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1

This invention relates to the art of knitting
and more particularly to an improved circular
type interlock knitting machine and its method
of operation whereby the machine is capable of
producing knitted fabrics over a wide range of
weights, such fabrics having a ribbed character-
istic on one side and a substantially smooth sur-
face on the opposite side, the adjacent ribs of the
fabric being interlocked by means of intercon-
necting yarns or threads which fabrics were here-
tofore not capable of production on circular in-
terlock machines. .

In my co-pending application, Serial No. 725,-
555, filed January 31, 1947, now abandoned, I
have disclosed a knitting machine of the circular
type employing long and short, latch needles in
which the needles draw the necessary length of
yarn over the sinker drawing platform to form
the desired loop. While this machine is satisfac-
tory in use, I have discovered that its flexibility
may be greatly improved and a fluffier, softer fab-
ric produced by incorporating the improvements
of the present invention.

The chief object of the present invention is to
provide a simplified eircular interlock knitting
machine capable of producing varied types and
designs of fabries in greater quantities in a given
time than circular interlock knitting machines
heretofore known.

An object of the present invention is to provide
a knitting machine of the circular type incorpo-
rating long and short, latch needles and in which
the sinkers are employed to determine the length
of yarn incorporated in each loop or stitch.

An object of the present invention is to provide
2, knitting machine of the circular type adapted
to produce an interlock fabric and which employs
long and short, latch needles, the sinkers being
actuated by adjustable cams to draw or push a
desired length of yarn to be looped about each
needle.

A further object is to provide a method of op-
eration of a circular knitting machine in which
the sinkers are actuated to measure a desired
length of yarn to form a loop about an individual
needle and to hold such yarn in position for the
needle to form the stiteh.

A still further object is to provide a sinker ca-
pable of drawing g desired length of yarn to en-
able long and short, latch needles to form the
fabrie.

A still further object is to provide a circular in-
terlock knitting machine in which the sinkers
measure the length of yarn supplied to each
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needle thereby permitting the needle to form the
stiteh without tension on the yarn,
A still further object is to provide a simplified,

economical circular inferlock knitting machine

embodying latch needles, suitable cams to actu~
ate the needles, sinkers to draw enough yarn for
each individual needle thereby obviating tension
created if the needle were employed to draw the
required yarn and adjustable cam mechanism by
which the movement of the sinkers may be regu-
lated to vary the length of yarn drawn by the
sinkers thus permitting a more varied and wider
range of fabrics to be made and permitting a
fluffier, tighter or looser fabric to be knitted as
desired. Other objects of my invention will be
readily perceived from the following description.
This invention relates to a knitting machine of
the circular type adapted to produce an interlock
fabric, comprising in combination a cylinder, a
plurality of long, latch needles carried by the cyl-
inder, a plurality of short, latch needles carried
by the cylinder and alternating with the long,
latch needles, means for feeding yarn to the
needles, sinkers disposed between the needles,
means to actuale the sinkers to draw a desired
length of yarn for each needle, cam members to
raise and to lower the needles to form interlock-
ing stitches, and means for effecting relative
movement between the needles and sinkers and
sinker actuating means and cam members. )
This invention further relates to & method of
operation of a circular interlock knitting machine
ineluding a series of long, latch needles and a sec~
ond series of short, latch needles disposed alter-
nately about the cylinder of the machine in which
the steps consist in actuating a sinker to hold a
yvarn being supplied to a needle of the machine,
moving the sinker inwardly to draw a desired

- length of yarn which is disposed about a raised
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needle, actuating the needle to move downward to
form the stitch while the sinker is holding the
yarn, then retracting the sinker to release the
yarn, knitting the stitch into the fabric, again
moving the sinker forward to apply tension to the
knitted fabric while the needle casts off or clears
the stitch, again raising the needle while hold-
ing the sinker in ifs innermost position, ang re-
tracting the sinker to enable it to again engage
yarn.

The attached drawing illustrates a preferred
embodiment of my invention, in which:
- Figure 1is a diagrammatic plan view of a sec-
tion of the knitting machine of my invention;

Figure 2 is a sectional view of the machine il-
lustrating the cylinder actuating mechanism;
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Pigure 3 is a view in elevation of the needle ac-
tuating cams;

Figure 4 is a plan view of the sinker actuating
cam;

Figure 5 is a view in elevation of the sinker
employed in the circular knitting machine;

Figures 6—13 inclusive are diagrammatic views
illustrating the manner in which a sinker and
its adjacent needle are moved with respect to
one another to measure the yarn, knit in and
cast off the stifch;

Figure 14 is a diagrammatic view illustrating
the manner in which the yarn is disposed about
the needles;

Figure 15 is a sectional view of -a modified -

sinker cam employed in the manufacture of loop
fabric; and

Figure 16 is a diagrammatic view similar to
Figure 14 illustrating the manner in which a yarn
is inlaid in the formation of loop fabric.

Referring to the drawings, there is illustrated
the circular knitting machine of my invention. A
base (not shown) is provided adapted to support a
table 3 by legs or braces 4. Table 3 supports a
cylinder 5 having its exterior peripheral surface
grooved to form sockets or pockets 6 for the re-
ception of a series of latch needles T of long
length and a second series of latch needles 8 of
short length. The needles T and 8 are alternated
about the periphery of the cylinder 5. The latch
needles T and 8 may be of the usual type well
known in the art, manufactured by Torrington
Company of Torrington, Connecticut. Each of
needles 7-and 8 is provided with a latch 9 hinged
to the butt of the needle at 9. The latch 9
serves -to interlock the thread or -yarn as here-
inafter described. In my invention for the forma-
tion. of interlock fabric the end of the latch is
below the line of the fabric or cloth on which
the latch rests when the needle is raised to its
normal or floating position, as hereinafter de-
scribed.

Table 3 supports cam carrying ring fi. Ring
{1 supports cams 12 adapted to actuate long,
latch needles 7 and cam {3 adapted to actuate
short, latch needles 8.

Sinkers (4 .are disposed between .adjacent
needles T and 8 about the periphery of the cylin-
der. In the present invention, sinkers (4 serve
to measure the length of yarn supplied to each
needle and to support or.extend the cloth. By
employing the sinkers 14 to draw or measure the
length of yarn supplied to each needle T or 8,
each needle is able to form an interlocking stitch
without the application of tension to the yarn.
A ring member 5 mounted on table 38 carries
sinker cam 16. Similar cams (6§ are disposed
at each station about the cylinder.

Sinker 14 includes a lug 1 extending from its
body portion and adapted to engage cam 16, a
v-shaped notch 18 which forms the throat of the
sinker and which holds yarn as hereinafter de-
seribed, a platform 19 and a support platform 24
for the cloth. The notch 18 is necessarily V-
shaped in order to hold the yarn securely while
measuring the desired length of yarn for each
needle. Platform (9 permits operation of the
sinker without interference with or obstruction
of adjacent needles.

Suitable yarn guides 20 are provided to direct
yarn at each station to the needles T and 8, it
being understood, as previously stated, that sink-
ers |4 measure or draw the amount of yarn fed
to each needle,

In the device illustrated cylinder 5 rotates while
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the needle cams (2 and 13 and sinker cams 6
are stationary. It will be unaerstood, of course,
in some types of knitting maecnines to which my
invention 1s adapted rotacable cam mempers may
be used and in such cases the cyunaer is sta-
tionary, other actuating mechanism being em-~
ployed to rotate the cams.

As illustrated, a rack 21 is formed in the under
or lower suriace ot cylinder § and is adapted to
mesh with a pinion 22 mounted on a shatt Z3
aaapted to be rotated by means of pulleys and a
belt, for example, connecied to a motor (not
shown) or other suitabie prime mover.

In Figure 3, there are shown the contour of
the needie cams {2 and 13. As illustrated, a
guide suriace 25 is provided to hold needles 1
in normal position; the cam is provided with a
suriace 46 adapted to urge the needies 7 down-
ward, with g second surrace 27 adapted to hold
the needles 1 in lowermost position, and a third
surface 28 adapted to raise tne needles i to.their
normal raised position. This is the iirst station
of the machine in which the long, latch needles
are actuated to form stitches, knit in the stitches
and then cast -off the stitches, again rising to
normal position while the short, latch needies
are actuated at.a.second station. It will pe ap-
preciated these stations repeat about tie periph-
ery of the machine.

Considering cam 13, it will be noted .guide
surface 39 is provided to hold the short, latch
needles in normal position. Surface 3f moves the
neeales § downward. Surface $2 holds the needies
8 in lowermost position. Surface 33 again raises
needles 8. Suriace 33’ raises the neeales to
their uppermost position. The contours of cams
iz and 13 are generally similar, one heing em-
ployed to actuate long, latch needles at a first
station while the other holds the short, latch
needles in normal or Hoating position; at the sec-
ond station the short, latch needles are actuated
by the second cam to form the stitch, knit in and
cast off while the first cam holds the long, latch
needles in floating or normal position.

Referring to Figure 4, there is shown a sec-
tion of the sinker cam (6§ at the first station. It
will be understood the cam is contoured similarly
at all stations (both long and short needle sta-
tions) about the periphery of the cylinder., This
cam (6 is designed to move the sinkers 14 radial-
ly inward toward the center of the cylinder and
outward again to its normal position. The work-
ing surface of the cam, as are the needle cams
i2 and (3 shown in Figure 3, is illustrated ratner
than its exterior which would be shown waen
the machine is in operation.

Cam 18 is proviced with a guide surface 36
which holds the sinker in its normal position.
Surface 37 serves to move each sinker {4 inward
to grasp the yarn in the V-notch 18 and to draw
or measure a predetermined length of yarn for
each needle T or 8 depending upon which station
about the periphery is being considered. Sur-
face 38 permits the V-notch 18 to hold the yarn
while the stitch is being formed and knitting is
commenced by the needle. Surface 33 serves fo
retract the sinker slightly to permit the loop of
yarn formed about the needle to be knitted into
the cloth. Then the sinker is again moved ra-
dially inward by surface 40 while the needle casts
off the loop and the sinker again assumes its
normal position.

An important feature of my invention resides
in the fact that surfaces 37 and 38 are formed
on a segment 41 of the cam which is adjustable.
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This segment 41 is adjustable by means of shaft
42 threaded into the side wall of the segment and
knob 43 which permits the segment to be moved
radially as desired. Movement of this segment
radially permits the length of yarn drawn or
pushed by the sinker to be regulated in length
thereby forming a tighter or looser stitch between
the ribs of the fabric and enabling a softer, more
fluffy fabric to be knitted.

This adjustable mechanism permits speedy
variation in the length of yarn being drawn by
each sinker for supply to an adjacent needle
without requiring any changes in the sinkers. I
have found, however, that it is not essential that
such cam segment be adjustable for satisfactory
results may be obtained by revising the working
surface of the sinker while retaining the same de-
gree of radial movement. This modification is
not as satisfactory, however, since any given var-
iation in the length of yarn measured by each
sinker requires that all the sinkers of the ma-
chine be changed thus necessitating that many
sets of sinkers be held on hand for use with each
machine.

In Figures 6-13 inclusive, I have illustrated
diagrammatically the manner in which the sink-
ers and needles are actuated with respect to one
another to form the fabric. In these figures, I
have assumed cloth is already knitted and that
the sinker and needle are being actuated to add
a loop thereto. The various sinkers and long
and short, latch needles at all stations function
similarly to the sinker and needle illustrated.

The cloth line is shown at 58 in all figures. In
Figure 6, the needle 7 and sinker {4 are in nor-
mal position (Stage A). It will be noted yarn
31 has not yet been grasped in the V-notch of the
sinker. Reference to Figures 3 and 4 will indi-
cate similar positions of the needle and sinker
with respect to their respective cams at these
various stages of the operation.

In Figure 7 (Stage B) sinker 14 has been moved
radially inward to grasp the yarn 5l in the v-
notch 18 of the sinker. It will be noted at this
point the needle 7 is moved downward slightly
from the position shown in Figure 6. The sinker
{4 is moved radially inward to measure the
ength of yarn disposed about needle 7 and the
needle forms the stitch, as shown in Pigure 8
(Stage O).

In Figure 9 (Stage D) the sinker is shown in
the same position it occupies in Figure 8 but the
needle has moved downward to commence knit~-
ting. In Figure 10 (Stage E) the loop is knitted
into the fabric as shown by the position of the
needle. The sinker here is retracted slightly to
permit the loop to slide over the lip 52 at the
edge of platform (9 of the sinker to be knitted
into the cloth. These various stages are indi-
cated in Figures 3 and 4 and it will be helpful to
refer to such figures to ascertain the manner in
which the needle and sinker are actuated by
their respective cams.

In Figure 11 (Stage B, the sinker has again
been moved inward to apply tension to the
formed cloth., In this position, the needle casts
off the loop after it has passed through the
cloth.

In Figure 12 (Stage G), the sinker continues
to apply tension to the cloth while the hook of
the needle has risen through the cloth and is
moving upward preparatory to having another
section of yarn disposed thereabout. In Figure
13 (Stage H) the sinker continues in its tension
applying position while the needle has reached
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its highest point. The sinker is then retractéd to
enable it to again engage yarn and the various
stages are repeated.

It will be noted by consideration of these var~
ious stages that the yarn in all cases does not
have tension applied thereto by the needle thus
permitting a more satisfactory cloth to be man-
ufactured than was heretofore obtainable, In
each case, the sinker measures the actual amount
of yarn desired and the needle knits such yarn
into the formed cloth without the application of
tension thereto. The length of yarn desired may
be varied since the sinker cams are adjustable,
as described above, permitting a greater or lesser
amount of yarn to be drawn or measured by
each sinker for an adjacent needle.

In Figure 14, I have illustrated the manner in
which the yarn §1 is disposed by the sinkers {4
about the long and short needles T and 8. The
various stages for the long needles are indicated
by the letters A-H inclusive, the varicus similar
stages for the short needles being interposed be-
tween. It will be noted at Stage A the yarn 51
has not yet been placed in the notch or throat
18 of sinker {4, while at Stage B the sinker has
grasped the yarn 51. It will be noted the yarn
is disposed about needle 7 between Stages B and
C. The following stages are conducted as de-
scribed in connection with Figures 6-13 inclu-
sive.

It will be appreciated the present machine
may be employed with slight changes to knit
loop cloth and other types of fabric. In Figure
15, I have illustrated a modified sinker cam 55
which permits Joop cloth to be knitted. It will
be understood that in the manufacture of loop
cloth an additional yarn or thread is inlaid in the
interlock fabric formed as described above. If
will be observed that the sinkers {4 are oper-
ated as described in connection with Stages A-E
inclusive, the cam contour being changed to per-
mit additional yarn 56 to be drawn or measured
by sinker {4 at Stage F and inlaid into the fabric.

This invention provides a circular type inter-
lock knitting machine capable of producing knit-
ted fabric over a wide range of weights and de-
signs. The knitting machine so provided has
been greatly simplified in comparison with other
interlock eircular knitting machines heretofore
known thus permitting more ready access by me-
chanics in setting up or changing the machine
for operation and greatly decreasing its initial
cost. My invention eliminates cumbersome dial
mechanism heretofore employed in circular, knit-
ting machines and obviates tension on the yarn
during the formation of the stitch by the needles.
In the machine described, the amount of yarn
supplied to each needle is measured by the sinkers
thus enabling the needles to knit and to cast off
without application of tension to the yarn. Since
the cams actuating the sinkers to measure yarn
are adjustable it will be readily perceived the
amount of yarn drawn by the sinkers may be
varied as desired.

While I have described a preferred embodi-
ment of my invention, it will be understood my
invention is not limited thereto since it may be
otherwise embodied within the scope of the fol-
lowing claims.

I claim:

1. In a circular interlock knitting machine, the
combination of a cylinder, a plurality of long,
latch needles carried by said cylinder, a plural-
ity of short, latch needles carried by said cylin-
der and alternating with the long, latch needles,
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means for supplying yarn to the needles, means
for -raising and lowering said needles ‘to-form
stitches and to knit the stitches:.into -the cloth
being formed, sinkers disposed bétween adjacent
needles and means for actuating the sinkers to
measure yarn supplied to adjacent needles.

2. A circular knitting ‘machine according to
claim 1 in which the sinker actuating means-are
adjustable to vary the length of yarn being drawn
by the sinkers. »

3. In a circular interlock knitting machine, the
combination of a cylinder, a series of long, latch
needles carried by said cylinder, a second series
of short, -latch needles carried by said eylinder
and alternating with the long, latch needles, cam
members for raising and lowering -said needles
respectively at stations about the cylinder, sink-
ers disposed between said needles about the pe-
riphery of the cylinder, and a cam member at
each station about the cylinder to actuate the
sinkers to measure yarn supplied to adjacent
needles.

4. A circular interlock knitting machine ac-
cording to claim 3 in which the sinker cams are

adjustable to vary the length of yarn measured ¢

by each sinker.

5. In a circular interlock knitting machine,
the combination of a cylinder, a series of long,
latch needles carried by said cylinder, a second

series of short, latch needles carried by said !

cylinder and alternating with the long, latch
needles, cam members for raising and lowering
said needles respectively at stations about the
cylinder, sinkers disposed between said needles

about the periphery of the cylinder, a cam mem- !

ber at each station about the cylinder to actuate
the sinkers to measure yarn supplied to adjacent
needles, and means for effecting relative move-
ment between the cylinder carrying the needles
and sinkers and the cam members for actuating
the needles and sinkers.

6. A circular interlock knitting machine ac-
cording to claim 5 in which the cam members
are stationary and means are provided for ro-

tating the cylinder carrying the neéedles and

sinkers.

7. In a circular interlock knitting machine,
the combination of a cylinder, a series of long,
latch needles carried by said eylinder, a second

series of short, latch needles carried by the cylin-

der and alternating with the long, latch needles,
a cam member for actuating the first series of
long, latch needles at a-first station about - the
periphery of the machine to form an interlock-

ing stitch without the application of tension-to :

the yarn, a second cam member for-actuating
the second series of short, latch needles at a
second station about the periphery of the ma-
chine to form an interloeking stitch without the
application of tension to the yarn, similar sta-
tions alternating ahout the periphery.of the
machine, sinkers disposed between said meedles,
and a third cam member at each station for
actuating the sinkers to measure yarn supplied
to adjacent needles.

8. A circular interlock knitting machine ac-
cording to claim 7 in which the needie cams hold
the needles in floating or normal position between
the stations at which the respective needles are
actuated, each needle in its normal fleating po-
sition having the end of its latch below the eloth
line on which the latch rests.

9. A circular interlock knitting machine ac-
cording to claim 8 in which the cam members are
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stationary and means are provided for rotating
the cylinder carrying the needles and sinkers.

10. A circular interlock knitting machine ac-
cording to claim 9 in which the sinker cam mem-
ber .is adjustable to vary the length of yarn
measured by the sinker.

11. In the method of operation of a circular
interlock . knitting machine including long, latch
needles and short, latch needles disposed alter-
nately about the cylinder of the machine and
sinkers disposed between adjacent needles, the
steps which consist in actuating a sinker to grasp
a yarn being supplied to a needle of the machine,
moving the sinker radially inwardly to draw a
desired length of yarn which is disposed about
a raised needle, actuating the raised needle to
move downward to form the stitch while the
sinker ‘is holding the yarn, then retracting the
sinker to release the yarn, knitting the stitch
into the fabric, again moving the sinker radially
inward to apply tension to the knitted fabric
while the needle casts off the stitch, raising the
needle while holding the sinker-in its innermost
position, and retracting the sinker to enable it
to again engage yarn.

12. A method of operation of a circular inter-
lock knitting machine according to c¢laim 11 in
which the process is repeated at each station
about the cylinder of the machine.

13. In the method of operation of a circular
interlock knitting machine including a series of
long, latch needles, a second series of short, lateh
needles extending in the same direction as the
long, latch needles and alternating with the
long, latch needles about the cylinder of the
machine, and sinkers disposed between adjacent
needles, the steps which consist in moving a
sinker radially inward to grasp a yarn being
supplied to an adjacent raised needle, utilizing
inward movement of the sinker to measure the
length of yarn disposed about the adjacent raised
needle, moving the raised needle downward to
forra the stitch without application of tension
to the yarn by the needle, the sinker holding
the yarn during such movement of the needle,
then retracting the sinker to release the yarn,
knitting the stitch into the cloth, again moving
the sinker radially inward to apply tension to
the knitted cloth while the needle casts off the
stiteh, raising the needle to a position in which
the end of its latch is helow the cloth line on
which the latch rests, retracting the sinker to
enable it to again engage yarn, and repeating
the process.

14, In the method of making a fabric having
an interlock stitch, the steps which consist in
measuring the length of yarn supplied to a latch
needle by an adjacent sinker, and actuating the
needle to knit the measured length of yarn into
the fabric without application of tension to the
yarn.

15. In the method of making a fabric having
an interlocking stitch, the steps which consist in
actuating a sinker to grasp a yarn being supplied
to an adjacent needle in raised position, uti-
lizing the sinker to measure a desired length of
yarn, actuating the needle to form the stitch
without application of tension to the yarn while
the sinker holds the yarn, then moving the sinker
to release the yarn while the yarn is knitted into
formed cloth, applying tension to the formed
cloth by means of the sinker while the needle
casts off its stitch, raising the needle to s posi-
tion in which the end. of its latch is below the
cloth line on which the latch rests, moving the
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sinker to enable it to again measure yarn, and
repeating the process.

16. In the method of making a loop fabric,
the steps which consist in actuating a sinker to
grasp a yarn being supplied to an adjacent needle
in raised position, utilizing the sinker to measure
a desired length of yarn, actuating the needle
to form the stitch without application of tension
to the yarn while the sinker holds the yarn, then
moving the sinker to release the yarn while the
yarn is knitted into formed cloth, inlaying a
second yarn into the formed cloth, applying ten-
sion to the formed cloth by means of the sinker
while the needle casts off its stitch, raising the
needle to a position in which the end of its latch
is below the cloth line on which the latch rests,
moving the sinker to enable it to again measure
yarn.

ELIAS F. REICHERT.
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