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To «ll whom it MY _CONTETS
Be it known that I
5 ,,vb]eu of Great Br
tLe 1‘“’ of \0" st
state t)L L
(ﬂ'iﬂ in new and
1’ nitting Machines 11 or
Miripes, “of which t
Aeation.
My invention rvelates to means
ing changes in the kaitting
fabric on a rib knitting machins,
consists 1n the features and co smbination of
parts hereinafter described and particularis
pointed out in the claims.
" In the accompanying drawings,
Higure 1 is a plan view of a rib lmit
machine head emb oﬁyino my i ﬂ‘"‘wbl«)hq this
view being in thé nature of a diag:
Fig. 2 is a view of part of the cvhn('e\
and dial of rib knitting machine, with my
mprowmenf« in place.
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Mg, 3 1s 2 side view of the parts shown
in T*w' 2.

fig. 4 iz a conventional view of a por-
tion of the fabric produced by ny inven-
tion.

In carrying out my invention I employ a
mechanism which may be mounted
sftachment upon a rib knltting 1
ordinary foim, and without
change in the structure of
though t;he invention ig not iimited in ibs
scope to an attachment form of mechanism
but may bc: embodied in a machine in which
the improvement 1is incorporated in the
structure thereof ag originally built.

'[n the drawing 1 indicates the dial and

the cylinder of a rib knitting machine.

The improvement may Le embodied in
different forms but I have shown one form
as an example for ﬂlusém_uve purpeses and
not as a limitation upon the scope of my
invention, which is defined by the a3 ppended
claims,

In the particular

a5 an
nuchine of
mak ng any

sald m:@ch%no,

° -
form shown L mondo

at one of the feeds a mechanism o shifti
the wing cam in and out, so as fo oceupsy
at tnl’lO" its knitting position and at other
times its tueking position. ‘hls mechanisim
comprises a post 3 attached to wing e
extending up Thr ugh a slot 4 in the dis

cap. which post is connected by a link
with a bell crank lever 6 pivoted
bracket which supports the varn guide

&, the eye of which is shown af 9. TThis

R
Nl

HAG PTRIPHS.
1920, Serial o, 851,702
iever a ‘7@1“@10&11}7 movable
onided throug oh a block or bracket
pported by a lever 12 pivoted
ne or the *P‘ane at 13. From
stud or serew 14 depends hav-

a 15 Which holds a toothed
times is intended to mesh
'Ef the ¢ ;mrder needles and
¢ out of mesh therewith.
ek, on 1ts upper surface has a cam

adapted to operate the pin 10
nove tﬂe wing cam in or out. It
nd rstood that this wing cam is the

cam for operating the needles to
the utchc 5. When the pin 10 is moved
upwardly by the cam 17 the wing cam will
Moy ed 1InWw udlv towards the fLXl‘ll center

£ machine to tucking position. When
the cam 17 is not acting on pin 10 the wing
cam will be moved outwardly to Lmutln(r
Hosition.

Below the wheel 16 there is another wheel
18 toothed to engage and be driven from the
Iving part of the machine and in the
particalar form shown this wheel meshes

15 operated by

:‘v\*

v ',vn

with rf he stems of the needles of the cylindei.
T, like the toothed swheel 16 above de-

15 intended to engage Wi‘fh and be
by the nesdie stems and at other
free therefrom. Tt iz carried
extending up from the lever
roted to the frame of the

ma £ 21 and is operated by a rod or
22 exten im - down therefrom with its
eng tering & cam slot 23 In a ring

e
vanged o e twrned shightly about
1 of the machine by any suitable
pebrern mechanism.
This ving and pattern mechanism are not
new and need not be iHustmted in detail.
The lever 12 ¢ m‘rymp the upper toothed
tally to the lever 20

whee! is connected piv
cerrying the lower too "d\ed wheel by a pin
(93

9() s operated to throw its toothed
nto mesh with the stems of the
needle the other wheel 16 will be

evlindey

theown ont of mesh with the said needle
stems and will not be rotated thereby.

Howes ver, whichever toothed wheel is In

miesh with the needle stems the cam 17 will

b rotated beenuvse the two Wneds are can-

! 1 and slot at 2

s uo zeen that vhen the up*)er

? the cam 1: will be driven

z»lw*iw has say 46 teeth as

cement being such that when
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against say 324 needles in the cylinder. The
wheel 18 has a greater number of teeth than
the wheel 16 and each number is such that
it will not divide evenly into the number of
needles, so that at the beginning of each
revolution of the needle cylinder the same
tooth of the wheel, 16 or 18, whichever
happens to be in mesh will not be in en-
gagement with the same needle stem.

In the case of the larger diameter wheel
18 there will be, say, one needle less than
the number required to.make the number of
needles a multiple of the numiber of teeth
in the wheel, and "hence for each revolu-
tion of the needle cylinder the wheel 18
will lag in vespect to the revolutions of the
said cylinder and the changes in the knitting
resulting from the use of the wheel 18 as
a driver for the cam 17 will not occur on
the same wale but will lag and occur on a
following wale and thus the changes will
occur in @ spiral in one direction arcund
the tube being knit. : ;

When this wheel 18 is thrown out of mesh
with the cylinder needles and the other
wheel 16 is thrown in, the changes in the
knitting will take place spirally around
the fabric but in the opposite direction from
the changes occurring when wheel 18 was in
mesh. ’

As above stated, we will say for example,
that the wheel 16 has 46 teeth to engage the
needles. This divides into the 324 needles
with two needles over as a remainder and it
follows that the wheel 16 wiil be advanced a
distance of two needles for each revolution
of the needle cylinder and hence the changes
consequent upon the operation of the feed
will be out of time with any given wale
and may be said to advance in respect
thereto.

No spiral will be complete in either di-
rection, however, owing to the change of
control shifting from one toothed wheel to
the other. The structure of the fabric will
be understood from ¥ig. 4, in which « repre-
sents plain rib and b tuck or cardigan. The
cardigan has a portion ¢’ running at an in-
clination or spirally in one direction in re-
spect to the length of the fabric indicated
by the line ¢—¢ and also a portion ¢* join-
ing the portion ¢ but running spirally or at
an inclination in the other direction and the
plain rib has the same form so that in the
particular structure illustrated there is ‘a
zig zag stripe of tuck or cardigan made up
of the part ¢’—¢? and intermediate zig zag
stripes of plain rib. If ved and blue yarns
are knitted in, the blue at the special feed
and red at the ordinavy feed, there will ap-
pear a zig zag stripe with blue predominat-
ing in the tuck and a stripe of plain rib
with alternate course of red and blue will
appear. Lo

Tt will be observed that the tuck portion

controiling the
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@ is spirally in line with other tuck por-
tions «’’, &’’’, while the tuck portion a?
is spirally in line with the tuck portions &?,
at, the spirval line &', &/, ¢’’’, being inter-
rupted by plain rib portions, which is true
also of the spiral line @ o, a*.

It may be said that the cam (7 is com-
raon. to both of the toothed wheels because
either one or the other is employed
to rotate this cam according to which of
the wheels'is in mesh with the stems of the
needles. , ‘

The ordinary feed at which plain knit-
ting is done or at which the two loops are
cast off for tucking is shown at a, there
being here the ordinary yarn guide and a
wing cam which always remains in posi-
tion to perform knitting. Because of the
difference in the numbers of teeth in the
two wheels 16 and 18 there will be more
of the substantially rhomboid forms in one
circle made by the smaller wheel than there
will be in the circle or zone made by the
larger wheel and while the forms made b
one wheel will merge in large degree with
those made by the other wheel the points
where they merge will not be uniformly lo-
cated in respect to the said forms. In other
words, the forms made by one wheel will lag
around the circle in respect to the forms made
by the other wheel. Therefore an irregular
zig-zag pattern will be formed leaving tails
at certamn points and other irregularities;
and the irregularities will be accentuated be-
cause of the distortion of the fabric due to
the fact that it is made up of alternating
portions ¢f plain rib or tuck stitches.

The fabric has been made the subject of a
divisional application filed April 29, 1922,
Serial No. 557,492.

I claim:— ‘

1. In combination with a cylinder and
dial of a vib-knitbing muchine, needles, yarn
feed means, a wing cam, controlling means
comprising weans for throwing sald cam
into tucking position and causing the tuck
work to run spivally about the fabric in
one direction and means for reversing the
direction of the tuck work to make it run
spirally about the fabric in the opposite di-
rection but with different spacing between
its parts in respect to the spacing between
the parts of the first spiral and means for
alternating plain rib with the tuck work
in each course, substantially as described.

2. In combination in a rib knitbing ma-
chine, a dial and eylinder, needles, two yarn
feeds, one of which includes a wing cam
means tor controlling-the wing cam to make
tuck  changes lag and a second means for
wing . cam to make tuck
changes advance around the tube of fabric,
and connections for throwing one of said
means into operation and the other out alter-
nately, with means for alternating plain rib
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knitting in the -conrses with the tuck work,
the second yarn feed being adapted to pro-
duce plain Tib, substantlally as described.

3. In combination with a 1ib knitting ma-
chine, & cam for shifting the dial wing cam
to either knitting or tueluno poeluon means
for operating sald cam to cause it to lag in

respect to the starting point of the revolu-
tions of the machine and means for operat-
ing said .cam to cause it to advance in lits
operation in respect to the revolutions of

‘the machine and connections for thI'O\VHIO‘

the said- two means into’ and- out of opera-
tion, one going into operation: as-the other
goes out of operatlon, the shifting actions
of the wing cam being timed d}ﬁferently by
one of said means in respect to the timing
by the other means and - a sécond feed for
knitting, substantially as described.

4. In combination with a rib knitting ma-
chine, a yarn feed, a pair of toothed Wheels
to mesh with a rotfltlng part of the machine
to be driven thereby, and located at the said
feed, means for throwing one wheel in mesh
and the other out of mesh with the machine
alternately, and connections operated from
the wheel in mesh for shifting the wing cam
of the dial from knitting to tuckmg posi-
tion and the reverse, one of said wheels hav-
ing such a number of teeth as will cause the
changes in the knitting to lag around the
fabric spirally and the other wheel having
such a number of teeth as will cause the
changes to advance spirally about the fabric
in the other direction, substantially as de-
seribed.

5. In combination with a rib knitting ma-
chine, a yarn feed, a pair of toothed Wheels,
fo mesh with a I‘Ot‘LtlIlO‘ part of the machine
to be driven thereby, and located at the said
feed, means for throwmd one wheel in mesh
and the other out of mesh with the machine
alternately, and connections operated from
the wheel in mesh for shifting the wing cam
of the dial from knitting to tucklno posi-

tion and the reverse, one of said wheels,

having such as number of teeth as will cause
the chanoes in the knitting to lag around
the fabric spirally and the other wheel hav-
ing such a number of teeth as will cause the
chanoves to advance spirally about the fab-
ric in the other direction, the part of the
machine with which said wheels mesh being
the stems of the cylinder needles, substan-
tially as described.

6. In combination with a rib knitting ma-
chine, a yarn feed, a pair of toothed wheels
located at said feed to mesh with a rotary
D2 art of the machine, a cam with connections
for operating the wing cam of the needle
dial to uuckln 1)051’51011 and to knitting po-
sition, said cam being carried by the upper
of the two wheels, said wheels being cou-
pled together but to allow shifting move-
ment of each into and out of mesh with the

rotary part of the machine, means for ghift-
ing ocne tuovhea wheel into mesh and the
other out of mesh alterna wely, cne of said
wheels having such a number of teeth
will cause the changes in the fabric to lag
spirally theresbout and the other hzwnm
such a number of teeth as will cause the
changes in the fabric to advance spirally
about the fabric, and a second yarn feed,
substantially as described.

7. In combination with a cylinder and
dial of a rib knitting machine, needies, yarn
feed. means, a \vino' cam, conuelhnn Theans
for said wing cam to make Mternate por-
tions. of 1:)1@1*1 rib and tuck work in each
course with the changes -in a series of
courses occurring on different wales to make
the 'pattern run in a spiral direction along the

as

fabric, and with the changes in the next se-
ries of courses occurring Yo make the pat-
tern take a different dlrectlon the changes
first mentioned being dlifelemly spaced
apart from the spacing of the changes last
mentioned, substantially as deseribed.

8. In comblnahon in a rib kmttmo ma-
chine, means for shifting the wing cam of
the dlal with timing means for makmO‘ the
shifting actions occur succesewely on dif-
ferent Wales and a second means for shlftmo
the wing cam to make the changes in the
fabric occur in a different dlrecuon in sue-
cessive courses from the changes first men-
tioned and with different spacing in respect
to the spacing of the changes first mentioned,
substantmlly as descrlbed

.9.-In combination in & vib knitting ma-
chine, a pair of toothed wheels havmOr dif-
fer ent numbers of teeth and driven from the
machine, means operated by each of said
toothed wheels for controlling the position
of the dial wing cam to tuck or knit and
means for shifting the said wheels into and
out of enoaoement Wlth the driving means
so that when one wheel is acting as a driver,
the other will be idle, substanulally as de-
scribed.

10. In eombination in a rib knitting ma-
chine, a pair of toothed wheels to engage the
needle stems and having different numbers
of teeth, each of said Wheels being shiftable
into and out of engagement with “Fhe needle
stems, a connectlon between the two wheels,
a cam dllven from whichever of the tWO
wheels is in engagement with the needle
stems, means for shlftlno the Wheele so that
first one and then the othel is out of em-
gagement with the needle stems and connec-
tlons from the cam to the dial wing cam for
shifting the same to tucking or Lmttmcr po-
sition, substaqtnﬂy as described.

11. In combination in a rib knitting ma-
chine, a yarn feed, a pair of toothed wheels,

an adjustable cam to produce rib or tuck
Work, means operated by the wheels alter-
nately for adjusting said cam 6o produce ad-
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jacent bands of alternate tuck and rib
fabric, and with the alternations in one band
differing in spacing from that of the other
band.

12. In combination in a rib knitting ma-

chine, cam means shiftable for tucking or:

making plain rib fabric, a pair of toothed

wheels, cam means associated therewith and.

operated thereby for controlling the shift-
able needle cam means, one of said wheels
rotating differentially in respect to the other
to make the shifting actions in a different
time from the other in relation to the revo-
Intions of the machine, and means for ren-

dering the said wheels effective and ineffec-

- tive alternately in relation to each other,

substantially as described. o

18, In combination with a cylinder and dial

1,440,266

of a rib knitting machine, needles, yarn feed-
ing means, cam means shiftable for tucking
or knitting plain rib, controlling means com-
prising means for shifting the cam means
into tucking position and causing the tuck
work to run spirally about the fabric in one
direction, and means for reversing the direc-
tion of the tuck work to make it run spirally
about the fabric in the opposite direction.

20

25

but with different spacing between the op- -

posing parts of this second spiral‘in respect
to the spacing between the opposing parts
of the first spiral, the tuck work alternating
with plain rib in each course, substantially
as described. : '

In testimony whereof, I affix my signature.

HERBERT T. RALLARD.
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