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My invention relates to means for, and the 
method of, tensioning yarns, particularly be 
tween yarn feeding devices, such as Snappers, and 
fabrics being knitted, as in full fashioned hosiery 
Or straight knitting machines. 
The feeding of yarn to the loop forming ele 

ments of a usual knitting machine is controlled 
by a snapper device which, after allowing the 
yarn to be freely fed to the knitting elements, is 
manipulated to take up the slack in the yarn be 
tween it and the fabric during loop forming 
movement of the machine. To aid the Snapper 
in tensioning the yarn, a ring member is ordi 
narily provided, through which the yarn passes 
from the supply to the snapper. The ring hangs 
upon the yarn to apply a predetermined tension 
thereto, and, although a certain amount of slack 
is present, the ring maintains the yarn substan 
tially taut between the supply and the snapper. 
This slack in the yarn varies during the manipu 
lations of the snapper but the ring aids the snap 
per in holding the yarn taut between the Snap 
per and the fabric. 

If for any reason, such as variations in the 
yarn, vibrations of the machine or accidental 
Slippage of the yarn through a snapper, a greater 
length of yarn is accumulated between the snap 
per and the fabric than can be taken up by 
the usual reverse movement of the Snapper, loose 
end loops will be formed in the fabric. 

Also, where a plurality of yarns are fed to the 
knitting elements in recurrent sequence, as in 
the three carrier ringless principle, each yarn, 
after being laid in One course, stands idle for two 
courses before again being fed to the knitting 
elements. With the yarn held in this manner 
and with the repeated manipulations of the snap 
pers, yarn is accidentally drawn from the supply 
thereby allowing the rings to drop onto their re 
Spective Support members, whereupon the ten 
Sioning action of the rings on the yarn between . 
the yarn Supply and the snappers is removed. 
The removal of this tension along with the ex 
cess yarn drawn from the supply while the car 
rier remains idle, increases the slack in the yarn. 
to such a degree as to permit the idle threads 
to be accidentally caught by the end sinkers 
whereupon “pullers" are formed and defective 
fabric results. It is also apparent that each 
yarn, due to this excess slack, will be loosely 
fed to the knitting elements until such time 
When its ring is again raised to an effective po 
sition where it will be operative to apply ten 
Sion to the yarn. 
The usual ring tension structure, unless Care 

(C. 66-146) 
fully attended, frequently becomes sticky because 
of the gum, oil or, moisture collected thereby 
from the yarn passing therethrough, and conse 
quently the ring eventually sticks to the Support 
ing wire and in turn becomes ineffective insofar 
as any tensioning action is concerned. Ob 
viously, when this occurs on the machines of the 
prior art, no means is available for compensat 
ing for the slack in the yarn other than the 
snapper itself which is ordinarily incapable of 
Satisfactorily compensating for slack in the yarn 
Occasioned in the aforesaid manner. 

Furthermore, the operation of the ring ten 
sioning device depends entirely upon gravitational 
forces for its operation and consequently the 
speed of operation is a constant which has at 
times been found to be too slow for proper Op 
eration in connection with the present day high 
Speed machines. 

It is an object of my invention to provide a 
mechanism of simple construction which will be 
economical to manufacture and efficient in opera 
tion, and which will satisfactorily overcome the 
deficiencies of prior art devices of this type. 
Another object is to provide a yarn tensioning 

device will will be sufficiently sensitive to permit 
its use on high speed knitting machinery. 

Still another object of my invention is to pro 
vide a yarn controlling device for applying ten 
sion to the yarn during yarn feeding and for 
holding the yarn taut during loop forming move 
ments of the machine. 
A further object is to provide a yarn feed de 

vice adapted to take up the slack in the yarn, 
from the yarn feed device to the needles of the 
machine, where the yarn is...held for a plurality 
of courses while other yarns are being formed 
into courses as in the alternating three carrier 
principle mentioned. 
With these and other objects in View which 

will become apparent from the following de 
tailed description of the illustrative embodiment . 
of the invention shown in the accompanying 
drawings, my invention resides in the novel ele 
ments, features of construction and arrange 
ment of parts in cooperative relationship as here 
inafter more particularly pointed out in the 
claims. 
In the drawings: 
Figure 1 is a cross sectional view taken through 

a full fashioned knitting machine, illustrating 
my invention and the associated yarn supply and 
yarn feeding means; 

Fig. 2 is an elevational view showing the Snap 
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Preparatory to feeding the yarn 30 from the 

yarn supply. 3, through the snapper to the 
needles 25, the Snapper is moved in a clockwise 
direction, by action of the normal knitting cam 
62, the snapper shaft 44, and the intermediate 
linkage, from the position shown in Fig. 2, to 
the position of Fig. 4, the snapper moving away 
from the spring 78 to permit the yarn to pass 
freely through the Snapper. Upon completion 
of the couliering after the desired length of yarn 
has been fed to the needles, the Snapper shaft 
44 moves the snapper 43 in a counterclockwise 
direction to the aforesaid intermediate position 
controlled by the cam portion 62b, whereupon 
the Spring 78 again anchors the yarn to the 
Snapper and tensions the yarn between it and 
the fabric. This action is ordinarily sufficient to 
control the feeding of the proper lengths of yarn 
to the needles and then properly tension the yarn 
between the Snapper and the needles during the 
downward and upward travel of the needles co 
incident with the looping of the new loops 
through the old. However, certain uncontrol 
lable conditions, such for instance as the vibra 
tion of the machine, tend to cause the yarn be 
tween the snapper and the needles to become 
slack whereupon a loose selvage results. 
To supplement the action of the snapper and 

prevent the slackening of the yarn a third arm 
82 is provided on the snapper frame 72 having a 
leaf Spring 83 secured thereto, as by a screw 88. 
The Spring 83 extends upwardly through an 
opening 84 in the arm 73 and is provided at its 
upper end with an extension 85 which carries an 
eyelet 86 through which the yarn is laced as it 
passes from the eyelet 77 to the eyelet 80, respec 
tively, provided on the prongs 4 and 75 of the 
arm 73. During the feeding of the yarn from 
the supply to the needles 25, the extension 85 of 
the arm 83 is drawn to a position between the 
arms 74 and 75 (Fig. 4). However, if for any 
reason such for instance - as variations in the 
yarn or vibrations of the machine, a greater 
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length of yarn is provided between the snapper 
and the fabric than can be taken up by reverse 
movement of the snapper, such greater length 
will be automatically taken up by the action of 
the spring arm 83. Thus the yarn is always held 
taut between the snapper and the fabric. 

Figs. 6, -7 and 8 show a snapper device 9 of 
modified form in which an arm 92 corresponding 
to the arm 73, is of hollow or channel section pro 
vided with a top wall portion 93 for covering an 
opening 94, the top wall 93 preventing accidental 
entanglement of the yarn 30, with the upper end 
85 of the spring 83 as the yarn passes from the 
guide eye 68 to the guide eye 77. 

Fig. 9 illustrates the use of three snappers 43a, 
43b and 43c, on a snapper shaft 44a, each of con 
struction similar to that of the Snapper 43. 
These snappers are used to control the feeding 
of separate yarns 30a, 30b and 30c from bobbins 
3a, 3fb and 3c, over tension rod 37a, through 
a trough 38a and through rings 4 fa, 4 lb and 4 lic 
on guides 42d, 42b and 42c, and in turn feeding 
the yarns in recurrent sequence through yarn 
guide fingers 47a, 47b and 41c on yarn carrier 
bars' 48a, 48b and 48c to needles 25a on a needle 
bar 26a. . Y 
In this generally outlined arrangement of parts 

for producing ringless hosiery, during each stroke 
of the friction rod, two of the yarn guide fingers, 
in the series composed of fingers 47a, 47b and 47c, 
remain idle, one at each side of the knitting sec 

has opened twice and closed once. 

3 
tion, while the third finger moves with the fric 
tion rod (not shown). 

Also, during each stroke of the friction rod, the 
snapper shaft 44a is actuated to tilt all of the 
Snappers 43d, 43b and 43c in unison, each from 
a position corresponding to that of Fig. 2 to a 
position corresponding to that of Fig. 4. 

However, since only one of the yarn guide fin 
gers 47a, 47b and 47c is laying yarn during any 
One stroke of the friction rod, and the Snappers 
of the idle yarns, as well as that through which 
the yarn being laid is fed, are open as in Fig. 4, 
a slight amount of yarn is inadvertently fed 
through the inoperative snappers. Obviously 
When yarn is thus supplied to idle carriers, slack 
is formed which, however, in the present con 
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struction is automatically taken up by the springs 
83a, 83b or 83c as the case may be. 
As indicated in Fig. 9, each of the Springs 78d., 

78b and 78c is bearing against the stationary rod 
8a, parts of which are broken away in the figure 
for clearness of illustration, which position cor 
responds to the position of the snapper of Fig. 4, 
which is the position corresponding to the cou 
liering operation. 
At the same time, the yarn guide finger 47b 

is traveling toward the left of the machine 
(Fig. 9), drawing its yarn 30b, and the ring 4b 
is in its uppermost position. Also, at this time, 
the yarn guide finger $7a has just completed a 
stroke of the right, but since it has now been idle, 
Since the departure of the finger 47 b from its 
right hand position and its snapper is open, the 
ring 4f a has descended part way. Further, at 
this time, the yarn guide finger 47c has been idle 
for approximately one-and-one-half strokes of 
the friction rod, during which period its snapper 

These re 
peated operations of the inactive snapper un 
intentionally draw sufficient yarn from the sup 
ply to create enough slack to permit the ring 
4c to rest on its support member 40c illustrated 
as a loop at the bottom of the double wire like 
guide 42c. Similar supports 40a and 40b are pro 
vided for the other tension rings. Thus, con 
tinued accidental feeding of yarn through the 
inactive Snappers is compensated for by the 
action of the springs 83a, 83b and 83c, as the case 
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may be, which consequently prevents the forma 
tion of free end loops. when the guide 475 reaches the left end of its 
stroke, the guide 4c is released for a stroke to 
the right to draw its yarn 30c through the 
Snapper and the ring 4c, and the above de 
scribed cycle is repeated. Thus, a method of, 
and means for, tensioning a single yarn, or a 
plurality of yarns in selective or recurrent se 
quence, are provided by which the yarn or yarns 
are Severally or simultaneously held, advance 
movement is given to the holding means during 
each yarn laying movement, release of the hold 
ing means is effected while one or more of the 
yarns are fed, holding of the yarn is again effect 
ed and the holding means moved backwardly, and 
a relaxing effect in the yarn is offset as by ten 
Sioning it or deflecting it by means constantly 
tending to take up slack in the yarn. 

Obviously a thread control device of this im 
proved construction may be employed either in 
dependently of, or in combination with, a ring 
tension arrangement with equal efficiency, inas 
much as the operation of the resilient slack com 
pensator element is entirely independent of the 
auxiliary devices. The sensitivity, automatic op 
eration and simple construction of this device 
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4. 
makes it particularly desirable for use on full 
fashioned knitting machinery, on which it will 
function efficiently regardless of the oil, water 
and other disturbing elements which prevent sat 
isfactory operation of more complex units. In 
like manner, the fact that the present arrange 
ment is spring operated, permits it to be employed 
Satisfactorily on modern machinery the high op 
erative speed of which frequently prevents the 
use of gravity operated devices. 
This improved mechanism, in addition to being 

adapted for use on knitting machines operating 
On the alternating carrier principle, may likewise 
be employed effectively to overcome numerous 
Other problems, such for instance as are fre 
quently associated with the production of knitted 
fabric made from high twist silk. The natural 
tendency of high twist silk is to double itself into 
Snarls, which, if carried into the fabric, create 
defective fabric. Obviously, snarls in the yarn 
cannot be formed unless slack exists in the yarn, 
and since this device effectively prevents slack 
ening of the yarn, it is apparent that defects in 
fabric resulting from snarls will be effectively 
eliminated. 
This device is particularly effective in pre 

Venting the formation of loose loops on the last 
needle to which the yarn is fed in successive 
Courses, which loops may be at the Selvage edge 
of the fabric or at an intermediate point, such for 
example as at the inner edge of a high splice heel 
portion of a full fashioned stocking. Loose loops 
of this nature are particularly noticeable as well 
as undesirable at the jointure between normal 
Weight and reinforced portions of fabric, inas 
much as the loose floating loops which extend 
from the fabric are readily snagged and formed 
into pullers by any object coming in contact 
therewith whereupon the fabric is corresponding 
ly damaged. Consequently, since this improved 
device prevents the yarn from becoming slack, 
loose floating loops of the kind described will be 
eliminated, and the fabric produced will ob 
viously be of an appreciably better grade than 
was hitherto possible. 
The simple construction of the auxiliary yarn 

tensioning or slack compensator member em 
bodied in this invention, permits the amount of 
take-up to be varied, simply by bending the 
resilient piece toward or away from the control 
rod 44, as desired. Furthermore, it is manifest 
that springs of different strengths may be inter 
changeably used in Order to increase or decrease 
the degree of tension associated with this ar 
rangement, as the case may be, Without in any 
way departing from the concepts of the invention. 
Of course, the improvements specifically shown 

and described by which I obtain the above results, 
can be changed and modified in various Ways, 
without departing from the invention herein dis 
closed and hereinafter claimed. 
I claim: 
1. In a yarn tensioning unit for a knitting ma 

chine, the combination with mechanism includ 
ing a base carrying yarn holding and releasing 
elements, Said mechanism including said base and 
Said elements being movable in the yarn feeding 
direction to release and provide for advance of 
the yarn and movable in reverse direction to hold 
and exert backward pull on the yarn, of means 
Carried by said base for tensioning the yarn be 
tween said base means and a fabric being knitted. 

2. A yarn snapper comprising a support, a pair 
of elements thereon by which the yarn is guid 
ed, means including a spring on the Support for 

2,148,485 
engaging and releasing the yarn before it passes 
Said elements, and means on the support in 
cluding a spring for deflecting the yarn be 
tween said elements to take up slack in the yarn 
between Said engaging and releasing means and 
an element to which the yarn is fed. 

3. A yarn snapper comprising a support, a pair 
of eyelets thereon through which the yarn passes, 
means including a spring on the support for en 
gaging and releasing the yarn before it enters the 
eyelets, and means including a spring and a 
third eyelet through which the yarn passes at a 
position between the eyes of said pair for de 
flecting the yarn and taking up slack thereon 
between an element to which the yarn is fed and 
Said first means. 

4. In a knitting machine snapper tensioning 
device, the combination with a member through 
Which yarn is fed to a fabric being knitted, a 
Spring carried by said member for engaging and 
releasing the yarn, and a stationary element, 
movement of said member in the feeding direc 
tion of the yarn causing the spring to engage the 
stationary element to lift the spring off the yarn 
for feeding the yarn, reverse movement of said 
member causing the spring to engage the yarn 
and exert a backward pull on the yarn, of aux 
iliary means including a spring carried by said 
member for taking up slack in the yarn between 
Said first spring and said fabric. 

5. In a knitting machine, a snapper tensioning 
device comprising a member through which yarn 
is fed to a yarn carrier, a spring carried by said 
member for engaging and releasing the yarn, a 
Stationary element, movement of said member 
in the feeding direction of the yarn causing the 
Spring to engage the stationary element to lift 
the spring off the yarn for feeding the yarn, re 
verse movement of said member causing the 
Spring to engage the yarn and exerting a back 
Ward pull on the yarn, a tension ring for float 
ing position on the yarn between the snapper 
and a yarn Supply, and means including a spring 
for tensioning the yarn between said first spring 
and the carrier. 

6. In a knitting machine, a snapper tensioning 
device comprising a member through which yarn 
is fed to a yarn carrier, a spring carried by said 
member for engaging and releasing the yarn, a 
stationary element, movement of said member 
in the feeding direction of the yarn causing the 
Spring to engage the stationary element to lift 
the Spring off the yarn for feeding the yarn, re 
Verse movement of said member causing the 
Spring to engage the yarn and exerting a back 
Ward pull on the yarn, a tension ring for float 
ing position on the yarn between the snapper 
and a yarn Supply, and means including a spring 
Carried by Said member for tensioning the yarn 
between said first spring and the carrier. 

7. A yarn snapper comprising a support for 
pivotal movement about a horizontal axis, a 
generally horizontal arm on the support of hol 
low cross section having a forked free end, yarn 
guide elements carried by the prongs of the fork, 
a laterally deflectable spring mounted on the 
Support and extending to a position adjacent to 
Said prongs, and a yarn guide element carried 
by the Spring for deflecting the yarn toward the 
interior of said hollow section arm from a posi 
tion between the prongs. 

8. A yarn snapper comprising a support for 
pivotal movement about a horizontal axis, a 
generally horizontal arm on the support of in 
verted substantially channel shape having a 
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forked free end, yarn guide elements carried 
by the prongs of the fork, a laterally deflectable 
Spring mounted on the Support and extending to 
a position adjacent to said prongs, and a yarn 
guide element carried by the spring for deflect 
ing the yarn toward the channel from a position 
between the prongs. 

9. A yarn snapper comprising a body portion 
for mounting on a Snapper shaft, a first arm on 
Said body, an eyelet on said first arm constitut 
ing the entrance of the yarn to the Snapper, a 
Second arm on the body having a forked end 
and an aperture in the arm between the body 
and said end, a pair of eyelets in the respective 
prongs of the fork, the yarn passing through 
Said entrance eyelet and said pair of eyelets, a 
Spring mounted on Said first arm for engaging 
the yarn over the first eyelet of the pair and 
responsive to movement of the Snapper about 
the axis of the snapper shaft for engaging a 
stationary element and releasing the yarn, a 
third arm. On the body, a spring mounted on the 
third arm and extending into said aperture of 
the Second arm, and a fourth eyelet through 
which the yarn passes carried by the second 
Spring for deflecting the yarn between the eye 
lets of said pair toward said aperture to take 
up slack between said first spring and an ele 
ment to which the yarn is fed. 

10. A yarn, Snapper comprising a body portion 
for mounting on a snapper shaft, a first arm on 
said body, an eyelet on said first arm constitut 
ing the entrance of the yarn to the snapper, a 
Second arm on the body of hollow cross sec 
tion having upper and lower fork prongs at its 
free end, a pair of eyelets in the respective prongs 
of the fork, the yarn passing through said en 
trance eyelet and said pair of eyelets, a laterally 
deflectable spring mounted on said first arm for 
engaging the yarn. Over the first eyelet of the 
pair and responsive to movement of the snapper 
shaft for engaging an element and releasing the 
yarn, a third arm on the body, a second laterally 
deflectable spring mounted on the third arm and 
extending to position adjacent to said prongs, 
and a fourth eyelet carried by the second spring 
adjacent to the prongs for deflecting the yarn 
between the eyelets of said pair toward the in 
terior of said hollow section arm to take up 
slack between the first spring and a fabric be 
ing formed. 

11. A yarn snapper comprising a body portion 
for mounting on a snapper shaft, a first arm on 
Said body, an eyelet on said first arm constitut 
ing the entrance of the yarn to the snapper, a 
Second arm on the body of inverted substantially 
channel shape having upper and lower fork 
prongs at its free end, a pair of eyelets in the 
respective prongs, the yarn passing through said 
entrance eyelet and said pair of eyelets, a lat 
erally deflectable spring mounted on said first 
arm for engaging the yarn. Over the first eyelet 
of the pair and responsive to movement of the 
Snapper shaft for engaging an element and re 
leasing the yarn, a third arm on the body, a Sec 
ond laterally deflectable spring mounted on the 
third arm and extending to position adjacent 
to said prongs, and a fourth eyelet carried by the 

5 
Second spring adjacent to the prongs for deflect 
ing the yarn between the prongs toward the 
channel to take up slack between the first spring 
and a fabric being formed. 

12. The method of tensioning the yarns in a 
machine for laying a plurality of yarns in which 
One of the yarns is idle during the laying of 
another yarn, which comprises the steps of si 
multaneously holding the yarns and moving the 
holding means of each yarn in the direction of 
feeding the yarns to release the yarns with each 
yarn laying movement of the machine, simulta 
neously reversely moving the holding means of 
all the yarns to hold and exert backward pull on 
all of the yarns at the end of each yarn laying 
movement, and affecting each yarn between its 
holding means and a fabric being formed to off 
Set a relaxing effect in the idle yarn caused by said 
In OVenents thereof. 

13. The method of tensioning the yarns in a 
machine for laying a plurality of yarns in re 
Current Sequence, which comprises the steps of 
Simultaneously holding the yarns and moving the 
holding means of each yarn in the feeding di 
rection to release the yarns upon each yarn lay 
ing movement of the machine, only one of the 
yarns being fed at each yarn laying movement, 
but all of the holding means acting as aforesaid 
and tending to Simultaneously exert backward 
pull on all of the yarns at the end of each yarn 
laying movement, and the step of deflecting each 
yarn between its holding means and a yarn lay 
ing element of the machine to exert a compensat 
ing tensioning effect to offset a relaxing effect 
caused by operation of the holding means on the 
inactive yarns, 

14. A yarn tension snapper unit comprising 
a rockable base, a yarn guide on the base, a spring 
On the base responsive to rocking of the base 
for disengaging the spring from, and engaging 
the spring to, a stationary member to hold the 
yarn against, and to release the yarn from, said 
yarn guide, respectively, a second yarn guide on 
the base Spaced from said first yarn guide in 
the direction of yarn feed, a spring mounted 
On Said base, and a third yarn guide carried 
by said second spring movable relative to said 
base for exerting tensioning forces on the yarn 
at positions on the yarn after the yarn passes 
said first guide and before the yarn passes said 
second guide. 

15. A yarn tension Snapper unit comprising a 
rockable base, a yarn guide on the base, an 
element movably mounted on the base respons 
sive to rocking of the base for disengaging said 
element from, and engaging said element to, a 
stationary member to hold the yarn against, and 
to release the yarn from, said yarn guide, re 
Spectively, a second yarn guide on the base spaced 
from Said first yarn guide in the direction of 
yarn feed, and means including a third yarn 
guide carried by, and movable relative to, said 
base for exerting tensioning forces on the yarn 
at positions on the yarn after the yarn passes 
said first guide and before the yarn passes said 
Second guide. 

HENRY JANSSEN, 

5 

O 

5 

20 

25 

30 

40 

45 

s 


