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Fai’e'}ted Dec. 6, 1927,

UNITED STATES

PATENT OFFICE.

GEORGE CRCSSLAND, OF AMSTERDAM, NEW YORK, ASSIGNOR TG MOHAWK CARPET
MILLS, INC,, OF AMSTERDAM, NEW YORE, A CORPORATION OF NEW YORK:

AXMINSTER LOCIL

Application filed April 3, 1925, Serial No. 20,534,

Thig invention relates to a loom for weav-
ing tufted fabrics; such as Axminster rugs,
and relates more particularly to an improved
means for supplying yarn to the tubes or
presenters that introduce the tufts between

_the warp threads. , : '

The primary aim of this invention is to
provide a pile fabric loom in which the tuft-
1ng yvarn is drawn from a source of supply
mounted indepéndently of the tube frames.

It is a further object of this invention to
provide a loom of this character which will
eliminate streaks in the woven fabrie. -

It isa etill further object of this invention
to provide a loom wherein the number of tube
frames used is very greatly veduced, and
also to provide means for automatically ve-
_versing the tube frame carvying chain.

Another object is to provide a loom adapt-
ed to be used with the clamp tube frame de-
scribed and claimed in my copending appli-
cation, Serial No. 20,533, filed concurrently
herewith, and to provide means on the loom
to cooperate with the releasable. ¢lamp on
said tube frame. - .

A still further object is to provide im-
proved means for automatically tensioning
the yarn. s

Further ocbjects. and advantages of my in-
vention will be apparent from the following
description, taken 11 conjunection with the ac-
companying drawings, which forma
this specification, and in swhich: o

Figure 1isa diagrammatic sideelevation of
an Axminster loom embodying niy inve
parts being omitted for the sake of clurity;

Figure 2 is a fronf elévation on an en-
Iarged scale of the lowermozt tube frame. of
Figure 1 and its asseciated parts; the other

tube frames being omitted, and parts being-

broken away; and

Figure 3'is 2 diagrammatic view of a por-

tion of Figure 1 on the same scale as Figuve
2, parts being broken away and parts being
shown in different positions. ' S

Referring more particularly to the draw-

ings, in which like veference chafacters de-
note like parts throughout the several views

thereof, 10 represents the frame of an Ax-.

minster loom of standard. type, having u
binder warp beam 11 and -a- stuffer warp
beam 12. The binder warp threads from the
beam 11 pasz over the whip roll 13, and the

stuffer warp threads pass over whip roll i4,

part of

“known in the art. A
The lowermost tube frame 22 may be ve-

both sets of’{?arp threads passing through

heddles (not shown), which are adapted to’

form a suitable shed upon manipulation of
the shedding mechanism. "The various warp

threads, together with the selvage threads.

(not shown), pass forward through reec 15
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mounted on lay 16, and ave unifed at the

fell of the fabric. The usual needle meciu-
nism (not chown). is mounted on one side of

the Toom, and serves to insert the filling into
the cheds as'is customary in this type of.

leom.  The woven fabric passes arcund spike

voll 17 and over stripper roll 18, and thence

down to a suitable wind-up mechanism (not

shown). The lay 16 is pivotally mounted on
a shaft 19, and 1s actuated by connectors 20

through suitable mechanism (not shown), in--

cluding cams on the main cam shaft 21.
'The tuft yarns or pile forming threads are
mnserted between the stuffer and binder warp

threads by means of tube frames 22 of novel
construction, which are fully disclosed and .

claimed in my copending application, Serial

o

No. 20,533, filed concurrently herewith, and
which are described in greater. detail below.

~The tube frames 22 are mounted in the
usual manner on continuous or endless car-

rylng chains 23, which pass over sprockets
24-secured to a shaft 25 votatably mounted
in the upper part of the loom frame 1U. A
friction brike of the usual type may be

mounted on shaft 25 to preventunintentional
mevement or glipping of the chains. 23 ‘due-
-to-the unbalanced weight of the tube frames.-

‘This friction brake isnot shown in the draw-
mmgs-as 1ts construction  and use are well

8u

KN

moved from-the eairying chains 23 for the..

insertion of tufts in the fabrie, by clutches

26 pivoted at .27 to transfer’or.cluteh arms

28.  The clutch arms 28 are ‘movable about:

95

vertical studs 29 and a horizontal dip shaft.

30 in the- usual manner, co that the. tube
~frame may be released from the carrying.
he' 100
These: move--

chaing, presented at the fell of the fabric,
and returned to ‘the chiains,
ments are controlled by suitable: mechanism

operated by cams on the cam shaft 21. The

tube frame is given a wiping movement in -
the warp, which alds materially in ingert-

ing the tufts, by means of connectors 31 piv- -

‘oted to the clutches 26.” Each connector 31
is operated by a bell crank lever 32 iwhich is”
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‘to the loom .frame 10.

e

in.turn moved by a connector 83 operatively

connected to-a suitable cam on the cam’

shaft 21. ,

After the tufts are inserted, the yarn is
cut by means of shears 34 and 35. Shear 34
is mounted on arms 36 secured to shaft 87,
which may be rotated by a suitable cam (*10@
shown) on shaft 21 through the medium of
connector 38. - Shear 35 moves in slide 39,
and is sumhlly controlled by a cam.
~ The parts thus far described may all be
of the usual type and construction, and as

they are well known to persons skilled in

the art and form mo part of the present in-
vention, further description is deemed un-
necessary.

Those parts which ave more mumately
assoclated with the present invention will
now be described.

The endless chains 23 are also supported
upon sprockets 41, 42, 43 and 44 mounted
upon a suitable super-structure 45 secured
The arrangement
shown in Figure 1 is employed i11 order that
two. of the passes or sections of the chain
rmay be substantially vertical and ‘moving in
the same dirvéction. 'These sections are
miarked 46 and 47, and their function will
be stated below.

The shaft 25 may be rotated to feed the
chains 23 by means of a tube frame chain
feeding mechanism of known type, such as

'that disclosed in the patent to Clark, No.

1,472,459, dated Oct. 30, 1923. This mecha-
nism compn&es a pair of ratchet wheels (not
shown) fixed to the shaft 25 and having
ratchet teeth facing in opposed directions.
A pair of feed pawls (not shown) are regu-
larly moved angularly about the axis of the
shaft 25 by links 51 which connect the. feed
pawl supports 52 with a bell crank 53 actu-
ated by a cam 54 on the loom cam ghadft 21.
A guard plate or shield 55 is mounFed on a

;ﬁ\cd pivot 56 and engages studs in the

pawls. The gunard pht0 1s “movable upward

or downward and 1n ea

ative and holds the other noperative. In
Figure 1 the guard plate is shown .in its
downward position, in which position it per-
mits the chaing 23.to be fed in the direction
of the arrow A, Figure 1.

The guard plafe 55 is connected by a link
57 to a reversing arm 58 pivoted to'a bracket
59 secured to the superstructure 45. A re-
versing -chain 60 passes' over sprockets 61
rotatably mounted on studs secured to a
lower longitudinal member of the frameé 45,

The chain 60 carries a plurality of cams 63

which ave adapted to endave a roller 64
mounted on the reversing arm 58. The arm
58 will thus be raised when the roller 64 is
on top of one of the cams 63, and will there-
fore rTeverse the dlrechon of feed of the
chains 23

ch extreme position
-1t permits one of the pawls to become oper-
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The chain 60 is, intermittently fed in the
direction of the arrow B of Iigure 1 by
means of a ratchet 65 and pawl 66.  The
pawl 66 is moved by an arm 67 connected
to the bell crank 58 by a link 68. It will
be noted that the construction is such that
the chain 60 is moved one link on the f0r4
W dld throw of the bell crank 53 and th
chaing 25 are moved one link on the rear-

ward throw of the same. These chains 60
‘mf{ 23 are moved alternately in this manner
in order that the reversing arm 58 and ‘con-

sequently the guard plate 55 may be station-

ary in the posatmn necessary to secure the
desived direction of novement at the time
when the chains 23 are to be moved.

In the preferred embodiment of my in-
vention four tube frames 22 are employed,
but it is of course obvious that this number
may be varvied as desired.” These tube frames
are designated by the Roman numerals T, IT,
Ih, and IV. Bach tube frame is supp plied
with yarn from an independent beam 69 ro-
fwmlv mounted on the -superstructure 45.

The beams are marked I/, 13/, TIT/, and TV’
to correspond with the fube frames which
they supply. The yarns from the beams I’
and IT" pass arvound the rear side of the
shaft 25 to their respective tube frames, and
the yarns from beams III” and IV’ pass
around the forward side of the shaft. = All
of the yarn is disposed betwmn the sprockets
24, the shaft 25 being clear between these
sprockets, thereby mrolchno interference

wﬂ b the various moving par ts of the loom,

as is clearly shown in Tiome 2.

It is ewdent that when a tube frame is
removed from the chains 23 by the clutches
26 and presented at the fell of the fabric
for the tufting opelatlon considerable yarn
must be drawn from the supply beam. Then

when the tube frame 1s replaced on the
carrying chains, the varn would be left
slack. To take up this slackness I employ

novel yarn tensioners or eveners 70, one act-
ing on the varn passing from each supply
beam to its tube frame. These eveners are
denoted 177, TI77. T1T"7, and IV’’, to cotrre-
gpond with the lettering of the beams and
tube frames with which ’rhey cooperate.

Each evener 70 comprises a pair of bars
71 arranged in the same horizontal plane at
opposite Ssides of the loom, the extremities
of each bar 71 being secured to the vertical
passes 46 and 47 of the chain 23 adjacent
its side of the loom. A member 72 is pivot-
ed to each bar 71. and may have a %trzuoht
portion 73 extending forward from the plvm
and a hook- thped portion 14 extending
rearsvardly therefrom. A rod 75 connects
the -free ends of the hooks 74.
supporting rods 76 and 77 are mounted be-
tween the.bars 7 1, and are spaced on eithexr
side of the vod 75. The rods 75, 76 and
77 are preferably round and, rotatably

Two yarn.
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mounted in their supports. The yain is ar-
ranged so as to pass over the rods 76 and
77 and below the rod 75. The free end of
the arm 73 of each member 72 is connected to
one end of the corresponding tube frame by

means of a ¢hain 78. The lower end of this’
chain is preferably replaced by a soft wire
cable, as this portion must at times bend"

around and bear against the shaft 25. -

" The member 72 of evener I’” is shown in
full lines in the position which it assumes
when the tube frame I is in place on the car-
rying chains 28, and in dotted lines in the

position it occupies when the tube frame I

o is presented at the fell of the fabric by the

clutch arms 26. It is apparent that when

- the tube frame is lowered by the clutch arms,

the chain 78 will exert a pull on the member
72 which will raise the rod 75, thereby re-

Heving the tension on the yarn supplied to

the tube frame and releasing sufficient slack
to- take care of the movement of the tube
frame. Similarly, when the tube frame is
replaced on the carrying chains the slack

thus produced will be taken up by the low-
The movement of the

ering of the rod 75.
member 72 in the return direction may be
assured by using springs 79, or any other
equivalent arrangement may be employed.
By securing the eveners to the vertical
passes 46 and 47 of the chains 23, the even-
ers are lowered or raised horizontally when
the chain is fed in either direction, and cox-
sequently the relative positions of each even-

er and its corresponding tube frame remain

unchanged. The tension on the yarn is
therefore kept substantially constant. -The
eveners$ 70 also help to maintain the yarn in
proper spaced relation while passing froin
the beam to the tube frame. : .

The ordinary type of tube frame would

entirely fail to {function if used with the-

loom above described, because the .yarn
would be pulled out of the tubes when the
tube frame was moved toward the fell of the
tabric.. I have therefore devised a mnovel
form of tube frame which is described and

claimed in my copending -application re-.

ferred to above.  This tube frame is pro-
vided with a releasable clamp adapted to

grip the yarn and prevent it from being
pulled out of the tubes, the clamp being re-

leased by a cooperating part on the loom at
the proper time to permit relative movement
of the yarn and the tube frame. , .

The details of the construction of the tube

frame 22 are shown quite clearly in Figures-

2 and 3, and for a further exposition refer-

‘ence . is made to my  above -mentioned. co-

pending application. = Lo

The tube frame as shown comprises a. bar'

80 having tubes 81, end brackets 82, ears 83
and. spring hooks 84 secured thereto.
tube frame is detachably mounted on the

¢. chains 23 by means of the éars 83 and spring-

“of shaft 25. . ' , R =
The operation of my improved loom will

The:

hocks 84 in the wusual manner. .The end
brackets 82 carry between them a fixed shaft
85 and a rotatable shaft 86. The bar-shaped

varn clamps 87 are secured to arms 88 rotat-

ably mounted on the fixed shaft 85, and are
held against the bar 80 so_as to clamp the

-8

yarn by the pressure of the coil springs 89,

one end of each of which 1s secured to fixed

shaft 85 while the other end bears upon one

of the arms 88. Dogs 90 are fixed to the ro-
tatable shaft 86 and engage the arms 88.
Triggers 91 are also secured to the rotatable
shaft 86, and are adapted to be engaged by

mechanism on the loom to rotate the shaft -

86.  Upon such movement of the shaft 86,
the dogs will force the arms 88 outwardly
against the action of the springs 89, there-
by releasing the clamps 87 and permitting
relative movement of the tube frame and the
yarn.  The tube frame is shown in Figures
1 and 2 with the clamp closed, and in Figure
3 with it open. ST :

As above stated, mechanisni is provided on

‘the loom to engage the triggers 91 and ve-

lease the clamps 87 at suitable times.. This
mechanism comprises two hell cranks 92,

each pivoted to a bracket 93 secured to the

breast plate of the loom, one of the brackets

93 being positioned near-each side of the
loom below one end of the tube frame. Fach

85

QU .

,.A
ot

bell crank 92 carries a pin 94 at its upper

end which is adapted to engage a trigger 91 -

of the tube frame when the paits are in the
position shown in. Figure 8.~ The other end
of the bell crank is connected by a link 95

to a lever 96 pivoted to. a bracket 97 secured:
~to the loom frame 10. " The lever 98 carries -

a roller 98 which engages a cam 99 on the
cam .shaft 1. T

Each of the tube frames is provided with
a sheet metal guard 100, which is secured to
the end brackets 82 of the tube frame, and.

as 1s clearly shown in Figure 3, prevents the

varn from catching on the parts mounted on
the shafts 85 and 86. These guards are pro-
rided at each end with a projecting tongne

101, -to which the chaing 78 connecting the

tube frame with the corresponding evener 70
may be secured. These tongues 101 may be

bent to the right as shown in Figure 8 for

100
105
IR

115

tube frames I and 1T, and to the left for tube * -
frames IIT and IV. The purpose of this is .

to hold the chains 78 as far as pessible clear

be-described in so far as it differs from that

of an Axminster loom 6f the usual type.

Starting from  the position of ‘the parts
shown in Figure 1, the first half rotation
of the cam shaft 21 will move the bell crank

53 from the extreme rearward position in -
which it is there shown to its extreme for-
ward position. - During this movement, the -

-pawl 66 and ratchet 65 will advance: the

chain 60 one link in.the direction of the

150
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arrow B, thereby bnnolno one of the cams
63 beneath the roller 64 and raising the
arm 58,
the arm 58 and therefore is in position to
permit the chains 23 to be fed in the direc-
tion opposite to that of the arrow A.
During this movement the pawls carried by
the pawl supports 52 have been moving in
such 2
tive 1atche(,u without engaging ‘the: same.
The chaing 28 have consequently remained
gtationar y ‘

While the chaing 23 have thus been sta
t*ondly the tube frame T has not. The
clutch ars 28 remove the tube frame I from
the carrying chains 28, present it at the fell
of the fabric for the tufting operation, and
replace it on the chains dmmo this half-
vevolution of the cam shaft. The weaving
and tufting operations are performed in
usual manner, and will therefore not be
scribed herein.

The clamps 87 on the tube frame hold
varn securely to the tube frame: while the
latter is being lowered and the tufts in-
certed in the fabric. When the tufts have
been completely formed and ave held firmly
in place by the veed 16 beating up against
the filling, the hell cranks 92 are actuated by
their cams to for ce the ping 94 against the
triggers 91, thereby releasing “the yarn
clamps 87. The tube frame is then raised
through a slight distance by the clutch arms
while the lower ends of the yarn are secure-
ly held in the fabric, thus causing a relative

de-

the

. movement of the Valn and the tube frame.

40

The pins 94 next release the triggers 91,
thereby reclamping the yarn, and the shears
34 and 35 then come together and sever the
yarn, leaving yarn ends prO]ecmno bolm"
the tubes Whlch are long enough to form
another row of tufts. The clntch arms-28
continue their upward movunent and replace

.the tube frame I on the umm

When the tube frame is lowered, the
chains 78 secured thereto will move the mem-
bers 72 of the eveners 70 in the manner above
described, and thereby release encugh slack
to enable the tube. frame. to . be readily
lowered. ~During this lowering oper: ation
varn will he drawn' from the supply beam
to compensate for that cut off during the
})10\710115 tufting opelatlon in hich that
tube frame took part, the clamps .87 holding
the yarn for this. purpose.
frame is replaced on chains 23, the members
72.will he 1(%11;1}0”1 to their ouomal position
by the springs 79, and the slack taken up.

The second half-revolution of the cam
shaft will cause the bell crank 53 to move
back again to the position shown in Figure
1. During this movement the chiins 23 Swill

be advanced one link in a direction opposite.
to that of the arrow A. The tube frame IT

will thus be bronght. into the operative or

The guard plate 55 1s raised by

direction as to slide over their respec- .

uhQ

When the tabe'

1,851,809

vertical position. At the sanie time the pawl
66 will fravel baclewards one tcoth over the

ratchet 65. The chain 60 thus remains sta-
tionary duunn this operation.

The third half-revolution causes a repeti-
tion of the movements described under the
in st-half-revolution, the tube frame 11 mere-
Iy Deing substitut ed for the tube frame I,
and the gecond cam 63 being brought undel'
the roller 64.  The fourth nali mvoluulon ot
the cam shaft brings the tube frame IIT

. into” vertical posnlon, and the fifth brings

the third cam 63 under the roller. The sixth
brings tube frame IV into vertical position,
and during the seventh tufts are formed
from this tube frame. The movement of the
chain 60 ‘which takes place during the
seventh half-revolution does not bring an-
otlher cam . under voller 64, but allows the
latter to drop down npon the chain, thereby
lowering the guard plate 55 and reversing
the direction of feed of the chains 23. The

eighth half-revolution therefore brings the

tube frame ITT back into operative pOSltlon

By thus arranging the cams 63 on the
chain 60 in groups s of three followed by thiee
empty links, as shown, the tube frames will
be presented in the 1eoular seqilence 1—2—
P—d—2—2—1, ele. OF cowrse, if the num-
ber of tube frames to be used is changed,
the nmnber of links in the chain 60 and the
number and arrangement of the cams 63
must be altered to suit. In the embodiment
shown, the cham 60 should have a number
of links equal to some multiple of six, since
the chain 60 is moved six links to complete
an entire cycle. The cams 63 may be con-
structed so as to overlap, in order that the
roller 64 will not drop down in passing fromi

-one cam to its neighbor.

Tt will be obvious that my invéntion pre-
sents many advantages over the usual type
of Axminster loom.
ber of tube fiames and the length of the end-
less carrying chain employed: are’ enormous-
Iy veduced. ~Indeed; a single one of my im-
proved tube frames ma*,f be employed 1f de-
sived. The use of a plurality of tube fraimes
is preferred, however, for the reagon that by

-thig mieans the prodvgt on of streaks in the
Variations

woven fabric may be avoided. -
in the color of the different skeins of yarns
sometimes occur, and if every tuft in each
longitudinal - row is inade from the same
piece of yarn, as would be the case where
only one tube frame is employed, a variation
in the color of this piece of yarn will cause
a streak in the-finished fabric. “Where four
tube fraines are used, only every fourth tuft

-will be madé from the off-color skein, and

consequently the slight variation in shade
will pass entirely unnoticed. A move uni-
form blending of color is therefore achieved,
and the face of the carpet appears Derfectly
uniform and even'in color.

“For ex cample, the num--

o
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My invention is particularly adapted for
the production of plain, mottled, or several
tone Axminster rugs or carpets. Since the
number of tube fmme% 1s greatly reduced,
and the tube frames ave supplied with yarn
from independent beams, Wnlch may be of
much larger capacity than the spools former-
ly mounted dirvectly on the tube frame, it is
apparent that the cost of spoohng and
threading the yarn is very greatly reduced.

I h‘LV(—) shown all the yarns. for each tube
frame Wound on a single ‘beam, and this is
my preferred constr uction. Itwill be readily
apparent, however, that each thread of yarn

might be drawn from an independent bob-
bin or spool.

Many otael changes and alterations mlght
be - made in the structure above disclosed

without affecting the spirit of my invention,

and I therefore desire to-be limited only
by the prior art and the scope of the ap-
pended- claims. .

Having thus described the mventlon, what
is claimed as new and desired to be secured

by Letters Patent is:

1. In a loom for weaving tmted fa brics;
means for inserting the pi le tufts, compris-
ing in combmatlon a tube frame, means for

' °upp01tmo a supp ly of yarn independently

30

0

St
Pty

6

_ to and operated by the tube frame for auto--

of said tube frame, means for moving said

tube frame toward and from the fell of the

fabric, continuously acting means associated
with and mounted on the frame for clampmo
the yarn relative to said frame, and releas-
ing means for rendering said clamping means
1neffect1ve during a part of the tuft insert-
ing operation.

2. In a loom for weaving tufted f‘lbI‘lCS.\
means for inserting the plle tufts, compris-
ing in combmatlon, a tube frame, means for
supportmo a supply of yarn independently
of said tube frame, means for moving said

tube frame toward and from the fell of the -

fabric, continuously acting means associated
with and mounted on the frame for clamping
the yarn relfltlve to said frame, releasing
means for rendering said clamping means in-
effective during a part of the tuft inserting
operatmn and means on the loom frame for
operating said releasing means.

3. In a loom for weaving tufted fabrics,
means for inserting the pile tufts, compmq-
ing in combmatmn a tube frame, means for
cupportmo a supply of yarn independently &

-of said tube frame, means for moving said
tube frame toward and from the fell of the ;
fabric, yarn clamplmT means on. said tube

frame, means for taking up the slack caused
by movements of the- tube frame toward the
source of supply, and means fixedly secured

ma‘flca‘lv releasing said slack as the tube
frame is moved from the source of supply.

4. In a loom for weaving tufted fabrics,
means for inserting the plle tufts, compris-

ing in combination, a tube frame, means for
svmpomno a supply of pile tuft yarn inde-
pendently of - said ‘tube frame, means . for
moving said tube frame ‘toward and from
the fell- of the fabric, yarn clamplno means
on'said tuoe frame, means for.tensioning the

yarn end taking up slack therein, said means -

being mounted. independently of the tube
frame, and means fixedly secured to said
tube frame for -operating said tensioning

5

70 "

~T
[

mesis in accordance with the movement of :

the tube frame relatlve to the “source’ of

supply.

5. In a loom for weaving tufted fabmcs,
means for inserting the plle tufts, compris-
ingin combmatlon a tube frame, means for
supportmo a supply of pile tuft yarn inde-
pendently -of said tube frame,: means for
moving said tube frame toward and from
the fell of the fabric, contmuously acting

clamping means on. said tube frame for pre-

venting movement of the yarn relative there-
to, means for rendering said yarn clamping
means ineffective at. tlmes, ‘and means for
maintaining a substantially even tension on
the yarn.

80

90

6. In a loom for weaving tufted fabrlcs, '

means for inserting the plle tufts, compris-
ing in combma‘mon, a tube frame, means for

sunportmcr a supply of yarn 1ndependent] 5
of said tube frame, means for moving said-

tube frame toward anJ from the fell of the

fabric, continuously acting clamplnfr means.

on sald tube frame for preventing move-

ment of the yarn relative thereto, means for-

rendering said yarn clamping means: inef-
fective at times, and means for maintaining
a substantially even tension on the yarn, said
tensioning means being mounted 1ndepend—

ently of the tube frame and acting upon the-

yarn between the source of supply and : the
tube frame.

7. In a loom for Weavmg tufted fqbucs.
means for inserting the pile tufts, compris-
ng in combmatlon a tube frame, means for
supportlno a supply of yarn independently.
of said tube frame, means for movmg said
tube frame toward and from the fell of the

100

110

~fabrie, continuously acting clampmo means .
“on said tube frame for preventmcr movement -
of the yarn relative thereto, means for ren-

dering said yarn clamping means ineffective -

at umes, means for tensioning the yarn and
taking up slack therein, said means being
mounted ‘independently. of the tube frame,
and means fixedly secured to said’ tube frame

for operating said tensioning means in ac- -

cordance - with -the movemnnt of  the lube
frame relative to the source of supply. -
8. In combination with a loom for weav-

ing tufted fabrics having a. tube frame and:

a supply of yarn for said tube frame mount-.
ed independently thereof, a yarn tensioning -

means mounted mdependently of said tube

frame and acting upon the yarn between Gald‘

130
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supply and said tube frame, said tensioning
means comprising means for taking up the
slack caused by movements of the tube frame
toward the source of supply, and means fix-
edly secured to and operated by the tube
irame: for autom%ticaliy releasing said slack
as the tube frame is moved fJ. om the source
of supply.

9. In a loom for weaving tufted fabrics
having a tube frame and a supply of yarn
for said tube frame mounted independently
thereof, a yarn tensioning means acting upon

the yarn between said supplv and said tube-

u‘ame, and comprising in combination a

transverse rod bearing on all the yarn ends:

and means fixedly secured to and operated
by tbe tube frame for moving said rod in
accordance with movement of the tube frame
relative to the sourece of supply.

10. In a loom for weaving tufted fabrics
having a tube frame and a supply of yarn

for said tube frame mounted independently s

thereof, . a varn tensioning means acting

upon the yarn between said supply and said

tube frame, and comprising in combination,
spaced horizontal. yarn supports e\tendmo
transversely of the yarn, a transverse hori-
zontal rod positioned between said supports
and movable relative thereto, said rod be-
ing adapted to bear on the yarn, and meauns
fixedly secured to the tube “frame for mov-
ing said rod 1in ‘accordance with the move-

ment of the tube frame relative to the source

of supply.

11. In a loom for weaving tufted fabrics
having a tube frame and a supply of yarn
for said tube frame mounted 1ndepencgent]y
thereof, 'a yarn tensioning means acting
upon the yarn between said s supply and said
tube frame, and comprising in combmatwn,
a bar positioned near each side of the leom
and  extending longitudinally = thereof,
spaced . horizontal - yarn supporting rods
mounted transversely between said bais, a
member pivoted to each of said bars, a hori-
zontal yarn tensioning rod carried between
said members and posmoned between said
yarn supporting rods, said tensioning rod
being adapted to .)em' on the varn, and
means secured to said tube framé and con-
nécting .said piveted members to the tube
frame, whereby said tensioning rod may be
moved in accordance with the movement of
the tube frame relative to the source of sup-
ply.

1‘) In a loom for wea Vmo tufted fabrics,
means for inserting the pile tufts, compris-
ing in combmatlon, a plurali ty of tube
+rame\,, means for supporting a supply of

yarn for each of said tube frames independ--

ently thereof, means for presenting the tube

{rames at the fell of the fabric in a prede-

termined cycle, continuougly acting clamp—
ing means on each of said tupe frames for
movement of ‘the yarn relative
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thereto, and means for rendering said yarn
clamping means ineffective durlno a portion
of the movement of the tube frames.
~In a loom for weaving tufted fabrics,
means for inserting the plle tufts, compris-
ing in LOlllle&thll, a plur ality of tube
frames, means for supporting a supply of
varn for each ot said tube frames independ-
ently thereof, means for presenting the tube
frames at the fell of the fabric in a prede-
termined cy cle, continnously
ing means on each of said tube h‘ames for
ploveﬁtin_g movement of the varn relative
Mereto, releasing means on each of said tube
frames for rendennp said yamn clamping
means
movement of the tube fr: ame, and means on
the loom for operating said releasing means:
14. The combination with a loom for
weaving tufted fabrics having a plurality of
tube frames and a yarn supply for each of
aid tube frames mounted mdependenﬂy
thbreof of a chain for carrying said tube
immca, and yarn tcll°10n1’10 means secured
to said chain.
i5. The combination Wlth
weaving tufted fabrics having 4 pmrahty of

acting clamp-

ineffective duri ing a pormon of the

)

Lt

a loom for -

tube frames and a yarn Qupply for each of

said tube frames mounted independently
t hereof, of a chain for carrying said- tube
frames having substantially vertical = sec-
tions adapted o move simultaneously in the
same direction, and yarn tensioning means
f,(,CLlI ed to said vertical sections.

16. The combination with a loom for
W e'wma tutted fabrics having a plurality
m tube frames and a yarn supp]y for each
of said tube h"unes mounted 1nuenend ently
therect, of a chain for carrying said tube
frames having substantially vertical sections
adaptg to move s1multaneouqlv in-the same
direction, and a yarn tensioner “for each fube
frame acting on the yarn supplied thereto,

‘each of said tensioners being cecured 1o said.

vertical sections and heing adapted to take
up the slack caused by movements. of the
tube frame associated therewith relative to
the SOLh ce of supply.

17. The combination with a loom for
weaving tufted fabrics having a -plurality

of tuhe frames and & yarn supply for each

of said tube frames mounted independently
therest, of a chain for carrying said tube
frames having substantially vertical sections
adapted to move simultaneously in the same
d Te ctlon, and yarn tensioning means for

each tube i’rame, each compusmo a bar se-
cured to said vertical sectio ns, a member piv-
oted to said bar, a yarn tensioning rod car-
vied by said menmer and ‘ldapted to bear on
the yarn, and means for moving said piv-
oted member in accordance with the move-
ment of the tube frame asscciated therewith
relative to the source of supply.

18. The oomblmhon with a loom f

oY
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~the loom frame for operating said
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weaving “tufted fabnus having a plurahty'

of tube frames and a yarn suppl) for each
ot zaid tube frames mouz‘tod mdependeuntly
thereot, of a pair of chains for carrying said
tube frames, one chain being positioned

‘near each side of the loem and each -having
substantially vertical sections adapted- to

move simultaneously in the same direction,
and yarn tensioning imeans:for each tube
frame, each comprising two bars, one se-
cured to the vertical sections of each chain,
a plurality of yarn st uppor ting rods mounted
between said bars, members mvoted to eac
of said bars, a yarn tenqmnlno rod carried
by said members and pos1t10ned between
said yarn supporting rods, and means. for
connecting said members to the correspond-
ing tube frame.

19. In a loom for weaving tufted  fab-
rics, means for inserting the mle tufts, com-

prising in combination, tube frame carrying’

=]

chains, a tube chain feed shaft, sprockets

on gaid shaft carrying said chains, means for

angularly advancing said shaft intermit-
tently in either chrectlon. a plurality of tube
frames detachably secured fo said carrying
chains, means for supporting a supply of
yarn for each of said tube frames independ-

_ently thereof, transferring means for sue-

cesswelv presentmw the mbe frames at the
fell of the fabric, a reversing arm pivotally
mounted  on the loom . frame adapted- to
control the direction of feed of said shaft,
and means for automatically operating said
reversing arm to present said. tube frames to
the tl‘lDS;ClIan means in a predetermined
cycle.

20. In a loom for weaving tufted fdbrlcs,'

means for inserting the pﬂe tufts, compris-

g in Lombmauon, a plumhty of tube
frames, means for supporting a supply of
varn for each of said tube frames inde-
pendently thereof, means for presenting the
tube frames at the fell of the fabric in-a
predetermived  cycle,. continuously acting
yarn clamping means on said tube frames
{or securing said yarn to said frames, re-
leasing means on each of said tube frames
for ruﬂermo said clamping means ineffec-
tive, slack tensioning means for the varn
supply of each tube frame acting on said
varn when said tube {frames are moved
toward said source of suj pply and means on
hmp
veleasing means during a. paﬂ of the time
said tensioning mieans is inaetive.

21. In a loom for weaving tufted fabrics,
means for inserting the pile tufts compris-
ing in combidation, a plumhlv of tube
immes, supporting means for
means for removing the tube fmmes from
said supporting means and presenting them
singly and in a predetermined cycle to the
fell of the fabric, a distant yarn supplying
means for each tube frame, continuously

satd LT anws,'
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acting clamping means on each of said tube
frames, distant-slack tensionino means for
the va 'n snppTV of each frame, means se-
cur ed to each frame for rendering said ten-
sioning menns ineffective while mh frame
is removed from said supporting means, and

means for rendering saild clamping means |

ineffective at the end of the outward move-
ment of a tube frame and during a- portion
of the return movement tr‘v7 ird 1ts suppoL t-
ing means.

99. The co’nbmatlon with a loom for

42

weaving tufted fabrics having a plurality -

of tube frames and.
of said tube frﬁmes
thereof, of a chain for carrying said tube
frames Imvlno gubstantially vertical sections
adapted to move sunvleaneovslv in the same
direction; and varn tensioning” means for

a yarn supply for each

‘each ‘tube frame, each comprising a bar se-
cured to said vertical @‘ec‘clonb5 a bell crank
rod:

pivoted to said bar, a yarn tensioning
secured to one arm of said bell erank and
dcmpted to bear on the yarn, and a connec-
tion between the other arm of said bell
rank and the corr ﬁspondmo tube frame.

A tube frame carrying chain operat-

ing medlupsm, comprising in combination,

o feed shatt operatively  connected to the
tnbe chain, means to angularly wdvance'said
shaft intermittently in either direction, a

mounted 1ndependently
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pivotally mounted reversing arm adapted to

control the direction of feed of said, shaft,

and means for automatically operating said

réversing arm in accordanee with a deﬁmto_'

plan, Wl\ereby the tube frames may be pre-
sented in a predetermined cycle, including
a chain arranged adjacent said arm, and
cams upon said chain adapted to raise and

lower said arm in accordance with a pre'lem

termined cycle of operations.

24. A tube frame carrying chain operat--

ing mechanism, comprising in combination,
a feed shaft onel 1tively ‘connected to the

tube chain, means to angularly advance said.

shaft .intermittently in either direction, a

pivotally mounted reversing ar'n adapted to.

control the direction of féed of said shaft;
and means for automatically operating said
reversing arm in accordance with a deﬁnlte

nlan Whereb the tube frames may be pre-
5 y y I

uented in a predetermined cycle, including a
chain arvanged adjacent said arm, a plum]—

ity of cams upon said chain a dapted to oper-

ate said arm ‘in accordance with ‘a prede-

termined cycle of operations, and means for’
advancing said chain alternately with the-

movement of said tube chain feed shaft.

25. A tube frame carrying chain operat-
ing mechanism, comprising in combination,
a feed shaft operatively connected to -the
tube chain, means to angularly advance said
shaft intermittently in either direction, a
pivotally mounted reversing arm adapted to
control the direction of feed of said shaft,
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and means for antomatically operating said
reversing arm in accordance with a definite
plan, whereby the tube frames may be pre-
sented in a predetermined cycle, mcluding
a chain arranged adjacent said arm, a plu-
rality of cams arranged upon said chain in
a predetermined sequence and adapted to
operate said arm, means for advancing said
chain including a bell crank, said bell crank
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being alsc connected to the feed shaft ad- 190
vanecing mechanism and being adapted to
operate the feed shaft on one throw and the
reversing arm operating chain on the other,
and means- for actuating said bell crank.
In testimony whereot I hereunto aflix my 5
signature. : :

 GEORGE CROSSLAND.



