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1 Ciaim. 

My present invention relates to a new knitted 
fabric. Heretofore it has been possible to pro 
duce what are called “lacing stitches” or “lacing 
effects' in knitted fabrics consisting of rather 
Open Work or Stitches having large openings, in 
terSperSed with a ground fabric such as jersey 
knitting. One of these methods was carried out, 
on the type of machine Wherein sinkers of dif 
ferent heights caused certainstitches to be drawn 
out longer than others by the high portions of the 
sinkers, and it is possible to produce the lacing 
effect in different patterns on that type of ma 
chine. 
The other method was to operate on machines 

having tWO roWS of needles whether of the flat 
or circular type of machine, knitting one set of 
needles all the time and causing one or more 
Selected needles on the opposite side to take the 
loop in one feed operation and drop it off imme 
diately. This method makes the spaces longer 
between two stitches on the Working side but it 
also required the machine to be operated with 
a fewer number of feeds, to wit, about half the 
normal number of feeds, thereby reducing the 
Output of the machine. 
The object of my present invention is to make 

lacing or lace stitches on what is known as a 
link and link knitting machine and I believe II 
am the first to produce lacing stitches on this 
type of machine. 
One advantage of my present method over the 

first one described above is that one set of loops 
On the back of the fabric is partly hidden behind 
the short loop on the front of the fabric and in 
addition certain of the rear loops are made 
longer to increase the spacing or produce the 
Open effect desired in lacing stitches. The pres 
ent method is advantageous over the second one 
deScribed above because the full number of feeds 
Common to this type of machine may be operated. 
The present method also makes it possible to 

knit rib Stitches or Selvage edge on the same piece 
of fabric which has lacing Stitches, which is not 
possible in the first method described above. As 
to the second method, it is not possible to knit a 
rib, either with or without a selvage start, at 
tached to the lacing portion of the fabric, except 
by a laborious hand method of transferring 
stitches from one set of needles to the other, or by 
costly machine construction if done automati 
cally. In the present case no such hand opera 
tion or special machine construction is necessary. 
The present method not only provides for the 

making of lacing effects on a link and linkma 
chine, thereby expanding the use of the machine 

(Cl. 66——169) 
Without any change in its construction, but it 
also furnishes a type of lacing Which is more 
Open and more effective and more desirable as 
a lacing stitch than the lacing Stitches made 
under the tWO methods described above, 
Under the present method fabric may be made 

to produce any pattern, Whether Straight, hori 
Zontal, vertical, diagonal, and of any desired 
shape. The ground Work of jersey Stitches and 
the interspersed lacing Stitches are all formed at 
the same time and no change is required in the 
machine to effect the simultaneous formation of 
both kinds of Stitches, other than the adjust 
ment of certain cams. 

In addition to forming the ground fabric with 
interspersed lacing Stitches, it is also possible to 
shift into the formation of rib stitches or Selvage 
edge without changing the machine Or, in other 
Words, I utilize the characteristics of the link and 
link machine to shift from one type of stitch to 
another automatically. 
Under the present method the machine oper 

ates as fast as the link and link machine oper 
ates in producing other types of fabrics. 
The fabric forming this invention is composed 

of a ground work of jersey knit interspersed with 
lacing Stitches formed in the manner described 
on a link and link machine. Other advantages 
will be set forth in the following detailed de 
scription of my in Vention. 
In the drawings forming part of this applica 

tion, 
Figure 1 is a face view illustrating a piece of 

fabric embodying my invention. The View is 
more or less diagrammatic in Order to Show the 
construction, because in the actual fabric the 
stitches are brought up so close as to hide the 
actual construction of the fabric, 

Figure 2 is a similar view of a Small portion of 
the fabric enlarged many times to show the actual 
formation of the stitches, 

Figure 3 is a face view of the cams controlling 
the jacks which effect the transfer of the needles 
in a link and link machine and the forming of 
Stitches, 

Figure 4 is a diagrammatic view illustrating 
the manner of forming lacing and jersey stitches 
under my present method, 

Figure 5 is a Similar view showing the forma 
tion of jersey Stitches Only, 

Figure 6 is an elevation of a single knitting 
needle employed in a link and link machine, to 
gether with the opposite jacks for transferring 
the needle from one side to the other of the knit 
ting line, and for forming stitches, 
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2 
Figure 7 is a perspective view of the two jacks 

and a Single knitting needle operated by it, and 
Figure 8 is a detail view of some of the needies 

forming jersey stitches while others are forming 
the lacing Stitches. 
The present method is adapted to be carried 

Cut in connection with either a fiat link and link 
machine or with a cylindrical link and link ma 
chine, the latter being a more recent develop 
ment but e!12bOdying the main idea, Of the flat 
link and link achine. As is well known, the link 
and link machine is provided with jacks which 
transfer the needles back and forth from one side 
to the other of the line where the fabric is being 

In the flat type of machine the needle 
beds on opposite sides of the knitting line are in 
a flat or horizontal plane, whereas in the cylin 
drical type of machine there is a lower needle 
cylinder and there is an upper needle cylinder, 
and jacks transfer the needles back and forth 
between the upper and lower cylinders. 

In the drawings in the present case I have illus 
trated the construction as it will appear in a 
cylindrical type of link and link machine al 

5 though it will be understood that the operation 
Will be carried out in the Sane manner on a flat 
link and link machine. 

in Figure 8, I have shown tWo rows of pins , 
2 in co-operation with which the needles form the 
loops and produce the fabric in a line between the 
tWO roWs of needles, which is common to knitting 
machines. In this view I have shown a number 
of needles 3 ail on one side of the fabric line and 
in the lower cylinder, and in this view these 
needles are shown forming rather short loops & at 
the front of the fabric, I have shown other 
needles 5 which have been transferred to the 
upper cylinder of the machine and which are 
forming loops 6 at the back of the fabric in co 
Operation. With the upper row of stationary 
pins 2. 
These upper needles, which have been trans 

ferred for the purpose of naking the lacing 
Stitches, are drawn upwardly from the upper row 
of pins 2 a greater distance than the needles 3 
are diraWin doWinn from the lower pins í in order 
that these upper needles will form longer loops 
than the loops formed by the needles on the lower 
cylinder. 
The Only change in the machine necessary to 

carry out the formation of these longer or lacing 
Stitches is in the adjustment of the cams on the 
Cam plates. In Figure 3, I have shown a por 
tion of the upper can plate and the lower cam 
plate 8 of an Crdinary cylindrical link and link 
knitting machine. These cams may be considered 
a Stravelling toward the right in Figure 3 asin 
dicated by the arrow, in relation to the needle 
jacks. 
When the transfer cams 9 and 4 are in action 

the transfer cam S will transfer all needles up and 
the can 4 will return all transfer needles down 
again, thus forming alternate complete courses of 
left Stitches on the first feed and right stitches on 
the Second feed. This produces dink and link 
fabric all over. With the upperstitch cam 2 ad 
vanced or raised, as indicated in Figure 3, it will 
flake the course of left stitches looser than the 
intervening courses of right stitches, as will be 
apparent in the upper portion of Figure 1. 
Underneath the transfer can and directly 

ahead of it is an auxiliary cam 9a. This latter 
can 98 is thrown out of action when the machine 
is under the control of jacquard cards (not 
shown). Normally the butts of the jacks With 

| the fl'Ont Or face Side of the fabric. 

2,077,033 
the lower cylinder will pass underneath the can 
9 and no transfer will occur except that when 
there is a hole in one of the jacquard control 
cards a selected jack will rise high enough so that 
its butt may be engaged by the transfer cam 9 
and thus finish the transfer of the Selected needle 
aSSociated With the particular jack. 

Through, Suitable mecanism, not disclosed 
herein but known in the art, each needle in the 
machine is individually controllied from the jac 
quard cards at any particular feed. During the 
knitting of rib fabric the transfer cam 4 is out 
of action so that their intervening needles, once 
transferred to the upper cylinder, remain there, 
each knitting a continuous wale of left Stitches 
just as those needles remaining in the lower 
cylinder each knit a continuous wale of right 
Stitches. In a one-and-one rib vertical Wales of 
right stitches alternate with similar Wales of left 
Stitches all tightly knit. The right Wales at the 
front as Well as the left, Wales at the back tend to 
dra.W to Ward each other, which function gives 
the fabric the elasticity characteristic of rib 
knitted fabric. 

Following the transfer cann 9 there is a lower 
Stitch can f on the lower can plate, and this 
Cau SeS the neediles which remailin in the lower 
cylinder to be reciprocated for time purpose of 
forming their loops 4 in co-operation with the 
lower row of pins and these stitches will be on 

This lowel 
Stitch cam, while being adjustable, is in the 
present method shown in its closest position to 
the Space between the cam plates where the 
fabric is being constructed, so that the needles 
in the lower cylinder will form the Ordinary 
Stitches. The upper stitch cam 2 disposed on 

• the upper can plate is adapted to reciprocate the 
upper jacks and thereby reciprocate the needles 5 
in the upper cylinder, as indicated in Figure 8. 
In the production of my new fabric the upper 

Stitch cam 2 will be positioned with its top can 
Surface 3 spaced further from the fabric line 
than the lower Stitch cam So that the needles 
which have been transferred to the upper cylin 
der, to wit, the needles 5 in Figure 8, will be given 
a longer thrust or reciprocation in relation to the 
Upper roW of pins 2 than that given to the lower 
needles 3 in Figure 8, in order to draw out longer 
loops which are to form the lacing stitches in the 
fabric. 
AS is Well known in machines of this type, the 

upper Stitch can can be adjusted to the position 
shown in Figure 3 by the release of a set screw 
(not shown). 

Passing further along on the upper cam plate, 
I have shown a down transfer cann 4 which 
Operates in the reverse manner to the transfer 
can 9; that is, it serves to operate the upper 
jacks in a manner to transfer needles from the 
upper cylinder back to the lower cylinder; in 
other Words, any of the needles 5 which have 
been in the upper cylinder in Figure 8 may 
be retransferred back to the lower cylinder, 
So that after they have been serving for the pur 
pose of forming loops at the back of the fabric 
While on the upper cylinder, they are retrans 
ferred back to the lower cylinder and after being 
So retransferred, they operate like the other 
needles 3 to produce the front stitches. 

It will be observed from this that any needle 
Which is in the lower cylinder will produce ordi 
nary jersey or right side out stitches, and that 
any of these needles may be transferred to the 
upper cylinder, and while there they form re 
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4. 
all according to any preconceived pattern. It will 
also be apparent that considering the fabric from 
top to bottom in Figure 2, the lacing stitches 
may be terminated at any point and be followed 
by the formation of jersey Stitches, and this may 
be followed again by lacing Stitches. 
From the above it will be apparent that I have 

provided a method of making knitted fabric hav 
ing lacing in any form or design, by employing 
a link and link machine and without any change 
in the machine other than shifting the stitch 
can which controls the thrust of the needles 
Which form the back Stitches of the fabric. 
Furthermore, the fabric itself is of a novel con 
Struction and the la cing stitches are more open 
and more la Celike than lacing performed on any 
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other type of machine or by any of the previous 
methods. 
Having described my invention, What I claim is: 
A new knitted fabric having ground Work of 

jersey stitches and lacing portions interspersed 
between the jersey Stitch portions, said jersey 
Stitch portions of the fabric consisting of inter 
locking plain stitches only and said lacing Stitch 
portions consisting of tight plain Stitches and 
loose puri Stitches alternating in the Several 
lacing portions of the fabric with the said purl 
and plain Stitches interlocking with each other, 
Said plain stitches which interlock with the loose 
purl Stitches being disposed to lie in front of and 
to cover Substantial portions of Said loose purl 
StitcheS. 

SIDOR, S. BEENDES. 
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