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1. Claims. 

This invention deals with a new method and 
new mechanism for reciprocatory knitting and 
especially reciprocatory knitting as employed in 
the manufacture of split-foot stockings. The 
invention is illustrated as applied to a circular 
knitting machine of the Banner type wherein the 
leg and instep of a stocking are to be knitted at 
the auxiliary side of the machine, but this is not 
to be considered a limitation since the method 
and mechanism may be applied to any machine 
wherein the usual split-foot fabric formed by re 
ciprocatory knitting is to be produced. 

In the drawings: 
Fig, i represents a section of fabrie knitted 

during rotary work; · 
Fig. 2 shows a section of the fabric as it actu 

ally appears when knited in a reciprocatory 
manner without the use of the present invention; 

Fig. 3 shows a section of fabric knit in a man 
ner similar to that of Fig. 2, except that the 
mechanism of this invention has been employed; 

Fig. 4 is a pian view of enough of the machine 

thereto; 
· Fig. 5 is a view in elevation taken from the 
left hand side of the machine, the mechanism 
comprising the invention being illustrated in the 
same position shown in Fig. 4; 

Fig. 6 is a sectional view of a portion of the 
sinker cap showing the cams therein at the auxil 
iary side; · 

Fig. 7 is a view showing in section a fragment 
of the sinker cap, the side sinker can and flopper 
cam being shown in detail; 

Fig. 8 is a plan view similar to Fig. 4 but show 
ing the position of parts during the reverse stroke 
of reciprocation; · 

Fig. 9 is a plan view partially in section show ing the auxiliary cam block assembly: 
Fig. 10 is a view similar to Fig. 4 but showing 

the mechanism comprising the invention in an 
inoperative position; · · 

Fig. 11 is a view of the mechanism as seen 
from the back of the machine: 

Fig. 12 is a section showing the action of nee 
dles and sinkers according to the method en 
ployed in practicing the invention; . 

Fig. 13 is a sectional view showing a modified 
form of the invention wherein sinkers are raised 
during stitch drawing; 

Fig. 14 is a sectional view similar to Fig. 13, 
but showing the needle in a position wherein it 
is drawing a stitch; · 

Fig. 15 is a sectional view similar to Fig. 13 

(C. 68-43) 
but showing the sinker in lower position, the 
stitch being cast of at this time; 

Fig. 16 is a sectional view showing the means 
of mounting the auxiliary cylinder; · 

Fig. 17 is a sectional view showing a detail of 
the auxiliary cylinder holding screws; 

· Fig. 18 is a detail view showing the adjusting 
screws for the same; · 

Fig. 19 is a sectional view showing a detail of the siteh ring; 
Fig. 20 is a plani view of the auxiliary cylinder 

mounting ring as seen from below; M f 
Fig. 21 is a fragmentary view of sinkers and 

auxiliary sinker cams as seen from above; and 
Fig. 22 is a sectional view of the auxiliary cylin 

der showing sinker raising cams thereon. 
Referring to Figs. i and 2, we have shown prac 

tically what happens when knitting a stocking 
wherein the leg portion is knitted in a circular 
manner and the ankle and foot portions in a re 
ciprocatory manner to produce the usual split 
foot stocking. The actual fabric made by knit 
ting in a circular fashion appears to the eye to 
be formed of loops which are substantially true 
in form, that is, the sides of each loop are of 
about the same length and do not lean to either 
side of a line drawn vertically through any par 
ticular wale. With regard to the plain fabric, 
Fig. 1, it can be seen that the sides of loops are 
not of exactly the same length and that the 
tendency of these loops is to lean slightly in one 
direction, however, in the actual fabric this is . 
not apparent to the naked eye. 
When split-foot knitting is started either at 

the top of the high-splice or at the termination 
of the heel, as the case may be, the fabric pro 
duced will appear very much like that indicated 
in Fig. 2. In alternate courses, loops will be 
formed having unequal length sides and which 
also slant in opposite directions. 
Taking a particular needle wale indicated by 

letter A, loops in alternate courses are composed 

loops to lean to one side, so that a zigzag effect 
is produced which is very objectionable in the 
stocking itself. This stocking must be subjected 
to further treatment in an attempt to eliminate 
this defect, usually without completely satisfac 
tory results. When a portion of fabric knitted 
as shown in Fig. 2 is viewed from an angle it 
appears to be composed of alternate raised and 
depressed lines or streaks. This effect is more 
pronounced when stockings are knitted in old 
machines which are badly worn, and is known 
in the trade as "washboard” effect. Whereas, 
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in the plain fabric of Fig. 1, the eye was deceived 
into seeing what appeared to be straight wales 
of perfect loops since these loops all slant in one 
direction the opposite is true of the split fabric 
of Fig. 2 wherein an illusion is created which 
multiplies the actual defect of each loop. This 
is apparently due to the fact that loops of ad 
jacent courses slant in opposite directions. The 
applicants have discovered that if sinkers are 
so controlled immediately after stitches have 
been drawn at the knitting point as to extend 
or push sinker loops inwardly, these same loops 
and their adjacent needle loops will be straight 
ened up so that their sides will become substan 
tially of the same length. While this method 
of controlling sinkers may be employed in each 
course, that is, during reciprocations in both di 
rections, it has been found that perfectly satis 
factory results may be obtained when dealing 
with reciprocations in one direction only, i. e., 
in every other course. In case the action of 
sinkers occurs in every other course only, a 
harsher action must be resorted to, and in actual 
practice, loops will be straightened and pushed 
around until they may lie in a direction slightly 
reverse to that in which they first inclined. At 
the same time a sinker is trueing a loop in the 
course which has just been knitted, that particu 
lar loop apparently tends to work in the loop of 
the course previously knitted and to straighten 
that loop also. By employing this invention dur 
ing kniting of the split portions of the fabric, 
results such as indicated in Fig. 3 are obtained 
and the fabric as it is removed from the ma 
chine, will not show any apparent difference be 
tween portions knit in the circular manner and 
those knitted by reciprocation. 

Referring to Figs. 4-11, a needle cylinder is 
shown at 3, a carrier ring post at 4 and a car 

· rier ring 5 having an extension 6 pivoted to said 
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post in the usual manner. An auxiliary cam 
block T is adapted to be moved in and out of 
active position in the usual manner and carries 
a center cam 8, Figs. 9 and 11, as well as stitch 
cans and a needle raise can such as are con 
monly employed at the auxiliary side of a split 
foot knitting machine. The cam block is sup 
ported upon cam plate 9 and slides radially be 
ing guided by angular clamps o and i . 
The usual sinker cap 2 has fixed therein a 

sinker side can 3 of the usual construction and 
opposed to this, a similar side cam 4 which is 
of a thickness approximately A that of the first 
mentioned cam. For measuring stitches, cast 
ing off, etc., these side cams function in the usual 
way. Center sinker cam t 5 is attached to a stem 
6 which is guided radially within a groove 
formed in the top of sinker cap 2 and plate 7 

· which is attached to said cap. This center cam 
60 is normally in a position such as shown in Figs. 

4 and 6 when knitting at the auxiliary side but 
is pushed radially inward against the tension of 
a spring 5' so that it does not act to withdraw 
sinkers during knitting of the heel and toe of 
a stocking or at any other time when knitting 

· is to be discontinued at this side of the machine. 

70 

The position of this center cam is controlled 
along with the yarn guide (not shown) which 
feeds to the needles at this side of the machine. 
A can 8 having a stem f9 projecting therefrom 
has an arcuate surface upon which a pin 20 at 
tached to element 6 bears. Referring to Fig. 
11, a post 2 has pivoted thereon at 22 a lever 
23 which is controlled along with the auxiliary 
center cam 8, by means of a link 25, connected 

2,142,698 
at extension 26 to lever 27. A sten 9 of can 
8 has attached thereto a hooked finger 28. The 

hooked end 29 engages lever 23 so that when 
that lever is swung into position shown in Fig. 
11, which position is assumed whenever the yarn 
guide at the auxiliary feed is withdrawn from 
active position, cam 8 will be pushed inwardly 
and the center sinker cam 5 will at the same 
time be projected inwardly to a position wherein 
it will not retract sinkers. This control of the 
center sinker can 5, cam 8 and also cam 8 
is well known in the Banner split-foot machine 
and is described to this extent, merely for pur 
poses of setting forth enough of the operation 
to lay a basis for the description of operating 
the controlling mechanism for the flopper cam 
which is to be described later. · 
In Figs. 4, 5, 6, 7, 8, 10 and 11, flopper cam. 30 

is shown in active and also inactive positions. 
This flopper can rests within a slot in sinker 
cap (2 directly beneath side cam 4. The flopper 
cam pivots about a pin 3 projecting up from 
cap i2 and is free to be swung inwardly against 
sinker butts as shown in Fig. 6 or to be swung 
outwardly into the position of Fig. 7, the ex 
tending end 32 of said cam acting as a stop 
when it strikes against the beweled portion of the 
sinker cap. Flopper cam 30 has an extension 
33 projecting from a point near its forward end 
and a pin 34 extends upwardly from this projec 
tion to contact with a can to be described later. 
Flopper cam 30 also has its butt engaging sur 
faces of practically the same curvature as those 
on fixed cam 4. Pivot 3 is arranged in such 
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a position that the point 35 of cam. 30 is spaced 
a slight amount from point 36 of cam 4 so that 
when in active position the working surface 37 
of can 30 practically forms a continuation of 
the working surface 38 of cam 14, see Fig. 6. 
A bracket 39 is attached as shown in Fig. 5 to 

carrier ring post 4 and has a movable cam 40 
resting thereon, said movable can being pivoted 
about a pin 4f and also being slotted at 42 so 
that it may slide lengthwise of bracket 39. A 
spring 43 attached at one end to the bracket and 
at its other end to cam 40 normally tends to 
draw that can into the position shown in Fig. 10. 
A lever 44 is pivoted at 45 on post 2 and has a 
link 46 pivoted to its opposite end at 47, said link 
being connected at 48 to one end of movable 
cam 40. · 

Lever 44 passes behind the upper projecting 
end of lever 23 so that when that lever is in the 
position shown in Figs. 4 and 8, a position as 
sumed when the auxiliary feed becomes active 

· such as in knitting the leg and instep of a stock 
ing, cam 40 will be drawn against the tension of 
spring 43 into a position wherein it may engage 
the projecting pin 34 on the flopper cam. In 
operation the sinker cap reciprocates back and 
forth through a small angle so that on the clock 
wise reciprocation during split foot knitting, the 
pin 34 strikes cam 40 and said flopper cam is 
projected inwardly as is very evident from in 
spection of Fig. 4. This is the reciprocation cor 
responding to the course of loops which are 
straightened or trued up. During the counter 
clockwise reciprocation, Fig. 8, pin 34 is not in 
connection with cam 40 and cam 30 would merely 
be pushed out to the position shown in that 
figure as sinker butts pass by it. During circular 
knitting as in the leg of the stocking, the condi 
tion shown in Fig. 8 prevails. · 

It is quite evident that the mechanism provided 
for straightening loops during reciprocation in 
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in the art and we are not to be limited except by 
the scope of the appended claims. 
We claim: · · 

. 1. An independent needle knitting machine 
having knitting instrumentalities including 
needles and sinkers, and cans for controlling the 
movements of the said knitting instrumentalities, 
the knitting instrumentalities and cams being 
relatively reciprocable, one of the said cams being. 
operable during such reciprocatory knitting to 
advance the sinkers abnormally immediately fol 
lowing the drawing of the stitches to effect the 
knitting of uniform stitches in adjacent courses. 

2. In a circular knitting machine having 
needles and sinkers independently mounted there 
in, cams for acting upon the needles and sinkers 
to effect the knitting of fabric, the needles and 
sinkers being reciprocable with respect to the 
cams, one of the said cams acting upon the sinkers 
to advance them, a supplemental can acting 
upon the sinkers during reciprocatory knitting to 
inpart an abnormal advancing movement to the 
sinkers immediately following the drawing of . 
stitches to effect the knitting of uniform stitches 
in adjacent courses, said cam being movable to an 
active position to advance the sinkers as aforesaid 
and being movable from the said position to a 
relatively inactive position where the movements 
of the sinkers are not affected, and means for 
mowing the said cam last mentioned to its active 
position. ·- 

3. A circular knitting machine having inde 
pendent needles and sinkers, cams for acting 
upon the said needles and sinkers to move them to 
effect the knitting of fabric, there being relative 
reciprocatory movements between the cam means 
on the one hand and the needles and sinkers on 
the other hand, two of the cans acting upon the 
sinkers during successive reciprocations, a sup 
plemental and movable cam acting in conjunction 
with one of the two aforesaid cams for imparting 
an abnormal advancing movement to the sinkers 
during a relative reciprocation of the cam means 
and the needles and sinkers in one direction, the 
construction and operation being such that the 
abnormal advance of the sinkers effects the knit 
ting of uniforn fabric. · · 

4. A knitting machine having in combination 
a sinker cap for a knitting machine and a mov 
able cam therein for acting upon sinkers during 
reciprocatory knitting, means for advancing the 
said cam at predetermined times, said means in 
cluding a movable can which in one position is 
effective to advance the can first mentioned and 
in another position is inefective for that pur 
pose, means effective during reciprocatory knit 
ting for moving said second mentioned can to 
and from its effective can engaging position. 

5. An independent needle knitting machine 
having knitting instrumentalities and cans for 
acting upon them, there being relatively circular 
and reciprocatory movements between the cams 
on the one hand and the knitting instrumental 
ities on the other, the instrumentalities including 
sinkers, and means for acting upon the sinkers 
to advance them abnormally and immediately 
after drawing stitches, during reciprocatory 
movements in one direction to effect the knitting 
of uniforn fabric, the said sinker advancing 
means being ineffective during circular move 
ments. · 

6. A sinker head for use in a knitting machine 
and having a movable can mounted therein, 
means for acting upon the cam to advance the 
same, said means at other times being ineffective 

2,142,693 
for the purpose stated, auxiliary means for mov 
ing the said means to one of said positions and 
spring means for moving the said means to the 
other of said positions. · · 

7. A sinker head for use in a knitting machine 
and having a movable cam mounted therein and 
a second cam effective thereupon to move the 
movable cam to an active position, said second 
mentioned cam being movable to a position. 
where it is ineffective during heel and toe knit 
ting to advance the can first mentioned. · 

8. A sinker head for use in a knitting machine 
and having a movable cam mounted therein and 
a second cam effective thereupon to move the 
movable cam to an active position, said second 
mentioned cam being movable to a position 
where it is ineffective to advance the cam first 
mentioned, the means for moving the second 
cam as aforesaid consisting of levers 23, 44 and 
connections leading to the said second mentioned 
can. 

9. An independent needle knitting machine 
having a needle bed and knitting instrumental 

· ities including needles and sinkers mounted 
therein, a member mounted in the needle bed 
for acting upon the sinkers to move them in 
combination with the needles to advance them 
abnormally during reciprocatory movements in 
one direction to effect the knitting of uniform 
fabric, said member being adjustable to vary the 
movements imparted to the sinkers. · 

10. A sinker head for a knitting machine, sink 
ers mounted therein and can means for raising 
the sinkers by advancing them abnormally dur 
ing reciprocatory movements in one direction to 
effect the knitting of uniform fabric, and means 
adapted to engage the sinkers to limit their up 
ward movement. · 

11. A sinker cap for a knitting machine haw 
ing a cam therein for at times advancing sinkers 

| abnormally, a second cam for acting upon the 
first can to advance the same, means for effect 
ing movement of the second can to a position 
where it does not advance the sinker engaging 
cam during heel and toe knitting. 
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12. An independent needle knitting machine 

adapted to knit a stocking hawing circular 
courses and split-foot courses and having an. 
auxiliary feeding station for effecting the knit 
ting of the continuous circular portions of the 
stocking and of the instep of the split-foot por 
tion of the stocking, a sinker can for abnormally 
advancing sinkers during reciprocatory courses 
and immediately after drawing stitches in which 
the knitting is effected by relative reciprocatory 
movements of the instrumentalities and cams in 
a direction opposite to the direction of relative 
movement of said instrumentalities and cams in 
effecting the knitting of continuous circular 
'COS6S. · 

13. An independent needle knitting machine 
adapted to knit courses by relative reciprocatory 

. movements of the instrumentalities and cams, a 
can for abnormally advancing the sinkers imme 
diately after drawing stitches and during rela 
tive movements in one direction of the cams on 
the one hand and the knitting instrumentalities 
on the other hand but not effective to advance the 
sinkers in the opposite direction of reciprocation. 

14. An independent needle knitting machine 
adapted to knit courses by relative reciprocatory 
movements of the instrumentalities and cams, a 
cam for abnormally advancing the sinkers dur 
ing relative movements in one direction of the 
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nentalities on the other hand but not effective 
to advance the sinkers in the opposite direction 
of reciprocation, the ineffectiveness of the said 
can being the result of the shifting of the sinker 
cap incident to reversals in the directions of ro 
tations of the needles. 

15. A circular, independent needle knitting ma 
chine having needles and cooperating sinkers 
therein, cans for controlling the needles and 
sinkers in rotary and reciprocatory knitting, and 
means functioning on sinkers in one direction of 
reciprocation, at least, to impart to said sinkers 
an additional movement inwardly, immediately 
after drawing stitches, for causing loops which 
have been drawn to incline in one direction, to 
be straightened and aligned with the direction of 
their individual wales. 

16. An independent needle knitting machine 
having knitting instrumentalities including nee 
dles and sinkers, and cans for controlling the 
movements of the said knitting instrumentali 

5 
ties, the knitting instrumentalities and cans be 
ing relatively reciprocable, one of the said cams 
being operable during such reciprocatory knit 
ting abnormally to advance the sinkers radially 
immediately following the drawing of the stitches 
to effect the knitting of uniform stitches in adja 
cent courses. 

17. An independent needle knitting machine 
having knitting instrumentalities including nee 
dles and sinkers, cans for controlling the move 
ments of said knitting instrumentalities during 
reciprocatory knitting to effect simultaneous 
knitting of two joined fabric sections, said cams 

, including a can operable during such reciproca 
tory knitting abnormally to advance sinkers im 
mediately following the drawing of the stitches 
to effect the knitting of uniform stitches in ad 
jacent, reciprocatorily knitted courses. 

ROBERT H. LAwsON. 
ARTHUR N. CLOUTER. 
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