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[57] ABSTRACT 
There is disclosed a method of modifying a pile-fabric 
knitting machine so that it is capable of producing fab 
rics at a much faster rate. In a conventional prior art 
machine, yarn-feed and ?ber-feed stations alternate 
with each other around the needle cylinder; each nee 
dle picks up fiber and then forms a stitch. In accor 
dance with the invention, yarn-feed stations are added 
so that two yarn-feed stations separate successive fi 
ber-feed stations. This results in the knitting of alter 
nate courses of plain stitches and ?ber stitches. Be 
cause there are twice as many yarn-feed stations, fab 
ric can be produced at twice the rate. By doubling the 
?ber feed rate so that each ?ber stitch contains twice 
the amount of ?ber in a stitch of a fabric made on a 
comparable prior art machine, there is no loss in fab 
ric quality. 

2 Claims, 10 Drawing Figures 
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METHOD OF MODIFYING A PILE FABRIC 
MACHINE 

This invention relates to pile-fabric knitting ma 
chines. and more particularly to prior art type ma~ 
chines which, with relatively simple modifications. can 
produce the same quality but at a much increased rate. 
A conventional pile-fabric knitting machine is pro 

vided with alternating ?ber~fced and yarn-feed stations 
around a needle cylinder. As each needle rotates with 
the cylinder, it is ?rst raised to pick up fiber at a ?ber 
feed station, and it then engages yarn at the immedi 
ately following yarn-feed station. After the yarn is en 
gaged, the needle is lowered and a stitch is formed. The 
needle is raised once again as it approaches the next fi 
ber-feed station. A machine of this type produces a 
knitted fabric in which every stitch contains ?ber. The 
number of courses, that is, the length of the fabric, 
which is knitted during each cylinder revolution is di 
rectly proportional to the number of yarn feeds. 
Because each ?ber-feed station occupies so much 

space on top of and along the circumference of the cyl 
inder, a pile-fabric knitting machine can be equipped 
with only a fraction of the number of yarn feeds that is 
usually found on an ordinary knitting machine. Ac 
cordingly, the rate of fabric production is very low. 

It is a general object of my invention to increase the 
rate of production of pile fabrics using prior art type 
knitting machines. 
Although the basic concept of my invention has ap 

plication to machines of different manufacture, and to 
machines which produce many different types of pile 
fabrics, the principles of the invention can be best un 
derstood by considering a machine for producing a jer 
sey knit in which pile fabric is included in each stitch, 
a machine such as that described above. In one illustra 
tive embodiment of the invention, I add a yarn-feed sta 
tion following each yarn-feed station on the original 
machine. Thus, there are two yarn feeds between suc 
cessive fiber feeds. As each needle picks up fiber at a 
?ber~feed station and then engages a yarn, it forms a 
?ber-containing stitch in one course. The needle is then 
raised, engages the next yarn, and is then lowered to 
form a stitch in the next course. The process then re 
peats itself. The resulting fabric has alternating courses 
of two types. The courses of the first type are the same 
as those in prior art fabrics; each stitch contains fiber. 
The courses of the second type contain plain stitches, 
with no ?ber. Because the modified machine hastwice 
as many yarn feeds, fabric can be produced at twice the 
rate. 

I have found that this can be done with many differ 
ent type fabrics with no loss in quality, and especially 
with shearling, shag and trim fabrics. All that is re 
quired is to double the rate of each fiber feed so that 
twice as much fiber is contained in each of the ?ber 
courses, that is, the weight of the ?ber per unit area in 
the fabric or my invention is the same as the weight of 
the ?ber in a comparable prior art fabric having the 
same appearance. 

It is a feature of my invention to provide a pile-fabric 
knitting machine which has at least two yarn feeds with 
no ?ber-feeding device between them. 

It is another feature of my invention to modify an ex 
isting pile-fabric knitting machine by adding to it at 
least one yarn feed which immediately follows an al 
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2 
ready existing yarn feed in the direction of the needle 
movement. 

It is another feature of my invention to provide a 
knitted pile fabric which contains some plain courses 
with no ?ber in the stitches thereof. 

It is another feature of my invention to provide such 
a fabric with ?ber courses which contain a greater 
amount of ?ber in each stitch than comparable fabrics 
which have no plain courses, so that the two fabrics 
have substantially the same appearance and weight of 
fiber per unit area. 

Further objects, features and advantages of my in 
vention will become apparent upon consideration of 
the following detailed description in conjunction with 
the drawing, in which: 

FIG. 1 depicts a conventional weft fabric made on a 
circular knitting machine; 
FIGS. 2—8 depict symbolically the following ma 

chines and the fabrics which they produce: 
FIG. 2 -- a prior art machine for producing a jersey 

knitted pile fabric in which every stitch has the same 
type of fiber, 

FIG. 3 -- the machine of FIG. 2 as modified in accor 

dance with the principles of my invention, 
FIG. 4 -- a prior art machine having a needle 

selecting capability for producing fabrics with walewise 
patterns, 
FIG. 5 -- a prior art machine which is a modification 

of the machine of FIG. 4 for producing fabrics having 
walewise patterns at a faster rate, 
FIG. 6 -- the machine of FIG. 5, as modified in accor 

dance with the principles of my invention for producing 
fabrics at an even faster rate, 
FIG. 7 -- another type of prior art machine for pro 

ducing fabrics having walewise patterns at a rate com 
parable to the rate at which fabrics are produced by the 
prior art machine of FIG. 5, and 
FIG. 8 -- the machine of FIG. 7, as modified in accor 

dance with the principles of my invention; 
FIG. 9 depicts symbolically the arrangement in a 

prior art machine of those parts necessary for an under 
standing of the present invention, and 
FIG. 10 depicts symbolically the changes required in 

the machine depicted in FIG. 9 to achieve the faster 
fabric production rate contemplated by my invention. 

High-pile fabrics are generally manufactured on cir 
cular knitting machines equipped‘ with fiber-feeding de 
vices which take ?bers from silver or other loosely 
bound fiber assemblies and transfer the ?bers to the 
hooks of the knitting needles. As the knitting needles 
are manipulated to form yarn into interlocking loops, 
the ?bers supplied by the fiber-feeding devices are 
bound in with the yarn loops to form a pile surface on 
the face of the knitted fabric. As with conventional fab 
rics made on circular knitting machines, after the initial 
knitting operation a high-pile fabric is slit longitudinally 
and subjected to a variety of ?nishing treatments. 
Typically, the weft knitting machine used to manu 

facture high-pile fabric is provided with a revolving 
open-top cylinder which carries latch needles. Around 
the top of the cylinder there are provided silver-feed 
stations, which basically are the type of carding units 
employed in yarn manufacture. A plain jersey fabric is 
formed by conventional needle and sinker action from 
yarns fed from a yarn creel. When a needle is raised. 
the carding unit doffer allows the needle hook to seize 
strands of ?ber just prior to the feed of yarn to the nee 
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dle. The resulting stitch which is then formed in a con 
ventional jersey stitch but with ?ber locked into place 
on the fabric. 
The speed at which fabric can be manufactured on a 

revolving cylinder knitting machine depends upon the 
number of yarn feeds disposed around the cylinder. 
The number of needles carried by the cylinder deter 
mines the number of stitches formed in each course 
(that is, the number of stitches around the circumfer~ 
ence of the circular knitted fabric). But the length of 
the circular knit fabric which is made during each revo 
lution of the revolving cylinder is a function of the 
number of courses which are formed, and this, in turn. 
is a function of the number of yarn feeds. A conven 
tional 23-inch diameter knitting machine, for example, 
is typically equipped with up to 64 yarn feeds. But not 
nearly as many yarn feeds can be employed on the 
same machine when making a pile fabric. This is be 
cause each ?ber-feed station takes up a considerable 
amount of space on top of the cylinder -- an are along 
the circumferential edge of the cylinder which could 
otherwise have supported above it several yarn feeds 
(with the necessary needle cams for each yarn feed). In 
a conventional present-day pile-fabric knitting ma 
chine, no more than a dozen yarn feeds are provided, 
each yarn feed having a carding unit for furnishing ?ber 
to each needle as it revolves with the cylinder just be 
fore it reaches the yarn feed. Thus no more than a 
dozen courses in the circular knitted fabric can be 
made during each cylinder revolution. 
There are many variations of the basic pile-fabric 

knitting machine just described. For example, in a ma 
chine equipped for needle selection, not every needle 
picks up fiber from every doffer. Similarly, it is often 
possible to automatically change the type of ?ber (sil 
ver) fed to each doffer as the cylinder revolves. The ef 
fects of needle and silver selection will be described be 
low. But all machines of the general type described can 
knit at increased capacity if they are modi?ed by the 
addition of yarn feeds in accordance with the principles 
of my invention. Several different types of prior art ma 
chines and the types of fabrics that they can produce 
will now be described, together with the fabrics which 
they can produce when they are modi?ed in accor 
dance with the principles of my invention. 
FIG. 1 depicts a conventional weft fabric made on a 

circular knitting machine. It is to be understood that 
the fabric has a cylindrical configuration, with each 
course being along a circle de?ned by the intersection 
of a horizontal plane with the vertical cylindrical fabric. 
Looking in the vertical direction, each set of stitches is 
referred to as a Wale. It will be noted that each course 
is made of a single yarn; a complete course is made by 
every needle on the revolving cylinder forming a stitch. 
Thus the diameter of the circular knitted fabric is a 
function of the number of needles. The number of 
courses made during each revolution of the cylinder is 
equal to the number of yarn feeds; the length of fabric 
produced per unit time on a machine whose cylinder 
speed is constant is directly proportional to the number 
of yarn feeds. 
Although the fabric depicted in FIG. 1 is a conven 

tional jersey fabric, it is to be understood that the draw 
ing also depicts a pile fabric. A pile fabric simply has 
?ber strands intersected in each stitch. 
FIG. 2 depicts the arrangement of yarn and ?ber feed 

stations on top of a revolving cylinder in a machine 
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4 
which produces a jersey knit pile fabric. There are four 
?ber-feed stations, numbered 1-4, and four yarn-feed 
stations numbered Y1-Y4. The letter W adjacent to 
each ?ber-feed station is intended to indicate that each 
station feeds white fiber to each needle which moves 
past it. The cylinder revolves in the counter-clockwise 
direction as indicated, and every needle picks up ?ber 
and then yarn as it passes each of the four ?ber-yarn 
stations around the periphery of the needle cylinder. As 
is known in the art. as each needle approaches a ?ber 
feed station a cam causes it to rise so that it passes by 
the doffer during which time ?bers are furnished to the 
hook of the needle. As the needle moves on, it engages 
the respective yarn. after which a cam surface causes 
the needle to move downward and a stitch to be 
formed. (The terms ?ber-feed station and yarn-feed 
station include the mechanisms known in the art for 
controlling needle movement at the stations.) 
The four rows of symbols on the right side of FIG. 2 

are intended to depict the type of pile fabric made by 
the respective machine. During each revolution of the 
cylinder, the first course is made with yarn fed at sta~ 
tion Y]. The second course is made with yarn fed at 
station'Y2, etc. Since the knitted fabric moves down 
ward, the ?rst course is represented in row Yl,and the 
last course is represented in row Y4. In the hypotheti 
cal example under consideration, it is assumed that 
there are 12 needles in the cylinder. (In an actual knit 
ting machine, there are many. many more.) Since white 
?ber is supplied to every needle at each ?ber-feed sta 
tion, every stitch along each course contains such fiber, 
and is represented by a W in FIG. 2. During a single 
revolution of the cylinder, four courses are formed, and 
each course has 12 stitches each of which contains 
white fiber. 
The machine con?guration of FIG. 2 is very com 

mon; many pile fabrics are of a single color. In accor 
dance with the principles of my invention, the machine 
of FIG. 2 can be modified so that it produces a fabric 
of the same quality and appearance, but at twice the 
rate (even though the speed of the cylinder remains 
constant). Of the upmost signi?cance of the following: 

I. The doubled capacity can be achieved at minimal 
additional cost and by using standard parts, and 

2. the numerous existing machines already in use can 
be modi?ed to double their capacity. that is, the in 
vention is not limited to “new" machines. 

FIG. 3 depicts the modi?ed machine. It is the same 
as the original machine, except that four additional 
yarn-feed stations Yl'-Y4' are provided around the 
periphery of the cylinder. Each additional yarn-feed 
station is the same as an old one; in addition to the yarn 
feed itself, cams are provided for raising each needle as 
it approaches the yarn and then lowering it after the 
yarn has been engaged so that a stitch can be formed. 
A yarn-feed station requires so little space along the pe 
riphery of the cylinder that even eight-fed (?ber eight 
feed yarn) machines have been modified by adding to 
them eight additional yarn feeds. 
As shown to the right of the drawing of FIG. 3, the 

course formed from the yarn at station Yl contains 
twelve stitches. each having white ?ber in it. This is be 
cause the ?ber feed and the yarn feed at the ?rst com 
bined station cooperate with each of the 12 needles just 
as the same combined station in the machine of FIG. 2 
cooperates with each of the needles. But after each 
needle forms a stitch in course Yl, it is then raised as 
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it approaches yarn-feed stations Yl'. It then engages 
the additional yarn and forms a stitch as it is lowered. 
Thus the twelve needles form an extra course repre 
sented by row Yl’ in FIG. 3. Since no ?ber is fed into 
each needle hook before it reaches station Y1’, course 
Yl' is shown in FIG. 3 by 12 dashes. Thus in the ?rst 
quadrant of the machine, two courses are formed, one 
with pile fibers and the other without. Similar remarks 
apply to the other four quadrants. It is thus apparent 
that the number of courses formed during each cylin~ 
der revolution is eight, rather than four, and the length 
of the fabric in the wale direction which is formed dur 
ing each unit of time is exactly twice that formed with 
the machine of FIG. 2. The capacity of the machine can 
thus be doubled simply by adding an additional yarn 
feed following each fiber-yarn station on the original 
machine. 
The full advantages of my invention usually cannot 

be achieved unless the quality of the fabric produced 
with the machine of FIG. 3 is the same as the quality 
of the fabric produced with the machine of FIG. 2. I 
have found that with many fabrics, especially those 
with a long pile or a high fiber density, the same quality 
fabric can be produced simply by doubling the ?ber 
feed to each needle at each of the fiber~feed stations. 
(Each ?ber-feed station includes a ?ber-feed rate con~ 
trol mechanism.) When this is done, even experts can 
not tell the difference between fabrics produced on the 
two machines when examining the fabric faces. Be 
cause the amount of fiber fed to each needle is dou 

' bled, there is not net serving in fiber cost; eight courses 
of fabric made with the machine of FIG. 3 have the 
same amount of ?ber as eight courses of fabric made 
with the machine of FIG. 3. (Of course, variations are 
contemplated; the fiber-feed rate need not be exactly 
doubled.) The difference between the two machines 2. 
that it takes only one revolution of the cylinder in the 
machine of FIG. 3 to make the eight courses, while it 
takes two revolutions of the cylinder of the machine of 
FIG. 2 to make the same number of courses. 

It might be thought that for fabrics made with the ma 
chines of FIGS. 2 and 3 to have the same appearance, 
the stitches in the plain courses of the latter fabric 
should be smaller. This could be accomplished by de 
creasing the rate at which yarn is fed at yarn-feed sta 
tions Y1 '—Y4' as compared to the rate at which yarn is 
fed at yarn-feed stations Yl-Y4. A typical pile-fabric 
knitting machine is equipped with a tape which drives 
the yarn-feed mechanisms. Where two different yarn 
feed rates are equipped in a machine, tandem tapes are 
generally used. It was originally thought that tandem 
tapes would be required, and that the plain-stitch 
courses should have smaller stitches. (This would allow 
a less than doubled capacity to be achieved.) However, 
it has thus far been found that fabric made on a ma 
Chine having a single tape drive, that is, in which the 
size of the plain stitches is the same as the size of the 
pile stitches, is of the highest quality. Thus, it is not nec 
essary to equip a machine with an additional tape drive 
mechanism; the same tape drive used to control the 
feed of yarns Yl- Y4 can be used to control the feed 
of yarns Yl'-Y4'. 
Of course, it is to be understood that different effects 

can be achieved by varying the stitch sizes (for exam 
ple, with the use of tandem tapes). as well as the 
amount of ?ber fed to the needles. But the advantages 
of the invention can be appreciated by noting that the 
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6 
machine rate of fabric production can be doubled with~ 
out any sacrifice in fabric quality, and at a cost which 
is only a fraction of the cost of the original machine. 
The crux of the invention is that additional yarn feeds 
are provided between regular pairs of ?ber and yarn 
feeds, so that a fabric can be knit with additional plain 
yarn courses all around the circumference of the fabric. 
A circular knitting machine so equipped has at least 
two yarn feeds with no ?ber-feeding device between 
them. (Of course, if one of the additional yarn feeds' 
YI'—Y4’ is omitted, then the capacity of the machine 
would be increased by only 75 percent: but unless ‘the 
various pairs of ?ber and yarn stations are not equally 
spaced, there would be no advantage in omitting any of 
the additional yarn feeds which can be squeezed in.) It 
should further be noted that it is possible to provide 
two additional yarn feeds between each pair of ?ber 
yarn stations. But this would result in a fabric having 
two plain courses between successive ?ber courses, and 
it has been found that the quality of such a fabric is not 
as good as the quality of the fabric produced on the 
original machine. 

It is to be expected that some prior art machines ac 
tually did knit fabrics with courses having plain, non 
?ber stitches -- but by accident. In a typical plant, 
workers constantly supervise the sliver supplies for the 
various fiber-feed stations; when the sliver supply at 
any station is low, more sliver is added. But suppose 
that a sliver supply is accidentally allowed to run out 
While the machine continues to run, for example, the 
sliver supply at ?ber-feed station 2 in FIG. 2; in such a 
case, although all needles should pick up ?ber prior to 
reaching yarn-feed station Y2, they do not. The result 
ing fabric has plain, non-?ber stitches in course Y2. It 
it is to be expected that such “accidents” have hap 
pened in the past. 
But the “accidental” fabrics thus produced must 

have been of inferior quality (and were sold as such, if 
at all) because they were necessarily non-uniform. 
Even if stations Y2 and Y4 run out of ?ber, while the 
resulting fabric will be uniform, it will not have its in 
tended appearance; it will be of inferior quality. To dis 
tinguish the fabric of my invention from such acciden 
tal fabrics, it is to be understood that the fabric of my 
invention has a uniform appearance, and an appear 
ance which it was intended to have (referred to as a 
“quality knitted pile fabric”). Furthermore, while prior 
art accidental fabrics may have had a limited number 
of plain, non-?ber courses, the fabrics of my invention 
have such courses uniformly distributed over a length 
of fabric having thousands of courses, e.g., at least 
10,000 courses. A uniform distribution of courses of 
the type under consideration refers to a basic pattern 
which is repeated over and over again. For example, if 
in the machine of FIG. 3 yarn-feed station Y3’ is omit 
ted (with the ?ber-feed rate at one or both of stations 
3 and 4 being reduced), the basic repeated pattern 
would have seven courses. 
The machines described thus far produce a fabric of 

a single color. But it is often desirable to produce fabric 
having walewise pattern effects. This can be achieved 
by providing a needle-selection capability, although 
this generally results in a decreased capacity. Such a 
prior art machine con?guration is shown in FIG. 4. 
Here, the ?rst and third ?ber-feed stations feed white 

?ber to the needles which pass by them, and the second 
and fourth ?ber-feed stations feed black (B) ?ber to 
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the needles which pass by them. Each station is 
equipped with a respective needle-selection device 
NS1-NS4. There are several conventional types of nee 
dle-selecting mechanisms. Each such mechanism raises 
only selected needles as all of the needles pass in suc 
cession by the respective stations. Thus at each ?ber 
feed station, only selected needles have fibers placed in 
their hooks. In addition to the use of needle-selecting 
mechanisms, the Y1 and Y3 yarn feeds in the machine 
of FIG. 4 are not used. This. necessarily reduces the ca 
pacity of the machine by a factor of two, since only two 
courses are made during each cylinder revolution. 
However, vertical stripes in the fabric can be formed. 

If the 12 needles around the cylinder of the machine 
, of FIG. 4 are considered to be numbered in sequence 
1-12, needle-selecting mechanisms NS1 and N83 cause 
only needles 1-3 and 7-9 to be raised, while needle 
selecting mechanisms NS2 and NS4 cause only needles 
4-6 and 10-12 to be raised. As the 12 needles pass by 
?ber-feed station 1, needles 1-3 and 7-9 are provided 
with white fiber. Because no yarn is fed at yarn station 
Y1, no stitches are formed and the white ?ber simply 
remains in the hooks of these needles. These six nee 
dles are then lowered. As the 12 needles then pass by 
the second ?ber-feed station, needle-selecting mecha 
nism N82 causes only needles 4-6 and 10-12 to be 
raised. These needles are then furnished with black fi 
ber. As they leave the second fiber-feed station, nee 
dles 4-6 and 10-12 are already raised. Although nee 
dles l-3 and 7-9 are low (so that they do not pick up 
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black fiber at ?ber-feed station 2), the cams at yarn- - 
feed station Y2 cause even needles 1-3 and 7-9 to be 
raised. Each of the twelve needles then engages yarn 
Y2 and forms a stitch as it is lowered by the cams at the 
station. The net result of all twelve needles making a 35 

half-revolution is that a single course in the fabric is ' 
formed. This is shown by row Y2 to the right of FIG. 
4. The same thing happens as the twelve needles pass 
by fiber-feed stations 3 and 4, and yarn-feed station Y4. 

It is thus apparent that with needle-selecting mecha 
nisms, walewise patterns can be achieved. In the hypo 
thetical example under consideration, the twelve 
stitches in each circular course alternate in groups of 
three, and the fabric contains four stripes of alternating 
colors. The color effect is achieved, however, at the ex 
pense of reducing the capacity of the machine because 
two of the yarn feeds are not used. 
The machine depicted in FIG. 5, also a prior art con 

?guration, is designed to double the capacity of the ma 
chine of FIG. 4, that is, to achieve the original capacity 
of the machine of FIG. 2. The machine of FIG. 5 is the 
same of that of FIG. 4 except that yarn is fed at stations 
Y1 and Y3. At fiber-feed stations 1 and 3, the needle 
selecting mechanisms still control white fiber to be fed 
only to needles 1-3 and 7-9, while the needle-selecting 
mechanisms at fiber-feed stations 2 and 4 still control 
black fiber to be fed only to needles 4-6 and 10-12. 
But in addition to all twelve needles forming stitches at 
yarn-feed stations Y2 and Y4, all 12 needles now form 
stitches at yarn-feed stations Y1 and Y3 as well. 
As the needles leave ?ber-feed station 1, only needles 

1-3 and 7-9 are raised. The cams at yarn-feed station 
Y1 cause the six lowered needles to be raised so that 
all twelve needles can form a stitch. Since needles 4-6 
and 10-12 do not contain ?ber in their books, the re~ 
suiting course formed at yarn-feed station Y] is of the 
form shown in the drawing, namely, alternating groups 
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of three stitches with ?ber, and alternating groups of 
three plain stitches. A similar operation takes place at 
?ber-feed station 2, except that now it is needles 4-6 
and 10-12 which are furnished with black ?ber, and 
needles l-3 and 7-9 which are not raised. Conse 
quently, the course formed at yarn-feed station Y2 is as 
shown in the drawing, with needles 1-3 and 7-9 form 
ing plain stitches, and needles 4-6 andl0-12-forming 
stitches with black pile ?ber. During the second half of ‘ 
the revolution courses Y3 and Y4 are formed in the 
same way. The net effect is a striped pattern. and when 
each ?ber station is made to feed twice the ?ber which 
is fed by the stations in the machine of FIG. 4, the fab 
ric made by the machine of FIG. 5 will have the same 
appearance and be of the same quality as the fabric 
made by the machine of FIG. 4. The advantage of the 
machine of FIG. 5 is that a striped pattern can be made 
with no loss in capacity. However, there is no increase 
in capacity vis-a—vis the original machine of FIG. 2. 
The machine of FIG. 5 is to be distinguished from 

machines made in accordance with the principles of my 
invention; the machine of FIG. 5 does not have at least 
two yarn feeds with no ?ber-feeding device between 
them. Also, the ‘fabric produced by the machine of FIG. 
5 is to be distinguished from the fabric produced in ac 
cordance with the principles of my invention; the fabric 
depicted in FIG. 5 does not have any plain-yarn courses 
all around the circumference of the circular knitted 
fabric. 
When additional yarn feeds are added to the machine 

of FIG. 5 in accordance with the principles of my in 
vention, the capacity of that machine can be doubled, 
although the fabric produced in not of the same quality. 
Such a machine is shown in FIG. 6, which depicts four 
additional yarn- feeds Y1’-Y4’. Each needle forms a 
stitch as it passes one of the additional yarn-feed sta 
tions, and consequently the resulting fabric has four 
plain-stitch courses as shown in the drawing. Although 
the capacity of the machine is thus doubled, the quality 
of the fabric produced is poor. This is because there are 
as many as three successive stitches in the walewise di 
rection without pile ?ber, and the appearance of the 
fabric cannot duplicate that of a fabric having pile ?ber 
in every stitch, even if the ?ber feed rate in the machine 
of FIG. 6 is four times the ?ber feed rate in the machine 
of FIG. 2. Even if yarn stations Y1’ and Y3’ (or Y2’ 
and Y4’) are omitted so that there are at most two suc 
cessive non-?ber stitches in the walewise direction, the 
quality of the fabric is degraded. I 

It will be recalled that the prior art machine of FIG. 
5, as well as its modification in accordance with the 
principles of my invention shown in FIG. 6, evolved 
from the prior art machine of FIG. 4. The machine of 
FIG. 4 is basically the same as the machine of FIG. 2, 
except that two ?ber-feed stations (for supplying differ 
ent-type fibers) are provided between successive yarn 
feed stations. and a needle-selecting mechanism deter— 
mines which needles pick up which ?bers. As an alter 
native to the machine of FIG. 4, there is another type 
of prior art machine which also is capable of producing 
fabric with walewise patterns. but without requiring a 
reduction in capacity. 
This alternative prior art machine is shown symboli 

cally in FIG. 7, and is described in detail in U.S. Pat. 
No. 3,413,823 issued on Dec. 3, 1968 to Beucus et al. 
The machine has four ?ber-feed stations with a needle 
selecting mechanism associated with each, just as does 
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the machine of FIG. 4. However, instead of being 
equipped with only two yarn feeds, the machine has 
four yarn feeds. The second major difference between 
the machines of FIGS. 4 and 7 is that in the latter two 
different ?bers are supplied at each ?ber-feed station. 
The machine includes a “split doffer.” On each half of 
the doffer a different type of ?ber can be fed to passing 
needles. Each needle-selecting mechanism determines 
the type of ?ber picked up by each needle as it passes 
the single associated ?ber-feed station. 

In FIG. 7, the W and B symbols at each ?ber-feed sta 
tion are intended to show that white and black ?bers 
are fed continuously to separate halves of the doffer. 
This is to be distinguished from conventional clutch ar 
rangements for selecting the type of fiber to be supplied 
at each fiber-feed station. Many pile-fabric knitting ma 
chines are provided with two silver-feed mechanisms 
for the single doffer at each ?ber-feed station. Depend 
ing on the position of a clutch (which can be automati 
cally controlled) one or the other of two slivers is fed 
via a doffer to those needles which are raised as they 
pass the station. This type of sliver selection allows con 
trol of stripes in the horizontal (circumferential) direc 
tion of the ?nished fabric. It is because the ?ber feed 
cannot be changed quickly that the clutch mechanism 
is not used to control walewise stripes, that is, the fiber 
which is fed at a particular station cannot be changed 
fast enough so that successive needles are fed different 
types of ?bers. In general, sliver selection is used to 
control course stripes, while needle selection is re 
quired to control wale stripes (the two of them together 
permitting checkerboard patterns, and patterns of arbi 
trary designs, to be produced). In a split-doffer ma 
chine, if a clutch mechanism is provided for each half 
of the doffer, then four different types of ?bers can be 
fed at each station. The arrangement depicted in FIG. 
7 does not relate to the clutch mechanism which con 
trols which of two slivers is supplied to each half of the 
doffer. Instead, the arrangement is intended to show 
that two fibers are fed continuously, one to each half 
of the doffer. 
Referring back to FIG. 4, it will be recalled that nee 

dle-selecting mechanism NSl causes needles 1-3 and 
7-9 to be raised while they pass the first ?ber-feed sta 
tion, while the other six needles remain down; con 
versely, needle-selecting mechanism N52 controls only 
needles 4—6 and 9*l2 to be raised as successive needles 
pass fiber-feed station 2. All of the needles must pass 
two ?ber-feed stations before each of them engages a 
yarn so that a course of alternating three-stitch white 
and black groups can be formed. In the machine of 
FIG. 7, needle-selecting mechanism NSl causes only 
needles 1-3 and 7-9 to be riased as the needles pass the 
right half of the doffer, and it causes only needles 4-7 
and 9-12 to be raised as the needles pass the left half 
of the doffer. Consequently, as each of the 12 needles 
passes the ?rst ?ber-feed station, it is provided with its 
required color fiber. Thus a yarn-feed station may be 
provided immediately after the split-doffer ?ber-feed 
station. Because it is no longer necessary to omit two 
of the four yarn feeds, the machine of FIG. 7 can pro 
duce fabric at the same rate as the basic machine of 
FIG. 2, while at the same time permitting walewise pat 
terns to be formed. 

It is believed that if the principles of my invention are 
applied to the machine of FIG. 7, then the rate at which 
fabric is produced can be doubled without any loss in 
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10 
quality. All that is required, as shown in FIG. 8, is that 
four additional yarn-feed stations Y1 ’—Y4’ be added to 
a conventional split~doffer machine. As shown in the 
drawing, the machine of FIG. 7 knits four courses with 
vertical stripes during each cylinder revolution. When 
this is compared to the fabric produced by the machine 
of FIG. 8, it will be noted that courses Yl-Y4 are the 
same, but successive ones of these courses are sepa 
rated by plain-stitch courses formed by the needles as 
they pass yarn~feed stations Y1'—Y4'. Consequently, 
successive courses exhibit either plain stitches in their 
entireties or ?ber-containing stitches in their entireties. 
There should thus be no loss in quality, provided the 
?ber feed rates are doubled. 
The machines of FIGS. 2 and 3 have a direct corre 

spondence with the machines of FIGS. 7 and 8. Just as 
the addition of yarn feeds to the machine of FIG. 2 
(without needle selection) doubles its capacity, so does 
the addition of yarn feeds to the machine of FIG. 7 
(which is equipped with a split doffer and needle selec 
tion) double its capacity. In both cases, the provision 
of two successive yarn feeds with no ?ber feed separat 
ing them allows the capacity of the machine to be in 
creased with no sacrifice in quality. 
Inasmuch as the machine of my invention is a con 

ventional type knitting machine provided with addi 
tional yarn feeds and associated stitch cams, it will be 
apparent to those skilled in the art, especially in view 
of the numerous issued patents in the field such as the 
above-identi?ed Beucus et al patent, that detailed 
drawings and a particular machine would serve no pur 
pose. However, the basic concept of the invention can 
perhaps be more clearly understood by considering 
FIGS. 9 and 10, the former ?gure depicting symboli 
cally the con?guration of those elements necessary for 
an understanding of the invention which are included 
in a prior art machine of the type depicted in FIG. 2, 
while FIG. 10 illustrates symbolically the changes re 
quired to achieve the machine depicted symbolically in 
FIG. 3. The machine of FIG. 9 is provided with several 
?ber-feed stations, only two of which (F1, F2) are 
shown. Following each ?ber-feed station, there is a re 
spective yarn~feed station, only two of which (Y1, Y2) 
are shown. A combined ?ber-yarn station has a circum 
ferential length symbolized by dimension 15. The nee 
dles move in the direction of arrow 19 along cam track 
17. The track is symbolic only, it being understood that 
in a conventional machine various cam surfaces control 
the raising and lowering of the needles. Each needle 
rises as it approaches ?ber-feed station F1. As it passes 
the ?ber-feeding doffer, the hook of the needle picks 
up ?bers. As the needle exits the ?ber-feed station, it 
engages the yarn at yarn-feed stationYl. The needle is 
then lowered, and a stitch is formed with the pile fabric 
being contained in the stitch. The needle then contin 
ues to move to the left (typically, it rises slightly and 
then continues to move on at intermediate level) until 
it approaches ?ber-feed station F2, at which point the 
needle starts to rise once again. 
The machine of FIG. 10 is basically the same as that 

of FIG. 9 except that track 17’ is changed toward the 
end of each ?ber-yarn station so that after the first 
stitch is formed, each needle rises to the upper level 
where it engages a new yarn feed at the added station 
Y1’, after which the needle is moved downward to 
form another stitch. At the end of the downward move 
ment, the needle starts to rise as it approaches ?ber 
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feed station F2. Thus all that is required'to vmodify the 
machine of FIG. 9 is to add an additional yarn feed 
after an already existing yarn feed, and to provide the 
necessary cam surfaces for controlling stitches with the 
new yarn. In addition to these mechanical ‘changes, in 
operating the machine the ?ber-feed controlsshould be 
set so that the rate of ?ber feed is greater in the ma 
chine of FIG. 10 than in FIG. 9; the ?ber in each course 
of the fabric produced by the machine of FIG. 10 must 
simulate the ?ber contained in two successive courses 
of the fabric produced by the machine of FIG. 9. 
Of the upmost significance is the fact that the inven 

tion is not limited to new machines. Instead, the numer 
ous machines already used in the industry can be modi 
?ed at minimal cost to greatly increase their capacities. 
The machines now in use have sufficient space separat 
ing each yarn feed and the next ?ber feed in the direc 
tion of needle travel to accommodate a new yarn feed 
and stitch-forming cam. Consequently, there is no need 
to re-position the ?ber-feed devices. 

It is to be understood that the principles of the inven 
tion are applicable to a wide variety of machines. For 
example, they are applicable to machines with needle 
selecting capabilities, whether the needles are selected 
by pattern wheels, or by cam tracks which operate dif 
ferently upon different types of needles (such as is 
shown in the above-identi?ed Beucus et al patent). 
Similarly, the invention is applicable to machines which 
produce vertical stripes some of which contain ?bers 
and the others of which do not. In such a machine, nee 
dle-selecting mechanisms control some of the needles 
not to engage a particular doffer at all, so that when 
these needles reach the next yarn-feed station they 
form plain stitches, the resulting fabric exhibiting plain 
stripes in the wale direction. The addition of a yarn 
feed to such a machine in accordance with the princi 
ples of my invention would produce courses which 
have plain stitches in their entireties. It is contemplated 
that even the newest type of machines which have 
twelve ?ber-yarn feed stations can be modi?ed by the 
addition of twelve yarn feeds because even in these 
maximum-capacity machines there is more than one 
inch between successive fiber-yarn stations, and a yarn 
feed station requires only approximately one inch along 
the circumference of the cylinder. 
My invention has been found to have particular ap 

plication to the manufacture of a “shearling” fabric (a 
simulated sheep pelt). The fabric is first knitted, then 
slit open, and then subjected to a series of ?nishing op 
erations which develop a fabric with a “pebbled” sur 

25 

35 

40 

45 

55 

65 

12 
face having the desired aesthetic properties. When an 
eight-feed Wildman Maxi-Pile knitting machine was 
modified so that sixteen courses were formed during 
each cylinder revolution, with twice as much ?ber 
vbeing fed at each of the ?ber-feed stations as was fed 
in the unmodi?ed machine, it was virtually impossible 
to distinguish the old and new fabrics from each other. 
Another fabric that is especially suitable for production 
on the machines of my invention is the long pile or shag 
type of fabric used for coat trim, toys, outerwear and 
home furnishings. By providing different yarn feed 
rates for the pile courses and the non-pile courses, that 
is, by providing different stitch sizes for the two types 
of courses, the “cover‘” of the fabric may be optimized 
for particular applications. It is also possible to produce 
fabrics in which stretch yarns are used for the plain 
feeds, resulting in a stretchable fabric. Thus although 
the invention has been described with reference to par 
ticular embodiments, it is to be understood that these 
embodiments are merely illustrative of the application 
of the principles of the invention. Numerous modi?ca 
tions may be made therein and other arrangements may 
be devised without departing from the spirit and scope 
of the invention. 
What I claim is: 
1. The method of modifying a pile-fabric knitting ma 

chine which has alternating ?ber-feed and yarn-feed 
stations in the direction of the needle travel for increas 
ing the rate of fabric production comprising the step of 
adding a yarn-feed station following at least one yarn 
feed station on the machine without providing another 
?ber-feed station therebetween such that the modified 
machine contains at least two yarn-feed stations for 
controlling the formation of respective separate 
courses arranged one after the other in the direction of 
the needle travel without any ?ber-feed station being 
positioned therebetween, whereby on the modified ma 
chine two courses, only one of which has pile fabric 
held by its constituent loops, are formed in place of the 
single course formed on the machine before it is modi‘ 
?ed, which two courses may be controlled to have the 
same ?ber weight per unit area as said single course be 
increasing the rate at which ?ber is fed during the for 
mation of said only one course. . 

2. The method of modifying a pile-fabric knittin 
maching in accordance with claim 1 wherein a yarn 
feed station is added between each pair of successive 
?ber-feed stations. 

* * * * * 
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