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This invention relates to course markers for
use in connection with flat bed knitting machines,
such as the tricot knitting machine or Raschel
knitting machine. In machines of this charac-
ter, which are well known in the textile art, the
fabric is knitted as a flat piece, as distinguished
from a circular, tubular fabric. The flat bed
knitting machines are widely used in. the textile
art for manufacturing knitted fabrics of accept-
able design for use in the manufacture of under-
garments, girdles and many other fabric gar-
ments. -

In the knitting of flat fabrics on flat bed ma-

chines, such as the tricot or Raschel flat bed
machines, the fabric after being knitted is very
stretchy and can be pulled and stretched either
crosswise of the length of the fabric or length-
wise of the fabric and can be pulled or stretched
along either edge without measurably stretching
the opposite edge, due to the great flexibility of
the knitted fabric itself. Purthermore, in ex-
amining many of the finer gauge fabries, it is
almost impossible to trace the course of any par-
ticular row of knitted stitches across the fabric,
due to the fineness of the thread used in knit-
ting the material.
“In the usual manufacturing operation after
the fabric has been knitted as a flat sheet, it is
folded so as fo bring the opposite edges of the
flat fabric inte juxtaposition and the edges are
then stitched so as to form the flat sheet into a
tubular  composite which is then subsequently
manufactured into garments of varying designs.
- In sewing the flat sheet of knitted fabric into
a folded or tubular composite the operator must
maintain the edges under some tension so as to
produce a well stitched seam. In stitching the
tubular composite from the flat knitted fabric
the operator thus tensions both edges of the gar-
ment simultaneously as the folded composite is
run -through the edge stitching machine. "Since
the fabric itself is very elastic in all directions,
it is easily possible for the operator to stretch
one edge of the originally flat fabric more than
the other and thus cause portions of the fabrie
to be stitched together in folded relation which
are not of the same transverse lines knit across
the fabric. In other words, a single line of knit
for best results should be laid down so that the
single lines. at the edges of the fabric meet when
the fabric is folded, but due to the stretchiness
of the fabric this is almost impossible to obtain
by visual inspection.

In order to provide some degree of contrel on
the amount of stretching of the fabric and so as
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to allow corresponding knit lines across the fabric
sewn together and thus produce a tubular com-
posite of undeflected character, it has heretofore
been customary for the operator of the knitting
machine to use a marking pencil and to mark
opposite edges of the fabric as near as possible
simultaneously as the fabric is produced on the
flat bed knitting machine. These hand methods
of producing marks upon opposite edges of the
fabric have been of some assistance in producing
folded or tubular composites, but have been sub-
jeet to the objection that the operator cannot
ever produce an exactly simultaneous marking at
opposite edges of the fabric due to the fact that
the fabric is knitted very rapidly and also be-
cause the fabric is so wide and is knitted so fast
that the marks cannot simultaneously be placed
on the fabric by one operator.

It is an object of the present invention to pro-
vide a marking device for flat bed knitting ma-
chines so as to produce simultaneous marks on
opposite edges of the fabric as a guide to subse-
quent fabrication of the flat knitted fabric into
tubular or folded composites where the edges
are Sewn.

It is a further object of the invention to pro-
vide an automatic course marking machine which
is not subject to the vagaries of operator control.

It is a further object of the invention to pro-
vide an automatic course marking machine
capable of producing course marks simultaneous-
ly and at uniform intervals along opposite edges
of the knitted fabric.

Tt is another object of the invention to pro-
vide an automatic course marker for flat bed
knitting machines.

It is.a further object of the invention to pro-
vide an automatic course marker for flat bed
knitting machines, such as the tricot or Raschel
types which are controlled entirely by the ma-
chine and are not subject to the vagaries of op-
erator actuation.

- Other and further objects of the invention are
those inherent in the apparatus herein illus-
trated, described and claimed.

The invention is illustrated with reference to
the drawings in which corresponding numerals
refer to the same parts and in which

Figure 1 is a side elevational view of a repre-
sentative type of flat bed knitting machine with
certain parts removed for clarity of illustration;

Figure 2 is a front view in a somewhat down-
ward direction, as indicated by the arrow 2 of
Figure 1, showing the course markers of the in-
stant invention, together with.a portion of the



2,508,348

3

{abric, the central portion of the fabric shown
in Figure 2 having been removed so as to permit
an enlarged view for greater detail;

Figure 3 is a side elevational view of the course
marker of the instant invention;

Figure 4 is a partially schematic view showing
the wiring controls for the course marker of the
instant invention, together with certain of the
take-up rolls and metering rolls of the knitting
machine;

Figure 5 illustrates a portion of tubular fabric
sewn together and utilizing the course markers
of the instant invention, whereas Figure 6 illus-

trates a vortion of tubular fabric- wherein no-

course markers are utilized and llustrating the
stretch of the fabric producing thereby a non-
uniform or warped tubular composite.
Referring tc the drawing the flat bed knitting
machine with which the instant invention is used

is illustrated in Figure 1 wherein {9 shows the :

side frame members of the machine. The ma-
chine carries a pair of yarn rolls 1§ and 12, each
of which may be 5 to 6 feet in length, or sven
more, and representing many hundreds of yvarn
ends for each roll. The yarns used are very fine,
even filamentous in character for many fine
knitted fabrics. The details in the knitting ma-
chine need not be described here, since per se
they form no part eof the instant invention, it ke-
ing sufficient to state that the yarn from rcll il
is earried through suitable mechanisms R} and
{4 and thence along course #5 -and through the
thread guides {6. The yarn ends from roll {2,
which likewise may be many hundreds in num-
ber, travel from the roll {2 and thence through
the mechsnisms 1T and (8 constituting a part of
the knitting machine, and then travel as parallel
strands along the course {8 to the thread
guides 20.

Referring narticularly to Figure 1 the yarn .

ends {2 which pass through the thread guide 20
and the corrésponding yarn ends which pass
through the thread guide 18 are guided and con-
trolled thereby and cooperate with a mechanism
21, which is known as a sinker mechanism, and
with the nesdls mechanism 22—23 consisting of
a needle body 22 and needle tongus 23. These
various knitting mechanisms- (8, 20, 24, 22 and
23, collectively designated herein by the letter
¥, serve to knit the yarn from the rolls i and
12 into a flat knitted fabric F which leaves the
knitting mechanism K and proceeds as a flat
knitted fabric ¥ which moves along the course
24 to a tension roller 25 and thence, after pass-

ing over the tension roller, the fabric passes to

a take-up roller 26 where the fist knitted fabric
{s wound up as a roll until the roll is full and
resdy to be removed from the machine. Along
the course 24, at each edge of the fabric, there
are positicned the course marking devices of
the instant invention, of which device 30 is shown
in Figure 1.

Referring to Pigure 2 the yarn strands {9 and
{8 from the rolls {1 and 12, collectively desig-
nated, reach the knitting mechanism K where
the varn strands are converted into a flat knitted
fabric 7 extending across the width W of the
machine. In Figure 2 the central part of the
fabric has heen eliminated from the drawing so
as to permit a larger and clearer illustration of
the course marking mechanisms 30 and 21, hut
it will be understood that the fabric is as wide
as the machine ranging from 4 to 6 feef in width
and even wider, depending upon the knitting ma-
chine being used. Affer leaving the knitting
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mechanism X the flat knitted fabric F, which
as knitted has a width W, has a tendency to as-
sume a scmewhat narrower width W’, due to a
slight curling action at the edges of the knitted
r'b and this change in width takes place along
e portions of the edges designated 27 and 28.
hown in Figure 2 the course markers 30 at
tme rzght hand side of the fabric and 2 at the
left-hand side of the fabric are positioned along
the edges of the fabric straight across from each
other and comparatively close to the knitfing
mechanism K. As the fabric moves from the
knitting mechanisms K it is simultaneously
marked pericdicslly by the course marking mech-
anisms 345 and 3{ which are directly opposite
each other along the line 29.

The two course marking mechanisms shown in
Figure 2 are identical in design except that one
is a richt mechanism and the other is a left mech-
anism. Hence, only one need be described in
detail. Referring to Figure 2 and particularly
£o the course marking mechanism 3%, the mecha-
nism consists of a bracket 33 which is attached
to the framework of the flat bed knitting ma-
chine. The bracket 23 has a vertical journal
portion 34 having a2 vertical aperture there-
through, through which g stem 37 that supports
the eourse marking mechanism is adapted to slide
and rotate. The stem 37 at its upper portion is
>nlarged at the boss 28 and the bracket portion 34
is provided with one or more upwardly extending
tongues 25 and the boss 38 is provided with cor-
responding notches 38 into which the tongues are
adapted to engage for holding the boss 38 from
rotation relative to the bracket 33 with the
course marker in active position. At the hottom
eénd of the stem 37 there is a washer 39 and be-
tween it and the lower surface of the journal 34
there is provided a compression spring 40 which
tends te push down on the washer and hence
hold the stem 37 firmly downwardly in the journal
34, thus holding the notches 38 firmly in engage-
ment with the upwardly extending tongues 35.
However, by lifting up on the mechanism the
spring 48 is compressed and notch 36 is lifted off
tongue 25, thus permitting the entire course
marker to be rotated forwardly for servicing and
renair. To the upper portion of the boss 38 there
iz attached the prlatform piece 41 which has an
uvstanding bracket at 43 that serves to support
the solenoid winding 42. On the bracket 41 there
is alsc an upstanding member 32 which is thick-
ened at A5 so0 as to present a bearing surface
against which the lever 458 is adapted to ensgage
and he steadied, the lever being pivoted to the
prin 7. The lower end of the lever 46 is pivotally
attached at 48 to the core 44 of the solenoid so
that when the winding of the solenoid 42 is en-
ergized, the solenoid core 44 will be drawn into
the winding and hence will move the bottom end
of the lever 45 to the right, as shown in Figure 3,
thus eausing the upper end of the lever 48 to be
moved opposite to the arrow 53. The lever 45 is
normally drawn in the direction of arrow 53 by
means of a spring 48 that is attached at 58 to the
hracket- 82 and attached to the aperture 51 in
the upper end of the lever 48,

To the upper end of the lever 48 there is pivot~-
ally attached the arm 57T which is free to move
about the pivot 84, A spring 62 is provided be-
tween the arm 57 and the arm A% so as to hold the
lever 57 downwardly. At the outer end of the
lever 57 there is o downwardly extending por-
tion 38 which serves to support the roller 58 on
the pivot pin §5. The member 63 is a combined
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platform and ink retainer of the mechanism hav-
ing an ink well portion at 66 in which there is a
felt pad saturated with washable ink. The outer
end 60 of the platform 63 has a flat surface onto
which the roller 59 is adapted to move outwardly
when the solenoid 42 is energized. The energized
condition of the solenoid and the consequent actu~
ation of the inking roller 59 is shown in dotted
lmes in Figure 3. The full lines show the de-
energized (retracted) position.

Referring to Figures 1 and 2 the course mark-
ing fiechanisms 30 and 31 are mounted on the
frarne of the knitting machine along the course 24
of the knitted fabric F and the course markers

are positioned so that the outwardly extending
flat part 60 of the course marker 30 serves as a
flat area over which the edge 28 of the fabric is
adapted to run as the fabric moves from the knit-
ting mechanism K towards the take-up roller 23,
Figure 1. Similarly, at the left-hand side of the
machine, the flat portion 10 of the course marker
31 is situated so that the edge 27 of the fabric
likewise runs over the flat area 70. It will be
noted that the two flat areas 60 and 10 of the two
course markers 30 and 3¢, respectively, are direct-
ly opposite each other along the line 29 which is
at right angles to the direction of movement of
the flat knitted fabric.

By circuit arrangements hereinafter described

in greater detail the course marker solenoids are ;

simultaneously energized and upon energization
each inking roller, viz. inking roller 59 of the
course marker 38, and the corresponding inking
roller 19 of the course marker 31 are simultane-
ously propelled from their inking pans where the
rollers are wetted with ink, thence out and over
onto the edges 27 and 28 of the fabric F. When
the solenoids are thus energized the inking rollers
run outwardly on the portions 60 and 78 of the
course markers and thence over the top part of
the fabric which is running over the supports 69
and 70. Therefore, spots of washable ink are si-
multaneously applied to the edges 27 and 28 of
the fabric F along transverse lines 29 every time

the course marker solenoids are simultaneously .

energized. .

Referring to Figure 4 there is shown a wiring di-
agram for the course marker mechanism. 'The
take-up roll 25 serves as a metering roll since it
applies tension uniformly to the fabric and draws

the fabric from the knitting mechanism K to the

tension roller 25. At the end of the tension
roller there is provided a disk 72 which rotates
with the roller and serves frictionally to engage
the disk 12 of the winding roller 26. On the disk
72 there is provided a cam at 74 which serves once
each revolution to engage a roller 75 on the end
of the switch arm 78, thus causing the switch 17
to be moved from open to closed position whenever
the cam T4 engages the roller ¥5. A circuit is
provided from I. through the switech 17 and
thenece over line 81 to junction 82 whence the cir-
cuit divides and continues through the winding 42
of the course marker 38 to junction 84. From
junction 82 the circuit of line 81 also extends to
the winding 85 of the course marker 31 and thence
continues over line 83 to junction 84 and to power
supply La. Accordingly, as the tension roller 28
rotates and continues to draw the flat knifted
fabric from the knitting mechanism K, the cam
74, once for each revolution of the roller 25, causes
the closure of switch 17, thus completing a circuit
from line La to each of the solenoids 42 and 88, in
parallel, and thence to supply line Ls. Accord-
ingly, every time the cam 74 engages the roller 19
of the switch 17 the circuit is closed and both
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course marker mechanisms are energized and
simultaneously mark the edges 27 and 28 of the
fabric with spots of washable ink which can easily
be removed from the fabric in subsequent wash-
ing.

Referring to Figure 2 it will be observed that
spots of ink have been applied to the edges 27 and
28 of the fabric F as indicated at 86—87, 83—89
and 90—8f. The spots 86 and 87 are directly op-
posite each other along the line 92. Similarly,
the spots 88 and 89 are directly opposite each
other along the line 93 and the spots 96 and 91 are
directly opposite each other along the line 94. The
distance D between the lines 92 and 93 is equal to
one turn of the tension roller 25 and hence the
distances D between successive opposite course
markers 85—87, 28—89 and 99—81{ are uniform.

The lines 92, 93 and 94 being exactly transverse
to the fabric accordingly follow the line of knitted
stitches across the fabric which were formed dur-
ing the knitting of the fabric. Accordingly, when
the fabric is later on folded and sewed into a tubu-
lar composite it is only necessary to match the
spots 88 and 81 with each other and 88 and 29 to-
gether and so on as the fabric is sewn, in order to
have corresponding lines of stitches 92, 93 and
94 attached together in the tubular composite.
Thig is illustrated in Figure 5 wherein a tubular
composite generslly designated T is illustrated.
Thus, it will be observed that in Figure 5 the flat
knitted fabric F' has been folded or formed into a
tube and that the spot 86 has been matched with
87, 88 has been matched with 8% and 80 has been
matched with 81. It will also be noted that the
edges 28 and 27 are brought neatly into juxtapo-
sition as sewn. In forming the tubular compo-
site the operator holds the edges 27 and 28 of the
flat piece together and as the sewing progresses
matches the spots 86-—87 together and 88—89
together and so on. Thus, in the tubular com-
posite which is finally formed by this operation,
the line of stitching %2 goes directly around the
tubular composite. Similarly, the lines 93 and 94
go directly around the tubular fabric and are not
mis-matehed.

A tubular fabric of mis-matched or warped
character is illustrated in Figure 6, wherein it
will be noted that the fabric F has no spots
marked along opposite edges of the fabric. Thus,
in the fabric shown in Figure 6 the edge 100 is
superimposed unon the edge 191, but there are
no spots along the edge showing corresponding
courses of stitches across the fabric. In the
tubular composite shown in Pigure 6, the actual
lines of stitches across the fabric may be illus-
trated by the dotted lines 102 and 193 and it will
be observed that the ends of line 192 are not
matched together, being terminated at 184 on
the edge 100 and {05 on the edge {0i. Likewise,
the line of stitches across the fabric represented
by the line 183 is also not matched as shown by
the termination 18§ on the edge {90 and the
terminal point {97 on the edge 181i. This is not
an unusual condition where course marking is
not used because in stitching the tubular com-
posite the operator has no way of knowing
whether the two edges are uniformly tensioned.
Thus for line 181 it is possible that the edge {09
has been tensioned more than the edge (01 as
the stitching progresses from right to left in Fig-
ure 8, therefore causing a displacement between
184 and 185. Similarly, at line {63 the edge 101
has been less tensioned, thus causing a displace-
ment in the opposite sense. When tubular com-
posites are thus made, they do not have satis-
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factory draping and handling qualities . and
garments made therefrom are inferior to gar-
nients made from tubular. composites in which
the lines of stitches are matched evenly around
the tube as the tubes are sewn.

As many apparently widely different embodi-
ments of this invention may be made without
departing from the spirit and scope thereof, it is
to be understood that I do not limit myself to the
specific embodiments herein.

What I claim is:

1. A courss marker for flat bed kni
chines having varn supnly, a knitting 33
and: 2. tensien roll for imoving the flat kni tod
fabric in relatively {lat condition sway {rom the
kunitting mechsnisui, the improvement compris-
ing a pair of courss marking mechanisms situ-
ated at opposite edges of the fabric substantialls
at. positions corvesponding fo a "mmeﬂ course
across-the fabric, each course marking mechs-
nist including means for applyving s on tha
edges of the fabric when the mech
actuated, and means for pe“lomfa“v
taneously sctuating szid cov K
anisnis for simultaneously apply!
posite edges of the fabric along s corresponding
course of knitted stifcheg across the fabric.

2. The apparatus of claim 1 further character-
ized in that said coiirse marking mechanisms in-
clude means for applying ink marks at opposite
edges of the fabric.

3. A course marker for flat bed knitting ma-
chines having g flat bed knitting mechanism for
producing a width of flat knitted fabric and a
tentsion roll spaced from the knitting mechanism
foir withdrawing the flat knitted fabric from the
knitting mechanism, comprising marking devices
positioned adjacent opposite edges of the fabric
along a line extending at right angles to the
length of the fabric, each course marking device
including means for applying a mark to the ad-
jacent edge of the fabric when the course marker
is actuated, and means for simultaneously and
periodically actuating said course markers.

4. The apparatus of claim 3 further character-
ized in that means is provided on the tension roll
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for periodically and simultaneously actuating
the course markers.

5. The apparatus of claim 3 further character-
ized in that the course markers are simultane-
ously actuated and the edges of the flat knitted
fabric marked uniform spacings along the length
of the knitted fabric.

6. The apparatus of claim 3 further character-
ized in that the course markers are electrically
operated and are simultaneously energized for
marking the knitted fabric by means of a con-
trol switch connected to the course marker which
contrel switch is mounted so as to be actuated
periodically by the tension roll of the knitiing
machine.

7. A course marker for flat bed knitting ma-~
chines wherein a flat strip of knitted fabric is
produced, a track, means mounting the track so
that it extends a short distance against an edge
of the flat strip of fabric with the fabric edge
running thereover, a marking roller, means for
moving said roller along the track from a posi-
tion where it is out of engagement with the edge
of the fabric to a position where it engages the
edge of the fabric and for retracting said roller
from such engagement, and means on the track
for inking the roller when it is out of engage=
ment with the fabric.

8. The apparatus of claim 7 further character-
ized in that said means for moving said roller is
an electrically actuated solenoid.

CARROLL R. ANDERSON."
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