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o all whom it muay coneceri:

Beit known that I, ALBERT KRYSZAT, ma-
chine manufacturer, a subjeet of the Emperor
of Germany, and aresidentof No. 3-4 Colonie-

5 strasse, Berlin, in the Empire of Germany,
have invented a certain new and useful Im-
proved Automatiec Machine for Twisting and
Knotting Threads, of which the following is
an exaet full, and clear description.

This 1nx*ent10n relates to an automatic ma-
chine for twisting threads together and se-
curely knotting same. Such twisting and
knotting of threads occurs, for instance, in
the textile industry in order to bind the
15 threads or yarn wound upon the reels into

bundles at certain distances by means of spe-
cial threads and to knot these threads. This
is effected by employing two special threads,
the so-called ‘“lower” or ‘“ under” and ‘“up-
20 per”’ threads. The lower thread is drawn
through the reel in such a manner that it is
located directly against the lower side of the
skeins or hanks of the yarn and is directed
crosswise to these, while the upper thread is
25 arranged as a ball or bobbin in a bobbin or
spool holder,whichmaybemovedupanddown
agalnst the lower thread. The twisting and
knotting of the upper and lower threads on
sunultaneously binding bundles or hanks of
30 yarn are thereby effected that the bobbin-

10

holder with the upper thread material during

1ts upward-and-downward movement sur-
rounds the lower thread and is moved within
such bobbin-holder from one side to the other

35 by means of a fork. The upward-and-down-

ward movement of the bobbin-holder and the
operation of the fork forlaterailly moving the
upper-thread bobbin are so proportioned that
an entwining of the lower thread by the ma-
40 terial of the upper-thread bobbin is effected.
The number of entwinings can be easily ar-
ranged as desired by the number of upward-
and - downward movements of the bobbin-
holder and the corresponding reciprocating

45 movements of the upper-thread bobbin.
In order to knot or loop the lower thread
with the upper thread put around the former
and the skein or hank of yarn to be tied -or

bound, the lower or under thread is grasped

5o or caught by a tool in form of scissors and
made into a loop. The tool, which may be

called a “‘loop making orforming device,” re-
celves for this purpose a reciprocating mo-
tion against the lower thread and is arranged
in such a manner that it antomatically opens
and closes in orderto correspondingly release
or catch the lower thread. It also receives a
partial rotation in order to cross the thread
portions forming the loop of the drawn-out
lower thread. The upward-and-downward
moving holder of the upper-thread bobbin
engages over these crossing loop portions, for
which purpose it is provided with a slot, s0
that the upper-thread bobbin on its move-
ment in the holder from the one side to the
other and on the upward-and-downward
movement of the bobbin-holder against the
lower thread is woeund around the erossing
portions of the loop. In this manner a knot
is formed by the lower and upper threads,
which is made tight by tensioning the lower
thread released by the looping device. The
kind or nature of the knot (single, double, or
special knot) depends on the movement of
the upper-thread bobbin and may be varied
in many ways. The upward-and-downward

‘movements, necessary for carrying out this

work or operation, of the bobbin-holder for
the upper thread, as also the reciprocating
and rotating motion of the loop-making de-
vice for the lower thread, are derived from
three cams on the same shaft which is op-
erated by the shaft of the reel. The con-
struection i1s such that all the mechanismscan
exert a longitudinal stepwise movement on
the driven shaft-of the cams by providing
longitudinal grooves on said shaft. After
knotting the lower and upper thread and tying
or binding a skein or hank of the yarn or
other material an automatic feed of the whole
mechanism onto shaft of the cams and also
of the holder for the lower-thread bobbin for
a distance corresponding to the thickness or
width of the hank or skein of yarn is effected.
There 13 likewise effected an automatic ten-
sioning of the lower thread for the purpose
of tightening the knot formed by twisting the
lower and upper threads. The material to be

| bound into hanks or skeins in the said man-

f Y

ner may be of any suitable kind or nature
and is of just aslittle moment for the opera-
tion of the hereinaffer-described device as
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tation of the loop-forming device.

o

thenature of the knotitself, whhh, as already |

mentioned, can be easily altered or changed
by, for instance, modifying the number of
twists or the upper thread.

Referring to the accompanying drawings,
Figure 1 is partly a front elevation and partly
a vertical section of the whole machine for
binding yarn hanks or skeins of a reel by
lower and upper threads to be twisted and
knotted together. Fig.1*is an end elevation
of the disk M on theshaft G. Fig. 21is partly
a side elevation and partly a vertical cross-
section of the machine, of which some parts
have been broken off. TIig. 8 is a vertical
section on line x xof Fig. 2. TFig. 1is a plan,
and Kig. 5 a side elevation, of the loop-mak-
ing device for the lower thread shown on a
somewhat larger scale than in Fig. 2, the
loop-forming device being opened and the

bobbin-holder for the upper thread, shown in
section, being passed into the loop of the

lower thread. Fig. 6 is a side elevation of the
lett part of Iig. 5. Fig. 7 is an elevation of
the bifurcated lever effecting the partial ro-
Figs. 8
and 9 are sectional views and end elevations,

respectively, of the guide for the loop-form-

ing device in the end positions before and af-
ter the partial rotation effected by the fork.
Ifig. 10 1s a vertical longitudinal section, Fig.
11 a horizontal cross-section, and Ifig. 12 a
vertical cross-section, on a larger scale,
through the bobbin -holder for the upper
thread in codperation with the loop-forming
device of the lower thread, in order to show
the formation of the knot by both threads.
IFig. 13 is a sectional view, likewise on a
larger scale, of the device for automatically
operating or feeding the carrier for the lower-
thread bobbin and the device for tensioning
the lower thread.

In thestandards A A’ of the frameis mount-
ed the shaft I3 of the reel C, with driving-pul-
leys B’, on which reel is wound the yarn or
the like to be bound into hanks a. This
binding of the hanks of yarn is effected by

means of a lower thread 6 and upper thread

¢, arranged as a ball or bobbin in a bobbin-
holder, to be more particularly described
later on. The lower thread b is secured to a
holder 6’ and passes through a thread-guide
b% over a tension-spring b3 to the bobbin b4,
which is rotatably mounted in a carrier D.
T'his carrier D is guided on a fixed or station-
ary rack K, the piteh of its teeth correspond-
Ing to the hanks a of yarn to be bound and
effecting the automatic feed of the carrier D
with all its parts.

The shaft G, mounted in the frame parts
I' I, derives its driving motion from the shaft
B by means of the pulleys B* I3% such shaft
G being provided for the greatest or major
part of its length with longitudinal grooves
. On this shaft G is mounted a sleeve H,

which 18 rotated by the shaft by wedges or
like, butcan move longitudinally on the shaft.
The frame J for the mechanisms, to be oper- |

641,707

ated indirectly by the sleeve II and to be
fully described later on, can likewise move
longitudinally with all its parts on the shaft
;, such frame being guided on the fixed or
stationary base-plate K. This base-plate I
carries a fixed rack L, in which engages the
rim M’ of a disk M, keyed onto the sleeve Il.
This rim is formed for a quarter of its length
as an arched piece M<, pivoted on a central
pin, so that 1t can he moved or oscillated to
the one or other side. This construction
has for its object during, say, three-quarters
of the rotation of the shaft G and its sleeve
I to secure against lateral movement the
parts driven by the latter and also the whole
frame J and 1its parts by engagement of the
rim M’ in the stationary or fixed rack L.
With this relative locking of the frame or
standard J the binding of the hanks « of
varn and the knotting of the lower and up-
per threads b and c¢ (still to be described)
take place or coineide. T'he movable part M~
of the rim adjusted to one side effects, dur-
ing the last quarter of the rotation of the
shaft (z, an automatic lateral movement of
the standard or frame J with all its parts, so
that the mechanisms for twisting and knot-
ting the threads b and ¢ are operative on the
neighboring or adjacent hank of yarn. The

turning over of the part M* of the rim to the

one or other side thus causes the movement
of the standard or frame J, with its part, in
the one or other direction and renders it pos-
sible to also automatically reverse this move-
ment. This standard or frame J carries a
lateral arm N, whose front partis in form of
a box-like guide O for the bobbin-carrier P.
A guide () for the loop-forming device is also
rigidly connected to the framne.

The driving or operating mechanism of the
bobbin-holder and loop-forming device cor-
responding to the described operation for ef-
fecting the npward-and-downward movement
of the bobbin-holder and the forward-and-
backward movementand rotation of the loop-
forming device consists of three cams R ST
and sleeve H, secured to the shaft G. "The
form or shape of the grooves of these cams,
in which run rollers of the arms or links to
be moved, is shown by dotted lines in Fig. 2.
T'he cam R receives in its groove a small
roller 2 of a lever 1, pivoted at 3, to which le-

‘ver 1 a link 4 is hinged, whose pivot engages
‘in a slot 6 of a bell-crank lever 5, pivoted at

7. Thefree end of the leveris bifurcated at
8§ and surrounds or incloses a pin 9 of the
bobbin-holder P, such pin being adapted to
move upward and downward in slots of the
box-like guide O. On the lower end of the
bobbin-holder is provided the box 10 for the
ball or bobbin of the upper thread ¢. The
box 10, formed below into two unequally long
conical points, is provided with a transverse
vertical slot 11, which extends almost to the
full height of the box and allows of same be-
ing moved below for the purpose of over-
crossing the lower thread 0.
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The movementorreciprocation of the upper- |

thread bobbin ¢ from one side of the slot 11
to the other for the purpose of twisting the
upper thread around the lower thread b is
effected by a bifurcated lever 12, which can
oscillate on the pin 9 and embraces the bob-

~ bin for the upper thread ¢, with its lower fork
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13 extending into the bobbin-box 10. Kor
effecting the lateral oscillation of the bifur-
cated lever 12 at the end positions of the up-
ward-and-downward-moving bobbin-holder P
the bifurcated lever 12 is provided with a
lateral pin or projection 14, which engages in
a slot 15’ of a plate 15, secured on the side of

the frame O. This slot 15" is divided by a

central ridge 16 into two lateral slot-guides,
which are connected above and below by holes
or recesses 16’ and 162 which are closed by the
heads of springs 17 and 17', respectively. In
this manner the pin 14, moving upward and
downward with the bifurcated lever 12, is
pressed by thesprings 17and 17, respectively,
into the one or other slot on the side of the
ridge 16, and thus effects a movement of the
fork 138 and the bobbin of the upper thread ¢
to the one or other side of the bobbin-box slot
11 receiving the lower thread, so that the
upper thread ¢ is wound or twisted around
the lower thread by the upward-and-down-
ward movements of the bobbin box or carrier.

The knotting of thelowerand upper threads
is caused, as already stated, by forming a loop
and crossing the said lower thread and pass-
ing the bobbin-box for the upper thread c
into the formed loop of the lower thread b in
such a manner that the crossing portions of
the loop enter the slot 11 of the lowered bob-
bin-box 10, so that on the said movement of
the upper thread and its bobbin a twisting of
the crossing portions of the lower thread by
the upper thread is effected and by tighten-
ing or tensioning the lower thread a tight or
firm knot is obtained.

The forming of a loop and crossing of the
lower-thread partsforming thisloopiseffected
by means of the so-called ‘‘loop-forming” de-
vice. 'T'he sameis a scissors-like tool, consist-
ing of the arms1818’, with projections orlugs
19 19" rotatable on a pin 20. These arms and
lugs are provided with inclined or wedge-
shaped surfaces, which on the longitudinal
movement operate the arms 18 and 18" by
means of the stationary guides 22 and 23, se-
cured to a holder 21, the hooked ends of such
arms 18 and 18 engaging with the lower
thread b, and on the continuation of their en-

gaging movement beyond the end position

on rotating on the pin 20 form a loop, at the
same time crossing the lower thread, Kig. 5.
The forward-and-backward movement of the
loop-forming device is effected by a rod 24,
carrying the pin 20, such rod being guided 1in
the sleeve Q and operated by a lever or arm
25, carried by a rock-shaft 27, journaled in
the frame J, said rock-shaft having an arm
26 engaging with and operated by the cam S
of the sleeve H on the shaft G.

Foreffecting a quarter-rotation of the rod 24
and of the loop-forming device for the pur-
pose of crossing the lower thread the rod 24
1s provided with a lateral pin or projection 23,
moving in a slot of the sleeve Q. This slot
consists of a part 29, straight or parallel to the
direction in which the rod 24 moves, and a
partlikewise straight and parallel which com-
municates with the former part 29 by a curve
slot 29, The curve slot acts in such a man-
ner that on the pin 28 passing over from the
straight-slotted part 29 through the curveslot
into the parallel slot a quarter-rotation of the
rod 24,with the loop-makingdevice,is effected.
This movement of the pin 28 on the rod 24 1s
eilected by means of a lever 30, which is mov-
ably mounted at 31 and whose forked end 32
engages the pin 28 1n order to effect 1ts afore-
sald movement.
responding different positions of the pin ac-
cording to the different positions of the loop-
making device. The bifurcated lever 30 is
operated by the third cam T on the sleeve H,
a small roller 83 on the free arm of the lever
engaging in the groove of the cam 1.

The formation of the knotisshown in Figs. .

10, 11, and 12, and is readily understood by
following theletters of reference of the lower
and upper threads. Briefly related, the op-
eration 1s as follows: The loop-forming arms
are advanced to engage the lower thread,
whereon they are given a partial rotation to
produce a twist or loop therein. The back-
ward movement of the loop-former causes the
arms to separate, thus enlargingthe loop, and
simnltaneounsly the descent of the upper-bob-
bin carrier causes one of the legs to penetrate
the loop, as shown in Figs. 10 and 11, the
crossed portion of the loop entering the slot
11. While this movementistaking place, the
movement of the bobbin from one leg to the
other and back winds the thread ¢ around the
said crossed portion of the loop, as clearly
shown in Figs. 10, 11, and 12. |
The automatic feed of the bobbin-holder D
for the lower thread is effected by the device
shown on a larger scale in Fig. 15. The same
consists of a ratchet-pawl 34, whose pivots 35
can be moved up and down in longitudinal
slots 36 of the arm 37, The tapered arm 34

of the pawl 34 engages in the stationary rack

E, while the enlarged arm 34 is forced down
by the descending bobbin-box 10. The arm
34 is under the control of a spiral spring 38,
which is tensioned by the depression of the
arm. On the farther descent of the bobbin-
box and downward movement of the pivots 85
in the slots 36 the transmission of the carrier
D on the rack I and after the ascent of-the
bobbin-box the releasing of the arm 34’ of the

- pawliseffected. A spring-actuated catch 89,

engaging in the rack K, insures the secure po-
sition of the bobbin-holder D, whose spring 6°
effects in the said manner the tightening ot
the lower thread 6 for forming a tight knot.

The operation of the various parts during

| the different steps in tying the knot is as fol-

IFigs. 8 and 9 show the cor-.
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lows: If a knot is formed and the loop-
former has dropped the loop just formed by
closing its arms 18 18’ simultaneously with
1ts feed in the direction to the thread or yarn
b and the corresponding retrograde move-
mentof ninety degreesarounditslongitudinal
axis the standard or frame J moves longitu-
dinally with all its parts on the shaft by
means of the piece M- of the disk M and the
rack L in the manner as fully described in
the specification, whereasat the same time a
further feed of the Ioop-former in the direc-
tion to the lower thread b and opening of its
arms 13 18’ beyond the end position, which is
caused by the guides 22, takes place.
arms are opened to such an extent that the
thread or yarn b can easily pass through
same, (somewhat wider than shownin Fig. 2.)
Now if the piece M’ engages with the rack L,
so that duaring the further rotation of the
shatt G no longitudinal movement of the
standard J takes place the loop-former be-

tween whose arms 18 18’ the lower thread is

now located will be drawn back and rotate to
the extent of ninety degrees on its longitudi-

nal axis, whereas at the same time on ae-

count of 1ts retrograde movement and by
meansof the guides 23 and the lugs 19 19" an
opening of its arms in the direction opposite
to that according to the above-described for-
ward movement takes place as far as the po-
sition shown in Fig. 5. After the loop is
formed in this manner the same is surround-
ed in the described manner by the upper
thread by the bobbin ¢ passing twice through
the loop-ring. |

In Fig. 2 the loop-former is shown in the
position in which the iower thread has just
passed between its (loop-former) arms 18 18’
and the same have already commenced to
close in order to assume the position as
shown in Fig. 5.

Having now particularly deseribed and as-
certained the nature of the said invention, I
declare that what I claim, and wish to secure
by Letters Patent, is—

1. An automatic knofting - machine for
binding the hanks of reeled yarn, comprising
a reel having devices for feeding a lower
thread,avertically-movingbifurcated bobbin-
carrier carrying a bobbin for supplying the
upper thread, a pair of pivoted arms having
hooked ends adapted to engage said lower
thread, means for rotatingsaid arms to form
a loop and then separating them to enlarge
the loop sufficiently to permit the entrance
of one leg of the bifurcated bobbin-carrier,
and means for shifting the bobbin back and
forth from one leg to the other of the carrier
to wind said upper thread around the loop,
substantially as described.

2. In combination, thereel, the bobbin car-
ried thereby for supplying a lower thread,
tension means for such thread, means for im-

The

parting to such bobbin a step-by-step move-
ment longitudinally of the reel, a bifurcated
bobbin-carrier with a bobbin for an upper
thread movably carried therein, a pair of
arms having hooked ends for engaging the
lower thread, means for rotating said arms
to form a loop and separating said arms to
enlarge the loop, means for reciprocating the
bobbin-carrier to cause the loop of the lower
thread to enter the slot between the legs
thereof,meansfor simultaneously moving the
bobbin from one leg to the other to wind the
upper thread about the loop, and means for
imparting to the bobbin-carrier and twisting-
arms an intermittent horizontal movement,
substantially as described.

3. In combination with the reel and means
carried thereby for supplying a lower thread,
a bobbin - carrier for supplying an upper
thread and a device forforminga loop in said
lower thread comprising a rod capable of a
reciprocating and axially-rotary movement,
a pair of arms pivoted on said rod and having
thread-engaging ends, stationary guides co-
acting with said arms foropening and closing
the same on the reciprocating of the rods,
means for imparting to said rod a reciprocat-
ing motion and means for rotating said rod,

substantially as described.
4. In combination with the reel and means

carried thereby forsupplying alower thread,
a bobbin-carrier and bobbin with operating
means for supplying anupper thread, a bear-
ing-sleeve () carried by the frame of the ma-
chine, a rod 24 mounted thereon capable of
longitudinal and rotary movement therein,
loop-forming arms pivotally mounted on said
rod 24, means for reciprocating said rod, a
gulde-slot 1n the sleeve QQ, a pin 28 project-
ing from the rod into said guide-slot, a bifur-
cated lever engaging said pin, and means for

| operating said lever toimpart a rotary move-

ment to said rod, substantially as described.

5. In a machine of the class desecribed, the
combination with the reciprocating bobbin-
carrier and bobbin for the upper thread and
the loop-forming devices, with means forim-
parting movement bodily to said parts after
each tying operation, of a reel for the skeins
to be tied, a rack arranged longitudinally
thereof, a bobbin-carrier movable longitudi-
nally of said rack, a bobbin for a lower
thread carried by said carrier, a spring-actu-
ated pawlcarried by said carrier and engag-
ing the rack and arranged to be struck and
operated by the descending bobbin-carrier of
the upper thread, substantially as described.

In witness whereof I have hereuntoset my
hand in presence of two witnesses.

ALBERT KRYSZAT.

Witnesses:
ERWIN L. GOLDSCHMIDT,
IHENRY ITASPER.
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