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34 Claims.

This invention relates to pattern means in a
circular independent needle knitting machine and
more particularly to a multi-feed machine having
electro-mechanical means for doing the pattern

g selecting. A colored pattern can be made by
knitting pattern yarns at the various feeds selec-

- tively and floating those yarns on the.inside of
the fabric where not selected. It is characteristic
of the invention that any desired pattern can be
obtained merely by changing the sheet or surface
on which the desired pattern representation ap-
pears. By the use of pattern reading means, elec-
tric impulses can be made to actuate an arm or
selecting member which makes all the needle jack
selections at one feed. By a unique arrangement
of parts the selection at a multiplicity of feeds
can be made with one less reading device and arm
than there are feeds.

This application is a continuation in part of my
application Serial No. 137,106, filed April 15, 1937.

In the drawings,

. Fig. 1 is an elevation of one side of the upper
part of a circular three-feed knitting machine
embodying my invention, showing an improved
form of reading means each comprising a photo-
electric cell, the pattern associated with the read-
ing devices, and the design on the resulting
fabric;

Fig. 2 is a plan view of a pattern jack selecting
wheel and the armature for selecting the hori-
zontal jacks in the wheel;

Fig. 3 is a view in vertical section through the
armature and horizontal selecting wheel and one
edge of the needle cylinder, taken on the line

35 33 of Fig. 2;
Fig. 4 is a plan view of some of the horizontal
. Jacks in the wheel and the cam surfaces for oper-
ating ithem, the view showing how these jacks
select the pattern jacks; i .
Figs. 5 t0 9 are detail views in vertical section
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through one edge of the horizontal wheel of Fig.

4; PFig. 5 showing the jack after its inner end has
been tipped upwardly by the armature till the
inner end contacts the raising operating edge of
45 the stationary cam; Fig. 6 showing the jack after
the stationary cam has completed the raising of
the inner end thereof for projection; Fig. 7 show~
ing the jack after it has been projected outward
ready to contact its patiern jack; Fig. 8 showing
69 the cam in the same position after the revolu-
tion of the horizontal wheel has brought it into
contact with its pattern jack and moved it from
the dotted line to the solid line position: while
Fig. 9 shows the jack just before and after its
outer end has been tipped radially upward and

(Cl. 66—50)

the jack pushed radially inward by the stationary
resetting cam;

Fig. 10 is a view in vertical section through one
edge of the needle cylinder, showing the upper
end of a pattern jack pulled radially outward pre- &
paratory to selection and the needle in its lower-
most or inoperative position; ’

Fig. 11 is another view in section similar to Fig.

10 showing the jack pushing its needle upward;

Pig. 12 is a view similar to Figs. 10 and 11 10
showing :the needle pushing the jack downward
after passing the knitting point;

Figs. 13, 14 and 15 are developments each in
elevation and plan, of the pattern jack .and
needle cam paths when knitting the white yarn 15
at the first feed; Fig. 13 showing the first feed,
Fig. 14 the second feed, ahd Fig. 15 the third
feed;

Figs. 16, 17 and 18 are developments similar to
Figs. 13 and 14, showing the paths of the pattern 20
-jacks and needles when kmttmg the red yarn at
the second feed;

Figs. 19, 20 and 21 are developments similar to -
Figs. 13, 14 and 15 showing the paths of the pat-
tern jacks and needles when knitting the blue 25
yarn at the third feed, the views showing :the
paths at the first, second and third feeds, re-
-spectively;

Figs. 22 and 23 illustrate a modified form of
armature selection of pattern jacks; Fig. 22 be- 30
ing a plan view taken on the line 19—I9 of Fig.
23, and Fig. 23 being a vertical section through
‘the needle cylinder looking toward the armature,
showing how that element presses the jacks ra-
dially inward; while

Fig. 24 is an elevation of one side of a c1rcu1a,r
knitting machine embodying the invention in
which a contact reading devxce is used instead of
a photo-electric cell.

The invention will be shown and described em- 40 -
bodied in a three-feed revolving needle cylinder
machine. The machine to be described is g rib
machine in which the dial needles knit at each
feed but the cylinder needles knit only once for
each revolution of the machine. The rib needles 45
knit in the float yarn opposite idle cylinder
needles and thus prevent objectionable floats. In
this way large float designs can be made.

According to my invention a metallic finger or
other device is used to read a representation of 60
the design, and this pattern, moving in synchro- -
nism with the needle cylinder, causes the cell or
reading member to transmit electric 1mpulses to
a single electricaily operated arm which picks out’
all the desired jacks. If a photo-electric cell is

38




10

15

20

25

30

35

60

o5

2

used as the reading device then, according to
whether a point on the pattern is read dark or
light by the light beam, there are electric im-
pulses or none to operate fhe armature which
has movement relative to the pattern jack.

In the preferred form of the invention the
armature does not act directly on the pattern
jacks but rather upon horizontal jacks in a pat-
tern wheel, which horizontal jacks transmit se-
lection ito the pattern jacks. The example shown
in the drawings is a three-feed machine but only
two reading devices are necessary. By a unique
coordination of the pattern, the pattern jacks
and the cams controlling them, it is possible to
cause certain needles to take pattern yarns at the
first feed, certain other needles to take pattern
varns at the second feed, and all the needles
which did not take pattern yarns at the first or
second feed to take pattern yarns at the third
feed. No needle takes more than one pattern
yarn in any revolution of the needle cylinder.

The machine has a bedplate 25 supporting a
rotary needle cylinder 26 in which independent
needies 28 move vertically in slots, as usual. The
needle cylinder is surrounded by a stationary cam
cylinder 21. As can be seen by reference to Figs.
1, 2 and 3 of the drawings, there are pattern
Jjacks 28 associated with the cylinder needles, one
below the lower butt 41 of each needle in the
needle cylinder and these are adapted to be
acted on by cams to raise their respective nee-
dles in the general manner described in the
Mellor-Bromley British Patent 329,369.

As previously mentioned, one of the objects of

this invention is to produce a machine which

can knit large designs, that is to say, designs in
which a large number of adjacent needles all knit
the one pattern yarn. The other pattern yarns,
of course, must be floated in back of these nee-
dles, and to prevent such floats which would be
objectionable, the machine contains in addition
the following elements. There is a dial 43 con-
taining dial needles and actuating cams (not
shown), there being as many dial needles as there
are cylinder needles. As a result, rib fabric is
obtained. The dial needles knit at each feed, and
since they take the floats which are formed by
the cylinder needles, I get three courses of rib
stitches for each course of cylinder stitches. The
stitches knit by the dial needles appear on the
inside of the fabric only and it is therefore im-
material if the three courses of rib stitches are of
different colors—they do not affect the pattern
on the outside of the fabric. The appearance
of the inside of the fabric is similar to that pro-
duced by an ordinary three-feed machine.

In the example shown in Figs. 1 to 12 and 23,
carried above the needle cylinder and dial on the

bedplate 25 by means of a bracket 30 and posts -

31 and 32, is a large pattern drum or holder 33
with an axis coaxial with the needle cylinder.
Around the lower edge of this cylinder 33 is a
gear ring 34 which, through appropriate gearing
(not shown), drives the cylinder in synchronism
with the needle cylinder. In the example shown
in the drawings the needle cylinder and pattern
cylinder revolve in a clockwise direction, as indi-
cated by the horizontal arrow in Fig. 1. On the

* surface of this cylinder is pasted or otherwise

70

18

represented the design which it is desired to have
reproduced in the fabric. In Fig. 1 the design is
a shield of three colors,—white, red and blue, on
4 background of blue. This is produced by
means of photo-electric cells which read the de-
sign as only two colors: black or white. The

2,295,842

background and part of the design are black and
the remainder silver colored. The manner in
which these two colors are transmitted into three
colors will be explained below. In order that
there may be three colors in the shield in the
finished fabric, a different colored yarn is fed
at each of the three feeds and the machine con-
tains a scanning unit for each feed minus one.
A separate representation of the design is re-

" quired for each scanning unit in the machine in

order to give the variations in selection at the
different feeds. .

As shown in Fig. 1, there are two reproductions
of the desired design on the pattern cylinder 33,
the representations being one above the other.
In order that the scanning device of one unit may
actuate the same group of needles as were actu-
ated by the needles of the other scanning unit,
the relative locations of a specific needle, the
same point on the various patterns representa-
tions and the scanning devices must be accu-
rately maintained circumferentially. It is neces-
sary that the shield or each representation of the
design be colored in such manner and the rest
of the machine arranged so that only the needles
which are to take the pattern yarn at that feed
will be selected, and that all the others will not
ke selected. It might be pointed outf in passing
that it is the needles whose pattern jacks are
pushed back into the cylinder under a movement
caused by the electric current from the scanning
device, which do not take the yarn. The means
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of selecting the pattern jacks after they have

first been selected by the scanning unit may be
described as a pattern jack repeat limiting
means. '

In the arrangement shown in the drawings, the
electrical apparatus is so arranged that when the
light rays from the photo-electric cell meet a
black surface, current is transmitted through the
magnet and the corresponding needle does not
take the yarn. The electrical apparatus can be
hooked up in a well known manner to cause the
reverse to be true, if that seems preferable. Still
referring to the example shown in the drawings,
the portions of the pattern whose needles are'to
take the white yarn at the first feed are colored
silver, while the portions of the pattern whose
needles are not to take the white yarn are colored
black.

In the representation of the design to be used
by the scanning device for the second feed, it is
the red yarn which is to be fed as the pattern yarn
and therefore the red portion of this design is
shown in silver. The blue portion of the design,
i. e., the portion which will receive the pattern
yarn at the third feed, is shown in black in the
pattern representation for the second feed, and
therefore the pattern jacks for that portion of
the pattern will be pushed inwardly at the sec-
ond feed so that they cannot raise their needles
due to electric impulses from the photo-electric
cell.

It might be noted that the white portion of
the pattern is shown in black in the second feed
representation. This is merely a precaution as
the pattern jack repeat limiting mechanism in-
sures that when a pattern jack has raised its
needle at one feed, that pattern jack cannot
raise that needle again on the same revolution
of the machine. If, however, owing to the pat-
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terns desired, such pattern jack repeat limiting

mechanism were not incorporated in the machine,
then it would be essential to have the white por-
tion of the pattern in black at the second feed.
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The selection at the third feed is taken care
of by the pattern jack repeat limiting mechanism
entirely. This mechanism is so arranged that the
jacks which have not been raised at either the
first or second feed are sure to be raised at the
third feed and allow their needles to take the
blue pattern yarn. The result of these manipu-
lations is to produce a shield in three colors, as
shown at the bottom of Fig. 1 where the fabric
35 is indicated.

It will be noted that the shield is upside down
with relation to the representation of the design

on the pattern cylinder 33, but this is merely -

due to the direction in which the scanning de-
vices move from line to line (course to course)
of the pattern. In the example shown in the
drawings the scanning devices move from top to
bottom, as indicated by the vertical arrows. If
the scanning devices moved in the opposite di-
rection when operating, then the fabric coming
out of the bottom of -the machine would be the
same side up as the pattern on the pattern cyl-
inder 33.

As already mentloned the machine contains
pattern jacks 29 each in the usual groove below
an independent latch needle 28. The upper end
of each pattern jack has a downwardly depending
hook 39 spaced radially outward from the main
portion of the jack, and this hook is availed of in
connection with the selecting of pattern jacks.
In order to make a selection, the upper ends of
the jacks are pulled radially outward by cams
38, 48 and 58 just prior to the first, second and
third feeds, respectively. These camming sur-
faces are mounted on the cam cylinder and can
be seen in elevation and perspective in the views
in Figs. 13 to 21, inclusive. As any jacks at the
normal level, with their upper ends radially in-
ward, reach the cam 38, 48 or 58, the cam inserts
itself in the space between the main portion of
the jack and the depending hook 39. Rotation of
the needle cylinder in the direction indicated in
the above-mentioned views by the arrow, moves
the upper ends of the pattern jacks radially ocut-
ward (Fig. 10).
ward to this position and have passed off the end
of cam 38 or 48 at the first or second feed, the
selecting mechanism then can eliminate those
jacks which are not to raise their needles at that
feed by pushing the upper ends of those jacks
radially inward. As in the case of the cam 22 in
Fig. 10 of the Mellor-Bromley British Patent
329,369, there is a raising cam at each feed up
which the jacks whose upper ends are not pushed
radially inward will travel by contact between
the hook 39 and the cam. This raises the needle
and shortly thereafter the needle engages the

- pattern yarn. The position of the jacks and nee-

60

65

- first feed.

70

dles before raising can be seen in Figs. 3 and 11,
and their:-position-after raising and pushing back
into the cylinder can be seen in Fig. 12.

The white yarn is fed .at the first feed, the red
at the second and the blue at -the third. The
needles and pattern jacks are shown in Figs. 13,
14 and 15 taking the path followed by those jacks
and needles which take the white yarn at the
Fig. 13 shows the path of such jacks
at the first feed, Fig. 14 at the second feed, and
Fig. 15 at the third feed. The paths of needles
and jacks in Figs. 16 to 18 are those where the
red yarn is taken at the second feed, and in Figs.
‘19 to 21 the needles and jacks are taking the path
which will cause the needles to take the blue yarn
at the th1rd feed.

Disregarding for the moment the m.anner in

When the jacks are pulled out-.

3
which jacks are pushed radially inward selec-

tively out of the paths of the raising cams 40 and
50, I will describe the construction and manipu-

lation of the pattern jacks and resetting cams .

to obtain the three needle selections from two sets
of selecting mechanisms. Lowering cams are
provided for each feed, adapted to lower any
jack after it has pushed the needle to the desired
elevation by itself riding up the cam 40, 56 or 60

It will be noted from an examination of Fig. 13
and Fig. 17 that the lowering of the needles at
the first and second feeds by the knitting cams
45, 46 and 55; 56 causes the jacks to be pushed
downwardly. It is important to note, however,
that the knitting cams 45, 46 and 55, 56 do not
bring the jacks down to the same level at which
they were before riding up the raising cam 40 or
50 (see Figs. 13 and 17). This original level is
termed the normal level. The jacks lowered by
the knitting cams 45, 46 and 55, 56 are left just
above the path of the resetting cams 48, 58 with
the result that after a jack has once been raised

by either the raising cam 80 or the raising cam.

50, it will not be reset by the resetting cam 48 or
58, as the case may be. However, it is lowered to
normal level after the third feed through the aid
of a lowering cam 65. This lowering cam acts
directly on the upper ends of all the pattern jacks
themselves and lowers them to an elevation such
that when they approach the first feed resetting
cam 38 again their hooked ends 39 will be en-
gaged and their upper ends pulled radially out-
ward.. As a matter of fact, the lowering cam 65
preferably pulls the jacks downwardly a little be-
yond the necessary level for proper engagement
with the resetting cam 38 and then the jacks are
brought back up to the normal level by an ad-
justing cam 42. In this way it is certain that
all the jacks will be at & uniform level when they
come to the resetting cam 38. It will be noted
that with this arrangement no pattern jack can
ride up more than one of the three cams 40, 50
or 60 in a single revolution. There need be no
means just prior to the third feed to select out
any jacks. It therefore follows that all needles
which are not selected on the first or second feed
ride up the raising cam 60 at the third feed.
Thus there is assurance that each needle will
get one pattern yarn and one only on each revo-
lution of the machine. Stated another way, the
needles knitting at feed | are prevented from
taking yarn in their hooks or casting off the pre-
vious stitch at either feed 2 or feed 3. The nee-
dles knitting at feed 2 are prevented from taking
yarn in their hooks or casting off the previous
stitch at feed 3.! Asa result, although the ma-
chine shown and described is a three-feed ma-
chine, the cylinder needles 'actually knit only
one complete course of plain’ fabnc per revolu-
tion of the machine.

It will also be noted from Fig. 12 that_the upper
end of the jack which is raising its needle pro-
jects radially outward beyond the needle butt.
It is by virtue of this fact that the lowering cam
65 after the third feed is able to lower the pattern
jack without lowering the needle. If desired a
cam adapted to lie in the path of the pattern
jacks but not the needle butts could be used just
after the second or the first feed as well,
a cam could be movable vertically so that, like

Such -
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cam 65, it would either lower all the jacks to the

level where they would lie in the paths of the
resetting cams 38, 48, 58, or when in another po-
sition would lower the pattern jacks no further
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than the knitting cams 46 and 56 now lower them
in Figs, 13, 14, 16 and 17.

The means for selecting the pattern jacks after
they have been reset, 1. e., pushed out by cam 38
at the first feed or cam 48 at the second feed,
will now be described. The selecting mechanism
at the first two feeds is identical. Essentially
each mechanism comprises a pattern scanning
device having rotary movement relative to the
pattern, electric means operated by that scan-
ning device which in turn causes a single element
to have mechanical movement directly or indi-
rectly on the pattern jacks which are moving rel-
atively to this single element with the same an-
gular speed at which the pattern is moving. A
single armature, electrically operated, has been
found to move fast enough to select a single
needle or a group of needles in accurate accord-
ance with the pattern passing the scanning de-
vice and with sufficient force to drive the upper
ends ‘of pattern jacks radially inward, thereby

- causing selection as between jacks. Obviously

25
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the armature can get its electric impulses from
any reading, i. e., scanning, device such for in-
stance as a metallic finger. While the lightning-
like rapidity of movement of an armature actu-
ated by an electro-magnet from the scanning
device can drive the upper end of a single pat-
tern jack into the needle cylinder and get out
of the way before the next pattern jack comes
along, when more than one pattern jack is to be
driven in and the armature therefore stays in
against the circumference of the needle cylinder
for an appreciable length of time, it may be
preferable that the rocking of the jacks be caused
by a wiping action of the reading end of the
armature, as distinguished from a separate move-
ment for each jack. For this purpose the reading
end 18 of the armature is set at an angle with
relation to the pattern jacks (see Fig. 1).

In the modification of Figs. 22 and 23, the
current from whatever current, voltage or amper-
age adjusting mechanism (not shown) may be
used in connection ' with the scanning device
comes to an electro-magnetic coil 92 that is op-
posite one end of a lever or armature 93 piv-
oted intermediate its ends. One end of the ar-
mature is in line with the core of the electro-

- magnet and the other end acts against the upper

50
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65
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ends of the pattern jacks. There is a spring 94
acting in opposition to the pull of the electro-
magnet, which spring tends to pull the armature
away from the electro-magnet and clear of the
pattern jacks. The relative length of the two
arms of the lever can be adjusted as desired, but
in the drawings I have shown them with the
magnet arm slightly shorter than the reading
arm for the upper ends of the jacks. When the
scanning device makes an electric impulse pass
through the circuit, the electro-magnet 82 causes
the armature 93 to tip and move into the path of
the upper ends of the jacks. The simplicity and
effectiveness of having the pattern cylinder and
the needle cylinder move in synchronism, one
past the eleetric scanning device and the other
past a mechanical armature operated by the elec-
tric circuii, at the high speed it is possible to
obtain from the electric circuit, should be obvious.
It will be noted that one armature does select-
ing all around the cylinder.

The preferred form of translating the electrical
impulses into selective movement of the pat-
tern jacks is illustrated in Figs. 1 to 21 of the
drawings. In this preferred embodiment the
work of the armature actuated by the electro-

2,225,842

magnet is made easier by the introduction of
a horizontal wheel with small jacks therein be-
tween the armature and the pattern jacks in the
needle cylinder. The length and strength of the
stroke required of the armature are much reduced
by means of this mechanism. Mcunted on the

bedplate 25 of the machine is a horizontal wheel

10 carrying a plurality of small horizontal jacks
15 arranged in radial grooves on the wheel and
held in position by a cover 74. The wheel 18 is
free to turn on the spindle 12 which carries it.
Around the needle cylinder just above the bed-
plate is a gear ring 713 revolving with the needle
cylinder inside the cam cylinder 27. ‘The cam
cylinder is cut away opposite the spindle 12 to
permit a gear 14 to mesh with the gear ring 13.
Rivetted to the gear 74 on the shaft 12 is a sleeve

- 16 extending upwardly to the wheel 10 and serv-

ing to drive the wheel. The additional gearing

. appearing in Figs. 1, 2 and 3 of the drawings, as-

sociated with the spindle 712 and adjacent there-
to, is for the purpose of turning screws 49 to cause
vertical movement of the photo-electric cells or
scanning devices. The train includes gears 817, 88,
89 and 90. The drive for the horizontal wheel
10 and the spacing of the horizontal jacks 75 are
such that as the needle cylinder revolves and the
horizontal wheel turns, a horizontal jack comes
opposite each pattern jack in the needle cylinder.

The horizontal jacks rest on their lower edges
and these are curved so that the jacks can rock
according to whether their outer or inner ends
are pushed down. The armature 80 which is
acted on by the electro-magnet of the photo-
electric cell circuit, is carried in a bracket 11
mounted in a non-revoluble manner on the top
of the spindle 72. The reading end 18 of the
armature overlies the outer ends of the hori-
zontal jacks 15 as they come around to a point
radially outward from the needle cylinder. As
in the case of the construction shown in Figs. 22
and 23, this reading end 18 of the armature is
bent so thai it presents a camming surface to
the jacks for use primarily when more than one
horizontal jack is to be depressed in succession.
This Yeading end 18 operates through a notch
19 in the cover Tl of the horizontal wheel. The
cover 71 does not revolve. There is a stationary
cam plate 81 fastened on the underside of the
cover 7/ which is adapted to act on the hori-
zontal jacks to complete the selections started
by the armature 80. This cam plate 81 also as-
sists in repositioning the horizontal jacks for
their next selection by the armature. 'The jacks
can be seen most clearly in Fig. 4, and it will
be observed that the tail of each jack has two
notches therein, 82 and 83, the lower or end
notch 82 having an overhanging shoulder at the
end toward the upper notch 83. The shape and
effect of the stationary cam plate 81 on the
Jacks at various stages of their revolution about
the plate are shown in Figs. 4 to 9 inclusive,
Fig. 3 is a sectional view taken radially across
the horizontal wheel in a line passing through
the center of the machine, this section there-
fore coming directly under the point where the
reading end 78 of the armature lies. ‘This cor-
responds with the jack appearing ho:izontally
on the right in Fig. 4 and also with the jack in
Fig. 5. At this point the cam plate 81 is bevelled
or toed outwardly at its lower end at an angle
84 corresponding roughly with the overhang of
the lower or end notch 82 of the horizuntal jack
15, If an electric impulse should cause the read-
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ing end 18 of the armature to push the outer
end of the horizontal jack downwardly to a
slight extent, the jack would then take the po-
sition shown in Fig. 5. In this position the over-
6- hang of the notch 82, as the wheel continues its

revolution, would come against the raising edge

or toe 84 in the stationary cam plate, and as the
toe or bevel above described continues on the
cam plate, the plate continues the rocking move-
ment -of the jack which was started by the ar-
mature and the jack comes to the position shown
in Fig. 6. It will be noted that the jack has al-
ready started to move radially outward, and in
Fig. 7 the radially outward movement has been
completed and the jack has reached the posi-
tion of the uppermost jack on the right in Fig.
4. The radius of the cam plate now remains

10

15

uniform for say 180° and until the horizontal -

Jacks have passed the point of contact or nearest

20 approach to the pattern jacks in the needle eyl-
- inder. The outer ends of the horizontal jacks
. are bent to present a pushing surface 96, and it
is this pushing surface which contacts the pat-
tern jacks, as shown in Figs. 4 and 8. 'This can

23 also be seen in Figs. 13 to 21. The dotted out-
- line of a jack in Fig. 8 is the one which has not
been pushed inward by a horizontal jack, and
the solid outline is one which has been pushed
in. The little arrow in this figure indicates the
direction of movement of the jack from the out-
ward to the inner position in response to the
push of the horizontal jack. The length of
radial movement of the horizontal jack is great-
er than the vertical length of movement of the
reading end 78 of the armature. Also the
amount of pressure required to move a pattern
jack Inward with its long surface contacting with
the slot in the needle cylinder is much greater
than the amount of vertical pressure needed to
40 move the small horiZontal jack. As the hori-
zontal jacks move away from the needle cylin-
der, the outer ends of the jacks which had been
pushed radially outward slip off the bevelled
portion 84 of the cam .plate 81 and come oppo-
45 site an overhanging bevel. Simultaneously
their outer ends come against a stationary cam
86 which pushes the jacks inward and by virtue

of the overhang 85 just referred to, they are
caused to be tipped again till their outer ends
are upward and ready for selection by the afma-
ture on the next revolution of the wheel, _This
cam 86 ix carried on an extension of the cover
11, 'The upper notch 83 is cut in the.tails of the
jacks to permit those tails to pass under the
58 cam plate 81 whenever the jacks are not selected.

30
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As in the case of the construction in PFigs. 22 and

23, there is a tension spring 9% to retract the
reading end of the armature after release by
the electric current. .

The relation of the wheels 10 and the cams
acting on the pattern jacks can be seen in igs.
13 to 21. After passing one of the raising cams
40. 50 or 60, the jacks all have their upper ends

pressed radially inward by a cam 41, 57 or 67.

5 at the first, second and third feeds respectively.
In order that the operation may be understood

more clearly in these figures, some of the jacks'

28 are shown broken off at the level of the hori-
»ontal jack 18, while the rest of them are views
from the top showing the projecting portion
forming the hook 39. Thus in Fig. 13 four Jacks

70

29 are shown opposite the horizontal selecting’

jacks 15 with their tops broken off in order to
make it clear that when the horizontal jacks are
78 not projected they have no effect on the pattern

jacks. Similarly another jack is shown broken
off at the push-in cam 47 to illustrate how the
pushing-in operation is achieved. Again in Figs.
16, 19 and 20, some of the jacks are broken off
to show the effect on those elements of the hori-
zontal jacks when the latter are projected. 'The
portions referred to, of Figs. 13, 16, 19 and 20,
are the horizontal sections and not the eleva-
tions. In this entire series of views from Fig.
13 to Fig. 21, the horizontal arrows indicate the
direction of movement of the needles and jacks.
The horizontal wheels 170 present the horizontal
jacks at a level just below the raising cams 40,
50 and 60, as shown in Fig. 3. When the hori-
zontal jacks are projected, the rotation of the
horizontal wheel causes the corresponding jacks
to be pushed radially inward and miss the rais-
ing cam 48 or 50, as shown for instance in Figs.
16, 19 and 20. The grouping of the jacks in
Figs. 13 to 21 is not intended to correspond to
the pattern shown in Fig. 1 but is chosen to illus-
trate the operation of the machine.

The construction of the one embodiment of
the invention having been described, its opera-
tion ‘'will now be set forth. Assuming that the
photo-electric scanning devices begin their scan-
ning at the top of the pattern representations on

5 .
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the drum 33, and that the drum is revolving in -

the direction indicated by the horizontal arrow
between the two pattern representations in Fig.
1, the patterning is carried out as follows. I will
first follow through the seleetion and manipu-
lation of the jacks for the white portions of the
shield. This is done at the first feed. The No. 1
photo-electric cell 36 is connected to and oper-
ated in conjunction with the first feed. It con-
trols the white yarn.. The pattern representa-
tions on the drum 33 being one directly above the
other and the photo-electric scanning device 37
being approximately above the second feed in
the same manner as the first cell 36, it follows
that the photo-electric scanning device 36 at the
first feed will transmit selections first. Tt will
be noted in Fig. 1 that the white portions of the
shield are shown in silver. The background on
which the representations of the shield are
mounted can be made to cause the corresponding
cylinder needles to miss the yarn or, if desired,

" can be made to cause the yain to be taken. In

the example shown in the drawings the back-
ground is colored black and the needles do not
take the pattern yarn. When any portion of the
silver color comes opposite the scanning device,
no impulse will be transmitted through the elec-
tric circuit 44, the armature 80 will not tip any
horizontal jacks 5, these jacks therefore will not
be projected, and the pattern jacks 29 will go by
the horizontal jacks 15 in the manner shown In
the lower part of Fig. 13. (It might be noted
that just prior to reaching a position opposite
the horizotal jacks 15, all the pattern jacks were
brought up to the normal level by adjusting cam
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42 and then pulled radially outward by the re- -

setting cam 38.) As a result of the failure of
any of these horizontal jacks 75 to push their
corresponding pattern jacks 29 radially inward,
all the pattern jacks which correspond to the
white portions of the shield will ride up the rais-
ing cam 40 and raise their needles to take the
pattern yarn at the first feed.” Immediately after
passing beyond the raising cam 40, the pattern
jacks 29 are pushed radially inward by the push-~
in cam 41 till their backs are again in contact
with the needle cylinder, and shortly thereafter
the knitting cam 46 in pushing the needles down-
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ward carries the pattern jacks down till the
hooks of the needles are below the level at which
they can take the pattern yarn. This pushes the
pattern jacks down but not to the normal level
at which the pattern jacks traveled before start-
ing up. the raising cam 40. Travelling along at
this level, when the pattern jacks come to the
resetting cam 48 for the second feed, their hooks
39 are just above the resetting cam and the jacks
are therefore not affected by this resetting cam,
as can be seen in Fig. 14. The same is true at
the third feed, as shown in Fig. 15, where the
hooks 39 of the jacks are above the resetting cam
58 and the jacks continue through the third feed
without being tipped radially outward or caused
to change their level by going up the raising cam
60. In this way these white yarn pattern jacks
do not raise their needles to take the pattern
yarn at the second and third feeds, as shown in
Figs. 14 and 15. After passing the raising cam
60 at the third feed and the push-in cam 67 im-
mediately following it, the upper ends of the
ralsed pattern jacks meet the lowering cam 65
which pushes them down from their inoperative

level, leaving them at a lével slightly below the .

normal level.
All the dial needles, however, proceed with
their regulating knitting operations at each feed.
Having followed the operation of such jacks as
confrol the knitting of the white yarn at the first

feed, as shown in Figs. 13, 14 and 15, I will now .

follow the manipulation of the jacks which are to
knit the red yarn at the second feed, as shown
in Figs. 16, 17 and 18. Before proceeding to the
description of this second feed, it might be point-
ed out that the following occurs when the white
thread portion of the representation 51 of the
shield for the second photo-electric scanning cell
comes in front of its beam of light. As shown
in Fig. 1, this white portion of the shield can be
shown in silver not only in the representation
which corresponds to the first cell 36, but also
in the representation which is read by the sec-
ond cell 31. As g result no impulses are frans-
mitted to the horizontal jacks 15 at the second
feed when the white portion of the shield passes
in front of the scanning device for that feed. In
Fig. 14 none of the horizontal jacks 715 are shown
projected, and the pattern jacks are not dis-

50 turbed. However, the pattern jacks for the white
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yarn are travelling at a level above the normal
one and have not been reset by cam 48, and
therefore no selecting out of pattern jacks is
possible anyway.

The raising of the needles at the second feed
to take the red pattern yarn will now be discussed.
The representation of the red stripes of the shield
which passes in front of the scanning device 36
for the first feed is colored black, which causes
reaction in the photo-electric cell and an elec-
tric impulse passes through the circuit 44 to the
magnet controlling the armature 80 at the first
feed. As a result the reading end 18 of the arma-
ture is depressed and tips the horizontal jacks
to the position shown in Fig. 5 where the over-
hang on the Inner end catches on the edge 84
of the cam plate 81 and the completion of the
tipping then occurs as shown in Fig. 6. Imme-
diately thereafter the projection of the horizon-
tal jack beyond the wheel 15 occurs, as shown in
Fig. 7, and the continued rotation of the wheel
pushes the corresponding pattern jacks back out
of line with the raising cam 40. As already ex-
plained, all the red or second feed pattern jacks

approach the push-out cam 38 at the normal

2,225,842

level and have their upper ends tipped outwardly.
Therefore, all these jacks are pulled outwardly
and immediately pushed in again by the hori-

zontal jacks T8 which are projected in response

to the electric impulse from the scanning cell
caused by the black color in the red stripe por-
tions of the shield in the.lower representation 52
on the drum 33. None of the red pattern jacks
therefore are raised on cam 40 at the first feed.
They approach the resetting cam 48 at the sec-
ond feed at normal level and are projected out
by it. The silver portions of the representation
51 at the second feed allow the armature to re-
main idle and these jacks ride up the raising
cam 50 as shown in Fig. 17, and their needles
take the red yarn at this feed. After leaving the
raising cam they are lowered again by their
needles through the action of the stitch cams 55,

. 56 to a level slightly above normasl, as in the case

of the needles which took the white yarn at the
first feed. Therefore at the third feed their up-
per ends are not pulled outwardly by the reset-
ting cam 58 and are not raised on the cam 60
to take the blue yarn. After passing the raising
cam 60 and the push-in cam 67, they meet the
lowering cam 85 and are pushed down from their
inoperative level to one below normal, where the
cam 42 brings them up to normal level in time
for engagement by the resetting cam 38 prior to
the first feed on the next revolution.

It will be observed that whenever a needle is to
pass the first or second feed without taking the
pattern yarn at that feed, and that needle has
not yet knit on that revolution, the correspond-
ing jack is acted on by its resetting cam and
then. pushed back again by a horizontal jack,
thus preserving the jack in its normal level until
it reaches the feed where it is to go up the raising
cam.

Pigs. 19, 20 and 21 illustrate the path of nee-
dles and jacks where the needles are to take the
blue yarn at the third feed. As above indicated,
the pattern jacks are maintained at normal level
until they reach the third feed, by being reset
by the cam 38 at the first feed, pushed in by
cam 47 at that feed, reset again by cam 48 and
pushed in again by cam 54 at the second feed,
and reset for the third time by cam 58 at the
third feed. At this feed, there being no select-
ing wheel, all the jacks which did not take pat-
tern yarns at either the first or second feed ride

.up the cam 60 and take the blue yarn. The nee-
- dles are drawn down by knitting cams 63 and 66

while the jacks pass under cam 65.

In order that the machine may operate in the
manner above described, it is necessary that the
pattern holder, i. e., the drum 33, and the needle
cylinder shall move in synchronism, that the
holder shall have movement relatively to the
scanning device, and the needle cylinder have
movement relatively to the armature. It will be
noted that in the construction set forth, ele-
ments and forces are used each peculiarly
adapted to perform the function for which it is
set. Thus a scanning device is used to observe
a pattern representation which permits the pat-
tern to be changed at will with perfect ease by
merely making a representation of the pattern.
Electricity is then used, which moves as fast as
light, to transmit the impulses to a pivoted arma-
ture, thus getting a short mechanical movement
of tremendous rapidity. 'The horizontal wheel

and horizontal jacks add the necessary length of -

movement and strength of movement to operate
large spring-pressed jacks, while the peculiar co-
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ordination of pattern jacks and cams gives tre-
mendous increase to the pattern possibilities of
the machine by enabling one to produce a three-
color or three-feed pattern by the use of only
two sets of selecting devices.

A somewhat simpler type of reading mechanism
is shown in Fig. 24, where a metallic finger, read-
ing pins on a drum fo close the electric circuit,
is employed instead of the pattern representation
and photo-electric cell of Fig. 1. The machine
is still a revolving needle cylinder machine with
multiple feeds. The needles 28 and intermediate
jacks 41’ are in the same cylinder, and the sta-
tionary cam cylinder 485 is supported by pedestal

brackets 104, a supporting ring 120 and the main -

legs 103 of the machine. The needle cylinder is
supported by brackets 1{8 and a ring 102 which
revolve with the cylinder, the ring {02 turning
on the stationary supporting ring {20. Rolls 07
on the brackets {19 feed the knitted fabric 106
down from the needles.

Turning with the needle cylinder and carried
by the revolving ring {02 is the usual metal cam
1080 for collecting the fabric 106. I use this metal
cam 100 as a pattern drum by boring holes 101
therethrough in spiral courses corresponding to
the number of feed controls needed. In these
holes—which correspond in number per revolu-
tion or circle to the number of needles—I put pins
108 wherever I desire to actuate an electro-mag-
netic hammer {15 to move a corresponding jack
632. (The jacks are the familiar rocking jacks
of the Ivan W. Grothey Patent 1,678,385, dated
July 24, 1928.) :

The element to contact the pins 108 in proper
succession wherever they are inserted is a me-
tallic reading finger 189 on an arm {10 movable
vertically on a rod i{f which is threaded and is
revolved by one of the gears driven by the needle
cylinder, as in the case of Fig. 1. Guide rods
for the arm 110, can also be provided as shown.

This arm can be electrically connected to the

magnet t{4 for the hammer {15 by a wire 12,
The magnet and hammer are carried on a bracket
113 on the cam cylinder i185. There is the usual
tension spring 116 acting on the hammer in op-
position to the magnet: In Fig. 24 I have shown
a raising cam {17 suitable for raising non-selected
jacks 632. (The horizontal arrow indicates the
direction of movement of the jacks and needles.)
The step ({8 in this cam is the height at which
the jacks contact the needles. - While the ham-
mer is shown selecting prior to the cam (171, it
can be located so as to select on the step (I8
where the jacks have all been brought to a more
accurate height, as in the case of cam 42, Fig, 13.
The manipulations at the successive feeds are
similar to those in Figs. 13 to 21.

Many modifications which do not depart from
the scope of my invention will ocecur to those
skilled in the art.

What I claim is:

1. In a circular knitting machine, a holder for
a pattern and a needle cylinder, the two revolv-
ing in synchronism, independent needles in said
cylinder and jack means associated with said
needles, a cam cylinder, means thereon for rais-
ing selected jacks and their needles to take yarn
and knit, and an electrically operated member
to select jacks for patterning by rocking same,
in combination with means to read the pattern
and transmit electric impulses to the selecting
member, said reading and selecting members be-
ing circumferentially stationary.

2. In a circular knitting machine, a holder for

7

a patiern, means to read a pattern on the holder,
a, needle cylinder and independent needles and
jacks therein, in combination with a pivoted arm
to select jacks, and electrical means controlled
by. the reading device to operate said arm, the
pattern holder and the needle cylinder having ro-
tary movement in synchronism to each other and

relative to the reading device and arm respec--

" tively.

3. In a circular knitting machine, a circum-
ferentially stationary electric reading device, a
rotary holder for a pattern, a rotary needle cyl-
inder and independent needles and jacks therein,
in combination with a pivoted arm to select jacks,
and electrical means controlled by the reading
device to operate said arm, said pattern holder
and needle cylinder rotating in synchronism with
each other. -

4. In a circular knitting machine, an electric
reading device, a holder for a pattern having ro-
tary movement relative to the reading device, a
needle cylinder and independent needles and
jacks therein, in combination with an arm to se-
lect jacks, and electrical means controlled by the
reading device to operate said arm, the needle
cylinder having rotary movement relative to the
arm, while the pattern holder and the needle cyl-
inder rotate in synchronism with each other.

5. In a circular knitting machine, an electric
reading device movable in a vertical dimension, a
rotary drum opposite said reading device adapted
to carry a pattern on its surface, a rotary needle
cylinder and independent needles and jacks
therein, in combination with a mechanical select-
ing element for the jacks circumferentially sta-
tionary with  relation thereto, and electrical
means controlled by the reading device adapted
to operate the mechanical selecting means, the
drum and the needle cylinder moving in syn-
chronism to each other.

6. In a circular knitting machine, an electric
reading device and a drum for presenting a pat-
tern to said device, said device and drum having
rotary and vertical movements relative to each
other, a rotary needle cylinder and independent
needles and jacks therein, in combination with a
movable element adapted to select jacks having
a circumferentially ‘stationary position on the
machine, and electrical means controlled by the
reading device to operate said movable element,
the rotary movement of the needle cylinder and

-the drum being in synchronism to each other.

7. In a circular knitting machine, a rotary
needle cylinder, independent needles and pattern
jacks therein, and a wheel whose periphery ro-
tates toward and away from the needle cylinder,
in combination with a plurality of jacks radially
arranged in said wheel adapted when selected to
cause selection among the pattern jacks, an elec-
trically operated arm to give a selecting move-
ment in one plane to selected jacks, and cam
means on said wheel to project such jacks in an-
other plane to make subsequent selection from
among the pattern jacks as the wheel revolves.

8. In a circular knitting machine, a rotary
needle cylinder, independent needles and pattern
jacks therein, and a wheel whose periphery ro-
tates toward and away from the needle cylinder,
in combination with a plurality of jacks radially
arranged in rocking position in said wheel, an
electrically operated arm to give selected jacks a
preliminary rocking movement, and a cam on
said wheel to complete the rocking movement and
project such jacks to make selections from
among the pattern jacks as the wheel revolves.
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9. In a multi-fed circular knitting machine, a
circle of independent needles and pattern jacks
associated therewith, means at a plurality of
feeds for selecting jacks by elimination from
those at normal level, and a cam at each feed for
raising at-that feed jacks selected in order that
their needles may take a pattern yarn, in com-
bination with a cam only after the last feed for
returning all raised jacks to normal level.

10. In a multi-feed circular knitting machine,
a circle of independent needles and pattern jacks

associated therewith, means at all feeds position--

ing for raising all jacks at normal level, and
means at a plurality of feeds selecting jacks by
moving out of raising position all the other jacks
at normal level, in combination with a cam at
each feed raising selected jacks in order that
their needles may take a pattern yarn, and a
cam only after the last feed for returning all
raised jacks to normal level.

11. In a multi-feed circular knitting machine,
a circle of independent needles and pattern jacks
associated therewith, means at all feeds position-
ing for raising all jacks at normal level, and
means at a multiplicity of feeds selecting jacks
by moving out of raising position all the other
jacks at normal level, in combination with a cam
at each feed raising selected jacks in order that
their needles may take a pattern yarn, cam
means after one or more feeds lowering the
raised jacks to a level where they cannot be po-
sitioned for raising, and a cam after the last feed
for returning all raised jacks to normal level.

12. In a multi-feed circular knitting machine,
a circle of independent needles and pattern jacks

"associated therewith, means at all feeds position-
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ing for raising all jacks at normal level, and
means at all but the last feed selecting jacks by
moving out of raising position all the other jacks
at normal level, in combination with cams at all
feeds located after the selecting means where
present, raising all jacks that are left in raising
position at normal level thereby causing those
needles to take a pattern yarn, cam means after
all but the last feed lowering the raised jacks to
a level where they cannot be positioned for rais-
ing, and a cam after the last feed for returning
all jacks to a normal level.

13. In a multi-feed circular knitting machine,
a pattern holder, a needle cylinder revolving in
synchronism with the holder, independent nee-
dles in said cylinder and jack means associated
therewith to raise selected needles to take a pat-
tern yarn, means at each feed positioning for
raising all jacks at normal level, and an electri-
cally operated member at each of one or more
feeds selecting jacks for raising by pushing all
the others at normal level out of raising position,
in combination with means to read a pattern and
transmit electrical impulses to each selecting
member.

14. In a multi-feed circular knitting machine,
a holder for separate patterns for each feed ex-
cept the last, a needle cylinder revolving in syn-
chronism with the holder, independent needles in
said cylinder and jack means associated there-
with to raise selected needles to take a pattern
yarn, means at each feed positioning for raising
all jacks at normal level, and an electrically op-
erated member at each feed except the last se-
lecting jacks for raising by pushing all the others
at normal level out of raising position, in com-
bination with means to read each pattern sep-
arately and transmit electrical impulses to each
selecting member in accordance with its pattern,

2,225,842

cams at all feeds raising all jacks that are left
in raising position, cam means after all but the
last feed lowering the raised jacks to a level
where they cannot be positioned for raising, and

a cam after the last feed for returning all jacks

to a norma}l level.

15. The combination with a knitting machine
having a plurality of needles arranged in a cir-
cular series, selectively operable actuating ele-
ments for said needles, and means for actuating
said elements to cause their respective needles
to take part in the knitting operation, of means
for selecting the elements to be actuated, com-
prising an electrically operated control device
including a member operable to engage and posi-
tively move individual elements, means for giv-
ing the device and elements a relative movement
during which the device and elements are brought
successively into operating relation, a pattern,
and means for supplying current to said device in
accordance with variations in said pattern.

16. The combination with a knitting machine
having a plurality of needles arranged in a cir-
cular series, selectively operable jacks for the
respective needles, and means for moving jacks
and their associated needles to cause said nee-
dles to take part in the knitting operation, of
means for effecting the selection of the jacks
to be actuated comprising an electro-magnetical-

ly operated member for engaging and positively °

moving individual jacks to position them with
relation to said moving means, means under the
control of a pattern for actuating said member,
and means for giving said device and jacks a rela-

tive movement during which the device comes °

into operative relation with the jacks succes-
sively. .

17. The combination with a knitting machine
having a support, a plurality of needles arranged
in a circular series in grooves in said support,
selectively operable jacks on the support for
confrolling and operating their respective nee-
dles, and means for moving jacks and their asso-
ciated needles In said grooves to cause said nee-
dles to take part in the knitting operation, of
means for effecting the selection of the jacks
to be actuated comprising an electrically oper-
ated control device including a member movable
to engage and positively move individual jacks

to position them with reference to said moving ;

means, means for giving the device and jacks a
relative movement during which said member
comes into operative relation with said jacks suc-
cessively, and means including a pattern for sup-
plying current to said device in accordance with
variations in said pattern.

18. The combination with a knitting machine
having a support, a plurality of needles arranged
in a circular series in grooves in said support,
selectively operable jacks, one in each groove,
for controlling the action of respective needles,
and means for moving jacks and their associated
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needles in said grooves to cause said needles to

take part in the knitting operation, of meang for
selecting the jacks comprising an electrically op-
erated hammer member operable to engage in-
dividual jacks and positively position them with
relation to said moving means, means for giv-
ing the member and jacks a relative movement
during which the member comes into operative
relation with said jacks successively, and means
including a pattern for supplying current to op-
erate said member in accordance with variations
in said pattern.
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having a support, a plurality of needles ar-
ranged in a circular series in grooves in said
support and a jack in each groove for actuating
its dssociated needle, of means for selecting said

5 jacks and shifting them to control the action
of their respective needles in the knitting opera-
tion, comprising a member operating electrically
te engage and positively shift individual jacks,
means for giving the member and jacks a rela-

10 tive movement during which the member comes
into operative relation to the jacks successively,
and means including a pattern for supplying
current to actuate said member in accordance
with variations in said pattern.

15  20. The combination of a knitting machine
having s support, a plurality of needles arranged
in a circular series in grooves in said support
and jacks on the support for actuating the re-
spective needles, of means for selecting said jacks

20 and shifting them to control the action of their
respective needles in the knitting operation, com-
prising a control device including an electromag-
netically operated member operable to strike and
move selected jacks, means .for giving the mem-

25 ber and jacks a relative movement{ during which
the member comes into operative relation to the
jacks successively, and means including a. pat-
tern for supplying current to actuate said mem-
ber in accordance with variations in said pat-

30 tern.

21. In a knitting machine, the combination of
a plurality of needles arranged in a circular series,
a plurality of selectively operable elements for
actuating the needles to cause them to take part

35 in the knitting operation, and means for select-
ing the elements to be actuated including an
electromagnetically operated hammer for strik-
ing and shifting individual elements, a source of
power for operating said hammer, a pattern,

40 means reading the pattern and controlling the
supply of power from the source to the hammer
in accordance with variations in the pattern, and
means for giving the hammer and elements a
relative movement in accordance with the prog-

48 ress of the knitting operation.

22. In a knitting machine, the combination of
a plurslity of needles arranged in a circular series,
selectively operable elements for actuating the
needles to cause them to take part in the knit-
ing operation, and means for selecting the ele-
ments to be actuated including an electrome-
chanical franslating device including a movable
member operated to strike and shift individual

55 elements, a source of power for operating said
device, a pattern, means reading the pattern and
controlling the supply of power from the source
to the device in accordance with variations in
the pattern, and means for giving the member

60 and elements a relative movement in accordance
with the progress of the knitting operation.

23. In & knitting machine, the combination of

a plurality of needles arranged in a circular series,

a plurality of selectively operable elements for
g5 actuating respective needles to cause them to
take part in the knitting operation, said elements
being arranged in a circular series, and means
for selecting the elements to be actuated includ-
ing an electromechanical translating device op-

70 erable to strike and move individual elements,
a source of power for operating said device, 8

pattern, means reading the pattern and control-

ling the supply of power from the source to the
device in accordance with variations in the pat-
78 tern, and means for giving the device and ele-

ments a relative movement in accordance with
the progress of the knitting operation.

24, In a knitting machine, the combination of
a circular needle bed rotating on a vertical axis,
a circular series of needles mounted on the cir- 5
cular needle bed, & circular series of selectively
operable elements for actuating the needles to
cause them to take part in the knitting operation,
and means for selecting and moving said elements -
including a cylindrical pattern mounted offset 10
from the circular needle bed on the same axis,
means for reading the pattern, and means for
giving the pattern and reading means a relative
movement synchronized with the rotation of the
circular needle bed. 15

25, In a knitting machine, the combination of
a circular needle bed rotating on a vertical axis,
a circular series of needles mounted on the cir-
cular needle bed, a plurality of selectively oper-
able elements for actuating the needles to cause <0
them to take part in the knitting operation, and
means for selecting and moving said elements in-
cluding g cylindrical pattern mounted offset from
the circular needle bed on the same axis, means
for reading the pattern, means for giving the 25
pattern and reading means a relative movement
synchronized with the rotation of the circular
needle bed, an electromechanical translating de-
vice operable to engage and move individual
elements, means for giving the elements and de- 30
vice a relative movement in accordance with the
progress of the knitting operation, and means
for supplying power to the sald device under the
control of said reading means.

26. In a knitting machine, the combination of 35
a circular needle bed rotating on a vertical axis,
a circular series of needles mounted individually
in slots in the surface of the circular needle
bed, a plurality of selectively operable elements .
for actuating the needles to cause them to take 40
part in the knitting operation, and means for
selecting and moving said elements including a
cylindrical pattern mounted for rotation on a
vertical axis and offset from the circular needle
bed, means for reading the patfern, means for 45
giving the pattern and reading means a rela-
tive movement in synchronism with the rotation
of the needle bed, an electromechanical translat-
ing device operable to engage and move individ-
ual elements, means for giving the device and ele- 50 -
ments a relative movement during which the
device and elements are successively in coopera-
tive relation, and means for supplying power to
said device under the control of said reading
means. 55

217. In a knitting machine, the combination of
a. circular needle bed rotating on a vertical axis,
a circular series of needles mounted on the cir-
cular needle bed, a group of selectively operable
elements for actuating the needles to cause them go
to take part in the knitting operation, and means
for selecting the elements including a cylindrical
pattern mounted for rotation on a vertical axis
and offset from the circular needle bed, means
for rotating the pattern with the circular needle 65
bed, means for reading the pattern, an electro-
mechanical translating device, means for giving
the device and elements a relative movement dur-

" ing which they come successively into cooperative

relation with one another, and means under the 70
control of the reading means for supplying en-
ergy to the device in accordance with the varia-
tions in the pattern. N

28. In a knitting machine, the combination of
a circular needle bed rotating on a vertical axis, 75
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a circular series of needles carried by the cir-
cular needle bed, a group of selectively operable
elements for actuating the needles to cause them
to take part in the knitting operation, and means
for selecting said elements including a cylin-
drical pattern mounted offset from the circular
needle bed, means for rofating the pattern in syn-
chronism with the circular needle bed, means for
reading the pattern, an electromagnetically op-
erated hammer operable to strike and move indi-
vidual elements, means for giving the hammer
and elements a relative movement during which
the hammer comes into cooperative relation with
the elements successively, and means under the
control of the reading means for operating the
hammer in accordance with variations in the
pattern.

29. In a knitting machine, the combination of
a plurality of needles arranged in a circular
series, a plurality of selectively operable ele-
ments for actuating the needles to cause them to
take part in the knitting operation, and means
for selecting the elements to be actuated in-
cluding a hammer, means for moving the ele-
ments relative to the hammer to cause them to
be presented successively thereto, an electro-
magnet for operating the hammer to cause it to
strike and move individual elements, & source
of power for the electromagnet, a pattern, means
reading the pattern and controlling the supply
of power from the source to the electromagnet
in accordance with variations in the pattern,
and means for giving the pattern and reading
means a relative movement. . .

30. The combination with a circular knitting
machine of the multiple feed type having needles
and associated jack members arranged in an

endless series, and a cam at each feed operable

to move the members to cause their correspond-
ing needles to knit, of a control mechanism which
includes an electromechanical translating device
at each feed except one operable to select the
members to be actuated by the cam at said
feed, a pattern for each such device, and a reader
for reading each pattern and controlling the
operation of the associated device in accordance
with the requirements of the pattern.

31. In a circular knitting machine of the mul-
tiple feed type having needles. and associated
jack members arranged in an endless series, a
cam at each feed operable to move the members
to select their corresponding needles for knitting,

. the pattern.
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an electromechanical translating device at each
feed except the last operable to select the mem-
bers of needles to knit at sald feed, means ad-
jacent each device to cause the members of nee-
dles which have knit at the feed of said device
to reach the following device out of selective re-
lation thereto, a pattern for each device, and
a reader for reading each said pattern and con-
trolling the operation of the device in accord-
ance with the pattern.

32. In a circular knitting machine of the mul-
tiple feed type having needles and associated
Jack members arranged in an endless series, a
cam at each feed operable to move the mem-
bers to select their corresponding needles for
knitting, an electromechanical translating de-
vice at each feed except the last operable to
select the members of needles to knit at said
feed, means adjacent each device to cause the
members of needles which have knit at the feed
of said device to reach the following device out
of selective relation thereto, a pattern for each
device, each pattern carrying a representation
of the parts of the pattern to be formed of the
yarn supplied at the feed of said device, and a
reader for reading each said pattern and con-
trolling the operation of the device in accord-
ance with the pattern.

33. A pattern control mechanism for circular
knitting machines of the multiple feed type
which comprises a device at each feed except

one for selecting the needles to knit yarn at-
" said feed, a pattern for each device, each pat-

tern bearing a background and a representation
of the parts of the pattern to be knit of yam
at the feed of said device, and a reader reading
eich pattern and controlling the operation of
the associated device in accordance with the
pattern. .

34. A pattern control mechanism for circular
knitting machines of the multiple feed type
which comprises a plurality of devices, each at
a feed, for selecting the needles to knit yarn at

‘said feed, a pattern for each device, each pattern

bearing a representation on a neutral back-
ground of the parts of the pattern to be knit
of yarn at the feed of said device, and a reader
reading each pattern and controlling the opera-
tion of the associated device in accordance with
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. CERTIFICATE OF CORRECTION. =
Patent No. 2,‘225,81;2. December 2, 19ljo.
AIBERT E. PAGE. )

It 1s herpby'certiried that error appears in the printed specification
of the above numbersd patent requiring correctlon as rollons-"Pnge 2, sec--
ond column, line 3, for the word "transmitted" read --trs.nsmutad—- s line
20, for "patterns" read --pattern--; page 6,.first column, 1ine 28, for
"regulating" read --regular-- 3 page 8, first column, line 1, claim9, for
"fed" read --feed-~;. and that the said Letters Patent should'be read’ with
this correction therein that the same may conform to the record . of the
case in -the Patent Office.

Signed and seued this 28th day of January, A. D. 1941,

- Henry Van Arsdale,
(Seal) ’ Acting Commlssioner of Patenta.



