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ALIEN PROPERTY CUSTODIAN

FLAT ENITTING MACHINE

Max Nebel, Chemniiz, Germany; vested in the
Alien Property Custodian

Application filed November 18, 1938

This invention relates to flat knitting machines
for making piled fabric, with a plush loop for
each sinker loop, or with plush loops for selected
sinker loops only.

In such machines, the loops of the plush thread
are sunk longer than the loops of the base thread
by the Jack sinkers and are then divided together
with the base thread loops by the dividing sinkers
and the descending frame needles. The Jack
sinkers are each provided with a throat for the
plush thread and with a throat for the base
thread. A vertical, or substantially vertical, edge
extends downwardly from the plush throat. The
dividing sinkers have two throats which are su-
perimposed vertically, or substantially so, with
a short projectlon between them whose upper
edge is Inclined in downward directlon.

In order rellably to separate the plush and
ground threads, and reliably to distribute them,
extra separating members are provided in front
of each dividing sinker and between the frame
needles, for separatlng and/or distributing the
threads 1ssuing from the respective thread guldes.

It 1s an object of the Invention to so improve
a flat knltting machine of the kind referred to,
that the separating members are dispensed with.

Another object of the invention is to do away
with the horlzontal press motion of the needles
so as to insure safe working during the produc-
tion of plle fabrics, this object belng attalned
by making the press itself horizontally movable
In known manner and causlng it during the press-
Ing step to approach the needles which up to

pressing time move up and down only in vertical

direction.

T¢ this end, In combination with a jack sinker
of the kind described—which 1s old in the art—
for sinking longer loops from the plush thread
than from the ground thread, and for dividing
the ground thread In forward direction means
are provided for subsequently dividing the plush
thread in downward direction only.

In such a machine, the ground and plush
threads are sunk together in forward direction,
and the plush thread ls divided In the same di-
rectlon, as usually, but the plush thread is not
divided together with the ground thread by the
dlviding sinkers and the descending frame nee-
dles, the plush thread being divided completely
and only In downward direction after the divid-
ing of the ground thread.

In the accompanying drawings, & machlne em-
bodying the Invention is illustrated more or less
dlagrammatically by way of example,

In the drawings
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Figure 1 Is a cross section of & complete ma-
chine;

Fig. 2 is a diagram showing the eccentric por-
tion of a cam by which the needle bar of the
machine is operated;

Figs. 3 to 8 are views drawn to a larger scale
and showing varlous relative positions of the
frame needles, Jack and dividing sinkers, as fol-
lows:

Fig. 3 shows the sinkers In sinking position, and
the corresponding frame needle at the upper
end of its stroke;

Fig, 4 shows the sinkers and the needle at the
moment the dividing throat of the dividing sink-
er begins to engage the ground thread previously
to dividing it;

Fig. 5 shows the sinkers and the needle in di-
viding position:

Fig. 6 15 a plan view of Fig. b;

Fig. 7 1s an end elevatlon, vlewed from the left
in Fig. 5, and

Flg, 8 shows the sinkers and the needle at the
completion of the dlviding operation;

Fig. 8 shows the loop forming tools in the
same position as in Fig. 3, with the difference,
however, that the edege of the plush throat ex-
tends In an oblique and not in a vertieal, or sub-
stantially vertical, directlon;

Fig, 10 shows the loop forming tools at the
completion of the sinking operation;

Fig, 11 shows the loop forming tools at the
beginning of the dividing operation;

Fig. 12 shows the loop forming tools during the
pressing operation;

Fig. 13 shows the loop forming tools while the
plush thread Is divided in downward direction
at the beglnning of the putting-on movement:

Fig. 14 is a front view of the position of the
loop forming tools shown in Fig. 13; and

Pig. 15 1s a view drawn to a larger scale and
shows a needle having two grooves and being
arranged in the relative position of the loop
forming tools shown in Flg, 4.

Referrlng now to the drawings, and first to
Plg. 1, a 1s one of the end plates of a flat knltting
machine, b 1s its head bar, of angle section, on
which the sinker bar 4 1s mounted with its jack
and dividing sinkers, as will be described, § is
the presser bar, and ¢ is the needle bar. The
needle bar ¢ Is supported by arms ¢ only one
of which 1s shown, and which are secured to
a rocker shaft ¢ mounted in the end plates of
the machine, A cam lever f Is keyed to the rock-
er shaft and equipped with a roller g for coopera-
tlon with & cam % on a shaft f. A spring k Is
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attached to the free end m of lever f at one end,
and anchored In the frame of the machine at
the other end., The spring holds the roller g
agalnst the edge of the cam k. The shaft { is
rotated anti-clockwise by any suitable means,
not shown.

The cam & on the shaft i is subdivided Into a
concentric membher A’ and an eccentric member
k'’ which are connected to each other and to
the cam shaft i by a suitable sleeve 0. The
eccentric member '’ is shown separately In Fig,

2, It has steps p, ¢, 5, and s at various radial

distances from the axis ¢ of the cam shaft .
Since the arms d and the lever f together make
up a bell-crank, it 1s obvious that the needle bar
¢ Is ralsed when the roller g on the cam lever f

(5}

10

1s on & depression of the cam X, and lowered

when the roller Is on an elevation. Thus, since
the radius p—t of the step p is the shortest one
of the cam, the frame needles are {n their top-
most position when the roller g is on the step p.
Conversely, the radius s—t of the step s is longer
than the radius p—i, and so the frame needles
are lowered when the roliler ¢ is on the step s,

The Jack sinkers 8, and the dividing sinkers
20, Flgs. 3-8, are mounted to slide In the sinker
head 4, and are operated by any suitable means,
not shown. The ground thread I8 is delivered
by a thread guide 1, and the plush thread 3= is
delivered by a thread guide 3. Figs., 6 and 7
show the thread guides | and 3 at the end of
their forward movement.

The jack sinkers are plush sinkers of the usual
kind. Each jack sinker 6 has a lower throat b
for the base thread I& and an upper throat 6¢
for the plush thread 3. The upper or plush
throat 6° iz in advance of the lower or base
throat 6b, and a vertical, or substantially verti-
cal, edge 62 extends from the plush throat 6¢
down to a point 8* above the base throat Bb.
Preferably, the edge 62 is slightly inclined in
forward direction. Such Jaek sinkers are also
used in the old flat knitting machines referred
to, but in combination with dividing sinkers of
the usual kind, and with the separating members
referred to.

In the present machine, the dividing sinkers
are modifled, so that the separating members
are dispensed with. Each dividing sinker 20 has
only a throat 200 for the ground thread I&, and
its upper edge is stepped so that the dlviding
edge 20¢ is helow the upper edge of the rear por-
tion of the dividing sinker, In the example
illustrated, the dividing edge 202 is at the level
of the end 6* at the bottom of the edge 82, How-
ever, this is only the upper limit, the condition
being that the dividing edge must not be at a
higher level than the lower end 6* of the plush
throat in the jack sinker 6. This includes any
position of the dividing edge at a lower level.

On account of the low-level position of the
dividing edge 209, the outlet end of the thread
guide | for the ground thread can be placed so
low that shifting of the ground thread onto the
plush throat 6 of the jack sinker 6 is absolutely
prevented. On the other hand, the outlet end
of the guide 8 for the plush thread 3= is placed
at the normal level, 1, e., just below the upper
edge of the jack sinker 6. Since the free length
of the plush thread 38 is appreciably shorter than
that of the ground thread I&, see Figs. 6 and 7,
jumping of the plush thread 3= into the throst
60 which Is provided for the ground thread I=
in the jack sinker 6, is absolutely prevented.

Befors explaining the operation of the maghjne
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it is necessary to describe the special needle
shown in Fig. 15. The novel feature of this
needle is that it possesses two grooves §° and 94
which are provided to prevent the extreme point
of the dividing sinker entering between the
needles from engaging any of them, the speed of
the downward motion of the needle being so
adjusted that the point of the dividing sinker
located above the ground thread throat enters
the needle row at the moment when it is posi-
tioned in front of the round shank portion 9°
between the upper groove 9¢ and the lower groove
99, as indicated in Fig. 4. The upper groove 9¢
is intended to receive the point 8¢ of the necedle
hook, and the other groove $¢ serves for insert-
ing therein covering needles for covering, nar-
rowlng, patterning, etc.

The operation of the machine will now be de-
scribed. In Fig. 3, the jack and dividing sinkers
6 and 20, and the corresponding frame needle 8,
with its hook 98 are in the sinking position.
This occurs when the roller g of the cam lever f
is engaged by the step p of the eccentric cam
portion #’’, and Fig. 3 is shown, on a much re-
duced scale, in line with the radius p—t, in Pig. 2.
Since the step p is a depression, the needle bar
¢ Is elevated, and the hooks 98 of all frame needies.
are in their topmost position, as shown in Fig. 3.
The jack sinker 6, through its throat 6°, has
sunk the plush thread 3+ into a loop which is
longer than the loop into which the base thread
I= is sunk by the lower throat 6 of the jack
sinker 6. Both loops are horizontal, and slip-.
ping down of the plush thread 3= after sinking
is prevented by the forward inclination of the
edze 6= at the lower end of the plush throat §e.

After the sinking of the loops, the dividing
sinker 20 advances into dividing position. Dur-
ing the first stage of the corresponding move-
ment of the dividing sinker, the frame needles
9 deseend at 8 more rapid rate than in the otd
machines. In these, the frame needles, at the
heginning of the dividing operation, have moved
only through a short distance from their top-
most position corresponding to the sinking oper-
ation. In the present machine, however, the
step ¢, Fig. 2, whose radius ¢—¢ is longer than
the radius p—% of the preceding step P, moves
down the needles. 8 so rapidly that, as shown in
Fig. 4, the hook 9= of the descending needle en-
gages the loop which the jaek sinker 6 has sunk
from the plush thread 3= at the moment the
throat 200 of the dividing sinker bhegins to en-
gage the ground thread I= to divide it between
the needles 8. It is necessary that the loops.
from the plush thread 3= should be thus engaged
by the needle hooks 94 in order to prevent throw-
ing-over heyond the upper ends of the heedles,,
of the lecops from the plush thread 3 as they
become slack upon the return movement of the
Jack sinkers §.

Fig. 5, and Figs. 6 and 7, illustrate the dividing
position of the sinkers and the eorresponding
frame needie when the-step r of the cam portion
k'’ engages the roller g. The diwiding operation
involves only the ground thread I* which.is en-
gaged by the throat 20b of the dividing sinker,
and is in line with the eorresponding throat 8%
of the jack sinker 6. The plush thread 3=, how-
ever, 1s not influenced on account. of the low-.
level position of its dividing edgze 249,

Upon further rotation of the cam A, the. step
8, whose radius s—¢ is longer than the radius
r—t of the preceding step r; engages.the roller g

78, and moves the needles down into the fined divid-
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ing position, Fig. 8, and the needles now divide
in downward direction the sunk plush thread 32,

By dividing the plush thread 3= In downward
directlon only, 1t is possible to make the front
ends of the dividing sinkers 28, with their edges
209, as low as shown, the upper limit for the
position of the dividing edge 209 being the lower
end 6° of the plush throat 6¢, as described, per-
mitting of the favorable position of thread guide
1, as also described.

Fig. 9 shows the same mode of operation as
Fig. 3 for producing plush as described and by
the same means. 'The only difference is that the
jack sinker is fitted with & plush throat in which
the edge of the sinking throat does not extend
vertically, or substantially vertically, like the
edge 62 shown in Figs. 3-8 but in oblique direc-
tion so that the throat 6¢ is llmited by an acute
angle. This sinking throat edge is designated 6f
in Fig. 9.

Figs. 10-14 serve to show that an increase in
th speed of the downward motion of the needle
to insure safe embracing of the plush thread at
the beginning of the dividing operation may be
rendered unnecessary by starting the dividing
operation later than usual. This is possible, as
will be described, when the needle does not carry
out a horizontal press motion and the latter, as
known per se, is performed by the press. This
delay of the beginning of the dividing operation
is not possible when the needle moves in the
ordinary manner. Dividing must therefore he
completed when the needles move toward the
press and the sinkers are returning also.

By providing for vertical needle motion only,
from the sinking to the pressing operations, in
the production of pile fabric the dividing motion
of thie dividing sinker becomes independent of
the pressing operation. It is thus possible to
begin at this descent of the frame needles with
the dividing of the ground thread at ordinary
speed only when the frame needle {5 at so low a
point that the plush thread is inside the needle
hook.

The plush thread guides 31 and 32 and the
ground thread guides 33 and 34 are so arranged
that the guides 31, 32 dellver their plush thread
just below the upper edge of the jack sinker 35
and the guides 33 and 34 their ground thread
barely above the upper edge of the dividing
sinker 36. The jack sinker 35 possesses the usual
plush throat 35a arranged in front of and above
the ground thread throat 35b. The dividing
sinker 36 whose top edge 36¢ is located just be-
low the plush throat 3%e¢ is provided only with
a ground thread throat 36b. Both sinkers are
disposed in known manner in a sinker head 37
which has no presser edge, as is known also, and
the edge 31¢ which could serve as such is placed
s0 far back that movable presser tools can be
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arranged Instead of the presser edge. Various
types of presser tools serving as means for pro-
ducing a needle motion free from presser motion
are known including for instance presser tools
38 which operate from below and are individually
or jointly movable.

It 1s Immaterial how such presser tools 38
are constructed, provided they are movable in
horizontal direction. 39 are the needles and 40
is a knocking-over comb. 41 is the plush thread
and 42 the ground thread.

According to Fig. 10, the sinking operation is
completed and the forward movement of the
dividing sinkers has begun. The actual divid-
ing operation starts later than provided for by
the known operating method of the dividing
sinkers in the old machines. The movement of
the dividing sinkers between the needle rows be-
gins shortly before the needle groove 3%z comes
within range of the sinker nib 36d during the
descent of the needles, i.e., the beginning of this
movement is so timed that the point of the
dividing sinkers cannot engage the needle groove
and keeps the ground thread separated from the
plush thread, whereas the subseguent retarda-
tion of the beginning of the actual dividing mo-
tion brings it about that prior to the actual dis-
tribution of the ground thread the needle occupies
so low a position, see Fig. 12, that the plush
thread is already in the hook. Farther descent
of the frame needles 39 is effected at the regular
downward speed, and the movement of the di-
viding sinkers is so adjusted that actual distribu-
tion of the ground thread and the return of the
jack sinkers and needles connected therewith
occur only when that portion of the plush thread
41 hugging the shank of the needle is pesitioned
inside the hook, as indicated in Fig. 11.

Fig. 12 shows the known motion of the presser
device 38 relative to the needle which is pressed
without carrying out a horizontal motion towards
the presser means, When the return motion is
continued, as shown in Fig. 13, the press moves
away again from the needles into initial position,
and the sinkers begin their return motion R.

While the needle performs the movements
shown in Figs. 12 and 13 the loops sunk from
the plush thread 4{ are divided to form plush
loops 4la. The upper edge 36¢c of the dividing
sinker 36 remains hetween the needles until the
plush thread has been finally divided. As the
return of the sinkers does not depend upon a
presser motion of the needles, the plush loops
may rest on the upper edge 36c up to the be-
ginning of the putting-on operation.

Fig. 14 shows in a particularly clear manner
the position of the thread during dlviding in
downward directlon while the loop forming tools
are in the position shown in Fig. 13.

MAX NEBEL.,



