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1. 
The present invention relates to a process of 

manufacturing knitted pile fabrics and the object 
Of the invention is a new and improved process 
of this character adapted for the manufacture of 
pile fabrics having a number of desirable features 
not known heretofore. 
A special object of the invention is a new and 

improved process of manufacturing a knitted pile 
fabric in which the pile is composed of nylon, 
Dynel, or similar Synthetic fiber, which makes it 
possible for the first time to utilize the desirable 
properties of these materials in pile fabrics adapt 
ed for the manufacture of wearing apparel. 
A further object of the invention is a process 

Such as the foregoing which is adapted for the 
production of artificial furs having desirable 
qualities and which in many respects are Superior 
to natural furS. 
A further object of the invention is a new and 

improved artificial fur product. 
The process by which the foregoing and other 

objects are attained will be described in detail in 
the ensuing specification. 
In the manufacture of pile fabrics according 

to the invention. We utilize a circular knitting 
machine Such as is made by the Wildman Manu 
facturing Co., of Norristown, Pa., having a 24 inch 
cylinder, for example, and 10 needles per inch. 
This machine knits a jersey Stitch, and is 
equipped with a plurality of carding heads which 
are preferably of the type disclosed in application 
Ser. No. 150,447, filed March 18, 1950. These 
carding heads feed the fiber, Supplied in the form 
of a roving or sliver, to the needles of the knitting 
machine. 
The rowing or silver is manufactured from Syn 

thetic staple fibrous material on a carding ma 
chine such as is used for manufacturing sliver 
from natural wool staple. Various sizes and 
lengths of staple may be used, depending some 
What on the desired characteristics of the finished 
pile fabric, but it has been found that for the pile 
fabrics to be described herein nylon 2 inch staple, 
6 denier, supplied by Dupont, and Dynel 14 inch 
staple, 6 denier, supplied by Carbide and Carbon 
Chemicals Corp., are very satisfactory. Nylon is 
identified chemically as a polyamide and Dynel as 
a copolymer of vinyl chloride and acrylonitrile. 
These staples come in bales comprising partially 
wadded and matted, tangled and intertwined 
crinkly fibers, somewhat resembling wool or cot 
ton staple, and by means of the carding machine 
may be converted into slivers suitable for feeding 
to the carding heads of the knitting machine. A 
suitable sliver is loose and fluffy, having the fibers 
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Combed out somewhat and uniformly distributed, 
not twisted but overlapping and sufficiently en 
tangled so that the sliver is self-supporting. The 
sliver is relatively large, about 1% inches in di 
ameter, but due to its loose texture weighs some 
What less than one ounce per yard. 
The staple fiber may be in its natural color or 

may be dyed, depending on the desired color of 
the finished fabric. The natural color of the 
nylon Staple is white and that of Dynel is light 
Cream. These colors are suitable in some cases, 
but for other purposes colors such as grey, red, 
or brown are more desirable. 

In the accompanying drawings: 
Fig. 1 is a fragmentary view of the product of 

the present invention illustrating portions in ele 
Vation and other portions in plan; and 

Fig. 2 is a fragmentary elevational view of the 
product on an enlarged scale. 
The operation of the carding head in taking up 

the sliver and feeding the fibrous material to the 
knitting machine is known and is described in 
the said application Ser. No. 150,447, previously 
referred to. Just before reaching knitting posi 
tion the needles pass through the feeding card 
and each needle picks up a bunch of fibers which 
is folded at the center around the needle With the 
aid of an air blast and is incorporated in the 
Stitch. Each needle takes up as much fiber as 
it can hold So that a heavy pile is formed on One 
side of the knitted base fabric. Using 6 denier 
nylon, there Will be more than forty pile fibers 
per stitch. 
The yarn or thread used for knitting the base 

fabric may be of natural or Synthetic textile ma 
terial. Cotton yarn, size single 8-1, has been 
used with good results, but Somewhat larger or 
Smaller sizes can be used. 
The knitting machine turns out a tubular 

fabric having the pile inside, which may be of any 
desired length, fifty feet, for example. The tube 
is slit lengthwise and laid out flat, forming a 
piece of material about 72 inches wide, assuming 
it was made on a 24 inch knitting machine. At 
this stage of the process the pile fibers range from 
about 8 inch to more than an inch in length, 
perhapS longer or Shorter depending on the 
length of the staple from which the sliver was 
made, and are crinkly and more or less matted or 
entangled together. They are disposed at an 
angle to the base fabric and all lay generally in 
the same direction. 
The next step in the process is the application 

of neoprene and gauze backing. For this purpose 
the material may be laid out pile side down on 
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a table of Suitable width and length having roWS 
of vertical pointed pins projecting from the sur 
face thereof on which the edges of the pile fabric 
may be pressed down and secured temporarily. 
There are two side rows and two end rows of 
these pins and the rows are far enough apart 
so that the material is stretched about 10 per 
cent. Too much stretching is objectionable since 
it reduces the thickness of the pile and the nate 
rial should therefore be stretched only enough 
so that the knitted back presents a level surface 
free from ridges or Wrinkles. 
The pile fabric is having been disposed on the 

table as described, the knitted back of the fabric 
is coated with a suitable binder or adhesive 2. 
Without limitation thereto, we prefer to use plas 
ticized neoprene comprising an emulsion of neo 
prene latex in Water. The emulsion is spread 
on in any suitable manner, by means of a scraper 
or straight edge, for example, So as to apply a 
uniform coating which fully covers and at least 
partially impregnates the knitted base yarn and 
that portion of the fibrous material which is in 
corporated in the. Stitches. 
While the neoprene emulsion 2 is still wet a 

layer of gauze f is applied. This gauze may be 
an open mesh Woven cotton material known in 
the trade as tobacco cloth, No. 90 curity, and is 
applied in the form of a continuous strip of the 
proper dimensions to cover the back of the pile 
fabric 0. After being pressed down thereon, the 
surface is gone. Over again with the straight edge 
So as to Squeeze the emulsion through the meshes 
in the gauze and effect an intimate contact be 
tween the gauze and the back of the pile fabric. 
The material is then allowed to dry before re 
moval from the table, Or after partial drying has 
taken place the material may be removed and 
run through a Suitable dryer. The gauze is now 
firmly adhered to the back of the pile fabric. 
The neoprene functions as a binder to firmly 

attach the gauze to the back of the fabric, to 
Secure the Stitches and the fibers of the yarn 
together, and to lock the pile fibers in the stitches. 
The complete backing including neoprene and 
gauze prevents stretching of the pile fabric and 
thus promotes dimensional stability. 

After the backing has been applied as described, 
the material is fed through a shearing machine 
of known construction, which cuts the pile to 
the desired height, which may be A inch, for 
example. This shearing operation removes some 
of the pile but is...only partially effective because 
many of the pile fibers are disposed at an angle 
to the knitted base fabric or are kinked and 
Somewhat matted together. 
The next step in the process is a so called 

dry electrifying operation. In this operation the 
material is fed through an electrifying machine 
of known construction, which comprises a heated 
cylindrical iron having arcuate grooves with ser 
rated edges which tends to straighten the pile 
fibers 3 and raise them to a position in which 
they are more nearly perpendicular to the base 
fabric. The temperature of the iron should be 
well below the melting point of the synthetic pile 
material and for nylon may be around 400 de 
grees F. This electrifying operation is conducted 
at low pressure and does not greatly affect the 
condition of the pile fibers as regards that por 
tion thereof which is adjacent the base fabric 
but it does tend to straighten out and raise the 
more remote portions 4 of the fibers. 
After the dry electrifying operation the pile 

fabric is fed through the shearing machine again 
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4. 
to cut off the pile fibers that were straightened 
Out Or raised above the desired pile height. 
The pile fabric is next subjected to a wetting 

operation, With a softening agent which is adapted 
to facilitate the next electrifying operation but 
Which Will not affect the dye in case a dyed 
staple has been used for the pile. A solution of 
alcohol in water has been found to be suitable 
for this purpose. The Softening agent is applied 
to the pile by means of a machine comprising a 
roller having a surface of absorbent material 
Such as felt which dips into a trough containing 
the alcohol and Water solution. As the material 
is fed through the machine it passes over and 
in light contact with the roller, pile side down, 
whereby some of the solution is transferred from 
the roller to the pile. The operation is regulated 
carefully. So that the pile is not Saturated but 
only becomes Wet for about 6 to 42 the distance 
from the surface to the base fabric. The latter 
and the immediately adjacent portions of the 
pile fibers are not wet to any substantial degree, 
The material is now fed through the electrify 

ing machine again, the pressure between the 
fabric and the iron being regulated. So...that the. 
operation is effective mainly. On the upper pore 
tion of the pile. The wetting to which this por 
tion has been subjected...and the heat: of the iron 
Softens the fibers...and. Substantially increases the 
efficiency of the machine, With the result that 
most of the fibers in the upper portion of the 
pile are straightened Out. 
The Second electrifying Operation produces an 

uneven Surface on the pile. and accordingly the 
material is fed through the shearing machine 
again. 
While the pile.is now in approximately the de 

sired condition and satisfactory... for some pur 
poses, We prefer to subject the material to a sec 
ond Wetting operation, a third electrifying op 
eration and a third shearing; operation. It should 
be mentioned that in the successive, electrifying 
operations the direction in which the material is 
fed through the machine should be reversed each. 
time, to facilitate the formation of a Vertical pile. 
If the materialis fed through-the machine in the 
same direction each time the fibers are straight 
ened as described but there is a tendency to pro 
duce. a lay, that is, the fibers are disposed at an 
angle to the knitted base. This may be desirable 
in Some cases, as in the production of some alti 
ficial furs, but is not generally advisable. 
At this stage of the process the pile fabric is 

characterized by a fairly distinct multilevel pile, 
the lower level next to the knitted base being: 
composed of kinked and crinkly fibers forming a 
fairly dense layer completely covering the base 
fabric, while the upper level is composed of 
straight erect fibers of even height. 

In handling the pile fabric during the trans 
fer thereof from one machine to another it is 
preferably in the form of a loose roll or bundle 
and each machine is preferably arranged to de 
liver the material in this form as it leaves the 
machine. 
The next and final step in the process is an 

Oven treatment, in which the material is sub 
jected to a moderate temperature for a period. 
which is relatively long as compared to the mo 
mentary applications of heat to the pile during 

A temperature of 
about 225 degrees F. for a period of about one 
half hour has been found to give good results. 
During this treatment the pile fabric is prefer. 
ably folded or festooned and supported on hang 
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ers so that adjacent layers are not in contact. 
The Owen treatment eliminates odors and com 
pletes the cure of the neoprene binder. It also 
has a heat setting action on the Synthetic pile 
fibers, causing them to retain their erect posi 
tion, and gives them resiliency which increases 
the resistance to deformation by crushing. 
The completed pile fabric is essentially a new 

product, having a distinctive appearance. It is 
light in Weight, but has a very thick dense pile, 
thicker than most natural furs. The fabric is 
very flexible and has a characteristic drape and 
feel which makes it especially suitable for the 
manufacture of clothing Such as Women's and 
children's coats. 
When made up in coats the material is Sug 

gestive of fur, but it does not particularly re 
Semble any natural fur. That is, it is not an in 
itation of any known fur but is an artificial fur 
having its own distinctive characteristics. 
This new product is Washable, insect and Wer 

min proof, and although light in Weight it makes 
a very Warm garment. This latter feature is at 
tributed to the fact that the pile is not composed 
of separate tufts of fibers but comprises an upper 
portion of straight fibers and a lower portion in 
which the fibers are crinkly and entangled to 
gether in a loose homogeneous layer which is 
ideal for the entrapment of air. 
While the product is very desirable as a coat 

material it may be used for other articles of wear 
ing apparel and for any other purpose where its 
distinctive properties render it advantageous. 
The invention having been described, that 

Which is believed to be new and for which the 
protection of Letters Patent is desired will be 
pointed out in the appended claims. 
We claim: 
1. The process for manufacturing a pile fab 

ric which comprises making a sliver from a Syn 
thetic fiber Staple, knitting a base fabric on a 
knitting machine, carding said sliver and feeding 
the same to the needles of said knitting machine 
during the knitting operation to form a pile on 
One side of Said base fabric, coating the back of 
Said base fabric with an adhesive, applying a lay 
er of gauze on top of Said adhesive, manipulating 
a Straight edge over the Surface of said gauze to 
press the same against Said base fabric and force 
Surplus adhesive through the meshes of said 
gauze, drying Said adhesive, straightening and 
erecting at least the surface portion of said pile, 
and shearing Said pile. 

2. The process of manufacturing an artificial 
fur product, which comprises making a sliver of 
Synthetic resinous fibrous material, knitting a 
base fabric While feeding said Sliver to the needles 
of the knitting machine to incorporate said mate 
rial in Said base fabric, as a pile, shearing said 
pile, straightening and erecting the pile fibers 
in a part of the pile Which extends to the Sur 
face thereof by repeatedly feeding the pile fabric 
through an electrifying machine, wetting the pile 
prior to at least one of Said electrifying opera 
tions, shearing said pile after each electrifying 
operation, and Subjecting said pile fabric to a 
heat treatment to set the pile. 

3. The process of manufacturing an artificial 
fur product, which comprises knitting a base fab 
ric While feeding a sliver of Synthetic fibrous ma 
terial to the needles of the knitting machine to 
incorporate said fibrous material in said base fab 
ric as a pile, applying a coating of adhesive to 
the back of said base fabric, attaching a backing 
of woven material to said base fabric by means of 
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6 
said adhesive, shearing said pile, subjecting said 
pile to the action of an electrifying machine a 
plurality of times to straighten and raise the 
fibers in an upper layer of said pile which ex 
tends to the surface thereof, wetting the pile in 
said layer with a softening agent prior to at least 
one electrifying operation, shearing said pile 
after each electrifying operation, and subjecting 
said pile fabric to a heat treatment to set the pile. 

4. The process of manufacturing an artificial 
fur product, which comprises making a sliver 
from a Synthetic fiber staple, knitting a base fab 
ric on a knitting machine, carding said sliver and 
feeding the same to the needles of said knitting 
machine during the knitting operation to form a 
pile on One side of said base fabric, coating and 
in pregnating said base fabric. With an emulsion 
of which the essential component is a synthetic 
rubber latex, applying a backing of WOven mate 
rial to said base fabric while Said emulsion is Wet, 
drying said emulsion to form a flexible binder, 
Subjecting the upper portion of Said pile to the 
action of an electrifying machine to straighten 
and raise the fibers, shearing said pile, and sub 
jecting said product to a heat treatment to set 
the pile and complete the cure of said binder. 

5. An artificial fur product comprising a knit 
ted base fabric, a pile comprising synthetic or 
ganic fibers incorporated in the stitches of said 
base fabric and projecting from One side there 
of, said pile having a level Surface and the fibers 
composing the same being substantially straight 
and erect for at least a part of the distance from 
the surface in Ward toward the base fabric, a 
backing of open mesh woven material, and a flex 
ible binder securing said backing to said base 
fabric. 

6. An artificial fur product as claimed in claim 
5, wherein the pile is composed of fibers selected 
from the class of Synthetic fibrous staples. 

7. An artificial fur product as claimed in claim 
5, wherein the backing is a woven gauze and the 
binder is a synthetic rubber. 

8. An artificial fur product as claimed in claim 
7, wherein the binder is cured and penetrates into 
and between the Stitches of the base fabric. 

9. An artificial fur product comprising a knit 
ted base fabric, a pile comprising synthetic or 
ganic fibers locked in the Stitches of said base 
fabric and projecting from one side thereof, said 
pile comprising a surface layer in which the fibers 
are Substantially straight and erect and a layer 
next to the base fabric in which the fibers are 
Crinkly and intermingled to form a continuous 
covering for said base fabric, a backing of light 
open mesh woven material, and a binder securing 
said backing to Said base fabric and impregnating 
the yarn of which said base fabric is composed. 

10. An artificial fur product comprising a knit 
ted base fabric, a pile composed of synthetic fibers 
incorporated in the stitches of said base fabric 
and projecting from one side thereof, said pile 
having a level Surface and the fibers composing 
the same being substantially straight and erect 
for a Substantial part of the distance from the 
surface inward toward the base fabric and 
crinkled and intermingled for the remainder of 
said distance, and a flexible backing comprising 
a continuous coating of a synthetic rubber com 
pound, Said coating covering said base fabric and 
including a portion which penetrates between 
and around the individual fibers of said base 
fabric. 

11. An artificial fur product as claimed in 
claim 10, wherein the pile is Dynel. 
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12. An artificial fur product as claimed in claim REFERENCES: CITED 
10, wherein the pile is nylon. The following references are of record in the 

13. An artificial fur product comprising a knit- file of this patent: 
ted base fabric, a pile comprising. Synthetic fibers. 
incorporated in the stitches of said base fabric 5 UNITED STATES PATENTS 
and projecting from one side thereof, a flexible Number Nanne Date 
coating composed of a synthetic rubber come 1,894,596 Moore -------------- Jan. 17, 1933 
pound covering the other side of said base-fabric, 2,155,385 Amidon ------------ Apr. 25, 1939 
said coating including an integrally formed por- 2,255,078 Moore-------------- Sept. 9, 1941. 
tion. Which impregnates the knitted agric 0, 2,528,183 Schmidt ----------- Oct. 31, 1950. 
and said pile comprising a layer next to the base- Srirrat. Arraintric 
fabric in which the fibers are crinkled and SOrlea'. FOREIGN PATENTS - - - 
what entangled and an upper layer having a level. Number Country Date 
surface and in which the majority of the fibers 94,197 Switzerland:-------- Apr. 17, 1922 
are substantially straight. and perpendicular to 15 
said surface. 

ARNOLD. W. SCHMTDT. 
JOHN.F. M.A.T.K. 

  


