which will'bel much faster than the 
conventional drying‘ process and apparatus.‘_ ‘ _ ‘ 
Another object of the invention‘is' to provide'a method 

and apparatus‘ for drying fabrics,'and particularly dyed 
fabrics, where the drying equipment isext‘r'em‘ely coin 
pact and will take up-but little space. ‘ l > 

Another object of the invention is to provide a method 
and apparatus for drying'dyed fabrics“ which will set the 
dye in the fabric simultaneously with the‘ drying‘of the 
fabric, and which will eliminate ‘for many dyes the equip 
ment heretofore required for setting the dye into the'fabric, 
particularly in synthetic ?be'rs‘th'a‘t are di?icult to dye 
such as “Orlon” and “Dacron.” ‘ p _‘ 

Another object of the invention is‘ to‘pr'o‘vide‘ a method 
for heat-treating‘nylon‘ and similar fabrics'whére the ‘m‘a~ 
terial must be brought up to high enough temperature, 
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without‘ burning, to set the‘ molecular structure, thereby 
to stabilize the fabric dimensionally and prevent future 
shrinkage. V p _ I 2 _ ~ . 

A further object of the‘ invention is‘ to provide a 
method and apparatus for treating fabrics, such as ace‘. 
t'ate rayon, which require treatment in a steam atmos 
phere to stabilize them dimensionally to prevent future 
shrinkage. _ _ “ ‘ _ _ _> . 

A’ further object‘ of the invention is to provide ain‘ethod 
and‘apparatus for drying fabrics which areimpregnated‘ 
with're‘s'ins,‘a‘s‘ for waterproo?ng, for instance, which will 
dry the fabric ‘and simultaneously cure the resins. Here 
tof-o‘re the curing‘ of'resins for waterproo?ng has had to 
be done in an ordinary drying chamber at 300° F. and 
requires ?fteen minutes or more. _ 

Another object of the invention is ‘to provide a method 
and apparatus for drying fabrics Which will uniformly 
dry‘the fabrics. ‘ 7 

Another object of ‘the invention is to provide drying 
apparatus of ‘the character described which is equipped 
with safety devices which will prevent burning of the 
fabric that is inthe drying chamber in event the tenter~ 
fran‘ie drive mechanism ‘stops for any reason. 

Still another object of the invention is to provide dry 
ing' apparatus of the ‘character described which is so 
constructed that the drying‘ unit may be maintained in 
stand-by condition, ready tooperate again immediately 
on restarting of‘ the drier after stoppage of the tenter 
frame ‘drive. ‘ 7 

Other objects of the invention will be apparent herein 
after from the speci?cation and from the recital of the 
appended clai‘r‘r‘ls.‘ I 

The‘ present invention rests uponthe discovery that 
if a synthetic material, which ‘is to be dried, is mounted 
upon a’ tenter frame and passed through a sealed chamber 
which‘ is ?lled ‘with super-heated steam, and ‘the steam 
is ‘drawn through the‘ fabric, the fabric can be dried 
and/orheat-treated very rapidly. The super-heated steam 
provides ‘a drying‘ atmosphere and excludes‘ atmospheric 
oxygen.‘ It is‘ used at ‘slightly above atmospheric pres 
sure. Thé‘pre‘s'sur‘e is‘ enough to‘force the steam through 
the fabri‘c.‘ The velocity of the‘steam passing through 
the‘ minute‘ interstices of the fabric is very great. This 
gives the rapid drying and/or heat-treatment. M 

The' apparatus‘ of the present invention drives, the 
steam“ through the fabric while the, fabric ‘is moving. 
This heat-treating steam is con?ned so that the drier can 
do in'a few feet ‘what has previously required a great 
many feet. It is‘ possible to us‘e a high temperature be~ 
cause“ the‘ steam is con?ned and‘?lls the chamber and 
keeps out the atmosphere, and the oxygen which the at 
mosphere contains. There is nothing, therefore, to sup 
port combustion. There is‘ no danger, therefore, of 
burning the fabric. As a result a ‘temperaturemuch 
higher ‘than'could ordinarily be tolerated, can be used 
so that the drying canbe effected in a few seconds in 
stead‘ of the" many minutes heretofore required. VFur 
thermore,the*d‘rying, is‘accomplished Without any change 
in color“of'_the material and without loss of elasticity, 
or decrease‘ in strength, and while preventing any un 
desirable future shrinkage. 

Moreover,‘ in‘ ‘the ‘case of vat dyes particularly the 
colors can be‘ set in the‘fabric simultaneously with‘th'e 
drying. The steam goes‘ through the fabric instead of 
just over the surface of the fabric, achieving more inti 
mate contact‘ withiev‘e‘ry‘?ber and every ?lament of the 
fabric. The steam swells the ?bers, and opens them up 
so that they take .in. the dye. . Instead of having to run 
fabrics such as ‘.‘Orlon” and “Dacron” around andaround 
in a dye tub for hours to absorb the‘ dye‘, such fabrics 
can now be fed continuously through a dye padder where 
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they pick up the dye; and the dye can be set therein simul 
taneously with the drying of the fabric. 
The whole dyeing process may be effected in minutes, 

therefore, instead of hours. Instead of using dyeing, 
drying and setting machines at least seventy feet long, 
it is possible with the present invention to effect drying 
in a box only three feet long and with complete dyeing 
and setting equipment of only ?fteen to twenty feet long. 
Instead of taking the fabric to a dye house and dyeing it, 
and then taking it to another machine to dry it, it is pos 
sible with the present invention to effect dyeing and 
drying in a continuous operation, the fabric being passed 
in a continuous process from a dye padder onto the dry 
ing chamber. 

Fabrics, such as nylon and acetate rayon, should be 
dimensionally stabilized, when dried, to avoid subsequent 
shrinkage. For stabilization of rayon type fabrics, a 
hydrolysis effect is required as well as a temperature 
effect. With the method and apparatus of the present 
invention, the steam swells the ?bers and its tempera 
ture welds them together. For treating rayon type fabrics 
this achieves the desired stabilization. In the case of 
nylon and similar fabrics the super-heated steam is used 
at 350 to 450° P. which simultaneously heat treats and 
dries the fabric. I 

Likewise, with the present invention it is possible to 
cure a fabric which is impregnated with a resin which 
dries the fabric. Fabrics which are impregnated with 
resins can be cured in a few seconds and with super 
heated steam having a temperature of 400 to 600° F. 

In the drawings: 
Fig. 1 is an end elevation of a drying chamber built 

according to one embodiment of the present invention; 
7 Fig. 2 is a section through this chamber taken at right 
angles to the view of Fig. 1 and on the line 2—2 of 
Fig. 3 looking in the direction of the arrows; 

Fig. 3 is a section through the chamber taken in a plane 
parallel to the plane of Fig. 1; 

Fig. 4 is a plan view of the chamber, with parts broken 
away to show particularly the various perforated plates 
which serve to distribute the steam uniformly :as it passes 
through the fabric; 

Fig. 5 is a section on an enlarged scale on the line 5-5 
of Fig. 1 looking in the direction of the arrows, and 
showing particularly the means for sealing the entry port 
of the chamber against the outside atmosphere; 

Fig, 6 is a section on the line 6——6 of Fig. 1, also on 
an enlarged scale, and looking in the direction of the 
,arrows, and further showing the sealing means at the 
entry end of the chamber; 

Fig. 7 is a section similar to Fig. 5 but showing the 
sealing means at the exit end of the drying chamber; 

Fig. 8 is an enlarged view looking at the entry end of 
the drying chamber and showing particularly fragmen 
tarily the sealing means therefor; 

Fig. 9 is a fragmentary section in the plane of Fig. 3 
but on a much enlarged scale; 

Fig. 10 is a view on a reduced scale showing the drying 
unit including the drying chamber, the heat exchanger, 
and the furnace for heating the steam; 

Fig. 11 is a fragmentary section on an enlarged scale 
showing details of the control devices for maintaining the 
temperature of the steam and preventing burning of the 
fabric should for any reason the motor, which drives the 
tenter frame, stop; and 

Fig. 12 is a diagrammatic view illustrating how the 
present apparatus may be used in conjunction with the 
dyeing and drying of vat dyed fabrics as part of a con 
tinuous process. 

Referring now to the drawings by numerals of refer 
ence, 20 denotes the drying chamber. This chamber is 
generally rectangular in shape. It has a front wall 21, 
a rear wall 22, a top or roof 23, a bottom or ?oor 24, 
and side walls 25 and 26 (Figs, 2 and 3). It is sup 
ported by uprights 28. 
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The fabric F, which is to be dried, is conveyed through 

the drying chamber on a conventional tenter frame con 
veyor, which is shown only fragmentarily in the drawings. 
The tenter frame conveyor comprises two parallel end 
less chains 30 whose links are provided with tenter pins 
or hooks 31 (Fig. 3). The fabric is fastened to the 
hooks of the tenter frame so that it may be stretched 
to the desired degree by the tenter frame. The upper 
reach of the tenter frame passes through the drying cham 
ber, entering through an opening 35 (Figs. 5 and 6) in 
the front wall of the chamber, and passing out through 
an opening 36 (Fig. 7) in the rear wall thereof. The 
return reach of the tenter frame extends beneath the dry 
ing chamber under the bottom 24 thereof (Fig. 2). The 
chains of the tenter frame are adapted to travel in chan 
nels in rails 37. The two rails for the upper reaches of 
the chains are secured in blocks 38 that are fastened to 
two slides 40 (Fig. 3). The two slides 40 are mounted 
in the opposite side walls 25 and 26 of the drying cham 
ber to slide in openings 41 in these side walls so as to be 
moved toward or away from one another. They extend 
from front to rear of the chamber and may be adjusted 
relative to one another so that the tenter chains will be 
at the correct ‘distance apart in accordance with the width 
of the fabric which is to be dried. 

‘ Steam is admitted to the chamber 20 through a pipe 45 
(Fig. 3) which is mounted in the side wall 25 of the 
chamber adjacent the bottom thereof. The temperature 
of the steam will be 475° F. for the ordinary case, but 
may be varied. of course, to suit the fabric which is to 
be dried. 
Mounted in an inclined position in the chamber 20 op 

posite the inlet of the steam pipe 45 is a perforated plate 
46 (Figs. 3 and 9). This plate is inclined downwardly 
from the mouth or delivery end of pipe 45 to the oppo 
site side Wall 26 of the chamber. It may be provided, 
for instance, with holes 1/8 inch diameter and covering 
?fteen percent of its total surface. Mounted in the cham 
ber beneath the slides 40 in horizontal position are two 
parallel plates 47 and 48. These plates are also per 
forated, but the holes in these plates are staggered rela 
tive to one another. Furthermore, the number of holes 
in one plate is different from that in the other. The 
plate 47, for instance, may have holes % inch in diameter 
and may be perforated ‘over only seven percent of its 
surface whereas the plate 48 may have holes 1%; inch in 
diameter and be perforated over ?fteen percent of its 
surface. 
Mounted above the slides 40 and above the tenter frame 

and the fabric F, which is carried thereby, are a plurality 
of stainless steel tubes 49. There are six such tubes in 
the example shown in the drawings. These are to hold 
the fabric down so that it will not bulge out too much 
above the horizontal plane due to pressure of the rising 
steam. 
Mounted in the chamber above the pipes 49 is an 

other perforated plate 50. Secured in the top wall 23 
of the chamber is the outlet pipe 55 for the steam. The 
steam may enter the chamber from the inlet pipe 45 
at a temperature of approximately 475° F. and leave 
it at a temperature of approximately 300° F. 
The temperature in the chamber is so high that the 

fabric would be burned were not oxygen excluded. It 
becomes necessary, therefore, to seal very carefully the 
places where the tenter frame enters and leaves the cham 
ber so as to minimize entry of atmospheric air at these 
points. Sealing is effected by'the use of flexible tubes 
which are in?ated with air and which constitute, there 
fore, pneumatically in?ated seals. These tubes may be 
made of natural rubber or of an arti?cial rubber such 
as neoprene, or of other ?exible plastic materials such 
as silicone, or the like; and wherever the term “rubber” 
is used herein or in the claims it is intended to cover 
all of these ‘materials. There are two of these tubes 60 
and 61 mounted at opposite sides of the entry port 35, 



‘semis 
‘as shown in Figs. 5 and 6, and two of these tubes 62 
and 63 mounted at either side of the exit port‘36 of the 
chamber as‘ shown in Fig. 7. The tubes are ?lled with 
air at very low pressure, say two pounds. They are able, 
therefore, to ?atten out to accommodate the rails 37 as 
clearly shown in Fig. 6. 
The tubes 60 and 61 are supported at one’ end by steel 

tubes 65, and at their opposite ends by steel tubes 66, 
as shown in Fig. 8. Air under a pressure of approxi 
mately two pounds is supplied to the tubes 65 through 
a supply line 67 which is connected to the tubes 65. 
The air may be exhausted from the tubes 65' through the 
tubes 66. Valves 68 are mounted in the tubes 66 to 
adjust the in?ation pressure of the tubes 60' and 61. A 
similar arrangement, is provided at the‘ opposite end of 
the" drying chamber for supporting and supplying the 
tubes 62 and 63. 

Each of the several‘ tubes 60, 61, 62, 63 is held in 
place by a UPsha'p‘ed bracket 69. These brackets are 
fastened to the front and rear walls,‘ respectively, of 
the chamber. Riveted‘ to these brackets‘ are sheets of 
“Te?on” or similar material“ which has a smooth, wax‘ 
like surface and‘ which is perfectly stable up to tem 
peratures of 650° F. The sheets 70 and‘ 71 of “Te?on” 
are so disposed at the entering end of the chamber, as 
shown in‘ Figs. 5 and 6, that they follow the‘ fabric and 
the‘ rails‘into the chamber and etfect sealing at top and 
bottom of the fabric and the rails, as clearly shown. 
Similarly sheets of “Te?on” or the like are secured to 
the‘ rear wall of the chamber at the outside thereof so 
as‘t‘o‘lie‘ between the tubes 62 and 63‘ and the rear wall 
of the chamber, and to follow the'fabric'as'it moves out 
of the‘ chamber, sealing against opposite sides thereof, 
as‘sh'own“ in Fig. 6; The‘ “Te?on” sheets are omitted 
from'Fig; 8 for greater clarity in illustration‘ of the seal 
ing‘tubes. 

» To‘ prevent‘ burning the fabric, air is‘ constantly sup 
plied‘ to‘ the tubes 49‘ to cool the‘ same; This air may 
b‘e'supplied from a manifold 80‘ (Fig. 1)v which is con 
nected to each of the tubes by a pipe 81'. 
The steam is‘continuously‘circulated through the heat 

chamber, the exhaust pipe 55' being connected on ‘the 
suction'side of“a'conventional‘blower 85'‘ (Fig; l0)‘which 
may ire-driven by-a‘motor 86‘- through a’belt" and pulley 
connection indicated‘ generaliy at‘ 87. The blower de- . 
livers‘ the steam which is exhaustedifrom‘the chamber 
20,‘ through pipe Sh’to‘a heat exchanger 9€iwhich may 
b'e-of conventional construction. In" the heat exchanger 
the temperature of the steam is again raised to the de 
siredlp‘oint; Prometheheat exchanger the super-heated 
steam‘ at5 475°’ F. or whatever temperature'is' desiied‘, is 
delivered to‘the pipe 45: The heat‘ exchanger may be 
heated‘ by a‘ boiler 92' whichmay be heated by oil, coal 
or any suitable‘fuell 
The stack 9'31is connected’to the Boiler-furnace and , 

is provided with a damper 94. A stack 95 is connected 
with the'pipe Sii‘tomaihtain the pressure in the system 
a‘ little above atmospheric pressure. A damper 9'6 op» 
erated by a motor 97 controls the exhaust from the pipe 
SS-torthe stack 95. 

Additional‘steam ‘may ‘oe'sup‘plied’to the pipe 55‘fron1 
a’ steam line 10'0‘(Fig: 11) to replenish any condensate. 
Steam line‘ltill may be connected‘ directly ‘to the boiler. 
This steam‘ line‘ is controlled; by a‘ manually operable 
valve‘lllli ‘ 

Mounteduo project into'ithe pipe 533‘ are ‘a‘ plurality of 
spray nozzles lh?‘which “are connected by pipes~1i36 with 
a water‘ supply line 107. Thesp‘ray lines are controlled 
by valves l?h‘loperated" by solenoids 169? The spray 
nozzles ‘are intended to inject‘ water into ‘the line 55 when 
there is no fabric in the drier. The‘ valves‘108" are in; 
tended to operate‘so thatthey close the‘ lines 106“ as 
soon‘ as. moisture driven‘ olf‘fr‘om the fabric hymen-nag 
process “drops ‘ the“ heati'of “the"stearn; and lop‘er'rtl'nese 'l‘in'es 
again'if manner; that is,‘ the renter frame‘; steps. 

10 

25 

30 

35 

60 

65 

76 

r 6 

Auxiliary spray noz'zles- 115 be mounted in the 
supply pipe 45. These are controlled by valves 118 op 
erated by solenoids 119 and supplied from a water line 
117. These are used only where one fabric is sewed 
to another, and an instantaneous response is necessary. 
The pipes 45 and 55 are c’onn'ec'tible together by a 

shunt pipe 129 which is ordinarily closed off from the 
pipe 45. There is a damper 121v slidable in the pipe 
45 and a similar damper‘ 122 slidable in the shunt pipe 
120. These dampers are operated by pistons 123 and 
124, respectively, which operate in air cylinders 125 and 
126, respectively. An electricallyloperated four-way 
valve 13-0 controls the supply of air to opposite ends of 
the two cylinders 125 and 126, opposite'ends of cylinder 
125 being connected to this‘ valve by lines 131 and 132 
and opposite ends ‘of cylinder ‘1216 being connected to 
this valve by lines 133 and‘13‘4. Normally the pistons 
323' and 12d are in ‘the positions ‘shown in ‘Fig. 11 with 
the damper 121 Withdrawn from the pipe 45‘ so that that 
pipe may supply steam into the drier chamber and with the 
damper 122 fully into the‘ shunt line 120 shutting oil? 
the shunt pipe from‘ pipe“ 45. The four-way valve 130 
is operated by a solenoid 135'. _ 
A conventional temperature controller 140 is used to 

operate the solenoids 199 which control the valves 108 
of the upper sprays, and, if‘ desired, the‘ solenoids 119 
which control the lower sprays. This controller includes 
a temperature sensing element 141_rno'unted‘ to extend 
into the pipe 4-5 and connected with the ‘controller by a 
has 14.2. Electrical'lines‘1‘43 and 144‘connect the con 
troller with the several solenoids; _ 
When there is no fabric in the machine the sprays 105 

create an arti?cial load so that the'steam‘i-s cooled off 
the same as if‘ fabric‘ were being dried. This‘enables 
the heating e‘quipment'to ‘be‘ kept continuously‘ in‘ readi 
ness for operation. The sprays 105*als'o operate‘ to lower 
the temperature of the‘ steam in case‘ of stoppage of the 
drier‘while‘ fabric is in the drier, thus preventing damage 
to ‘the fabric. The temperature‘isreduced by the sprays 
to about‘275O P. so that the fabric will not be‘bu‘r’ned. 

By‘ providing dampers 121 and‘ 12'2'it' is not necessary 
to shut off the" boiler-furnace ‘92in case of ‘stoppage of 
the ‘tenter frame. If the boiler-furnace had'to be shut 
off“ then, when the drier was restarted‘, would be 
necessary to reheat the Wholesys'teni‘. By' opening the 
damper 122 and closing the damper‘ 121, however‘, the 
steam from the heat exchanger is recirculated back to the 
heat-exchanger through‘ shunt line‘ 120;’ and by'simulta 
neously‘opening the sprays 105,‘ the normal operation of 
the steam system is simulated so that the Whole system 
is ready to go as soon as the device‘is started up‘ again. 
The solenoids 1d? and 135 may be wired‘ so that when 
the‘motor 145‘ (Fig. 10), which drives_ the tc'nter frame, 
stops, they will be actuated to‘shift' therdampe'r'121 to 
closed position and open the damper 1.22,‘ and to open 
the spray lines 166. Except for this ‘recirculation system 
it would, be necessary to throw the steam away. Since 
the steam has about twelve hundred t. u.- per pound 
this would be very uneconomical. In’ the apparatus of 
the present invention when atenter frame stops, ‘the steam 
is shut off from the heating chamber but is‘ continuously 
recirculated, being reheated‘ each timef'it'p'ass‘es through 
the heat exchanger to maintain the desired'temper‘ature 
of 475° F. ready to start again. > ‘ 
An air compressor 145 may be providedto'supply air 

to the cylinders 125‘and l26‘and to the tubes 60,61, 62, 
and 63 which act as seals. I p ‘ 

One feature of the invention is the fact ‘that the‘stearm 
passes through the fabric and it is not blown at it. This 
insures rapid drying. Moreover, it helps‘ ‘set the dye in 
the fabric and to set the fabricitse‘lf. 
Byusing pneumatictubes as sealing‘jme‘dium,‘ assur 

ancelis had that the sealing wiIl‘be‘ elfec‘tive'regardless 
of “ th‘e"dista'nce between the opposite:igtiide‘railsf of“ the 
tente‘r ‘frame. The sealing'tubes 60," 61,62 and“63"?atten 
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out to accommodate the rails regardless of the position 
of the adjustable slides 40. The sealing of the ends of 
the chambers insure that the steam will travel upwardly 
through the fabric. When the tenter frame rails are 
adjusted tubes 60, 61, 62 and 63 are de?ated and then 
the frame rails are adjusted, and the tubes are in?ated 
again. 
The steam travels from the heat exchanger at a veloc 

ity of approximately three thousand feet per minute. 
The apparatus drives the heat treating atmosphere through 
the fabric while the fabric is moving and the heat treat‘ 
ing atmosphere must go through the fabric. The fabric 
travels from twenty to one hundred yards a minute and 
a temperature is used which would destroy the fabric if 
oxygen were allowed access to the fabric. 
The inclined plate 46 and the perforated plates 4-7 and 

48 break up and distribute the steam evenly over the 
fabric. The upper plate has the larger holes out of 
registry with the lower holes. The perforated plate 50 
(Figs. 3 and 9) further assists in getting uniform drying 
of the fabric as it passes through the drying chamber. 
Except for such a plate the exhaust fan might draw too 
much steam from one point through the pipe 55., 
The slides 40 are formed of insulating material and 

so are the walls of the box. These insulating boards 
cover the holes in the upper plate as the tenter frame is 
adjusted inwardly. 
For fabrics which are dyed with vat dyes, the drier 

may form part of a continuous high-speed range Where 
the cloth is treated with fully open width. The cloth 
may be fed from the knitting machine into a scourer 150 
(Fig. 12) where the oils may be removed, then into an 
extractor 151 where the cleaning materials will be re 
moved from the fabric, then into a conventional dye pad 
152 where the fabric is dipped and pressed, being im 
pregnated with the dye which is pressed into the fabric, 
then into a chemical pad 153 in which the fabric is 
dipped and where chemicals are pressed into the fabric 
to develop the dye color, then into a neutralizer and 
rinse unit 154, then into another extractor 155 where 
the excess chemicals and moisture are removed, and then 
into the drier 20 of the present invention. 
With the apparatus of the present invention, the fabric 

is brought to the temperature of the inside of the heating 
chamber almost instantaneously.- The very core of the 
?bers are brought quickly and safely to the high temper~ 
ature. 

In the present invention I have a small compact 
drier with a vastly greater thermal efficiency than ‘any 
drier heretofore used. With the present invention it is 
possible to heat, set and dry simultaneously. There is 
uniform distribution of the heat over a large area because 
the steam has to go through the fabric. Where the steam 
is simply blown over the top of the fabric or beneath it 
by nozzles the heat application cannot be uniform. 
Nylon holds its position under heat, but materials like 

acetate rayon relax under heat, that is why the stop tubes 
49 must be used. These tubes must be cooled because 
if the fabric is touched by hot metal it will deluster. 
While the invention has been described in connection 

with a specific embodiment thereof, it is capable of fur 
ther modi?cations, and this application is intended to 
cover any variations, uses, or adaptations of the inven 
tion following, in general, the principles of the invention 
and including such departures from the present disclosure 
as come within known or customary practice in the art 
to which the invention pertains and as may be applied to 
the essential features hereinbefore set forth and as fall 
within the scope of the invention or the limits of the 
appended claims. 
Having thus described my invention, what I claim is: 
1. Apparatus for treating a fabric comprising a heating 

chamber having an entry port at one end and an exit port 
at its opposite end, a tenter frame for holding the fabric 
along its opposite lateral edges to maintain a ?xed width 
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and for conveying the fabric through said chamber from 
the entry port to the exit port, means for supplying 
super-heated steam to said chamber under greater than 
atmospheric pressure at one side of said fabric and for 
sucking the steam from said chamber from the opposite 
side of said fabric as the fabric travels through said 
chamber, whereby to cause the steam to pass through the 
interstices of the fabric as the fabric travels through the 
chamber, and flexible sealing means positioned along 
both edges of both the entry and the exit ports to engage 
both sides of the fabric in direct contact therewith and 
both sides of the tenter frame directly as the tenter frame 
and the fabric travel through said ports, to exclude air 
from said chamber, said sealing means being yieldable to 
conform to the shape of the fabric and of the tenter frame 
thereby to provide tight seals around both the fabric and 
the tenter frame. 

2. Apparatus for treating a fabric comprising a heat 
ing chamber having an entry port at one end and an 
exit port at its opposite end, a tenter frame for convey 
ing fabric through said chamber from the entry port 
through the exit port, means for supplying super-heated 
steam to said chamber under greater than atmospheric 
pressure at one side of said fabric and for sucking the 
steam from said chamber from the opposite side of said 
fabric as the fabric travels through said chamber, where 
by to cause the steam to pass through the interstices of 
the fabric as the fabric travels through the chamber, 
means disposed between said supply means and the fabric 
for distributing the steam uniformly along the length and 
width of the fabric as the fabric travels through the cham 
ber, and non-metallic, resilient members positioned at 
opposite sides of each port and extending for the full 
widths of the ports to directly engage the tenter frame 
and the fabric for sealing the entry and exit ports about 
said tenter frame and the fabric to exclude air from said 
chamber, said resilient members being yieldable to con 
form to the shape of the fabric and the tenter frame and 
thereby provide tight seals around both the fabric and 
the tenter frame. 

3. Apparatus for drying a fabric comprising a heating 
chamber having an entry port at one end and an exit 
port at its opposite end, a tenter frame conveyor for con 
veying fabric through said chamber in said entry port and 
out said exit port, non-metallic, resilient members posi 
tioned at opposite sides of each port and extending for 
the full length of the ports to directly engage the con 
veyor and the fabric for sealing the entry and exit ports 
about said conveyor and the fabric to exclude air from 
said chamber, said resilient members being yieldable in 

, directions perpendicular to their lengths to conform to 
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the shape of the fabric and the tenter frame conveyor 
and thereby provide tight seals around both the fabric and 
the conveyor, and means for supplying superheated 
steam to said chamber under greater than atmospheric 
pressure. 

4. Apparatus for drying a fabric comprising a heating 
chamber having an entry port at one end and an exit port 
at its opposite end, a tenter frame conveyor for convey 
ing fabric through said chamber in said entry port and 
out said exit port, means for sealing the entry and exit 
ports about said conveyor and the fabric to exclude air 
from said chamber, means for supplying superheated 
steam at greater than atmospheric pressure to said cham 
ber at one side of the fabric, and means for exhausting 
steam from the chamber from the other side of the 
fabric, whereby the steam is forced through the fabric as 
the fabric passes through said chamber, the sealing means 
for each port comprising two ?exible rubber tubes posi 
tioned, respectively, along the upper and lower edges of 
the port to directly engage the fabric and the tenter frame 
and ?lled with'air under a low enough pressure to yield 
to conform to the shape and position of the tenter frame 
while closely engaging the fabric, thereby sealing the port. 

5. Apparatus for drying a fabric comprising a heating 
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chamber having an, entry port at, one end and an‘ exit 
port at its opposite end, a tenter frame conveyor for, con 
veying fabric through said chamber in said entry port and 
out said exit port,,opposed rails for, supportingsaid tenter 
frame in its passage through said' chamber, a pair of 
slides mounted in opposite lateral walls of said chamber 
to be adjustable toward and from one another in ac 
cordance with the Width of the fabric to be dried, means 
for sealing the entry and exit ports about the conveyor 
and the fabric to exclude air from. said chamber, and 
means for continuously supplying superheated steam to 
said chamber at one-side of said conveyor andfor con 
tinuously withdrawing the steam from said chamber from 
the opposite side of said conveyor‘ whereby, to pass the 
steam throughthe interstices of the fabrics as it passes 
through the chamber, thecsealing means for each port 
comprisingttwoc?exible rubber tubesv positioned, respec 
tively, along the upper andlower edges of the port and 
?lled with‘ air under a low enough pressure to yield to 
conformto the shape, andiposition: of' the tenter frame 
While closely engaging the fabric, therebyisealing' the port. 

6; Apparatus for drying a fabric comprisingt‘a heating 
chamber having, an entry port at one end and,v an exit 
port at its opposite. end,.a,tenteriframe conveyor for con 
veying fabric through-said chamber from entry port to 
the exit port, means for supplying superheated steam to 
saidichamber at oneside thereof atone side of the fabric, 
means for evacuating steam from said’ch'amber from the 
opposite side of the fabric, and means for distributing the 
steam uniformly along the length and width of the fabric 
as the fabric passes through the chamber comprising a 
perforated member extending for the length and width of 
said chamber and having an upper surface facing the 
fabric that is inclined downwardly from the steam supply 
side of the chamber to the opposite side thereof. 

7. Apparatus for drying a fabric comprising a heating 
chamber having an entry port at one end and an exit port 
at its opposite end, a tenter frame conveyor for conveying 
fabric through said chamber from entry port to the exit 
port, means for supplying superheated steam to said 
chamber at one side thereof at one side of the fabric, 
means for evacuating steam from said chamber from the 
opposite side of the fabric, and means for distributing the 
steam uniformly along the length and Width of the fabric 
as the fabric passes through the chamber comprising a 
perforated member extending for the length and width of 
said chamber and having an upper surface facing the 
fabric that is inclined downwardly from the steam supply 
side of the chamber to the opposite side thereof, and a 
pair of parallel, spaced, perforated plates positioned in 
said chamber above said perforated member but below 
the fabric, said plates being differently perforated so that 
the steam has to travel a circuitous route through them 
to reach the fabric. 

8. Apparatus for drying a fabric comprising a heating 
chamber having an entry port at one end and an exit 
port at its opposite end, a tenter frame conveyor for 
conveying fabric through said chamber from entry port to 
the exit port, means for supplying superheated steam to 
said chamber at one side thereof at one side of the fabric, 
means for evacuating steam from said chamber from the 
opposite side of the fabric, and means for distributing 
the steam uniformly along the length and Width of the 
fabric as the fabric passes through the chamber comprising 
a perforated member extending for the length and width 
of said chamber and having an upper surface facing the 
fabric that is inclined downwardly from the steam supply 
side of the chamber to the opposite side thereof, a pair of 
parallel, spaced, perforated plates positioned in said 
chamber above said perforated member but below the 
fabric, said plates being differently perforated so that the 
steam has to travel a circuitous route through them to 
reach the fabric, and a perforated plate positioned above 
the fabric in parallelism to said pair of spaced plates and 
for equalizing evacuation of the steam through the fabric. 
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9. ‘Apparatus for drying a fabric, comprising ,a heating 
chamber having an entry port at one end. and anexitport 
at its opposite end, a tenter, frame conveyorfor conveying 
fabric through said chamber f‘rornentry port to the exit 
port, means for supplying superheated steam under greater 
than atmospheric pressure to said, chamber at one side of 
the fabric only, means for evacuating steam from the 
chamber from the opposite side of the fabric to thereby 
cause the steam to pass through the interstices of, the 
fabric, and means positioned at said one side of the 
fabric for distributing‘ the steam uniformly along the 
length and width of the fabric as the fabric passes through 
said chamber, and a plurality of spaced rods positioned 
in said chamber to extend transversely thereof close to 
said opposite side of the fabric for limiting billowing of 
the fabric under pressure of the steam. 

10. Apparatus for drying a fabric comprisinga heating 
‘ chamber having an entry port at one end and an exit port 
at its opposite end, a tenter frame conveyor, for conveying 
fabric through said chamber from entrycport to the exit 
port, means for supplying superheated steam under greater 
than atmospheric pressure to said chamber at one side of 
the fabric, means for evacuating steam from the chamber 
from the opposite side of the fabric to thereby cause the 
steam to pass through the interstices of the fabric, and 
means positioned at said one side of the fabric for dis 
tributing the steam uniformly along the length and width 
of the fabric as the fabric passes through, said, chamber, 
means for limiting billowing of the fabric under pres 
sure of the steam, said last-named means comprising a 
plurality of spaced rods positioned in the chamber above 
the fabric in the direction of travel of the steam, and 
means for cooling said rods. 

11. Apparatus for drying a fabric comprising a heating 
chamber having an entry port at one end and an exit 
port at its opposite end, means for conveying a fabric 
through said chamber from entry port to exit port, a sup 
ply duct at one side of said chamber to supply superheated 
steam to the chamber below the fabric, an exhaust duct 
for evacuating steam from said chamber after it has passed 
through the interstices of the fabric, a fan to the suction 
side of Which said exhaust duct is connected, a heat ex 
changer connected to the supply side of said fan and in 
turn connected to said supply duct, and means for supply 
ing heat to said heat exchanger to continuously maintain 
the desired temperature of the superheated steam supplied 
to said chamber, and means mounted in one of said ducts 
and responsive to the temperature in said one duct for 
automatically reducing the temperature of the steam pass 
ing through said duct when there is no fabric in said 
chamber to balance the temperature in the ducts. 

12. Apparatus for drying a fabric comprising a heating 
chamber having an entry port at one end and an exit port 
at its opposite end, means for conveying .a fabric through 
said chamber from entry port to exit port, a supply duct 
at one side of said chamber to supply superheated steam 
to the chamber below the fabric, an exhaust duct for 
evacuating steam from said chamber after it has passed 
through the interstices of the fabric, a fan to the suction 
side of which said exhaust duct is connected, a heat ex 
changer connected to the supply side of said fan and in 
turn connected to said supply duct, and means for sup- ' 
plying heat to said heat exchanger to continuously main 
tain the desired temperature of the superheated steam 
supplied to said chamber, a temperature sensing member 
mounted in one of said ducts, a plurality of sprays 
mounted in one of said ducts for spraying water thereinto, 
and means operable by said sensing member to actuate 
said sprays when the temperature in the duct in which said 
sensing member is mounted rises above a predetermined 
amount. 

13. Apparatus for drying a fabric comprising a heating 
chamber having an entry port at one end and an exit port 
at its opposite end, means for conveying a fabric through 
said chamber from entry port to exit port, a supply duct 
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at one side of said chamber to supply superheated steam 
to the chamber below the fabric, an exhaust duct for 
evacuating steam from said chamber after it has passed 
through the interstices of the fabric, a fan to the suction 
side of which said exhaust duct is connected, a heat ex 
changer connected to the supply side of said fan and in 
turn connected to said supply duct, and means for supply 
ing heat to said heat exchanger to continuously maintain 
the desired temperature of the superheated steam supplied 
to said chamber, a bypass duct for connecting said supply 
and exhaust ducts outside said chamber, a damper nor 
mally closing the by-pass duct off from said supply duct, a 
damper operable to close said supply duct off from said 
chamber, drive means for said conveying means, and 
means operable automatically upon stoppage of said drive 
means to open the ?rst-named damper and close the 
second-named damper, and means operable thereupon to 
spray water into one of said ducts to maintain the steam 
in said supply duct at a desired temperature. 

14. Apparatus for treating fabric comprising a dye pad, 
a drying chamber, and means for conveying fabric con 
tinuously through said dye pad and thence through said 
drying chamber, said drying chamber having an entry port 
at one end and an exit port at its opposite end, said con~ 
veying means comprising a tenter frame for conveying the 
fabric through said drying chamber in said entry port and 
out said exit port, non-metallic, resilient members posi 
tioned along opposite edges of each port and extending 
for the full widths of the ports to directly engage the 
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tenter frame and the fabric, said resilient members being 
yieldable to conform to the shape of the fabric and the 
tenter frame and thereby provide tight seals around both 
the fabric and the tenter frame, and means for continu 
ously supplying superheated steam at greater than atmos 
pheric pressure to said drying chamber to ?ll said cham 
ber with steam and to exclude air therefrom, said supply 
ing means delivering the steam to one side of the fabric, 
and means for evacuating steam from said drying chamber 
at the opposite side of the fabric thereby forcing the super 
heated steam through the interstices of the fabric as the 
fabric travels through the drying chamber, whereby to set 
the dye in the fabric and to dry the fabric. 
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