
June 25, 1946. O. FREGEOLLE 2,402,745 
WRAP HORN MECHANISM 

Filed Nov. 23, 1944 2 Sheets-Sheet l 
a4 

h // . a 3. a 2: SNS 441 M/ 
23 a 2. 22. J 25 23 

3-14 A6. 1. *& ae 

- - ~. A G. 6. 
  



June 25, 1946. O. FREGEOLLE 2,402,745 
WRAP HORN MECHANISM 
Filed Nov. 23, 1944 2 Sheets-Sheet 2 

AVV2AY706. 

M & g 42 /A 5: 
;: 

  



Patented June 25, 1946 2,402,745 

UNITED STATES PATENT OFFICE 
2,402,745 

WRAP HORN MECHANISM 

Oscar Fregeole, Central Falls, R.I., assignor to 
Hemphill Company, Central Falls, R. I., a cor 
poration of Massachusetts 

Application November 
12 Clains, 

1. 
This invention relates to a new and useful in 

provement in knitting machines of the circular, 
independent needle, type and more particularly 
to wrap horns and mechanisms for operating 
them while making wrap patterns in consecutive 
courses of reciprocatorily knit fabric. 

Reciprocatorily knit fabric with wrap patterns 
in consecutive courses has never been practical 
because means for properly feeding and control 
ling the wrap yarns in both directions of knitting 
have never been devised. By this invention Wrap 
ping in both directions of reciprocatory knitting 
is made not only possible but entirely practical 
and results in Wrap patterns of the highest qual 
ity, particularly if the method of knitting the 
body fabric in which the yarns are drawn over 
the backs of the Sinkers is included. 
The most satisfactory mechanism for feeding 

a wrap yarn or yarns to selected needles is the 
wrap spindle mounted eccentrically of the needle 
cylinder and caused to rotate at the same angular 
speed as the cylinder. This Spindle is So posi 
tioned that it will feed yarns to certain needles 
selected by raising them above the other needles. 
As is well-known, each eyelet or finger of such 
a spindle noves out beyond the needle circle 
before the first needle to be wrapped reaches the 
point at which it is to take the yarn and moves 
to the inside of the needle circle again after the 
last needle to be wrapped has received the yarn. 

It is also Well-known that the yarn cannot be 
fed directly to the needles from a loop of a previ 
ous course for Several reasons. In the first place, 
the needles to be raised are considerably below 
their yarn receiving position when the wrap 
spindle eyelet or finger moves outward across the 
needle circle. Therefore, if the Wrap yarn ex 
tends directly from the last Wrap loop of a pre 
ceding course to the eyelet of the Wrap spindle 
the chances that it would be taken by the needle 
for a single needle Wrap or by the first needle 
of a multi-needle. Wrap are problematical. It 
positively could not be taken by the remaining 
needles used for a multi-needle Wrap. 

In addition, there is no control over the wrap 
yarn loop betWeen the time it is fed to a needle 
and the time this same needle takes the body 
yarn and both yarns are knit and cast off. The 
result of this lack of Wrap yarn control is an un 
certainty and irregularity of loop length and a 
pattern SO full of imperfections as to be com 
mercially valueless. 
These difficulties are completely overcome by 

the use of a horn positioned closely within and 
Substantially concentrict with the needle circle 
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With its tip as close as possible to the knitting 
point. This horn is placed at such an elevation 
that a Wrap yarn passing around it from a previ 
ous course is raised to approximately the same 
level as the eyelet of the wrap spindle so that 
it is fed, Substantially horizontally, directly across 
the needle circle at a height which insures that 
it Will be cleared by all of the needles except 
those which are raised excessively in order to take 
it and Will not pass below the latches of the se 
lected needles with the loops which are to be cast 
off. 
One form of the invention is shown in the 

drawings of which: M 
Fig. 1 is a plan view of the latch ring of a 

Circular, independent needle, knitting machine of 
the Banner type, the wrap horns and the horn 
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Operating mechanism. This view also illustrates 
Certain Steps in the making of wrap patterns in 
counterclockwise direction of reciprocatory knit 
ting; , , 

Fig. 2 is a similar view illustrating similar 
things in clockwise direction of reciprocatory 
knitting; 

Fig. 3 is a View of a part of the wrap horn op 
erating mechanism; 

FigS. 4 and 5 are diagrammatic views illustrat 
ing the manner in which the horns function and 
their position with respect to the knitting point; 

Fig. 6 is a view illustrating a stocking having 
a circularly knit leg and split foot both of which 
are Ornamented by a Wrap pattern in consecutive 
courses; 

Fig. 7 is a plan view of the sinker head and 
friction ring from which the wrap horns are op 
erated; and 

Fig. 8 is a front elevation of the sinker head 
and friction ring showing also the carrier ring 
and arcuate Segment upon which the wrap horns 
are mounted. 
As shown in Figs. 1 and 2 the machine is pro 

Vided With the usual rotatable needle cylinder 
indicated by the broken lines having the usual 
complement of needles 2 and a carrier ring 3 
equipped on the main side of the machine with 
the usual yarn levers 4. On the auxiliary side is 
another yarn lever 5 mounted on the underside 
of the carrier ring so that it will feed a yarn at 
a low angle. Also this yarn lever is centrally po 
Sitioned so that it feeds the yarn to the needles 
in exactly the same way in both directions of re 
ciprocatory knitting. This yarn lever 5 feeds the 
body yarn 6 to the needles. 
The machine is also provided with a wrap spin 

dle 7. Symmetrically positioned with respect to 
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yarn finger 5 and preferably provided With a plu 
rality of outwardly displaceable yarn feeding 
fingers, and two wrap yarn horns 8 and 9 for 
guiding the Wrap yarn as will be explained later. 
Horns 8 and 9 are each provided with rollers fo 
sliding in a vertical guide in the inner end of 
a bracket 2 which is attached to an arcuate seg 
ment 3 adapted to swing through a definite arc 
on a suitable guide ring 4 forming a part of or 
attached to carrier ring 3. 
The SWinging of arcuate segment 3 is con 

trolled from the sinker head (Figs. 7 and 8) by a 
friction ring 5 surrounding the sinker head 6 
and maintained in engagement therewith by a 
spring T. Ring 5 is held in its proper alignment 
with sinker head 6 by clips 8 which project 
inside of ring 15 and loosely engage the edge of 
sinker head 6. Because of the frictional engage 
ment between ring 5 and sinker head ? 6 provided 
by spring 7 ring 5 will rotate with the sinker 
head and, consequently, with the needle cylinder 
to Which the sinker head is attached, unless it is 
restrained. The amount of rotation of ring 5 in 
either direction is restricted by adjustable stops 
9 which are engageable with a fixed part 20, 
which in Fig. 2 is the post which supports the 
wrap spindle and other mechanisms of the upper 
part of the machine. 
Ring 5 is connected to segment 3 on the car 

rier ring by means of a finger 2 attached to ring 
5 and extending into a fork 22 in an extension 

of ring 3. Since segment 3 is free to SWing 
upon carrier ring 3 it will follow the movements 
of ring 5 as it swings one way or the other under 
the influence of the sinker head and within the 
limits imposed. 
Since wrap horns 8 and 9 are each mounted 

in a guide it, which in turn is attached to Seg 
ment 13, the horns will also swing about the nee 
dle circle in a corresponding manner and degree. 
All of these mechanisms are so positioned that 
the horns will be swung an equal distance on ei 
ther side of the feeding eyelet of auxiliary yarn 
finger 5 to assume, in alternation, corresponding 
operating positions. Of the two wrap, horns 8 
and 9, horn 8 is used for Wrapping in counter 
clockwise direction and horn 9 in clockwise di 
rection. The one not in use must be moved out 
of the way. In this instance it is raised above 
its working level. To accomplish this there is 
mounted on the carrier ring an arcuate plate 23 
the ends of which are provided with Zig Zag slots 
24 and 25 as shown in Fig. 3. These slots are 
identical in shape but oppositely directed as 
shown. A pin 26, extending from each roller 0, 
projects into one of slots 24 and 25. Slots 24 
and 25 are so positioned and of such length that 
as ring 3 is swung upon carrier ring 3 by fric 
tion ring 5 carrying horns 8 and 9 with it, pins 
26 will move from one end of the slots to the 
other. Since the two slots are opposed in direc 
tion the result is that one pin moves from the 
high to the low part of its slot as shown at the 
left in Fig. 3 and the other pin moves from the 
low to the high part of its slot as shown at the 
right in Fig. 3. Thus horns 8 and 9 will always 
be in opposite positions. During rotary knitting 
and reciprocatory knitting in counter-clockwise 
direction, horn 8 will be down in operating posi 
tion and horn 9 will be up in its inoperative posi 
tion. When knitting in clockwise direction horn 
9 will be down in operating position and horn 8 
will be up. These two positions are shown in 
Figs. 4 and 5, respectively. 
When knitting the leg by the usual rotary 
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4 
method in counter-clockwise direction a body 
yarn is fed to the needles by means of lever 5 on 
the auxiliary side as shown in Fig. 1 and is knit 
On that side. 

If this part of the stocking is to be provided 
with a Wrap pattern such, for example, as that 
shown in Fig. 6 the Wrap yarn 27 is fed from a 
previous course inside of and over horn 8 which 
is in its low position (Fig. 4) to the needle or 
needles to be wrapped by wrap spindle 7, one fin 
ger of which has been SWung out so that its eye 
let 28 is outside of the needle circle as shown in 
Fig. 1. The needles to be Wrapped are, of Course, 
selected and elevated to a position higher than 
the usual yarn receiving height by a suitable se 
lector of any preferred type. After the Wrap 
yarn has been fed to the selected needles finger 
28 moves back to a position inside the needle 
circle indicated at 29 in Fig. 1, the Wrap yarn. 
dropping off the end of horn 8 just before the 
knitting point is reached as indicated at 30 in 
Figs. 1 and 4. Upon further rotation of the nee 
dle cylinder and wrap spindle, eyelet 28 assumes 
positions indicated by 3 and 32, the Wrap yarn 
passing under the usual binder plate 33 and un 
der horn 9 and so on until the cycle is completed. 
The operation is the same for reciprocatory 

knitting in counter-clockwise direction, ring f3 
being swung in that direction by friction ring 5 
so that horn 8 is in operating position and horn 
9 is raised. When knitting in the other or clock 
wise direction segment 3 is swung in that direc 
tion with the result that horn 9 is now in its low 
operating position. The body yarn 6 is fed to 
the needles by yarn lever 5 in the same Way as 
before but in the opposite direction and the Wrap 
yarn is also manipulated in the same way but 
also in the opposite direction as shown in Fig. 2. 
By this simple and reliable mechanism it be 

comes possible to include wrap patterns of high 
quality of any desired type in consecutive courses 
of both rotary and reciprocatory knitting with 
out altering in any essential respect methods of 
Wrapping. 

If the method of knitting is employed in which 
the yarns are drawn over the backs of the sink 
ers instead of in their throats even more perfect 
results can be secured. This method is fully 
described both for rotary and reciprocatory knit 
ting in Patent #2,360,668 and co-pending appli 
cation #508,693, filed November 2, 1943, now 
Patent No. 2,376,044. This method not only pro 
duces a more perfect fabric as a basis for the 
wrap pattern but also improves the wrap itself. 
Since the yarns are drawn over the backs of the 
sinkers, the horns 8 and 9 can be positioned at 
a level sufficiently high that they cannot be 

Therefore, their tips can 
be moved even closer to the knitting point with 
the result that the wrap yarn loops are kept 
under complete control almost to the instant of 
knitting which insures a very uniform loop. The 
wrap horns illustrated in FigS. 1, 2, 4 and 5 are 
positioned upon this assumption. It will be 
noted particularly from Figs. 4 and 5... that their 
points would almost touch if they could both be 
lowered at the same time. - 

I claim: 
1. For a circular, independent needle, knitting 

machine, wrap mechanism which includes a pair 
of opposed, substantially arcuate, Wrap horns 
and automatically operated means for moving 
each of said horns in alternation from an inoper 
ative to an operative position. . . . . . 
2. For a circular, independent needle, knitting 
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machine, wrap mechanism which includes a pair 
of opposed, substantially arcuate, wrap horns 
and means for Swinging said horns in clockwise 
and counter-clockwise directions and for simul 
taneously raising one horn and lowering the 
other. 

3. For a circular, independent needle, knit 
ting machine, wrap mechanism which includes 
a pair of opposed, substantially arcuate, wrap 
horns, rheans for swinging them in clockwise and 
counter-clockwise directions and means for si 
multaneously raising one horn and lowering the 
other, said last mentioned means being operated 
by Said Swinging means. 

4. For a circular, independent needle, knitting 
machine having a needle cylinder, Wrap mecha 
nism according to claim 1 in which the means 
for moving each of said horns is operated in 
timed relation to the rotation of the needle cyl 
inder in either direction. 

5. For a circular, independent needle, knitting 
machine having a sinker head, wrap mechanism 
according to claim 1 in which the means for mov 
ing each of said horns is operated by an element 
frictionally engaged with the Sinker head. 

6. For a circular, independent needle, knitting 
machine having a needle cylinder, wrap mecha 
nism which includes a pair of opposed, substan 
tially arcuate, wrap horns, a vertically movable 
Support for each of said horns, said support also 
being capable of Swinging in an arc concentric 
With the cylinder and automatically operated 
means for SO SWinging said support. 

7. For a circular, independent needle, knitting 
machine having a needle cylinder, wrap mecha 
nism which includes a pair of opposed, substan 
tially arcuate, wrap horns, a common support for 
both of said horns, means for Swinging said horns 
in the same direction that the cylinder is rotating 
and means to limit the extent to which said 
Swinging means can Swing said wrap horns. 

8. For a circular, independent needle, knitting 
machine according to claim 2 in which the means 
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for simultaneously raising one horn and lowering 
the other consists of two fixed oppositely posi 
tioned cams having camming surfaces for im 
parting to said horns motions having both hori 
ZOntal and vertical components. 

9. For a circular, independent needle, knitting 
machine having a needle cylinder Wrap mecha 
nism which includes a pair of opposed substan 
tially arcuate wrap horns, a common support for 
both of said horns freely swingable, within lim 
its, concentrically with the needle cylinder and 
means for SWinging said common support in the 
direction of rotation of the needle cylinder, said 
last inentioned means being in constant fric 
tional engagement with an element rotating in 
harmony with the needle cylinder. 

10. For a circular, independent needle, knit 
ting machine having a needle cylinder, wrap 
mechanism which includes a pair of opposed, 
substantially arcuate, wrap horns, each of said 
horns being mounted upon a support which is 
Swingable concentrically with and in the direc 
tion of rotation of the needle cylinder, friction 
ally driven means for So Swinging each of said 
horns and Said Support, said Support also includ 
ing means which cooperate with fixed means to 
raise a horn and lower the other When said Sup 
port is SO SWung. 

11. For a circular, independent needle, knit 
ting machine having a needle cylinder, wrap 
mechanism which includes a substantially arcu 
ate wrap horn and means for Swinging it in the 
direction of rotation of the needle cylinder and 
concentrically thereWith and means for moving 
it vertically to establish it in operating position. 

12. For a circular, independent needle, knit 
ting machine having a needle cylinder, wrap 
mechanism which includes a pair of opposed, 
Substantially arcuate, wrap horns and means for 
Simultaneously raising one and lowering the 
other in each direction of rotation of the needle 
cylinder. 

OSCAR FREGEOLLE. 


