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1

The invention pertains to a mechanism for
tying warps and has particular reference to a
tying mechanism especially adapted for use in
connection with a warp knitting machine. In
such machines, the warp beam constituting a
source of supply for the yarn periodically be-
comes exhausted so that it is necessary to sever
the running strand from the exhausted beam
and to unite the ends to the ends on a new
beam.

With the foregoing in view, the primary object
of the present invention is to provide a warp
tying mechanism capable of operating at high
speed and yet with a high degree of certainty
to tie the thread ends of a new warp to the
ends of the old warp after having severed the
same from the whole warp beam.

A further object is to provide a simple and
effectual warp tying mechanism arranged for
operation upon old and new warps the threads
of which are held in closely -spaced parallel re-
lation with threads from the respective warps
arranged contiguously in pairs, and the paired
strands operated upon in successive cycles of a
tying means advancing continuously and at a
uniform rate across the two warps.

Ancther object is to provide a tying mecha-
nism of the character set forth in which each
pair of strands to be tied is first separated from
the remaining pairs by a separator moving
transversely of the warps and then carried to a
knotter device in timed relation to the travel of
the tying mechanism.

In warp knitting machines it is ecommon to
employ drop wires on the strands running to the
knitting needles for the purpose of detecting
the breakage of the strands. A further object
of the present invention is to provide a warp
uniting mechanism operative upon the paired
strands in a manner such as to avoid rethread-
ing of the strands running to the knitting
needles through the drop wires.

The objects of the invention thus generally
stated together with other and ancillary ad-
vantages are attained by the construction and
arrangement shown by way of illustration in the
accompanying drawings, in which:

Figure 1 is a fragmentary perspective view of
a warp tying mechanism embodying my inven-
tion constructed and arranged for association
with a warp knitting machine, the mechanism
being viewed from its outer or forward side.

Fig. 2 is a fragmentary perspective view of
the improved warp uniting mechanism shown in
Fig. 1, but with certain covers removed to ex-
pose the mechanism.

10

15

20

25

30

35

40

45

50

55

2

Fig. 3 is a rear elevational view of the tying
mechanism with portions broken away and other
portions of the supporting frame shown in sec-
tion.

Fig. 4 is & fragmentary rear side elevational
view of the warp uniting mechanism and illus-
trating in particular the operation of stripping
the tied strands from the knotter,

Fig. 5 is a fragmentary vertical sectional view
illustrating a disengageable driving connection
between the warp tying mechanism and its sup-
porting frame.

Pig. 6 is a side elevational view illustrating
the strand separating means together with
means for carrying the separated strands to the
knotter and for stripping the united strands
from the knotter.

Fig. 7 is a fragmentary vertical sectional view
illustrating the construction and mode of opera-
tion of a thread guiding means forming part of
the tying mechanism.

Pig. 8 is a fragmentary detail view partially
in transverse cross section, illustrating a means
for operating on the tied strands to prevent en-
tanglement.

The improved tying mechanism is shown for
purposes of illustration in connection with a
warp knitting machine. It will be understood,
however, that such mechanism may well be capa-
ble of other uses and its utility is therefore not
confined to such machines.

Referring to Figs. 1, 2 and 8 of the drawings,
means is provided for supporting pairs of strands
¢ and b at longitudinally spaced points with
the strands arranged in closely but uniformly
spaced relation so as to form in effect a sub-
stantially flat sheet s (Fig. 6). As herein shown,
the supporting means comprises in one instance,
a front clamp 10, and in the other a smooth
flat bar 1! with which is associated a comb gen-
erally designated (2, for positioning paired
strands in closely spaced relation. The sup-
ports 10 and 1{ are mounted upon frame mem-
bers 13 and 13a adapted to be supported in any
suitable way upon a warp knitting machine.

The comb 12 may be of any suitable or pre-
ferred construction. As shown it comprises a
bar 14 secured to the frame membper 3¢ and
carrying a series of thin flat reed elements to
form uniformly spaced dents for the reception
of the paired strands. To position the strands
in the dents of the comb in uniformly spaced
relation, I provide a ribhon bar {4z mounted on
the bar I{ for movement by a hand lever 14b.
The bar 14a is serrated for engagement with the
strands so that. .movement of the bar carries
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the strands against the comb teeth forming the
right hand side of the dents as viewed in Figs.
1 and 2.

Secured to the frame members i3 and 13a
are plates {5 and I8 providing tracks upon which
is supported a carriage, generally designated 17,
for the tying mechanism, the arrangement being
such that the carriage is supported upon the
tracks i5 and {6 for traveling movement frans-
versely of the strands supported by the bar. II
and clamp {8. In the present instance, the
strands are yieldably held by the clamp (0. ‘The
latter is therefore in the form of the well-known
plush clamp, comprising two clamping ‘blocks 18
and {8 of which the lower one rests upon fthe
frame member i3, the two blocks being secured
to the frame member i3 by means of spring.clips
20.

As shown in Fig. 1, thestrand ¢ constituting
a thread of the old warp leads rearwardly from
-the-warp tying- mechanism-to-the needies of-the
-knitting machine. “The -strand ‘b leads -down-
‘wardly: from the-bar |1 to the new warp beam
(not shown). It will be understood that-pre-
liminary -to -the -tying -operation, the old warp
répresented by the strand ¢ in-Fig. 1 is severed
~from its warp beam -when the latter approaches
the point of exhaustion-and the ends secured in
‘the elamp 10 together ‘with the strands -of-the
‘riew warp represented by the strand b, with the
‘strands of the two warps-arranged in'the- dents
of the comb 12 so as to be positioned by the latier
‘in uniformly spaced -substantially -contiguous
‘relation. :‘The old-warp:leading to the knitting

‘machine’is threaded through ‘drop wires for the .35

“purpose-of detecting the breakage of the strands.

In Fig. 1, I have shown somewhat-schemaftically
-a-drep wire 2I-slidable vertically:'on‘a bar 22 and
~apertured: for :the passage of-strand «.

Referring: now to:Fig. 2, the mechanism -car-
riage {T incorporates a drive:means for advancing
“the same continuously-and-4t a uniform rate as
~well-as for actuating the various elements of the
-tying mechanism. “This drive means comprises,
in general, a driven shaft 23 having on'the one

~hand a. gearing -connection. with the ‘drive:shaft

of: an-electric. motor 24, and - on- the ‘other: hand
.a.gearing ‘connection:withia drive gear 25 mesh-~
ing.with a: rack:25a¢-on’ the frame. The shaft 23
also constitutes fthe.driver for:the various: ele-
ments of the tying means’including a . rotary
bying ~bill - 26, -a -strand picking 6r «separating
‘device 21 operative-in-successive cycles to engage
‘g, pair of strands:to shift.them: ouf of the plane
‘(herein ‘downwardly) of the .warps, means in-
cluding . a: pair of :arms 28 and 29 for:seizing and
moving - the 'separated :strands :rearwardly into
proper position with respect to the {ying bill-26,
:and - means-includihg 2 stripper device:39 opera-
tive when the strands have-heen tied together to
:strip the knot' from the tying bill.

In the present : illustrative ‘embodiment, “the
carriage- I1:.compri§es:a: frame:31 :equippeéd-with
rolers 32-engaging:the track members: 15 and {6,
the latier:being -provided 'with-a-groove 33 for
thereception of the rollers on:the rear.side-of the
‘mechanism so as-to guide -the -carriage in:a
rectilinear-path. - Adjacent the groove:33 is: g rib
34 cut to:form-the-rack-25¢ with:which- meshes
the -carriage drive :gear "20 :(Fig. -3) :the latfer
being mounted on-a shaft 36 suitably journalled
in-the frame:31. - Gear 25 constitutes the terminal
element of a:speed-reducing gear:train of -which
the other terminal:-element-is in-the form of a
pinion 31 on-the-drive-shaft of-motor 24. -In-the
present -instance, pinion 3T -meshes:with-a-gear
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38 on a stub shaft 39 with which is rigid a pinion

40 meshing with a spur gear 41, the latter in turn

meshing with a gear 42 on the driven shaft 23.

This shaft also carries a pinion 43 meshing with
5 and driving a spur gear 44 on g stub shaft 45,
the latter having rigid therewith a pinion 46
meshing with the terminal dgrive gear 25.

The motor 24 is of the-shaded pole induction
type operating at constant speed, and it will be
understood that the speed-reducing drive train
is so designed with respect to the speed of the
motor-as to impart to the carriage 7 a continu-
ous traveling movement with the rate of advance
-determined by the spacing of the paired strands
5 which. in turn is determined by the dents of the
comb 12. "As above indicated, the strands are
very-closely spaced, the spacing being in the pres-
ent instance on the order of 30 pairs to the inch.

“Electric power may . be supplied to the motor
in any suitable way. :As herein shown, the car-
riage: is -provided with :a trolley.consisting of a
-pair of :spring contact fingers 471 coacting ‘with
-conducting -strips:48.-suitably mounted in a rail
49 of “insulating material and -secured “to “the
= ‘frame-member 13, the sirips 48 being connected
~with assuitable power source.

“The speed-reducing gear train for driving the
. earriage preferably . includes means providing: a
“disengageable - driving connection . between .the
carriage and its supporting frame, As shownsin
‘Fig. 5, the terminal drive gear 25 is mounted on
-stub shaft:36.which is-mounted for axial sliding
-movement in.a frame standard 51 so as 1o be
‘movable into and out of engagement with the
-rack ;25a. “For sliding the-shaft:36 endwise, a
‘hand lever 52 is in the. present instance,. pivoted
on the standard -5f-and operatively connected
.with the shaft 36 in:any ssuitable-or convenient
‘manner. “Means such-as:a ball detent 53 may be
:provided.to hold the hand lever 52:and therefore
the .shaft -36 -in either ‘engaged: or .disengaged
-relation to.the rack25q.

‘Referring now ‘to -the knot-tying mechanism,
-the rotary: tying bill 26 has a:shank 28¢ journalled
[in: a block-or: frame -member ‘54 so.as to be. in-
clined upwardly:and:rearwardly -with respect:to
the direction of :travel-of :the carriage:17. The
-tying-bill'is driven continuously and directly from
;thedriven shaft-23 by the gear:42 meshing ‘with
-a;'gear 55-fast-on a shaft-56. - Also: fast-on this
-shaft is-a spiral gear 51 -meshing -with a-pinion
<58 rigid with the tying bill. It will-be understood
that the tying bill is of the .conventional:type
embodying means for clamping: and cutting off
the ends of the strands:after they have been tied.

“An important feature of the-knotter.mecha-
nism . resides in the presentation -of successive
pairs of strands to the fying-bill. -As shown in
‘Fig.-3, the tying-bill is disposed somewhat: below
.the;plane -of -the sheet -of strands- and substan-
‘tially-rearward-thereof. In-presenting them: to
the tying bill, the:separator  27-is actuated in
timeg - relation to the advance-of:the carriage
once-for-each cycle of operation of the tying bill
and its function is to: separate successive pairs.of
-strands, one pair: for each cyele, from the sheet s
and to position the same for engagement by.the
fingers 28, 29 which operate.to carry the strands
into- position- for-engagement-by- the tying bill.

-As-best shown in:Fig. 6, the separator-2T com-
prises-a -picker- finger-59-mounted upon:the for-
ward.end of one-arm-§0.of -a bell crank-6{,-the
other-arm-of -which has:a-roller follower 62: en-
gaging :in a.groove 263 0f: a face cam:64. "The
latter: is mounted ‘on:the driven:shaft’ 23 and
therefore operates continuously in the-advance-of
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the mechanism carriage. The bell crank 61 is
supported on a pivot pin 65 suitably mounted in
the carriage frame.

At its lower end the picker finger 59 is shaped
(see Fig. 2) to provide a relatively narrow tip
portion 66 and a shoulder 67, the latter being
formed on the forward side of the finger. When
the finger is in its extreme elevated position, the
tip portion 66 engages with the first pair of
strands and as the finger moves downwardly
serves to separate this pair of strands from the
sheet s carrying the strands downwardly for en-
gagement by the positioning finger 28. The finger
59 is preferably mounted so as to be capable of
yielding slightly in g direction parallel to the
plane of the sheet 6f strands to be tied together.
Such yieldable mounting is employed so as to
compensate for slight inaccuracies in the gear
drive. for the carriage and particularly in view
of the difficulty of making the rack 25q sufficiently
accurate to insure a proper relationship at all
times between the finger 59 and the paired
strands. As shown, the finger 59 is mounted on
a pivot pin 68 carried by the forward end of the
arm 60 of bell crank 61 and by a bracket 69 se-
cured to the arm (Fig. 2). The upber end of the
finger is received in. a slot 10 cut in a plate Ti
having a depending portion 12 secured to the arm
60. The slot is of a width somewhat greater than
the width of the upper end of the finger and its
rear edge forms a stop against which the finger
is held by a coiled contractile spring 13. It has
been found that by this construction, the finger
is capable of yielding slightly to compensate for
slight irregularities in the advance of the carriage.

To receive and retain pairs of strands succes-
sively separated from the sheet s, the upper end
of the arm 28 is rounded and shaped to form a
rearwardly projecting hook 14 so that when the
arm is in the position shown in Figs. 2 and 6 the
separated strands are carried downwardly over
the upper rear surface of the arm, the strands
finally snapping rearwardly due to the tension
thereon, into engagement with the hook so as to
retain the strands in position when the finger 59
is withdrawn.

Arm 28 is fixed on a reckshaft 15 and is disposed
in a longitudinal plane between the finger 59 and
the tying bill. Also fast on the rockshaft, but on
the opposite side of the tying bill is the arm 29.
These arms 28 and 29 are arranged for actuation
by the cam 16 in timed relation to the rotation of
the tying bill for the purpose of positioning the
paired strands for the tying operation. Cam 16
is-a face cam having a groove 17 for the reception
of a roller follower 18 on an arm 79 rigid with the
rockshaft 76. Herein the arm 719 is formed in-
tegral with the thread-positioning arm 29, being
shown in broken lines in Fig.2. Cam 16 is carried
by a shaft 80 also having thereon a spur gear 81
driven from shaft 23 through the medium of spur
gears 42 and 55 (Fig. 2). It will be understood
that the groove of cam 16 is appropriately shaped
to impart a rearward movement to the thread-
positioning arms 28 and 29 immediately follow-
ing the operation of the separator device 21, that
is to say, upon the movement of a pair of strands
downwardly from the sheet s into engagement
with the hook 14 of the arm 28.

In their rearward movement by the arms 28, 29,
the strands are guided into position with respect
to-the tying bill by means comprised, in the pres-
ent instance, of two guides respectively disposed
on opposite sides of the tying bill. One of these
guides is formed by a notched plate 82 positioned
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inwardly of the tying hill and the other guide is
formed by. the stripper hook 30. As shown in
Fig. 6, this hook is mounted upon a rockshaft 83
for actuation in a manner presently to be de-
seribed for the purpose of withdrawing the
knotted strands from the tying bill upon the com-
pletion of the operation. However, at the time
the strands are engaged by the arms 28 and 29
for movement rearwardly into position for en-
gagement by the tying bill, the stripper hook 30
occupies a generally horizontal position. As best
shown in Fig. 6, the forward portion of the arm
is provided with a downwardly and rearwardly
inclined guide surface 84 disposed somewhat
downwardly and rearwardly with respect to the
upper end of arm 28, which surface terminates in
a shoulder 85 forming a hook for the reception.of
the strands as the latter are moved downwardly
and rearwardly by the arm 28.

Guide plate 82 (Fig. 7) is mounted upon a rock-
shaft 86 for a purpose presently to appear, but
when the strands are carried rearwardly by the
arms 28, 29 this plate occupies a generally hori-
zontal position, as shown in said figure. At its
forward end it is provided with a relatively large
V-notch formed by converging guide surfaces 87
and 88 which terminate in a narrow forwardly
opening notch 89 having its rear end disposed
somewhat rearwardly of the apex of the angle
formed by the tying bill 26 with its supporting
shank 26a. It will be understood that the extent
of rearward movement of the paired strands by
the arms 28, 29 is sufficient to carry the same into
engagement with the tying bill for seizure in the
rotation of the latter, in the conventional manner.

In the present illustrative embodiment of my
invention, the knotter mechanism operates to
unite the paired strands in a knot of the so-
called figure 8 type, the mechanism operating in
the general manner disclosed in Noling Patent
No. 2,234,190 issued March 11, 1941. Intying such
a knot, the tying bill equipped with the usual cam
actuated. shear blade is rotated through three
revolutions for each 'tying cycle. During the
initial (idle) revolution, the strands are carried
rearwardly into position adjacent the bill; in the
second revolution they are twisted about the
bill; and in the final revolution they are seized,
tied and severed in the conventional manner.
It is accordingly necessary that the strands be
shifted with respect to the bill so as to position
them properly relative to the bill in each revolu-
tion thereof. It is for this reason that the guide
plate 82 is mounted on the rockshaft 86. To
govern the position of the guide, and therefore
of the strands to be united, the guide plate, in
the present embodiment, has rigid therewith a
depending arm 90 bearing upon a cam 91 which
is shaped to position the guide plate variously
in order that a knot of the figure 8 type will be
formed. Inasmuch as this particular type of
knotter forms no part of the invention, it is
deemed unnecessary to describe the same in de-
tail. Suffice it to say that the cam 91 is fast on
the shaft 56 and driven in proper timed relatmn
to the tying bill.

Upon the completion of the tying operatlon
the knot is stripped from the tying bill by the
actuation of the stripper hook 30 which as above.
indicated is mounted on the rockshaft 83 (Fig.-6).
This rockshaft has rigid therewith a pinion mesh-
ing with a segment 94 on the upper end of a bell
crank 95. The latter is arranged for actuation by
cam means of the double roller follower type.
Thus the bell crank has two arms 86 and 97 carry-
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Ingroller:followers: for :eoaction: respectivelyswith
"cams 98 an"d 98a on: shaft 58. ,The cams are: s’o
operatlon the hook’ 30 istswing: downwardly a;nd
srearwardly. intorthe-position' shown in:Fig.4diand
-shown:insbroken’lines.in:Fig.6.

It will be understood that during: the operation
sof the tying:meehanism,:the:paired :strands -are
-gripped by.therplush clamp-i9:so as:tomaintain
‘the:strands under-tedsion and yet be capable.of
Jslippdge insancamount:sufiiciént:to provide:the
mecessary:slack:required:for:the tying. operation.
=At :the reonipletion “of ~the ‘latter ‘operation, :the
sstrands;are:severed by the:tying bill,zso thatithe
‘Knotted portionsmay:be:drawn freely-downward-
Ay zand ‘rearwardly :by -the stiipper 3%, and -the
wwaste “ends @are *withdrawn :from ithe :hill. The
Agtter-fundtion is: performed by:a stripper-arm:¢3

located on the side.of the:bill epposite:thestrip-
sper-30.. JAs:shown (Figs. 2.and 6) -it«ds: mounted
“on' the:shaft-§6 forirotation in:a plane adjacent
‘the vplush clamp - 8 (Fig. «1) so-that when the
+waste-ends have been severed-by the bill, they:are
iwithdrawn “into :an out-of<the-way:position ad-
Jacent:the clamp.

" To savoid :snarling rand -entanglement of “the
“knotted strands:in>the operation of:the mecha-
‘nism, means is:provided for ‘seizing :the knotted
~§trands after:they hiave been:stripped! from - the
tying-bill, and:for carrying -the:same forwardly
J4nithe direction of ‘travel of the. mechanism:into
“aiposition: such-as-to insutre that:successive pairs
-of strands will slide:past: the kndtier ‘mechanism
Anithie advance of the latter. ‘Additiorially, I pref-

-erably -provide -on “the ‘traveling rmec¢hanism “a §

-strand supporting ‘or bearing surfgee upon-which
the knotted strands-are placed:by the raforesaid
carrier.

CReferring now:to.Figs. 3, 4 and 8, the’carrier,
in:the present illustrative embodintent, is:in the
form:of a notched. disk ‘180 mounted. on‘thecar-
xiage. "It :is disposed ~between rthe istripper 132
and the ‘comb 12 and its :peripheral :surface is
-adapted: to support the paired strands in-vertical-
ly ‘offset:relation to the hook Wwhen the:latter oc-
cupies the position:shown:in Fig.:3. '~ The disk:is
mounted ‘on g stub rshaft {01 :driven :from ~the
shaft:56 by means of:spur:gearing 182,ithe diréc-
tionof ‘rotation being:counter clockwxse asiviewed
in Figs. 3:and 4.

~The disk :100 is formed with ra:chiordal - nétch
103 which, when fhe:disk is in"thre: positionrshown
in'Fig. 4, opens:forwardly:for:the.recéptioniof-tie
strands whoseknotted:ends areheld by the strip-
per-30. 'Torassist in'the eritry of'the strands:into
sthe*notch, ‘the poition ‘ofrthe disk inumediately
#bove the :outer ‘end ‘of “the motch »is ‘preferably
bent-toward:the stripper:39 to form7a thread en-
‘gaging ‘prong 160a :(Fig.'8). Since-the:strands
extend upwardly dt:an-angle fromithe stripper to
the:disk, it ‘will beiseenithat theent portion,ror
finger, positively ‘engages “with sthestrands iand
‘serves to:guide them into the:notch,the arrange-
ment being such that the strands are:received’in
thie'notch just as the stripperhook:starts:down-
wardly and rearwardly.

The -strand ‘supporting or 'bearing mentber

which, as above indicated, is operative to-engage -

anil 'support the strands:as they are ‘carried. for-
wardly by ‘the carrier ‘disk' {88, 1is herein ‘in 'the
form of ‘a plate 184 mounted on the knotter car-
rigge outwardly of Init iclosely cadjacent to the
disk. This plate -has a wide ‘opening-or V-noich
1805 ‘in its -upper forward -portion providing -a
bearing ‘surface ‘106 -and an upwardly-and-for-
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wardly:facing-inclined surface 107. :As the:kngt-
rted:strands arevcarried forwardly by the:Qiskct00
they are laid upon the surface: 106 sliding: redr-
‘wardly -thereon in ‘the :advanee of ithe carrisge
-and rfinally vubon engagement “with {the .surface
“£07-the-knotted:ends become disengaged: from the
:plate. Experience:has shown that-by:thisccon-

sstruction -and rarrangement -the: knotted zstrands

:are effectually.prevented from:becoming snarled
“and:tangled.

JAssumingthat the ‘knotter mechanism isvap-
-pliedto ‘a  warp ‘knifting machine, -and -that‘a
‘warp beam .is: approaching ‘the: state:of exhaus~
“tion, the:operation may:be summarized::as. fél-
lows:

~The strands of the eld ‘warp are:severed-adja~-

cent: the beamsand the-thread ends wound .upon
a:suitable core: inanamount sufficient: to:provide
ther necessary:slack length:for placement: in:the
tying. ‘mechanism. The core is ~temporarily
.Pplaced~on g suitable-or-convenient support, the
.0ld "warptbeam:removed :and ‘g new “warp beam
placed in position. The-thread ends'of the:new
‘beam dre-then-laid upon thHe bar:1 i and:extended
-across thie mechanism ‘and clamped in'the clamp
8. -In-this-operation, the strands b of -the new
warp sare placed in the dents of :the comb "2
‘which:servesto hold-the!strands in-closely ‘spaced
-paraliel srelation. The strands of the old warp
-are - then unwound : from :its -core : and :similarly
positioned upon the bar Il-and in-the clamp-i0,
with ‘one strand in ‘each -of “the .dents of :the
comb. Thus, the strandsof :the two warps: are
‘airanged .in-closely ‘and uniformly "spaced pairs
and the: strands of each .pair in contiguous:rela-
tion.

The-carriage -171.0f -the ‘typing ‘mechanism has
been:positioned . at theileft: tas shown.in:Fig. 2)
of the ‘combined warps-and at:the beginning:of
flie loperation the control:lever -52: is.operated to
‘cause;gear-25. torengage withirack:25q, thermotor
having -previously ‘been -started. The iyiug
mechanism operates "in successive -¢ycles ~upon
successive .pairs:of strands-of :the ‘warps ‘to be
united. The roperation in each:such: ¢ycle:isgas
follows:

Theiseparator:finger:59:moves downwardly.into
engagement 'with theléadingpairof shrands’ (Fig.
3) ‘and "cairies :the latter ‘downwardly causing
them-to slide overithe nose of the.positioning-arm
28:and:then'rearwardly -under'the hook ‘74 there-
‘of, pérmitting return' movement of the:separator.
Therarms 28 and 29-are then rocked: rearward-
ly torpresent the:paired strands to 'thetyingbill
26. In-this movement, the strands.are guided by
the inclired: surface84 .of the notched:stripper 30
and -also “by the mnotched guide pldate 82. 7As
shown:in Fig., 7, the drms- 28,29 move:rearward-
Iy to-an extent somewhdt beyond the apex of the
angte ‘which the fying bill:forms with:its shiank
28a-and -carrythe: strands iinto ‘the hook of the
stripper.

«Indhe instant- embodlment the: tymgnblll makes
fhreeevolutions forreach cycle.of operation. At
thebeginning-ofthe initial revolution, the:guide
plaite 182 oceupies -its -lowermost -position :shown
in:full-lines:in- Fig. 7 and-is-thus positioned to re-
eeive -the -strands -as ‘they-gie . presented to the
underside of the tying bill. Thereafter-the guide
is “raised -sufficiently «to .present the strands:for
engagement by ithe bill so that.in the rotation of
the latter the :Strands are ‘twisted -or Wrapped
around thebill.

~During'the second revolution of the iying bill
the‘guide:plate is lowered to'a ‘mid position such
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as to place the strands in the path of the open bill
for seizure thereby. As the bill continues its ro-
tation, the strands are clamped and then sev-
ered as the bill closes.  The knot is then formed
and the stripper 30 operates to pull the formed
knot from the bill. In the third or idle revolu-
tion of the bill, the guide plate is returned fo
its lowermost position preparatory to the next
tying cycle.

Upon the completion of the tying operation,
the waste end stripper 99 operates to carry the
waste ends (now severed) and held by the clamp
10 into an out-of-the-way position, and the strip-
per 30 is moved by its cams 98 and 98z down-
wardly and rearwardly so as to strip the knot
from the tying bill. In this latter operation,
the strands are in engagement with the shoulder
85 of the stripper and the stripper moves into
the broken line position shown in Fig. 6.

As the stripper starts its rearward and down-
ward movement, the knotted strands enter the
slot 103 in the carrier disk 100 which is rotating
in g counerclockwise direction as seen in Fig. 4.
The entry of the knotted strands into the slot
1983 is insured by the fact that the stripper hook
occupies a downwardly offset position relative to
the periphery of the carrier disk, as shown in
Fig. 8, so that the strands extend upwardly at a
rather sharp angle from the stripper to the top
of the disk and are thus disposed in the path of
the lip (00a bent laterally from the plane of the
disk. As the stripper approaches its rearward
position, the knotted strands are carried for-
wardly by the disk (¥Fig. 4) and withdrawn from
the stripper hook. At the same time, they are
laid upon the bearing surface 166 of the mem-
ber 104 on the carriage. The strands, sliding
rearwardly upon this surface, finally become
disengaged and are laid in an orderly manner
along the side of the mechanism.

It will be observed that the tying mechanism
travels continuously at a uniform rate deter-
mined by the pitch of the strands, and that the
tying means is driven continuously in such ad-
vance of the mechanism, the various parts there-
of operating in timed relation to the advance so
as to perform all the various operations neces-
sary upon the successive pairs of strands. Due
to the fact that the paired strands are very close-
ly spaced (on the order of 30 pairs to the inch)
the paired strands must be successively separat-
ed from the combined warps and transferred to
the positioning finger 28 for subsequent presenta-
fion to the tying means. It will be understood
that the size of the shoulder 87 on the separator
finger 59 is so chosen with respect to the pitch
of the warp that only one pair of strands will be
engaged in each separating operation.

When the final pair of strands has been tied,
the control lever 52 is operated to disconnect
the drive for the carriage and the latter re-
turned manually to its initial or starting position.

I claim as my invention:

1. In an apparatus for operating upon two
warps supported in a substantially common plane
with the strands thereof arranged in closely and
uniformly spaced pairs, a knotter mechanism
comprising a carriage having drive means for
advancing the same continuously at a uniform
rate correlated with the pitch of the paired
strands and tying means on the carriage includ-
ing a rotary tying bill driven continuously in
timed relation to the advance of the carriage,
said tying bill heing disposed at one side of the
plane of the combined warps rearwardly thereof,
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a separator movable in successive cycle into en-
gagement with successive pairs of strands to
shift them out of the plane of the warps trans-
versely of the latter, and a thread positioner
operatively connected with said driving means
for movement thereby in. timed relation to the
rotation of the tying bill and in a rearward direc-
tion substantially parallel to the warp, said posi-
tioner acting upon the separated strands to carry
the same rearwardly into operative association
with the tying bill. )

2. In a warp uniting machine, g pair of spaced
parallel supports for supporting two warps in a
substantially common plane, a comb adjacent
one of said supports for pesitioning the warp
strands in closely and uniformly spaced pairs, a
tying mechanism comprising a carriage mounted
for traveling movement between said supports
and having drive means for advancing the same
continuously at a uniform rate correlated with
the pitch of the paired strands, a rotary tying
bill on the carriage disposed at one side of the
plane of the combined warps and having a driv-
ing connection with the carriage drive means to
cause rotation of the tying bill in successive knot
tying cycles, a separator active in each tying
cycle to shift a pair of strands out of the plane
of the warps, a strand positioner operative to
seize the shifted strands and . carry them in a
direction substantially parallel to said warps, and
means for guiding the strands in the last men-
tioned movement thereof to position the same
with respect to the tying bill.

3. In an apparatus for operation upon  two
warps supported in a substantially common plane
with the strands thereof arranged in closely and
uniformly spaced pairs, a tying mechanism com-
prising a carriage having drive means for ad-
vancing the same continuously at a uniform rate
correlated with the pitch of the paired strands,
a rotary tying bill on the carriage disposed at
cne side of the plane of the combined warps and
having a driving connection with the carriage
drive means to cause rotation of the tying bill

5 in successive knot {ying cycles, a strand posi=-

tioner, a separator acting in each tying cycle to
shift a pair of strands ocut of the plane of the
warps and to transfer the same to said positioner,
the positioner being operative to carry the shifted
strands in a direction substantially parallel to
said warps, means for guiding the strands in the
last mentioned movement thereof to position the
same with respect to the tying bill, and means
for stripping the knotted strands from the tying
kill.

4. In an apparatus for operating upon two
warps supported in a substantially common plane
with the strands thereof arranged in closely and
uniformly spaced pairs, a tying mechanism com-
prising a carriage having drive means for ad-
vancing the same continuously at a uniform rate
correlated with, the pitch of the paired strands,
2, rotary tying bill on the carriage disposed at
one side of the plane of the combined warps and
having a driving connection with the carriage,
drive means to cause rotation of the tying bill in
successive knot tying cycles, a separator active
in each tying cycle to shift a pair of strands out
of the plane of the warps, a strand positioner
opearative to seize the shifted strands and ecarry
them in a direction parallel to said warps, means
for guiding the strands in the last mentioned
movement thereof to position the same with re-
spect to the tying bill, and means for stripping
the knotted strands from the tying bill, the last
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mentioned: means: including -a- stripper:member
having. a--guide :surface- forming a: part-of:said
guide means.
5. In- an apparatus- for operation upom two

warps-supported in a substantially.common plane.
with ;the: strands-thereof-arranged in closely-and:
uniformly-spaced pairs, a tying:mechanism-com--

prising -a- carriage having  drive means: for ad=
vancing the same continuously at a.uniform rate:
correlated with-the- pitch-of the paired.strands,
a rotary tying bill mounted on- the. carriage,
means-for seizing successive pairs of strands and
presenting - them: to. the - tying bill, means  for
stripping the knotted strands-from the tying:-bill,
and.means-driven-in timed relation to the strip-
ping means and operative to withdraw the knot-
ted:strands therefrom.

6. In-an - apparatus:for operation- upon--two
warps supported in a substantially common plane-
with: the-strands thereof arranged in.closely and

uniformly-spaced pairs, a tying - mechanism-com-=-
prising a- carriage having drive: means- for ad--
vancing the same continuously at-a uniform rate:
correlated .with the piteh of the paired strands,

a .rotary. tying bill' mounted- on. the: carriage,
means for seizing successive: pairs of strands-and
presenting them. to the tying bill, a. hook for

seizing and withdrawing. the- knotted strands:

rearwardly:- {rom .the iying- bill, and -a rotating

disk-having a peripheral bearing surface for sup-
porting: the strands. adjacent the hook with.

means for seizing the strands to carry them. for-
wardly out of engagement with said hook.

7. In an apparatus for-operation on two warps
supported in: a- substantially common plane with
the strands thereof arranged in closely and uni-
formly- spaced pairs; a tying mechanism- com~

prising -a-carriage- having. drive means for ad-

vancing the same continuously-at a uniform rate.
correlated: with. the pitch .of the- paired strands,

knot tying means mounted on the carriage-and.

including - a  rotary. tying -biil and drive -means

therefore, means for seizing successive pairs of:

strands:and. presenting them fo the tying bill,
means for stripping the knotted strands from the
tying bill, and means for withdrawing the knotted
strands from the stripping means including a ro-
tary .element driven in timed relation to the-strip-
ping. means and operative fo engage the knotted

strands and withdraw the same from the strip--

ping means.

8. In: a. . warp uniting-machine, means for sup=-

porting and positioning two warps in a substan-
tially common plane with the strands thereof ar-

ranged in closely and uniformly spaced pairs, a.

tying mechanism comprising "a. carriage having
drive means for advancing the-same confinuously
at a uniform rate .correlated with the-pitch of
the paired strands, knot tying means mounted on
the -carriage and including a rotary tying bill
having  a- driving. connection with the carriage
drive means for rotation thereby, means operative
in the.advance of the carriage to seize sucecessive
pairs of strands and. present them to the tying
bill, and means.including a. pair of members op-
erative sequentially upon the knotted strands to-

withdraw them from the tying bill and position

them .at one side of the carriage.

9..In .an apparatus. for operation upon two
warps.supported in a-substantially common plane
with the strands thereof arranged in closely and
uniformly spaced pairs, a tying mechanism com-
prising a carriage having drive means. for ad-
vancing the same continuously at a uniform rate
correlated with. the pitch of the paired strands, a.
rotary tying bill disposed at one side of said warps
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12
rearwardly: thereof and having a.driving:connecs
tion with-the:carriage-drive means: for:rotation:
thereby; means operative:in the-advance of. the:
carriage :to: seize successive. pairs of strands and:

. present them:to the:tying bill; means:operative:

upon:the-knotted strands to withdraw-them: from:
the tying:bhill and:to-position the same-at one side-
of the carriage; the-last mentioned means:includ-
ing a stripper member movable rearwardly with
respect to- the travel.of the.carriage; and a-mem-
ber - operative rto: withdraw: the: knotted: strands:
from the stripper-in a forward:direction..

10: In: anapparatus -for. operation- upon:two
warps- supported: in: a: substantially: common:
plane with.the-strands thereof arranged-in-close=
ly-and uniformly spaced pairs, a:tying mechanism-
comprising: a .carriage having drive means: for
advancing: the -same continuously: at a:uniform:
rate correlated : with: the- piteh: of: the- paired:
strands, a: rotary tying bill mounted:. on the car-
riage--and. having ‘a driving connection -with-the:
carriage:drive.meansfor rotation thereby, means:
operative:in advance-of the carriage fo:seize suc~
cessive- pairs of strands-and -present them to the:
tying: bill,; means . operative upon the- knotted
strands-to.-withdraw them from- the tying bill:and.
to:position the-same-at one-side of -the carriage;:
the last mentioned means-including: a . stripper-
member movable-rearwardly: with respect to.the-
travel of the carriage:and a rotary disk-having =a.
noteh -therein. for: receiving-the knotted strands;
coincident with -the rearward movement. of the:
stripper and. serving to.carry the same forwardly.
into. an- out-of-the-way: position. :

11. In 5 warp uniting. machine, means for:sup=
porting and:positioning. two warps in:a substan--
tially;common: plane with the strands thereof ar-
ranged in closely and uniformly spaced pairs, &
tying. mechanism .comprising . a. carriage- having.
drive means for advaneing. the same.continuously-
at-a-uniform rate -correlated .with: the- piteh: of
the-paired. strands; a reotary tying: bill mounted-
on the carriage and having:a driving connection:
with the.carriage drive means:for rotation there-
by, means operative in the advance:of the carriage:
to . seize successive pairs-of strands-and present.
them. to the tying bill and means operative upon
the knotted strands to withdraw them from the:
tying bill.and position the same at one side of:
the carriage, the last mentioned means including-
a._stripped. member movable rearwardly: with res.
spect -to the travel of the:carriage; a-device op=
erable upon the-knotted strands coincident with:
the.-rearward. movement of the stripper; and. a.
member- mounted on the: carriage adjacent:said.
device and providing a-bearing surface; said de--
vice being operative to deliver the knotted strands-
onto said bearing. surface.:

12. In.an apparatus for operating upon. two
warps.supported in: a substantially common. plane -
with the strands thereof arranged in closely-and:
uniformly spaced. pairs, a tying mechanism com--
prising a carriage having drive means for ad-
vancing the same continuously at a uniform rate
correlated with the piteh of the paired strands.in-
cluding a. stationary rack and a drive gear mount-
ed on the carriage.and meshing with said rack,
a rotary tying bill mounted on the carriage, and .
means. for presenting. successive. pairs of strands
to said tying bill including a separator finger
mounted for .movement transversely of the warp.
and having.a.tip end projecting into the plane
of the.warp.and spring means acting upon said.
finger and tending to. urge said tip. end thereof.
in. the direction of the warps.

13. In an apparatus for operating upon two
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warps supported in a. substantially common
plane with the strands thereof arranged in
closely and uniformly spaced pairs, a tying
mechanism comprising a carriage having drive
means for advancing the same continuously at
a uniform rate correlated with the pitch of the
paired strands including a stationary rack and
a drive gear mounted on the carriage and mesh-
ing with said rack, and means for separating
successive pairs of strands from the two warps
preparatory to tying comprising a separator ele-
ment reciprocated transversely of the warp and
means yieldably pressing said element against
the paired strands to compensate for irregu-
larities in said rack.

14. In an apparatus for operation upon two
warps supported in a substantially common
plane with the strands thereof arranged in
closely and uniformly spaced pairs, a tying mech-
anism comprising a carriage having drive means
for advancing the same continuously at a uni-
form rate correlated with the pitch of the paired
strands, a rotary tying bill mounted on the car-
riage, and means for presenting successive pairs
of strands to said tying bill including a separator
finger mounted for reciprocation transversely of
the warps and having a portion projecting at
all times into the plane of the warp, said finger
having a shoulder portion of a width sufficient
only to engage one pair of strands in the re-
ciprocation of the member.

15, In an apparatus for operation upon two
warps supported in a substantially common
plane with the strands thereof arranged in
closely and uniformly spaced pairs, a tying mech-
anism comprising a carriage having drive means
for advancing the same continuously at a uni-
form rate correlated with the pitch of the paired
strands, a rotary tying bill mounted on the car-
riage, and means for presenting successive pairs
of strands to said tying bill including a sepa-
rator finger mounted for reciprocation trans-
versely of the warps and a positioning member
movable substantially parallel to the warps and

having a hooked end for seizing the separated 4

strands and holding the same in withdrawn re-
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lation to the warps upon the returti of said seps-
rator member.

16. A warp tying mechanism for warp knit-
ting machines comprising, in combination,
means for supporting two warps with the threads
thereof in uniformly spaced relation including
parallel supports for mounting on the machine
in spaced relation lengthwise of the warps, one
of said supports forming a guide for warp
threads respectively leading to the knotter ma-
chine and to a supply source, the other one of
said supports having associated therewith a sta-
tionary clamping means yieldably holding the
end portions of the two warps, a comp adjacent
the thread guiding support having dents for re-
ceiving pairs of threads from the respective
warps and retaining the same in contiguous uni-
formly spaced parallel relation, a knotter car-
riage mounted for movement between said sup-
ports parallel thereto and having feed means
for advancing the carriage at a uniform rate
toward sald warps, tying means on the carriage
including a rotary tying bill, thread positioning
means and means for actuating said tying bill and
said positioning means in timed relation to the
advance of the carriage, said positioning means
being operative to carry successive pairs of
threads into association with the tying bill and
including a thread guide located between the
tying bill and said stationary clamping means
and actuated in timed relation to the rotation
of the tying bill to shift the pairs of threads
relative to the bill.
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