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15 Claims.

This invention relates to a knitting process and
& machine for most efficiently carrying out such
process, the invention primarily relating to the
production of designs by wrapping. ‘ :

The production of designs by causing suitable
fingers to wrap individual needles is well known.
To produce wrapping or fail to produce wrapping
‘at predetermined times has been accomplished
either by the control of the wrap yarn fingers or

the needles which may be moved.either to posi-

tions to take yarn from the wrap fingers or to
avoid taking such yarn in the formation of pre-
determined courses. Further elaborate effects
are produced by causing relative shogging  be-
tween the wrap yarn laying devices and the
needles so that zigzag patterns result, the same
wr?p yarn producing loops in more than one
wale.

In order to produce wide bands or the like by
the above mentioned process it is necessary to
associate with each of the needles forming loops
in such desired band an individual wrap finger

carrying an individual wrap yarn. In order to |

more readily form wide panels including a num-
ber of wales the process known as panel wrap-
ping has been carried out, the machines for the
production of such panel wrapping being provided
with fingers each of which presents a single yarn
to a plurality of needles in the formation of a
single course. Various methods have been de-

vised for causing suitable fingers to present wrap .

yarns in this fashion to a number 0: needles. One
of the most satisfactory of such methods involves
the use of an abutment which retards the yarn,
in the case of a rotary needle machine, while the
needles and wrap fingers continue to move so
that the presentation of the yarn to a plurality
of needles takes place. ' ' o
The processes heretofore involved in the pro-

duction of panel wrapping do not lend them--

selves readily to the formation of elaborate de-
signs. That is, it is not generally feasible to
secure wrapping of different colored yarns.on
adjacent needles.
The present invention relates to the avoidance
of the drawbacks of both individual needle wrap-
ping and panel wrapping indicated above. Spe-
cifically, the process and machine relate to com-
bined panel and individual needle wrapping in the
same fabric. . .
Specifically, the invention relates to more than

" merely the provision for both -individual needle

80

and panel wrapping in the same fabric, as indi-
cated above. The machine is designed to effect
shogging for the production of zigzag designs of
both types. Furthermore, the machine is capable
of producing individual needle wrapping on
needles which may also in the same course be

panel wrapped. ‘There is also provided in ac-.

cordance with the invention an improved method

(CL. 66—135)

of varying the width of a panel and also for pro-
ducing panels of the same color of extraordinary
width which may change colots in the direction
of the wales. In brief, patterns of extreme in-
tricacy may be produced by the process and ma-
chine of the present invention, as will be more
apparent following the description of the details
of the mechanism. )

Other objects of the invention relating par-
ticularly to association of various parts for carry-
ing out the features indicated above in the sim-
blest manner will become apparent from the fol-
lowing description read in. conjunction with the
accompanying drawings in which: o

Fig. 1 is a plan view of a portion of the im-
proved mechanism, being more or less diagram-
matic in nature, inasmuch as conventional and

> well Known parts are omitted;

Fig. 2 is a vertical section of a similar nature
showing primarily the controlling means for th
wrap fingers; ‘

Fig. 3 is a radial vertical section showing cer-
tain needle controlling elements; :

Fig. 4 is an inside development of the needle
cams together with a diagrammatic illustration

25

of their relationship to wrap finger controlling

cams; . .
- Fig. b is a detailed vertical section showing the
arrangement for the production of panel wrap-
ping; * )

Fig. 6 illustrates the different types of needles
used in the machine; and -

Figs. 7, 8, 9 and 10 show diagrammatically
characteristic types of fabrics which may be
formed on the machine together with the set-up
of needles, wrap fingers and pattern mechanism
to effect the production thereof. In these views,
the faces of the fabrics are shown, the successive
courses being shown in order from top to bottom
and the squares representing loops, surface plat-
ing by wrap yarns being indicated by shading.
The type of needle corresponding to each wale is
indicated at the top of the fabric, and controlling
cam positions corresponding to the various
courses are indicated at the left. Wrap fingers
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are indicated in their relationships to the needles -

for the knitting of the first course. The resultant
needle and wrap finger showing is that which
would appear when viewed from the interior of
the needle cylinder corresponding to the inside
development of Fig. 4. )

The improved machine involves elements shown

in greater detail in the applications of Harold E. -

Houseman, Serial No. 422,818, filed January 23,
1930, now Patent No. 1,892,702; Stanley R. Shel-
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mire, Serial No. 469,056, filed July 19, 1930; and .

Paul Bristow and Harold E. Houseman, Serial
No. 529,518, filed April 11, 1931, now Patent No.
1,922,119; to which reference will be made in the
following description for a more complete under-
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standing of details of operation and construction.

The machine forming the preferred embodi-
ment of the invention is of the stationary needle-
rotary cam type and includes a needle cylinder 2
in which are slidably mounted in the usual fash-
jon needles § provided with the usual butts and
being without shoulders or having shoulders of
four different lengths, as will be pointed out in
greater detail hereafter. The stationary needle

cylinder has associated therewith a stationary.

sinker dial while both the needle and sinker cams
rotate for the production of stitches. The main
yarn supply and fingers for feeding the same also
rotate. The revolving parts of the machine are
carried by a rotary disc § to which the needle
cams generically designated at 8 are secured.
These needle cams include the top center cam {8,
the bottom center cam {2, the stitch cams 14 and
{6 and the end cams 18 and 20 together with
the usual associated cams and instrumentalities
most of which are omitted in the present show-
ing. Besides the conventional cams there is pro-
vided a fixed cam 22 designed to operate on the
butts of the needles to raise the needles together
with a radially movable cam 24 designed to se-
lectively engage the shoulders of needles and lower
them. This last cam together with its operating
connections will be more fully described hereafter.

An overhanging bracket 26 rotatably and slid-
ably supports an upright spindie 28 which carries

- at its lower end a slotted wrap finger supporting

head 30. To the upper portion of the spindle 28
there is secured a radially extending arm 32
releasably engaged by the adjustable screws car-
ried by an arm 34 rotatable about the axis of
the spindle above the bracket 26 and carrying
ratchet teeth 36 and 38 cooperating with suitable
pawls for shogging, as illustrated in detail in
the Harold E. Houseman sapplication referred
to above. For the purposes of the present case
it is only necessary to point out that under the
action of suitable controlling mechanism operated
by pattern chains shogging movements are im-
parted to the wrap finger carrier 30 so that slight
angular movements of the same relative to the
fixed needle cylinder are obtained, these shogging
movements being angularly equal to or multiples
of the angular spacing of needles. While the
wrap finger carrier will be generally referred to
as stationary, this term is used to differentiate
from the revolving controlling cams since so far

as the operation is concerned the wrap fingers

are effectively angularly fixed with respect to the
axis of the needle cylinder when wrapping move-
ments take place.

The wrap fingers and the controlling mecha-
nism are similar to those disclosed in the Shel-
mire and Bristow and Houseman applications
referred to above. The wrap fingers 40 are pro-
vided with center projections 42 engaging within
an annular groove of semi-circular cross section
to form a fulcrum for the rocking of the fingers
within the axially extending slots so that their
lower twisted ends 44 may be moved through the
circle of needles and returned inwardly to effect
the wrapping of yarns thereabout. The lower
ends 44 are so twisted that the needles act thereon
as cams causing the fingers to pass outwardly
on one side of their corresponding needles and
pass inwardly on the other side thereof so as
to lay within the hooks of the needles the yarns
threaded through the openings in the lower por-
tions of the wrap fingers. These yarns extend
upwardly to suitable stationary supplies, the posi-
tions of these supplies being such that the limited
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angular shogging movements do not interfere
with their proper feed.

The upper portions of the wrap fingers above
their pivots 42 are provided with butts 46 which
may be selectively broken away, if desired, for
the purpose of patterning. While any suitable
number of butts may be used, there are in the
present instance 14 butt positions to which cor-
respond controlling cams 50 and 52. The upper
ten of these are short, as illustrated most clearly
in Fig. 1, and have active edges of relatively
limited angular extent. The lower four of the
cams are considerably longer as indicated at 32
in Pig. 1 and are provided with active edges of
substantial angular extent, While in the present
instance four of these longer cams are illustrated,
it is obvious that the distribution of the long and
short cams may be varied as desired.

The cams 50 and 52 are similarly actuated,
each of them being provided with a projection 56
arranged to be acted upon selectively by the butts
carried by tricks 58 supported in a suitable trick
wheel. Intermittent step by step movements are
imparted to this trick wheel upon rotations of
the moving parts about the needle cylinder by
the action of a pawl 62 upon a ratchet 60 secured
to the trick wheel. The pawl 62 has move-
ments imparted thereto by the selective engage-
ment of a member 64 with a disc 66 having a fixed
angular position but movable vertically under the
control of an arm 14 having a follower 16 acted
upon by lugs of varying heights formed on the
links of a pattern chain 18 carried by a sprocket
80 journalled on a stud which carries a plurality
of other sprockets all of which are connected
together and have imparted thereto intermittent
step by step movements upon each revolution of
the knitting cams by a ratchet and pawl ar-
rangement of conventional type as indicated in
Fig. 1. Fixed return cams 68 and 70 are pro-
vided as shown, these cams being adapted to act
upon the wrap fingers below their pivots to return
their lower ends within the needle circle following
their outward movements. The various control-
ling means for the wrap fingers are described in
greater detail in the Shelmire application already
referred to. As pointed out in that application
the various cams 50 and 52 may be taken out of
action as a unit at desired times in the knitting
operations. 'The tricks carried by the trick wheel
are provided with butts which may be selectively
broken away to control the formation of various
patterns.

The sprocket 82, locked to the sprocket 80, has
trained thereover a second chain 84 the links
of which carry lugs of varying heights adapted
to act upon s lever 86 secured to a shaft 88 ex-
tending transversely of the machine and carry-
ing at its inner end an arm 98 the function of
which will be described later. A third sprocket
91 locked to the others carries the chain which
controls the shogging movements of the wrap
finger carrier as described in the Harold E.
Houseman application above referred to.

The use of wrap finger controlling means
capable of acting at angularly different points

" fogether with the return cams associated there-

with are shown in the Bristow and Houseman
application. i

The cam 24 is carried by a radially movable
slide 92 supported in an upstanding bracket 91
secured to the rotating disc 6. A spring 94 urges
the slide 92 outwardly to a position determined
by the engagement of a laterally extending lug
896 on the slide with one of the steps 98 formed
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on the horizontal arm of a bell crank 100 or with
the bracket 81. A spring 102 urges the bell
crank 108 in a clockwise direction as viewed in
Fig. 3, its movements being limited by a suitable
stop. A bell crank 104 pivoted to the bracket 9i
has an upwardly extending arm arranged to en-
gage the slide 32 to move the same inwardly
against the action of the spring 98. The hori-
zontal arm of the bell crank 104 is notched at
its outer end to provide a series of steps 106. A
bell crank (08 pivoted on a fizxed portion 118 of
the machine frame overles the arm 90 being
urged downwardly in' contact therewith by a
spring (12, The upstanding arm of this bell
crank carries a cam {4 designed to selectively
act upon the steps 106. Clockwise movement of
the bell crank {04 is limited by a pin (07 ex-
tending outwardly from the bracket 9f. A fixed
cam {16 is arranged to engage the upwardly ex-
tending arm of bell crank 100 to rock it counter-
clockwise as illustrated in Pig. 3 thereby freeing
slide 92 for movement to such position as may
be determined by the position of lever 108 under
the action of cam (14, .

In the present instance there are three shoui-
ders 98 adapled to engage the lug 96 carried by
the slide of the cam 24. As 2 result the cam 24
may occupy four alternative positions engaging
any one of the three steps 98 or the bracket §i.
Similarly three steps (06 are provided on the
bell crank 104 which may be selectively engaged
by the cam. {{4 which, however, may also occupy

‘an extreme outer position in which it fails to

engage any of these shoulders. N

To correspond with the four positions of the
cam 24 there may be provided in the setup of
the machine needles having shoulders of any of
four different lengths or having no shoiilders.
These needles are illustrated in Fig. 6, the nu-
meral 4 being applied specifically to the needles
without shoulders while the needles with shoul-
ders are designated da, b, dc and 4d respective-
ly. The butts on these needles are of long, short
or intermediate type depending on the positions
in the needle cirele so that heels and toes may
be knit in the usual fashion. So faf as the
present case is concerned, however, no distinc-
tion is made between the short and long butt
needles inasmuch as the only characteristics
which need be considered are the lengths of
shoulders or the absence thereof. The positions
of the cam 24 are such that the cam may engage
the shoulders of needles &d only, 4c and 4d only,
4b and dc and &4 only or all four types of shoul-
dered needles while failing of course to engage
those needles which are not provided with shoul-
ders. The outermost position of the cam 24 is
such that the shoulders of needles 4d will always
be engaged thereby and depressed due to the
cooperation of the cam with the needles as in-
dicated in Fig. 4. The respective positions of
the cams referred to above will be hereafier de-
scribed as positions €, ¢, b and @ respectively,
it being understood thet in the position b, for
example, the cam will engage and depress needles
4b and also those carrying longer shoulders,
namely, 4c and 44.

As illustrated in Figs. 1.and 5 there is provided
immediately beyond the point where wrap fingers
are swung outwardly by the action of cams 52
an abutment 18 of well known conventional
type used for panel wrapping, this abutment
serving to carry the wrap yarn through g pre-
determined angular distance so that it will be
engaged by. the hooks of selectively raised needles

for the production of panel wrapping. The abut-
ment {18 and the cams 52 and 68 are so designed
that the wrap fingers which are to produce panel
wrapping are held ouiwardly. and the yarn is
sufficiently spread so that there may be
wrapped upwardly of twenty needies on g 220
needle machine, The proper relationship of
movements of the wrap fingers and form of the
abutment to effect this may conform to well

known practice. In other words, the parts may

be adjusted so that panels of a maximum width
of approximately one inch may be produced.
A guard 12§ of the usual type is provided in-
wardly of the needle circle. Both the abutment
{18 and the guard 120 are secured to the latch
ring 48. :

In the operation of the machine which is de-
signed to do its patterning during rotation the
cams move relativély to the needles in the di-
rection indicated by the arrow in Fig, 4. The
cam 22 which is fixed with respect to the various
knitting cams raises all of the needles which are
thereafter selectively lowered by the action of
the cam 24. Those needles which are lowered
are not wrapped by the fingers acted upon at the
position of the cams 2. Those needles which
remain in upper position are panel wrapped by
the action of the fingers selectively moved out-
wardly through the needle circle by the cams 52
and thereafter returned by the cam 68. It may
be pointed out that for panel wrapping, needles
cannot safely be wrapped by two different fingers

at this point unless the successive fingers per- .

forming the panel wrapping are spaced by a dis-

tance greater than the maximum width of a

panel inasmuch as the abutment (I8 insures
panels of substantially identical length if all of
the needles are raised. This constitutes one of
the usual limitations of a panel machine and

the only means for securing wrapping on adja- |

cent needles-has been the establishment of suc-
cessive ‘panel wrapping points preceding the
point of drawing the stitches. } o
Following the placing of the wrap yarns w1t1"un
the hooks 'of the needles by the panel wrapping

mechanism, all of the needles rise over the cam

18 to a position to be selectively individually
wrapped by wrap fingers controlled selectively by
the cams 50 and returned by the cam 10 just prior
to being lowered to draw stitches at the feed point
of the main yarn or yarns. In the preseng in-
stance the feeding of the main yarn is conven-
tionally shown as through an eye 122 although it
will be understood that the usual selectively oper-
able yarn fingers may be provided to secure yarn
changes. ) .

The mechanical operations involved in wrap-
ping in the described machine have been previ-
ously indicated. There will now be described the
production of characteristic types of fabric which
will make clear the elaborate nature of designs

which may be formed according to the present

Process,
In Figs. 7 to 10 inclusive the fabric has been
conventionalized to the extent that each of the
square in the grids shown In these figures rep-
resents a loop. The color obtained by plating
each loop is indicated by suiteble hatching. A
horizontal row of squares represents a portion
of a single course while a vertical row represents
a portion of a wale corresponding to a certain
needle. The character of the needles forming
the respective wales is indicated by the letters
running across the tops of the diagrams. Above
these letters are represented the positions of
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wrap fingers during the formation of the initial
courses shown at the tops of the figures. The
colors of the yarns carried by the representative
wrap fingers are illustrated by the hatching with-
in the circles corresponding to the hatching in-
dicating the colors of the wrapped loops. The
letters vertically arranged at the left of the figures
indicate the positions of the cam 24 during the
formation of the loops represented in the suc-
cessive courses. As pointed out in the description
of these figures, the convention which is adopted
illustrates the wrap fingers and needles in con-
formity with Fig. § while the faces of the fabrics
are illustrated. v .

In the following description the wrap fingers
will be said to be shogged “forward” when they
move in a direction opposite that of the cams,
i. e. counterclockwise, away from needles to be
panel wrapped, or to the left relatively to the

: needles as viewed in Figs. 7 to 10.

Vith the above general explanation there will
now be described the characteristics of the vari-
ous illustrated fabrics.

Referring first to Fig. 7 there is disclosed there-

., in a fabric comprising figured penel wrapping

end shogged and patterned individual needle
wrapping. Except in the course indicated at
280 for the formeation of which the cam 24 oc-
cupies the position ¢ there is panel wrapping on
one or more needles. ‘The needles on which panel
wrapping cccur are of the types 4a, 4D and G¢ ar-
ranged as indicated. ‘The other needles forming
the portion of the fabric which is illustrated are
of the type 4d and are slways depressed by the
csm 20 so that penel wrapping thereon does not
take place. By following the loops formed by the
finger 206 carrying e greem yarn, the steps of

shogging may be readily seen. 'The three fingers

which are used to form the panel wrapping are
shown as near the needies to be wrapped as they
may be in order to successfully form the design
{llustrated. That is, in suite of the fact that the
shogging of fingers at the $ime loop 284 is formed
has taken place cne step bechward of that illus-
trated at the top of Fig. ¥, the finger 282 is In
position to form this loop. Of course, the wrat
fingeyrs may occupy positions ferward of those il-
lustrated Hmited only by the possible width of
the penel formed by the machine. It is imma-
terial in the operation whether or not the fingers
used for panel wrapping are capable of wrapping
those needles on which individual wrapping is to
take place. As will be pointed out later, in fact,
panel wrepping and individuel wrapping may talke
place on the same neédles with one overlapping
the other. In the fabric shown in Fig. 7 there is
no double use of the same finger to produce koth
individual needle wrapping and panel wrapping
although this may be done as will be pointed out
hereafter. Of course, single as well as multiple
needles may be wrapped by panel wrapping which
term is used herein to designate such wrapping as
is effected by the action of the cams 5% and abut-
ment {18 and may be said to involve moving a
wrap yarn in an extended path whereby it may be
engaged with one or more predetermined needles
as contrasted with individual needle wrapping as
effected by cams 58 in which a wrap yarn is
moved in a restricted path to cause it to be en-
gaged only with a single needle irrespective of
positions of needles closely adjacent said single
needle. It will bg noted that the fingers used
for panel wrapping are successively brought into
action during the formation of the vertical panel.
An unwrapped series of loors such as 206 can of

4 2,146,986

course be produced in a generally wrapped series
of wales by withdrawal of the wrap fingers from
action as well as by the manipulation of cam 26
to lower all of the needles on which panel wrap-
ping may occur.

The design formed by individual needle wrap-
ping is produced in an obvious fashion by selec~
tively bringing into action and taking out of ac-
tion the various fingers on both sides of the center
finger 2086. Of course, this pattern may be inter-
rupted by the removal of all of the individual
needle wrapping fingers from acticn and may take
numerous forms well known in the art. Pri-
marily, this fabric is illustrated to indicate the
non-interference of shogging and patterning by
individual needles with panel wrapping and vice
verse. :

In Fig. 8 there is illustrated another type of
fabric which may be produced by the present ma-
chine. In this case the wrap fingers are shogged
and selectively brought into action and removed
irom action to produce a hollow  individually
wrapped figure. The openings therein indicated
at 208, 216 and 212 are filled by panel wrapping
produced in the present instance by three fingers
which are cut out of action or brought into action
selectively as will be obvious. In this fashion
with a minimum of complication a quite intricate
filled-in design may be produced. As will be ob-
vious hereafter, various loops within the panel
wrapped portion may be plated by individual
needle wrapping. The manipulation of the
needles to produce the panel wrapping will be
obvious from 2 consideration of the types of
needles and the positions of the cam 24 indicatec
in the figure.

In the fabric illustrated in Fig. 9 there are
illustrated o number of peculiar results effected
by the present machine. In this fabric a shogged
individually wrapped pattern indicated at 21G is
formed by the wrap fingers 218 which are selec-
tively brought into action in an obvious fashion
by the action of cams 58 on butts thereon. An
individuslly wrapped vertical panel at 220 is pro-

duced on a single wale by the use of three wrep 43

fingers 222 carrying the same color yarn. By the
use of the three fingers this vertical panel can e
produced in spite of the shogging. Ordinarily in
a machine capable of panel wrapping a panel of

this. character independent of shogging could ke |

produced by panel wrapping independently of the
shogging in the manner analogous to that illus-
trated in Fig. 7. In the present instance, how-
ever, this panel falls either within or very close
to the range of 2 panel formed by panel wrapping
with yarns of other colors. As 2 consequence,
even though e multiple number of wrap fingers
are necessary for its production individual wrap-
ping is relied upon for its formation.

The three fingers 224, 226 and 228 are similarly
used to form the panel indicated at 232 which, in
the present instance, is $Nlustrated as having side
projections. The finger 228, however, is alsc
available for panel wrapping at 234 although this
finger 228 is used to individually wrap the loops
indicated above and below the panel wrapped
portion 234 at 236. It will thus be seen how the
same finger may be used for hoth individual
needle wrapping and panel wrapping. Fingers
238 serve to produce the other colored portions
by panel wrapping. The finger 240 serves to
form the portions 241 by individual needle wrap-
ping. It is to be noted that this pattern follows
the shogging movements. The arrangement of
the series of fingers including 238, 240, 224, 22¢
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and 228 may be parsicularly pointed out inasmuch

_ as this illustrates the freedom of position of the

10

18

panel wrapping fingers which may be suitably

interspersed among the individuslly wrapping

_fingers which, of course, must cccupy definite

positions for the production of any given design.

As has already been indicated panel wrapping
at the same wrap point can only be used where
there is a spacing of the panel wrapping fingers
by an amount depending upon the arc of their
action. In the present instance, it is assumed
that panel wrapping by fingers 242 and 244 would
not serve to wrap the needles forming any por-
tions of the righthand wrapped panel. In gen-
eral, it might happen that these fingers would
have to be moved further to the left than illus-
trated in the figure. The fingers 242 and 244
serve to form the panels 246. The needles in-

. volved in this case are without shoulders so that
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wrapping always takes place so long as either of

the fingers 242 or 244 is in action. Of. course,
this panel may be interrupted by removing both
of the fingers from action just as each is removed
for replacement by the other. The fingers 242

and 244 also wrap in the portions indicated at 246

and 288. The finger 244 is always forward of the
extreme lefthand needle which is capable of tak-

ing panel-wrapping yarns at 52 and, accordingly,

the forward boundaries of the portions 256 which
are wrapped by the yarn of finger 248 are mnot
affected by the shogging. These portions are
affected, however, by the positions of the cam 24
except the extreme lefthand wale which is formed
on a needle without.shoulders. The portions 248
on the other hand have their shape determined
both by the shogging and the positions of ‘the

.cam 24 as will be obvious inasmuch as the finger

242 can only wrap needles to its rear as ilius-
trated in Fig. 9. Accordingly in the extreme left-
hand panel of Fig. 9 it is shown how panel wrap-
ping may be independent of or dependent upon
the shogging for the production of figures. There
may be particularly pointed out the courses indi-
cated at 252 in which wrapping takes place on
the .extreme forward needle irrespective of the
fact that the other panel needles are not wrapped,
while there may be contrasted the course 254 in
which the extreme forward needle is not wrapped
because the finger 242 is to the rear thereof. It
is thus seen that shogging may be used instead of
removal of a finger from action to break a panel
formed on a needle which is always in raised posi-
tion to receive a wrap yarn if any is presented.

In PFig. 10 there is illustrated a fabric in which
individual needle wrapping _takes place over panel
wrapping and a wrap finger is used for both in-
dividually wrapping and panel wrapping needles.
The fingers 266 and 262 are used for panel wrap-
ping, the former being also used for individual
wrapping at 270. The shogging which takes place
determines.the forward extremity of the wrap-
ping by the finger 260 which produces the por-
tions 264 and 266. The finger 262 produces the
panel wrapping indicated at 268. The finger 272
individually wraps needles forming loops indi-
cated at 274 which are plated over the panel

_ wrapping by the finger 260, and at 276 over the
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panel wrapping 268 of the same color. - Alterna-
tively finger 212 may be rendered inactive at 276.
At 278 this finger produces individual needle
wrapping which does not overlap the panel wrap-
ping ihasmuch as the needle forming 278 is not
wrapped by the finger 260 in the first course. The
fingers 282 and 284 produce individual needle
wrapping at 280 and 286. The arrowhead is ter-

minated at 288 by removing the individual wrap-
ping fingers from action and causing all of the
panel needles except those forming the panel 266
to be removed from action. i

The above four examples illustrate the great
variely of effects producible by the process and
machine of the present case. It will be readily
seen that these effects are of a far more elaborate
nature than those producible by panel or indi-
vidual needle wrapping alone,

What we claim and desire to protect by Letters
Patent is:

1. The method of knitting a fabric having wrap
designs on a circular series of needles which are
movable at a knitting point to draw stitches of
main and wrap yarns including, in the formation
of a course, moving a wrap yarn in an extended
path whereby it.may be engaged with a plurality
of predetermined needles, and moving a wrap

‘yarn in a restricted path whereby it can be en-

gaged only with a single needle irrespective of
positions of needles closely adjacent to said sin-
gle needle on both sides thereof..

Z. The method of knitting a fabric having wrap
designs on a circular series of needles which are
movable at s knitting point to draw stitches of
main and wrap yarns including, in the forma-
tion of a course, moving a wrap varn in an ex-
tended path whereby it may be engaged with a
plurality of predetermined needles, and moving a
wrap yarn in a restricted path whereby it can be
engaged only with a single needle irrespective of
positions of needles closely adjacent to said single
needle on both sides thereof; and, in the forma-
tion of another course, moving the last named
wrap yarn in g restricted path whereby it can be
engaged only with a different single needle to
form a shogged pattern.

3. The method- of knitting a fabrlc having
wrap designs on a circular series of needles
which are movable at a knitting point to draw
stitches of main and wrap yarns including, in the
formation of a course, moving & wrap yarn in
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an extended path whereby it may be engaged with

& plurality of predetermined needles, and moving
one or more of a series of wrap yarns restrictedly
whereby any so moved can be engaged only with
& single needle. irrespective of the positions of
needles on both sides of and closely adjacent to
any needle thus individually wrapped; and, in
the formation of another course, moving a dif-
ferent one or miore of said series of wrap yarns
restrictedly in g similar fashion, but so that at
least one yarn is engaged with a single needle
other than that with which it was previously
engaged to thereby form a shogged pattern.

4. The method of knitting o fabric having wrap
designs on & circular series of needles which are
movable at a knitting point to draw stitches of
mein and wrap yarns including, in the formation
of a course, moving a wrap yarn in an extended
path whereby it may be engaged with a plurality
of predetermined needles, and moving a wrap
yarn in o restricted path whereby it can be en-
gaged only with a single needle irrespective of
positions of needles closely adjacent to said single
needle on both sides thereof; and, in the forma-
tion of another course, moving the first named
wrap yarn in an extended path whereby it may

be engaged with a different plurality of predeter--

mined needles. . )

5. The method of knitting a fabric having wrap
designs on a circular series of needles which are
movable at a knitting point to draw stitches of
main and wrap yarns including, in the forma-
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tion of a course, moving & wrap yarn in an ex-~-

tended path whereby it may be engaged with &
plurality of predetermined needles, and moving
a wrap yarn in a restricted path whereby it can
be engaged only with g single needle irrespec-
tive of positions of needles closely adjacent to said
single needle on both sides thereof; and, in the
formation of another course, moving the fArst
named wrap yarn in an extended path whereby
it may be engaged with a different plurality of
predetermined needles, and moving the second
named wrap yarn in a restricted path whereby
it can be engaged only with a different single
needle to form & shogged pattern.

6. The method of knitting a fabric having wrap
designs on a circular series of needles which are
movable at a knitting point to draw stitches of
mein and wrap yarns including, in the formation
of & course, moving a wrap yairn in an extended
path whereby it may be engaged with a plurality
of predetermined needles, and moving a wrap
yain in & restricted path whereby it can be en-
gaged only with g single needle next to one of said
predetermined needles irrespective of positions of
needles clogely adjacent to said single needle on
both sides thereof.

7. The method of knitiing a fabric having wrap
designs on a circular series of needles which are
movable at a knitting point to draw stitches of
main and wrap yerns including, in the formation
of a, course, moving & wrap yarn in an extended
path whereby it may be engaged with a plurality
of predetermined needles, and moving a wrap
yvarn in a resiricted path whereby it can be en-
gaged only with & single one of said predeter-
mined needles irrespective of positions of needles
closely adjacent to said single needle on both sides
thereof.

8. The methed of knitting a fabric having wrap
designs on a circular series of needles which are
movable at & knitting point to draw stitches of
main and wrep yerns including, in the forma-
tion of a course, moving & wrap yarn in an ex-
tended path whereby it may be engaged with

; heedles located on hoth sides of one or more pre-
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determined needles without being engaged with
said predetermined needles, and moving & wrap
yarn in a restricted path whereby it can ke en-
gaged only with o single one of said predeter-
mined needles irrespective of positions of needles
closely adjacent to said single needle on both sides
thereci.

- 8. The methed of knitting & fabric heving wrap
designs on a circular series of needles which are
movable at 2 knitting point to draw stitches of
main and wrap yarns including, in the forma-
tion of a course, moving a wrap yarn in an eg-
tended path whereby it may be engaged with a
plurality of predetermined needles, and moving
a wWrap yain in g restricted path whereby it can
be engaged only with a single needle irrespective
of positions of needles closely adjacent to said
single needle on both sides thereof; and, in the
formation of another course, moving a different
wrap yarn in 2 restricted path whereby it can
be engaged only with the same single needie,

10. A knitting machine including a ecircle of
needles, main yarn feeding means, means for
-actuating said needles at a knitting point to draw
stitches, means for selectively postioning needles,
means for moving & wrap yarn in an extended
path whereby it may be engaged with a plurality
of positioned needles to produce panel wrapping,

and means for moving e wrap yarn in g restricted
path whereby it can be engaged with only a single
needle to produce individual needle wrapping ir-
respective of positions of needles adjacent said
single needle on both sides thereof.

11. A knitting machine including & circle of
needles, main yarn feeding means, means for ac-
tuating said needles at a knitting point to draw
stitches, wrap fingers, means for shogging said
wrap fingers whereby they may he located in
selected operative relationships to the needles,
means for selectively locating needles in posi-
tions to receive yarns from wrap fingers, means
for selectively moving wrap fingers to panel wrap
a plurality of needles so located, and means for
selectively moving wrap fingers to individually
wrap needles irrespective of positions of needles
adjacent any of said individually wrapped
needles on both sides thereof.

12, A knitting machine including a circle of
needles, main yarn feeding means, means for ac-
tuating said needles at g knitting point to draw
stitches, wrap fingers, means for selectively lo-
cating needles in posifions to receive yarns fromz
wrap fingers, means for selectively moving wrap
fingers to panel wrap a plurality of needles so lo-
cated, and means for selectively moving wrap
fingers to individually wrap needles ixrespective
of positions of needles adjacent those individually
wrapped on both sides thereof.

13. A Eknitting machine including a circle of
needles, mein yarn fecding means, means for ac-
tuating said needles at 2 knitting point to draw
stitches, wrap fingers, means for selectively locat~
ing needles in positions to receive yarns from wrap
fingers, means for selectively moving wrap fingers
to panel wrap s plurelity of needles so located,
and means for selectively moving wrap fingers to
individually wrap needles irrespective of posi-
tions of mneedles adjecent those individually
wrapped on koth sides thereof, sald wrap fingers
being ecapable of both panel and individual needle
wrapping.

14, A knitiing machine including a circle of
needies, main yern feeding means, means for ac-
tuating said needles at a Imnitting point to draw
stitches, wrap yarn cerrying fingers adapted, by
ceniact with needles, {0 nass to one side thereof
wiile moving cutwerdly and fto the other side
while moving inweardly, means for actuating at
least one of szid wrap fngers to cause it to wrap
sclely the needie with which 16 contacts irre-
spective of positions of needies adjscent said
needle on hoth sides thereof, and means engag-
ing the yarn cerried by af least one of such fin-
gers to cause it to engage a plurality of needles
to produce pancl wrepping.

15. The method of Lnitiing a fabric having
wrap designs on & clrculer series of needles which
are movable et o knitting point to draw stitches
of mein and wrap yarns including, in the formea-
tion of a course, moving & Wrep yarn in sn ex-
tended path whereby it may be engaged with a
plurality of predefermined needles, and moving
another wrap yarn in an extended path whereby
it may be engaged with a different plurality of
predetermined needles; and moving a wrap yarn
in a restricted path whereby it can be engaged
only with a single needle irrespective of positions
of needles closely adjacent to said single needle
on both sides thereof.

HAROLD E. HOUSEMAN.
WILBUR L. HOUSEMAN.
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