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Patiented Dec. 26, 1922. 

it. --- a 

Zo (77 tha7) if an ?tay conce; 
try T. B.A. Be it known hat, Ri), 

n, and a resident a subject of Great. 
C, the of Notii }, county of 'font 
g3 neity. e of Sylvania, have invent 
{4 Ceti is new 'til riprovenients in 
Knitting viachine iProducing Sigzag 
Stripes, of which the following is a speci 
fication. 

I r i W s i O 8. i t t O { S f { i 8. X-- 

ing changes in the knitting of a tibiliar 
fabric on a rib knitting imachia, and 
consists in the features and comicination of 
parts hereinafter described and particulai'i, 
pointed out in the claims. 

in the accompanying drawings. 
Figure 1 is a plan view of a rib linitt 

machine head embodying my invertion, this 
view being in the nature of a diagi'am. 

9 c- r . :- f Y -- li ai ig. 2 is a view or part or the cylinclei 
and dial of rily knitting machine, with ny 
improvements in place. 

is & Fig. 3 is : side view of the parts shown 
in Fio, 9 ill it lg. Z. 

Fig. 4 is a conventional view of a po:- 
tion of the fabric produced by my inven 
tOn. 

In carrying out my invention employ a 
mechanism which may be not inted R 
:ttachment upon a rib knitting achine of 
ordinary foi'im, and without making any 
change in the structure of said inachine, 
though the invention is not iiimited in its 
scope to an attachiae) & form of inehanism 
but may be embodied ii 

33 

in a machine in which 
the improvement is incorporated in the 
structure the 'eof as originally built. 

In the drawing indicates the dial and 
2 the cylinder of a rib knitting machine. 
The impi'ovement may be embodied in 

different forms but I have shown. One for in 
as an example for illusia’ative purposes and 
not as a limitation upon the Scope of any 
invention, which is defined by the appended 
claims. 

In the articular form show 
at One of the feeds a mechanism ois 
the Wing ('an) in and out, so us; 
at times its knitting position and at otle: 
times its tucking position. This mechanis. 
comprises a post 3 attached to Wi 
extending up through a slot 4 in the d 
cap, which post is connected by a link 5 

.. with a bell crank lever 6 pivoted Ont 
to racket , which supports the yar'n guide 

the eye of which is shows it 9. This 

f" . . . " ' 

J. FESTINSYEVA.I.I.A. 

Si3Ali SSRIPES. 

Serial 3 p. 351,702. 

jewer is Opei'ated by a vertically movable 
in ! ided th: oilgh a block or bracket 

ported by a lever 12 pivoted 
'aine of the machine at 13. From 

Sid Ol' Screw 14 depends hav 
5 which holds a toothed 

60 

5 
lines is intended to mesh l 

Of the cylinder needles and 
() be out of mesh there with. 65 

is wheel, Gil its upper surface has a can 
Oi cams adapted to operate the pin 10 
tials inove the wing cam in or out. It 
bellinderstood that this wing cam is the 

(i'clinary can for operating the needles to 70 
''}}'in the Stitches. When the pin 10 is moved 

by the can 17 the wing cam will 
ise in oved in Wardly towards the axial center 

the inachine to tucking position. When 
the can it is not acting on pin 10 the wing 
cam will be moved outwardly to knitting 
position. 
Below the wheel 16 there is another wheel 

18 foothed to engage and be driven from the 
ving part of the machine and in the 

articl: it foi'in shown this wheel meshes 
with tie stells of the needles of the cylindel. 

Rip Varday 
v. 
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it, like the toothed wheel 16 above de 
scribed is intended to engage with and be 
lot:ted by the needle stems and at other 85 
tii}{39 to be free therefoil. It is carried 
by 3. Sid $3 extending up iron the lever 
2) which is pivoted to the frame of the 
is chine :: 2; and is operated by a rod or 

down there from with its 90 
a can slot 23 in a ring 
tlined slightly about 

the head of the machine by any suitable 
}:tein nechanism. 
This iring and patten mechanism are not 

new an aeed not be illustrated in detail. 
The lever 12 carrying the upper toothed 

wheel is connected pivotally to the lever 20 
carrying the lower toothed wheel by a pin 
25. the arrangement being Such that when 100 
the ever 2) is operated to throw its toothed 
wheel 8 into mesin with the stems of the 
cy incle' reele the other wheel (3 will be 
it "( , ; it of lies Yith the said needle i 

-te is and will not be rotated thereby. (5 
ilove air, whichevei toothed wheel is in 

tle heele sterias the cann wi 
lated because the two wheels are co 

led by a ii) and slot, at 26. 
be seen that when the upper 110 

hesh the can 
which has 

will be driyen 
Saty 46 teeth is 
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against say 324 needles in the cylinder. The 
wheel 18 has a greate: 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 number of teeth 
in the wheel, and hence for each revolu 
tion of the needle cylinder the wheel 18 
will lag in respect 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 can 1 will not occur. On 
the same wale but will lag and occur on a 
following wale and thus the changes will 
occur in a spiral in one direction around 
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 will be advanced a 
distance of two needles for each revolution 
of the needle cylinder and hence the changes 
consequent upon the operation of the feel 
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 Fig. 4, in which (, repre 
sents plain rib and b tuck or cardigan. The 
cardigan has a portion a running at an in 
clination or spirally in one direction in re 
spect to the length of the fabric indicated 
by the line 6-0 and also a portion a join 
ing the portion a 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 tick or cal'ligan inlade up 
of the parta'-(ii and intermediate Zig Zag 
stripes of plain rib. If red and blue yarns 
are knitted in, the blue at the special feed 
and red at the ordinary feed, there will al 
pear a zig zag stripe with blue predominat 
ing in the tuck and a stripe of pain lib 
with alternate course of red and blue will 
appear. : 

it will be observed that the tack portion 

1,440,266 

(a? is spirally in line with other tuck por 
tions a', a ', while the tuck portion a” 
is spirally in line with the tuck portions (t, 
a", the spiral linea', a' ('', being inter 
rupted by plain rib portions, which is true 
also of the spiral line a”, a, a. 

it may be said that the can 17 is com 
on 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 as, 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 6 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 inade 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 certain points and other irregularities, 
and the irregularities will be accentiated be 
cause of the distortion of the fabric due to 
the fact that it is made up of alternating 
portions of plain rib or tuck Stitches. 
The fabric has been made the subject of a 

divisional application filed April 29, 1922, 
Serial No. 557,492. 

claim :- 
1. in combination with a cylinder and 

dial of a rib-knitting machine, needles, yan 
feed meals, a wing cam, controlling means 
comprising means for throwing said cam 
into tucking position and causing the tuck 
Work to ruinspirally 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 coui'se, substaitially as described. 

2. In combination in a ril) knitting ma 
chine, a diai and cylinde', needles, two yarn. 
feeds, one of which includes a wing cam 
means foi' controlling the wing cam to make 
tuck changes lag and a second means for 
controlling the wing, can to lake tuck 
charges 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 courses with the tuck work, 
the second yarn feed being adapted to pro 
duce plain rib, substantially as described. 

3. In combination with a rib-knitting ma 
chine, a cam for shifting the dial wing cam 
to either knitting or tucking position, means 
for operating said 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 can to cause it to advance in its 
operation in respect to the revolutions of 
the machine and connections for throwing 
the said two means into and out of opera 
tion, one going into operation as the other 
goes out of operation, the shifting actions 
of the wing cam being timed differently by 
one of said means in respect to the timing 
by the other means and a second 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 rotating 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 tucking 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 
scribed. 

5. in combination with a rib knitting ma 
chine, a yarn feed, a pair of toothed wheels, 
to mesh with a rotating 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 tucking posi 
tion and the reverse, one of said wheels 
having such as number of teeth as will cause 
the changes in the knitting to lag around 
the fabric spirally and the other wheel hav 
ing such a number of teeth as will cause the 
changes 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 
part of the machine, a cam with connections 
for operating the wing cam of the needle 
dial to tucking position 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 shift 
ing one toothed wheel into mesh and the 
other out of mesh alternately, Cine of Said 
wheels having such a number of teeth as 
will cause the changes in the fabric to lag 
spirally thereabout and the other having 
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 wing calm, controlling means 
for said wing cam to make alternate por 
tions of plain 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 
fabric, and with the changes in the next Se 
ries of courses occurring to Irlake the pat 
tern take a different direction, the changes 
first mentioned being differently spaced 
apart from the spacing of the changes last 
mentioned, substantially as described. 

8. In combination in a rib knitting ma 
chine, means for shifting the wing cam of 
the dial with timing means for making the 
shifting actions occur successively on dif 
ferent wales and a second means for shifting 
the wing cam to make the changes in the 
fabric occur in a different direction in suc 
cessive courses from the changes first men 
tioned and with different spacing in respect 
to the spacing of the changes first mentioned, 
substantially as described. 

9. In combination in a rib knitting ma 
chine, a pair of toothed wheels having dif 
ferent 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 engagement with the driving means 
so that when one wheel is acting as a driver, 
the other will be idle, Substantially as de 
scribed. 

10. In combination 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 the needle 
stems, a connection between the two wheels, 
a cam driven from whichever of the two 
wheels is in engagement with the needle 
stems, means for shifting the wheels so that 
first one and then the other is out of en 
gagement with the needle stems and connec 
tions from the cam to the dial wing cam for 
shifting the same to tucking or knitting po 
sition, substantially 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 to 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 lib' knitting ma 
chine, cam means shiftable for tucking or 
making plain rib fabric, a pair of toothed 
wheels, can means associated there with 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 
lutions of the machine, and means for ren 
dering the said wheels effective and ineffec 
tive alternately in relation to each other, 
substantially as described. 

13. In combination with a cylinder and dial 
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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. 
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. BALLARD. 
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