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3 Claims.

The present invention relates to knitting ma-
chines particularly of that type adapted for the
knitting of tubular articles and. its primary ob-
ject is to provide means for controliing one or

5 a plurality of threads, as, for example, elastic
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yarn, in such manner that a garment may be
formed with areas of different widths, tubular
garments being knitted with form-fitting areas
relatively different as to diameter.
A further object of the invention is to provide
- yarn-controlling means of special form, simple
'in construction, and having positive control over
one or more strands of yarn, as, for example,
the elastic inlaid yarn threads of a tubular knit-
ted garment. .

The invention will be described with reference
to the accompanying drawings, in which:—

Fig. 1 is a plan view of an apparatus construct-
ed in accordance with the invention, the same
being partly broken away. : .

Fig. 2 is.a view in elevation showing the struc-
ture of Fig. 1. - .

Fig. 3 is a fragmentary detail view of certain
operating elements of the yarn controlling mech-
anism, . ’

Fig. 4 is a sectional elevation on the line 4—4,

Fig. 5 is a sectional ‘elevation on the line 55,
looking in’ the direction of the arrows,
Fig. 6 is a vertical secti‘on on the line 6—6,
Fig. 1. . . .
. Fig. 7 is'a vertical section on the line 1—1,
Fig.- 1. .
~_ Fig. 8 is a schematic view of a simple type of
knitted garment for which the machine is
adapted. ' i o
Referring to the drawings, I have indicated in
Figs. 1 and 2, a known type of tubular knitting
machine comprising the annular horizontal frame
member | provided with vertical guide annulus
fz forming one element of a raceway for the ro-
tating needle frame 2, at the base of which is a
bevelled ring gear 3 in mesh with bevelled pinion
4 on shaft 5. Shaft 5 is journalled in & bearing
boss 6 held by bracket arm 6z depending from
member f, Shaft § is thus rotated by, ring gear
3 for a purpose hereipafter to be explained.
Inasmuch as the knitting elements form no
" part of the invention, they are shown diagram-

matically and not in detail. It will be under- .

stood that they are adapted to form a tubular
knitted structure in which all of the threads may
be elastic and in which one or more threads
may be regarded as transversely extending inlaid
threads lying in a spiral end to end of the woven
structure. Ordinarily the said inlaid thread is of
heavier gauge than the filling and tie threads

so that the garment will have a ribbed appear-

ance, the ribs extending transversely and in
reality extending spirally, as above stated. ‘THe

(CL 66-—132)

present invention has for its primary object

control of such inlaid thread or threads. o
In the present embodiment, a single inlaid"

thread e is shown fed from the spool 5. The

inlaid thread a is guided through an eye formed 5

in bracket arm 1, the latter being secured to-
frame member {, the thread then being led be-
tween two conical feed rollers 8, 8z, thence
through the eye of g guide arm 9 and between
two feed rollers 10, {0z of uniform diameter, 10
and thence through suitable guiding means such
as guide arms 't1 and guide arm 12 to the needle
frame 2, : :

In its passage to the conical rollers, the inlaid
thread @ passes through the eyeletted end of & 15
swinging arm 13 pivoted at {4 on arm 7. Arm -
13.1s connected by a link I5 with a lever 16
pivoted at 1T upon arm 1. Lever 16:is normally
held in abutment with an adjustable stud 18z
by means -of a coil spring 19 having one end 20
fixed to bracket arm T and its opposite end con-
nected to swinging arm 3. Adjustable abutment
stud 18z is carried by arm 18zx of a rock lever
i8. -
Rock lever I8 is pivoted at 20 upon a bracket 25
21 secured to a vertical frame member 22 of the
machine. Bracket 21 also serves to rotatably
support a shaft 23 which carries a sprocket 24
adapted to operate a chain 25 composed of link
sections of different heights relatively to the axis 30
of the sprocket. Riding upon the periphery of
the chain is a roller 26 carried by rock lever (8,
the roller being held in . operative engagement
with the chain by spring 27 engaging the end ;
of lever (8 opposite the roller and held in a 35
seat provided by bracket 21, as shown in Fig. 2.
Thus, in the movement of chain 25, links of suc-
cessively greater and less height will engage roller
26 and cause rock arm I8 to be rocked. on its
pivotal point, motion being transmitted to lever 40
16, and thence to swinging arm I3 so as to vary
the -position of inlaid thread a relatively to the
conical feed rollers, as will be hereinafter ex- -
plained more in detail.

Shaft 23 may receive rotation by the applica-
tion thereto of a ratchet wheel 28 engaged by
pawl 28zx of pawl lever 29, the latter being con-
nected to shaft 30 supported in bracket 21, the )
shaft having fixed thereto rearward projected
arm 29z carrying a roller 31. Roller 31 lies in 50
the path of a cam plate 32 carried by depending
arm 33 of the rotating needle frame so that in
each rotation of the needle frame roller 3! is
engaged and the pawl arm swung in reverse posi-
tions to impart progressive movements to the
chain.

The lowermost roller 8 of the two conical roll-
ers is rotatably supported in a bracket 34 on
frame member {, the roller being carried by a
shaft 35 having fized thereto a pinion 36 engag- 60
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* 18, the lever following the stud under ‘the in-
fluence of spring 19 and the spring acting up-
on swinging arm 13 to carry inlaid thread a to- °
.ward the ends of the conical rollers having minor
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2
ing an overlying pinion 37 on a shaft 38, which
supports the uppermost conical roller 8z. Shaft
38 is journalled in slide blocks 39 each free for
vertical sliding movement in a raceway formed
by upwardly projecting spaced arms 34z of
bracket 34. Connected to arms 34x at their
upper ends is the T-head of a threaded socket
member 48 within which is projected a spring
4§ bearing upon the appropriate ‘slide block 39,
the tension of the spring being regulated by an
adjusting bolt 42 threaded in the ‘upper end of
the socket member. By such means conical roller
8r is spring-pressed toward roller 8 and the
inlaid thread a between the rollers is firmly
gripped. At the same time, the yielding rela-
tionship of the rollers permits swinging arm (3
to. move the inlaid thread a from the point of
the major diameters of the rollers to the point
of minor diameter and vice versa. The lower

roller § is rotated clockwise and the upper roller .
8z counter-clockwise to feed the “warp” thread -

a toward feed rollers 10z, the latter being of
equal diameter, -
mounted upon a shaft 43 carried by bracket 44
mounted on frame mémber I and the uppermost
roller 16x is carried by shaft 45 journalled in
slide blocks (not shown) of the same construc-

tion as the slide blocks 39, Fig. 5, the blocks being.

engaged by springs similar to springs 41, and the
springs being adjusted by means of adjusting
bolts 42z operating in the same manner as ad-
justing bolts 42. Shaft 43 is driven from shaft

5, the latter carrying a sprocket 46 connected -
by chain 47 with a sprocket 48 fixed to shaft 43.

Shaft 43 also carries a sprocket 49 connected
by chain 56 with a sprocket wheel §i, Fig. 2,
carried by shaft 35 of the conical roller assem-

"bly. The uppermost roller 10z is driven in uni-

son with the lower roller by means of the gear

‘connections §2.

* In the operation of the deviée, two sets of feed

rollers will feed inlaid thread a to the knitting

frame at a predetermined rate. 'The rate of feed
of the inlaid thread will be so proportioned to

"the take up thereof by the needle frame that

the thread should be kept under tension inter-
mediate the rollers 10x and the final guide arm
2. PFigs. 1 and 2 show the apparatus after
threading and preliminary to operation so that
the thread is shown loose. ‘When the apparatus
is started in action however, the thread will be
under tension.

When a section of the tubula.r knitted article
is to be of even equal diameter, the inlaid thread
a may be fed by the conical rollers 8, 8z at sub-
stantially the rate of feed of the straight rollers

10z.. When it is desired that a given section of

the article be of reduced diameter, the links of a
section of chain 25 will be reduced in height so
as to cause roller 26 to be moved toward the axis
of shaft 23, thereby retracting stud 18 from lever

diameter. This will. reduce the rate of feed of
the conical rollers relatively to the rate of feed
of the straight rollers 10r and a lesser length

..of elastic inlaid thread per spiral convolution

thereof in the article, will result. When, there-
fore, th_e article is ’removed from the knitting

The lowermost roller 10z is-
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machine the tension thus placed upon the inlaid
thread in the knitting operation will cause that
thread in the tension section to reduce the width
of the article in proportion to the degree of ten-
sion. Thus, by proportioning the movement of 5
swinging arm I3 and hence the rate of feed of
rollers 8z in accordance with the effect desired
in the knitted article the latter may, when
formed as a garment, Fig. 8, have relatively wide -
areas such as the central area ¢ and areas of re- 10
duced width as at r, and the reduction may be
gradual relatively to the length of the article,
or, it may be a sudden and sharp reduction, as
will be understood without further explanation.

The chains 25 may be of a length proportion- 15 .
ate to the effect desired and the links will be
placed and formed in accordance with the tim-
Ing and degree of action required with respect
to the swinging arm (3 and the feed rollers. By
the arrangement described, knitted articles may 20
be produced of widely varying shaping which is
particularly desirable in the production of
knitted garments.

Having described my mvention, what I claim’
and desire to secure by Letters Patent, is as fol- 25
lows:—

1, In a knitting machine, in combination with
a needle frame, of feeding means for advancing
an inlaid thread to said needle frame, said feed-
ing means having two sections, one section com- 30
prising opposed feed rollers, each of substantial- =
ly equal diameter and the second section com-
prising conical feed rollers with their respective
major and minor diameters in mutual registra-

tion, means for controlling the action of said sec- 55

ond feeding section comprising a thread carrying -
arm, and automatic means for actuating said
arm in accordance with a predetermined pattern
comprising a pattern chain and means for mov-
ing the same in a vertical path, two levers, one 49
having an arm engaged by said pattern chain
and movable in a vertical plane and the second -
lever mounted for movement in a horizontal
plane, an adjustable connection between said
levers and a link connecting the horizontal mov- 45
able lever with the thread carrying arm.

2. In a knitting machine, in combination with
8 needle frame, of feeding means for advancing
an inlaid thread to the needle frame, said feed-
ing means being adapted to feed thread under 50
different tensions, and comprising feed rollers
ahd supplementary feed rollers, said supplemen-
tary feed rollers being conical in formation, a
shifting arm for the thread led between said
conical feed rollers, a lever for moving sald shift- 55
ing arm, and automatic means for actuating said
lever in accordance with a predetermined pat-
tern comprising a pattern chain, means for mov-
ing the chain in a vertical path, a second lever
having an arm operatively engaging the pattern ¢o
chain and having a second arm operatively con-
nected with the first lever for moving the first
lever in a path substantially at right angles to ,
the path of movement of said second lever.

3. In a knitting machine, feeding means for ¢5
advancing an inlaid thread to the needle frame,
constructed in accordance with claim 2, in com-
bination with spring tension means for main+
taining the first named lever and adjustable con-
tact in engagement. ()
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