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6 (Claims. 

My invention relates to novel loop engaging. 
point members particularly constructed for co 
Operation with spring beard knitting needles to 
produce Special loops in fabrics, such as those 
of the run-proof type. 
This application is a division of my copending 

application on a Method and means for form 
ing Special loops in knitted fabrics, Serial No. 
673,985, filed June 2, 1933, issued October 30, 1934 
as Patent No. 1,978,454, and assigned to Textile 
Machine Works, Wyomissing, Pennsylvania. 

In the manufacture of run-resist, or run-proof, 
knitted fabrics and articles of wearing apparel, 
Such as hosiery, plain loops are first formed, and 
the bight portions of selected loops, such as alter 
nate loops, are extended or spread, by means of 
transfer or other loop-spreading points, from the 
needles, about which the loops are originally 
formed, to other needles. These operations pro 
duce locking or barrier Stitches for limiting or 
preventing runs in the fabric caused by thread 
rupture. A loop may be spread from one needle 
to the next adjacent needle, or it may be spread 
across several needles, in either the Same, or 

5 a succeeding, course. When a loop is spread from 
one needle to another, a greater thread length 
than that of a plain loop is required, and, since 
the loop, prior to spreading, is of ordinary length, 
the spread loop is under greater tension during 
the spreading operation than the plain loop. 

5 

0 

the needle, and a greater tendency of the loop 
to slip off the needle during the spreading oper 
ation. - 

Heretofore, it has been proposed to employ a 
loop shifting point in which the entire lower por 
tion of one of the side walls, which define the 
groove of the point, is cut away to enable the 
needle beard to remain open, at the time the 
needle and the point go to press, for insertion of 
the point into the loop to be spread, so that, 
when the needle and the point descend into the 
knockover bit structure, the loop will slide up 
wardly to a position under the beard of the nee 
dle, and thereby be prevented from slipping off the 
needle during the spreading operation. This 
point construction, however, has a Serious draw 
back because, at the time the needle and point 
go to press, the tip of the point does not remain 

0. 
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remain to operate properly, but is deflected to one 
side, in a direction to cause the beard of the 
needle to be deflected or forced to one side. When 
the needles and the points descend into the knock 

5 over bit structure, the needle beards strike the 

This tension results in an increased flexure of 

in the center of the needle groove as it should 

(C. 66-96) 
knockover bits, thus damaging or stripping the 
beards from the needles, causing excessive break 
rage and resulting in imperfect fabric. 
An object of the invention is the provision, 

for use in combination with a spring beard nee- 6 
dle in a knitting machine, of a loop-spreading 
point for permitting the needle beard to remain 
open during the descent of the needle and the 
point into the knockover bit structure, which 
point will not cause deflection or distortion of the 10 
needle beard, and which will ensure accurate 
alignment of the needle With its associated point 
during engagement of the point with the needle 
in the needle groove. 
Another object of the invention is to provide 5 

such a point which will ensure that selected loops 
will pass under the beards of the needles, about 
which they are formed, prior to a loop-shifting 
or spreading operation. 
Another object is to provide such a point which 20 

will enable selected loops to pass under the beards 
of the needles prior to the descent of the needles, 
and their associated points, into the knockover 
bit structure, while substantially unaffecting the 
timing of the needles and points, and the aSSoci 
ated mechanisms, during the operating cycle 
thereof.. 
With these and other objects in view, which 

will become apparent in the following descrip 
tion of the illustrative embodiments of the in 
vention shown in the accompanying drawings, 
the invention resides in the novel elements, fea 
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tures of construction, and combination of parts 
in cooperative relationship, as hereinafter more 
particularly pointed out in the claims. 
In the drawings: 
Figure 1 is a side view of a loop spreading point 

constructed in accordance with my invention for 
producing right-spread loops; 

Fig. 2 is a front view of the point member of 40 
Fig. 1; 

Fig. 3 is a front view of a loop-spreading point 
gonstructed in accordance with the invention to 

35 

produce left spread loops; 
Fig. 4 is a side view of the point member of 45 

Fig. 3; 
Figs. 5 and 6 are enlarged fragmentary front 

and side views of a needle, and a loop spreading 
point, constructed in accordance with the inven 
tion showing the alignment of, and coaction be 50 
tween, the needle and the point; 

Figs. 7 and 8 are enlarged fragmentary front 
and side views of a needle and loop-spreading 
point, illustrating the manner in which a point 
causes deflection of the needle beard; 55 
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Fig. 9 is a greatly enlarged croSS Sectional 

view, taken Substantially along the line 9-9 of 
Fig. 6, the figure being turned through an angle 
of ninety degrees, so that the beard of the needle 
is represented as facing toward the observer; 

Fig. 10 is a greatly enlarged cross sectional 
view, taken substantially along the line O-f) of 
Fig. 8, this figure also being turned through an 
angle of ninety degrees; 

Figs. 11 to 15 are views illustrating the points 
and needles in various positions assumed during 
the formation of spread loops. 

Fig. 16 is a diagrammatic view illustrating a 
loop formation, and the points and needles in the 
positions shown in Figs. 11 to 15, while knitting 
run-proof fabric; and 

Fig. 17 shows a point of modified form in one 
Operating position. 

Referring to the drawings: 
FigS. 1 to 8, and 11 to 17, illustrate portions of 

a "Reading' full fashioned knitting machine em 
bodying the elements of my invention. For clear 
neSS, Only those parts of the machine necessary 
for an understanding of the invention are illus 
trated; the other parts, and the manner of op 
eration thereof, being well known in the art, 
as fully shown and described in the “Reading' 
Full Fashioned Knitting Machine catalogue, copy 
right, 1929, and published by the Textile Ma 
chine Works, Reading, Pennsylvania. 

Referring to Figs. 11 to 17, a sinker and divide 
mechanism is of usual construction comprising 
SinkerS 95 and dividers 96 mounted in a sinker 
head having movable knockover bits 97. The 
Sinkers and dividers, and the associated devices 
and mechanisms, are operated in proper time re 
lation to enable the needles to form loops, and to 
COOperate with the lock stitch motion mechanism 
to Spread or extend selected loops, from the Wales 
in which they originate, into adjacent wales of 
the fabric. 
A lock Stitch motion mechanism, as shown in 

the application of which this application is a 
division, comprises various parts and devices co 
Operating to cause point members 04, Figs. 11 
to 16, to engage loops on selected needles, and 
Spread or extend the same over adjacent needles, 
to produce interlocking loops alternating in posi 
tion. With respect to each other, in succeeding 
Courses Of the fabric, to enable the same to pos 
SeSS "non-run' characteristics. 
The point members 04 are of special construc 

tion to enable them to properly cooperate with a 
lock Stitch motion mechanism, as shown in the 
parent application. To spread or extend loops 
from selected needles to adjacent needles, it is 
neceSSary to laterally shift the points a distance 
Of One Or a greater number of needles, at the 
proper time, in the cycle of operation of the points 
and needles. Any mechanism suitable for the 
purpose may be employed, for laterally shifting 
the points, to perform the loop spreading opera 
tion, but I preferably employ mechanism of the 
type disclosed and claimed in my copending ap 
plication, Serial No. 623,206, filed July 18, 1932, 
and issued April 16, 1935, as Patent No. 1,998,364, 
to cause shifting movement of the points, at the 

! proper times, to spread loops a over pairs of ad 
jacent needles, and to alternate the positions of 
the Spread loops in succeeding interlocking 
courses 2, 2a, Fig. 16; or to spread the loops 
alternately in opposite directions, if so desired. 
The point member preferably employed, in con 

nection with the lock. Stitch motion mechanism, 
is shown in Figs. 1 to 8. Figs. 1, 2, 5 and 6 show a 

2,016,742 
point member for spreading the interlocking loops 
to the right, Fig. 16. Figs. 3 and 4 show a point 

of the same type for producing left spread loops. 
The point member comprises an elongated body 
including an angularly related butt portion 40, 
a stem or shank f4, and a longitudinal Section 
of channel form having side walls 43 and f44 
merging into a bottom wall and defining a groove 
42 for receiving the spring beard 45 of the as 

sociated needle 8). Referring to Figs. 1 and 2 
or Figs. 3 and 4, the side wall 43 terminates, at 
one end, at a position between the grooved por 
tion and the tip of the point, the wall being re 
moved or omitted, on an extension 50 of the 
point body, from a position b to the tip 5 of the 
point. This structure is for the purpose of per 
mitting the spring beard 45 to open, after the 
needle and point have gone to press, and are 
in the position shown in Figs. 5, 6 and 12, so that 
the loop fa, into which the point is inserted, will 
slide under the beard of the needle during descent 
of the needle and the point into the knockover 
bit structure, as illustrated in Fig. 13. The loop 

5 
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spreading points may be thereby caused to travel 
in the same path as, and have substantially the 
movements of, transfer points in the usual nar 
rowing, or othar loop transfer, Operations. 
The extension 5 thus includes a portion of 

only the one side wall 44, and a portion 54 of the 
- botton wall of the grooved portion, to render it 
of angle section reinforcing it against lateral 
bending; the outer surfaces of the preferably 
Solid tip 5 substantially constituting projections 
of the corresponding surfaces of the bottom wall 
and side walls 42 and 43, but being shaped to 
have the side surfaces in close longitudinal slid 
ing relation to both lateral side walls of the 
needle in the needle groove 

30 
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It has heretofore been proposed to employ a 
loop-spreading point, such as shown in Figs. 7 
and 8, in which one of the walls 47 is cut away 
throughout the greater part of its length, and 
through the tip 48 of the point, to permit the 
needle beard 45 to renain open at the time the 
needle and the point go to press. This point, 
however, has proved impracticable, because of 
the fact, that a large number of needle beards 
are deflected Sidewise by the points, as shown 
in Fig. 7, at the time the needles and the points 
go to press, the needle beards being deflected to 
such an extent that they strike the knockover 
bits 97 and are stripped thereby from the needles 
during descent of the needles and the points 
into the knockover bits. I have found that the 
principal reason for this excessive deflection and 
breakage of the needle beards is as follows: 

Referring to Fig. 10, which is a greatly en 
larged cross Sectional view, taken as indicated 
by the line 8-9 of Fig. 8, except that the beard 
of the needle is presented toward the observer, 
the bottom f 9 of the needle groove has a rela 
tively broad rounded surface. At the time the 
needle and point go to press, and the tip 48 
of the point enters the needle groove, consider 
able pressure is exerted upon the needle and the 
point, and, since substantially one half of the 
lower end, including the tip of the point, has 
been cut away, the point is unsymmetrical, and 
is off center with respect to the needle groove; 
the point therefore tending to center itself by 
sliding upon the rounded surface of the bottom 
of the needle groove, so that the point is dis 
placed in the direction of the arrows ac and y. 
The point engages the side of the needle beard 
at a position e, Fig. 7, at the time the point and 
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needle go to press, and therefore, displacement 
of the point in the direction of the arrows ac 
and g to the right, as viewed in Figs. 7 and 10, 

5 
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causes deflection of the needle beard in the same 
direction. 

It might ordinarily be assumed that this rela 
tively small displacement of the point would 
have little practical effect upon the needle beard, 
but the following factors show otherwise: The 
distance, from the position e, where the point 
presses against the needle beard, to the position 
if at the tip of the point, is but a small portion 
of the distance from the tip of the point to the 
part of the point clamped to the point bar, and 
therefore, the lateral displacement, which occurs 
at the position e, is substantially the same as 
that at the tip of the point; the distance from 
the position d, at the end of the needle, to the 
position e, however, being much less than the 
distance from the position e to the position f, at 
the tip of the needle beard, so that the displacing 
movement, imparted by the point to the beard 
at the position e, is magnified several times at 
the tip of the beard, and thus, for any given dis 
placement of the tip of the point, there results 
therefrom a much greater displacement at the 
tip of the beard. Therefore, a relatively small 
displacement of the point in the needle groove 
causes the beard to be deflected to such extent 
that it is likely to strike the knockover bit struc 
ture when the needle and the point descend. 
In a point member constructed in accord 

ance with the invention, as more clearly seen 
in the enlarged views of Figs. 5, 6 and 9, the 
solid section of metal 58 is provided at the tip 
of the point, so that the tip is symmetrica; that 
is, it is shaped as though the walls 882 and 43, 
and the bottom wall therebetween, Were con 
tinued down to, and through, the tip 8 5?, and 
shaped in accordance with the cross-sectional 
contour of the needle groove so that, when it is 
in this groove, there is substantially no lateral 
play between the needle and the point. In other 
words, it is of Such size and configuration as to 
closely fit the needle groove, and to coact with 
both walls 52 of the needle. This construc 
tion ensures that the point will be accurately 
centered in the needle groove, and will be main 
tained in precise alignment therewith, so that 
the needle beard is not deflected by the point, 
but retains its normal position. 

It has also been found desirable to have the 
wall 43 of the point, Figs. and 2, of such length, 
from a to b, that the end of the needle will be 
received by the point groove early in the pressing 
operation, as shown in Fig. ii. This feature 
provides an additional means for aligning the 
point with the needle, so that the point will be 
aligned at tWO points, with respect to the needle, 
at the time the needle and the point go to press. 
The longer wall portion also materially strength 
ens the point at the place where considerable 
stress is exerted thereon by the loop a engaged 

S 

by it during the spreading operation, and pre 
vents, or minimizes, bending and breakage of the 
points. This wall portion, from a to b, is of such 
length that, in the ordinary coaction between the 
needle and point when they go to press, the nee 
dle beard is closed, Fig. 11, and will remain closed, 
instead of opening to permit sliding of the 
loop under the beard. Preferably, the wall ex 
tends more than half the distance between the 
upper end a of the point groove and the tip 5 
of the point. To cause the beard to reopen, the 

3 
normal downward travel of the point is retarded 
for a brief interval of time, immediately after 
the needle and point go to press, to cause relative 
sliding movement between them. This action de 
creases the extent of overlap between the needle 
and the point to permit the needle beard to open 
prior t0, and remain open during, the descent of 
the needle and the point together into the knock 
Over bit structure, as shown in Figs. 5, 6 and 12, 
for ensuring that the loop a will slide under 
the beard. The downward travel of the point 
relative to the needle is retarded for a short in 
terval of time immediately after the needle and 
the point have gone to press, Fig. 11, and until 
the needle beard has opened Fig. 12. The down 
Ward movement of the point is accelerated dur 
ing a brief interval of time, and, at the position 
of the needle and the point, after they have de 
scended into the knockover bits, Fig. 13, the point 
and the needle are again in the usual positions 
relative to each other. In this manner, the tim 
ing of the needle and the point relative to each 
other is unchanged, except during a very slight 
interval of time during travel thereof, and the 
timing of the needle and the point relative to the 
aSSociated devices and mechanisms remains un 
changed. Since the timing and operation of the 
parts of the knitting machine remain substan 
tially unchanged, it is possible to readily apply 
the invention to existing installations for the 
production of run-proof fabric by the simple ex 
pedient of replacing the usual narrowing lift cams, 
and adding point bars carrying spread loop points 
of the type herein disclosed. The change, in the 
contour of the narrowing lift cams, does not ap 
preciably affect the action thereof, when perform 
ing narrowing or other loop transfer operations, 
thereby rendering a machine so equipped capable 
of selectively knitting run-proof and plain knit 
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fabrics, or fabrics of other types ordinarily pro- 40 
ducible on the machine, or any desired combina 
tion thereof. 

FigS. i to 15 illustrate one each of a series of 
needles 8, loop spreading points 94, sinkers and 
dividers 95 and 95, and knockover bits 9, in 
various relative positions during the loop spread 
ing Operation in producing the fabric of Fig. 16. 

Fig. 17 illustrates a point 53 of modified form 
having its tip constructed in the manner of the 
point A (4 hereinbefore described, but in which 
the side wall is cut away to a greater extent, the 
length h to ithereof being reduced, so that the 
needle beard is not closed by the point when the 
needle and the point go to press. The position 
of the point in Fig. 17 corresponds to the position 
of the point 4 in Fig. 11. The needle beard in 
Fig. It is not closed by the point at the time the 
needle and point go to press, the beard remain 
ing Open during the entire time that the needle 

O 
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and the point are in contact with each other. C) 
This point may be employed with the regular 
narrowing lift cams for narrowing and other loop 
transfer operations, since it is unnecessary to re 
tard the downward movement of the point to 
permit the needle beard to open, and, although G3 
this point is not so rugged as the preferred point 
AC4, it ensures accurate alignment of the needle 
with the point, and, for various purposes, may be 
employed with Substantially the advantages of 
the preferred form. 

Referring to Fig. 15, when the loop is being 
elongated or spread, the sinkers and the dividers 
have been retracted to prevent interference with 
the points in the lateral shifting thereof. The 

0 

cam surfaces of the pattern cams are of such 75 
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4. 
contour as to twice change the normal position 
of the point rod, for Subsequent shift thereof, to 
alternate or stagger the spread loops Walewise 
of the fabric, as illustrated in Fig. i6. 

Figs. 11 to 16 inclusive, illustrate the relative 
movement of a single point 94 in the row of 
points, and a Single needle 80 in the CW of nee 
dles for spreading the loop fa about adjacent 
needles. Fig. 1 shows the point at the beginning 
of its descent, and immediately after the needle 
and the point have gone to press. The two Walls 
of the point groove engage the end of the needles, 
and the tip of the point is engaged in the groove 
of the needle, thus providing two points of align 
ment of these members relative to each other. 
At this time, the needle beard has been closed 
by the action of the point. 

In Fig. 12, the point and the needle have Con 
tinued their descent, but the movement of the 
point, relative to the needle, has been retarted 
by the action of the narrowing lift can, so that 
the degree of overlap of the needle and the point 
is decreased to an extent Sufficient to cause the 
beard of the needle to open prior to the descent 
of the needle and the point into the knockover 
bits, thus enabling the loop a to slide under the 
beard in the further downward movement of the 
needle and the point, as shown in Fig. 13. 

Fig. 14 shows the point and the needle after 
they have descended into the knockover bits, 
at which time, the needle has noved away from 
the point, one limb of the loop being retained 
under the beard of the needle. 

Fig. 15 illustrates the relative positions of the 
point and the needle after they have risen to 
a position such that the point is above the knock 
over bit structure, at which time, the point is 
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usual positions relative to the points. 
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shifted laterally for extending the bight portion 
of the loop to position to be delivered to an ad 
jacent needle. 

Fig. 16 is a plan view looking down upon the 
fabric as it is knit, and shows the points 04, 
and the bight portions of the loops a thereon, 
in position to be engaged by adjacent rising nee 
dles 800, thus completing the Spreading Opera 
tion, thereby to produce an interlocking course, 
as shown; the spread loops in adjacent inter 
locking courses 2, 2a, being staggered, thereby to 
lock each wale of the fabric. 
The beards of the needles are closed by en 

gagement with the points 04, at the time the 
needles and the points go to press, Fig. 11. To 
cause the beards to open immediately thereafter, 
the contour of the usual narrowing lift can may 
readily be changed to decrease the speed of the 
points relative to the needles at this time. The 
extent of overlap of the points and needles is 
thereby increased, and, immediately after the 
needles and points have descended into the 
knockover bit structure, the speed of the points 
is increased until they are again in the usual 
position relative to the needles. This action 
may also be obtained by modifying the usual neers 
de lever can employed in narrowing, to increase 
the Speed of the needles relative to the points 
immediately after the needles and points have 
gone to press, to thereby decrease the extent of 
Overlap therebetween. Thus the needle beards 
are caused to open, and the speed of the needles 
decreased, immediately after the needles and the 
points have descended into the knockover bit 
structure, until the needles again aSSume the 

case, the timing of the points and the needles 
relative to each other is unchanged, except for 

In either 
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the brief interval of time between the time the 
needles and points go to press and the time they 
descend into the knockover bit structure. In 
this manner, the timing of the points and nee 
dles, with respect to the other elements of the 
machine, remains unaffected, and thus, the nor 
mal coaction between, and operation of, the Wa 

5 

rious mechanisms and parts of the knitting ma 
chine remain unchanged. 
When the point 53, of the modified form, 

Fig. 17, is employed, it is unnecessary to retard 
the point movement, or speed up the needle 
movement, to permit the beard to open, Since 
the beard is not closed, by pressure of the point 
against it at the time the needle and point go 
to press. Otherwise, the action of the point 53 
is the same as that of the point 104, and the 
various movements of the point, during the 
spreading operation, are the same as those of 
the point O4 in Figs. 12 to 16, inclusive. 
While I have described the invention in Con 

nection with a “Reading' full fashioned knitting 
machine of conventional type, it is to be un 
derstood that my invention may also be en 
ployed with knitting machines of various other 
makes and types for producing stockings, or oth 
er knitted fabrics, and articles of Wearing ap 
parel, and including single unit machines by 
which the entire stocking blank or other article 
is produced. 

For brevity, in the specification and claims, 
the term “run-proof fabric' is employed in -a. 
generic sense, and includes a fabric having One 
or more interlocking or barrier courses, and in 
which a run will not take place, or in which a 
run is limited, depending upon the Specific ar 
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rangement of barrier courses and interlocking 
loops employed; the term “spread' referring to 
a loop that extends from the needle Creating 
the loop to another needle, either in the Same 
course or in a succeeding course of the fabric, 
in contradistinction to plain and transferred 
loops, the latter of which are bodily lifted from 
one needle and deposited upon an adjacent hee 
dle. 
The statement that the loop spreading point 

is adapted to permit the needle beard to remain 
open, while the point is engaged in the groove 
of the needle, refers to the points of both forms, 
viz., the point in which the needle beards are 
temporarily closed, Or partially closed, when the 
needles and the points go to press, and then are 
permitted to reopen, and the point in which the 
needle beards remain open, when the needles and 
the points go to preSS. 
Of course, the improvements 

shown and described may be changed and modi 
fied in various ways lithout departing from the 
invention herein disclosed and hereinafter 
claimed. 
I claim: 
1. An implement of the character described 

comprising a butt-end shank, a tip and longi 
tudinal section connecting the Shank and the tip 
including walls forming a groove having its lower 
end disposed a substantial distance above the tip 
and an element of substantially the CrOSS-Sec 
tional shape, and constituting a continuation, of 
a portion of a wall of the groove extending from 
the lower end of the groove to the tip, the tip bes 
ing wider than said extending element. 

2. An implement of the character described 
comprising a butt-end Shank, a tip and a longi 
tudinal Section connecting the Shank and the tip 
including walls forming a groove having its lower 
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end disposed a substantial distance above the 
tip and an element of Substantially the cross-Sec 
tional shape, and constituting a continuation, 
of a portion of one of the side walls of the groove 
extending from the lower end of the groove to 
the tip, the tip being wider than said extending 
element. . . . 

3. An implement of the character described 
comprising a butt-end shank, a tip and a longi 
tudinal section connecting the shank and the tip 
including walls forming a groove having its lower 
end disposed a substantial distance above the tip 
and an element of SubStantially the cross-sec 
tional shape, and constituting a continuation, of 
portions of the bottom and one of the side walls 
of the groove extending from the lower end of 
the groove to the tip, the tip being wider than 
Said extending element. 

4. An implement of the character described 
comprising a butt-end Shank, a tip and a longi 
tudinal section connecting the shank and the tip 
including walls forming a groove having its lower 

e 

tudinal Section having bottom and Side Walls pro 

S 
xtending from the lower end of the groove to 
the tip, the tip being substantially twice as wide 
as said extending element. 

5. An implement of the character described 
comprising an elongated body including a longi 

viding a groove having its lower end disposed a 
Substantial distance above the tip, a longitudinal 
extension of said body from one of said walls, 
and a tip constituting a longitudinal continuation 
of said extension including a portion having Outer 

O 

Surfaces Substantially constituting longitudinal 

end disposed a substantial distance above the tip 
and an element of Substantially the cross-sec 
tional shape, and constituting a continuation, of 
a portion of One of the side walls of the groove 

projections of Outer Surfaces of said bottom and 
side walls. 

6. An implement of the character described 5 
comprising an elongated body including a longi 
tudinal Section having bottom and side walls pro 
viding a groove having its lower end disposed a 
Substantial distance above the tip, a longitudinal 
extension of said body from one of said walls, 20 
and a tip constituting a longitudinal continuation 
of Said extension including a Solid portion hav 
ing outer Surfaces Substantially constituting lon 
gitudinal projections of Outer Surfaces of Said bot 
tom and side Walls. 25 
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