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This invention relates to straight-bar or full-fashioned
knitting machines, and more particularly to a method and
means for pulling thread extending between the fabric
and the thread laying means to a point offset from the
needle row, holding the thread at that point and severing
the thread while it is being held.

This application is a continuation in part of my U. S.
Patent No. 2,746,275 dated May 22, 1956, for Yarn
Severing Device for Straight-Bar Knitting Machines.

As set forth in the above mentioned application, in
starting the operation of a knitting machine, the end of
the thread or yarn protruding from the thread carrier
tube must be held in some manner while the thread carrier
traverses across the needles. Heretofore, it has been the
practice to hold the thread by wrapping its end around a
cleat or a clip manually. Thus, the thread is fed from
the carrier into the needles and the operation of knitting
is commenced. As the fabric is formed in the knitting
operation, it is gradually drawn away from the needles by
a suitable fabric draw off mechanism as successive courses
of the fabric are being knitted. As the fabric is drawn
away, it is necessary to sever the thread between the point
at which its end is held and the first course of the fabric.
Heretofore, the operation of severing the thread from its
point of .initial aftachment has been done manually by
the operator of the machine.

At the end of the operation of knitting each part of a
fabric blank, it has heretofore been necessary for the
operator to sever manually the thread extending from the
carrier tube to the fabric near the edge of the fabric, to
pull the thread out of the thread carrier tube a sufficient
distance and then to wrap it around a clip. - This proce-
dure of securing the end of the thread is essential be-
cause, otherwise, during the operation of other thread
carriers or of the other parts of the machine, the vibration
imparted to the idle thread carrier would cause the thread
to be retracted through the carrier tube and it would be
necessary to pass the thread again through the carrier
tube, which would mean wasted time on the part of the
operator,

While such manual operations may be practical on
small machines having only one or a very few knitting
sections, they are not practical with machines now used
in knitting mills having a large number of sections oper-
ating simultaneously under the control of one operator.
It is readily apparent that the manual operations of sever-
ing the thread between its point of initial attachment and
the fabric at the commencement of knitting with thread
from any carrier, severing the thread from the fabric at
the end of knitting with thread from that carrier, and
attaching the end of the thread to a clip require a con-
siderable amount of time on the part of the operator.
This is especially so because the operator must tend a
number of knitting sections and, where all of these man-
ual operations -are required for each section, a large
amount of the operator’s time will be required. 'In so far
as such operations ¢an be carried out automatically, the
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time of the operator is conserved and he is thereby en-
abled to operate a larger number of knitting sections.
Since the cost of labor is a large part of the cost of
operating a textile mill, it will be readily apparent that
automatic devices which reduce labor costs are highly de-
sirable. Automatic devices for severing the thread which
have heretofore been proposed have not been practical
and devices for holding the thread or yarn which have
been devised previously have not been automatic.

One object of my invention is to provide a device for
automatically pulling to 4 point offset from the needle
row thé portion of thread extending between the thread
carrier and the fabric being knitted on a straight-bar knit-
ting machine at the end of the operation of knitting with
thread from that carrier.

Another object is to provide in a full-fashioned knitting
machine a device for automatically holding at a point off-
set from the needle row an end of the thread which ex-
tends from.the fabric.

A further object of my invention is to provide an auto-
matic device for pulling the thread out of the thread
carrier tube to a point offset from the needles on the com-
pletion of knitting with thread from one carrier a part
of a fabric blank, holding the thread at that offset point
and severing the thread from the fabric while it is being
held. :

Still another object is to provide an automatic device
for pulling the thread out of the thread carrier tube to a
point offset from the needle row on the completion of
knitting with thread from one carrier a part of a fabric
blank, holding the thread at that offset point, severing the
thread from the fabric and then clamping the thread- at
that offset point during successive operations of the knit-
ting machine. .

A still further object of this invention is to provide an
automatic device for disposing of waste pieces of thread
which are produced as a result of severing the thread
between the point of initial attachment or clamping and
the first course of the fabric made with that thread.

The foregoing and other objects, features and advan-
tages of this invention will be apparent fromthe follow-
ing description and from the accompanying drawings of
a preferred embodiment, it being understood that the
detailed description and drawings are merely illustrative
of the invention, which is defined in the claims.

In the drawings,

Figure 1 is a partial perspective view, partly diagram-
matic and partly broken away, of one section of a straight-
bar knitting machine, showing only those parts of the
machine which are essential to a proper understanding
of this invention.

Figure 2 is a symbolic representation of an electrical
control panel used to control the operation of my ma-
chine.

Figure 3 is a symbolic representation of a variable re-
sistor used in controlling the operation of my machine.

Figure 4 is a fragmentary elevational view, taken o
the line 44 of Figure 6, showing the thread puller, the
thread holder, and one of the thread cutters as they are
assembled in relation to each other and in relation to the
knitting elements. :

Figure 5 is a partial sectional view of the clamp, taken
on the line 5—5 of Figure 4.

Figure 6 is a fragmentary side view of the cable mech-
anism used in connection with the thread puller, taken
on the line 6—6 of Figure 7. _

Figure 7 is a rear elevation, partly broken away, show-
ing only the driving connections for the thread puller,
taken on the line 7—7 of Figure 6.

Figure 8 is a detailed sectional view, on the line 8—8
of Figure 7, of a pawl and ratchet wheel stop mechanism,
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for automatically stopping the thread pulling mechanism
at the end of travel of the thread puller.

Like reference numerals refer to like parts throughout
the several figures of the drawings.

According to my inveéntion, ¢ne section of a straight-bar
knitting machine is illustiated. ~This section has a plu-
rality of knitting needles 1, a plurality of sinkers and
dividers 2, and a plurality of thread carriers 3. A suit-
able thread 4 extends from the thread carriers 3 and is
drawn from one or more of these carriers during the
operation of knitting. The thread is supplied to the
‘thread carriers from thread cones, not shown.

The thread 4 is initially drawn by hand from the thread
carriers 3 and its end is fastened between the jaws of a
clamp member 5, to be described in detail hereinafter.
The clamp 5 holds the end of the thread firmly as the
thread carrier 3 commences its traverse across the needles
1 in the operation of knitting. As .the fabric 6 is formed
by the knitting action of the needles 1 and of the sinkers
‘and dividers 2, the fabric is drawn away from the knitting
elements by a- draw off mechanism, such as a series of
welt hooks 7. Such a draw off mechanism is fully de-
scribed in my application, Serial No. 294,804, filed June
21, 1952, and entitled “Welt Turner.”

As the welt hooks 7 draw the fabric 6 away from the
knitting elements, the beginning end of the thread ex-
tending between the clamp 5 and the first course of the
fabric is drawn into contact with a fixed thread severing
device or cuiter 8. This thread cutter is located on the
right side of the machine, directly below the sinker head.
The thread severing device, when the fabric has been
knitted sufficiently that its end will not tend to unravel,
severs the end of the thread near the edge of the fabric
between the fabric and the point of attachment of the
thread in the clamp 5. The thread severing device is
fully described in my patent referred to heretofore, No.
2,746,275. 1t comprises a support arm or bracket 8,
secured in an upright position in a clamping member 9.
The upper end of the support arm 8 is bent at a right
angle and is slotted at 16 to receive a heating element 11.
The clamping member 9 is fixed to the frame 14 of the
knitting machine.

In addition to the fixed or stationary cutter 8, there are
two retractible cutters 8A, one located on each side of the
knitting section.  These retractible cutters are ordinarily
used in connection with the knitting of the heel and toe
of the fabric blank and hence they are customarily spaced
about 14" to 34"’ outside of the width of the heel fabric,
which is: approximately 8. The distance apart at which
these cutters are set is adjustable, depending upon the re-
quirements for a given style of the hosiery mill in Wthh
the machine is located.

Each retractible cutter 8A is secured uprlght ina clamp-
ing member 9 and is slotted at its upper end 10 to receive
a heating element 11. The clamping member 9 is fixed
to a bracket 12, which, in turn, is fixed on a support rod
13 extending transversely across the knitting section and
supported in suitable bearings in the frame 14 of the
machine. .

A hook-shaped spring wire 15 is secured in a suitable
manner to the clamp 9, as by means of a bolt 16, suitable
insulation 17 being provided to insulate the spring wire
15 from the clamp member 9, and also from the bolt 16
and the bracket 12. The electrical resistance element 11
has a koot in one end and the element is passed into the
slot- 10 in the upper end of the support arm or bracket
8A, the knot in the end of the element preventing its
end from being drawn through the slot. The lower end
of the electrical resistance element 11 is formed in the
shape of a loop 18 adapted to be ‘hooked over the end
of the hook-shaped spring wire 15. Thus, the spring wire
holds the electrical resistance element taut and also pro-
vides an electrical conduit for the heating current.

Fixed to ione outer end of the transverse rod 13 is a
cam wheel 29. This cam wheel has a notch 20 cut in

17

20

0
=

30

40

50

ot
1

»
D

€7

70

75

4
its periphery for coaction with a lug 21 on a wheel 22
supported on a spindle 23 from the frame 14 of the
machine. The wheel 22 is adapted to be rotated, at a
suitable time, as by means of a belt 24 running around a
pulley 25 at its other end. The pulley 25 is mounted on
the axle of a suitable electric motor 26, energized from
a suitable source of power, not shown, through lead-in
wires 27, the connections of which are to be described
more fully hereinafter.. A tension spring 28 is connected
between the support bracket 12 and the spindle 23 to draw
the support bracket 12, the transverse rod 13, clamping
member 9, bracket 8A, and the heating element 11 back
into a retracted position after the thread has been severed.

It is a simple matter to cut the thread when feeding
it into the needles. On the other hand, when the thread
is being removed from the fabric, the conditions are
different, because there is only a short piece of thread
extending from the edge of the fabric to the thread car-
rier, a length of about one inch. There is no way for that
short piece of thread to get into the path of the cutter.
If it did, that would be undesirable for reasons now to be
explained. If the cutter were made to. get into the path
of the thread and to cut the thread, there would be left
only a short end of the thread extending from the carrier
to the place where the thread was cut off. Then, during
subsequient knitting courses, the vibration of the machine
would tend to remove the thread from the tube up into the
body of the carrier, making it impossibie to re-use that
carrier on the next cycle, without re-threading it. Even
if the thread did not go wup into the tube, it would be too
short to start feeding. In order to avert these difficulties,
a thread puller. mechanism is provided, which puils out
the thread at the end of the traverse.

On completion of the knitting of a portion of a fabric
blank, the thread puller is actuated. There is one thread
puller on each side of each knitting section. This puller
comprises a hook 31 which, when not in use, is located in
a slot 32 in the sinker head 33. The hook 31 is so posi-
tioned that, when one of the thread carriers 3 is at rest
at the extreme end of its travel, the hook is located be-
tween the thread carrier and the needles 1. Thus, when
the hook is drawn downwardly, it catches onto the por-
tion of -thread extending between the needles and the
thread carrier and pulls a bight of the thread down from

' the carrier tube to a point offset from the needle row.

The thread puller hook 31 projects upwardly and out
through a longitudinal slot 34 in a thread puller tube 35.
In its position in the slot 32 in thé sinker head 33, the
thread puller 31 is behind the thread carrier when the
thread -carrier ‘is at the end of its travel. The thread
puller tube 35 extends forwardly and downwardly from
the slot 32 to a position below the thread holder, to be
described hereinafter. The thread puller hook 31 is
soldered to the upper end of a push-pull type of spring
wire cable, which is essentially a tightly wound helical
spring. This cable extends downwardly past the lower
end of the thread puller tube 35 through a flexible sheath
36 and into a vertical puller rod tube 37, which is
fastened by means of suitable brackets to the frame 14
of the machine, as may be seen in Figure 6. The flexible
sheath 36 is used primarily because it may be easily in-
stalled, but it would be equally effective to extend the
thread puller tube 35, itself, down to the puiler rod tube
37.

The lower end of the spring wire cable is attached in
some suitable manner, as by soldering, to a puller rod
housed within the puller rod tube 37. From the puller
rod, a stud, or -pin, 38 projects horizontically out through
a slot 39 in the puller rod tube 37. To this stud are
attached two flexible cables 40 and 41, which may suitably
be braided, stranded wire. - The cable 40 extends up-
wardly from the stud 38 and the cable 41 extends down-
wardly, the cable 40 passing -through a suitable cable
housing 42, such as one formed by a tightly wound wire
or helical. spring, and.the cable 41 passes through a
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similar cable housing -43. . Both cables 40 and 41 lead
to a pulley 44 mounted on 2 shaft 45, each cable leading
into a groove 46 in the pullcy in a direction opposite to
that of the other cable. Thus, as the pulley 44 is ro-
tated, one cable is wound onto the pulley while the other
is being unwound. = Of course, it will be understood that
it would also be suitable to use a single cable leading
over the pulley having its ends attached to the stud 38
on the thread puller rod.

The manner of causing selective rotation of the pulley
shaft 45 will now be described, reference being had
particularly to Figure 7. The shaft is supported from
the frame 14 of the machine by means of suitable bear-
ings 47. One side 48 of a clutch is fixed to the shaft, as
by means of a setscrew 49. The other part 59 of the
clutch is free to rotate and to be moved axially on the
shaft 45. The movable part 50 of the clutch is drivingly
connected, as by means of a sprocket and chain drive 51,
an intermediate shaft 52 and a sprocket and chain drive
53, to an auxiliary ratio motor 54 having power leads 55
from a suitable source of power, not shown.

The clutch 48, 50 is actuated by a solenoid 56, having
suitable leads 57. To the solenoid 56 is connected a
link 58 which is pivoted freely on a link shaft 59, jour-
naled between the tops of two levers 60, one lever being
in back of the other as shown in Figure 7. Opposing
the action of the solenoid 56 on the link 58 is a tension
spring 61 suitably fastened at its other end to a portion of
the frame 14 of the machine. The levers 60 are pivoted
on stub shafts 62 suitably mounted in the frame of the
machine on each side of the main shaft 45, but not in
contact therewith, so that the main shaft 45 is free to ro-
tate with respect to these stub shafts. Two hardened
screws 63 project from the lower ends of the levers 60
in contact with a hardened thrust collar 64, which is
fixed to the movable clutch member 50. As will be ap-
parent from an inspection of Figure 7, when the solenoid
56 is actuated, it draws the link 58 and the levers 60
toward itself, against the -action of the tension spring

61, thereby causing the levers 60 to rotate in a counter- #

clockwise direction on the stub shafts 62. The radius
along the levers 60 to the link shaft 59 from the stub
shafts 62 being much greater than the distance from the
stub shafts to the outer ends of the hardened screws 63,
the mechanism incorporates a large mechanical advan-
tage. The hardened screws 63 force the hardened thrust
collar 64 to the right, as seen in Figure 7, and thus force
the free part 50 of the clutch into solid driving contact
with the fixed part 48 of the clutch. This accomplishes
a driving connection from the motor 54, through its
chains 51 and 53, its auxiliary shaft 52 and through the
clutch halves 50 and 48, with the main pulley drive shaft
45. At this time, if the motor 54 is energized, it causes
rotation of the pulley drive shaft 45, and thus of the
pulley 44, and linear motion of the flexible cables 40 and
41. These cables, in turn, cause motion of the stud 38
and of the puller rod to which the stud is attached, either
upwardly or downwardly. This, in turn, causes a cor-
responding motion of the spring wire cable and of the
thread puller hook 31.

In order to lock the thread puller hook at the end of its
travel, either in the slot 32 in the sinker head 33 or
at the bottom of the slot 34 in the thread puller tube 35,
a locking detent or pawl and ratchet wheel stop mech-
apism is provided. This mechanism is illustrated in Fig-
ures 7 and 8. A locking disc or wheel 65 is fixed to the
pulley shaft 45, as by means of a setscrew 66. This
wheel has a pair of oppositely disposed, square-sided slots
67 in its periphery, adapted for coaction with a locking
pawl or detent 68. The pawl is pivotally mounted in the
frame 14 of the machine for free rotation about an axis
69 and has a pin 70 projecting from its side intermediate
its ends. To the pin 70 is attached one end of a tension
spring 71, the other end of which is fastened to a suitable
portion of the frame 14 of the machine. - Another ten-
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sion spring 72 is also connected at one end to the pin 70,
extending from that pin in a direction opposite to that
of the spring 71 to a link 75 of a solenoid 73 having
suitable ‘leads 74. The relative tensions of the springs
71 and 72 are such that the spring 71 normally prevails
and forces the locking detent or pawl 68 into one of
the slots or notches 67.

When the solenoid 73 is energized, it pulls the link
75 and the spring 72, which is attached to the link,
downwardly, overcoming the greater tension of the upper
spring 71. When this happens, the pawl 68 is pulled
out of the slot 67 and the disc 65 is free to rotate,
thus permitting the pulley shaft 45 to be rotated. As
the shaft 45 is rotated by the motor 54, it pulls the
thread puller hook 31 downwardly through the various
cable connections. When the shaft has rotated enough
to bring the pawl 68 and the notch 67 out of register,
so that the pawl is not able to fall back into the notch,
a collar 76, fixed to the shaft 45, as by means of a set-
screw 77, is rotated sufficiently to bring a switch actu-
ating button 78 projecting from the collar into contact
with a switch lever 79, causing the switch lever to open
the circuit in a switch 80. This switch is connected
by leads 81 in series with the leads 74 of the solenoid
73, so that when the circuit is opened in the switch 80
by contact of the switch actuating button 78 with the
switch lever 79, the circuit to the solenoid 73 is broken.
This permits the pawl 68 to be pulled by the upper
spring 71 against the periphery of the disc 65, in a posi-
tion ready to be pulled into the next notch 67, when
that notch comes under the pawl. When the pawl falls
into the next notch, it stops rotation of the shaft 45 and
it stops at the same time movement of the thread puller
hook 31 at one or the other end of its travel.

At the instant when the pawl 68 falls into the notch
67, the stud 79 projecting from the pawl is forced against
a leaf or blade 82 of a switch 83. This causes the
blade 82 to open the circuit in the switch 83, which is
connected by means of leads 84 in series with the leads
55 and 57 of the motor 54 and the clutch solenoid
56. In other words, when the pawl 68 falls into one
of the slots 67, it opens the circuit to the solenoid 56
and the motor 54, thereby stopping the motor and allow-
ing the clutch to be pulled to a released position by the
spring 61, breaking the driving connection between the
clutch members 48 and 50.

The sequence of operation of the parts described above
for operating the thread puller is followed in either direc-
tion of travel of the thread puller hook 31. To re-
verse the direction of travel, it is only necessary to
reverse the direction of rotation of the motor 54.

The thread holder illustrated in Figure 4 comprises a
tube 98 located directly above the lower end of the
thread puller tube 35 and connected by a hose 91 to a
suction manifold, not shown. As in the case of the
thread puller, there is a thread holder on each side of
each knitting section. A centrifugal blower 92, driven
by a suitable motor, not shown, or other means for
creating a partial vacuum in the manifold, has its suc-
tion opening connected with the manifold. The blower
92 preferably has a screen or cage 93 over its exhaust
opening to catch waste threads. When the centrifugal
blower 92 or vacuum motor is operated, it creates a
partial vacuum in the manifold, in the hose 91 and in
the thread holder tube 90. This causes a flow of air
into the open end of the tube 90, and the flow of air
draws the loose end of the thread 4 into the tube and
holds it there as long as the vacuum blower 92 is oper-
ating. The motor for the centrifugal blower 92 is con-
nected by means of leads 94 to a relay, not shown, in
series with a pattern bar on a pattern control panel, to
be described hereinafter.

The clamp 5 illustrated in Figures 4 and 5, as has
already been mentioned, is provided for holding the
loose end of the thread when desired, there being one
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.clamp on each side of each knitting section. This clamp
is located slightly to one side of the open, upper end
of -the thread holder tube 90. It comprises two small
plates 95 and 96, faced on their inner sides with sponge
rubber or any other suitable rubbery, plastic material
'97. The plates 95 and 96 are normally biased by a
spring 98 to a closed position. One plate 96 of the
clamp is fixed ‘in approximately a vertical position and
the other plate 95 is hinged to it by means of a pivot
pin 99. The pivot pin extends beyond the sides of the
plate and is bent upwardly and then outwardly again
to form a substantially 8-shaped piece. The spiral spring
'98 is wound around this pivot pin 99 in such a manner
as normally to keep the clamp closed and to hold the
outer end of the pivot pin 99 up.

To that outer end of the pivot pin 99 there is con-
nected a wire 100 which passes downwardly through a
flexible sheath 101 to a solencid 102 to which it is at-
tached. The solenoid is connected by leads 103 to the
control panel, to ‘be described later. When the sclenoid
102 is energized, it pulls down on the wire 160 and on
the pivot pin 99, so that the movable plate 95 of the
clamp is opened. When the solenoid is de-energized,
the spiral spring 98 snaps the clamp shut. In the open

position, .the pivoted plate 95 of the clamp is lifted over

the thread holder .tube 96. The solenoid 182 is con-
nected by its leads 183 in series with the leads 94 for
the motor for the vacuum blower 92. Thus, when the
motor for the blower 92 is energized, the solencid 102
is also energized to lift up the pivoted side 95 of the
clamp. At the instant when the motor of the vacuum
blower 92 is de-energized, the solenoid 102 is also de-
energized, and the spring 98 instantly closes the clamp.

A control panel 104 is provided for automatically con-
trolling all the steps of operation of the thread puller,
the thread holder, and the thread cutter. This control
panel is illustrated symbolically in Figure 2 and repre-
sentative leads 105 from the control panel to the various
parts controlled are illustrated. This control panel is
fully described in my application, Serial No. 294,804,
filed June 21, 1952, and entitled “Welt Turner.” In
addition, there is illustrated in Figure 3 a variable resis-
tor 106 having leads 197, by means of which it is con-
nected in series with leads 185 from the ccntrol panel
104, and also in series with the heating elements 11 of

the thread cutters 8 and 8A through their leads 108. .

By a suitable adjustment of the variable resistor 106,
the voltage applied across the heating elements 11 can
be adjusted to the desired amount, approximately 114
volts, in order to cause the heating elements 11 to be
heated quickly to the proper temperature for quickly
severing the yarn.

The complete operation of this invention will now be
described.

At the start of the knitting operation, the end of a
thread 4 used in forming the welt extends from a thread
carrier 3 and is clamped between the faces of a clamp 5.
The knitting operation is commenced, the carrier 3 draw-
ing the welt thread 4 around and in contact with the
element 11 of the. fixed cutter 8§ to the needles 1. After
a few courses of knitting have been completed, the ele-
ment 11 of the stationary thread cutter § is heated elec-
trically and cuts the thread. The knitting operation con-
tinues while the end of the thread is being severed, since
it is not essential that the cutting take place on any par-
ticular row or course. It is satisfactory to cut the thread
within thirty or forty courses of a given point, although
it is a simple matter to time the cutting much more ac-
curately than that. The exhaust blower 92 and the sole-
noid 102 are then energized simultaneously. Thus, the
clamp 5 is opened and the waste end of the thread is
drawn out of the machine through the tube 90 and the
hose 91 into the screen 93.

When the knitting of the welt has been completed and
the welt thread carrier is -brought to rest at the right
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. disc 65 and thus permits the shaft 45 to rotate.
© same instant, the solenoid 56 rotates the clutch levers 60

8

side of the knitting head, a main body thread carrier 3
is introduced from the right side into the field of knitting.
At this time, it is necessary to sever both the inoperative
thread of the welt thread carrier and the thread of the
main body carrier.

The severing of a thread being newly .introduced into
the field of knitting, such as the welt thread at the begin-
ning of formation of the welt, or the main body thread
at the start of knitting of the main body, is a simple
matter, since such threads pass from the clamp 5 around
the heating clement 11 of the stationary cutter 8, and
there is no need to hold that end. On the other hand,
to sever and hold a thread which is being removed from
the field of knitting is more difficult. In that case, the
thread must be pulled out of the carrier and must be held
in a suitable manner, as by the clamp 5.

The first step taken in holding and severing a thread
being removed from the field of knitting is for a suitable
contact on the pattern control panel 104 to cause, through
one pair of leads 105 and the leads 94 and 103, the motor
for the vacuum blower %2 and the solenoid 102 to be
energized. The blower 92 creates a partial vacuum in
the manifold, in the hose 91 and in the thread holder tube
90, causing a flow of air into the upper end of the tube.
The solenocid 192 causes the pivoted side 95 of the clamp
to be lifted. over the thread holder tube 90. This clamp
must be -opened before the thread puller 31 can pull down
the thread being removed, such as the welt thread, because
otherwise the thread would pass on the wrong side of the
clamp. In other words, if the thread were pulled down
before the clamp is opened, the thread wouid pass out-
side of the top side 95 of the clamp, rather than between
the clamp faces 97, and the .clamp would simply push
the thread upwardly.

With the clamps 5 open and the exhaust blower 92
drawing air into the tubes 99, both thread pullers 31 are
next started downwardly toward the clamps. The auxil-
iary ratio motor 54 and the solenoids 56 and 73 are
energized simultaneously from a suitable source of power,
not shown, through the control panel 104. The leads 55
and .57 for the motor 54 and the solenoid 56 are in series
and are also in series with one pair of leads 105 from the
control panel 104.

The following things are caused to happen at the same
instant: The motor 54 starts to rotate and to drive the
chain drives 51 and 53, the intermediate shaft 52 and the
freely mounted half 59 of the clutch. The solenoid 73
lifts the locking pawl 68 out of the slot 67 in the locking
At the

in a counterclockwise direction to force the movable
clutch member 59 against the fixed clutch member 48 and
thus to cause rotation to be transmitted through the clutch
members ultimately from the motor 54 to the shaft 45.
This causes the pulley 44 to rotate and to move linearly
the cables 40 and 41. These cables, in turn, acting
through the stud 38, the thread puller rod and the thread
puller cable, cause the thread puller hook 31 to start
downwardly and to emerge from its slot 32 in the sinker

* head 33. The thread puller hook catches onto the thread

4 extending between the thread carrier 3 and the needles
1 and pulls down a bight of the thread, causing that side
of the bight which is adjacent to the needles toc come into
contact with the heating element 11 on the stationary
thread cutter 8. ‘

When the shaft 45 has been rotated a sufficient amount
that the pawl 68 is out of register with the slot 67 in the
disc 65, the switch 86, in series with the solenoid 73
through their tespective leads 81 and 74, deenergizes the
solencid 73. This permits the upper spring 71 to draw
the pawl 68 against the periphery of the locking disc €3,
‘When the next slot 67 comes into registry with the pawl
68, the pawl is forced by the spring 71 into that slot.
The motion of the pawl into the slot 67 causes its stud
79 to.open the circuit in the switch 83, which is in series
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with ‘the motor 54 and the solenoid 56 through their
respective leads 84, 55 and 57. This causes the solenoid
56 to be deenergized, so that the clutch member 50 is
released from engagement with the clutch member 48 by
the action of the tension spring 61. At the same time,
the motor 34 is deenergized. During this time, the thread
puller hook 31 has reached the lower end of its travel.
In traveling downwardly, the right thread puller con-
tacts the welt thread 4 extending between the welt thread
carrier 3 and the needles 1, but there is no thread for the
left thread puller to pull down at this time. The puller
draws a bight of the welt thread downwardly, with that
part of the bight between the puller and the needles com-
ing into contact with the heating element 11 of the sta-
tionary cutter 8. Since the end of the main body thread
is being held in the clamp 5, it also extends in contact
with the element 11 of the stationary cutter 8, because
its carrier -3 has been moved into the field of knitting,
in the same manner as when the welt thread was first
brought into the field of knitting at the beginning of the
cycle. Thus, there are two threads lying across or in
contact with the element 11 of the stationary cutter 8.
After the thread puller reaches the lower end of its
travel, a contact is then made on the pattern control panel
104 to cause a voltage to be applied across the heating
element 11. If desired, all of the heating elements 11 on
the fixed cutter 8 and on both retractible cutters 8A may
be energized at the same time, since only the thread or
threads to be cut are in contact with one of the elements.
The element quickly becomes hot and almost immediately
severs both threads 4 in contact with it. Since the ex-

haust blower 92 is now operating, it will draw the free .

end of the welt thread extending from the welt thread
carrier 3 which has just been severed into the thread
holder tube 90, as well as the waste piece of the main body
thread, the end of which was originally held in the clamp
5. The waste piece will be disposed of by being caught
in the screen 93.

The heating elements 11, the blower 92 and the sole-

noid 102 are then de-energized, causing the clamp 5 to .

be closed by its spring 98 over the end of the welt thread

and also over any other threads which may have been-

originally under the clamp, such as the heel threads,
holding those threads between its rubbery faces 97. The
clamp will then hold the ends of the welt and heel
threads until it is necessary to use thread from one of
those carriers again. The heating element 11 is also
de-energized as soon as the threads are severed.

The thread pullers 31 are returned to their upper posi-

tions in the slots 32 of the sinker head 33 at any time

after the completion of the cutting and clamping cycle,

but before they are:needed again for pulling down the
left heel thread.

After the cutting of the threads at the beginning of
the main body of the fabric blank, the next time when
the cutters are used is at the start of knitting the heel
reinforcements, after the heel carriers have been in-
troduced into the field of knitting. At this time, the
retractible cutters 8A are brought into use, since they
are adjusted for this width, which is approximately eight
inches from one edge of the fabric to the other, compared

with a width of fifteen inches at the beginning of the welt.

Since, in this instance, we are concerned with the cutting
of the heel carrier threads extending from the clamps 5
to the edge of the fabric, the thread pullers are not needed.
After several courses of the heel knitting have been com-
pleted, the retractible cutters 8A are moved into position,
at which time they will be in the path of the heel threads.
The cutters 8A are put into position by action of the
motor 26, controlled through its leads 27 from the con-
trol panel 104, and acting through the belt 24, the cam

wheels 19 and 22, and the transverse rod .13 to cause.

the heating element assembly to be rotated toward the
thread. The elements 11 of both retractible cutters §A
are heated simultaneously and cut the heel threads on
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both the left and right sides of the knitting section. After
the threads are severed, the exhaust blower 92 is ener-
gized to remove the waste ends of the heel threads. After
operating for a short period, the exhaust blower is de-

- energized and the cutters 8A are retracted and cooled.

At the start of knitting of the toe, the left heel carrier
is removed from the field of knitting, since only the
main body thread carrier and the right heel thread car-
rier remain operative. After the left heel carrier is re-
moved, the right heel carrier is fed across the entire
width of the blank, which at that time is the width of
the sole, this forming the beginning of the toe.

The retractible cutters 8A are moved into position.
The exhaust blower 92 and the solenoids 102 for the
clamps 5 on both sides are then energized. The thread
pullers 31 on both sides are moved downwardly, the left
thread puller drawing down a bight of the thread from
the left heel carrier. Although the right thread puller is
being drawn down at the same time, at this time there
is no thread for it to pull down, but that does not matter..
The elements 11 of the cutters 8A are then energized
to sever the thread, the severed end extending from the
left heel carrier 4 being drawn into the air tube 90 be-
tween the faces of the clamp 5. The exhaust blower 92
and the solenoid of the clamp 5 are then de-energized
and the left clamp 5 holds the end of the thread extending
from the left heel carrier. The cutters 8A are then
retracted and the thread pullers 31 are returned to their
upper positions in the sinker head slots 32. The width
setting of the retractible cutters is fairly accurate for the
cutting of the left heel thread, since the width of the
fabric at the start of the toe is almost identical to the
width at the start of the heel, for which width the re-
tractible cutters are set.

The next point at which the cutters are used is at the
end of the knitting of the fabric blank. At this time,,
the two remaining operative thread carriers, the right
heel carrier which formed the toe and the main body
carrier, are removed from the field of knitting. They
are. moved out to the right side of the knitting head and
their threads must be cut and clamped on that side. The
sequence of operation then is exactly the same as at the
start of the toe, except that the thread puller on the right
side will carry two threads down to the clamping area.
and the left thread puller will not be carrying any thread.

The fabric at the end of the knitting blank is much
narrower than it is at the start of the toe. At the end
of the blank, the fabric is only about one-fourth of an
inch from side to side. Although the positions of the
retractible cutters 8A are not correct for this narrow
width, they are used in preference to installing a separate
cutter for the end of the blank, even though the ends
of the threads that are left are considerably longer than.
the one-half inch or three-fourths inch length of thread
end which is desirable in other parts of the stocking.
This end is usually trimmed off by an inspector in a
later operation. If desired, a separate cutter mounted
for cutting the threads extending from the end of the
fabric blank at the correct length can be easily installed.
Another possible arrangement is to have the right end
retractible cutter 8A movable along the transverse rod
13, synchronizing the adjustment of the cutter 8A with
the width of the fabric blank. In the latter case, the
cutter would always cut the thread at the proper length,
regardiess of the width of the fabric.

By my invention, there is provided a mechanism which
saves considerable time on the part of the operator of
a straight-bar knitting machine. Since it eliminates many
manual operations, the operator is enabled to run more
machines and, thus, the cost of the labor for operating
each machine is considerably reduced. The pulling, hold-
ing and cutting of the threads mechanically not only are
labor saving, but they are also more exact because the
threads are always cut at the same length. The thread-
cutting elements are, in most cases, so positioned that.
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they cut the thread off about one-half inch from the edge
of -the fabric. - This results in a product of uniformly
higher quality, since the threads are always cut at the
same length. In contrast, when the threads are cut
manually, they are cut at varying lengths from the edge
of the fabric, resulting in a product of varying quality.
In addition, there is provided a quick and efficient method
of disposing of the waste thread resulting from the opera-
tion of the machine. A still further consideration is that
the machines can be operatéd continuously over a greater
proportion of time, because it is not necessary to stop the
machines for cutting the threads at certain times as is
the case where the threads must be cut manually.

1 claim:

1. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
- thread and means to draw off the fabric, a portion of
said thread extending from the fabric to the thread laying
means, and means for pulling said portion of the thread
to a point offset from the needle row comprising a guide-
way, a hock slidable in the guideway to engage said
thread portion extending from the fabric to the thread
laying means, and msans including a cable for moving the
hook.

2. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, an end of said
thread extending from the fabric, means including a
device for creating air suction to hold said end of the
thread at a point offset from the needle row and means
for severing the thread while its end is being held.

3. In a full-fashioned knitting machine, the combina-
tion of a needie row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, an end of said
thread extending from the fabric, means including a
device for creating a draft of air to hold said end of the
threzd at a point offset from the needle row and means
for severing the thread while its end is being held.

4. In a full-fashioned knitting machine, the combina-
tion of a neadle row, means to lay thread to said row,
means coeperating with said row to knit fabric from said
thread and means to draw off the fabric, means for hold-
ing an end of the thread at a point offset from the needle
row while the thread is being knitted into . the  fabric,
means for severing the portion of thread extending from
the fabric to said end and means for removing the severed
portion from the machine. :

5. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, an end of said
thread extending from the fabric, and means including
a clamp spring-biased to a closed position for holding
said end of the thread at a point offset from the needle
row and a deviec for creating a draft of air to hold said
pertion of the thread in position to be engaged by the
clamp.

6. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, means for sever-
ing an end of the thread extending from the fabric, means
including a clamp spring-biased to a closed position for
holding said end of the thread at a point offset from the
needle row while the thread is being knitted into the
fabric and subsequently when the portion of thread ad-
jacent said end is severed from the fabric and means for
removing the severed portion of the thread from the ma-
chine.

7. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
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thread and means to draw off the fabric, an-end of said
thread extending from the fabric, and means including
a pair ‘of jaws faced with a rubbery material and spring-
biased to a closed position for holding said end of the
thread at a point offset from the needle row.

8. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, means for sever-
ing an end of the thread extending from the fabric, means
including a pair of jaws faced with a rubbery material
and spring-biased to a closed position for holding said
end of the thread af a point offset from the needle-row
while the thread is being knitted into the fabric and sub-
sequently ‘when the portion of thread adjacent said end
is severed from the fabric and means for removing the
severed portion of the thread from the machine.

9. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, an end of said
thread extending from the fabric, and means including a
solenoid-opened, spring-closed clamp for holding said
end of the thread at a point offset from the fabric.

10. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from
said thread and means to draw off the fabric, means for
severing an end of the thread extending from the fabric
means including a solenoid-opened, spring closed clamp
for holding an end of the thread at a point offset from
the needle row while the thread is being knitted into the
fabric and subsequently when the portion of thread ad-
jacent said end is severed from the fabric and means
for removing the severéd portion of the thread from the
machine.

11. In a full-fashioned knitting machine, the combi-
nation of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from
said thread and means to draw off the fabric, a portion
of said-thread extending from the fabric to the thread
laying means, means for pulling said portion of the thread
to a point offset from the needle row, means for severing
the thread while it is being held, means to clamp said
portion of thread offset from the needle row, and means
to create a draft of air to hold said portion of the thread
in position to be engaged by the clamp.

12. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from
said thread, and means to draw off the fabric, a portion
of -said thread extending from the fabric to the thread
laying means, means comprising a hook extending from
a cable for pulling said portion of the thread to a point
offset from the needle row and means for severing the
thread while it is being held.

13. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knait fabric from said
thread and means to draw off the fabric, a portion of
said thread extending from the fabric to the thread Jay-
ing means, means for pulling said portion of the thread
to a point offset from the needle row and means including
a device for creating an air suction to hold said portion
of the thread at said cffset point.

14. In a full-fashioned knitting machine, the combi-
nation of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, a portion of said
thread extending from the fabric to the thread laying
means, means. for pulling said portion of the thread to a
point offset from the needle row and means including a
device for creating a draft of air to hold said portion
of the thread at said offsét point.

15. In a full fashiored knitting machine the combi-
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nation of a needle row, means movable from- storage
position into the field of ‘knitting to lay thread to said
row, means cooperating with said row to knit fabric from
said thread, and means to draw off the fabric and there-
after to return said thread laying means to storage posi-
tion, a portion -of said thread extending from the fabric
to the thread laying means, means for pulling said portion
of the thread to a point offset from the needle row,
means movable from said storage position into the field of
knitting for laying a second thread, means for holding said
portion of thread at the offset' point and for holding the
end of the second thread while the thread is being knitted
into the fabric, means for severing both of said threads
between said point and the fabric, and means for removing
the severed portion of the second thread from the
machine.

16. In a full-fashioned knitting machine, the combi-
nation of a needle row, means to lay thread to said row,
means cooperating with -said row to knit fabric from said
thread and means to draw off the fabric, a portion of said
thread extending from the fabric to the thread laying
means, means for pulling said portion of the thread to a
point offset from the needle row and means including a
pair of jaws faced with a rubbery material and spring-
biased to a closed position for holding said portlon of
the thread at said offset point.

17. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, a portion of said
thread extending from the fabric to the thread laying
means, means for pulling said portion of the thread to
a point offset from the needle row and means including a
solenoid-opened, spring-closed clamp for holding said
portion of the thread at said offset point.

18. In a full-fashioned knitting machine, the combina-
tion of a mneedle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, a portion of said
thread extending from the fabric to the thread laying
means, means comprising a hook extending from a cable
for pulling said portion of the thread to a point offset
from the needle row and means for holding said port1on
of the thread at said offset point.

19. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means, cooperating with said row to knit fabric from
said thread and means to draw off the fabric, a portion
of §aid thread extending from the fabric to the thread
laying means, means comprising a hook extending from a

cable for pulling said portion of the -thread to a point.

offset from the needle row and means including a device.
for creating air suction to hold said portion of the thread
at said offset point.

20. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said TOW,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, a portion of
§aid thread extending from the fabric to the thread lay-
ing means, means comprising a hook extending from a
cable for pulling said portion of the thread to a point
offset from the needle row and means including a device
for creating a draft of air to hold said portion of thread
at said offset point.

21. In a full fashioned knitting machine the combina-
tion of a needle row, means movable from a storage posi-
tion into the field of knitting to lay thread to said row,
means cooperating with said row to knit fabric from said
thread, and means to draw off the fabric and thereafter
to return said thread laying means to the storage position,
means comprising a hook extending from a cable to pull
said portion of said thread to a point offset from the
needle row, means movable from said storage position
into the field of knitting for laying a second thread, means
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for holding said portion of thread at the offset point and
for holding the end of the second thread while the thread
is being knitted into the fabric, means for severing both
of said threads between said point and the fabric, and
means for removing the severed portion of the second
thread from the machine.

22. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, a portion of
said thread extending from the fabric to the thread laying
means, means comprising a hook extending from.a cable
for pulling said portion of the thread to a point offset
from the needle row, and means including a clamp spring-
biased to a closed position for holding said portion of the
thread at said offset point.

23. In a full-fashioned knitting machine, the combina-~
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, a portion of
said thread extending from the fabric to the thread laying
means, means comprising a hook extending from a cable
for pulling said portion of the thread to a point offset
from the needle row, and means including a pair of jaws
faced with a rubbery material and spring-biased to a
closed position for holding said portion of the thread at
said offset point.

24. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, a portion of
said thread extending from. the fabric to the thread laying
means, means comprising a hook extending from a cable
for pulling said portion of the thread to a point offset
from the needle row and means including a solenoid-
opened, spring-closed clamp for holding said portion of
the thread at said offset point. -

25, In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, means for sever-
ing an end of the thread extending from the fabric and
means for removing the severed end from the machine.

26. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread and means to draw off the fabric, an end of said
thread extending from the fabric, means including a clamp
spring-biased to a closed position for holding said por-
tion of the thread at a point offset from the needle row,
a device for creating a draft of air to hold said portion
of the thread in position to be engaged by the clamp,
and means for severing the thread to form said thread
end.

27. A full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
‘means cooperating with said row to knit fabric from said
thread, and means to draw off the fabric, an end of said
thread extending from the fabric, means including a pair
of jaws faced with a rubbery material and spring-biased
to a closed position for holding said end at said cffset
point and means for severing said end while it is being
held..

- 28. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,

‘means cooperating with said row to knit fabric from said

thread and means to draw off the fabric, an end of said
thread extending from the fabric, means including a sole-
noid-opened, spring-closed clamp for holding said end at
a point offset from the fabric and means for severing said
end while it is being held.

29. In a full-fashioned knitting machme the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread, and means to draw off the fabric, a portion of
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said thread extending from the fabric to the thread laying
means, means comprising a hook extending from a cable
for pulling said portion of the thread to a point offset
from the needle row, means for holding said portion at
said offset point, and means for severing said portion of
the thread while it is being held.

30. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
‘means cooperating with said row to knit fabric from ‘said
thread, and means to draw off the fabric, a portion of
said thread extending from the fabric to the thread laying
means, means for pulling said portion of the thread to
a point offset from the needle row, means including a de-
vice for creating an air suction to hold said portion at
said offset point, and means for severing the thread while
it is being held.

31. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said rew to knit fabric from said
thread, and means to draw off the fabric, a portion of

said thread extending from the fabric to thie thread laying -

means, means for pulling said portion of thé thread to
a point offset from the needle row, rmeans including a de-
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vice for creating a draft of air to hold said portion at said -

offset point and means for severing the thread while it is
being held.

32. In a full-fashioned knitting machitie, the combma-
tion of a needle row, means movable from storage posi-
tion to lay thread to said row, means cooperating with
said row to knit fabric from said thread, and means to
draw off the fabric, a portion of said thread extending
from the fabric to the thread ldying wieans, méans for
pulling said portion of the thread to a point offset from
the needle row, means for holding said portion at said
offset point while the thread is being kmitted into the
fabric including clamping meauns, means for- yieldably
drawing said thread portion to said offset: point, means
for severing said portion of thread exteénding from the
fabric to said holding means, and means for clamping
and unclamping said held threéad portion while yieldably
drawn to said offset point.

33. In a full-fashioned knitting machine, the combina-
‘tion of a needle row; means to lay thread to said row,
means cooperating with said row to kait fabric from said
thread, and means to draw off the fabric, a portion of
said thread extending from the fabric to the thread laying
means, means for pulling said portion of the thread to a
point offset from the needle row, means including a pair
of jaws faced with a rubbery material and sprihg-biased
to a closed position for holding said portion at said offset
point, and means for severing the thread while it’is bemg
held.

34. In a full-fashiotied knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said row to knit fabric from said
thread, and means to draw off the fabric, a portion of
said thread extending from the fabric to the thread laying
means, means for pulling said portion of the thread to a
point offset from the needle row, means including a sole-
noid-opened, spring-closed clamp for holding said portion
at said offset point, and means for severing the thread
while it is being held.

35. The method of operating a full-fashioned knitting
machine having a needle row, means to lay thread to said
row, means cooperating with the row to knit fabric from
said thread, and means to draw off the fabric, comprising

pulling a portion of the thread extending between the

fabric and the thread laying means to a point offset from
the needle row severing said portion of the thread, creat-
ing a draft of air to position one of the ends of said
severed thread portion and clamping and unclamping said
held end portion while supported by said draft of air.
36. The method of operatinig ‘a filll fashioned knitting
machine having a néedle row, means movable into the
field of knitting to lay thread to said row, iiedns cooperat-
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ing with the row to knit fabric from said thread, and -
means todraw off the fabric, the steps comprising pulling
a portion of the thread extending between the fabric and
the thread laying means when returned to its storage posi-
tion to a point offset from the needle row yieldably hold-
ing said thread at said offset point severing said thread
portion between the fabric and said point, and clamping
and unclamping said offset portion while yieldably held
at said offset point.

37. In a full fashioned knitting machins, the combina-
tion -of a needle row, means to lay thread to said row,
means cooperating with said needle row ‘to knit fabric
from said thread and to clear the fabric from the needles,
and a thread severing and holding device for said knit-
ting threads comprising, a device for creating a draft of
air to hold a portion of the thread at a point offset frem
the needle row, a thread clamp operable to ¢lamp a thread
portion held in said air draft, and a thread severing means
disposed to sever a portion of said thread between the -
yarn holding device and the fabric.

38. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
iheans ‘cooperating with said meedle row to knit fabric
from said thread and tc clear the fabric from the needles,
‘and a thread severing and holding device for said knit-
t'mg thread comprising, a device for creating a draft of
air ‘to hold ‘a portion of the thread at a point offset from
the needle row, a thread clamp having open and closed
positions to receive and to clamp a thread portion sup-
ported in said air draft, a thread severing means disposed
to sever a-portion of said yarn between the yarn holding
device and the fabric, and means acting when rendered
operative to establish said air draft, and tc open the
clamp, and thereafter to close the clamp and to discon-
tinue the air draft. '

39, In a full-fashioned knitting machine, the combina-
tion of a needle row, ‘means to lay thread to said row,
means cooperating ‘with said needle row to knit fabric
from said thread and to clear the fabric from the needles,
and a thread severing and holding device for said knit-
ting thread comprising, a device for creating a draft of
air to hold a portion of the thread at a .point offset from
the needle row, a thread clamp having open and closed
positions to receive and to clamp-a thread portion sup-

i ported in said air draft, a thread severing means disposed

to sever a portion-of said yarn between the yarn holding
device and the fabric, and means acting when rendered
operative to establish said air draft and to open the clamp,
and ‘thereafter to close the clamp-and to discontinue the
air draft, and means for rendering said thread severing
means operative to sever said thread portion extending
to fabric.

40. Tn a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating ‘with said needle row to knit fabric
from said thread and to clear the fabric from the needles,

~and a thread severing and holding device for said knit-

tmg threads comprising, a device for creating a draft of
air to hold aportion of the thread at a point offset from
the needle row, a thread clamp having open and closed
posmons to receive and to clamp a thread portion sup-
ported in said air draft, a thread severing means disposed
to engage with, and actuable to sever a. portion of the
thread between the thread holding device and the fabric,

© and pattern means controlling said air draft and thread

clamp to establish said air draft.and to open the:clamp
and thereafter to close the clamp and to discontinue the
air draft, and controlling said thread severing means to
sever said thread portion extending to the fabric.

41. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to Iay thread to said row,
means cooperating with said needle Tow to knit ‘fabric
from said thread and to clear the fabric from the needles,
and a holding means for- thread ends comprising a device
for creating a draft of air to hold a pottion of the thread
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from a point offset from the needle row, a thread clamp
disposed to engage with and hold said portions of thread
extending into said air draft, and means acting when
rendered operative to open and close said clamp to admit
thereto and to release therefrom threads held under the
influence of said air draft.

42, Tn a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said needle row to knit fabric
from said thread and to clear the fabric from the needles,
and a holding means for thread ends comprising a device
from a point offset from the needle row, a thread
from a point offset from the needle row, to a thread
clamp having open and closed positions to receive and
to clamp a thread portion supported in said air draft,
and means acting when rendered operative to establish
said air draft and to open the clamp, and thereafter to
close the clamp and to discontinue the air draft.

43. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said needle row to knit fabric
from said thread and to-clear the fabric from the needles,
and a holding means for. the thread ends comprising
means for drawing a portion of the yarn extending be-
tween the fabric and said thread laying means to a point
offset from the needle row, a device creating a draft of
air to hold an offset portion of said thread, and a thread
. clamp having open and closed positions to receive and
to clamp said offset thread portion supported in said air
draft.

44. A claim according to claim 43 in which there is
provided a thread severing device mounted on the ma-
chine operable to sever a portion of said thread between
the thread holding device and the fabric.

45. In a full-fashioned knitting machine, the combina-
tion of a needle row, means to lay thread to said row,
means cooperating with said needle row to knit fabric
from said thread to clear the fabric from the needles,
and a holding means for the thread ends comprising
means for drawing a portion of the thread extending
between the fabric and said thread laying means to a
point offset from the needle row, a device creating a

draft of air to hold an offset portion of said thread,
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and a thread clamp having open and closed positions
to receive and to clamp said offset thread portion sup-
ported in said air draft, a thread severing device sup-
ported from the machine operable to sever a portion of
said thread between the thread holding device and the
fabric, and means for operating said thread drawing,
draft forming, thread clamping, and thread severing de-
vices in sequence, to draw a portion of said thread to
the offset position, to hold and to clamp said held thread .
portion, and to sever said offset thread portion from the

fabric.
46. In a full-fashioned knitting machine, the combina-

"tion of a needle row, means to lay thread to said row,

means cooperating with said needle row to knit fabric
from said thread and to clear the fabric from the needles,
and a holding means for the thread ends comprising
means to draw a portion of the thread extending between
the fabric and said thread laying means: to a point offset
from the needle row, a device for holding the thread in
said offset position, a cutting device supported movably
from the machine for movement from an inoperative
withdrawn position to a thread engaging position ad-
jacent the point of attachment of the thread to the fabric,
and means acting when rendered operative for activating
said cutting device in said thread engaging position to
sever the thread.
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