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57 ABSTRACT 
A garment production process wherein garment parts 
are knitted in a continuous length of knitted material 
with water soluble yarns being formed in the knit con 
struction between the garment parts. The length of 
material is moved along its length and bathed with a 
heated aqueous solution to dissolve the water soluble 
yarns and separate the garment parts. The separated 
garment parts are dried and vibrated and passed to 
subsequent garment making stations. The temperature 
of the bathing and drying steps and the vibration of 
the garment parts serve to heat set the garment parts. 

8 Claims, 3 Drawing Figures 
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GARMENT PRODUCTION PROCESS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of applica 
tion Ser. No. 265,544, filed June 23, 1972, now aban 
doned, which was a continuation-in-part of application 
Ser. No. 252,318, filed May 10, 1972, now abandoned. 

BACKGROUND OF THE INVENTION 

In the manufacture of knitted garments the various 
garment parts such as shirt body portions, collars, and 
waistbands, require different knitting constructions and 
usually are fabricated by knitting the different type gar 
ment parts on separate knitting machines in continuous 
form. The continuous series of duplicate garment parts 
are subsequently separated into smaller pieces and con 
nected with the various other pattern pieces to form a 
completed garment. For instance, a series of body parts 
of shirts would be knitted on one knitting machine 
while a series of collar parts for the same shirts would 
be knitted on a separate knitting machine. 
Most of the knitting machines presently in use are of 

the circular type, and the circular knitting machines 
can be classified in two general groups: those produc 
ing yard goods in continuous form, and those produc 
ing 'strips,' or otherwise known as body blanks. On 
both types of circular knitting machines the fabric is 
formed in tubular configuration. The method of fabri 
cation of a piece of apparel depends on whether the 
fabric is produced in yard goods or strip form. The gar 
ment parts cut and manufactured from continuous 
yardage fabrics have a conventional hem around the 
bottom of the body and sleeves. Similar garments pro 
duced from strips have a 'selvage' at one end which 
eliminates the necessity for a conventional hem. 
This application refers to the 'strip' type knitted fab 

rics. The knitting machine produces garment parts or 
strips in a chain form with each strip being connected 
to one another with separating yarns. The conventional 
method of preparation of knitted strips for cutting is to 
have a worker locate the separating yarns, pull them 
out and thus separate the strips. One technique of pull 
ing the separating yarns is to arrange the connected 
strips in a series of accordion folds, preferably with the 
separating yarns located at the ends of each fold, thus 
to assist the worker in easily locating and pulling out 
the separating yarns. This causes the separated strips to 
be positioned in an upright stack and the stack is avail 
able for convenient subsequent handling. 
While the pulling of separating threads in continuous 

lengths of knitted garment material causes the separa 
tion of the fabric to be accurate and minimizes waste, 
the forming of a continuous length of material in accor 
dion folds and the manual pulling of the separating 
yarns requires an interruption in the garment making 
process and the presence of material handlers to per 
form the steps. In addition, the separated fabric parts 
usually must be 'heat set' or shrunk prior to being con 
nected together with other garment parts to form the 
completed garment. Again, this requires further inter 
ruption and manual handling of the garment parts. 

SUMMARY OF THE INVENTION 

Briefly described, the present invention comprises a 
garment production process wherein a long or 'contin 
uous length of knitted material is separated into short 
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2 
lengths without requiring the attention of an operator, 
and wherein the steps of accordion folding the fabric 
and seeking out and pulling of the separating yarns are 
eliminated. A series of garment parts are knitted in a 
continuous length of garment material with water solu 
ble yarns formed in the knit construction between the 
garment parts along the length of the fabric. The con 
tinuous length of material is moved along its length 
through a processing path and is contacted with a 
heated aqueous solution which dissolves the soluble 
yarn so as to separate the fabric at the locations of the 
yarns. The separated garment parts continue to move 
individually along the processing path and are 
squeezed, heated and vibrated to dry and heat set the 
garment parts. 
Thus, it is an object of the present invention to pro 

vide a garment production process which functions au 
tomatically and expediently to accurately separate 
knitted garment parts from one another in a continuous 
length of knitted material and to heat set the garment 
parts. 
Other objects, features and advantages of the present 

invention will become apparent upon reading the fol 
lowing specification, when taken in conjunction with 
the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a schematic illustration of the process of 

knitting a continuous length of tubular knitted fabric. 
FIG. 2 is a schematic illustration of the garment pro 

duction process. 
FIG. 3 is a schematic illustration of the garment pro 

duction process, similar to FIG. 2, but showing a modi 
fied process. 
DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring now in more detail to the drawing, in which 
like numerals indicate like parts throughout the several 
views, FIG. 1 shows in schematic fashion the step of 
knitting a series of garment parts 9 in a continuous 
length of tubular knitted garment material 10 wherein 
a plurality of yarns 11 are taken from cones of yarn 12 
and knitted together, as with a circular knitting ma 
chine (not shown). The continuous length of garment 
material is formed with dissolvable yarns 13 knitted 
into the garment fabric between the garment parts at 
intervals along the length of the fabric. The continuous 
length of garment material 10 is accumulated in double 
thickness in a roll 14 at the knitting machine. The dis 
solvable yarns preferably comprise water soluble yarns, 
an example of which would be a long chain polyvinyl 
alcohol with a tensile strength sufficient to withstand 
the knitting operation. A commercially available yarn 
is the yarn designated by the trademark Aquasol manu 
factured by Hickory Dyeing and Winding Co., Inc., of 
Hickory, N.C. This particular yarn is a long chain poly 
vinyl alcohol with a dry tensile strength of about three 
grams per denier. When the soluble yarns knitted in the 
fabric are bathed with heated water, the yarns tend to 
lose their tensile strength at approximately 25F and 
above, the yarns become an amorphous mass at ap 
proximately 130F and above, and the yarns become 
soluble at approximately 135F and above. 
The roll 14 is taken from the knitting machine after 

a supply of knitted material has been accumulated 
thereon and transferred to a subsequent processing sta 
tion as illustrated in FIGS. 2 and 3. In the process dis 
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closed in FIG. 2, the double thickness of tubular knit 
ted material 10 is fed out from roll 14 and passed along 
a path through a series of fabric treating stations by one 
or more sets of feed rollers 5. The material is first fed 
to bathing station 8 where it is received on endless 
belt conveyor system 19. The material is received on 
the downwardly inclined upper flight 20 of the con 
veyor system and is immersed in the heated acqueous 
solution 21. The conveyor belt and length of material 
pass beneath roller 22, then move up the upwardly in 
clined upper flight 23 out of the heated aqueous solu 
tion 21. The conveyor belt is fabricated from a porous 
Dacron material which allows the liquid to readily 
drain away from the fabric carried by the conveyor 
belt. After the fabric reaches a height sufficient to lift 
it out of the tank 24, it passes over guide roller 25 and 
resumes its horizontal direction of movement toward 
the pairs of squeeze rollers 27. The pairs of squeeze rol 
lers 27 engage opposite sides of the conveyor belt and 
tend to squeeze the fabric and conveyor belt in order 
to extract the liquid from the material as it leaves bath 
ing station 18. The liquid extracted from the material 
by squeeze rollers 27 falls into drain system 28 and is 
disposed of. The conveyor belt passes around a series 
of guide rollers 30 beneath tank 24 to return to the 
downwardly inclined upper flight 20. 
After the length of knitted material leaves bathing 

station 18 it continues to move along its path through 
drying station 31. Drying station 31 also includes an 
endless belt conveyor system 32 for handling the 
lengths of material. The length of material is passed 
from the horizontal upper flight 29 of endless belt con 
veyor system 19 onto the horizontal upper flight 33 of 
endless belt conveyor system 32. A series of heating 
stations 35, 36, 37, 38, and 39 are spaced along the 
upper flight 33. Each heating station includes a radiant 
heater and a vent housing. For example, heating station 
35 includes radiant heater 40a and vent housing 41a. 
The radiant heaters are alternately disposed on oppo 
site sides of upper flight 33, and the vent housing for 
each radiant heater is disposed on the opposite side of 
the upper flight 33. For example, radiant heaters 40a, 
40c and 40e are positioned above upper flight 33 of the 
endless belt conveyor system 32 while vent housings 
41a, 41c and 41e are positioned below upper flight 33. 
These radiant heaters are positioned closely adjacent 
upper flight 33 and are arranged to focus the radiant 
heat emitted therefrom toward the upper flight. Each 
vent housing is connected to the inlet of fan 42 through 
appropriate ductwork. 

Belt vibrators 43, 44, 45, and 46 are positioned be 
tween each heating station 35-39. Each belt vibrator 
comprises a pair of rollers 47 and 48 connected at their 
ends to a pair of rotating arms 49. The rotating arms 
are rotatable about axle 50 and driven in the direction 
indicated by arrows 51 and by a motor and belt drive 
system (not shown). The rollers 47 and 48 of each vi 
brator sequentially engage the upper flight 33 of end 
less belt conveyor system 32 so as to continuously vi 
brate the upper flight. 
Stacking station 54 is located at the end of drying Sta 

tion 31 and includes a conventional stacker 55 that re 
ceives the garment parts from the drying station 31 and 
stacks the garment parts in appropriate stacks 56. 
As is illustrated in FIG. 3, wherein a modified form 

of the invention is disclosed, the length of knitted mate 
rial is taken from roll 14 and is passed along a path by 
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4 
one or more sets of feed rollers 60 through a series of 
fabric treating stations. Bathing station 61 includes 
endless belt conveyor system 62 which receives the 
lengths of knitted material on its upper horizontal flight 
63 and moves the material through the bathing station. 
A series of guide rollers 64 direct the conveyor belt of 
the conveyor system, and tank 65 is located beneath 
the upper flight 63. Pump 66 continuously directs the 
heated aqueous solution 67 from tank 65 through spray 
system 68. Spray system 68 functions to direct a down 
ward flow of hot acqueous solution toward the upper, 
flight 63 of the endless belt conveyor system and back 
into tank 65. One or more pairs of squeeze rollers 70 
engage opposite sides of the upper flight 63 of the con 
veyor system and the length of fabric carried on the 
conveyor system and squeeze the aqueous solution 
from the length of fabric. The liquid removed by 
squeeze rollers 70 falls to drain system 71 and is dis 
posed of. 

Drying station 74 is positioned adjacent bathing sta 
tion 61 and is similar to drying station 3 in that it in 
cludes a series of heating stations 75 with belt vibrators 
76 disposed between adjacent ones of the heating sta 
tions. Stacking station 78 is located adjacent drying sta 
tion 74 and is similar to stacking station 54. 
While no liquid heaters are illustrated in the drawing, 

it will be understood that appropriate heaters are uti 
lized in the system to maintain the aqueous solution in 
tanks 24 and 65 at the appropriate temperature level. 
The aqueous solution is chosen so as to be compatible 
with the fabric used in the knit as well as the soluble 
yarn knitted in the fabric. In most instances, the aque 
ous solution will comprise water and the solution is 
maintained at a temperature level high enough to dis 
solve the soluble yarns knitted in the length of material 
and to begin the shrinking or heat setting of the mate 
rial. 
Referring to FIG. 2, when the lengths of knitted ma 

terial is received at bathing station 18, the material are 
moved down the downwardly inclined upper flight 20 
of the belt conveyor system 19 into the heated liquid, 
passed beneath guide roller 22, then moved in an up 
ward direction along upwardly inclined flight 23 until 
it emerges from the liquid. The temperature of the liq 
uid is high enough to begin the heat setting or shrinking 
of the material. After the material moves beyond tank 
24 it passes through the pairs of squeeze rollers 27, and 
a substantial amount of the liquid remaining in the ma 
terial is squeezed from the material and falls to drain 
system 28. While the soluble yarns knitted in the mate 
rial will have lost their tensile strength and will have be 
come an amorphous mass while submerged in the liq 
uid within tank 24, some of the soluble yarn residue is 
likely to be carried with the material out of the liquid 
in tank 24 to squeeze rollers 27. Squeeze rollers 27 
therefore function to remove from the material a sub 
stantial amount of the residue left by the soluble yarn. 
The residue from the soluble yarn may affect the affin 
ity of the dye for the material in a subsequent dyeing 
process, thus the disposal of the liquid squeezed from 
the material is desirable since it tends to keep the liquid 
in tank 24 from becoming contaminated with the solu 
ble yarn residue. Also, the squeezing of the material by 
squeeze rollers 27 expedites the drying step which fol 
lows the bathing step. 
When the now separated garment parts are received 

at drying station 31, the radiant heaters 40a-40e focus 
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radiant heat on the garment parts. Since the radiant 
heaters are alternately located on opposite sides of the 
upper flight of the conveyor belt, the opposite sides of 

6 
ment parts as they move along their path at spaced in 

... tervals along the path. 

the material are alternately heated as the material is . 
carried along the conveyor belt. This prevents over 
heating one side of the material. The evaporating liquid 
forms vapor in the vicinity of the radiant heaters, and 
the vent housings 41a-4 1e direct the vapors through 
the ductwork toward the inlet of fan 42. The velocity 
of the air flow through the ductwork is relatively slow 
since all that is required is to physically remove the 
vapor from the vicinity of the garment parts and to 
keep the work area about the system from becoming 
uncomfortable to the operators. Vibrators 43–46 func 
tion to vibrate the upper flight 33 of the conveyor sys 
tem so that the garment parts do not tend to cling to the 
conveyor belt and so the garment parts are free to 
shrink uniformly. The vibration of the garment parts 
also tends to fluff the garment parts after the squeezing 
step performed by squeeze rollers 27, assist in remov 
ing the steam vapor from the vicinity of the garment 
parts, prevent the entrapment of dead air between the 
layers of garment parts, and remove any soluble yarn 
residue from the garment parts. 
The process illustrated in FIG. 3 is substantially simi 

lar to that illustrated in FIG. 2 except for the process 
performed at the bathing station. The spray system of 
bathing station 61 functions to direct a spray of aque 
ous solution onto the material carried by the upper 
flight 63 of the conveyor system. The force of the spray 
can be regulated in accordance with the fabric material 
and the soluble yarn. The shrinking or heat setting of 
the garment part can be performed in the process of 
FIG. 3 by regulating the temperature of the liquid and 
of the radiant heaters at drying station 74. The fluid 
used in the spray system can be liquid orgas, for exam 
ple, water or saturated steam. The higher temperature 
steam is effective to remove the water soluble yarns be 
cause of its higher heat as well as the velocity of im 
pingement of the steam against the yarn. If desired, the 
flow of fluid against the fabric 10 can be continuous or 
intermittent. 
While this invention has been described in detail with 

particular reference to preferred embodiments thereof, 
it will be understood that variations and modifications 
can be effected within the spirit and scope of the inven 
tion as described hereinbefore and as defined in the ap 
pended claims. 
We claim: 
1. A process of manufacturing garment parts or the 

like comprising knitting a length of material comprising 
a series of garment parts with yarns knitted into the 
length of material between the garment parts which are 
water soluble at temperatures above 125°F., placing 
the length of material in a dry condition on a belt con 
veyor system, moving the length of material along its 
length with the belt conveyor system through a path, 
bathing the length of the material as it moves along its 
path at its water soluble yarns with an aqueous solution 
at a temperature above 125°F. to dissolve the water sol 
uble yarns and separate the garment parts of the mate 
rial, squeezing the garment parts as they move along 
their path to remove the aqueous solution from the gar 
ment parts, alternately heating the garment parts as 
they move along their path from opposite sides of the 
path to dry the garment parts, and vibrating the gar 
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2. The process of claim 1 and wherein the step of 
bathing the length of material comprises directing a 
flow of aqueous solution onto the length of material at 
the portions thereof which contain the water soluble 
threads. 

3. The process of claim 1 and wherein the step of 
bathing the length of material as it moves along its path. 
comprises recirculating the aqueous solution, and 
wherein the step of squeezing the garment parts as they 
move along their path to remove the aqueous solution 
from the garment parts comprises disposing of the 
aqueous solution. 

4. The process of claim 1 and wherein the step of al 
ternately heating the garment parts as they move along 
their path from opposite sides of the path comprises ap 
plying radiant heat to the garment parts alternately 
from opposite sides of the path at a series of heating 
stations along the path and venting air from the oppo 
site side of the path at each heating station. 

5. A process of manufacturing garment parts or the 
like comprising knitting garment parts in a length of tu 
bular material with water soluble yarns knitted into the 
length of material between adjacent ones of the gar 
ment parts, placing the double thickness of tubular ma 
terial in a substantially dry condition on a belt conveyor 
system, moving the length of material and the belt con 
veyor system along a path, bathing the length of mate 
rial with a heated aqueous solution at a temperature 
high enough to dissolve the water soluble yarns and to 
separate the garment parts of the material from one an 
other and to begin heat setting of the garment parts as 
they move along the path while continuing to support 
the garment parts on the belt conveyor system, and vi 
brating the garment parts at spaced intervals along the 
path while simultaneously drying the garment parts at 
a temperature high enough to continue the heat setting 
of the garment parts while continuing to support the 
garment parts on the belt conveyor system. 

6. The process of claim 5 and further including the 
step of squeezing the garment parts after the step of 
bathing the length of material and before the step of 
drying the garment parts. 

7. A process of manufacturing garment parts or the 
like comprising knitting a length of material comprising 
a series of garment parts with yarns knitted into the 
length of material between the garment parts which are 
water soluble at temperatures above 125°F., placing 
the length of material in a dry condition on a belt con 
veyor system, moving the length of material along its 
length with the belt conveyor system through a path, 
submerging the length of the material as it moves along 
its path in an aqueous solution at a temperature above 
125°F. to dissolve the water soluble yarns and separate 
the garment parts of the material, squeezing the gar 
ment parts as they move along their path to remove the 
aqueous solution from the garment parts, alternately 
heating the garment parts as they move along their path 
from opposite sides of the path to dry the garment 
parts, and vibrating the garment parts as they move 
along their path. 

8. In a process of manufacturing garment parts or the 
like wherein the garment parts are knitted in a length 
of material with water soluble yarns knitted into the 
length of material between adjacent ones of the gar 
ment parts, the improvement in the process comprising 
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moving the length of material along its length through 
a processing path, bathing the water soluble yarns as 
the length of material moves through the processing 
path with a heated water solution at a temperature high 
enough to dissolve the water soluble yarns to separate 
the garment parts of the material from each other, and 
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8 
vibrating the garment parts at spaced intervals along 
the path while simultaneously heating and ventilating 
the separated garment parts as the garment parts con 
tinue to move along the processing path to dry and heat 
set the garment parts. 
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