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1

This invention relates to the art of manufact-
uring mesh fabrics in which the crossing strands
are welded, and relates to means for laying and
simultaneously welding parallel strands back and
forth upon another layer of strands. For lack of
better terms, and adopting a loose analogy to the
weaving art, the strand laid back and forth will
ba called the weft and the other layer of strands
upon which it is laid will be called the warp. The
two are not interwoven. Fabrics of this type are
known.

The weft strands may be 1aid at various angles
to the warp strands, but the simplest and most
useful fabric is square mesh, which is here chosen
for illustration. In this connection, it should be
understoosd that the novel features of the present
invention have to do with the way in which the
weft strands are laid and welded. This concept
can be used with warps formed in various specif-
ically different ways. The one chosen for jllustra-
tion is the simblest and most usual, in which the
warp strands are parallel, and uniformly spaced
and run in the direction of the length of the
fabric.

As a conventional warp-forming means the
following arrangement is shown in the drawings:
the warp strands are drawn from a spool stand
(not illustrated) through tension rollers and a
fived reed by a pair of gripping feed-rolls which
are intermittently fed one weft interval. The
weft-laying and welding unit operates between
the reed and the feed rolls, Thus the feed rolls
operate on welded cloth, and this cloth passes
from the feed rolls to a cloth beam. An organiza-
tion of this type is shown and will be described
as one way of forming a warp to which the weft
strand may be applied and welded according to
the invention. ’

In the drawings:

Figure 1 is a view of the weft-laying and weld-
ing carriage looking from the cloth end of the
machine,

Figure 2 is a section on the line 2—2 of Figure 1.

Figure 3 is a side elevation of the machine
omitting all but the essential components.

Figure 4 is a section through the machine on
the line 4—4 of Figure 3, drawn on an enlarged
scale, showing the drive for the welding carriage.

Figure 5 is a fragmentary plan view showing
parts shown in Figure 2, and the take-up roil,

Refer first to Figure 3. The main frame mem-
bers are two side sills {{ rigidly supported and
cross-connected in any suitable way. Supports
{2 and 13 appear in Figure 3 as does a Cross-
connecting member (4,
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2

‘The warp strands A are drawn from a conven-
tional spool stand (not shown) through a tension
device generally indicated at §5 and comprising
rolls 16 and (7 rotatable in fixed bearings, and
a roll 18 mounted intermediate the rolls {6 and 11
and adjustable to vary the deflection of the wire -
strands. Thence the warp passes through a fixed
reed whose frame appears at 2¢. The frame car-
ries & series of vertical spaced rods 22 (Fig. 5)
between which the warp strands A pass, so as to
be uniformly spaced. :

Beyond reed 2I the weft-laying mechanism
acts. This will be described later. The warp

"(with weft welded thereto) passes between and

is fed forward by the feed rolls. The lower roll
23 is carried by shaft 24 which turns in fixed
bearings (not shown) at the base of guide frame
25. The upper roll 26 turns in bearing 27 verti-
cally slidable in guide frame 25 and urged down-
ward by coil compression springs 28. Stress in
springs 28 is adjustable by turning screws 28.
The rolls 23 and 26 have yielding surfaces 3{
(Fig. 2), so that they will grip the wire fabric.
A heavy canvag facing has been used successfully
for this purpose.

From rolls 23, 26 the cloth passes to an imposi-
tively driven cloth beam 32 on which the finished
wire-mesh cloth is wound.

The timing or lay shaft of the machine appears
at 33 and is supported in bearings, some of which
appear at 34. The shaft 83 is driven at uniform
speed by a motor (not shown) through a speed
reducing train comprising a worm 3§ and worm-
wheel 35. A generally circular cam 37T on shaft
33 has two lobes 38 spaced 180° and arranged to
actuate the take-up rolls a definite amount at
each reversal of the weft-laying carrviage. The
lobes force up pawl plunger 39 (which has a fol-
lower roller engaging cam 31). The pawl plunger
is urged downward by a spring &1 and coacts with
a ratchet wheel 42, on shaft 24, to feed it one tooth
interval. A pawl 43 prevents retrograde move-
ment of wheel 42,

The mechanism so far described is simply 2
conventional warp forming and feeding mecha-
nism for which no novelty is here claimed. It
is described as one typical environment in which
the invention may be used.

Guide frames 43 mounted on sills {1 between
reed 21 and roll frame 25, gulde an elongated
rectangular frame 44 which is the welding car-
riage. The frame $4 encircles the warp and lies
in a plane transverse to the warp. The internal
length is somewhat more than twice the width
of the warp so that reciprocation of the frame in
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the direction of its length will carry the weldlng
rolls 45, 46, 47, 48 (mounted at midlength of the
carriage) back and forth across the entire width
of the warp and slightly beyond each edge of the
Warp.

The welding carriage is reciprocated by mech-
anism shown in Figure 4. A cam 48 is fixed on
shaft 33 in such angular position that it moves

its follower 50 to its right-hand or lef{-hand

limit of motion as one or the other of the lobes
38 on cam 31 engages and actuates pawl 39.
Follower 50 has a slot 51 in which the crank pin
§2 on gear 93 is confined. The eccentricity of
crank pin 52 is adjustable. When set for its
shortest radius, follower 50 will turn gear 53 only
about 120°, so that the crank pin never moves
to dead center. Gear 53 meshes with pinion 5€
which is fized to gear 55. The latier engages a
rack 58 at the bottom of the carriage 24. Adjust-
ment of the eccentricity of crank pin 82 deber-
mines the amplitude of the reciprocating motion
of carriage 44, which is reduced by moving crank
pin 82 radially outward.

Refer to Figures 1, 2 and 4. The upper rolls
45 and 47 are journaled in conducting brackets
§7 insulated from the carriage 44. Between these
rolls is a slotted wire guide 58 of insulating mate-
rial, This guide conforms to the peripheries of
the rolls (see Fig. 4). The welt-wire B psasses
downward from a spool or the like, through the
slot 8% in guide 58 (see Fig. 5), so as to be drawn
against one or the other of rolls 45 or 47 as the
carriage reciprocates. The wire always engages
the trailing roller., See Figure 1 in which zar-
riage 44 is moving in the ditection of arrow C.

Mounted In journal §i is a selector switch for
connecting one or the other of rolls 45, 47 in the
welding circuit.
sulating body 62 with two contactor fingers §8,
which - selectively engage the two conducting
brackets 51.

tions by spring detents §4. It is shifted by luss
85 which are mounted on guides 48 and respec-
- tively engage arm 66 on body 62 as the carriage
48 approaches its opposite limits of motion. The
lugs 85 are adjustable to conform to the ampli-
tude of reciprocation of carriage 84 imposed by
the adjustment of crank pin 52.

The lower rolls 45 and 48 are carrieé@ on con-
ducting brackets §7 which are insulated a% 58
from carriage 44,  The leads 7§ and 72 from any

The switch comprises am inw-

The body 62 is impositively latched:
in each of its two opposite eircuit-closing posi- -
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hooks for the weft strand are needed .and none
‘are used.

While one embodiment has been described in
detail, this is merely illustrative. It is not essen-
tial that the weft strands have the same spacing
as the warp strands. It is not essential that they
be at right angles to one another, or that they be
of the same size, or even that the warp strands
run parallel with the length of the fabric. Ob-
viously the carriage 44 and its related contacts
can be used in modified forms and in various en-
vironments. Since various relations of crossing
strands are known, and since the invention is ob-
viously applicable to many of these, no limitation
to the specific example here illustrated is implied.

What is claimed is:

1. Means for welding g continuous weft wire in
crossed relation to a warp made up of a series of -
wires, comprising in combination, warp-sustain-
ing means; a reciprocable carrier adapted to
embrace a warp sustained by said means; two
peairs of welding rolls mounted on said carrier on
paraliel adjacent axes so that either pair may
lead and the other trail according to the direction
of motion of the carrier, the rolls of each pair
being opposed to each other, one above and the
other beneath the embraced warp, and so spaced
as to exert welding pressure on a warp and weft
crossing; means for reciprocating said carrier
to traverse said rolls back and forth across and
beyond the embraced warp; a guide for confining

" a continuous weft strand to passage through the )

interval between similar rolls of respective pairs,
whereby the weft must pass from said guide into
contaet with whichever one of said rolls is trail-
ing; connections for supplying welding current;
selector means operable reversely by the carrier

- nesar its opposite limits of reciprocation:-to inter-
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change the pairs of rolls in the welding circuit

- and energize the trailing pair; intermittent warp

feeding means; ahd means for operating said
warp feeding means as- the carrier reverses iis
motion.

2. Means for welding a continuous weft wire in
crossed relation t¢ a warp made up of a series of
wires, comprising in combination, warp-sustain-
Ing mesns; g reciprocable carrier adapted tc em-
brace a warp sustained by said means; twoe pairs

- of welding rolls mounted on said carrier on paral-

lel adjacent axes so that either pair may lead

“and the other trail according to the direction of

. motion of the carrier, the rolls of each pair being
. opposed to each other, one above and the other

suitable source of welding current (such as the .

usual transformer, not shown) are attechsd re-
spectively to contact fingers 63, and tc the con-
nector 89 attached to the brackets §7.

The rolls 48, 4§ form one welding couple snd the
rolls 47, 48 another The two rolls of each couple
are so spaced from one another as to clamp and
weld each crossing of the welt-wire B upon 2
warp-wire A,

Suppose that a warp. is in place, the current
- on and the carriage is approaching one of its
limits of its motion. As the trailing rolls clear
the warp the feed roll 23 is fed one teoth interval
and switch body 62 is shifted to deenergize the
rolls which had been trailing and energize the
others which become the trailing ones on the re-
verse traverse.

As the carriage starts in the reverse direction,
weft-wire B draws against the trailing roll 4%
or 47, as the case may be, and is rolied upon and
welded to successive warp strands across the
breadth of the warp. No side clamps or tenter
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beneath the embraced warp, and so spaced as to
exert welding pressure on & warp and weft cross-
ing; means for reciprocating said earrier to tra-
verse said rolls back and forth across and beyond
the embraced warp; a gulde for confining & con-
tinuous weft strand to passage through the inter-
val between similar rolls of respective pairs,
whereby the weft must pass from said guide into
contact with whichever one of said rolls is
trailing; connections for supplying welding cur-
rent; electric switch means shiftable as an inci-
dent to reversals of the motion of said carrier
and serving to interpose selectively in the welding
cireuit, the two rolls between which said guide.

- directs the weft strand in such manner that the

70

trailing roll is energized; and feeding means, oper-
able as an incident to said reversals of motion, to
advance the”path of the carrier relatively to the
warp.

3. The combination defined in claim 1 in which
the carrier is a generally rectangular elongated

75 frame which encircles the warp, and the welding
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rollers are mounted on opposite members of said
frame.

" 4. The combination defined in claim 2 in which .

the switch comprises a rocking contact-shifting
member mounted on the carrier, and fixed stops
are provided to engage and rock said member in
relatively reverse directions as the carrier arrives
at its opposite limits of motion.

5. In a wire-mesh fabric machine, the combina-
tion of means for sustaining and feeding a wire
warp with the warp strands under tension; guid-
ing means reciprocable transversely of sald warp
and adapted to lay a wire weft strand back and
forth upon said warp and weld it to the warp

“strands as it is laid on each, said guiding means
comprising a reciprocable carrier and two pairs
of roller welding electrodes supported thereby on
parallel -axes transverse to the motion of the
carrier, the two rollers of each pair having their
peripheries opposed to one another and on oppo-
site sides of the warp, and the weft wire being
arranged to enter between rollers of the two pairs
on one side of the warp, whereby as the guiding
means reciprocates the weft wire is drawn toward
and passes between the rollers of the trailing
pair in each reciprocation, the rollers of each pair
being so spaced that the weft wire guided by the
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trailing pair is laid on and pressed against suc-
cessive warp wires; and means for supplying
welding current at least to the trailing pair of
electrodes. - _

6. The combination defined in claim 5 in which
means controlled by the reciprocation of the guid-
ing means control the supply of current and
direct it selectively to the trailing pair of roller
electrodes.

CHARLES C. WICKWIRE.
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