
United States Patent (19) 
Payet et al. 

[11] 3,884,632 
(45) May 20, 1975 

54 CONTINUOUS DURABLE-PRESS 
PROCESSING OF FABRIC AND GARMENTS 

75) Inventors: George L. Payet, Cincinnati, Ohio; 
Berthal D. Brummet, Barrington, Ill. 

73) Assignee: McGraw-Edison Company, Elgin, 
I. 

22 Filed: Mar. 14, 1973 
(21) Appl. No.: 341,134 

52 U.S. Cl.................................... 8/116.4; 8/149.2 
(5ll Int. Cl............................................ D06m 13/12 
58) Field of Search........................... 8/1 6.4, 149.2 

(56) References Cited 
UNITED STATES PATENTS 

3,653,805 4/1972 Gamarra et al...................... 811 6.4 
3,660,013 5/1972 Payet et al........................... 811 16.4 
3,663,974 5/1972 Watanabe et al.................... 811 16.4 
3,706,526 12/1972 Swidler et al.................... 811 16.4 X 

Primary Examiner-Stephen J. Lechert, Jr. 
Attorney, Agent, or Firm--George H. Fritzinger 

57) ABSTRACT 
A vapor-phase process for imparting a durable press 

to cellulosic-containing material (fabric or successive 
garments) is an improvement on U.S. Pat. No. 
3,660,013, dated May 2, 1972, in that the material 
being treated is moved through successive treating 
compartments and is processed faster and more eco 
nomically. The new process includes first introducing 
an abundant moisture content into the material at a 
first compartment or station while not in contact with 
any chemical treating agents (formaldehyde and sul 
phur-dioxide vapors) and in then conveying the mate 
rial through a second compartment containing the 
chemical treating agents, while the material is at a 
cooler temperature than the temperature of the chem 
ical compartment whereby to accelerate condensation 
of the chemical treating agents on the material and a 
faster reaction therewith. Exhausting is carried out fol 
lowing the chemical compartment in order to enable 
faster and more economical heating in the curing 
compartment that follows, and in order to avoid mois 
ture buildup in the curing compartment. In an elon 
gate passageway for treating garments, the respective 
compartments are divided off by air screens, flap 
valves and/or rollers. In addition, a slow exhausting 
lengthwise of the passageway is maintained to provide 
an effective seal at the entrance end. 

17 Claims, 2 Drawing Figures 
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CONTINUOUS DURABLE-PRESS PROCESSING OF 
FABRIC AND GARMENTS 

In the above-mentioned patent a batch of garments 
is placed in a treating chamber into which are intro 
duced a high content of both steam and chemical treat 
ing agents of formaldehyde and sulphur-dioxide vapors. 
After a short interval the steam is cut off to allow the 
temperature to fall about 20°F whereby to cause the at 
mosphere to become wellnigh saturated with the steam 
and chemical vapors, and to be thereupon condensed 
on the articles being treated and on the walls of the 

() 

chamber to provide an interval for reaction between . 
the garments and the vapors. Thereupon, the chamber 
is heated to a curing temperature of around 250F. 

In the present process an abundant moisture content 
is introduced into the articles as an initial independent 
step by use of water-covered walls in a steam compart 
ment for garments and by the use of wet padding and 
controlled drying cans for fabrics. Next, the articles are 
fed into a chemical compartment preferably containing 
some steam to prevent drying and having an atmo 
sphere of formaldehyde and sulphur-dioxide vapors. 
The articles are fed into the chemical compartment 
while at a substantially cooler temperature so that there 
will be rapid condensation of the chemical vapors on 
the articles and a resultant faster reaction there with. 
Since the chemical compartment is maintained at a uni 
form temperature, less formaldehyde is condensed and 
lost from the compartment than when the temperature 
has to be cycled. A pre-dryer following the chemical 
compartment removes moisture from the material to 
permit the same to be heated more readily and eco 
nomically in the curing compartment to the necessary 
250°F, and at the same time it prevents any moisture 
build-up in the compartment. In a preferred embodi 
ment, the material being treated is moved at a constant 
uninterrupted rate through the successive compart 
intS. 
An object of the invention is to provide an improved 

method of processing cellulosic-containing material to 
impart thereto a durable press, which comprises con 
veying the material continuously through successive 
compartments to carry out thereon respective indepen 
dent treating operations. 
Another object is to provide such improved process 

which permits the material to be treated at a faster rate 
and at lower cost than has been heretofore possible. 
Another object is to provide such improved process 

which enables the material to be treated with greater 
consistency and uniformity. 
Another object is to provide such improved process 

which permits the use of smaller and more economical 
equipment. 
Another object is to provide such improved continu 

ous process wherein the material being treated is intro 
duced into a chemical compartment containing formal 
dehyde and sulphur-dioxide treating agents while the 
material is at a temperature cooler than that of the 
chemical compartment so as to accelerate condensa 
tion of the chemical treating agents on the material and 
a faster reaction there with. 

Still further objects of the invention are to provide an 
improved continuous process for imparting a durable 
press to cellulosic-containing materials wherein ) No 
raising or lowering of temperature is required in a sin 
gle chamber, thus conserving heat energy; 2) A more 
economical use of chemical treating agents is achieved 
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2 
as there is no exhausting of the chemical chamber; 3) 
As the chemical chamber is not exhausted, only low 
concentrations of chemicals are vented to the scrubber, 
reducing scrubbing requirements; and 4) An apparatus 
of simple and economical construction is made possible 
because more economical materials can be used and 
requirements are relaxed as to heat transfer and corro 
sion. 
A still further object is to provide a continuous pro 

cess for imparting a durable press to garments wherein 
the garments are conveyed through one elongate pas 
sageway subdivided into individual compartments with 
conservation of vapors, heat and chemicals at the re 
spective compartments while yet permitting transfer of 
the garments being treated from one compartment to 
the next without contamination of one compartment by 
the other and without any substantial exposure of the 
material being treated to the outside atmosphere be 
tween compartments. 
These and other objects and features of the invention 

will be apparent from the following description and the 
appended claims. 

In the description of my invention, reference is had 
to the accompanying drawings of which: 

FIG. 1 is a diagrammatic layout of an apparatus for 
carrying out a vapor phase process for imparting a du 
rable press to a fabric in a continuous run; and 

FIG. 2 is a diagrammatic layout of an apparatus for 
carrying out the same vapor phase process in a continu 
ous run with respect to a series of garments. 

In the apparatus shown in FIG. 1 a fabric 10 contain 
ing cellulosic material is fed continuously through a se 
ries of stations 11-15 at which respective independent 
operations are performed on the fabric to impart the 
durable press thereto. The first station 11 includes a 
water pad 17 comprising an open container 18 of water 
having a guide roller 19 therein and a pair of wringer 
rollers 20 thereabove for directing the fabric through 
the water bath to soak it with moisture and then be 
tween the wringer rollers to press a major excess of the 
water therefrom. Next, the fabric is drawn around a se 
ries of drying cans 21 to reduce the moisture content 
of the fabric to the desired extent by controlling the 
temperature of the cans and the speed of travel of the 
fabric. 
Immediately following the station 11 the fabric is 

drawn into a chemical compartment 22 of station 12 
through a seal 23 comprising a pair of soft rollers 24 
and a surrounding case 25 exhausted to the outside via 
a duct 26 to draw off leakage. This compartment has 
a series of rollers 27 therein around which the fabric is 
drawn from the top to the bottom of the chamber. Into 
the chemical compartment is injected sufficient steam 
via a nozzle 28 to prevent drying of the fabric during 
its transit through the compartment. Also, there is a 
second nozzle 29 for injecting sulphur-dioxide and a 
pipe 30 provided with a suitable auger for feeding para 
formaldehyde into a heated pan 31 for producing for 
maldehyde vapor in the compartment. This compart 
ment is maintained by a suitable heating box 33 at a 
temperature above the outside ambient, say by 20°F, so 
that the fabric is cooler than the chemical atmosphere 
to cause a rapid condensation of formaldehyde and sul 
phur-dioxide vapors thereon and a fast reaction there 
with. Further, the formaldehyde and sulphur-dioxide 
vapors are fed into the compartment at such rate as will 
maintain a formaldehyde concentration in the range of 
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2-20% by volume and a sulphur dioxide concentration 
in the range of 0. 1-5% by volume. The vapors will con 
dense readily on the cooler fabric but will not readily 
condense on the walls of the compartment. From the 
chemical compartment 22 the fabric is led around 
guide rollers 34 and out through a seal 35 comprising 
rollers 36, surrounding case 37 and an exhaust duct 38 
in the same manner as the seal 23 above-described. Ex 
haust duct 38 is preferably led back into the chemical 
compartment. 
Following the chemical compartment 22 is a drying 

and heating station 13 which preferably comprises a 
predrying compartment 39 and a heating compartment 
43. The predrying compartment has therein a series of 
vertically staggered drying cans 40 around which the 
fabric is drawn and then lead out therefrom through a 
seal 41 such as the seal 35. The drying cans are heated 
as by steam to dry substantially all excess moisture and 
chemical vapors from the fabric, which are exhausted 
via duct 42 and preferably fed back into the chemical 
compartment so as not to contaminate the surrounding 
atmosphere. The advantage of predrying is to prevent 
moisture build-up in the following heating (curing) 
compartment 43 and to enable the fabric to be heated 
to the curing temperature quickly and with less expen 
diture of heat. 

In order for the fabric to reach a curing temperature 
of 250F in the compartment 43 in a short time and 
within a convenient size of heating chamber, the fabric 
is drawn back and forth vertically around a series of 
guide rollers 44 and the heating is carried out prefera 
bly by heated air via a duct 45 leading from the bottom 
of the compartment near the output end through a 
blower 45B and heater 45R into the top of the com 
partment near the input end. Alternative heating may 
be carried out with the use of suitably placed radiant 
panels or heating coils. 
Following the curing chamber there is a cleaning sta 

tion 14 which for example comprises a first bath 46 of 
water with about /2% sodium carbonate and 0.1% wet 
ting agent through which the fabric is reciprocated into 
and out of the bath by being drawn around a series of 
guide rollers 47. Next the fabric is drawn through a 
bath 48 of rinse water again into and out of the bath by 
a series of guide rollers 49. Thereupon, the fabric is 
drawn through a drying tower 50 of a station 15 having 
therein a series of drying cans 51. As the fabric comes 
from the drying tower it is folded into a series of plaits 
52 for compact storage into a container 53 until fabri 
cated. 

In the embodiment for treating garments shown in 
FIG. 2 the garments 54 are conveyed through a long 
passageway 55 as by a conveying means 56 such as is 
disclosed in the pending Hendren Application Ser. No. 
227,409. filed Feb. 18, 1972 using modified hangers or, 
alternatively, a simple chain conveyor may be used. 
Along this passageway are successive stations 57-62 
wherein different successive treating operations are 
performed in the same sequence as in the first embodi 
ment above-described. The first station comprises a 
steam compartment 63 provided with a saturated low 
pressure wet steam via nozzles 64. In order to confine 
the steam in the compartment and keep it in a wet con 
dition for fast introduction of moisture into the gar 
ments the walls of the compartment are provided with 
running water 65 from perforated tubes 65a near the 
ceiling. In order that the steam will have ready access 
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to the garments the same are conveyed therethrough in 
shoulder-to-shoulder arrangement. 

Immediately following the steam compartment 63 is 
an air screen or curtain 66 wherein air is blown in at the 
top and exhausted at the bottom as indicated by the ar 
rows 67a and 67b. Further, there may be a seal at this 
point provided as by flap valves, soft rollers, etc. 
Following the air screen is a chemical compartment 

68 of station 58 in which an amount of steam is injected 
as by a nozzle 69 only to prevent drying, sulphur diox 
ide is injected by a nozzle 70 and paraformaldehyde is 
injected via a pipe and auger 71 into a tray 72 heated 
to vaporize the same. The sulphur-dioxide and parafor 
maldehyde are injected at such rate as to keep the at 
mosphere in a range of 2-20% by volume of formalde 
hyde gas and O. 1-5% by volume of sulphur dioxide, and 
heating is applied to the compartment as by wall heater 
73 to maintain the temperature in the compartment 
above that of the steam compartment 63 by approxi 
mately 20F. Thus, the garments are introduced into 
the chemical compartment at a substantially cooler 
temperature. Since the atmosphere is saturated with 
sulphur-dioxide and formaldehyde vapors, these vapors 
condense rapidly onto the wet garments and react 
therewith within a period of only 30 seconds. Also, 
since the chemicals are used only to the extent that 
they are consumed by reaction with the garments a 
very economical use of chemicals is achieved. 
Following the chemical compartment is an exhaust 

and predrying compartment 74 of a drying and heating 
station 59, which serves also as an air screen. This ex 
haust draws in dry air through the garments to remove 
moisture therefrom but since there is also drawn in 
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some chemicals from the chemical compartment the 
exhaust 75 is led back into the chemical compartment 
to avoid contaminating the surrounding atmosphere. 
The station 59 has also a curing compartment 76 

heated preferably by hot air, via a duct 77 leading from 
the bottom of the compartment near the output end 
through a blower 78 and heater 79 into the top of the 
chamber near the input end. Since the garments are 
conveyed in shoulder-to-shoulder arrangement the cur 
ing compartment may be heated alternatively by radi 
ant or coil type heater plates in the opposite walls, inas 
much as there would be only one garment between op 
posing heater plates at a time. As before, it is necessary 
that the garments be heated to at least 250F; however, 
in the present system the heating is carried out very 
economically because the heat is maintained in the 
compartment at an even temperature. 
Following the curing compartment there is a slow ex 

haust compartment 80 of station 60. Air is drawn in via 
tube 81 and gases are exhausted via vent 82 into a 
scrubber 83 during the operation of the apparatus, so 
as to remove contaminated gases from the garments. 
This slow exhaust keeps a flow of gases moving from 
the entrance of the passageways through the steam, 
chemical and curing compartments to provide essen 
tially a seal at the entrance end of the system. Also this 
exhaust cools the garments to allow more ready steam 
moisturization thereof in the steam compartment 84 of 
the cleaning station 61 which follows. 
The compartment 84 is provided with wet low 

pressure steam which heats the compartment to a tem 
perature of from 180 to 220F. Some of the steam may 
be impinged by nozzles 85 directly onto the garments 
to effect further penetration thereinto. A vent 86 from 
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the compartment 62 is to allow escape of some formal 
dehyde laden steam. 
Following the steam compartment 84 there is an air 

screen 87 and then a drying compartment 88 of station 
62 supplied with a dry heat at temperatures from 250F 
to 350F as by a circulating duct 89 including a blower 
90 and heater 91. After the garments leave the drying 
compartment they are left to cool and are folded and 
packed for shipment. 

In view of the rapid uptake of moisture in the steam 
compartment 63 made possible by the use of wet low 
pressure steam, the rapid condensation and reaction of 
the chemical vapors with the garments in the chemical 
compartment 68 by introducing the garments into the 
chemical compartment while at a substantially cooler 
temperature, and in view of the predrying of the gar 
ments in compartment 74 before they enter the curing 
compartment 76 and the economical heating of the 
garments in this compartment achieved by maintaining 
the temperature at a nearly constant value, approxi 
mately only 30 seconds treating time is required in each 
of these compartments. Upon allowing 2 feet per gar 
ment lengthwise of each compartment and an overall 
length of 20 ft. per compartment the garments may be 
fed through the system at a rate as high as 600 per hour. 
The embodiments of our invention herein particu 

larly shown and described are intended to be illustra 
tive and not necessarily limitative of my invention, 
since the same is subject to changes and modifications 
without departure from the scope of my invention 
which I endeavor to express according to the following 
claims. 
We claim: 
1. A vapor-phase process for continuously treating 

cellulosic fabric-containing material to impart a dura 
ble press thereto comprising conveying said material 
through a first station to introduce moisture thereinto, 
conveying the material then through a second station 
to subject it to formaldehyde and sulphur-dioxide 
vapor agents, and conveying said material next through 
a third station to effect a drying thereof and to subject 
the material to a curing temperature of about 250F. 

2. The process set forth in claim 1 wherein said third 
station comprises a first compartment for predrying the 
material to reduce substantially the moisture content 
thereof and a second compartment having a dry heated 
atmosphere to raise the temperature of the material to 
Said 250F. 

3. The process set forth in claim 1 wherein said mate 
rial is conveyed lengthwise of an elongate pathway 
through said successive stations, and the treating steps 
are substantially isolated from each other while allow 
ing passage of said material between stations. 
4. The process set forth in claim 3 wherein said sec 

ond station comprises a chemical compartment con 
taining said agents, and said material is introduced into 
said compartment while at a temperature lower than 
the temperature in said compartment so as to acceler 
ate condensation of said agents on and into said mate 
rial and to expedite a reaction of said agents therewith. 

5. The process set forth in claim 4 wherein said 
chemical compartment has an atmosphere containing 
2-20% by volume formaldehyde gas and 0. 1-5% by 
volume sulphur-dioxide gas and wherein said tempera 
ture in said compartment is higher by approximately 
20 F. than that of the material at the time the material 
is introduced into the compartment. 
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6 
6. The process set forth in claim 4 wherein said mate 

rial is a continuous fabric and the fabric is first satu 
rated with water by feeding it through a water pad, and 
the moisture content is then reduced to a predeter 
mined percentage content by feeding the fabric around 
a series of drying cans controlled as to temperature and 
speed. m 

7. The process set forth in claim 4 wherein said mate 
rial comprises a series of garments, and the moisture is 
introduced by feeding the garments through a wet 
steam atmosphere in a steam compartment. 

8. The process set forth in claim 7 wherein the wet 
steam atmosphere is maintained by having water run 
ning down the walls of said steam compartment to con 
fine the steam in said steam compartment and to cause 
the garments to receive an abundant moisture content. 

9. The process set forth in claim 4 wherein said mate 
rial is a continuous fabric and is drawn continuously 
through seals into and out of said stations and wherein 
leakage from said seals of said second station is ex 
hausted and returned to said chemical compartment. 

10. The process set forth in claim 4 wherein steam is 
fed into said chemical compartment at a controlled rate 
adapted only to maintain substantially the moisture 
content in the material during the passage thereof 
through said chemical compartment. 

11. The process set forth in claim 1 wherein said ma 
terial is a series of garments fed continuously through 
said stations in shoulder-to-shoulder arrangement, said 
first station comprises a steam compartment with a low 
pressure steam and with water running down the walls 
thereof to confine the steam in the compartment, said 
second station comprises a chemical compartment con 
taining said agents, and the temperature in said chemi 
cal compartment is maintained at a higher value than 
that in said steam compartment by about 20F. 

12. The process set forth in claim 1 wherein said ma 
terial is a series of garments conveyed on hangers in 
shoulder-to-shoulder arrangement, and wherein the 
temperature is maintained at said third station. 

13. A vapor-phase process for continuously treating 
cellulose-containing garments to impart a durable press 
thereto, comprising an elongate passageway through 
which said garments are successively conveyed, provid 
ing air screens dividing said passageway into at least 
four successive compartments while permitting said 
garments to be conveyed from one compartment to the 
next, introducing steam into the first of said compart 
ments and concurrently providing running water on the 
side walls thereof so that said garments have a rapid ab 
sorption of moisture and steam is confined in said com 
partment, maintaining the temperature of said second 
compartment above that of said first compartment 
while introducing formaldehyde and sulphur dioxide 
vapors thereinto, continuously predrying said garments 
in said third compartment at the output end of said sec 
ond compartment to prevent moisture buildup in said 
fourth compartment, and heating said fourth compart 
ment to bring each garment to a curing temperature of 
the order of 250F during its passage therethrough. 

14. The vapor-phase process set forth in claim 13 
wherein said vapors are maintained in a range of 
2-20% by volume of formaldehyde gas and 0.1-5% by 
volume Sulphur dioxide gas. 

15. The vapor-phase process set forth in claim 13 
wherein said predrying step includes a transverse ex 
haust heating and venting back into said second com 
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partment to capture chemicals passing from said sec 
ond compartment and to insure against high concentra 
tions of chemicals entering said third compartment. 

16. The process set forth in claim 13 wherein an ex 
hausting is applied to said passageway beyond the out 
put end of said fourth compartment sufficient to main 
tain a slight negative pressure within said passageway 
to prevent leakage therefrom. 
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8 
17. The process set forth in claim 16 including steam 

ing and drying compartments following said exhausting 
after said fourth compartment for cleaning said gar 
ments of contaminants and residual odors, wherein said 
exhausting is vented into a scrubber and utilized also to 
cool said garments. 
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