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30 Claims.

Our invention relates to knitting machines for
the production of figured fabric and in some re-
spects is an improvement on that new type of
knitting machines set forth in our co-pending
application, Serial No. 409,201, filed September 9,
1920, Patent No. 1,662,627,

The present invention permits the use of a
single pattern to control an entire machine, pro-
vides for the positive functioning of the stitch-
forming elements in the event of failure of the
pattern controller to act, thereby eliminating a
source of waste of cloth and breakage of needles,
eliminates the breakage of needles or needle lift-
ing jacks in the event of the failure of the parts
of the pattern mechanism to move the full dis-

tance contemplated for peérfect operation, and’

provides for a superior method of operation of
the needles in machines having two needle banks
cooperating in the same manner as the dial and-
cylinder needles of the well-known circular ma-
chine, whereby a figured cloth is produced that

is thin and possesses other desirable  features.

These and various other objects of our invention
will be apparent to those skilled in this art, from
the disclosure.of the preferred form of the inven-
tion shown in the accompanying drawings, where-
in Figure 1 is a plan view, partly in section, of a
circular knitting machine embodying our inven-
tion;

Figure 2 is a section thereof on the
tion line II—1II of Fig. 1;

Figure 3 is a section of a portion of Fig. 2 with
the parts of the machine in 3 different position;

Figure 4 is an elevation of a detail of a needle
lifting cam;

Pigure 5 is a detail of the dial and dial needle:
of the machine in Fig, 1; :

Figure 6 is a section on the line VI—VI of Fig. 5;

Figure 7 is a section of a circular machine em-
bodying a modification; B

Figures 8 and 9 are sectional details of the ma-
chine of Fig. 7, showing the parts in different
positions; and ’ X

Figure 10 illustrates a modified form of pattern
controller and connections therefrom to the knit-
ting machine.

In the knitting machine shown in Figures 1
to 6, a bank of needles 11 representative of stitch-
forming elements is laid in individual slots in the
outer surface of the stationary needle cylinder
12 for operation by cams located on the inner
face of a cam cylinder 13 which is mounted as
usual to turn in a circular trackway on the bed
plate 14, A second bank of needles 15 is laid in
radial slots in the stationary dial 17; their hook

proken sec-

(CL 66—25)

ends alternate with the cylinder needles 11, and
they are operated by the cam or cams in the
lower face of the dial cap 18 which is rotated
synchronously with the cam cylinder 13. The
yarn guides or carriers 19 move with the cam cyl-
inder 13 and dial cap 18 and may be mounted on
the outer edge of the latter in the usual manner.

In general, these constructions are similar to
those commonly found in circular knitting ma-
chines, the points in which they distinguish from 85
former machines appegring hereinafter. For
clearness, the supports for the dial and the yarn _
guides have been omitted from the illustrations
-and likewise the supports for the yarn cones and -
other mechanisms common in circular knitting 7o
machines, thé application of which to the present
machine will be understood by those skilled in
the art. .

Four yarn carriers and sets of cams are shown °
in the drawings, but any number may be em- 75
ployed, as will be apparent. The cams on the
inner face of the cylinder 13 include the usual
stitch cams 22 and resting cam 24, the first of

" which rides over the needle butts 23 to retract

or pull down the cylinder needles below the top g
of the needle cylinder 12 after they have been
raised to take on yarn to form a new stitch; the
resting cam 24 is recessed below each stitch cam

to permit tliis complete retraction of the needles
~while the trailing end-walls of its recesses pro- g5
vide cam surfaces which immediately raise the .
needles slightly to the rest positions in which

. they are held until later raised still farther to

take on further yarn. In the production of fig-
ured fabrics this raising of the needles to take 90
on yarn may be controlled solely by a pattern
mechanism later described. However, at times
the usual needle raising cam will be found useful,

as later appears, and we have therefore retained

the usual needle raising cams 25, one for each 95
feed, but-these are here made manually adjust-
able into and out of operating position, for ex-
ample as shown in Fig. 4. As there shown, the
cam cylinder 13 is slotted axially at 27 back

of each raising cam 25 and the latter is provided 100
with-g rectangular lug 28 to ride in the slot; a bolt

29 bearing on the lower end of the slot and thread-

ed in the lug, provides for the elevation of the
.cam into operation or its depression into the
wholly inoperative position of Figure 2. When 105
held at their highest operating positions these
raising cams as usual raise every needle to such

a position that the preceding stitch or loop is - -
dropped behind the open needle latch and hence
produce knit cloth without fisures and without 110
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the assistence or operation of the pattern mech-
anism. For selectively raising the needles under
the control of the pattern mechanism (the rais-

ing cams 25 being depressed from this high po-.

sition), other raising cams 54 are employed to
act on the needles when individual interposable
members 36, located around and outside the nee-
dle bed 12, are interposed between these cams
and the respective needles. Preferably each cyl-
inder needle is provided with a jack 30 positioned
in an extension of the needle slot so as to extend
the needles in effect, so that this pattern-con-
trolled needle-raising mechanism may be located
out of the way of the cams 22, 24 and 25 pre-
viously mentioned; jack lowering cams 31 on the
cam cylinder are used to act on the jack butts 32
to retract the jacks simultaneously with or just
in advance of the retraction of the needles by
the cams 22 and thus relieve the needles and the
needie_ butts of the additional work of depressing
the needle extensions. The usual resilient bands

33 hold both the needles and the jacks in these
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slots. ‘In the machine illustrated, the inter-
posable members 36 are interposed directly be-
tween the raising cams 54 and the jacks 30 and
in such & construction the members 36 are prei-
erably.sliding levers laid in individual radial slots
in the annular ring 37 which is atfached to the
frame of the machine by brackets 38 in such a
position that the inner ends of the levers lie in
the path of the raising cams 54 and the cams 44
on the underside of the horizontal flange of the
cam cylinder 13 may engage the vertical butts
45 on the levers to slide the latter underneath
the jack butts 32. Pivot pins 43 extending

through the slots 42 hold the levers in their slots

in the supporting ring 37. An interposable mem-
ber or lever 36 may be provided for every jack,
gnd hence for every needle, but we have found
that sufficiently clear designs may be produced
if the stitch-forming elements are operated in

groups of a few adjacent elements, and especially -

if operated so that two adjacent stitches are
drawn alike as by operating the needles in pairs;
in the present machine a single lever 36 is pro-
vided for each two adjacent jacks. One of the
positioning cams 44 is provided for each feed in
the machine of Figs. 1 to 6, that is to say, four
in all, and each is placed angularly in the rear of
a jack retracting cam 31 so as to push in under
the jack butts any and all members 36 that may

have been held out from under the butts during

the passage of the preceding feed. In opposition
to the positioning cams 44, individual springs 50
tend to pull the members 36 out from under the
jack butts 32 and thus remove them from their
interposed positions; these springs are normally
prevented from acting by individual spring
pressed latches 51 located in recesses in the bot-
toms of the lever slots, each of which automati-
cally engages a shoulder on its lever (Figs. 2 and
3) as the latter is pushed under its jack butts by
the cams 44 and thus holds the lever under these
butts uhless pulled down into releasing position
by the action of the pattern controller. The rais-
ing cams 54, one for each feed, are carried on a
second cam cylinder 55 that is turned synchro-
nously with the main cam cylinder 13 and these
cams are respectively disposed in advance, an-

gularly, of the retracting cams 22 and 31 and in.
. substantially the same angular positions as the

usual raising cams 25. The cams 54 are capable
of raising the inneér ends of the levers 36 so high
that when the levers are held underneath the
jack butts by the latches 51, the corresponding

1,097,016

needles are raised et each pass of & cam 54 (as
shown in Figure 3) to a position in which the
preceding loop slips behind the needle latch and
the needle takes on thread from the passing yarn
guide. It follows from this construction that
every pass of a yarn guide 19 in front of a needle
is preceded by 2 pass of a lever positioning cam
44 over the lever 36 corresponding to that needle,
and the lever is then retained in its jack-and-
needle raising position by its latch 51 so that the
succeeding raising cam 54 will raise the needle
to form a new loop unless the pattern controller
acts to pull down the latch and permit the spring
50 to pull out the lever from under its jack butts
before the raising cam reaches it; in this latter
.case, that is to say when the lever 36 is released
by the pattern control and retracted by its spring
50, the pass of the lever raising cam 54 raises
the lever but the retracted lever now passes the
end of the butt 32 of its jack without engaging
it and the corresponding needles remain down
and do not take on yarn. The succeeding posi-
tioning cam. 44 again returns all the released
levers 36 inwardly under the jack butts and thus
returns eall the levers to needle raising position. 100
As to the whole bank of stitch-forming elements ’
11, the selection of the elements to be raised (or
otherwise actuated in a particular way) for a
pass of any feed, is timed with respect to that
feed pass, and to that end, in the present in-
stance, the relation is intended to be progressive,
that is to say, the retraction of called or selected
levers is a continuous progressive operation with
respect to each yarn guide, being carried on
_simultaneously with the turning of the cam cyl-
inder, so that the movement of the cams is not in-
terrupted by the action of the pattern mecha-
nism; and the action and manifestation of the
control by the pattern mechanism is not inter-
fered with by the continuous movement of the jj5
cams; in progression or succession the called
levers are retracted while they and their needies
and the respective jacks as progressively left ab
rest between each pass of a2 positioning cam 44
and the pass of the raising-cam 54 immediately 126
behind it. 'The levers may be retracted literally
seriatim, one at & time, or a number may be re-
tracted together between each two of the cams
44 and 54; the number that may be retracted
simultaneously obviously depends on the spacing 125
between the cams and the speed of the cam cyl- -
inder. In order to provide ample time for the
retraction movement and also the simultaneous
retraction of as many levers as possible, the cams
44 are located as close as practicable behind the
lowering cams 31, and hence as far shead of the
following raising cam 54 as possible.

Tt may be noted at this point that the function
of the pattern controller (regardless of its nature
and location) is solely to release the stitch-
forming elements from the action of the cams; it
simply withdraws or causes the withdrawal of the
interposed members 36 from between the needles
and the raising cams 54, so that should the pat-
tern controller fail to ‘exercise control of any
needle or needles at any time when it is intended
that the control should be exercised, the needle
or needles in question are caused to knit regularly
and the only, or substantially only, result is im-
perfect figuring and possibly additional stitches _<.
in the fabric. No holes are produced in the fabric
however by the failure of certain needles to rise;
peither are uncast off stitches permitted to pile
up on any needle until the latter is bent or broken
and the operation of the machine interrupted 1. J
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until repaired. This is an important feature of
our invention and is independent of the nature
and location of the pattern controller and may be
embodied in numerous ways. Another important
feature of our invention involves the manner in
which the interposable members 36 are moved into
and out of acting position, that is to say, the man-
ner in which we interpose the members which
transmit to the stitch-forming elements the con-
trol, or the power which actuates-them. Pref-
erably each of these members is moved on a line
that is at an angle to the direction of the action
of the force that it transmits, and preferably at
right angles thereto; this is illustrated in the ma-
chine described where the levers 36 slide at right
angles or radially to the needle cylinder when be-
ing-interposed or withdrawn, and where the line
of action of the raising cams 54 is parallel to the

‘cylinder axis. The advantage of interposing and

withdrawing these members by movements at an

damage to the machine if the interposed member
is left at any time in an intermediate position,
that is to say, for example, if the member 36 fails
to move to either its extreme right hand or left
hand position in Fig. 2 but stops somewhere be-

.tween these two positions and is struck by a rais-

ing cam 54 while in this intermediate position. By
way of contrast, in those prior devices in which
the needle jack'is the interpdsable member and
is shifted lengthwise in its slot into and out of
the path of a raising cam on the cam cylinder, if a
Jack is accidentally left with its butt in the path
of the forward end of the cam instead of well
above or well below it, the end of the cam strikes
the butt and bends it against the face of the
needle cylinder, and the machine must be stopped
and repaired. Such -an accident cannot occur
when the interposable member in interposed by
movement at a liberal angle to the line of the
needle-raising action on it as will be apparent,
and this feature is applicable to other stitch-
forming mechanisms than that illustrated, and
regardless of whether the interposable member is
interposed directly between a raising cam and a
needle jack, as shown, or not, as will be obvious to
those skilled.

The pattern controller preferred is located
remote -from the needle bed, and while there
may be more than one for the machine, a single
controller will usually be sufficient since a re-
motely located controller can control a relatively
large number of stitching elements. By locating
the controller or controllers away from the ma-
chine ample space can be provided for the pat-
tern 35 which, therefore, may be of any size
desired; also in this manner at least one side
of the needle bed and the fabric may be left
accessible to the operator although the controlled
elements are distributed on all sides of or all
around the needle bed. This will become ap-
parent from the following description of the con-
troller and the controller connections illustrated.
The moving pattern-controlling member-35 of
the controller shown (which determines the op-
eration of the lever latches 51) is a long sheet

or belt of a thin flexible material, a heavy paper.

for example, and is marked in accordance with
the figures or design desired in the fabric by
means of pérforations which are so placed in
the sheet as to fall upon the longitudinal grooves
58 in the surface of the pattern drum 59 as
the latter is turned.. This drum is turned con-
tinuously ,(clockw1se in Fig. 2) at a fixed rate
with respect to the speed of the cam cylinders

13 and 55, and is provided with pins 60 to enter
holes in the edges of the pattern sheet to draw

the pattern sheet‘along with it. When the pat-
tern sheet is of great length it is looped over.

and under loosely journalled rolls 62, another

roll 63 running loose in one of the loops of the

3

8

sheet ‘so that its weight maintains the sheet -

under a little tension. A series of selector bars
or feelers 66, hung on pivots 65 extending through

slots, rest with their feeler fingers 67 in contact

with the pattern sheet in the paths of the pat-
tern perforations and at their opposite ends are
connected by fillamentary connecting members,
such as flexible connections like the cords or
wires 68, extending around the machine, to the
respective latches 51 of the jack levers as shown
for example in Figs. 1 and 2. Each cord. or
wire 68 is carried over such pulleys 69, 70, 71,
72, or other supports, as may ‘be necessary. In-
dividual springs 74 pull the feelers to the left
(Fig. 2) and down lightly against the pattern
sheet so that the latter may pass freely under-
neath the feelers until a perferation reaches one
of the feelers when its finger is pulled through
the same and into that slot 58 in the drum
which happens to-be beneath that perforation.
The continued turning of the drum 59 brings
the rear wall of the drum slot against the feeler
finger or feeler ﬁngers which have fallen into
this slot and pushes Such feeler or feelers length-
wise underneath the ram 78 which is connected
by -a link 79 to.a crank pin 80 that is geared
to the drum 59, so that the ram descends on
the projected feelers to cause them to pull their
cords 68 and depress the attached latches 51,
thereby permitting the respective members 36
to be pulled. back from under their jack butts
as before described. The ram 78 passes the un-
projected feelers 66 without striking them. The
depression of the cord end of the projected se-
lector feelers also withdraws the fingers from
the drum slot and pattern perforation as will
be apparent, and the ram holds them lifted mo-
mentarily while the pattern sheet continues to
move, so that when the ram 78 rises and the
fingers are again pulled down by the springs 74,

the fingers strike against an unperforated por-

tion of the sheet and the feelers slide back to
the rest posmon shown in Figure 2. A shoulder
may be provided on the ram end of each feeler,
as shown in Fig. 2, back of which the ram en-
gages, to keep the springs 74 from puiling the
feelers from underneath the ram until the latter
rises. This operation of depressing the feelers
by the ram, releasing them again, and returning
them to their rest positions, is made to occur
within the time that the continuous turning of

85
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the drum brings the succeeding slot 58 of the

drum, and possibly another perforation or row
of perforations, under the row of selector fingers,
and the pattern sheet is so perforated and the
drum is driven at such a speed as to bring about
directly the successive progressive retraction of

the selected levers 36 that.is required. That is -

to say, the pattern is so perforated as to select
the feelers progressively, acting on one or a few
at a time (the number from which a selection
is made at any one time depending on the spac-
ing between the positioning and raising cams 44
and 54 and corresponding to the number of
levers 36 that it is possible to release simulta-
neously), and furthermore the pattern is so timed
and so driven with respect to the cam cylinder
that its selections are made at such times that
the selected levers 36 are retracted intermediate
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the positioning and raising cams. The progres-
sive retraction of the levers 36 that is needed
to preserve the continuity of rotation of the
cam cylinder is brought about therefore, directly
by the progressive pulling of the cords 68, which
is preferred for the sake of simplicity, and the
latter is here shown as brought about directly
by the progressive selection from the plurality
of feelers related to the single pattern, altho
it may be broughts about in other ways. As
before pointed out, the number of levers 36 that
may be retracted simultaneously, determines the
maximum number of feelers from which the pat-
tern 35 may make a simultaneous selection; ob-
viously therefore, the greater the distance be-
tween each positioning cam 44 and its following
raising cam 54, the shorter may be the length
of the pattern sheet 35 for a given figuring of
the fabric.

The main cam cylinder 13 and the second cam
cylinder 55 are turned synchronously in the fixed
relation shown in the drawings by means of the
gears 82 and 83 respectively which are driven
from the main shaft 84 and which at the same
time drives the drum 59 at the desired speed
proportionally to the speed of the cam cylinders,
through the agency of the chain 85 and the
intermediate gears 86 terminating in the shaft
87 of the drum 59.

Each selector finger of a remote pattern con-
troller may be connected to and hence contrel
an individual stitch-forming element or pair of
adjacent elements; in the alternative, two or
more such elements (or pairs of adjacent ele-
ments) in different parts of the bed but that
are always to be operated together, may be con~
nected to the same selector bar, thus reducing
the number of selector bars, simplifying the prep-
aration of the pattern, etc. In the machine

shown, the pattern is to be repeated four times-

around the machine, that is to say, the four
quarters of the tubular fabric are to be knitted
with the same design, and hence each selector
66 is connected to four latches 51 spaced ninety
degrees apart. For example (Fig. 1), the cord
from the latch at 51a is tied at 90 to the cord
from the latch at 51b, and the latter is tied at
91 to the cord from the latch at 5lc, while the
cord from the latch 51d is carrigd compietely
around the pulley 72¢ and is also tied at 91
to the cord from the latch at 5lc¢; in a similar
manner the cord from the latch at 5le is tied
to the cord from the latch at 51f and the latter

‘cord and the cord from the latch 51k are tied

at 92 to the cord leading from the latch 5lg.
The remaining needles are similarly intercon-
nected in fours in regular order, the intercon-
nections being only partly completed in the draw-
ings in order to avoid confusion of the lines.
Obviously, when any lever 36 of any set of four
needles is released and retracted from needle
operating position, the other levers 36 of the
same set are similarly released and the four
quadrants are knitted with the same design.

Not less than four yarn guides 19 are needed-

with this arrangement in order to supply yarn
to every needle everytime it is raised high enough
to drop its preceding loop back of ifs latch;
otherwise loops would be cast off prematurely and
holes formed in the cloth. .
Machines embodying the invention as thus
described may be oeprated in various ways; for
example, and first assuming that the dial is
omitted: If any considerable length of unfigured

5 fabric is to be formed of simple “knit” stitches,

1,027,016

either of & single solid color or striped by courses,
the needle raising cams 25 may be used o ad-
vantage; for this purpose they are raised so high
manually, by means of the bolts 29, that as the
main cam cylindér 13 is turned about the needle
bank 11 these cams raise the needies to a “knit
stitch” height; that is to say, as each thread
guide passes any needle the latter is raised so
high while taking on the thread of the passing
guide that the preceding loop is dropped back
of the needle latch so as to be cast off when the
succeeding stitch cam 22 retracts the needle

80

85

again. Yarn is supplied by the yarn guides 19, -

and in each rotation of the cam cylinder as many
courses or rows of stitches are added to the
fabric as there are thread guides, four in the
machine shown. If yarns of different colors are
supplied to the different guides the fabric is
striped horizontally by courses Or TOWS. The
driving connections of the pattern drum 59 may
be interrupted so that the drum does not turn
when the cams 25 are employed in this manner,
thus making it unnecessary to provide a length
of paitern sheet 35 corersponding to the un-
figured portion of fabric. The levers 36 and
lever raising cams 54 also perform no function
during this operation and the driving connec-
tions of the second cam cylinder 55 may also be
discontinued if desired and if a disconnecting
means is provided. If the driving connections
of the second cam cylinder 55 are not inter-
rupted, the same result may be accomplished
by the jacks, levers 36 and lever raising cams
54 without the-assistance of the needle raising
cams 25. In this mode of operation the cams
25 are depressed to the level of the ring 24 and
the driving connections of the pattern drum
59 are interrupted to reduce the length of the
pattern sheet as before or, in the alternative,
the pattern sheet 35 is left unperforated for a
corresponding length. All the levers 36 are per-
manently held under the jack butts 32 by the
inaction of the feelers 66, this inaction permit-
ting the latches 51 to retain their hold on the
levers, and accordingly all the needles are raised
to knit at every pass of every jack raising cam
54 and every needle casts off the previous loop
and forms a stitch on the passage of every thread
guide. Since in both of these operations the
needles are raised ab every pass of every yarn
guide, both these modes of operation require
that yarn be supplied by every guide 19. The
same result may however be accomplished with
the assistance of the pattern sheet (without the
aid of cams 25) when yarn is supplied to only a
part of the thread guides 19. In this dperation
thg pattern sheet 35 is so perforated that all
the latches 51 are pulled down and correspond-
ingly all the levers 36 retracted out of jack ele-
vating position, in advance of such lever raising
cams 54 as correspond to the unthreaded yarn
guides 18; on the other hand, none of the latches
51 are actuated and none of the levers 36 re-
tracted in advance of the passage of the raising
cams 54 corresponding to the yarnguides 19 that
are supplying yarn. Accordingly every needle
is made to knit at every pass of yarn, but is held
inoperative at the passes of the unthreaded
guides in order that the loops may not be cast
off as incomplete stitches and the continuity of
the cloth interrupted.. This last method of pro-
ducing unfigured cloth is particularly useful
where shorter lengths of unfigured cloth of a
solid color (or striped by rows) are desired, such
as intermediate figured portions of the same
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fabric, since this method requires only the un-
threading of certain of the thread guides, the
proper perforations of the pattern sheet 35 being
provided for at the time tHe sheet is perforated
for the figuring of the fabric which occurs be-
fore or after, or both before and after, the un-
figured portion. For the production of figuring
in colors, yarns of the different colors (or in the
case of cross dyeing, yarns of different mate-
rials or previously subjected to different treat-
ments) are placed in successive guides. 19 and
the needles are raised to take on the different

yarns as the desired figuring ‘of the fabric may.
require and as the operation of the needles is.

directed by the pattern sheet 35; when a needle
is not raised to.take on yarn from any one of
the yarn passes, the yarn of that pass reaches
straight across behind the space occupied by that
needle, and hence does not appear on the face
of the fabric at that point. -Thus in the machine
iltustrated, each course or row of stitches may
be made up in part of stitches of ome color
and in part of stitches of the other color, the
varn of the first color fioating or iying loosely
behind the stitches of the second color and the
second color lying loosely behind the stitches of
the first. - White yarn for example may be sup-
blied fto two diametrically opposite yarn guides
19 and red yarn supplied to the two intermediate
guides. As the cam cylinder is turned and the
white yarn is passing any lot of adjacent needles,
the pattern 35 being drawn under the feelers
66 presents perforations to such of the feelers
of the needles of that lot as it is desired should
skip the white yarn and knit the red yarn carried
in the following guide. Accordingly those
needles (of the lot in question) which are o
knit the red yarn in that course are not raised
when white yarn guide passes them but remain
retracted and the white yarn reaches straight
across the spaces occupied by them; all the

other needles of the lot are raised however and-

so take on and form stitches from the white
yarn from the passing guide because their feelers
find no perforations in the pattern sheet and
hence their lever latches 51 hold the correspond-

ing levers 36 in jack raising position during the

time the corresponding cam 54 raises them. Im-
mediately after the white guide passes each
needle however, a positioning cam 44 follows it
and replaces all the retracted levers under the

* jack butts again. When the next raising cam

54 (which corresponds to and-cooperaies with a
red yarn) approaches the same lot of needles
the pattern mechanism has advanced to exer-
cise further control of the same needles and now
the feelers which found no perforations while
the white yarn was passing and hence permitted
the making of stitches of the white yarn, are
presented with perforations in- advance of the

passage of the red yarn guide and acocrdingly

their needles remain down as the red yarn passes
them. On the other hand the needles that re-

" mained down and made no stitches during the

passage of the white yarn now have no perfora-
tions presented to their feelers and hence knit
the red yarn. These two yarn guides, one white
and the succeeding red yarn, thus lay a single
complete course.or row of stitches with each
complete rotation of cam cylinder, some of the
stitches beinig red and the.others white as re-
quired by the figuring desired; obviously the red
Vyarn might be laid before the white, and the
operation may be continued through additional
courses with such changes in the arrangement
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of the red and white stitches as the design may
call for. 'The second pair of thread guides lay
another single course simultaneously with the
first pair and in a similar manher and under
the simultaneous control of the pattern mecha-
nism, and thus as many courses of stitches are
added to the fabric at each turn of the cam cyl-
inder as there are sets of colored yarns. Since
each feeler controls four needles (or pairs of
adjacent needles) and four sets of raising and
stitching cams are employed in the manner illus-
trated, the second set of yarn guides is needed
not only to increase the rate at which the fabric
is produced but also to prevent the casting off
of incomplete stitches and to preserve the con-
tinuity of the fabric as before indicated and as
will be apparent to those skilled in the art. It
may be noted at this point that while the same
design is’ worked into all the quadrants of the
tubular fabric by this operation, the coloring
is reversed in some of the quadrants; that is to
say, with the operation exactly as described, in
two opposite quadrants of the fabric the figure
may appear as red on a white backeground but
in the other two quadrants the figuring will
appear as white on a red background. This is
due to the fact that as many needles 11 (or
rather pairs of adjacent needles) have been
coupled together into a group by the cords 68
as there are yarn guides, the (pairs of) needles
being tied and operating together in groups of
fours and four yarn guides being employed. Ac-
cordingly every time any group of four needles
is raised to take on yarn, two opposite needles
take on white yarn and simultaneously the other
two needles take on red yarn, with the result
that opposite quadrants of the fabric are con-
structed exactly alike, but the other two quad-

rants are alike in design but reversed in color- -

ing. The reversing of the coloring ‘among the
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quadrants may be varied, and other variations

secured by other relative distributions of the
colors ameng the yarn guides 19. All quadrants
may be made alike by coupling together by the
cords 68, into each group, as many needles (or

‘pairs of adjacent needles) as there are setg

of colors, and other arrangements may be de-
vised to obtain other effects. Designs may also
be worked out in knit and tuck stitches with the
assistance of the needleraising cams25. Forthis
burpose the cams 25 are manually raised sufi-

ciently high above the ring 24 to raise all the

needles high' enough -to take on the thread of
the passing guides, but not high enough to drop
the preceding loops behind the needle latches.
Accordingly, when the stitch cams 22 retract the
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needles that are raised solely by the cams 25,

each needle holds two loops in the manner well
understood in the production of tuck stitches,
but casts off none. By suitably perforating the
pattern sheet 35 any lever 36 may be retracted
at any time to withdraw its needle or needles
from the action of the lower cams 54 and permit

the same to be lifted solely by one of the cams .

25 and take on this double loop;, all the other
needles, the levers 36 for which are not re-
tracted, making full “knit” stitches. These ex-
amples are representative of the operation, of
the cylinder needies of the machine.

. Referring now to the dial and the dial needies
that may be laid alternately with the eylinder
needles as 'usual: While fabrics may be formed
by the cylinder needies alone, as appears above,
omission of the dial from the machine illustrated
permits the yarns to fioat Ioosely behind the
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fabric wherever they are required to pass needles
without being knit into it; the addition of a dial
to the eylinder interknits or anchors these threads
where they would otherwise float, and thus pro-
vides a more compact and serviceable fabrie.
The stitching of the dial is not necessarily con-

trolled by the pattern mechanism and the ordi~-

nary form of dial may be employed, in which
all the needles are operated by a single cam race
which causes every needle to knit at all the passes
of all the varn guides. Such a dial, however,
causes its needles to lay a course or row of
stitches from every thread guide, whereas in the
operation producing figures in colors above de-
scribed, completion of a single course of stitches
by the cylinder needles may require as many
passes of yarn guides as there are. colors, as
there pointed out. That is to say, if the above-~
described method of two-color. figuring is fol-
lowed when the usual type of dial is employed,

the dial needles lay two courses of stitches for -

every course laid by the cylinder needles. This

. non-uniformity may be taken care of by causing
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the cylinder needles to draw longer stitches than
the dial needles as will be understood. FHowever,
the dial construction illustrated (particularly in
Figs. 5 and 6), causes the dial needles 15 to
lay a single course for every course laid by the
cylinder needles, thus permitting the two banks of
needles to draw stitches of the same length and
the production of a fabric of a uniform con-
struction. As shown in Figs. 5 and 6, the dial
needles 15 are divided into as many groups as

.there are colors used in the figuring (two, white

and red, having been assumed) and the needles
of different groups are distinguished by having
their butts at different distances from the cen«
ter of the cam dial. 'The needles of the groups
are intermixed and each group is provided with its
own cam race 90 and 91. Preferably the needles
are long or short, depending on the distance of
their butts from the dial center, and the needle
slots are only long enough to accommodate their
respective needles. This preserves strength in the
walls forming the slots and permits the use of &
pumber of needle groups. The cam races are
jdentical (except for such changes as are due
to one being radially nearer the center than the
other) but the needle-raising-and-stitch-cam
portions of the races are S0 provided and so an-
gularly displaced or set apart from each other
that the different groups take on yarn from dif-
ferent yorn guides; when a long needle is being
projected and retracted to knit a stitch from
one of the thread guides the shorter needles at the
sides of the long needle are held inactive; con-
versely, when a short needle is knitting on some
portion of the dial the longer needles of the same
portion of the dial are held inactive. Thus each
of the races 90 and 91 is arranged to project and
retract its needles twice, the two- projecting
and retracting portions of each race being 180°
apart and the four projecting and retracting
portions being set 90° apart as appears in Fig. 5.
As g result of this construction each needle group
knits from two of the yarn guides and it re-
quires the pass of as many yarn guides to complete
a course of stitches by the dial needles as it re-
quires passes of the yarn guides to complete &
course of stitches by the cylinder needles, and
the dial lays one complete row of stitches while
the cylinder needles are laying one complete row.

Referring again to the pattern controller in the
machine above described, it will be observed that
the pattern mechanism is required to operate once
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for each color. That is to say, in thé case of the
two-color figuring before described a portion of
the pattern sheet 35 must be brought under a
feeler or selector bar 66 prior to the pass of a
white yarn over the corresponding needle, and
then prior to the passage of the succeeding red
yarn over the same needle another portion of
the pattern sheet must be brought: under the
same feeler. In effect, in order to bring about the
knitting of the desired yarn, there must be as
many set-ups of each selector as there are colors.
The length of the pattern sheet may be reduced
by so arranging the construction that a single
set-up of each selector is sufficient to bring about
the knitting of the desired yarn. Such a modifi-
cation is illustrated in Figs. 7, 8 and 9. A jack-
raising cam is employed for each of the colors as
before, but the interposable levers and jack butts
are so related that the levers remain under the
putts in.all positions of the levers and the cams
and levers are so arranged that only one cam (of
each set of colors) operates to raise the lever in
any position of the latter. Figs. 7, 8 and 9 are
adapted to two-color work. As-in Figs. 1 and 2,
there is the same needle cylinder 12 carrying the
cylinder needles 11 with their jacks 30, stitch
cams 22, resting cam 24, jack retracting cams 31,
four yarn guides 19, and, it may be assumed, the
pattern sheet 35 and feelers controlling the
needles in groups of four as in the earlier fig-
ures. The jack butts 100 are however longer
than the jack butts of the preceding figures as ap~
pears, so that the interposable levers 101 remain
underneath the butts 100 and hence in jack lift-
ing position regardless of whether the levers are
in their innermost position or retracted. The
levers 101 aré provided with vertical butts 102’
and like the levers 36 of the preceding figures
are pushed inward by the positioning cams 44 and
held or released for retraction by the cord con-
trolled latches 51 as before. The forward ends
of the levers 101 are provided with notches 102,
however, and the lower lifting cams 110 and 110a

“for each.set of colors are carried by the second

cam cylinder 55 at different distances from the
axis of the cylinder; for example, the lever lift-
ing cam 110 co-acting with the right hand yarn
guide 19 in Fig. 6, is placed close to the inside
of the cam cylinder 55, whereas the lever rais-
ing cam 110¢ which cooperates with the other
yarn guide appearing in the figure, is displaced
radially inward from the cam cylinder 55 (see
Figs. 8 and 9).  As a result, any lever 101 re-
tained in its innermost position by its latch 51 is
acted upon by the cam 110, but is passed (with-
out being lifted) by the following cam 110a which
passes through the notch 102 (Fig. 8). On the
other hand, when a perforation is presented to
the feeler of any needle and its lever 101 permitted

to retract, cam 110 passes through the notch 102.
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in the lever without lifting it, but the following .

lifting cam 110a engages the forward end of the
lever and lifts it and its needle (Fig. 9). One po-
sitioning cam 44 is used for each set of colors,
that is, as shown one cam is used to reset the
levers 101 inwardly after the pass of a white and
a red yarn, but none is used to reset the levers
after the .passage of the white yarn and before
the passage of the succeeding red yarn. It will
now be apparent that one space on the pattern
sheet 35 is a1l that is needed to provide for the
proper stitching of two yarns. 1f no perforation

-is presented to a feeler subsequent to the passage
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prior to the passage of the cam 110 under the
same lever, the lever raising cam 110 causes the
corresponding needle to knit from the first thread
guide, but the raising cam 110a of the succeed-
ing thread guide passes through the notch 102
without raising the lever; in the alternative, if
a perforation is presented to the feeler, the cam
110a causes the needle to knit, but the cam 110
basses the lever without lifting it.

Figure 10 illustrates filamentary connections
from the pattern controller to the stitch-forming
elements of an electrical type. In this case, the
latches 51 which retain the jack-lifting levers
120, are provided with iron armatures 121 held
thereby over individual electro-magnets 123.
One side of the magnets is grounded and the
other side is connected to one of the feelers 125,
which in this case are spring contacts resting on
the insulating fabric 126 of the pattern sheet
which runs over a metallic drum 127. The drum
is connected to one side of the battery 128 and the
opposite side of the latter is grounded. It will
be apparént that when an unperforated portion
of the sheet 126 lies underneath a feeler 125, the
circuit to the corresponding electro-magnet 122
is interrupted and hence the corresponding jack
lever 120 is retained inwardly underneath the
Jjack butt. - On<the other hand, when a perfora-
tion appears below one of the feelers 125, the feeler
is allowed to come into contact with the metal
drum 127 and complete a circuit to its electro-
{nagnet 122, thus drawing down the corresponding
Iatch 51 and permitting its jack lever 120 to
retract. _

It will be understood by those skilled in the
art that the embodiments of our invention herein
described are merely representative of our inven-
tion and that the latter is not limited thereto.

We claini: . ‘ . ’

i. In a knitting machine, the combination of 2
circular bank of stitch-forming elements, a yarn
guide, a pattern-controlling element having its
pattern-calling agencies arranged in rows sub-

-stantially crosswise of itself, a plurality of cou-

blings subject to the same single pattern-control-
ling element and connecting the same to a plu-
rality of said stitch-forming elements, and means
for actuating progressively, while stitches are
being formed, those of said couplings whick are
selected for the control of said stitch-forming ele-
ments in individual passes of the yarn guide.

. 2. In a knifting machine for the production of
figured fabrie, the combination of a bank of
stitch-forming elements, and a pattern mecha-

‘nism' including a pattern member, a plurality of

feelers, all of which are simultaneously subject
to the marking of the same pattern member and
are connected to the stitch-forming elements to
control their operation in accordance with said
marking, and means for advancing the pattern,
the said means advancing the said pattern mem-
ber at such a rate during the knitting of fabric
and the markings of the pattern being so arranged
that such of the said feelers as are to be selected
for the knitting of a single course of the fabric
are selected progressively during the knitting of
that course. :

3. In a knitting machine, the combination of a
cylindrical bank of needles, a cam eylinder for
continuous rotation about the needle bank pro-
vided with a cam for raising the nheedles, and a
pattern mechanism including a pattern member,
2 plurality of feelers, all of which are simultane-
ously subject to the markings of the same pattern

member and are connected to the needles to con~

7

trol their operation, and means for advancing the
said pattern member during the knitting whereby
the pattern member advances simultaneously

with the rotation of the cam ‘cylinder, the mark-.

ings of the pattern being so arranged that such
of the said feelers as are to be selected for the
knitting of a single course are selected progres-
sively in advance of the moving raising cam.

4. In a knitting machine, the combination of
cylindrical bank of stitch-forming elements, a
cam cylinder for continuous rotation about said
bank and provided with a stitch cam for drawing
the stitches, and a pattern mechanism including
a pattern member, a plurality of feelers all of
which are simultaneously subject to the markings
of the same pattern member and are connected to
the stitch-forming elements to control their op~
eration, and means for advancing the said pattern
continually while the cam eylinder is rotating,
the marking of the said pattern memper being
such that the feelers tc be selected thereby for
the production of the desired fabric are selected
progressively at such: times that their control
of the needles is effected on the needles pro-
gressively in advance of the moving stitch cam.

5. In a knitting machine, the combination of s
cylindrical bank of needles, a cam cylinder means
for continuous rotation about the needle bed
and provided with needle raising and stitch cams,
and a pattern mechanism including a, patter mem-
ber, a plurality of feelers all simultaneously sub-
Ject to the markings of the same pattern member
and connected to the needles to control their rais-
ing, and means for advancing the said pattern
member during the knitting whereby the pattern
member advances during the rotation of the cam
cylinder, the markings of the said pattern mem-
ber being so arranged that such of its feelers
as are to be selected for the knitting of a single
course are selected progressively intermediate the
bassage of a stitch cam and the passage of a
raising cam following it.

6. In a knitting machine for the production of
figured fabric, the combination of a cylindrical

‘bank of stitch-forming elements, cam cylinder

means rotating thereabout and provided with ac-
tuating cams for the stitch-forming elements, g
remotely located pattern member, a plurality of
feelers subject to the marking of said member,
means for advancing the pattern member while
the said cam cylinder means is rotating, connec-
tions subject to the feelers extending toward the
needles tc control the operation thereof, means
for operating said connections the marking of the
pattern means being such that such of its feelers
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as are to be selected in the knitting of each course -

-are selected by the pattern member progressively

and at such times as to effect their control on the
stitch-forming elements intermediate the passage
of cams thereover. ) )

7. In 2 knitting machine for the production of
figured fabrics, the combination of a cylindrical
bank of stitch-forming elemerts, cam cylinder
means rotating thereabout and provided with
cams for effecting the actuation of the stitch-
forming elements, a pattern drum provided with
& plurality of recesses around its circumference,
& patiern sheet passing over the drum as the latter
rotates and provided with perforations in accord-
ance with the figuring desired, the perforations
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being so located as to fall above the recesses In -

the drum,. feelers engaging with the pattern sheet
and arranged to fall through its perforations into
the drum recesses, & ram acting on such feelers as

are differentiated from other feelers by the mo- 159
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mentary ‘presence or absence of perforations
therefor in the pattern sheet, and a cord or wire

. connection from each feeler to the bank of stitch-
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forming elements through which the action of the
ram controls the operation of said, elements, the
drum being turned at such a rate and the pattern
perforations being so arranged that the differenti-
ation of feelers required for any course, occurs
progressively. ' ‘

8. The combination with a knitting machine in-
cluding @ circular bank of stitch-forming ele-
ments, a yarn guide and means for actuating said
elements to cause the formation of stitches, of a
pattern mechanism including a pattern-control-
ling element and means for operating the herein-
after mentioned filamentary connections in ac-
cordance with the call thereof by the pattern
controlling element, said pattern mechanism being

located remote from the knitting machine, and-

filamentary connections connecting said pattern
mechanism to the respective stitch-forming ele-
ments of the knitting machine to control the ac-
tuation of those elements, a plurality of said fila-
mentary connections being subject to the call
of the same single pattern-controlling element
and said connection operating means operating
progressively, while the knitting machine is form-
ing stitches, those of said plurality of filamentary
connections which are selected for the control of
stitch-forming elements in any single pass of the
yarn guide. .

9. In a knitting machine, the combination of
4 stationary cylindrical bank of needles, cam cyl-
inder means turning about the needle bank and
provided with a stitch cam and @ needle-raising
cam, a yarn guide turning about the same axis,
synchronously with the cam cylinder means, to
furnish yarn to the needles actuated by said cams,
levers mounted on a stationary support and ex-
tending radially to the needle bank axis, said
1levers being slidable radially of the needle bank
axis to and from 2 position underneath respec-
tive needles and in the path of the raising cam,

whereby the passing raising cam engages the

levers and thereby raises the respective needles,
and a pattern mechanism controlling the inter-
position. of the levers between the respective
needles and the raising cam, exercising its con-
trol on the levers successively in advance of the
raising cam. :

10. In a circular knitting machine, the combi~
nation of a circular bed for stitch-forming ele-
ments, & cam revolving about the axis of said bed
to actuate the stitch-forming elements therein,
levers pivoted outside said bed and interposable
into the path of said cam by movement in a
direction at an angle to the path of the cam to
complete operative connections between said cam
and stitch-forming elements, means to so move
the levers, and mechanism, including a pattern,

_ controlling progressively, while said cam is re-
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peatedly réevolving around the machine axis and
during individual revolutions of the cam and in
advance of the cam, the placement of the levers
in.the path of the cam. :

11. In a circular knitting machine, the combi-
nation of a circular bed for stitch-forming ele-
ments, a cam revolving about the axis of said bed
to actuate the stitech-forming elements therein,
levers pivoted outside said bed and slidable sub-
stantially longitudinally in the path of the ecam
and in a direction substantially at right angles
to the element-actuating force of the cam which
the Jevers transmit, to provide operative connec-
tions between said cam and said stitch-forming
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elements, means to so slide said levers, and mech-
anism including a pattern, controlling progres-
sively,
tions around the machine axis and during indi-
vidual revolutions of the cam and in advance of
the cam, the longitudinal placement of the levers
with respect to the path of the cam,

12. In a knitting machine, a slotted bed, mov-
able elements carried in slots of said bed and re-
spectively including stitch-forming elements,
cams to project and retract said elements, mov-
able members carried outside said bed and nor-
mally interposed between said elements and one

. of said cams so that said cam may actuate the

respective elements, and a pattern controller gov-
erning the release of said members from such
interposition and thereby governing the action of
said elements. .

13. In a circular knitting machine, the combi-
npation of a circular bed for stitch-forming ele-
ments, a cam revolving about the axis of said bed
to actuate stitch-forming elements to substan-
tially the limit of their movements in one direc-
tion, -levers pivoted outside said bed and indi-
vidually related to stitch-forming elements in said
bed and actuatable by said cam to actuate said
stitch-forming elements, and mechanism, includ-
ing a pattern, controlling progressively, while said
cam is making repeated revolutions in one direc-
tion around the machine axis and during individ-
ual revolutions of the cam and in advance of the
cam, the operative correlation between the respec-
tive levers and said cam, whereby selective actua-
tion of said stitch-forming elements, under the
control of said pattern, is obtained.

14. In a circular knitting machine, the combi-
nation of a circular bed for stitch-forming ele-
ments, a cam revolving about the axis of said bed
to actuate stitch-forming elements to substan-
tially the limit of their movements in one direc-
tion, levers pivoted outside said bed and indi-
vidually related to stitch-forming elements in
said bed and actuatable by said cam to actuate
said stich-forming elements, a plurality of mech-
anisms, individually allocated to said levers re-
spectively for selectively relating said levers to
said cam for actuation thereby, and a pattern
mechanism actuating said mechanisms progres-
sively while said cam is making repeated com-
plete revolutions ‘around the machine axis In
one direction and during individual revolutions
of the cam and in advance of the cam.

15. In a circular knitting machine, the com-
bination of a circular bed for stitch-forming ele-
ments, a cam revolving about the axis of said bed
to actuate stitch-forming elements therein, a
plurality of levers extending generally away from
said bed, and lying in the path of said cam for

while said cam is making repeated revolu-
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actuation by the latter in a direction around their

fulerums to.actuate said stitch-forming elements,
and individually slidable substantially longitudi-
nally of themselves into and out of position with
respect to stitch-forming elements in said bed to
actuate the latter under the force exerted by said
cam, and mechanism, including a pattern, con-
trolling progressively, while said cam is making

repeated revolutions around the machine axis in

one direction and during individual revolutions
of the cam and in advance of the cam, the longi-
tudinal placement of the individual levers,
whereby said stitch-forming elements are actu-
ated selectively under the control of said pattern.

16. The subject matter of claim 14, character-
ized by the fact that said pattern mechanism in-
cludes a pattern and means additional to the
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pattern for actuating said plurality of mecha-
nisms as called by the pattern.

17. The subject matter of claim 15 character-
ized by the fact that said mechanism which in-
cludes the pattern also includes means addi-
tional to said pattern for causing the placement
of the levers as called for by the pattern.

18. In a knitting machine, the combination of
a bank of needles, stitch and needle raising cams,
a yarn guide moving with said cams to supply
yarn to the needles successively actuated thereby,
members for interposition between the needles
and the raising cam through which the raising
cam acts to raise the respective needles, means
moving with said cams and in advance of the
raising cam for moving all said members into
interposed positions, and a pattern controller
acting to withdraw selected members progres-

sively intermediate the passage of said means

and the passage of the raising cam.

19. In a knitting machine, the combma.tlon of
a bank of needles, a stitch cam and a ‘cam for
raising the needles, a yarn guide moving with
said cams to supply yarn to the needles actuated
thereby, levers for various needles, a lever posi-
tioning cam moving with and in advance of the
needle raising cam to slide the levers to inter-
pose the same between the raising cam and the
needles so that the raising cam may raise the
needles, springs tending to retract the respective
levers from their interposed positions, latches
holding the levers interposed against the pull of
said springs, and a pattern controller -for with-
drawing selected latches to permit their respec-
tive levers to be retracted from interposed posi-
tion by their springs:

20. In a knitting machine for the production
of figured fabrics, the combination of a station-
ary cylindrical bank of needles, cam ecylinder
means turning about the same and provided with
a stitch cam and a cam for raising the needles, a
yarn guide turning with the ecam cylinder about
the needle bank to supply yarn to the needles as
the latter are actuated by said cams, a plurality
of levers laid radially to the axis ‘of the needle
bank, a lever positioning cam also carried by the
cam cylinder means to slide the levers radially to
interpose the same in and to complete the con-
nections between the raising cam and the needles,
said lever positioning cam being located in ad-

‘vance of the said raising cam, springs tending to

retract the respective levers from their inter-

posed positions, latches holding the levers inter-
posed against the pull of said springs, a pattern A

centroller located remote from the needle bank,
and fllamentary connections extending from said
controller to the latches through which the pat-
tern controller withdraws selected latches pro-
gressively and permits the successive withdrawal
of the levers of selected needles intermediate the
passage of the lever positioning cam and . the
passage of the raising cam.

21. In a knitting machine, the combination
with a bank of stitch-forming elements, project-
ing and retracting cams for said elements, mem-
bers for interposition in the connections between

- one of the cams and said elements, said members
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normally tending to assume the interposed posi-
tions, .and a pattern controller governing the
withdrawal of the int.etposed members from the
connections.

22. In a knitting ma.chme for the productlon of
figured fabric, the combination of a stationary
cylindrical bank of needles, butts being provided
for the needles, cam cylinder means turning about

9

the needle bank and provided with a stitch cam
and a needle raising cam, a yarn guide turning
about the needle bank with the cam cylinder to
supply yarn to the needles as the latter are actu-
ated by the said cams, a plurality of levers laid
radially to the axis of the needle bank, a lever

positioning cam also carried by the cam cylinder

means and in advance of the raising cam, said
positioning cam sliding the levers to positigns un-
derneath butts of respective needles whereby the
raising cam acting on the levers so located may
raise the respective needles, and pattern mecha-
nism to withdraw levers from underneath the
said butts progressively and intermediate the
bassage of the lever positioning cam andthe rais-
ing cam, in accordance with the figuring desired.

23. In a knitting machine, the combination of
a circular bank of stitch-forming elements, re-
volving projecting and retracting cams for said
elements, members for interposition between the
elements and one of said cams through which
said cam actuates the respective stitch-forming
elements, means moving with and in advance of
said cam for moving all said members into inter-

- posed positions, and a pattern controller acting

to withdraw selected members progressively inter-
mediate the passage of said means and the pas-
sage of the said one of the cams,

24. In a knitting machine, the combination of
a bank of’stitch-forming elements and a pattern
mechanism acting on the stitch-forming elements
by groups of a small number of adjacent elements,
the elements of each group being always acted
on as & unif and thereby acted on alike. )

25. In a knitting machine for the production of
figured fabric, the combination of a bank of
stitch-forming elements and a pattern mecha-
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nism acting on nairs of adjacent elements as -

units, so that the two elements of each pair are
always actuated alike.

26. In a knitting machine, the combination of
a plurality of banks of needles, a plurality of yarn
guides, and a pattern mechanism so controlling
the needles of one bank that yarn must be taken
from all of said plurality of yarn guides to com-
plete the formation of a course of the stitches of

. said bank, cams being arranged to actuate the

needles of the other bank in groups, the needles
of which are intermixed and the number of
groups corresponding to the number of said yarn
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guides, one group taking yarn from each guide, -

whereby said other bank of needles completes the
formation of only a single course of its stitches
while the first bank is forming a course of stitches.
© 27. In a knitting machine for the production of
figured fabric, the combination of a cylinder bank
of needles, a bank of dial needles, a plurality of
yarn guides, and a pattern mechanism so con-
trolling the cylinder needles that yarn must be
taken thereby from all of said plurality of yarn
guides to complete the formation of one course
of cylinder needle stitches, the dial bank com-
prising as many groups of needles as there are
of said yarn guides, the butts of each group being
at a different distance from the center of the dial
and the needles of the groups being intermixed,
and the dial having as many cams as there are
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groups of needles, the cams being so angularly

related that each group of needles takes yarn
from only one- of said yarn guides and the dial
needles form only one complete row of dial stitches
while the cylinder needles are forming one row of
cylinder stitches.

28. In a circular knitting machine, a plurality
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of banks of needles, a plurality of yarn guides !
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capable of supplying yarn for all the needles,
a pattern mechanism so controlling the knitting
on the needles of one of said banks that yarn is
taken from each of said plurality of yarn guides
to complete the formation of individual courses
of the stitchzs formed on the said bank, and
means so controlling the knitting on the needles
of the remainder of said needle banks that, in
individual courses, stitches of the yarn from one
of said plurality of yarn guides are formed on
one group, less than the whole, of those needles,
and stitches of the yarn from another of said
plurality of yarn-guides are formed on another
group of those needles, the needles being inter-
mixed, whereby, in individual courses, the num-
ber of stitches formed on the needles of said re-
mainder of the needle banks is less than the
number of the needles in said remainder of the
needle banks multiplied by the number of said
plurality of yarn guides.

20. In a circular knitting machine having
two banks of sliding needtes, a plurality of yarn
guides, said needle banks and the yarn guides
being revolvable, one with respect to the other,
around the axis of the machine, a pattern mech-
anism so conirolling the actuation of the needles
of one bank that individual rows of the stitches

1,827,016

formed thereon are formed in part from yarn
from each of said yarn guides, and means for
so sliding the needles of the other needle bank,
regularly selectively, that substantially the same
number of rows of stitches are formed on the
two needle banks and individual rows of the
stitches formed on said other bank are formed
in part from yarn from each of said yarn guides.

30. In a circular knitting meachine, a circu-
lar bank of stitch-forming elements, a plurality
of yarn guides, the needle bank and yarn guides
being revolvable, one with respect to the other,
around the machine axis, a stitch-forming-
element-actuating cam related to each of said
yarn guides, a plurality of levers individually re-
lated to the stitch-forming elements to actuate
the same under the thrust of said cams, said
levers being individually slidable longitudinally
to and from positions wherein they can be ac-
tuated by different ones of said cams, and 2
pattern mechanism controlling the Iongitudinal
placement of said levers with respect to the cams,
said pattern mechanism making one call on said
levers in each revolution of the said group of
cams. '

ALFRED A. ADLER.
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