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2,710,028

LCOP PILE ATTACHMENT FOR AXMINSTER
LOGMS AND METHOD OF WEAVING

Joseph T. YWhite, Charlotte, N. C,, assignor, by mesne
assignmernts, o Fielderest Mills, Inc., a carpﬁratwn of
Delaware

Application Viay 11, 1933, Serial No. 354,330
22 Claims, (Cl. 139—3838)

This invention relates to looms of the type known as
Axminster looms used in the manufacture of rugs and
other cut pile fabrics. More especially, this invention re-
lates i0 an attachment for conventional Axminster looms
which facilitaies the weaving of loop pile fabrics thereon
without materially changing the conventional weaving
imsirumentaiities oi the loomn.

tHeretofore, it has been customary to make loop pile
rugs on looms especially built for this purpose. Most of
these especially built looms for weaving a loop pile fabric
have devices for shifting continuous tufted yarns across a
plurality of pile wires which are withdrawn from the full
width of faoric and makes the loops in said fabric have
a ilat conventional appearance in the finished product.

The primary object of this invention is to provide an
attachment for an Axminsier loom for weaving pile
fabrics such as that shown and described in my co-pend-
ing application entitied Loop Pile Fabric, Serial No.
350,710, filed April 23, 1953. |

Another object of this invention is to provide a mecha-
nism incorporated in a loom for weaving a loop pile
fabric into an independently woven fabric in a continuous
process, with the ground warp varns taken from warp
beams in the usual manner and with filling yarns woven
with the warp yaras to form the backing or ground fabric,
while the loop pile is formed from continuous strands of
yarn taken from a beam and interwoven with the ground
fabric in icop formation. The forming of loops in carried
out by means of loop forming fingers which are moved
behind a plurality of the pile yarns, which extend from a
plurality of pile yarn tube guides, and which then move
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- Axminster loom of a type known as a

dowawardiy into an open shed formed by the ground -

WATP VArns as a Singie or doubie filier varn is inserted
through the shed and over the pile varus, after which the
filler varn is beat up to form 10013.: of the pile yarns.

it is another obiect of this invention to provide an
impreved loop forming attachment for looms, particu-
larly of the Axminster type, wherein pile yarns are con-
tinuousiy directed, by means of pile yarn tube guides, to
the ground fabric being woven, said attachment compris-
ing a plurality of rigid icop forming fingers arranged in
a row extending from adjacent one selvage of the fabric
1o the oiher immediately above the fell of the fabric. The
proximal lateral portions of adjacent fingers overlap each

cther and automatic control means are provided for re-
ciprocating said fingers laterally, longitudinally and verti-
caliy in fimed relation to the movement of the pile yam
guide tubes and the loom reed in a loop forming opera-
1101.

Another cbject of this invention is to provide an attach-
ment which may be readily attached to the present types
of Axminster looms without the expense of rebuilding the
entire 1ocm, but creating a new loom in its capability of

periorining functions and weaving fabrics for which such

lo0ms were never previcusty suited.
Some of the objects of the invention having been stated,
other objects will appear as the description proceeds, when

113
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taken in connection with the accompanying drawings in
which—

Iigure 1 is a front elevation of an Axminster loom with
the improved loop forming attachment mounted thereon
and with parts broken away;

Figure 2 is a plan view of the loom, partially in section,
taken substantially along the line 2—2 in Figure 1

Figure 3 is a side elevation of the loom looking at the
left-hand side of Figure 1; |

Figure 4 is a fragmentary, somewhat schematic, verti-
cal sectional view taken substantially along the line 4—4
in Figure 1;

Figure 5 is an enlarged elevation, with parts in section,
looking at the right-hand side of Figure 1 and being taken
substantially along the line 5—5 in Figure 1:

Figure 6 is an enlarged vertical sectional view taken
substantially along the line 6—¢ in Figure 1;

Figure 7 1s a fragmentary sectional plan view taken
substantially along the line 7—7 in Figure 6;

Figure 8 is an isometric view showing the loop fingers
forming loops of the pile yarn and iaken looking at Figure
2 in the general direction of the arrow 8

Figure 9 1s a view similar to Figure 8, but showing the
1oocp forming fingers in a different position from that
shown in Fi gure 3;

migure 10 is a SE:CUOI]B.I elevation loahmﬁ at the right-
hand side of Figure 8, but showing the tubular loop pﬂe
varn guides in lowered, rearward position:

Figure 11 is a view similar to Figure 10, but showing
the loop pile yarn guides in raised, forward position and |
the reed 1n beat-up position;

Figure 12 is a fragmentary plan view of two of the loop
forming fingers taken substantially along the line 12-—12
in Figure 11;

Figure 13 is an enlarged vertical sectional view taken
substantially along the line 13-—13 in Figurs 12;

Tigure 14 is a vertical secticnal view taken substan-
tially along the line 14—34 in Figure 12.

Referring more specifically to the drawings, the nu-
merals 10 and. 11 indicate opposite side frames of an
mcdel A loom
manufactured by Crompton and XKnowles Company,
Worcester, Massachusetts. The side frames 1% and ii
are spaced from each other and held in an upright posi-

» tion by an upper girt 13, an intermediate girt 14 and

front and rear lower girts 15 and 14, respectively (Figure
6). The side frames 1¢ and 11 are also spanned by an
upper horizontal frame member i7 and a conventional
breast beam 28 which supports a breast plate 21 and
oppcsite ends of which are suitably secured to the 51de
frames 19 and 11.

Referring to Figures 2, 3, 5 and 6, it will be obsprved
that the loom is also provided with conventional upper
and lower ground warp beams 22 and 23 from whence
warp yarns W—1 and W-2 pass over conventional whip
rolls 24-and 25, respectively. The ground warp yarns
W-1 and W-2 then pass through respective heddles 28
and 27 which are adapted to have vertical movement in
end brackets 30 and 31 (Figure 2) fixed to the inter-
mediate girt 14. In this instance, there are two sets of
heddles 26 and one set of heddles 27. These heddles 26
and 27 are conventional and are vertically reciprocated
to torm a shed of the ground warp varns W1 and W-2
iIn a conventional manner. It is evident that a greater
number of sets of ground warp yarns may be used and
that any desired number of separate heddles, one for each
ground warp yarn, may be used, as desired, without de-
parting from the spirit of the invention. |

The warp yarns W-1 and W-2 pass from the heddles
26 and 27, through a conventional reed 33 carried bv a
conventional lay 34 supported by a pair of relatively short

swords 35 and 36. The swords 35 and 36 are fixed on a




o 52 fixed on a shaft 53 (Figure 1).
- that the main cam shaft 5§ extends further-to the right

- ciprocation of the heddles 26 and 27, at which  tin

. 2710 028

-3_.

mnvenfronal reed rocker shaft 37 whrch rocks from rear-

N as shown in Frgures 3, 9 and 10 through which tha ﬁlhng _-

ward position to forward position each time a pick is =

made by the loom. -The ground warp yarns W-1 and

.~ W-2 are woven: into a ground fabric R at the tip of the

~ breast plate 21 this aIso being known as the fell of the:-

fabric.

- The fabric R therr extends over the breast plate 21 and
-substantrally around a sand or take-up roll 40 rotatably
-mounted in a pair of bearings 41 and 42 fixedly secured

 to the frame members 18 and 11. The fabric R then
" passes partially around a fabric releasing roll 43 and- ex-

~ tends downwardly to a roll 45 rotatably mounted in a

B pair of bearing blocks 46 and 47 fixed to the floor F
- which the loom rests.

Oon

- fabric is woven.

yarn needle 70, along with the filling yarn F-1, passes.

As the filling yarn needle 70 moves from left to right

in Figure 2 or to the position shown in Figures 1 and 2,

" the double shot of filling yarn F—1 or double weft is left -

in the open shed formed by the warp yarns W-1 and W--2,

.  after which the reed 33 is caused to move forwardly and- :

beat-up the filling yarn to thereby form the ground .or

' base fabric R with which the independent loop pile yarns
10 -

are interwoven in a manner to be presently described. |
Rotarably mounted in the side frames 19 and 11 is a -

“pile or loop warp beam 85 from which loop or pile warp

 yarns W-3 are withdrawn, downwardly and forwardly,

From this roll 45, the fabric R
extends to a conventmnal take-up roll, not shown, as the 1
- The rolls 40, 43 and 45 are conven- -

- tional on this type loom and are connected with the let-off
~ and . take-up mechanisms of the loom so that the warp-

- yarns and the fabric R are malntamed undar a constant
- predetermined tension. .

 Referring to F1gures 2, 3, 4 5 and 6, thera 15 shown a -

conventional main cam shaft 80, journaled in suitable
- . bearings adjacent each side frame i9 and 11 and which
- extends beyond the side frame 10 and has a bevel gear

51 fixed thereon which meshes with a smaller bevel gear

It is to be understood:

agamst a guide rod 86 fixed ‘at -opposite - ends ‘thereof on'--_-;'

“a pair of supporting arms 87 fixed on the upper girt 13— |
The pile warp yarns W-3 then pass

(Figures 1 and 6). _
downwardly beneath a whip roll 99, apposrta ends of
which are fixed on the forward ends of a pair of arms 21

- and 92 pivotally mounted at therr rear ends, as at 93, on
a pair of brackets 94 and 95.  The whip roll 99 serves as™ .

restrammg and let-off means for the pile warp yarns
W-3. The brackets 94 and 95 are fixed on the rear

- surface of the upper girt 13 adjacent the side frames 10

“and 11, respectively. Of course, the pile yarn beam 85

has the usual tension or brake means, not shown, asso-

_crated therewrth for mamtammg the ya:rns W-—3 andar“::'_"

~ tension.

1n Frgure 2 than shown and has a conventional driving

° means, not shown, for contmuously driving the main cam
Arrows 111_

- shaft 50 in the direction- indicated by the
Figures 5 and 6 while the loom is operating.

. Frxadly mounted on the shaft 53, at the frant end

30

 thereof in Figure 2, is a crank arm 55 to which one end

of a link 56 is pivotally connected and the other end of

- which is pivotally connected to a segmental gear 57. The
lower end of gear 57 is oscillatably mounted, as at 68, on

the loom frame and the upper edge of said segmental '

- ~ gear 87 engages a pinion 61 fixed on a shaft 62 rotatably

mounted in a bearing 63. The end of shaft 62 0pp031te
gear 57 has a drum 64 fixed thereon.

- - It is thus seen that, as rotation is lmparted to the main -
~ cam shaft 50, the bevel gear 51 rotates the bevel gear 52,

40

along with the shaft 53 and the crank arm -85, to .im’part :

oscillatory movement to the segmental gear 57

~drum 64. -The drum 64 has a cable 644 wrapped there-
‘around which passes over a pulley 65 and is connected,
- by conventional means, not shown, to a filling yarn carry-
~ ing needle 7¢ (Figures 1, 2 and 5) slidably mounted in

~ a needle guiding bar 71 which extends laterally from the

through -
the connecting link 56 to, thus, impart oscillation to the

‘The arms 91 and 92 ‘each’ has pwotally connected
intermediate their ends, as at 96, a connecting link 97
(Figure 6).
connected to rocker arms aﬂﬁ and 101 pivotally mounted
intermediate their ends, as at 102 and 183, on brackets

184 fixedly secured to the side frames 1@ and 1%, but

only one of which is shown. The rocker arms 109 and -

5 101 have, pivotally mounted adjacent their outer ends,

respective connecting links 106 and 197 which extend

upwardly in Figure 1 and are pivotally connected to-crank -
arms 130 and 111 fixed on an upper rocker shaft 112. |

The shaft 112 is oscillatably mounted in bearings 113

(Figures 3 and 6) fixed on the upper- g:rt 13, andina -
bearing 114 fixed on the upper end of a standard MS_-: =

resting on the floor ¥ (Figures 1 and 5). |
The upper rocker shaft 112 is caused to osr*ﬂlate by

~means “of a pair of crank arms 128 and 131 fixed on
“opposite ends thereof (Figures 1, 3 and 5).

“Tne ouiar

- ends of said arms 128 and 121 are¢ pivetally connected 1o

¥,

‘right-hand side of the loom in Figures 1 and 2. Thus; .

the drum 64 causes the needle 70 to move, in timed rela-

" _ tion with the loom, into the shed formed by the ground

warp varns W-1 and W-2. Upon each movement of the

filling yarn carrying needle 78 from adjacent. the side

- frame 19 to the opposite selvage- of the fabric R, adjacent

- - the side frame 11, yarn carried by a bobbin 75, mounted
adjacent the side frame 11, catches a filling yarn F-1

‘(Figures 2 and 8), fed to the needle 70 in a conventional

- manner to prevent the same from being pulled back
through. the open shed formed by the ground warp varns
"W-1 _ and W-2 as the filling yarn carrying needle 70 is

again moved across the fabric from left to right in Figure

2 by the reverse movement of the drum 64. "The needle

'_ guide bar 71- and the bearing 63 are supported by an

- upright framework 89, the lower end of which rests upon"
the floor F and the left-hand end of which, -in Flgura 1,

18 sultably secured to the side frame 19.

- The ground fabric R is formed by the WafP yarns W_l a mediate surfaces of the cam wheels 140 and 141 on the

‘main cam shaft 50, the upper ‘rocker shaft 112, __
‘intervening connections, is caused to move in tha opposiie.

“and W-2 and double shots of the filling yarn F-1 in a

conventional manner and, therefore, only a brief descrip-
‘The warp yarns W-1

tion of this operation will be given.

respective downwardly extending, extensibly adjustable |
links 123 and 124, which are pivotally connected, as at

125, to respective lever arms 130 and 131. The lever .
crms 130 and 131 extend rearwardly and are pwotallyﬁ'_ -

connected, as at 132 and 133, to upstanding bearing mem- .
bers 134 and 135. The lever arms 139 and 13Y have
rollers or followers 136 and 137 rotatably mounted inter-
mediate their ends which are adapted to engage and ride

upon- respective cam wheels 140 and 141 ﬁxad on the

main cam shaft 56. |
Tt is thus seen that, as mtatlon is 1n1parted to the cam

~ shaft S¢, the manner previously describsd, the cam -

Co

~ wheels 140 and 141 rotate continuocusly, -
tion indicated by the arrows in Figures 3 and 5, to cause

the lever arms 130 and 131 to move upwardly as the high .

spots on the cam wheels 140 and 141 move into engage-

ment with the rollers 136 and 137 on the arms 130
“and 131. As the arms 133 and 131 are caused to move

< upwardly, the crank arms 120 and 121

‘move upwardly

- to, thus, rock the upper rocker shaft 112 in one direction.

and W-2 are caused to separate by relative vertical re-

- reed 33 is at its rearward pasrtron to form an open shed

e the

- Of course, as the rollers 136 and 137 on ths arms 13¢

and 131 move into engagement with the low or inter-
through

direction, thus causing the rocker shaft to oscillate con- .

tmuously a predetermined amount in each drrect on dar o

ing - operation - of the loom. - -
As the upper rocker shaf* 112 is caused to oacrﬂa‘ia, 111-;'-'.

The upper ends of the links 97 are pivotally .

in the direc-



S
the manner described, it is thus seen that the crank arms
119 and 111, which are fixed on the rocker shaft 112,
are oscillated and, thus, through the intervening con-
nections, cause the whip roll 90 to reciprocate up and
down in Figure 6. This insures that the warp yarns W-3
will be under greater tension while the whip roll 99 is in
1ts Jowermost position and will bz under very little cr no
tension while the whip roll 0 is in its uppermost position
(Figure 6).

After the pile warp yarns W-3 have passed beneath
the whip roll 90, they then move upwardly and over a
second guide rod 145 (Figures 1 and 6), opposite ends of
which are fixedly secured to upwardly extending sup-
ports 146 and 147 whose upper ends are fixedly secured

to the upper bracing member 17. The pile warp varns ?

V-3 then pass downwardly from the guide rod 145
and through a plurality of yarn guide tubes 150 which are
conventional parts of an Axminster loom. In this in-
stance, only one pile warp yvarn W-3 is shown passing

through each tube 150, but, of course, several yarns may ¢

pass through each tube, if desired. The tubes 150 are
fixed to the front surface of a common tube carrier or
support 131 which rests in a tube cradle 152. The lower
ends of the tubes 150 are of smaller diameter than their
upper ends so adjacent tubes can straddle the ground warp
yarns when posttioned as shown in Figure 10. The tube
cradle 152 is secured at opposite ends thercof in a pair
of substantially mnverted T-shaped brackets 153 and 153’
adjacent each of the side frames 16 and 11 (Figures 1, 3,
5 and 6).

Since the inverted T-shaped brackets 153 and 153’
at opposite sides of the loom are identical and the linkage
therefor is the same at opposite sides of the loom, the
reference characters indicating the parts associated with
the inverted T-shaped bracket 153" at the left-hand side
of the loom will bear the prime notation and only the
parts assoclated with the inverted T-shaped bracket 153
at the right-hand side of the loom will be described. .

The inverted T-shaped bracket 153 is shown in its

uppermost position in Figure 6 and is caused to move .

downwardly from the position shown in Figure 6 and

then upwardly by a link 154 pivotally connected, as at

355, to the rear end of the inverted T-shaped bracket
153. The rear end of the link 154 is pivotally connected
to the upper end of a crank arm 157 whose lower end
is fixed on a rear rocker shaft 160 extending from one
side iframe of the loom to the other and being journaled
in bearing blocks 161 and 161" (Figures 6 and 3, respec-
tively). Fixedly mounted intermediate the ends of the
rocker shaft 160 (Figures 2 and 4) is a crank arm 162
which extends downwardly in Figure 4 and has a ten-
sion spring 163 fixed to the lower end thereof. The
other end of the tension spring 163 is connected to the
fower girt 15 to normally urge the rocker shaft 169 in
a counterclockwise direction in Figure 4.

The crank arm 162 has a cam follower or roller 165
thereon which is urged into engagement with the outer
periphery of an irregularly-shaped cam wheel 166 by
spring 163, The cam whee]l 166 is fixed on the main
cam saft 30, It is thus seen that, as the main camshaft
50 rotates in the direcition indicated by the arrow in
Figure 4, by the means previously described, the crank
arm 162 is moved slightly in a counterclockwise direc-
tion, as the low spot of the irregularly-shaped cam wheel
166 moves into engagement with the roller 165 on the
cran¥X arm 162, to thus impart rearward movement tc the
upper ends of the crank arms 157 and 157'. Of course,
the intervening connections cause the loop warp yarn
guides 1590 to move rearwardly in Figure 6.

2,710,028
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connected to the respective guide bars 179 and 178, as
at 173 (Figures 1 and 6). The upper eads of the guide
bars 170 and 170’ have the upper ends of respective links
176 and 176’ pivotally connected theretc whese lower -
ends are pivotally connecied to respective crank arms
136 and 188" fixed on the upper rocker shaft 1i2.

As oscillation i1s imparted to the upper rocker shaft
112 in the manner previously described, the crark arms
180 and 180’ are oscillated up and down and, through
intervening connections, cause the loop varn guide tubes
159 to move up and down in timed relation with the for-
ward and rearward movement of the guide tubes 150 as
efiected by the cam 166 on the main cam shaft 39. This
causes the loop warp guide tubes 15¢ to miove in an
arcuate path from substantially the position shown in
Figures 6, 8, 9 and 11 to the position shown 1n Figure
10 and vice versa.

In this instance, the movement of the loop warp guides
150, downwardly and rearwardly 1n an arcuate path, from
the position shown in Figures 6, 8 and 11 to that shown
in Figure 10 is timed with reciprocation of the filling
yarn needle 70 so that the yarn tube guides 150 will only
be in the position shown in Figure 10 every third time
the filling yvarn needle 70 passes from one side of the
open shed to the other and back to its original position
and while it is inserting a double filling yarn F-1. It
1s evident that a fabric could be woven with the ap-
paratus described which would not have a loop vile, but
would weave the loop pile yarn W-3 inio the base of

the fabric, if the pile formlncr fingers, to be presenily

described, were not used.

However, the primary Ob]E:Ct of this mventlon 15 1o
provide means facilitating weaving a loop pile fabric on
Axminster looms and, to this end, there is provided a

- fransverse row o1 loop forming fingers 183, each of which

is substantially L-shaped in plan thereby forming a lateral
portion 1854 and a longitudinal portion 1855. The por-

- tion 185b of each finger 185 is fixed on the rear end

of a forwardly and upwardly inclined loop finger carrier
bar 189 having an enlarged front end portion 187 pivot-
ally mounted on a stub shaft 199 and beld thereon by a

-nut 191,

Said stub shaft 190 has a spacing shoulder 193 inter-
mediate its ends (Figure 13) and a threaded lower por-

tion 194 which penetrates, and i1s held in engagement

with, a corresponding rearwardly extending finger car-
rier support bar 195, as by a nut 196. The rear ends
of the support bars 195 are suitably secured, as by weld-
ing, to a loop finger control rod or primary finger rocker
shaft 197 which has been used heretofore as a tuft rod
contirol bar on conventional Axminster looms. A spac-
ing bar 200 is suitably secured to the upper surface of
each support bar 195, rearwardly of stub shaft 198, and
on which the loop forming finger carrier bars 186 have
sliding movement and which are used to support the rear
or free ends of the loop forming finger carrier bars 186.
- Each loop forming finger carrier bar 186 is straddied
by an inverted U-shaped cuff member 281 adjustable

- along the corresponding loop forming finger carrier bar

60

65

The yarn guide tubes 158 are moved downwardly and -

upwardly with the inverted T-shaped brackets 153 and
153" by means of angularly disposed guide bars 179
and 170’ (Figures 1, 3, 5 and 6). Each of the guide bars
170 and 170’ is slidably mounted between a pair of
suide ways 171 and 172. The upper ends of the in-
verted T-shaped brackets 183 and 153’ are pivotally

70

295 held thereon by a snap ring 2§8.

186 as by a set screw 282. Each cuff member 2¢1 has
integral therewith a stub shaft 263, which extends up-
wardly in Figure 14 through a common tie rod or bar
It 15 thus seen
that, by imparting movement to the tie rod 293, trans-
versely of the loom, the loop forming fingers 185, along
with the carrier bars 186 are caused o swing about the

stub shafts 199 to thus move the loop forming fingers
186 in an arcuate path between the position shown in

Figure 8 and substantially that shown in Figure 9. |
Referring to Figures 1 and 2, it will be observed that
the tie rod 205 has one end of a link 2i8 pivotally con-
nected to 1ts right-hand end, as at 211. The outer end
of the link 210 is pivotally connected, as at 212, to.one

- arm of a bell crank 213, the other arm of which has one

end of a link 215 pivotally connected thereto, as at 214
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7.
(Flgnres 1, 2 and 5).
‘and Is eenneeted {o the. upper end of a crank arm 216.

‘The lower end of the crank arm 216 is pivotally con-

nected, as at 220 (Figure 5), to a bearing stand ZZ1 eX-.
tending from the floor F and a roller or follower 222 is

The link 215 extends rearwardly

- mounted intermediate the ends of the crank arm 216 and

is urged into engagement with the outer periphery of aa

elliptical cam 224 fixed on the main cam shaft 30. The
roller 222 on the crank arm 2186 is urged mto engagement

 with the elllptlcal cam 224 by a tension spring 225, one
. end of which is connected to the upper end of the arm

216 and the other end of which is connected to a standard
26 fixed to the framework 80. I

10

The standard 226 has a plat orm 230 (thnres 1, 2 and .

| | 5 ) fixed on its upper end in which a pivot shaft 231 is

15

fixedly mounted and on which the previously described

bell crank 213 is pivotally mounted.. It is thus seen
that, as the cam shaft 59 rotates, in Figure 3, the elliptical

~ cam 224 causes the- crank -arm 216 to oscillate and,
through intervening connections, causes the bell crank.
213 to oscillate, to thereby impart oscillation to the tie

" rod 295 and the loop forming fingers 185.

8

necting link 252 pivotally connected thereto, as at 251

(Figures 5 and :6), the lower end being pivotally con-
nected, as at 253 (Figure 7), to a lateral arm 254 fixed to
a rocker arm or lever 255 also pivotally connected
intermediate its ends at 241 on the standard 242.
The lever 255 has a cam follower or roller 256 monnted'

‘thereon Whmh is urged into engagement with an irregu-
~ Jarly-shaped cam wheel 260 by a spring 259 (Figure 6)

attached to lever-255 and spring anchor 249. The cam

wheel 260 is fixed to the side of. the cam dmder plale o

247,. eppesﬁe the cam wheel 246."

It is thus seen that, rotation of the main cam shaft 56
(Figure 6) and the irregularly-shaped cam 260, in the

direction indicated by the arrow, causes the high part.

of the cam 260 to engage the roller 256 on the rocker -
arm 255 with each revolution thereof and, thus, the

 forward end of the rocker arm 255 moves -upwardly,
- along with the connecting link 252, to move the bracket -
- 250 and the loop finger control rod or primary finger

Now, in order to move portions 185a of the loop forrn-f. .-

ing fingers 185 in back of the pile warp yarns W-3 ex-
- tending from the loop yarn guide tubes 150 to the feil
of the fabric to form loops over the loop forming fingers

185, the tie rod 205 is moved to the right in Figures 1

and 2 each time the high part of the elliptical cam. 224

"~ (Figure 5) moves into engagement with the follower
222, " Also, as. the loop forming fingers 185 move. .out-
- wardly or to the right, they are moved rearwardly .and

29

rocker shaft 197 -in a clockwise direction in Figure 6 -

to thereby move the loop forrnlng ﬁngers 185 ferward}.y o

-relatwe to the pos:tlen shown in Flgure 8.

o Method of operatton

Brleﬂy, eaeh cyele in the operation. of the nnpreved." '

- Ioep forming apparatus may be carried eut in seven steps. '

- at the beginning of each cycle, the loop forming fingers -
30 |

and, for purposes of description, it is to be assumed that -

185, the loop pile varn guide tubes 150 and the reed 33

- occupy substantlally the p051tlen shown in Figures 8 and

then forwardly relative to the warp yarns W-3, extend-

- ing downwardly from the loop yarn guide tubes 15¢ to- -
~ the fell of the fabric, by like movement of the loop
forming finger control rod 197 Wthh 18 effected by means

which will now be described.

- It will be observed in Ftﬂnres 1, 2, 3 5 and 6 that'
 opposite ends of the loop ferming finger control rod 197
- are oscillatably mounted in the upper ends of brackets
- 227 and 227’ which extend dewnwardly and are. fixed on
a secondary finger rocker shaft 228, opposite ends of
‘which are oscillatably mounted in bearings 229 and 229" |

' fixed on' the side frames 18 and 11 of the joom. The
- rocker shaft 228 aiso has a crank arm 235 fixed thereon

(Figures 5 and 6), the cuter or rear end of which has
the upper end of a link 237 pivotally. connected thereto
. whose lower end is prvotally eonneeted to-a reeker arm

.'er lever 240 (Frgure 6).

" The lever 240 is eseﬂlatably meunted 1ntermed1ate :
its ends, as at 241, on a standard 242 fixed on a support

35
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11. 'The series of seven steps in each cycle of the opera-

~ tion of the improved leep pile ferrmng apparatus is as

follows: |
- Step No 1 ——Leep fornnng ﬁngers 185 swmg out-

_wardly relative to prevleusly formed leeps to the right
“in Figure 8 or toward the observer in Figure 11, and
~ start.to .move forwardly or away from the reed 33 as -
“the portions 185« of the fingers 185 are withdrawn from
In so doing, the fingers
- 185 also move upwardly.in an arcuatc path in the course .
~ of their forward movement to their foremost position. = =~ -
filler yarns..-- |

the previously formed leeps

Step No. 2.—In this instance, two double

 F-1 are cast by needle 70 and beat up by the reed 33.

These two double filler yarns will - appear beneath- the o

subseqnently formed loops as shown i in my said ce-pend- -

- 1ng application, Serial No. 350,710."

plate 243 which extends between and is fixed to the front .

~ and rear girts 15 and 16. The rear end of the rocker
" arm 240 has a cam follower or roller 245 mounted there-

on which 1is urged into engagement with an irregularly-

shaped cam 246 by a tension spring 248, one end of
- which is secured to the arm 246 and the lower end of
which is secured to a

sprlng anchor 249 on the floor F

(Figure 6). The cam 246 is fixed to one side of a cam

 divider plate 247 fixed on the main cam shaft 50. It is
~ thus seen that, as rotation is imparted to the main cam
shaft 50, in the manner described, the irregularly-shaped

cam. wheel 246 causes the rear end of the rocker arm

- 240 to move downwardly once during each revolution of

cam shaft 50, and, through intervening -connections,
moves the loop forming '-ﬁnger control rod 197 for-
~wardly of the position shown in Figures 8 and 10 and

09

5_[‘____
~ wardly while raised .and. start to swing inwardly as the

- Step No. 3.~-The fingers:-1835, wh1eh have rematned m j-' N
a forward raised position during the weaving of the.,

last-mentioned two double filler: yarns, then move rear-

free ends of the pnrtlens 1854 ‘of the fingers 185 reach

the vertical plane of the fell of the fabric so the leading -

- or free ends of the. ﬁngers 185 start to pass in back of
the corresponding pile warp yarns W-3 extending from
the plle yarn guide tubes 150 to the fell of the fabrrc as' e

- fshewn in Figure 9.

60
~ above the fell of the cloth as shown in Figure 10. In
" so doing, it is to be noted that the free ends of the lateral
- portions 185z of the fingers 185 overlap the heel por-

Step No. 4.—After the ﬁngers 185 have swnnﬂ all the |

- way . inwardly or away from the observer in Figure 9, - -
they are lowered to .a position against or Immedlately“ .
In

 tions of the next adjacent fingers immediately adjacent

85

then rearwardly to substantially the pOSltIOIl shewn in

‘Figures 8, 9 and 10.

As the loop forming fingers 185 1n1t1a11y move for--

"'Wardly away from the fell of the fabric, in each cycle,
they are moved upwardly by slight rotation of the loop
finger control rod 197 which is imparted thereto by

~means of a crank arm 250 fixed on the right-hand end
of the loop finger control rod 197. - The outér or rear

70

the juncture of the lateral and the longitudinal portions

1854 and 1855h, as shown in Figure 8, to thereby insure -

that all of the pile warp yarns W-3 are ensnared by the-

Ieop forming fingers 185. L
.~ Step No. 5—The pile yarn cuide tubes 150 then move

from the forward raised position shown in Figures 6, 8
and 11, downwardly and rearwardly, in an arcuate path,

- so they mementanly occupy the lowered rearward posi-

tion shown in Figure 10 and wherein the- lower ends of -

the pile yarn guide tubes 150 are disposed between: ad- |
.-end of the crank arm 250 has the upp....r end ef a een—-- 75 ]acent gronnd warp yarns fermlng the UPPEI' POI'tIGIl Gf'-__--"-f o
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the shed, which are the ground warp yarns W-1 in Fig-
ure 10 in this instance.

It will be noted that the reed 33 is then its rearmost
position and the pile warp vyarns are drawn over the
upper edges of the loop forming fingers $85 and down-
wardiy between adjacent ground warp varns which form
the upper portion of the stied. As the tubes 158 move
from the position shown in Figures 8, 9, and 11 to that
shcwn 1n Figure 10, the pile yarn whip roll 80 moves
upwardly to momentarily slacken the pile warp yarns
W-3 1n order that the pile warp varns W-3 may be
withdrawn through the loop pile yarn guide tubes 134 as
the tubes 150 move from the forward raised position
to the rearward lowered position (Figures 8 and 10, re-
spectively). | | - -_

Step No. 6.—The pile yarn needle 7¢ then passes
through the shed formed of the ground warp varns W-1
and W-2 1n a reciprocal manner to cast at least one
cdouble iiller yarn or double weft above the portions of

the pile warp yarns W-3 which are then held in the shed @

formed by the ground warp yarns W—1i and W-2 by
the ioop pile yarn guide tubes 150.

Step No. 7.—The guide tubes 15¢ then move upward-
iy and forwardly in an arcuate path from the position
shown 1n Figure 10 to that shown in Figures 8, 9, and 11,
simultaneously with downward movement of the whip
rolt 0 in Figure 6 and simultaneously with a beat-up
siroke of the reed 33, whereby the whip roll takes up
iie slack in the pile warp varns W-3 and the third double
weft or filler yarn is beat against the fell of the cloth to
compiete the formation of a transverse row of loops and,
in which instance, the parts will again occupy the posi-
tion shown in Figure 8 preparatory to a repeat cvcle.

A moere specific description of the manner in which
the series of steps of each cycle are carried oui will now
given. The loop forming fingers 358 are swung out-
waraly rzlative to the loop pile warp varns W-3 in Step

No. 1 by means of the high point of cam 224 moving

into engagement with follower 222 (Figure 5) to thereby
move the lever or crank arm 216 and link 215 io the
right or rearwardly to cause the bell crank 213 to move
in a counterclockwise direction in Figuré 2. Of course,
the bell crank 213 is connected to bar 205 by means of
Iimk 21$ and thus swings the fingers 185 outwardiy.
As the fingers start to move outwardly, they are also
caused to move forwardly so the free ends thersof, in
the course of their arcuate movement, do not move rear-

wardly relative to the pile warp yarns W-3. Alsc, the

fingers start to move upwardly at the time that they are
moved outwardly and forwardly and the forward move-
ment of the fingers is caused by the high point of the
cam 246 (Figure 6) moving into engagement with fol-
iower 243 on lever 248. This causes the secondary rocker
snatt 228 to move in a clockwise direction in Figure 6,
thereby moving the brackets 227 and 227’, the primary
finger rocker shaft 197 and the fingers 185 in a like di-

rection, or, in other words, the fingers 185 are caused

to move forwardly to their foremost position.

it 1s evident from the relative shape of the cams 245
an¢ 269 1n Figure 6, that, at substantially the same time
that the fingers 185 start to move forwardly, they are
caused to move upwardly, due to the high point of cam
240 engaging the follower 256 on lever 255 which,
through intervening connections, causes the crank 259
to move 1n a clockwise direction in Figure 6 to thereby
cause the primary rocker shaft 197 to move slightly
in a clockwise direction in Figure 6, to, in tuin, swing

the fingers 185 upwardly to substantially the position.

sbown in Figure 9 relative to the fell of the fabric.
During the latter outward, upward and forward move-
ment of the loop forming fingers 185, the reed 33 is
moving rearwardly and then occupies a rearward posi-
tion as shown in Figures 8 and 9. In the course of the

forward movement of the fingers 185, Step No. 2 is car-

ried out; that is, two double filler yarns are cast across

o

1
' {

T8
] |
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the lay and beat-up by the reed 33 as the positions of
the ground warp yarns W—1 and W-2 reverse in the
usual manner. As the reed 33 starts its rearward move-
ment iollowing the beat-up of the second of the two
douvle fiiler yarns -1, the Step No. 3 is carried out, in the
course of which the fingers 185 are again caused to
imove rearwardly while in raised position, due to the
relative positions of the high points of the cam wheeis
<46 and 289 1 Figure 6, it being understood that the
cam Ioliower 245 engages the low surface of the cam
wheel 248 while the cam follower 256 is still in engage-

rment with the high surface or spot of cam wheel 259.

Also, as the free ends of the lateral portions i85q
oL the fingers 183 approach the vertical plane of ihe
ieil of the fabric, during the course of rearward move-
meat thereof, they are swung inwardly or away from the
sserver in Figures § and 11 as the high surface of canmi
z% moves oul of engagement with cam follower 2372
in Iigure 5. The relative positions of the high surfaces
of the cams 224 and 246 is such that the loop forming
fingers 185 will be swung all the way inwardly to sub-
stantiaily the position shown in Figure 8 at subsian-
tially the time that the fingers 185 reach the limii of
ihe forward movement of the reed 33.

Aiso, as set forth in Step No. 4, immediately after
the fingers 185 complete their inward moverent, they
are then lowered from their raised position shown in
¥igure S to the lowered position shown in Figures 8, 10,
and 11, since the high surface of cam 268 then moves
cut of engagement with the cam follower 245.

As heretofore stated, in Step No. 5, the pile yarn guide
tubes 150 move downwardly and rearwardly in an arcuate
path to occupy the position shown in Figure 10 as ihe
whip roll 99 (Figure 6) moves upwardly to relax the ten-
stog in the pile warp yarns W-3. It might be stated here
that, as the fingers 185 move rearwardly in raised position
to the position shown in Figure 9, as set forth in Step No
3, the pile yarn guide tubes 180 are in the highest of
tnree different positions, since the cam wheels 14§ and
is1 (Figures 5 and 3, respectively) are in engagement
with the respective followers 136 and 137 and, after the
fingers 185 have moved downwardly as described in Siep
Mo. 4, the pile yarn guide tubes 150 are lowered siightly
to an intermedtiate position as the intermediate surfaces of
the cam wheels 140 and 141 move into engagement with
the respective followers 136 and 137.

The yarn guide tubes 150 remain in the same vertical
plane while in the uppermost and intermediate positions
and ave merely caused to occupy the uppermost or highest
position in order to insure that they are disposed above
the level of the fingers 185 as they are moved rearwardly.
On the other hand, the tubes 150 are moved downwardly
into intermediate position in order that they may be proep-
erly positioned for their subsequent rearward and down-
ward arcuate movement for properly directing the loop
pile warp yarns W-3 over the loop forming fingers 185.

Now, foliowing Step No. 4 and in carrying out Step
INo. 5, the lower surfaces of the cam wheels 149 and
141 move into engagement with the respective cam fol-
lowers 136 and 137, thereby permitting the levers, rocker
arms or follower arms 2390 and 131 to move downwardiy
at the front ends thereof to théir lowermost positions.
in 80 doing, the links 123 and 124 impart downward
movement to the front ends of crank arms 229 and 121
to thereby impart counterclockwise movement to shaft

112 in Figure 5 or clockwise movement thereto in Figures
3 and 6. |

Referring to Figure 6, it will be observed that this
causes crank arms 188 and 180’ to move downwardly with
links 176 and 176" and the corresponding guide bars 178

and 170’, to which upper ends of the vertical portions
of the inverted T-shaped brackets 153 and 153’ are pivot-

ally connected, to thereby move the pile yarn tube guides

1 O

- 159 downwardly. As the pile yarn tube guides 156 move

cownwardly, they are caused to move rearwardly in an
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arcuate path to occupy substantially the position shown

in Figure 10, due to the low surface of cam wheel 166
- (Figure 4) moving into engagement with the cam fol-
- lower 165 and, in which instance, the two crank arms
157 and 157 will move rearwardly at the upper ends
thereof to thereby move the inverted T-shaped brackets

153 rearwardly by means of the respective iinks 154 and .
move downwardly in the

154°, as they are permitted to :
- manner heretofore - described. As heretofore-stated, this
" positions the lower end portlons of the guide tubes 159

~ within the shed formed by the ground warp *yarns W1
~and W-2."

- As - the pile Warp yarn gmda tubas 156. move down—

. wardly and rearwardly in an arcuate path in the manner
just described, the pile warp yarns W-3 must be relaxed.

‘or slackened in order to permit the warp yarns W-3 to be . .
payed. out from the tubes 150. To this end, since the cam

~wheels 148 and 141 cause the shaft 112 to move in a

clockwise direction in F1r-rure 6, it will be oasarvad in

~ Figure 1 that the end of the crank arm 116 nearest the
“‘observer will cause the front ends of the cr ank arms 119
" and -111, or the ends thereof nearest the observer in
° -Figure 1, to move doanwardly to thereby rock the re-

spective levers 109 and 101 about the respective pivot

-' points 1$Z2 and 103 so the pmmﬁal ends thereof are

caused to move upwardly to, in turn, move the whip
" roll 96 upwardly in Figures 1 and 6.

With upward movement of the proximal ends of the

arms or levers 169 and 161, the corresponding connecting
links 97 move upwardly to raise arms 91 and 92 along
with the whip roll 32 carried thereby (Figures 1 and 6).

| - Of course, the downward and rearward arcuate move-

ment of the yarn gulde tubes 15§ and the upward move-
ment of the roll 98 is relatively fast and occurs during

rearward movement of the reed 33 so the guide tubes _
158 reach the lowered position. shown in Figure 10 at
~ substantially the same time that the reed 33 has reached -
its backward position. Thus, immediately thereafter, the.
" needle 70 moves across the lay 34 and back again to
" cast a double filler yarn F—1 above the portions of the

20
~ a position within the shed formed by the g

23

. 12
cally and laterally in accurate timed relation to the opera-
tion of the pile yarn guide tubes 150 and the let-off mech-
anism, as exemplified by the whip roll 99, and the beat-up -
strokes of the reed 33 whereby the loop pile warp yarns

"W-=-3 are fed to the ground fabric continuously through—‘

out the weaving of a given length of fabric. - ) |
In the drawings and specification, there has been set

forth a vpreferred embodiment- of the -invention and, -

although specific terms are employed, they are used in a

“generic and descriptwe sense only, and not for purposes of

limitation, the scope of the mventmn bemg deﬁned m the_-_ '

clau:as
I claim:

1. In a loo:

ground fabric for mtermlttently introducing - the pile
varns from a position above the last-mentioned means to
round warp
yarns, a transverse row of loop fora'lmg ﬁnﬂers normally
posmaned forwardly of the weaving zone, means for im-

parting vertical, lateral and longitudinal movement to the

Ioop forming fingers in timed relation to the operatran of

the means for weaving the ground fabric and in timed -
‘relation to the movement of the loop forming fingers to
a position within the shed formed by the ground warp

yarns in a loop forming operation, and said lateral move-

) ment being in an arcuate path to cause the fingers to pass.
‘between adjacent pile yarns as they move into position

- in back of the pile yarns.

1D
S 1 |
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- loop pile warp -yarns W-3 which are disposed within the -

shed formed by the ground warp yarns W-1 and W-2.

~ Step MNo. 7 is then carried out wherein the guide tubes
'}15{? raove upwardly and forwardly in an arcuate path to
. their original position (Figures-5, 6, 8, 9 and 11) as the

~  high surface of the cam 166 moves into engagement with .
"~ cam follower 165 and swings the inverted T-shaped

‘brackets 153 and 153’ forwardly, and as the highest sur-
__faces of the cam wheels 14§ and 141 move 1nio enﬂage-
ment with the respective followers 136 and 137, to again

- cause the inverted T-shaped brackets 153 and 153’ to -

45

o0

move upwardly to occupy the p{}S]HO"I anown in Flgures_ -

© 5and6. |
It 13 BVIdEZHt that the Whlp roh % noves downwardly

'to again occupy the position shown in Figure 6 in unison

‘with the upward and forward arcuate movement of the

guide tubes 158 as the high surfaces of the cam wheels
140 and 141 move into engagement with the respeciive
cam followsr 136 and 137. Also, as the guide tubes 158
INOVE upwardly and forwardly, the reed 33 mioves for-
~wardly in a beat-up stroke to beat the third set of double
filler yarns into the fell of the fabric to thereby form
another row of loops across the fabric as the loop warp
~ yarns are tied into the groa..n fabric' by the Iast-mentianed
ﬁller yarns. | |

- Of course, unmedlately foli owmg the last- menfmnad |

beat- -up stroke of the reed 33, the leop forming fingers
185 agaa:l start to move outwardly from ‘the pesttion
shown in Figure 8 to start another cycle in the oper atwn
~of the improved loop pile forming apparatus.

Tt is-thus seen that I have provided an improved loop

o9

of pile yarn are threaded, movabl}"”

2. In a loom having means for weaving a ground fabric |
including an oscillatable reed, said loom -also having -
shed-forming 1
sheds as they pass through the reed and a series of closely
spaced pile yarn feeding guides, through W_thh strands
mounted forwardly
of and above the reed whereby the strands of pile yarn

normally extend substantially perpendicular-to the ground

fabric; the combination of a transversely extending row

of spaced loop forming fingers disposed forwardly of the

reed and each having a lateral portion on the rear end
thereof, means for shifting said fingers laterally inwardly -
to cause their lateral portions to move through and in

back of the strands of pile yarn extending from the feed-

ing guides to the fell of. the fabrlc, means to lower said
fingers adjacent the fell and then raise said fingers, means . -
whereby said feeding guides are moved downwardly and
rearwardly parallel to the ground warp yarns in timed
relation to the movement of the fingers adjacent the fell

whereby the pile yarn is looped over the lateral portions

of said fingers, said means for weaving the ground fabric
being operable in timed relation to the movement of the

fingers and the pile yarn feeding guides for beating up the = .

~ loops thus formed from the pile yarn as the fabric is

60

woven, and means for shifting said fingers laterally out- -

wardly while they are in lowered nosnmn aqd forwardly
as they are raised. |

3. An attachment in combination with a loom havmﬂ'__.' |

‘means for weaving fabrics from ground warp yarns; said-

~ attachment .comprising a series of spaced loop forming

- fingers each having a lateral portion thereon disposed fore
wardly of the reed, said loop forming ﬁngars axtapdmg -

in a row transversely of the ground warp yarns, means -

65

- forming Waaratas particularly .adapted to be used in

- association with Jooms -of the Axminster type and inciud-

‘ing a transverse row of loop forming fingers with means

for movmg_ the. fingers _lon_g_ltudmally._ of the fabrii::ﬁ_ -Verti-.

for imparting vertical and lateral movement to the loop

forming fingers, a series of spaced loop yarn guide tubes
‘movably mounted above the fell of the fabric and through

which strands of pile yvarn are threaded, means for im-

70 parting vertical, forward and rearward movenent to the
yarn guide tubes in timed relation to the vertical and

lateral movement of said loop forming fingers whereby

‘said loop yarn guide tubes are shifted from directly above -

the fell of the fabric to predetermined pos1t10as in the

75 shed formed by the ground warp yarns and VIce versa and o

1 having means for weaving a ground fabric - =
from ground warp yarns including means for beating up =
filling yarns with the ground warp yarns and 2 sappart for
a continuous pile yarn supply; the combination -of means
operable in timed relation to the means for weaving the =

eans for formmg ground warp yarns into
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whereby the pile yarn is looped over the lcop forming
fingers and under the filling yarns for attaching the loops
thus formed to the fabric as it is woven from the ground
warp yarns.

4. A loop forming attachment for looms of the type
having means for feeding ground warp yarns and for
beating up filler yarns into the fell of the fabric being
woven; said attachment comprising movable pile yarn
guides through which strands of pile yarn are threaded
and normally being disposed above the fell of the fabric,
loop forming fingers disposed in a horizontal plane be-
tween the fell of the fabric and the lower ends of the pile
yarn guides, means for reciprocating said fingers longi-
tudinally of the ground warp yarns and vertically and
laterally in predetermined sequence, means for recipro-
cating said pile yarn guides between the normal position
spaced above the fell of the fabric being woven and a
position rearwardly of, and in substantially the same
horizontal plane as, the fell of the fabric and whereby said
pile yarn guides are repeatedly positioned in the shed
tormed of the ground warp yarns, and said longitudinal,
vertical and jateral movement of the fingers and recipro-
cation of the pile yarn guides being operable in timed
relation to each other and in timed relation to the means
for weaving the ground fabric in a loop forming opera-
tion.

5. In a loom having means for weaving a ground fabric
from ground warp yarns including means for beating up
filling yarns with the ground warp yarns and a support
for a continuous pile varn supply; the combination of
means operable in timed relation to the means for weav-
ing the ground fabric for intermittently introducing the
pile yarns from a position above the last-mentioned
means to a position within the shed formed by the ground
warp yarns, a transverse row of loop forming fingers nor-
mally positioned forwardly of the weaving zone, means
for imparting vertical, lateral and rearward and forward
movement to the loop forming fingers in timed relation to
the operation of the means for weaving the ground fabric
and in timed relation to the movement of the loop form-
ing fingers to a posmon within the shed formed by the
ground warp yarns in a loop forming operation, means
normally restraining movement of the pile varns from the
yarn supply to the means for introducing the pile varns,
and means for momentarily slackening the pile yarns in
timed relation to movement of the means for introducing
the pile yarns to a position within the shed formed by the
ground warp yarns.

6. A loop forming attachment for looms of the type
having means for feeding ground warp yarns and for
beating up fiiller yarns into the fell of the fabric being
woven; said attachment comprising movable pile yarn
guides through which strands of pile varn are threaded
and being normally disposed above the fell of the fabric,
means normally restraining movement of said strands of
pile yarn through said guides, loop forming fingers dis-
posed 1n a horizontal plane between the fell of the fabric
and the lower ends of the pile varn guides, means for
reciprocating said fingers longitudinally of the ground
warp yarns and vertically and laterally in predetermined
sequence, means for reciprocating said pile yarn guides

between sald normal position spaced above the fell of the

tabric being woven and a lower position rearwardly of the
fell of the fabric whereby said pile yarn guides are re-
peatedly positioned in the shed formed of the ground
warp yarns, said longitudinal, vertical and lateral move-
ment of the fingers and reciprocation of the pile yarn
guides being operable in timed relation to each other and
in timed relation to the means for weaving the ground

fabric in a pile loop forming operation, and means oper- 7

able in timed relation to the downward and rearward
movement of the pile yarn guides for momentarily re-
leasmg the strands -of pile yarn tc permit the latter tc be
withdrawn from the guides at the fell of the fabric being
woven., -
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7. In a loom having means for weaving a ground fabric
from ground warp varns and including an oscillatable
reed, said loom alsc having means for supporting a con-
tinuous supply of pile yarns; the combination of a trans-
verse row ol spaced loop forming fingers disposed for-
wardly of the reed, each loop forming finger having a
lateral portion at its end adjacent said reed, means for
imparting verticael, lengitudinal and lateral movement to
sald fingers relative to the ground warp yarns in prede-
terminsd sequence and in timed relation to predetermined
strokes of said reed, a row of pile yarn guides normally
spaced above, and in the vertical plane of, the fell of the
ground fabric, means operable in timed relation to the
vertical, longitudinal and lateral movement of said fingers
and in timed relation to predetermined strokes of said
reed away from the fell of the fabric for moving said pile
yarn guides downwardly and rearwardly through the shed
tormed of the ground warp varns, and said last-named
means being operable to return the pile yarn guides to
therr normal positions in the course of the next succeeding
beat-up stroke of said reed whereby said pile yarn guides
draw the pile yarn over said loop forming fingers with
downward movement of said guides and the subsequent
beat-up stroke of the reed will bind the piie yarns into the
ground fabric to form loops therefrom.

8. In a loom having means for weaving a ground fabric
from ground warp yarns and including an osciilatable
reed, said locm also having means for supporting a con-
tinuous supply of pile varns; the combination of a trans-
verse row oif spaced locop forming fingers disposed for-
wardly cof the reed, each ioop forming finger having a
lateral portion at its end adjacent said reed, means for
imparting vertical, longitudinal and lateral movement io
said fingers relative to the ground warp yarns in prede-
termined sequence and in timed relation to predetermined
strokes of said reed, a row of pile yarn guides normally
spaced above, and in substantially the vertical plane 0of,

‘the fell of the ground fabric, means opera able in timed

relation to the vertical, longitudinal and lateral move-
ment of said fingers and in timed reiation to- predeter-
mined strokes of said reed away from the fell of the fabric

~ for moving said pile yarn guides downwardly and rear-
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wardly through the shed formed of the ground warp
yarns, said last-named means being operable to return tne
pile yarn guides to their normal positions in the course
of the next succeeding beat-up stroke of said reed whereby
said pile yarn guides draw the pile yarns over said loop
forming fingers with downward movement of said guides
and the subsequent beat-up sircke of the reed will bind
the pile yarns into the ground fabric to form loops there-
from, means supporting said loop forming fingers com-
prlslng a rorwardly projecting support bar for each finger,
a primary rocker shaft common to all of said fingers and
extending transversely of the warp yarns, means carried

5 by .the primary rocker shaft for pivotaliy supporting the

front ends of said finger support bars at their ends remote
from said reed, a common finger-swinging bar pivotally
connected to said finger support bars at points intermedi-
ate the front and rear ends thereof, and cam controlled
means for m&partmg reciprocatory movement to said
ilnger swinging bar in a direction transverse to the ground
warp yarns and in timed relation to predetermined strokes
of the reed. -

9. In a loom having means for weaving a ground fabric
from ground warp yarns and including an oscillatable
reed, said loom also having means for supporting a con-
tinuous supply of pile varns; the combination of a trans-
verse row of spaced loop forming fingers disposed for-
wardly of the reed, each loop formmg finger having a
lateral portion at its end adjacent said reed, means for
imparting vertical, longitudinal and lateral miovement to
said fingers I'ELJ:WE to the ground warp yarns in predeter-
mined sequence and in timed relation to predetermined
strokes of said reed, a row of pile yarn guides normally
spaced above, and in substantially the vertical plane of,
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ths fell of the ground fabric, means operable in timed |
relation to the vertical, longitudinal and lateral movement

16

spaced forwardly of the reed a plurahty of spaced ﬁnger.,

pivotally supported by said primary rocker shaft and

of said fingers and in timed relation to predetermined

strokes of said reed away from the fell of the fabric for
moving said pile varn guides downwardly and rearwardly

through the shed formed of the ground warp yarns, said

Jast-named means being’ spersbls to return the pile yarn
guides to their normal positions in the course of the next
succeeding beat-up stroke of said reed whereby satd pile
varn guides draw the pile yarns over said loop forming
fingers with downward movement of said guides and the

_-subsequent beat-up stroke of the reed will bind the pile

extending :rearwardly beyond the rocker shaft toward -

said reed, a lateral portion on the rear end of each of said

fingers ad]acent the reed, said lateral portions being free .

at their inner ends relative to one side of the loom and -

the free end of each lateral portion extending beyond

~ the fixed end of the next adjacent finger disposed inwardly - |
- therefrom, movable pile yarn guides normally ‘spaced

10

- yarns into the ground fabric to form loops ‘therefrom,

said means for imparting downward and rearward move-
ment to the pile varn guides and -vice versa comprising

~a common support extending transversely of the loom

- above the reed and supporting said pile yarn guides, a
 pair of brackeis disposed adjacent opposite sides of the
~ loom and on the lower portions of which opposite ends of
- said common -support for the pile yarn guides are.

mounted, a substantially vertically movable block sup-

‘ported on each of the side frames of the loom and to
~which the upper portions of said brackets are pivotally

connected, cam controlled means for imparting vertical
reciprocatory movement to said blocks for imparting like

movement to said common support, and cam controlled

" means for swinging the lower portions of said brackets
about the points at which they are pivotally connected to

 said blocks and being operable in timed relation to the
30

substantially vertical reciprocatory movement of the
blocks to thereby cause said pﬂe yarn -guides to be moved
downwardly and rearwardly n an arcuate path on the one

- hand and to be moved forwardly and upwardly on the
- other hand.

10. In a loom having means for weaving a ﬂround'
- fabric from ground warp yarns including an oscﬂlatable--

above the horizontal plane of the reed and in a vertical

plane substantially the same as that of the beat-up posi-.
tion of said reed and through which pile yarns pass to the
fell of the fabric being woven, means operable in timed
relation to predetermmed beat-up strokes of the reed for
rempmcatmg said primary -rocker shaft parallel to the

~ ground ‘warp -yarns whereby said fingers -are caused to

20
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rec1procate parallel to the ground warp yarns, means oper-

able in timed -relation to- said predetermmed beat-up
strokes of the reed for oscillating said primary rocker

shaft to vertically vary the position of the lateral portions ..

of said fingers relative to the reed, means for reciprocating = -~ . '
said fingers mwardly and outwardly transversely of the - =
- ground warp yarns in timed relation to the reciprocation -

and -oscillation of the primary rocker shaft whereby said

lateral pdrtlons of the fingers are caused to move in-
‘wardly in back of the pile yarns extending from said
. pile yarn guides to the fell of the fabric and vice versa, .

means also operable in timed relation to said predeter-

N mined beat-up strokes of the reed whereby the guides are
moved downwardly and rearwardly from said normal =

position while the reed is in a rearward position to move .

the same into position between the ground warp yarns . ' :
" and into the shed formed thereby whereby filling yarn-

is fed through the shed formed of the ground warp yarns

above said pile yarns and whereby the pile yarns are

~pulled over the lateral portions of the fingers, and said .

reed and means for feeding filler yarns through the shed
formed by the ground warp yarns, said loom also having

-~ means for continuously fesdmg pile yarns to the fell of
~the ground fabric as it is being woven and including a
 transverse row of closely spaced pile yarn feeding guides

normally spaced substantially above the fell of the fabric

~ being woven; the combination of a transverse row of loop -
 forming fingers disposed forwardly of the reed, each of
~ -said ﬁngers having a lateral portion thereon normally'
disposed at a level between the lower ends of said pile

yarn feeding gmdes and the fell of the ground fabric,

40

means for moving said fingers successively toward and

‘away from the reed, means for swinging said. lateral por-
tions of the fingers -inwardly and outwardly in a substan-

tially lateral direction in timed relation to the rearward

60

and forward movement of said fingers, means for raising
and Iowsrmg said fingers in timed relation to the lateral

- swinging . movement thereof between a position closely
adjacent the fell of the ground fabric being woven and

-a p031t10n spaced substantially above the fabric, means
| opsrable in timed relation to the movement of the fingers

- for moving said pile yarn feeding guides downwardly and
~ rearwardly and then forwardly and upwardly to said -
- normal position whereby the lower ends of said pile yarn
feeding guides are momentarily positioned in the shed

- formed by the ground warp varns and whereby the pile

- yarn is looped over the ﬁngers and a filler: yarn is threaded

~over the loops of pile yarn, and the movement of said
ﬁngers and the pile yarn feeding guides being operable

~ in timed relation to oscillation of the reed whereby said
reed beats up the Isops thus formed as the fabrlc is

woven.
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means for weaving fabrics from ground warp yarns,

‘said attachment comprising a series of spaced loop R
forming fingers each' having a lateral portion thereon .

" 11.In a loom for wsavmg pile " fabrics 11:111:111'1111:1'-'T a

ground fabric formed from ground warp yarns, said

_. 70
loom having means for forming a shed of the ground. -
warp yarns, means for projecting filling yarns through the

- shed and a reed for beating the filling yarns in a weaving

operation; the combination of a primary loop finger

. rocker shaft extendmg transverssly of the loom and

'u the fell of the fabnc snd throuﬂh whlch strands of pﬂe’, o j'-

last-named means also being perable to return the pile

yarn guides to said normal position in the course. of the
subsequent beat-up stroke of the reed Whereby sald reed o
beats up the loops thus formed as the fabric is woven. -

12. In ‘a loom having means for weaving-a ground o
. _fabric mcludmg an oscillatable reed, said loom also
- having a series of closely spaced pile yarn feeding guides
- through which strands of pile yarn are threaded mov-
sbly'mountsd forwardly of and above the reed; the com-
bination of a transversely extending row of spaced loop

forming fingers disposed forwardly of the reed and-each
having a lateral portion on the rear end thereof, means
for rec:tprocally shifting said fingers laterally and in an
arcuate path to cause their lateral portions to move into -
and out of the strands of pile yarn es:tendmg from said
feeding guides to the fell of the fabric,
fingers downwardly -and upwardly successively . to cause -

them to engage the ground fabric while loops are formed - -

and to be positioned above the previously formed loops = .
as their lateral portions -are swung into position in back =~
of the pile yarns, means for movulg said feeding guides..~

downwardly and rearwardly in an arcuate path substan- |

tially parallel to the ground warp yarns in timed relation .

to the downward movement of the fingers whereby the

pile yarn is looped over the lateral portions of said fingers,

and said means for weaving the ground-fabric bemg. '_- |

operable in timed relation to the movement of the fingers -
‘and the pile yarn feeding guldes for beating up the loops -

thus formed from the pile yarn as the fabric is woven.
13. An attachment in combination with a loom having

disposed forwardly of the reed, said loop forming ﬁngers: |

extending in a row transversely of ‘the ground warp- =~
- yarns, cam controllsd means for imparting vertical sndi__--t-'-.__ o
lateral movement to the loop forming fingers, a series

- of spaced loop varn guide tubes: movably mounted above

means to move sald o
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yvarn are threaded, cam controlled means for imparting
vertical, forward -and rearward movement to the yarn
guide tubes in timed relation to the vertical and lateral
movement of said loop forming fingers whereby said loop
yarn guide tubes are shifted from directly above the
fell of the fabric to predetermined positions in the shed
formed of the warp yarns and vice versa and whereby
the pile yarn is looped over the loop forming fingers
and under the filling yarns for attaching the loops thus
formed to the fabric as woven from the ground warp
VATnS.

14. In a loom having means for weaving a ground
itabric from ground warp yarns including means for beat-
ing up filling yarns with the ground warp yarns and a
support for a conttnuous pile yarn supply: the combina-
tion of means operable in timed relation to the means
for weaving the ground fabric for intermittently intro-
ducing the pile yarns from 2 position above the last-
menticned means to a position within the shed formed
oy the ground warp varns, a transverse row of lcop
forming fingers normally positicned forwardly of and
above the weaving zone, means for repeatedly imparting
rearward, downward, laterally inward, laterally cutward,
upward and forward movement to the loop forming

fingers substantially successively and in timed relation

to predetermined picks in the operation of the means
tor weaving the ground fabric and also in timed relation
to the movement of the loop forming fingers to a posi-
tion within the shed formed by the ground warp yarns
i a loop forming operation.

15. In a structure according ic claim 14, said means
yepzatedly imparting movement to the fingers including
a nrst cam means for controlling inward and outward
movement of said fingers, a second cam means for con-
treliing upward and downward movemeant of said fingers,
& ihird cam means for controlling rearward and for-
ward movement of said fingers, said first, second and
tnird cam means being so arranged as to cause said
fingers to move rearwardly, then inwardiy and down-
wardly simulianeously, then outwardly and then for-
waraiy while moving upwardly in timed relation to each
of said predetermined picks.

1o. In a loom having means for weaving a ground
fabric Troin ground warp yarns and including an osciliat-
abie reed, szid loom also having means for supporting
a continuocus supply of nile varn; the combination of a
transverse row of spaced lcop forming fingers disposed
forwardly oi tiie reed, each loop forming finger having
a iateral portion at its end adjacent said reed, means
for imparimg veriical, longitudinal and lateral move-
ment to said fingers relative to the ground warp yarns
11 predetermined scguence and in timed relation to pre-
determiined siroxes of said reed, a row of pie yarn guides
normualiy spaced above, and 1n substantially the vertical
plane of, the tell of the ground fabric, means operable
1n fined relation to ‘the veriical, longitudinal and lateral
movement of said fingers and in fimed relation 'to pre-
determined strokes of said reed away from the fell of
thie fabric for moving said pile yarn guides downwardly
and rearwardly through the shed formed of the ground
warp varns and to return the pile yarn guides to their
normal poesitions whereby said pile yarn guides draw
the pile yarn gver said loop forming fingers and the
subseguent beat-up stroke of the reed wiil bind the pile
yarnn inte the ground fabric to form loops therefrom,
means supporting said locop forming fingers comprising a
torwardly projecting support bar for each finger, a pri-
mary rocKer shait common to all of said fingers and
oxiending transverseiy of the warp varns, means carried
by the primary rocker shaft for pivotally supporting the
front ends of said finger support bars, a comimon finger
swiniging bar ptvotally connected to said finger support
bars at points intermediate the front and rear ends there-
of, and means for imparting reciprocatory movement
to said finger swinging bar in a direction transverse to
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the ground warp varps and in timed relation io prede-
termined strokes of the reed. |

17. In a loom having means for weaving a ground
raoric from ground warp varas and mmcluding an oscillat-
able reed, szid loom also having means for supporting a
continuous supply of pile yarn; the combination of a
transverse row of spacad joop forming fingers disposed
ferwardly of the reed, each icep forming finger h_avii‘sg
2 ia_terai porticn at its end adjacent said reed, means
for imparting vertical, longitudinal and laters! movement
to said fingers reiative to ground warp yarns in pre-
cie.iermined sequence and 1 timed relation to predeter-
mined strokes of said reed, a row of pile yarn guides
normally spaced above, and in substantially the vertical
?laizfe of, .the fell of the ground fabric, means operable
In timed relation to the vertical, longitudinal aﬂdﬁiateral
movement of said fingers and in timed relation to pre-
dﬂi‘em;lir&ed strokes of said reed away from the fell of
ine fabric for moving said pile yarn guides downwardly
and rearwardly through the shed formed of the ground
Warp varas anc to return the pile yarn giildes to their
normal positions whereby said rile varn guides draw
yarn over said Igep forming fingers and the
subsequent beat-up stroke of the reed will bind the pile

varn 1ato the ground fabric to form loops thersfrom,
Ificans supporting said

nies _ 3 said ioop forming fingers comprising
2 rorwardly projecting support bar for each finger, a
primary rocker shaft common to all of said fingers and
extending transversely of the warp yarns, means carried
by the primary rocker shaft for pivotally supporting the
irent -ends of said finger support bars at their ends re-
mote trom said reed, means to oscillate said rocker shafi
1o impart vertical reciprocatory movement to said fingers,
4 common finger swinging bar prvotally comnected to
said finger support bars, and means for imparting re-
ciprocatory movement to said finger swinging bar in a

+‘
1

-direction transverse to the grountd warp yarns in timed

relation to oscillation of said rocker shaf: and in timed
relation o predetermined strokes of the reed.

}8 In 2 lcom having means for weaving a ground
Tavric from ground warp yarns and inclading an oscil-
1atable‘ reed, said Joom also having means for supporting
4 contimuous supply of pile yarns; the combination of a
transverse row of spaced loop forming fingers disposed
forwardly of the reed, each i00p forming finger having a
lateral portion at its end adijacent said reed, means for
imparting vertical, longitudinal and lateral movement to
said fingers relaiive to the ground Warp yarns in pre-
determined sequence and in timed relation to predeter-
mined strokes of said reed, a row of pile yarn guides
normally spaced above, and in substantiaily the vertical
plane of, the fell of the ground fabric, means operable
in timed relation t6 movement of said fingers for mov-

ing said pile yarn guides dowawardly and rearwardly

through the shed formed of the ground warp yarns and

to return the pile yarn guides to their normal positions

wheredy said pile yarn guides draw the pile yarn over
said icop forming fingers with downward movement of
said guides and the subsequent beat-up stroke of the reed
will bind the pile yarn into the ground fabric to form
loops therefrom, said means for imparting downward and
rearward movement to the pile yarn guides and vice versa
COMPIISIiNg a common support extending transversely of
the loom above the reed and supporting said pile yarn
guides, a pair of brackets disposed adjacent opposite sides
of the loom and on which oppeosite ends of said commeon
support for the pile yarn guides mounted, a substan-
tially vertically movable block supported on each of the
side frames of the loom and to which said brackets are
pivotally connected, means for imparting vertical recipro-
catory movement to said blocks for imparting like move-
ment to said common support, and means for swinging
the said brackets about the points at which they are
pivotally connected to said blocks and being operabie
in timed relation to the substantially vertical reciprocatory

.:"': -
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movement of the blocks to thereby cause said pile yarn
 guides to be moved downwardly and rearwardly in an

. arcuate path on the one hand and to be moved forwardly

~and upwardly on the other hand. - -

" 19. A method of weaving pile fabrics on a loom having
- movable beating means which comprises weaving warp

and filler yarn into a base fabric and concurrently with

the weaving cof the base fabric extending strands of pile
yarn upwardly from and substantially perpendicularly
to the fell of the fabric, laterally inserting a plurality of 1
laterally- spaced weftwise extending fingers in back of the -

- pile yarn forwardly of the beating means and above the
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swinging a plurality of relatively short fingers in an arcu- '

ate path through and in-back of the pile yarn forwardly |
of the beating means and substantially above the level
of the fell of the base fabric, then moving the fingers

 downwardly so they rest against the fell of the base fabric, -
“ threading the pile yarn over the fingers and into the

“open shedded warp forwardly of the beating means,

placing filler yarn through the shed and over the portions
of the pile varn threaded intoc the open shedded warp,

-drawing the pile yarn upwardly while beating up the filler

- and pile loops against the previously formed fabric-and.

~ level of previously formed loops, then lowering said

. - fingers to a noint closely adjacent the fell of the base
- fabric, drawing the pile yarn downwardly and rearwardly 15
over the fingers, but forwardly of the beating means, into

~ the shed of the loom below the path of the filler inserting

immediately adiacent said fingers to thereby form loops
over said fingers, then swinging said fingers. outwardly
in an arcuate path to withdraw the same from the imme- |
diately previously formed loops, then raising the fingers

 as they are moved forwardly away from the feil of the
fabric so the fingers ciear previously formed loops as

‘means, inserting filler strands over the pile yarn and

~ through the open shedded warp, then moving the pile yarn

upwardly thereby looping the pile yarn arcund the filler -

- whereby loops are formed over the fingers with the filler,
‘beating up the filler and pile loops against the previously
formed fabric, then moving the fingers laterally out of

~ the loops formed thereover, then raising the fingers above
the level of the loops and withdrawing the fingers for-

 wardly away from the vertical plane of the fell of the

fabric. | | . -_ |
~20. A .method of weaving pile fabrics on a loom
having movable beating means which comprises weaving

“warp and filler yarn into a base fabric and concurrently :

with the weaving of the base fabric extending strands

of pile yarn upwardly from and substantially . perpen- -

 dicularly to the fell of the fabric, laterally swinging a
plurality of free-ended laterally spaced weftwise extend-

 ing fingers in an arcuate path between and in back of 3
the pile yarn forwardly of the beating means, moving

the fingers downwardly to a point adjacent the fell of
the fabric, drawing the pile yarn downwardly and rear-
wardly over the fingers and forwardly of the beating
 means into the shed of the loom below the path of the
filler inserting means, inserting at least one filler strand

over the pile yarn and through the open shedded warp,
then moving the pile varn upwardly thereby looping the
pile yarn around the filler. whereby loops are formed
 over the fingers with the filler, beating up the filler and <~

 pile loops against the previously formed fabric, then
~ swinging the fingers laterally in an arcuate path out of .
- the loops formed therecver, then raising the fingers above
the level of the latter loops and withdrawing the fingers
forwardly away from the vertical plane of the fell of the =

fabric preparatory to a repeat operation.

21. A method of weaving pile fabrics on a Ioom having

movable beating means which comprises weaving warp -

and filler yarn into a base fabric and, concurrently with

the weaving of the base fabric, arranging pile yarn under .7

tension to extend upwardly from the fell of the base fabric

substantially perpendicular - to the base fabric, laterally

~ and filler yarn into a base fabric and

tion.

they are moved forwardly preparatory to a repeat opera-

22. A method of weaving pile fabrics on a loom hav-
ing a movable beating means, means for weaving warp -

pile yarns normally spaced above the level ot the beating
means and substantially in the vertical plane of the fell

5 of the base fabric so the pile yarns normally extend = -

upwardly from the fell of the fabric substantially per-

pendicular to the fell of the base fabric; said method

including the steps of, concurrently with the weaving of
base fabric, threading the strands of pile yarn over weft-
wise extending fingers disposed immediately above the

fell of the base fabric by swinging the pile yarn guide

- means from its normal position downwardly and rear-

40

wardly -into the shed of the loom below the path- of -
the filler inserting means, but forwardly of the beating

means, inserting filler strands over the pile yarn ‘and

through the open shedded warp, swinging the pile varn

euide means upwardly and forwardly to its original posi--

tion to draw the pile yarn upwardly out of the shed and -

against the filler strands last inserted, beating up the

filler and pile loops against the previcusly formed fabric

~and against the fingers to form locps over said fingers,
~ then swinging said fingers laterally outwardly relative to

 the warp to withdraw the fingers from the last formed

~ loops, raising the fingers as they are moved forwardly

I1.1"h..
1

i~

-
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away from the fell of the fabric whereby the fingers move

forwardly above the level of the previously formed loops,

then moving the fingers rearwardly and swinging the

 fingers laterally inwardly in back of the strands of pile

yarn and then lowering the fingers against the fell of
the base fabric preparatory to a repeat operation. |
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