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To all whom it may concern.:
Be it known that I, Parricx P. La Mox-
TAGNE, 8 citizen of the United States, and

-resident of Bourbonnais, county of Kanka-

kee, State of Illinois, have invented an Im-
provement in Knitting-Machines, of which
the following description, in connection
with the accompanying drawing, is a specifi-
cation, like characters on the drawing repre-
senting like parts.

In the production of tubular knitted fab-
ric wherein a change is made in some part
or parts thereof from plain to ribbed fab-
ric, as for instance in stockings which have

lain foot and ankle portions and ribbed
eg 'portions, a series of holes or openings

is formed in the fabric along the line where .

the change from plain to ribbed work is
effected, unless some provision is made to
reduce the size of sucg holes so thoat they
will not be sufficiently obvious to mar the
appearance of the fabric.

Various means have been devised, with
more or less success, to overcome the defect
mentioned, but so far as I am aware objec-
tionable features of one kind or another are
connectéd with the means heretofore em-
ployed; either in the way of increased cost
of production or in the chatacter of the
resultant fabric. :

My present invention has for its object
the production of mechanism for making a
knitted fabric of the character before re-
ferred to, that is; wherein a change is made
from plain to ribbed work, but without ob-
jectionable holes along the line where the
change occurs from the one to the other

specified kind of work.
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In the present practical embodiment of
my invention I have arranged and con-
structed the mechanism for use in an auto-

matié¢ knitting maehine adapted to knit the

complete article, such as a stocking, entirely
automatically, and herein I have shown my
invention embodied in a machine having two
usual sets of needles, such as the dial and
cylinder needles, a machine of this general
type being shown in patent to Huse and

use, Reissue No. 12917 dated February 9,
1909. The cylinder needles knit the pfain
portion of the work in well known manner,
and when ribbed work is to be made the
second set of needles, as the dial needles, is

thrown into action and the machine pro- .

ceeds with rib knitting for the required
number of courses.

66

Where the character of the work -changes

from plain to ribbed the openings or holes
above referred to are formed, under ordi-
nary conditions, and in accordance with my
present invention I prevent such hole forma-
tion to ‘any objectionable extent by a pe-
culiar manipulation of the stitch - forming
devices. :

It will be understood to those skilled in
the knitting art that in a machine of the
type referred to the thread or yarn is de-
hivered to the needles, whether cylinder or
dial, by a suitable yarn carrier, and the
length of the loops formed by the cylinder
needles in plain knitting is controlled or
governed by the distance the cylinder

needles are retracted below the annular up-

per edge or curb of the cylinder, across
which curb the previously formed round or
course is supported. ‘
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Each new loop is drawn through one of

the previously formed and supported loops
when the needle is retracted, and to shorten
the loops in process of formation the needle

cylinder may be lowered or the cylinder-
needle cam may be raised with respect to-
the normal position thereof, such change i

the relation of the parts decreasing the dis-~
tance between the hook of a retracted cylin-
der-needle and thé curb, of the cylinder and
consequently a shorter loop is formed.

The holes formed in' a knit fabric at the
junction of plain and ribbed work are due
to those loops of normal len%)th———in the first
course formed by the ribbing or dial
needles— which are located opposite the

spaces between two adjacerit loops in the last

course formed by the plain or cylinder nee-
dles, each hole being of a length equal to
substantially twice the length of a normal
loop. In other words, one end of such a hole
is made by the bight of the loop formed b
a ribbing needle in the first course of rib
work while the other end of the hole is made
by the yarn coiinecting the bases of two ad-
jacent cylinder-needle loops in “the. last
course of plain work. 1 have dizpovered
that the length of such heles-can be so di-

minished}; &8 to be uncbjectionsble in the 1

completed fabric by shortening the loops
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formed by the cylinder-xieedles for one .

course, or more, before the dial needles are
thrown into action, and preferably by also
forming one course, or more, of abnormally
short loops. by both sets of needles when the
ribbing néedles are first thrown into action.

This forination of the course or courses

of abnormally short loops by the cylinder-

needlés.is effected at the
relative axial movement o
the cylinder-needle cam toward each other,
and the formation of the course or: courses
of abnormally short loops by both sets of
needles is éffected by a relative axial move-
ment of the said cam and the dial toward
each other.

In the particular embodiment of my in-
véntion herein illustrated the change in the
normal relationship between the cylinder
and the cylinder-needle cam to effect the de-
sired shortening of the loops or stitches at
the termination of plain knitting is brought
about by lowering the cylinder. Similarly,
the change in the normal relationship be-
tween said cam and the dial to cause the for-
mation of the shorter stitches or loops by
both sets of needles, in the first portion of
ribbed work, is brought about by lowering
the dial toward the cam, but it is to be un-
derstood that the structure shown and de-
scribed herein is illustrative, and is not for
the purpose of limitation of my invention.

It thus appears that to accomplish the de-
sired results in the knit fabric I effect, in se-
quence, a change in the normal axial rela-
tionship between the cylinder and the cylin-
der-needle cam, and between said cam and
the dial,-each change being effective, in the
present embodiment of my invention, to
shorten the loops or stitcl{es in a single
couxl'rse, one of plain and-the other of ribbed
work. - -

1Proper time by a

The normal relationship betweén the cyl-

inder and the cam is restored at any time

convenient prior to the resumption of plain-

knitting; for during ribbing the stitches are
drawn frony the level of the dial needles, and
not over the curb of the cylinder, but normal
relationship- between the said cam and the

dial is in the presént instance restored im--

mediately after the first course of ribbed
work has been completed, in order that suc-

ceeding courseg, of ribbed work may be
formed by stitches or loops of normal
length. - . - . o ‘

he courses formed with abnormally short
loops may he termed change courses, ‘inas-

much as they mark the transition'from nor-

mal plain knitting to normal ribbed knit-
ting, and as the loops in such chiange courses
are abnormally short the yarn therein ex-
tends in more nearly straight lines around
the fabric and across the spaces or Holes
which otherwise would be formed, thereby

so' closing up or diminishing the length of

the cylinder and:

‘work are formed.

1,247,072

»
'

the same that they are not noticeable in
practice. In knit fabric where such holes
show plainly the fabric at the joint between
plain. and ribbed work is in fact less firm
than the rest of the fabric, but, in the fabric
produced in accordance with my invention
that portion thereof at the joint between
plain and ribbed work is as firm as any other
portion of the fabric, -

While I have herein shown the mechanism
arranged to produce a change course of
plain work and a succeeding change course
of ribbed work it will be readily understood
that a slight change in the controlling means
would vary the operation according to cir-
cumstances. In tge case of a fabric which
15 ve
to tighten the fabric by forming, say, two
courses with the abnormally short loops be-
fore commencing ribbing, and to tighten the
fabric by forming the first two courses of
ribbed work with abnormally short loops.
Thus, the two abnormal courses of plain
work would be formed before the ribbing
needles are thrown into action, and the nor-
mal relationship between the dial and the
cylinder-needle cam would not be restored
until the two abnormal courses of ribbed

If the character of the fabric is such that
the last course of plain work cannot be
tightened conveniently, as described, it
would be desirable to make the course
of ribbed work with. the abnormally short
loops, and vice versa. '

As it is very difficult to start and stop any
change on the same needle a course or round
may not be exact, in that respect, and here-
inaftér in referring to the termination or
completion of a course or round the phrase-

ology is used in its general meaning, and

does not mean starting and stopping the
course on one and the same needle.
The various novel features of my inven-

‘tion will be fully described in the subjoined

specification, and particularly pointed out in
the following claims.

In the drawings I have illustrated a suffi-
cient portion of a lgnittin% machine to enable
my present invention to be understdod, and
herein ‘I have omitted well known parts
which operate in usual manner. '

Figure 1 is a front elevation of a sufficient

portion of an automatic circular knitting

machine, with one practical form of my
present invention embodied therein, the

parts being positioned for the production of

plain knitting; -

loose normally it might be desirable’
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Fig. 2 is an enlarged vertical diametral

section taken through the needle cylinder

126

and the 'dial, to more clearly illustrate the .

novel features of my invention, the cylinder

and dial being shown in their normal rela-

tionship to the cylinder-needle cam

Fig. 3 is a greatly enlarged view of a piece

180




~ of knit fabric at the junction of the plain.

and ribbed portions thereof showing the
change courses of yarn with abnormally
short loops, whereby the formation of objec-
tionable holes in the fabric is obviated in ac-
cordance with.iny present invention;

Fig. 4 is g similar view of a piece of knit

* fabric showing the holes formed at the junc-

10

b

tion of the plain and ribbed portions when
no means is provided for overcoming the
same;

Fig. 5 is a detail view similar to Fig. 2,but
showing the abnormal change in the relative
position of the cylinder-needle cam and the
dial plate. when the dial needles are thrown

into ‘action and the first course of ribbed -
"work is to be formed. ' :

- - As will appear hereinafter I close up or

20

decrease the size of the spaces or holes with-
out the use of an extra yarn at the change

~courses and without makingha. change in
t
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110
~ward and about an idler roll 22 mounted on

"1

either face of the fabric at the junction of
the plain and ribbed portions thereof, both
modes. of procedure having been devised
heretofore..... oo a0

Referring to Fig. 1 the legs 1, tog 2 and
central tie-plate 3 constitute a suitable sup-
porting frame for the various instrumen-
talities’ which make up. the complete ma-
chipe. :

The needle cylinder. is
Fig. 2, and 5 is the dial plate, said parts
and their respective needles and adjuncts

being referred to hereinafter in detail in

connection with Fig. 2. ,

The main shaft 6 has fast and loose pul-

leys 7, 8, a belt-shifter 9 being fulerumed
at 10 on a bracket 11, the said belt-shifter
béing actuated in any suitable manmer,
forming no part of my invention.
" An auxiliary shaft 17 is mounted trans-
versely near the top of the frame in suit-
able bearings and is driven from the main
shaft ‘6 by usual connections, not herein
shown. o

Suitable pattern mechanism herein shown
comprises _tﬁe barrel 18, (provided with cam
surfaces and pins)- carried by a pattern
shaft 19 journaled-in standards 20, one of
which is.shown, on the tie-plate 3, a pattern

"chain. 147, a sprocket wheel 148 loosely

moutited .on the shaft 19, a pawl 151, and
suitable operafing mechanism actuated from
the main shaft, alt similar in general to cor-
resporiding partsin United States Patent
No. 726,178 granted to Mayo April 21, 1908,
to which reference may be had.

“The knitted weh is indicated in outline
at 21, Fig. 1; and extends from the inte-
rior of the needle cylinder vertically down-

a stand 23 fixed to the floor, the web pass-

ing thence around a. roll 24. on the shaft 25

journaled in suitable brackets 26. :
Said roll 24 i$ in practice roughened, as

1,247,072

indicated at 4

. 8

by a covering of sand paper or emery cloth,
to grip the web, the latter being held in
contact with the roll 24 by the weight of a
roll 28 mounted in slotted bearings inthe
brackets 26. :

The shaft 25 is driven frictionally to
insure the drawing of the knitted web
through the machine, while preventing more
tension than is necessary for the purpose.

Herein this frictional drive is effected by
a belt 31 connecting pulleys 29 and. 30 on
the shafts 17 and 25 respectively, and when
there is any amount of peripheral resistance
at the roll 24 the belt will slip on one:or the
other of the pulleys. -

So much of the general mechanism has

70
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been described as is.necessary to a -proper

understanding thereof; and I will now de-
scribe in- detail the novel features of my
present, invention in connection -with certain
well known structural devices. o

Referring to Fig. 2 the needle cylinder 4
has its lower end extended into a cylindrical
casing 40 depending from the top 2 of the
main frame, the cylinder having a slight
axial movement in the casing, and at its
lower end the casing has an inturned annu-
lar shoulder 41 upon which the needle cyl-
inder may seat when it is positioned abnor-
mally with relation to the cylinder-needle
cam, but under normal conditions the cylin-
der 1s raised above the shoulder, as shown. -

The top 2-is socketed at the upper end
of the casing, at 42, to receive the rotatable
cam ring 43, provided with usual beveled 100
gear teeth 44 for engagement with a beveled
gear 45, Fig. 1, by or through which the
cam ring is revolved in usual manner.

The external annular emlargement 46 at
the upper end of the casing 40 forms a 106
support for and upon which the cam ring
revolves, the cylinder-needle cam 47 being
inteérposed between the c¢ylinder needles and
the thickened base 48 of the revoluble cam
ring 43, and the latter is positively con- 110
nected with the cam 47 by a suitable screw-
bolt 49, as clearly shown in Fig. 2. e

The butts 51 of the cylinder. needles 52
enter a groove 53 in the cam 47 in usual
reanner, said needles being shown as hav- 115
ing hooks 54 and usnal latches 55.

From an inspection of Fig. 2 it will be
apparent that. if the needle cylinder is low-
ered toward the flange or shoulder 41 the
distance between the upper edge or curb 50 120
of ‘the cylinder -and the hooked end of a
retracted. cylinder-needle will be less than
the normal distance, and consequently a
stitch or loop shorter than normal will be
formed by any cylinder needle when re- 125
tracted by the rotation of the cam 47 in the
formation of plain knitting. - :

Rotation of the cam ring will rotate the . .

856
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- cam 47 to effect the proper operation of the - -

cylinder needles whether' the needle cylin- 130
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der 4 is in-its normal position, raised away
from the shoulder 41 or whether it is low-
ered to abnormal position, near or seating
upon the shoulder, but if the cylinder be
lowered from its normal position the verti-

*cal movements of the needles will be changed

with relation to the carb 50 of the cylinder,
and retraction of the needles will draw
down short or abpermal loops.

In Fig. 2 the'plane of the path in which
the yarn is delivered to the needles is indi-

cated by the broken line A—B, the yarn 56

being shown as fed by a usual yarn-carrier
57, which has a circular motion about the
axis of the needle cylinder and dial, in well
known manner.. :

When plain knitting is being performed
the dial needles are retracted and inopera-
tive and the needle cylinder is positioned as
shown in Fig. 2, that is, the cylinder and the
cylinder-needle cam 47 occupy their usual
or normal relative positions in a machine of
the character herein referred to, the knitted
web passing down through the cylinder and
at the stitch forming point it is supported
on the annular upper edge or curb of said

‘cylinder.

To effect the relative axial movement of
the cylinder and cam 47 toward each other
to abnormal position, as hereinbefore re-
ferred to, I have in this embodiment of my
invention made provision for lowering the
needle cylinder when the last course of
plain knitting is to be formed, just before
the dial needles are thrown into action, and
while any suitable means may be employed
for the purpose I have shown herein one
simple form of such means.

Referring to Fig. 2 the casing 40 has fixed
to it a depending bracket 60 in which is

. mounted a horizontal rock shaft 61 having

46

50

65

60

86

secured to it an-inturned toe 62 which ex-
tends ‘beneath a vertically movable headed
stud 63 loosely mounted in a counterbored
hole in the casing shoulder 41 and engaging
the lower end of the needle cylinder 4.

The rock shaft 61 also has fixedly secured
to it a preferably circularly curved arm 64

" which extends under the shoulder 41 but out
of the way of the knitted web, the free end

of said arm having attached to it a depend-
ing link 65, Figs. 1 and 2, the lower end of
which constitutes a follower 66 which rests
upon a cam ring 67 on the pattern cylinder
18, the ring having a depression or low por-
tion 67, :

When said cylinder in its rotation brings
the depression 67% under the follower 66 the

latter and the link 65 will be lowered, and -

through the arm 64 the shaft 61 will be
rocked to depress the toe 62. :

This permits the stud 63 and the needle
cylinder 4 to descend a short distance, ac-
cording to the amount the stitch is to be
shortened, as shown in Fig. 5, such lowering

1,347,073

of the cylinder being timed.to take effect

when the last course of plain’knitting is to
be formed just before the dial needles are
thrown into action to form ribbed knitting.
Any suitable means is employed to pre-
vent any rotative movement of the needle
cylinder, as by a detaining screw 68 ex-
tended through the casing 40 #nto a vertical
slot 69 in the exterior of the needle cylin-
der, Fig. 2. ' » '
The.cam ring 67 is so shaped as to main-

ag

0

tain the needle cylinder in abnormal posi-

tion while the first change course of plain
knitting is formed, and to restore the cylin-
der to normal position at any time before
the resumption of normal
Upon the completion of the first or p:i-
mary change course the dial needies 38 are
thrown into action to form the secondary.
change course of ribbed knitting, but as this
course is formed with abnormally shortened
loops, as hereinbefore stated, it is nece--aps
to lower the dial 5 and its adjuncts os
the cylinder-needle cam. 47 either before or
just as the dial needles are thrown L
action. S
Referring to Fig. 5 the parts are shew:.
positioned for the secondary change course,
the cylinder 4 being still in its. lowered or
abnormal position with relation to the cam
47, and the dial 5 is lowered to its abnormal
position with relation to said cam, to sub-
stantially the dotted line position indicated
in Fig. 2. S ,
So, too, in Fig. 5, a cylinder needle is
shown projected, and one of the dial needles
is shown projected, the said needles being
positioned for taking the yarn 56 to form
a loop of ribbed wori
The revoluble cam 59 which controls the
movements of the dial needles is of usual
construction and is‘operated in any usual or
well known manner. S '
: During the formation of the secondary
course of ribbed work the stitches or loops
will be shorter than normal stitches because

plain knitting.

80
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80

85
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of the lowering of the dial and its adjuncts -

‘toward the cam 47 for during ribbing thy
loops are drawn from the level of the dial'
needles. :

115

The dial and its adjuncts are rétumed to

normal position with respect to the cam 47
immediately upon the completion of the sec-
ondary change course, so that subsequent
courses of ribbed work will be formed by
loops of normal length.

Any suitable means may be employed to
vary the position of the dial with respect to
the cylinder-ncedle cam, and one simple ar-
rangement is herein shown,

Referring to Fig. 1, the central non-rota-

120

125

table post 80 on which the dial 5 is secured "

~is capable of a slight axial movement,:and
the upper end of the post has an annularly
grooved collar 81 fast thereon, to codperate

130
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with the yoke-like end 82 of a lever-arm 83

fulcrumed at 84 on an upright 85 rigidly
mounted on the top 2. )
A link 86 is pivothlly connected with the
lever-arm 83 between its ends at 87 and de-
ends therefrom, its lower end constituting a
ollower which travels upon a cam-ring 88
on the pattern cylinder 18, said cam-ring

-having a suitable depression indicated at 88%,

Fig. 1. ) ,

%’he depression is so located that the dial
5 and its adjuncts will be lowered to abnor-
mal position shortly before or just as the
dial needles are thrown into action, the drop-
ping of the foot of the link 86 into the de-
pression 88* permitting such positioning of
the dial and adjuncts, and in practice the
length of said depression is sufficient to per-
mit one course of ribbed work to be knitted

:0 with short loops, whereupon the high part

of the cam-ring 88 will immediately restore

- the parts specified to normal position.

The showing of the cam-rings 67 and 88
in Fig. 1 is merely diagrammatic, and only
for ﬂ%ustrative purposes.

“From the foregoing description it will now

- bé understood that when a change is to be

made in the fabric’ from plain to ribbed
work the last course of plam work will be
formed with abnormally shortened loops,

_constituting what I have termed the. pri-

" mary change course, and the next or second-

ary change course will be ribbed work but
with abnormally shortened loops, regular
or normal ribbed work being formed imme-

- diately upon the completion of the secondary

charnge course. :
By reference now to illustrations of knit-
ted fabric the effect of the operations here-
inbefore described will be readily under-
stood, ‘ ) :
‘Referring to Fig. 4, where a piece of knit-
ted fabric is shown composed of ordinary
plain and ribbed work, the loops or stitches
constituting the plain work are indicated at

70, and the set of loops T1 indicate the course

¥

W

ordinarily connecting the plain work with
the ribbed work, the latter being indicated
by ‘the row of loops 72. ’

It will be seen that the loops of the con-
necting course 71 are of the same length as
the plain loops 70 and the ribbing loops 72,
and tha spaces or holes 78 formed b~ the
change from plain to ribbed work are gqual

in length to two of the loops 70 cr “., due .

to the fact that the loops of the connecting

course 71 are of normal length. ‘
Turning now to Fig. 3, which is a similar

illustration of a piece of knitted fabric mde

in accordance with my present invention, the

lain loops or stitches of normal length ave
indicated at 74 and the normal ribbing
loops, which are of the same length, are in-
dicated at 75, but it will be noted that the

I loops 76 and 77 of the, primary and second-

5}

ary change courses respectively, which in-

tervene betwesn and connect the last round
or.course of normal plain loops 74 and the
first round or course of normal ribbing
loops 75, are very much shorter, so much
shorter. in actual practice that the yarn con-
stituting - the  change courses extends in
nearly straight lines across tre fabrie.

The loops are of course exaggerated and
opened out in both Figs. 3 and 4 in order
to enable the formation of the fabric to be
understood.

- Still referring to Tig. 3 ic will be seen

that the shortening of the loops of the two
change courses not only reduces the actual
length of the spaces 78 bit also causes the
bights of the loops 77 which cross said
spaces T8 to cross at a point substantially
midway between the ends thereof, with the

resultant effect that in practice the spaces

are so diminished in appearance and size as
to be substantially indistinguishable froin
the normal loop Interstices 79. throughout
the fabric.

- Heggee in the completed fabric I obviate
the formation of objectionable holes or
spaces,-such as 73, Fig. 4, and this most de-
sirable improvement 1s effected without the
use of an extra yarn, or yarns, and without
changing in any way the ordinary aspect of
either face of the fabric.

. It will be understood

change course is due to the temporary and
abnormal change in thé relative positions of
the dial and the cylinder-needle cam 47
when the dial needles are thrown into actio,
and knit such course, for when the dial an

the dial needles are abnormally positioned "
as in Fig. 5 the hooks 54 of the cylinder nee- -

dles will when vetracted draw down loops
shorter than normal loops, for the retracted
position of such a heok is at such time
nearér the plane of the.dial needles. :

The two change courses knit with abnor-
mal or shortencd loops serve to make ag
firm a fabric at the joint between plain and
ribbed portions of the web as are those por-
tions, which is an improvement in itself, as
thereby the fabric is practically homogeneotis
as regards firmness.  ° ‘ o

Tt will be understood from the foregoing
description of the operation of the mech-
anism that as soon as the secondary change
course is completed the stitch-forming in-
strumentalitics return to normal operation,

- the formation of ribbed work being con-

tinued with both sets of needles as long as
tmay be desired. .

The additional mechanism for bringing
about the desired results is very simple, and
adds but little to the knitting machine as a

“whole.

. Inasmuch q,é various devices may be em-
ployed to bring about the temporary and

that the shor‘tenin"g-
-of the loops 77 forming the secondary
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abnormal operation of the knitting or stitch-

forming instrumentalities my invention. is
not restricted to the precise construction, ar-
rangement and operation -herein shown and

described, for various changes or modifica-
tions may be made by those skilled in the.
art without departing from the spirit and .

scope of my invention as set .forth in th
claims hereunto annexed. .
Having fully described my invention,
what I claim as new and desire to secure by
Letters Patent is: .
1. In a circular knitting machine, the com-

~ bination with the dial and cylinder, and

156

20

their needles, adapted to be operated to pro-.
duce plain or ribbed work, and a cylinder-.

needle cam, of a support for the needle cylin-

der, in which the latter is movable vertically,

and automatically actuated means to lower
the needle cylinder toward the said:cam

- just before the dial needles are thrown into

25

30

. bein%

85

" the dial needles are thrown into action and
decrease the distance between said dial and -

40

action, to cause the cylinder needles to.form
a course of plain knitting with abnormally
short loops at the termination of normal

plain work, said automatically operated

means restoring the cylinder to its normal
position relatively to the cam prior to the
resumption of plain knitting. -

2. In a circular knitting machine, a cylin-.

der and, its needles, a concentric, revoluble
cam to actuate said needles to produce plain
work, a dial and its needles, the dial needles
adapted to codperate with the cylinder
es to produce ribbed work, the dial and

need :
eing- capable of relative axial

said cam

movement, and. automatically controlled -

means to effect such relative movement when

cam during the first course knit by both sets

.two subscribing witnesses.

1,247,072

of  needles, whereby such course will be
formed by loops shorter than normal, said
means restoring said cam and dial to normal
position at the completion of the course,
whereby subsequent ribbed ‘¢ourses-will be

-formed by loops of-normal length. . ,
8. In a circular knitting machine, in ‘com- .

bination, -a nen-rotatable, axiallﬁ movable
dial and its needles, a non-rotatable axially

‘movable' cylinder ‘and -its needles, the two
sets of needles adapted to form plain or rib-
..bed work, a controlling cam for the cylinder

needles, means to cause the dial to move
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axially toward and away from said cam, - ‘

thereby to vary the lensth -of the loops
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formed when' the dial needles are in action,

said means maintaining the dial in abnormal

position relativé to the said cam while the .

1nitial ribbed course is being knit, to provide
for the formation of abnormally short loops
therein, means codperating with the needle
cylinder to move it axially toward the cylin-
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der-needle cam just before the dial needles

are thrown into-action, to form a course ad-
joining the normal plain work but having
abnormally short loops, and a pattern mech-
anism to govern the operation of both of said
means, the.primary change course of plain

knitting and the adjacent secondary change.
‘70

course of ribbed knitting cobperating to pre-
vent the formation of holes or spaces between
normal plain and ribbed work. L

In testimony whereof, I have signed my
name to this specification in the presence of

'PATRICK P. LA MONTAGNE.
Witnesses: = o o
- Hexey Pore,

DuxcaAN MC.}EWAN.‘

65




