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{57] ABSTRACT

Machine for producing non-woven floor coverings by
ramming lap or texturized filament cables, by a beat-
ing blade into grooves cut into a drum. The ramming
of the lap or cables by the balde, and the indexing of
the drum to bring successive grooves therein into
alignment with the beating blade, are effected by one
mechanism without the necessity of using auxiliary
shafts and mechanisms. The drum is made for free ro-
tation with respect to the machine and frame, a main
shaft being mounted coaxially of the drum. At the two
ends of the main shaft there is formed a large crank
with an eccentricity equal to half the vertical motion
of the beating blade, and a small crank with an eccen-
tricity equal to a quarter of the pitch between the
grooves on the drum. The small crank is joined to a
middle traverse by a rotating link, and the said tra-
verse slides along vertical guides. The two vertical
guides are fixedly connected to each other by upright
and lower horizontal members, thus forming a frame
which is joined to the machine body.

17 Claims, 3 Drawing Figures
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MACHINE FOR PRODUCING NON-WOVEN
FLOOR COVERINGS

This invention relates to a machine for producing
non-woven floor coverings; in such machine lap or tex-
turized filament cables are rammed by a beating blade
in the grooves cut upon the drum, the beating blade
being driven by a crank-connecting rod mechanism.
The intermittent rotation or indexing of the drum is
achieved by two opposite fingers fixedly joined to the
beating blade.

A device is known for producing non-woven floor
coverings with a beating blade which is driven by
crank-connecting rod mechanism, the beating blade
being guided by the connecting rod of a parallelogram
mechanism. The main shaft of such known device is ar-
ranged above a grooved drum, and the auxiliary shafts
are disposed beneath the drum. The main and auxiliary
shafts are synchronized to run in the identical phase re-
lationship by an additional chain, the parallelogram
connecting rod being adjustable longitudinally. The
above-described device is disadvantageous because of
a large number of elements which must be accurately
adjusted relative to each other. Parallelism between the
drum axis, the main and the auxiliary shafts, as well as
between the main and auxiliary shaft cranks is dis-
turbed by inaccuracies in the manufacture of the parts
and in the mounting thereof, as well as deformation of
the machine elements during operation; in particular
the chains which connect the main and auxiliary shafts
vary in length due to the stresses to which they are sub-
jected. Besides the above-described disadvantages, the
arrangement of the main shaft makes access to the
beating and pressing blades difficult and complicates
the driving of the machine. The precision of the inter-
mittent rotation of indexing of the drum is not very
good, due to the considerable deformation of the paral-
lelogram guiding means for the crank-connecting rod
mechanism.

The present invention has among its objects the pro-
vision of a machine for producing non-woven floor cov-
erings, wherein the working movement, that is, the
ramming or the lap or cables and the indexing move-
ment of the drum are achieved by a single mechanism,
without using auxiliary shafts and mechanisms, and
with no centering of the ramming blade with respect to
the drum.

In the machine of the invention the drum is mounted
for free rotation with respect to the machine body or
frame, the main shaft is mounted coaxial with the
drum, so that it can rotate easily toward the drum. At
the two ends of the main shaft there is formed a large
crank with an eccentricity equal to one half the vertical
motion of the beating blade, and a small crank with an
eccentricity which is equal to one quarter of the pitch
between the grooves in the periphery of the drum. The
small crank is joined to a middle traverse by a rotating
link, and the said traverse slides along left and right
parallel vertical guides. The two vertical guides are
fixedly connected to each other by upper and lower
horizontal members, the vertical and horizontal mem-
bers forming a frame which is joined to the machine
body through the medium of horizontal slide supports.

The large crank is connected by a rotating link with
a connecting rod which at its other end is pivotally con-
nected by a socket joint with the upper traverse. The
said traverse is joined by slides to the right and left ver-
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tical guides, and is fixedly connected to the lower tra-
verse by rods which pass through the hollow vertical
guides. The lower traverse is fixedly joined to the lower
finger which enters the grooves, cut on the flanges of
the drum, the lower finger turning the drum in the in-
terval when the beating blade is out of the drum
grooves. The upper traverse is joined by eccentrics
such as cams on one of the sides directly to the beating
blade carrier, and at the other side to an ear-ring, the
other end of the ear-ring having a socket joint connec-
tion with the beating blade carrier. To the beating
blade carrier there is fixedly joined the upper finger
and the beating blade, and by a slide, the pressing
blade; the pressing blade is maintained at its lower end
position by springs which at their other ends engage the
beating blade carrier.

The axis or cam shaft comprises three cylindrical ele-
ments, the axis of the middle cylinder being eccentric
of that of the other two. The eccentric operates an os-
cillating strap connected to the beating blade carrier.
By turning the cam shaft the said traverse is fixed firmly
with respect to the upper traverse in two positions. The
first position being the working one, achieving the tech-
nological process. At the second position of the cam
axis lever is obtained an additional lifting of the beating
blade carrier, in order to make easy the machine at-
tending. At the two positions the cam axis lever is fixed
to a bowed console, firmly joined to the upper traverse.

The frame formed by the vertical and horizontal
guides moves translatory in horizontal direction with a
motion, equals half the pitch between the drum
grooves. All the points on the upper and lower traverse,
as well as on the beating blade, upper and lower finger,
have equal trajectories, resembling ellipses with a large
vertical axis, equal to the big crank eccentricity, and a
small horizontal axis, equal to the small crank eccen-
tricity. The beating and pressing blades move simulta-
neously until the pressing blade touches the already
formed stitches upon the drum surface. Further, the
pressing blade remains immovable with respect to the
drum preventing the formed stitches from deformation,
while the beating blade enters the next groove for the
formation of a new stitch. The drum rotates continu-
ously, as at the ramming interval it is driven by the
upper finger, and when the beating blade is out of the
groove by the lower finger.

Further advantages and features of the present inven-
tion will be more fully understood in the following de-
tailed description read with the accompanying draw-
ings in which:

FIG. 1 is a schematic view of the machine,

FIG. 2 is a detail of a mechanism for the additional
lifting of the beating blade carrier; and

FIG. 3 is a view in cross section of the beating blade
carrier and the mutual arrangement of the beating and
pressing blades for the formation of a new stitch.

The drum 4 is mounted for rotation about a horizon-
tal axis, as shown. A flange 28 is affixed to each end of
the drum there being aligned grooves 8 and 29 in the
end flanges in the drum proper, respectively, the pitch
or distance between successive grooves being constant.
A shaft 1 runs through the drum 4, such shaft having
a central portion thereof coaxial with the drum and
journaled in fixed bearings of which one is shown at 27.
Outwardly of the bearings 27 the shaft 1 is provided
with small cranks 2, and outwardly the small cranks 2
the shaft 1 is provided with larger cranks 3. The shaft
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1 is driven by a belt entrained over a pulley 22 which
is affixed to the end of the shaft 1 near the rear in FIG.
1. All of the cranks 2 and 3 lie in a single plane extend-
ing through the central straight of the shaft 1. The ec-
centricity of the small cranks 2 equals a quarter of the
pitch between the grooves 8, 29, when the eccentricity
of the larger cranks 3 equal one half the extent of the
vertical motion of the beating blade 6. The small crank
2 extends through and drives a middle traverse 21
which is connected by slides to a left 18 (F1G. 1) and
a right 26 vertical guide, such guides being fixedly con-
nected to each other by an upper horizontal member
16 and a lower horizontal member 20. The thus formed
frame is joined to the body of the machine by horizon-
tal guide supports 25; the vertical stroke of the frame
equals twice the eccentricity of the small cranks 2.

The larger cranks 3 extend through and drivingly en-
gage respective oscillating links 19 which are joined at
their other ends by aligned stub shafts 17 connected to
respective upper traverses 15. Each upper traverse 18
is connected by a vertical left slide 18 (FIG. 1) and a
vertical right slide 26. The upper traverse 15 is fixedly
joined to a lower traverse 24 by rods 14 and connecting
means 13, such rods 14 passing through the hollow ver-
tical guides 18, 26. A lower finger 23 which is integrally
attached to the lower traverse 24, the finger 23 rotating
the drum 4 in the interval when the beating blade 6 is
withdrawn from the grooves 29 in the drum 4.

Each upper traverse 15 has a pair of vertical longitu-
dinally spaced parallel ears 41 which support bushings
journalling a cam shaft 11. (See FIG. 2) An eccentric
or cam 30 on shaft 11 is disposed between the ears 41;
one end of an eccentric strap 9 surrounds and accu-
rately engages the cam 30, as shown, the other end of
each eccentric strap 9 being pivotally connected to the
respective end 34 of the beating blade carrier 5. The
cam shaft 11 has three cylindrical elements, the outer
two elements 42 being journalled in the bushings 31,
whereas the eccentric or cam 30, intermediate the por-
tions of 42, drives the eccentric strap 9, as above ex-
plained. A rod 12 extends through a transverse bore in
the cam shaft 11, the rod 12 being freely slidable in
such transverse bore. In the position of the part shown
in FIG. 2, the smaller-diametered pilot end of the rod
12 is disposed in a passage in a member 32 which is a
part of an upper traverse 15. The rod 12 is maintained
in the position shown by means of a coil compression
spring 33 acting between a spring seat on the cam shaft
11 and a washer affixed to the rod 12 inwardly of the
pilot end thereof. When the rod 12 and the cam shaft
11 occupy the position shown in FIG. 2 the oscillating
strap 9 and thus the beating blade 6 are disposed ina
lower one of two positions. When the rod 12 is with-
drawn from the passage in the member 32 and the cam
shaft 11 is rotated into a second position, the oscillating
strap 9 and the beating blade 6 are raised. The cam
shaft may be stably maintained in such second positions
by having the pilot end of the rod 12 received in a sec-
ond passage in an element which is affixed to the upper
traverse 15. The described first position of the rod or
lever 12 and the cam shaft 11 is the working position,
whereas the second position thereof is that which the
beating blade and its carrier occupy when it is desired
to make adjustments on the machine when the machine
is idle.

The oscillating strap 9 is connected at its upper end
by a bolt 10 to the respective end or the carrier S for
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the beating blade 6. As shown in FIG. 3, a beating blade
6 is fixedly connected to the carrier 5. Integral with the
carrier 5 for the beating blade 6 are upper fingers 7
which enter the grooves 8 in the discs 28. A pressing
blade 5 (FIG. 3) is connected by a slide with the beat-
ing blade carrier 5 and with a pressing blade guide 36
which is firmly joined to the beating blade carrier §. A
pressing blade 35 is constantly urged downwardly by
coil compression springs 37, of which one is shown in
FIG. 3, such springs acting between a lower spring seat
40 affixed to the upper end of the presser blade 35 and
an adjustable upper spring seat 38 which may be ad-
justed vertically, thereby to adjust the pretension of the
spring 37, by means of a screw threaded adjusting
means 38. The upper and lower fingers 7 and 23, re-
spectively, as well as all points along the beating blade
6 rise and fall through similar distances, the path of
such fingers and points on the beating blade resembling
ellipses with large vertical axes equal in dimension to
the eccentricity of the large crank 3, and small horizon-
tal axes, which are equal in dimensions to the eccen-
tricity of the small cranks 2.

The drum 4 is rotated by the action of the upper and
lower fingers 7 and 23, respectively, which progres-
sively enter the grooves 8 cut into the end flanges 28
mounted on the drum. The rotation of the drum 4 mo-
mentarily halts as one of the fingers 7, 23 leaves a
groove 8 and another of such fingers enters the next
succeeding groove. The beating blade 6 and the press-
ing blade 35 move together simultaneously until the
pressing blade 35 touches the several last stitches
formed on the drum 4. During the further travel of the
beating blade 6 into the groove 29 in the drum, the
pressing blade 35 remains immovable with respect to
the drum, the coil compression spring 37 being com-
pressed while the beating blade 6 continues to push the
lap or filament cables 39 into the next following groove
29 in the drum 4, thus forming a new stitch.

Although the invention is illustrated and described
with reference to one preferred embodiment thereof, it
is to be noted that the application is not to be limited
to the disclosure of such a single preferred embodiment
but is to be construed within the context of the ap-
pended claims by those skilled in the art.

What is claimed is:

1. A machine for producing non-woven floor cover-
ings, said machine comprising a horizontal drum having
a plurality of longitudinally extending equally spaced
grooves therein extending completely about its periph-
ery, a drum supporting shaft mounted therewithin co-
axial thereof, two paralle] frames, one disposed at each
end of the drum in a respective plane transverse to the
axis of the drum, each frame having two spaced vertical
guide members, the frame being mounted for move-
ment in a transverse horizontal direction, means for ro-
tatably driving the shaft, means for reciprocating the
frame in a horizontal direction comprising an interme-
diate traverse slidable along the vertical guide members
of the frame and first, smaller eccentrics mounted on
the drum supporting shaft adjacent the respective ends
of the drum, means on the intermediate traverse consti-
tuting first eccentric follower means, upper and lower
traverses mounted above and below, respectively, the
intermediate traverse, means connecting the upper and
lower traverses to move in unison, said last named
means comprising a second eccentric having an eccen-
tricity markedly greater than that of the first eccentric,
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integrally attached to said drum supporting shaft, and
second eccentric follower means connected to the con-
nected upper and lower traverses, discs on the ends of
the drum having grooves therein aligned with respect
to the grooves in the drum proper, drum indexing fin-
gers connected to the respective upper and lower tra-
verses for alternate engagement with the grooves in the
grooved discs affixed to the drum, a beating blade ex-
tending longitudinally of the drum, and means connect-
ing the ends of the beating blades to the upper traverses
at the opposite ends of the drum, the drum indexing fin-
gers and the beating blade describing a substantially el-
liptical path having a vertical axis which markedly ex-
ceeds in length the length of the horizontal axis.

2. A machine for producing non-woven floor cover-
ings according to claim 1, comprising means for selec-
tively securing the beating blade in a first, operating po-
sition with respect to the upper traverses and in a sec-
ond, inoperative position with respect thereto.

3. A machine for producing non-woven floor cover-
ings according to claim 2, wherein the means for selec-
tively lowering and raising the beating blade with re-
spect to the upper traverse comprises a shaft having cir-
cular cylindrical portions disposed eccentrically with
respect to each other, one of said portions being jour-
nalled on the upper traverse and the other of said por-
tions being connected to a carrier for the beating blade.

4. A machine for producing non-woven floor cover-
ings according to claim 3, wherein said eccentric shaft
has three circular cylindrical portions, the two outer
end portions being coaxial and the intermediate por-
tion thereof being eccentric with respect thereto.

8. A machine for producing non-woven floor cover-
ings according to claim 4, wherein the two coaxial cyl-
inder portions of the eccentric shaft are mounted in
parallel ears of a fitting which is secured to the upper
traverse.

6. A machine for producing non-woven floor cover-
ings according to claim 3, comprising an eccentric os-
cillating strap having an enlarged end portion sur-
rounding and journalling the eccentric portion of the
cam shaft, and means pivotally connecting the other
end of the oscillating strap to the carrier for the beating
blade.

7. A machine for producing non-woven floor cover-
ings according to claim 6, wherein the oscillating strap
member is pivotally connected by a pivot pin to the car-
rier for the beating blade.

8. A machine for producing non-woven floor cover-
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ings according to claim 2, comprising means for selec-
tively retaining the cam shaft in either of two terminal
positions, the first such position being a lower, opera-
tive position in which the beating blade enters succes-
sive slots on the drum, and the second position being
one wherein the beating blade is raised from engage-
ment with the drum.

9. A machine for producing non-woven floor cover-
ings according to claim 8, wherein the means for selec-
tively retaining the cam shaft in a selected one of two
terminal positions comprises a transverse lever slidably
mounted upon the cam shaft, means on the upper tra-
verse presenting two spaced seats for selectively receiv-
ing the end of such lever, and spring means constantly
urging the lever stably into a selected one of said seats.

10. A machine for producing non-woven floor cover-
ings according to claim 1, comprising means for fixedly
securing the beating blade to the beating blade carrier.

11. A machine for producing non-woven floor cover-
ings according to claim 1, comprising a pressing blade,
and slide means for mounting the pressing blade upon
the beating blade carrier.

12. A machine for producing non-woven floor cover-
ings according to claim 11, comprising means for resil-
iently urging the pressing blade toward the periphery of
the drum.

13. A machine for producing non-woven floor cover-
ings according to claim 12, wherein the means resil-
iently pressing the pressing blade comprises coil com-
pression springs interposed between the pressing blade
and the beating blade carrier, and comprising means
for adjusting the pre-tension of the coil compression
springs.

14. A machine for producing non-woven floor cover-
ings according to claim 1, wherein the upper and lower
traverses are rigidly connected together by elongated
rods.

15. A machine for producing non-woven floor cover-
ings according to claim 14, wherein the spaced vertical
guides are tubes and the rods pass through the respec-
tive tubes.

16. A machine for producing non-woven floor cover-
ings according to claim 1, wherein the lower traverse
is joined by a slide to the two vertical guides.

17. A machine for producing non-woven floor cover-
ings according to claim 16, wherein the lower, drum in-

dexing finger is fixedly joined to the lower traverse.
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