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3,054,278 
KNITTING METHODS AND MEANS AND 

PRODUCT FORMED THEREBY 
Salomao J. Haddad, Charlotte, N.C., assignor to Carolina 

Knitting Machine Corporation, a corporation of North 
Carolina 

Filed Nov. 25, 1960, Ser. No. 71,503 
13 Claims. (Cl. 66—-8) 

This invention relates to the formation of circular knit 
fabric, and more particularly to a method and means for 
forming such fabric by which a greatly improved length 
control maybe effected, and by which the resulting fabric 
is not only thus controlled advantageously as to length 
‘but is also formed characteristically with relatively tight 
sinker wales that enhance its physical properties as ex 
plained at further length below. 
The method and means of the present invention, and 

the resulting knit ‘fabric, are of particular signi?cance in 
the manufacture of ladies" seamless hosiery, for it is in 
this ?eld that the problem of length control has been most 
troublesome and di?icult to ‘deal with, while at the same 
time being a highly important factor in obtaining manage 
able manufacturing results. 

Brie?y described, the present invention is character 
ized by the formation of circular knit fabric with courses 
in which the loops or stitches are measured prior to draw 
ing in a manner that isolates the amount of yarn needed 
for the ultimate loop formation from the varying influ 
ences of both the yarn supply tension and the weight or 
weighting of the knit fabric being formed, so as to provide 
for foirning the individual loops from ‘a given amount of 
yarn that is ?xed independently of these in?uences and 
that consequently results in forming the loops much ‘more 
uniformly than is commonly possible. Moreover, this re 
sult is obtained according to the present invention by em 
ploying conventional ‘equipment [with relatively simple 
and easily effected modi?cations that do not impair in 
any way the normal operating advantage and efficiency 
of the equipment and, in fact, are arranged purposely to 
allow alternative conventional operation in particular in 
stances; all as described in further detail below in connec 
tion with the accompanying drawings, in which: 
FIG. 1 is a fragmentary side elevation of a circular 

knitting machine incorporating modi?cations for opera 
tions in accordance with the present invention; 

FIG. 2 is a more or less diagrammatic illustration of a 
seamles stocking ‘blank such as would be knit by the ma 
chine shown in FIG. 1; 
FIG. 3 is an enlarged detail illustration of the knit 

fabric predominantly ‘forming the stocking vblank shown in 
FIG. 2 according to the present invention; 
FIG. 4 is a schematic diagram of the needles and 

sinkers as they carry a yarn for knitting; 
FIG. 5 is a sectional detail illustrating the relation of 

the needles and sinkers substantially at the position indi 
cated ‘by the line 5-5 in FIG. 4; 

FIG. 6 is a sectional detail illustrating the relation 
of the needles and sinkers substantially at the position 
indicated by the line 6-—6 in 'FIG. 4; 
FIG. 7 is a sectional detail illustrating the relation of 

the needles and sinkers substantially at the position indi 
cated by the line 7—7 in FIG. 4; 
FIG. 8 is an exaggerated perspective illustration of 

needles ‘and sinkers as disposed in general correspondance 
with the diagram in FIG. 4; 

FIG. 9 is a sectional detail of a composite stitch cam 
employed according to the present invention, the detail 
being shown in relation to a representation of needles, 
sinkers, and transfer jacks as a knitting yarn is fed there 
to; 
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FIG. 10 is a transverse sectional detail taken substan 

tially at the position indicated by the line 10—10 in 
FIG. 9; 

FIG. 11 is a transverse sectional detail taken substan 
tially at the position indicated by the line ‘11—11 in 
FIG. 9; 
FIG. 12 is a transverse sectional detail taken substan 

tially at the position indicated by the line \12—12 in 
FIG. 9; 
FIG. 13 is a side elevation of a modi?ed ‘latch needle 

employed in accordance with the present invention; 
FIG. 14 is a side elevation of a modi?ed sinker em 

ployed according to the present invention; 
FIG. 15 is ‘an enlarged diagrammatic illustration of the 

knit fabric as it is ‘formed according to the present inven 
tion from the starting portion formed as indicated in 
FIG. 9; 

FIG. 16 is a sectional detail corresponding generally to 
FIG. 9 but showing the manner in which the needles and 
sinkers engage the knitting yarn as the initial transition 
is made from conventional to special knitting in accord 
ance with the present invention; 
FIG. 17 is ‘a further sectional detail of the composite 

stitch cam illustrated in FIGS. 9 and 16, Ybut showing the 
stitch cam components shifted relatively for knitting al 
ternatively according to the special method of the present 
invention; 
FIG. 18 is a fragmentary perspective view illustrating 

the composite stitch ‘cam mounting arrangement and ac 
tuating means thereat; 
FIG. 19 is a sectional detail at the upper portion of 

the needle cylinder illustrating the formation of fabric 
by the needles and sinkers according to the present inven 
tion; 

FIG. 20 is a plan view, partly in section, of the sinker 
cap positioned ‘for conventional knitting according to the 
present invention; 

FIG. 21 is a ‘further partly sectional plan view corre 
sponding to FIG. 20 ‘but showing the sinker cap shifted 
for special knitting alternatively according to the present 
invention; 

FIG. 22 is a fragmentary side elevation illustrating the 
disposition of the latch member provided according to the 
present invention for positioning the sinker cap as seen in 
FIG. 20‘; 
FIG. 23 is a further fragmentary side elevation show 

ing the latch member of FIG. 22 raised to provide for 
positioning of the sinker cap as seen in FIG. 21; and 

FIG. 24 is a ?nal fragmentary side elevation of the 
latch member as fully raised upon releasing movement 
from the FIG. 22 position. 

Referring now in detail to the drawings ‘for describing 
the present invention more fully in relation to a repre 
sentative embodiment of the means provided for carrying 
out the knitting method involved and obtained the im 
proved knitting results made possible, FIG. 1 illustrates 
generally the arrangement of a conventional circular knit 
ting machine such as is disclosed in US. Patent No. 
1,282,958, issued October 29, 1918, to R. W. Scott, with 
the necessary modi?cations indicated for knitting in ac 
cordance with the present invention. 

The circular knitting machine shown in FIG. 1, as indi 
cated generally by the reference numeral 10, comprises a 
usual arrangement at 11 for ‘supporting a supply of knitting 
yarn 12 on pirns or the like, as at 13, for tensioned feed 
ing in any suitable manner; although the needles and 
sinkers provided for knitting the yarn 12 are arranged ac 
cording to the present invention for special manipulation 
during the knitting operation as will be described at 
length presently. In general, however, the knitting ma 
chine 10 incorporates a conventional needle cylinder 14 
disposed in relation to actuating mechanism for rotary 
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and reciprocatory knitting, including a main pattern drum 
at 15. 

In addition, the knitting machine 10 is provided with 
a bed plate at 16; a sinker cam cap 17, that is arranged 
in relation to a sinker bed 18 (see FIGS. 5, 6 and 7) and 
a latch-guard ring 19 pivotally mounted on a standard 20 
extending upwardly from the bed plate 16; and a spindle 
at 21 for supporting and operating a transfer jack dial 
(not shown) for knitting an inturned welt, all as more 
described and indicated in the previously noted prior Pat 
ent No. 1,282,958. Also, the knitting machine 10 would 
normally be equipped with a take-up mechanism for 
weighting or tensioning the knit fabric as it is formed and 
an associated discharge device (as indicated at 22 in FIG. 
1) for carrying off the stocking blanks as they are com 
pleted, the arrangement of such mechanism being dis 
closed, for example, in U.S. Patent No. 2,625,026, issued 
January 13, 1953, to R. H. Lawson. 

FIG. 2 illustrates the form of stocking blank, as desig 
nated generally by the reference numeral 23, that is knit 
by the knitting machine 10 shown in FIG. 1, the blank 
23 having an inturned welt at 24, a continuing leg por 
tion 25 that extends to a heel pocket at 26, which is 
formed in beginning a foot portion 27 that may termi 
nate at a toe ring 28 beyond which a toe pocket 29 is 
formed with suitable run-01f courses added at 30. The 
characteristic nature of the knit fabric from which the 
stocking blank 23 is predominantly formed according to 
the present invention is indicated in FIG. 3 in which 
an enlarged representation is shown of the leg portion 
fabric at a location such as is enclosed by the broken rec 
tangular outline in FIG. 2 at 25'. 
As shown in FIG. 3, the knit fabric portion 25' is char 

acterized by courses (seen extending horizontally) in 
which the needle loops are not only of consistently uni 
form shape and size, for the reasons that are explained 
at further length below, but by which the sinker wales s 
in the fabric are formed tighter than the needle wales 
n. The result of this latter characteristic is to give the 
knit fabric 25' an improved hand and texture and appear 
ance, and additionally appears to improve substantially its 
snag resistance; beyond the advantageous length control 
that is obtained in the fabric by reason of the consistently 
maintained shape and size of needle loop. 

Just why the enhanced physical properties beyond 
length control are obtained according to the present inven 
tion in the knit fabric 25’ is not entirely understood, but 
it seems to result from an interplay of several factors 
among which are the formation of the fabric loops from 
yarn that has previously been measured and that is ren 
dered loose or slack during drawing in the manner to be 
noted in detail presently; the uniformly maintained shape 
of the drawn loops; and the tight sinker wale characteristic 
of the resulting fabric. Other factors inherent in the 
knitting operation of the present invention may also be 
signi?cant in this connection, and the knitting operation 
is described at length below to make all such factors as 
apparent as possible. 

FIGS. 4 to 8 of the drawings illustrate in particular 
the manner in which the needles 31 and sinkers 32 are 
manipulated specially in accordance with the present in 
vention for knitting a yarn 12 to form fabric 25’ of the 
nature described just above. As seen in FIG. 4, the 
needles 31 and sinkers 32 assume entirely different rela 
tions for feeding the yarn 12 and drawing the stitches 
or loops. As the yarn 12 is carried down by the needles 
31 (from the right as seen in FIG. 4) the related manipu 
lation of the sinkers 32 is such as to support bights of the 
yarn 12 at an elevated level thereon for measuring of 
loops therebetween during an initial stage of lowering of 
the needles 31. The purpose of this preliminary measur 
ing of the yarn 12 is to eliminate substantially the normal 
tendency toward “borrowing” of yarn from the preceding 
needle by each needle as it draws a loop; to measure the 
amount of yarn needed for loop formation while the 
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4 
needles are still short of drawing, so that the yarn meas 
urement is isolated from the effect of fabric pull; and to 
provide for delivering the measured amount of yarn for 
the actual drawing of loops in a manner that isolates it 
from any in?uence by the yarn supply tension. 

These purposes are accomplished ?rst by supporting a 
progressive series of measured bights of the yarn 12 at an 
elevated level on the sinkers 32 throughout a zone a 
(compare FIGS. 4 and 8), involving the action of about 
eight adjacent needles 31 in relation to the sinkers 32 and 
resulting in a cumulative grip on the yarn 12 that isolates 
the measured yarn bights toward the left of the zone a 
(as seen in FIG. 4) completely from the in?uence of the 
yarn supply tension to the right. Accordingly, the ?rst 
measured yarn bight at the left end of the zone a series 
may then be released for drawing by a ?nal stage of low 
ering of the needle 31 thereat without any possibility of 
changing the amount of yarn previously measured for 
such drawing. The drawing operation involves a related 
progressive release of the measured yarn bights to a lower 
level on the sinkers 32 in a zone b (see FIGS. 4 and 8) 
at which a progressive series of about four adjacent needles 
31 are maintained fully lowered so that as the measured 
yarn bights are successively drawn an adjacent plurality of 
needle loops are held .at the drawn extent thereof before 
the needles 31 are raised again for casting off. 

FIG. 8 shows in perspective the relative positions of the 
needles 31 and the sinkers 32 as they are manipulated in 
the above described manner, the sinkers 32 in the zone a 
being shown advanced so as to support the yarn 12 being 
fed for knitting at an upper level thereon while the related 
needles 31 are initially lowered therebetween for measur 
ing the yarn '12; and the sinkers 32 in the zone b being 
shown as passing through a retracting phase to release the 
measured bights of the yarn 12 successively to a lower 
level for drawing by further lowering of the needles 31, 
before advancing again to hold each drawn loop during 
the subsequent rise of the needles 31 so that these drawn 
loops will be cast-off properly. 
The previously noted loose or slack condition of the 

knitting yarn 12 that results during the drawing operation 
is indicated in FIGS. 4 and 8 at 12', and it will be seen 
that this loose yarn condition allows the previously meas~ 
ured yarn bights to be drawn by the plurality of needles 
31 in the zone b with a consistently uniform shape and 
size by reason of the ?xed amount of yarn that is isolated 
for drawing and by reason of the equalizing effect of hav 
ing the ?xed amount of yarn held at the drawn extent 
thereof by a plurality of needles 31 in the zone b, before 
the subsequent manipulation for casting-off commences. 

In the latter connection it should also be noted that 
because the sinkers 32 do not move up to hold the drawn 
loops for casting-off until the knitting yarn 12 has been 
fully measured and drawn, the holding pressure of the 
sinkers 32 on the drawn loops cannot cause any change 
in the amount of yarn supplied for knitting, whereas the 
influence of sinker holding pressure has heretofore had an 
appreciable effect on loop formation and has been im 
possible to control regularly as a practical matter. 
The illustrations in FIGS. 5, 6 and 7 show successively 

the needle and sinker relations as the knitting yarn 12 is 
?rst measured (FIG. 5), and then released for drawing 
(FIG. 6), and ?nally drawn (FIG. 7). In FIG. 5, the 
yarn 12 is shown measured across the upper level of the 
sinker 32 by the initially lowered needle 31, while the 
previously formed loop 1 thereat is still retained by the 
needle 31 short of casting-off so as to eliminate any in 
?uence through pull by the knit fabric previously formed 
on measuring of the yarn for continued knitting (com 
pare FIG. 19). FIG. 6 shows the effect of sinker retrac 
tion in releasing the yarn 12 to the loose or slack condi 
tion indicated at 12' prior to drawing; and FIG. 7 shows 
the disposition of the measured loop as ?nally drawn 
by the completely lowered needle 31 across the lower level 
of the sinker 32. 
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Provision is made according to the present invention 
for knitting in the above described manner while at the 
same time allowing conventional knitting to be done alter~ 
natively, so that conventional equiment may be adapted 
readily for utilizing the knitting method of this invention 
without undue complication and without qualifying in any 
way the effective use of such equipment for particular 
purposes that require conventional knitting operation. 
For example, a knitting machine of the type disclosed in 
the previously noted prior US Patent No. 1,282,958 that 
is arranged for knitting an inturned welt 24 requires the 
welt fabric to be started with conventional knitting in 
order to allow placing of the dial loops properly on the 
transfer jacks, as will be noted further presently; while 
heel and toe pockets, such as are indicated at 26 and 29 
respectively in FIG. 2, conventionally require reciprocat 
ing operation of the machine during which special knitting 
according to the present invention would necessitate con 
siderable more adapting modi?cation of the machine than 
would be warranted, because the reciprocating operation 
takes place at a slower speed and handles heavier yarn in 
forming the heel and toe pockets 26 and 29, respectively, 
so that the knit fabric formed thcreat is not nearly so 
sensitive to varying tension in?uences and the like, and 
because the heel and toe pocket fabric, being knit only in 
the restricted zones of reciprocating operation, does not 
affect the problem of length control appreciably anyway. 

Accordingly, to provide for alternative conventional 
knitting, a ?rst selectively settable means embodying a spe 
cial composite stitch cam, as indicated generally by the ref— 
erence numeral 33, is employed by the present invention 
in combination with related second selectively settable 
means for special sinker cam manipulation. The com 
posite stitch cam 33 is seen in FIG. 9 arranged for con 
ventional knitting in starting the welt fabric ‘for a ladies’ 
seamless hose, and as thus arranged has a movable stitch 
cam component 34 and associated landing cam component 
35 lowered in relation to a ?xed stitch cam component 
36 and corresponding landing cam component 37. Such 
relative positioning of the stitch cam components is lo 
cated by a gate 38 formed in the movable stitch cam com 
ponent 34 to provide opposing abutment stops for a key 
39 extending therein from the ?xed stitch cam component 
36, so that the movable components 34 and 35 seat at 
de?nite lowered and raised positions in relation to the 
?xed components 36 and 37 (compare FIGS. 9 and 17). 
When positioned for conventional knitting as seen in 

FIG. 9, the composite stitch cam 33 presents the knitting 
angle surface 40 of the movable stitch cam component 34 
to cam downwardly the butts 41 of all active needles 31 
past the knitting point at 40’ to draw stitches in the con 
ventional manner. Beyond the knitting point 43’, the 
?xed landing cam 37 acts to raise the needle butts 41 
somewhat (compare FIGS. 10 and 11) for carnming 
downwardly again by the knitting angle 42 of the ?xed 
stitch cam component 36 under the knitting point thereof 
at 42’ (see FIG. 12). However, as the ?xed cam knitting 
point 42’ is higher than that of the movable cam com 
ponent as seen at 40’ in FIG. 9, the additional raising 
and descent of the needles 31 as they pass the ?xed cam 
component has no material effect on the conventional 
knitting being done for placing the starting welt fabric 
on the transfer jacks, indicated at 43 in FIGS. 9 through 
12, and the needles 31 are subsequently raised by conven 
tional means (not shown) and cleared in the usual 
manner. 

FIGS. 13 and 14 illustrate in enlarged detail the partic 
ular forms of needle 31 and sinker 32 that are preferably 
used according to the present invention for carrying out 
the special knitting method disclosed, while allowing con 
ventional knitting to be done alternatively as required or 
desired. The needle 31 is of the familiar latch type, but 
is specially formed in that the hook thereof at 44 has an 
elongated continuation at 45v provided to insure retention 
of the knitting yarn during its loose or slack condition that 
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6 
results when the sinkers 32 retract to release the measured 
yarn bights for drawing by the needles 31, as previously 
noted above. The elongated hook continuation is made 
substantially straight and is proportioned in length with 
respect to the special upper and lower supporting level ar 
rangement of the sinker 32 to be described presently. As 
an illustrative example, an elongated continuation 45 hav 
ing a length beyond the rounded hook 44 of about .031" 
may be used advantageously in knitting ladies’ seamless 
hose with 15 denier nylon yarn at a gauge corresponding 
to a full~fashioned gauge of about 60. It should also be 
noted that needles 31 and sinkers 32 of conventional form 
may be used to carry out the special knitting method of 
the present invention if particular care is given to setting 
and maintaining their adjustment, and that conventionally 
formed needles 31 have been formed to give good results 
when employed in combination with the specially formed 
sinkers 32 provided according to the present invention. 
The special form of sinker 32 shown in FIG. 14 is of 

conventional style for disposition *and actuation in the 
usual manner, but has an upper surface 46 extending 
backwardly from the nib 47 thereof that is formed lower 
than usual and made especially ?at and level for‘ measur 
ing the knitting yarn bights effectively in accordance with 
the present invention, and for releasing the measured 
yarn e?‘iciently to the lower sinker surface 48 extending 
forwardly of the nib 47 to support the yarn during draw 
ing. The lowered disposition of the upper sinker surface 
46'is selected to provide an elevation above the lower 
sinker surface 48 that is su?icient to allow measuring 
of yarn bights ‘as closely short of casting-off as may be 
controlled with consistent regularity under practical 
operating conditions. By relating the upper and lower 
sinker surfaces 46 and 48 in this way an undue slaokness 
in the measured yarn is avoided during its release for 
drawing, and the drawing ‘operation may accordingly be 
controlled in a more effective and advantageous manner. 

It now remains to explain in further detail the particular 
means by which the needles 311 and ‘sinkers 32 are manipu 
lated for knitting specially according to the present in 
vention while selectively allowing alternative knitting in 
the usual manner, and this may be done best by describ 
ing a representative operating cycle. Assuming then that 
the knitting machine 10 is to be used for knitting a ladies’ 
seamless hose blank 23 of the type shown in FIG. 2, the 
operating cycle will start with the feeding of yarn to knit 
the, selvage or make up courses in the usual manner; that 
is, a ?rst course knit on every other needle 31, a second 
course knit on all the needles 3'1, and then a third course 
during which the transfer jacks ’43 are extended, as indi 
cated in FIG. 9, to form the dial loops seen diagram 
matically at 49 in FIG. 15, after which. the continuing 
courses are knit normally on all the needles 31. This 
procedure is illustrated and described in the above referred 
to US. Patent No. 1,282,958. 
During this knitting of the starting welt fabric, the 

composite stitch cam 33 is arranged for conventional 
knitting as previously noted, and as seen in FIG. 9, in 
order to allow the formation of the dial loops 49 on the 
transfer jacks 43, which are not capable of releasing the 
yarn for drawing after previous measuring, and which 
accordingly require that the knitting be done thereon in 
the conventional manner rather than by the special method 
of this invention. As soon, however, as the dial loops 49 
have been formed and knitting of the continuing normal 
courses has begun, a shift may ‘be made to the special 
method, and this is conveniently done after about four 
to eight of the continuing conventional courses have been 
knit. 
The shifting to knit by the special method is done by 

manipulation of the composite stitch cam 33 of the ?rst 
settable means in combination with a related adjustment 
of the phase of sinker actuation or timing by the second 
settable means. Manipulation of stitch cam 33 for this 
purpose involves raising the movable stitch and landing 
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cam components 34 and 35 so that they assume the rela 
tive position shown in FIG. 17, at which the knitting point 
40’ of the movable stitch cam component 34 is elevated 
to a level above that of the ?xed cam knitting point 42’, 
and the knitting angle '40 of movable cam component 34 
is thereby disposed to serve for lowering the needles 31 
initially for measuring, as previously described, while sub 
sequent drawing is accomplished as the needle butts 41 
pass beneath the ?xed stitch cam component 36 where 
the knitting angle 42 causes further drawing descent of 
the needles 31 to the knitting point 42’. 
The means provided for actuating such manipulation 

of the composite stitch cam 33 is illustrated in FIGS. 1 
and 18, and comprises an arrangement of the cam com 
ponents on a bracket 50 carried by the bed plate 16 of 
knitting machine 10, with a vertically slidable post 51 
contained in the bracket 50 and having the movable stitch 
cam component 34 and associated landing cam 35 mounted 
thereon so as to be shiftable for alternate raised and 
lowered positioning in relation to the ?xed stitch and 
landing cam components 36 and 37 as previously de 
scribed above. Control of the movable cam component 
positioning is effected as illustrated in FIGS. 1 and 18 
from the main pattern drum 15 through a thrust bar 52 
(see FIG. 1) that extends upwardly to carry a cam block 
53 in relation to a follower stud 54 ?tted on a downward 
ly angled leg 55 of a lever 56 that is supported inter 
mediate its length in a pivot yoke 57 (FIG. 18) on the 
bed plate ‘16 and reaches to a connection with the ver 
tically slidable post 51 (compare FIGS. 1 and 18), on 
which the movable cam components 34 and 35 are 
mounted, to determine the positioning thereof. 
The downwardly angled leg 55 of lever 56 is biased by 

a spring at 55’ to maintain the stud 54 thereon in following 
relation at the thrust bar cam block 53, and the thrust bar 
52 is in turn downwardly biased in the usual manner 
(not shown) for following a suitably programmed cam 
ming action of the pattern drum 15. In FIG. 1 the thrust 
bar 52 is shown riding the pattern drum 15 at a disposi 
tion that causes the cam block 53 thereon to displace the 
follower stud 54 so that the downwardly angled leg 55 
of lever 56 is forced outwardly (i.e., to the left in FIG. 1) 
about the axis of pivot yoke ‘57 and the lever 56 is there 
by depressed at its connection with the composite cam 
post 51 so as to lower post 51 and the movable cam 
components 34 and 35 carried thereon to the position 
required for conventional knitting as seen in FIG. 9; 
whereas upward camming of the thrust bar 52 by the 
pattern drum 15 to raise the cam block 53 will allow the 
follower stud 54 to ride inwardly thereat under the bias 
of spring 55’ and elevate the extending end of lever 56 
at the composite cam post 51 so as to shift the movable 
cam components 34 and 35 to the raised position illus 
trated in FIG. 17 for carrying out the special knitting 
method of the present invention. 

Concurrently, the previously mentioned adjustment of 
sinker timing must be accomplished and this is also done 
from the main pattern drum '15 through a conventional 
actuating lever (not shown) riding thereon and arranged 
to pull an actuating rod 58 momentarily to the left (as 
seen in FIG. 1) in response to camming action of the 
pattern drum 15 suitably timed for this purpose. A 
branching rod member 59 is ?xed at 60 on the actuating 
rod 58 to carry a collar 61 in abutting relation at an 
upwardly reaching rocker arm 62 that is pivotally mounted 
on the bed plate standard 20, and that supports a hori 
zontally extending latch arm 63 arranged for retaining 
engagement with the sinker cam cap 17 at a radially pro 
jecting pin 64 thereon (compare FIGS. 1 and 20); the 
rocker arm 62 being biased by a spring ‘62' to urge the 
latch arm 63 toward retaining engagement at the sinker 
cap pin 64, while leftward movement of the actuating 
rod 58 under the in?uence of the pattern drum 15 causes 
the abutment collar 61 on the branching rod member 59 
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to bear on the rocker arm 62 and tilt it to the left so as 
to raise the latch arm 63 free of the sinker cap pin ‘64. 
By this arrangement alternative adjustment of the sinker 

cap 17 between the respective positions indicated in FIGS. 
20 and 21 is made possible for timing the sinker actua 
tion to knit conventionally or specially in accordance with 
the present invention. At the FIG. 20 position, the 
sinker cap 17 is held by engagement of latch arm 63 with 
the pin 64 thereon so that the sinker cam ‘65 has its 
peak 65’ set in phase with the knitting angle 40 of the 
movable stitch cam component 34 to actuate the sinkers 
32 conventionally when this cam component is lowered 
(as seen in FIG. 9) for drawing stitches in the usual man 
ner from the lower surfaces 48 of the sinkers 32. The 
pattern drum 15 will accordingly be programmed to main 
tain the sinker cap 17 at the FIG. 20 position during knit 
ting of the starting courses for the welt fabric in the 
manner that has been noted above. 

However, when knitting of the welt fabric has been 
su?iciently started to allow a shift to the special knitting 
method of the present invention, the previously described 
manipulation of the composite stitch cam 33 to the FIG. 
17 relation is accompanied by an adjustment of the sinker 
cap 17 to the FIG. 21 position at which the peak 65' 
of the sinker cam 65 will now be set in phase with 
the knitting angle 42 of the ?xed stitch cam component 
36, so that the sinkers 32 will remain advanced for meas 
uring the knitting yarn 12 across their upper surfaces 46 
during initial lowering of the needles 31 by the raised 
stitch cam component 34 and will retract for drawing in 
relation to the stitch cam component 36. 

Actually, in order to avoid a series of excessively tight 
stitches as the shift is made to the special knitting method 
of the present invention, it is desirable to elfect the ad 
justment of the sinker cap 17 slightly in advance of the 
manipulation of the composite stitch cam 33. This 
slightly advanced adjustment of the sinker cap 17 will 
result in forming a brief series of enlarged stitches, such 
as are indicated at 66 in FIG. 15, by causing the sinkers 
32 to support the knitting yarn 12 for drawing from 
their upper surfaces 48, as illustrated in FIG. 16, until 
the following manipulation of the composite stitch cam 
33 is completed so as to cause the knitting to proceed 
as shown in FIGS. 4 through 8. The enlarged stitches 66, 
however, are not in any sense a defect because they re 
sult from a brief transitory effect that is not substantial, 
so that they must purposely be searched for in order to 
be noticed, and also because these stitches 66 are sit 
uated at the inturned portion of the welt 24 so as not to 
be readily apparent in any event. 

Returning then to a sequential consideration of the 
operating cycle, the shift to the special knitting method 
is e?ected following conventional starting of the welt 
fabric by the action of the pattern drum 15 in ?rst caus 
ing the latch arm 63 to be raised from its engaged po 
sition illustrated in FIGS. 20 and 22 to release the sinker 
cap pin 64, as seen in FIG. 24, and assume a riding po 
sition thereon as indicated in FIGS. 21 and 23. Such 
release by the latch arm 63‘ frees the sinker cap 17 so 
that it is carried by the rotation of the needle cylinder 
14 to the FIG. 21 position, at which it is stopped by 
the abutment at a post 67, depending from latch-guard 
ring 19, of an adjustable stud 68 that is carried by a 
sinker cap lug 69 for use ordinarily, together with an 
oppositely arranged stud 68' and lug 69', in limiting the 
sinker cap oscillation during reciprocatory knitting. As 
soon as the sinker cap 17 is thus adjusted the pattern 
drum 15 then effects the manipulation of the composite 
stitch cam 33 to the FIG. 17 relation and the knitting 
operation then continues according to the special method 
of the present invention as the inturned welt 24 is com 
pleted and closed and the knitting yarn 12 is changed 
for the following sheerer leg portion 25 that extends to 
the heel pocket 26. 
Upon reaching the heel pocket 26, a change to re 
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ciprocatory knitting is actuated by the pattern drum 15 
and the ?rst resulting reversal of needle cylinder rota 
‘tion will carry the sinker cap 17 in the same direction 
so that the sinker cap pin 64 will shift from the FIG. 
23 position to become engaged automatically again by 
the latch arm 63 as seen in FIG. 22, to adjust the sinker 
cap 17 again to its FIG. 201 position for conventional 
knitting. Actually, the sinker cap pin 64 will travel fur 
ther to the left than is seen in FIG. 22 as the sinker cap 
17 oscillates reversely until stopped by the stud 68' car 
ried by lug 69', while its oscillation in the other direc 
tion will be stopped by the latch arm 63 in the FIG. 22 
position. As soon as the last active needle has passed 
the composite stitch cam 33 upon this change to recipro 
catory knitting, the pattern drum 15 also acts to lower 
the movable stitch cam component 34- for conventional 
knitting in relation to the adjusted sinker cap 17 while 
the heel pocket 26 is formed. 
Upon completion of the heel pocket 26, the pattern 

drum 15 actuates a return to knitting by the special method 
of the present invention to form the foot portion 27, 
the manipulation of the composite stitch cam 33 and 
related adjustment of the sinker cap 17 being accom 
plished again at this time just as had been described 
above, except that because the majority of the needles 
31 are inactive as the reciprocatory knitting period ends, 
the shift to the special method may be accomplished at 
this time without forming any enlarged stitches such as 
were noted at 66 in the shift made following formation 
of the starting welt fabric. The foot portion 27 is there 
upon knit completely in the special manner of the present 
invention through and including the several courses of 
the toe ring 28, after which a return to reciprocatory 
operation and conventional knitting is again actuated by 
the pattern drum 15 to form the toe pocket 29, followed 
by a short period of rotary operation to knit the run-off 
courses 30 still in the conventional manner so that upon 
pressing off a completed hose blank 23 the machine is 
ready to start a succeeding operating cycle repeating the 
movements that have been described above. 
The present invention has been thus described in detail 

above for purposes of illustration only and is not intended 
to be limited by this description or otherwise except as 
de?ned in the appended claims. 

I claim: 
1. The method of knitting seamless hose which com 

prises forming selvage courses for an inturned Welt, trans~ 
ferring and holding said selvage courses, and forming 
several succeeding welt courses, all while drawing the 
needle loops for said selvage and succeeding courses di 
rectly from the knitting yarn supply, and then continu 
ing the knitting of said -welt and an adjoining leg portion 
with courses formed by measuring yarn from said supply 
for a plurality of adjacent needle loops prior to drawing 
completely each needle loop. 

2. The method of knitting seamless hose which com 
prises forming selvage courses for an inturned welt, trans 
ferring and holding said selvage courses, and forming 
several succeeding welt courses, all while drawing the 
needle loops for said selvage and succeeding courses di 
rectly from the knitting yarn supply, and then continu 
ing the knitting of said welt and the remaining structure 
of said hose with courses formed by measuring yarn from 
said supply for a plurality of adjacent needle loops prior 
to drawing completely each needle loop, except at the 
heel and toe pockets of said remaining structure. 

3. The method of knitting seamless hose which com 
prises knitting the fabric of said hose predominantly with 
courses formed by measuring a plurality of adjacent needle 
loops prior to drawing completely each needle loop, while 
alternatively knitting other courses by drawing needle 
loops without prior measuring. 

4. The method of knitting seamless hose which com 
prises knitting the fabric of said hose predominantly 
with courses formed ‘by measuring a plurality of adja 
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cent needle loops, and then drawing each needle loop 
as the ?rst measured of said adjacent plurality, while al 
ternatively drawing needle loops and casting off without 
prior measuring during knitting of other courses of said 
fabric. 

5. The method of forming circular knit fabric which 
comprises knitting said fabric predominantly with courses 
formed by ?rst progressively supporting sinker bights at 
an elevated level and measuring a plurality of adjacent 
needle loops between said bights, and then progressively 
releasing said sinker bights to a lower level and successive 
ly drawing each needle loop as the ?rst measured of said 
adjacent plurality, while alternatively knitting other 
courses of said fabric by drawing needle loops between 
sinker bights supported at said lower level without prior 
measuring. 

6. The method of forming circular knit fabric which 
comprises knitting said fabric predominantly with courses 
formed by ?rst progressively supporting sinker bights at 
an elevated level and measuring ‘a plurality of adjacent 
needle loops between said bights, and then progressively 
releasing said sinker bights to a lower level while suc 
cessively drawing the measured needle loops and progres 
sively holding an adjacent plurality of said needle loops 
at the drawn extent thereof. 

7. The method of forming circular knit fabric which 
comprises knitting said fabric by advancing and retracting 
sinkers in relation to the raising and lowering of latch 
needles, and alternatively changing the phase of said rela 
tion selectively for retracting said sinkers to support bights 
at a lower level thereon for drawing loops therebetween 
by said needles upon lowering thereof, and for advancing 
said sinkers to support bights at an elevated level thereon 
for measuring of loops therebetween during an initial 
stage of lowering of said needles and then retracting said 
sinkers for drawing said measured loops during a ?nal 
stage of lowering of said needles. 

8. In a circular knitting machine having latch needles 
and sinkers cooperating therewith for forming circular 
knit fabric, means for causing said needles to measure 
loops between said sinkers prior to drawing completely, 
while alternatively allowing loops to be drawn by said 
needles between said sinkers without prior measuring. 

9. In a circular knitting machine having latch needles 
and sinkers cooperating therewith for forming circular 
knit fabric, a ?rst selectively settable means for actuating 
said needles alternatively to measure loops between said 
sinkers prior to drawing completely and to draw loops 
between said sinkers without prior measuring, a second 
selectively settable means for actuating said sinkers to 
support bights at an elevated level for measuring and at 
a lower level for drawing, and means controlled by the 
operation of said machine for respectively setting said 
?rst and second means to cause a selected actuation of 
said needles and sinkers as said machine operates to knit 
particular portions of said fabric. 

10. ln a circular knitting machine having latch needles 
and sinkers cooperating therewith to form circular knit 
fabric, a stitch cam formed compositely with leading and 
trailing components shiftable in such relation to each 
other that the leading of said components may be shifted 
alternatively to one position for lowering said needles to 
draw stitches directly from a knitting yarn supply, and 
to another position for lowering said needles initially to 
measure yarn from said supply while ?nal lowering of 
said needles to draw said measured yarn is accomplished 
by the trailing of said components. 

11. In a circular knitting machine having latch needles 
and sinkers cooperating therewith for forming circular 
knit fabric, means for changing the timing phase of said 
sinkers comprising a sinker cap, means for releasably 
latching said sinker cap at a ?rst position against move 
ment with the needle cylinder during rotary operation to 
position sinkers for measuring yarn for drawing of loops 
by the needles, and means for stopping said sinker cap at 
a second position upon release of said latching means to 
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allow movement thereof with said needle cylinder to posi 
tion sinkers for ‘drawing without measuring. 

12. In a circular knitting machine having latch needles 
and sinkers cooperating therewith for forming circular 
knit fabric, a stitch cam formed compositely with com 
ponents shiftable in relation to each other for alternatively 
controlling said needles differentially, and a sinker cap 
having means for related alternative positioning of said 
cap to maintain the control of said sinkers in phase with 
said differential needle control. 

13. In a circular knitting machine having latch needles 
and sinkers cooperating therewith to form circular knit 
fabric, a stitch cam formed compositely with a ?xed com 
ponent and a shiftable component, said components hav 
ing needle engaging surfaces With extremities that posi 
tion said needles to draw loops, said shiftable component 
being shiftable from one position to another position with 
respect to the ?xed component and having its extremity 
positioned to cause the needles to draw loops before the 
needles pass to the ?xed component when the shiftable 
component is in one position but which extremity is sul? 
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12. 
ciently retracted when the shiftable component is in the 
other position so that the needles are not positioned for 
drawing loops until the needles pass over the extremity 
on the ?xed component. 
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