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PILE WIRE LOOM MECHANISM

Edward W, Sherxtz, Upper Darby, and Robert 8. Work,
Kennett Square, Pa., assignors to Landsdowne Steel
& Iron Company, Morton, Pa., a corporation of Penn-
sylvania

Application October 24, 1951, Serial No. 252,872

6 Claims. (Cl. 139—42)

This invention relates to fabric looms and has to do
more particularly with improved mechanism permitting
three-shot operation in a pile wire loom equipped with
a rope pull wire motion.

QOur present modification is especially suited for -what
are currently known as Wilton type looms, in which the
weft shots are inserted by means of a shuftle. How-
ever, the invention is not limited to looms of this sort
because it may be applied to other types of pile wire
lcoms such as, for example, plush looms.

It is current practice in this country to weave floor
coverings such as pile fabrics using what 15 commonly
referred to as a “two-shot” construction, which means
that there are two weft shots per wire or in a double
chain fabric there are two weft shots laid before the
binder warp shed and heddles change.
weave, there are three weft shots per wire or in a double
chain fabric three weft shots before the binder warp shed
and heddles change. In current Wilton practice, nearly
always a double chain fabric, two-shot carpets use wool

yarn in the pile, whereas three-shot carpets are gen- «

erally made with worsted pile yarn.

Heretofore, looms of the iype known in the trade as
“Wilion” looms have employed a chain pull motion.
When a three shot fabric is woven in a loom thus equipped
it has been possible to convert from two to three-shot
operation and vice versa in a comparatively short time.
However a chain pull loom operates at only about 40
per cent to 50 per cent of the efficiency of the more
widely used rope pull wire motion loom. The modern
tendency is to increase loom speeds and efficiency wher-
ever possible so that it is highly desirable to use the
rope pull wire motion loom in all installations.

As noted above, however, it was necessary to convert
a rope pull wire motion.loom to the slow and less effi-
cient chain pull wire motion when it was desired to

weave a three-shot fabric.
The present invention therefore permits the retention

of the increased production and efficiency of the rope
pull loom together w1th the ability to weave a three-shot
fabric thereon. |

Furthermore, cn Wilton type lcoms it has been found
highly desirable to employ as many of the same parts
as possible and there has lately been an increased de-
mand for relatively quick conversion of the loom from
two to three-shot and vice versa. Heretofore, such con-
version necessitated substantial “down time” due to
changing of gears in the wire rope drive, etc. The pres-
ent invention contemplates drive mechanism In a rope
pull wire motion loom which enables the conversion
from two to three-shot weave to be made with a mini-
mum of effort and loss of time.

A primary object of the invention, therefore, is to pro-
vide mechanism whereby a rope pull wire motion loom
can be operated to weave a three-shot fabric.

A further object of the invention is to provide In a
loom of the type described a suitable quick return mo-

tion for the rope driveshaft,

In a three shot .
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A further object of the invention is to provide a set
of compound interrupted gears for varying the drive
ratio of the crank drum shaft with respect to the crank-
shaft during one revolution of the rope driveshatt.

Further objects will be apparent from the specifica-
tion and drawings in which: |

Fig. 1 is a front view of the wire rope drive mech-
anism of a pile wire loom;

Fig. 2 is a top view of the structure shown in Fig. I;

Fig. 3 is a sectional detail as seen at 3—3 of Fig, 2;

Fig. 4 18 a sectional detail as seen at 4—4 of Fig. 2;

Fig. 5 is a sectional detail as seen at 5—5 of Fig. 2;

Fig. 6 is an enlarged fragmentary detail showing the
gears of Fig. 5 1in a moved position;

Fig. 7 is a perspective of the structure of Fig. 6, and

Fig. 8 shows a part of the mechanism of Fig. 2 ar-
ranged for two-shot operation.

The invention comprises essentially the provision of
a pair of compact interrupted gears connected between
the bottom extension driveshaft and the rope driveshait
so that it i1s unnecessary to modify or replace any part
of the rope pull wire motion when the loom is converted
from two to three shof operation and vice versa.

Referring now more particularly to the drawings, the
portion of a pile wire loom associated with the present
construction comprises a conventional frame member
10 to which there is connected a front extenston girt il,
a rear extension girt 12, and a rope dium journal sup-
port 13. The front and rear extension girts are suitably
connected by means of an extension cross girt 14, a gear-
ing support tie 15, and the crank drum shaft supporting
member i6. The hopper guide girt 17 is mounted on
members 10 and 16 (as shown in Fig. 1.) The wire rope
drum 20 is keyed to wire rope drum shaft 21 which 1s
in turn journaled at 22 and 23 on the front extension girt
11 and the drum journal support 13 respectively.

The drum is provided with the conventional rope 24
which simultaneously winds and unwinds from the drum
in accordance with standard practice. Shaft 21 carries
a pinion gear 25 which meshes with the teeth on quadrant
26 which is in turn pivoted at 27. Quadrant 26 is oscil-
lated on iis pinion through a connecting arm 28 secured
to the quadrant by means of quadrant pin 29 and to the
crank lever 30 by means of crank lever pin 31. Lever
30 is journaled on the crank fulcrum shaft 32 mounted
in crank lever fulcrum bracket 33. A slide block 34 recip-
rocates on guides 35, 35 of lever 30 and the slide block
is controlled through a crank pin 36 mounted 1n crank
drum 37. Slide block 34 may be conveniently adjusted in
lever 30 by means of slide block adjusting shoe 38. The
crank drum 37 is keyed to the ¢rank drum shaft 39 which
is in turn journaled in drum shaft support member 16
and the opposite end of shaft 39 carries a driven bevel
gear 40 retained thereon by means of a nut 41. A suit-
able thrust washer 42 may be used on shaft 39 (as shown
in Fig. 4). |

Gear 40 meshes with the driving bevel gear 43 keyed
to rope driveshaft 44 which is journaled at one end in.
bearing 45 and at the other end in extension cross girt
14. The above-described drive mechanism is well known
in the art and forms no part of the present invention. It
will be understood, however, that upon rotation of shaits
44 and 39, the drum 20 makes a predetermined number
of revolutions in a clockwise direction, to pull the wires
(not shown) and a predetermined number of revolutions
in a counterclockwise dlrectlon at a higher rate, to insert
the wires.

Shaft 44 carries a compound interrupted gear 50 which
is keyed thereto. Gear 50 is driven from a meshing com-
pound interrupted gear 51 in such a manner that the ratio
with which shait 44 turns with respect tc the bottom
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extension shaft 52 varies during one turn of the shaft.
Referring to Figs. 57, gear 58 has a set of gear teeth
53 which mesh with a set of teeth 54 on gear 51, and it

will be apparent that the pitch diameter of the teeth 53 is
greater than teeth 54 so that when these gear sets are

meshed in driving relationship, shaft 52 turns relatively
faster than snaft 44. In the conventiconal lcom, the ratio
of gear sefs 53 and 54 is 1.2:1, respectively. The teeth
of set 33 are interrupted around the periphery of gear 56
so that there 1s no driving relationship between the gears
50 and 51 during the interrupted portion of the gear travel
except as provided through the teeth of sets 55 and 56
on gears 50 and 51, respectively. It will be apparent
that the pitch diameter of gear tooth set 55 on gear 58
is substantially less than the pitch diameter of set 56 on
gear 81 so that when shaft 44 is being driven with sets
55 and 56 in mesh, it turns relatively faster than shaft
52. By way of example, the ratio between sets 56 and
8515 1.5:1.

in order to provide quiet and positive transfer between
the teeth of different pitch sets on the same gear, we
utilize special transfer teeth 57, 574 at the termini of the
gear tooth sets 53 and 54 on each gear. The transter
tooth 57 comprises a pair of outer tlaiges 58, 58 which
are welded to the gear (as showin mn Fig. 7) and which
have arcuate concave suriaces 58qa, 58a so shaped to
provide rolling contact withh the convex surfaces 5%, 59q
of cooperating flanges 59, 59 of transfer tooth 574 on
gear 5E. Figs. 5 and 6 clearly show the engagement and
disengagement of the transition teeth 57 and 57a respec-
tively.

Gear 5% 1s keyed to shaft 52 which is m turn jour-
naled at 6% and 61 in bearing tie 15 and cross girt 4
respectively (Fig. 2). The opposite end of shaft 52 is
keyed to lash cam gear 62 which is of larger pitch diam-
eter and concentric with a spur gear 63 keyed to the
treadle box driveshaft 64. Crankshaft 65 i1s keyed to the
crankshaft pinion 66 which is in constant mesh with gear
©3. The lash cam drive pinion &7 is slidably keyed to
shaft 85 so that 1t may be selectively engaged wiih the
lash cam gear 62. When the loom i3 set up for three-shot
operation, the gears are meshed as shown m ¥ig. 2, so
that treadle box driveshafi 64 is driven sclely through
gears 66 and 63 from shaft 65, whercss the lash cam gear
62 and shaft 52 are driven from gear €7 at different ratics.
In this case, the ratio between gears 63 and 6% is pref-
erably 2:1 and the ratio of gears 62 and 67 is 3:1.

Fig., 8 illustrates the alternate manner for connecting
gears 62, 63 and &5 when the loom 1s cperated {or weav-
ing a two-shot fabric. For this purpose it is necessary
to slide the drive gear 67 axially on shaft 65 and then
to bolt gears 62 and 63 together to form a compound
cear which drives both shafts 64 and 52 at the same
speed from gear 66. It will be understoocd that any suit-
avle means for connecting gears 62 and &3 may be used,
but we find it satisfactory to employ ordinary bolis 68, 68.
For two-shot operation other alterations and changes to
the loom are made but these changes do not reguire the
replacement of the more efficient rope pull wire motion.

It will thus be understood that we have provided a
satisfactory and, insofar as is known, the only loom which
can be run to weave a three-shot pile fabric with a rope
pull wire motion. Furthermore, this loom can be con-
verted to the conventional two-shot weave with a mini-
mum of lost time.

Having thus described our invention, we claim:

1. in a pile wire loom comprising means for manipu-
lating warp and weft varns to weave a fabric, and pile
wires adapted to be inserted mmto and withdrawn from
the fabric, an extension shaft for actuating the pile wires,
means mciuding a repe drive shaft driven by said exten-
sion shaft to insert and withdraw the pile wires into
and from the fabric including means engageable with said
wires to alternately insert and withdraw the pile wires
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from the fabric, and driving connections between said
rope drive shaft and said shaft comprising a compound

interrupted gear on each extension shaft, each gear com-

prising two sets of teeth having respectively large and
small pitch diameters, the set of large diameter of one

gear being meshed with the set of small diameter of the
other gear so that the wire insertion means 1s driven alter-
nately fast and slow to effect a different rate of insertion
and withdrawal of the wires respectively, each of said
gears having means intermediate said large and small
diameter sets of teeth to effect transition therebetween.

2. In a pile wire loom comprising means for manipu-
lating warp and weft yarns to weave a fabric, and pile
wires adapted to be inserted into and withdrawn from
the fabric, a driven crank shaft having a first pinion fixed
thereto and a second pinion slidably keyed thereto for
selective movement beftween a first and a second posi-
tion, means including a treadle box gear meshed with
sald first pinion to actuate said yarn manipulating means,
an extension shaft for actuating the pile wires, a lash
cam gear fixed to said extension shaft coaxial with said
treadle box gear and meshed with said second pinion
in the first position thereof and disengaged therefrom in
the second position thereof, means to engage said lash
cam gear with said treadle box gear for rotation there-
with when the former is disengaged from the second
pinion, means including a rope drive shaft driven by said
extension shaft to insert and withdraw the pile wires
intc and from the fabric including means engageable
with said wires to alternately insert and withdraw the
pile wires from the fabric, and driving connections be-
tween sald rope drive shaft and said extension shaft com-
prising a compound interrupted gear on each shaft, each
gear comprising two sets of teeth having respectively large
and small pitch diameters, the set of large diameter of
one gear being meshed with the set of small diameter
of the other gear so that the wire insertion means is
driven alternately fast and slow to effect a different rate
of insertion and withdrawal of the wires respectively,
cach of said gears having means intermediate said large
and small diameter sets of teeth to effect transition there-
between.

3. In a pile wire loom comprising means for manipu-
lating warp and weft yarns to weave a fabric, and pile
wires adapted to be Inserted into and withdrawn from
the fabric, a driven crank shaft having a first pinion fixed
thereto and a second pinion slidably keved thercto for
selective movement between a first and second position,
means including a treadle box gear meshed with said
first pinion fo actuate said yarn manipulating means, an
extension shaft for actuating the pile wires, a lash cam
gear fixed to said extension shaft coaxial with said treadie
box gear and meshed with said second pinion in the first
position thereof and disengaged therefrom in the sscond
position thereof, means to engage said lash cam gear
with said treadle box gear for rotation therewith when
the former is disengaged from the second pinion, the
drive ratios to said extension shaft afforded by said first
and second pinions having a 3:2 relationship, means in-
cluding a rope drive shaft driven by said extension shaft
to msert and withdraw the pile wires into and from the
fabric including means engageable with said wires and
operable upon uni-directional rotation of the extension
shatt to alternately insert and withdraw the pile wires
from the fabric, and driving connections between said
rope drive shaft and said extension shaft comprising a
compound interrupted gear on each shaft, each gear com-
prising two sets of teeth having respectively large and
small pitch diameters, the set of large diameter of one
gear being meshed with the set of small diameter of the
other gear so that the wire insertion means is driven
alternately fast and slow to effect a different rate of in-
sertion and withdrawal of the wires respectively.

4. In a pile wire loom comprising means for manipu-
lating warp and weft yarns to weave a fabric, and pile
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wires adapted to be inserted into and withdrawn from
the fabric, a driven crank shaft having a first pinion
fixed thereto and a second pinion slidably keyed thereto
for selective movement between a first and second posi-
tion, means including a treadle box gear meshed with
said first pinion to actuate said yarn manipulating means,
an extension shaft for actuating the pile wires, a lash
cam gear fixed to said extension shaft coaxial with said
treadle box gear and meshed with said second pinion in
the first position theerof and disengaged therefrom in the
second position thereof, means to engage said lash cam
gear with said treadle box gear for rotation therewith
when the former is disengaged from the second pinion,
means driven by said extension shaft to insert and with-
draw the pile wires into and from the fabric including a
rope means engageable with said wires, a rope drum to
drive said rope means, a
connected to said rope drum and operable upon uni-

directional rotation of the extension shaft to effect re-.

ciprocating rotary movement of said rope drum to there-
by alternately insert and withdraw the pile wires from
the fabric, and driving connections between said rope
drive shaft and said extension shaft comprising a com-
pound interrupted gear on each shaft, each gear com-
prising two sets of teeth having respectively large and
small pitch diameters, the set of large diameter of one
gear being meshed with the set of small diameter of the
other gear so that the rope drive shaft is driven alter-
nately fast and slow to effect a different rate of insertion
and withdrawal of the wires respectively, each of said
gears having means intermediate said large and small
diameter sets of teeth to effect transition therebetween.

rope drive shaft mechanically

' FEREEL BN .

6

the set of small diameter of the other gear so that the
rope drive shaft is driven alternately fast and slow to
effect a different rate of insertion and withdrawal of
the wires respectively.

6. In a pile wire loom comprising means for manipu-
lating warp and weft yarns to weave a fabric, and pile
wires adapted to be inserted into and withdrawn from
the fabric, a driven crank shaft having a first pinion fixed

 thereto and a second pinion slidably keyed thereto for
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5. In a pile wire loom comprising means for manipu- -

Jating warp and weft yarns to weave a fabric, and pile
wires adapted to be inserted into and withdrawn from
the fabric, an extension shaft for actuating the pile wires,
means driven by said extension shaft to insert and with-
draw the pile wires into and from the fabric including
a rope means engageable with said wires, a rope drum to
drive said rope means, a crank drum having a crank
mechanically connected to said rope drum and operable

upon uni-directional rotation of the crank drum to effect

reciprocating rotary movement of said rope drum to
thereby alternately insert and withdraw the pile wires

from the fabric, a rope drive shaft connected to said '

crank drum to drive the same uni-directionally, and driv-
ing connections between said rope drive shaft and said
extension shaft comprising a compound interrupted gear
on each shaft, each gear comprising two sets of teeth
having respectively large and small pitch diameters, the
set of large diameter of one gear being meshed with
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selective movement between a first and second position,
means including a treadle box gear meshed with said first
pinion to actuate said yarn manipulating means, an ex-
tension shaft for actuating the pile wires, a lash cam
gear fixed to said extension shaft coaxial with said treadle
box gear and meshed with said second pinion in the first
position thereof and disengaged therefrom in the second
position thereof, means to engage said lash cam gear
with said treadle box gear for rotation therewith when
the former is disengaged from the second pinion, the
drive ratios to said extension shaft afforded by said first
and second pinions having a 3:2 relationship, means
driven by said extension shaft to insert and withdraw
the pile wires into and from the fabric including a rope
means engageable with said wires, a rope drum to drive
said rope means, a crank drum having a crank mechani-
cally connected to said rope drum and operable upon uni-
directional rotation of the crank drum to effect recipro-
cating rotary movement.of said rope drum to thereby al-
ternately insert and withdraw the pile wires from the
fabric, a rope drive shaft connected to said crank drum
to drive the same uni-directionally, and driving con-
nections between said rope drive shaft and said extension

- shaft comprising a compound interrupted gear on each

shaft, each gear comprising two sets of teeth having re-
spectively large and small pitch diameters, the set of large
diameter of one gear being meshed with the set of small di-
ameter of the other gear so that the rope drive shaft is
driven alternately fast and slow to effect a different rate
of insertion and withdrawal of the wires respectively,
cach of said gears having an enlarged transfer tooth inter-

- mediate said large and small diameter sets of teeth to
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effect transition therebetween.
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