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METHOD OF AND APPARATUS FOR MAKING COMPOSITE FABRIC.

Application filed January 31, 1924, Serial No. 689,714, .

This invention relates to the art of mak-

. ing composite textile fabric consisting of a
base and a covering of fleece. In its broader
aspects the subject-matter of this applica-

5 tion is identical with that presented in my
 copending application filed November 7,
1921, Serial No. 513,311, and the present ap-
plication is filed as a continuation of the

. former said application in so far as the sub-

10 ject-matter is common to both. However,
the present application includes certain fea-
tures that were not disclosed in said former.
application, ag to which { do not claim the
priority of my former filing date.

16 . According to the disclosure in the former
said application and in the present applica-
tion the composite fabric comprises a base
.fabric and a covering of relatively loose tex-

. tile fibers and is fabricated by thrusting

20 some of the fibers of the covering through

the base fabric so that they project from

both surfaces of the latter and bind any"

fibers that have not been thrust through the
base. The base fabric may be % woven fab-
ric, though this is not an essential charac-
teristic, since a base fabricated, for example,
by felting would be usable for some pur-
poses. The chief requirement as to the base
fabric is that it should be susceptible of pen-
etration to permit the fibers of the fleece cov-
- ering to be thrust through it.

It has heretofore been common to manu-
facture composite fabric of the character de-
seribed by machines known -as “needle

.looms” in which a gang or group of barbed
- needles is reciprocated to cause the barbs of
“the needles to pass through the covering of
_ fleece and the base fabric, the barbs being so
- pitched or inclined as to catch some of the
fibers of the fleece during the penetrating
stroke and carry them through the base fab-
ric but to release the fibers so that they will
remain interlaced through the meshes or
fibers of the base fabric when the needlesare
withdrawn. .

The web.of fleece produced by a carding
machine is commonly used. to form the cov-
ering-of composite fabric of the type under
consideration, but according to former prac-
tice the production of the web of fleece and
the operation of needling the fleece to the
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base fabric have been not only separate and -

distinct operations but have had no relation
to each other either in point of time, rate

‘plurality of superposed layers before

of production, or otherwise. The thickness 55
of the web of fleece as produced by known

methods and apparatus has not been suffi-

cient for the thicker composite fabrics, and

it has therefore been the practice to fold the
web as delivered by the carding machine:
back and forth upon itself to build up a
re-
senting the fleece and the base fabric topthe :
needling mechanism. This lapping or fold-
ing of the web of fleece has commonly been 65
effected by an apparatus known as a Blamire -
lapper which operates adjacent to the deliv-
ery end of a carding machine. The lapper
comprises two travelling' aprons one of
which receives the web of fleece from the
carding machine and is reciprocated to fold
the fleece back and forth upon itself in zg-
zagged lapped formation so that a plurality
of layers will furnish the 'desired thickness
of fleece, while the other apron conveys the
folded or lapped fleece to one side. where it
is wound upon a roll until a considerable
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‘quantity has been acciimulated thereon. The

lapped fleece is then parted, the full roll is -
carried away-.and an empty roll is substi-
tuted in its place to'wind another length of «
lapped fleece. The rolls of fleece, each a sep- -
arate unit, are taken successively to a needle
loom where the fleece, still in lapped forma-
tion, is unwound from the roll and laid up-
on the base fabric preparatory to being fed
with the latter through the needling mecha-
nism. : : : \
From - the above description of a known
method it will be understood that the card-
ing machine and the needle:loom -perform
their functions independently of each other
and that the rate of production of one has
no control over the rate of production of the -
other; that.the web of fleece produced by the ¢
carding machine must be folded and lapped
to provide the desired thickness and. must-

“be parted from time to time so that it can be

handled incidentally: t6" removing- it from
the lapper and presenting it to the needle
loom; that the intermediate operations ‘be-
tween. the carding operation and theé nee-
dling operation require not only costly and
bulky apparatus but require also-labor to
perform the operations of parting the fleece 105
as it is taken up and wound from the lapper, =~ -
to carry the-filled rolls of fleece away from

the lapper and to place them in the desired
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relation .t‘}o‘-"i';he needle loom; and that the
fleece as passed through the needle loom is

necessarily thicker in some places than in .

others in consequence of having been folded
back and forth upon itself in zigzag courses
by the lapper. ‘

In view of the above described known
method of making composite fabric one ob-
ject of the present invention is to provide
an improved method of and apparatus for
making such composite fabric continuously

and at a rate of speed coordinated with, and.

governed by, the rate of delivery of the web
of fleece from a carding machine, that is,
an improved method by which a web of
fleece as delivered by a carding machine will

‘pass unbroken from the latter to and

through a needle loom to be incorporated
into a composite fabric while the web re-
mains integral with ‘that being delivered
by the carding machine; another object is to
provide: an' improved method by which all
intermediate dperations and the apparatus
and labor incidental thereto may be elimi-
nated; still another object is to provide an
improved method by which the desired

‘thickness of the covering of fleece in the

composite fabric may be obtained without
folding or lapping- the fleece or otherwise
subjecting it to any treatment that would
militate against uniformity of thickness.
In addition to the foregoing an object of
the invention is to provi«ﬁa improved appa-

‘ratus to increase the rate of production of
5 composite fabric and to improve its quality

with respect both to uniformity and dura-
bility. ‘

A novel feature relating fo the method
consists in conveying a web of fleece as deliv-
ered by a carding machine at a rate of speed
governed by its rate of delivery by the card-
ing machine, simultaneously feeding a base
fabric at the same rate of speed and in co.
operative relation to said web of fleece, and
uniting the web of fleece and the base fab-
ric by mechanism the operating speed of
which is coordinated with and governed by
that of the carding machire, so that the pro-
duction of the web of fleece and the fabrica-
tion of the composite fabric will be effected
as component parts of a single uninterrupted
procedure. :

Another novel 'feature relating to the
method consists in condensing the fibers and

increasing the thickness of the web of fleece

after it has been doffed, by uniformly crowd-
ing the fibers longitudinally and ‘progres-

 sively, in which respect the procedure is the
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direct antithesis of a so-called drawing

“operation, In its broader aspect this feature

of the invention is not limited to the pro-
duction of a composite fabric, since the con-
densed and thickened web of fleece is sus-
ceptible of being bought and sold as an arti-
cle of commerce in that condition to be used

" 1,820,807 -

for any purpose desired. This feature of
the invention, in its broad aspect, forms the
subject-matter. of my copending application
Serial No. 16,948, filed March 20, 1925, as a
division of this application. Nevertheless,

"in so far as the production of a composite

fabric is concerned this feature of the inven-
tion may be utilized to compact the fibers
and increase the thickness of the web of
fleece between the point where it is doffed
and the point where the web of fleece is at-
tached ‘to a base fabric.
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Another novel feature of the invention

consists in utilizing a base fabric to convey
a continuously growing web of fleece from
the delivery end of a carding machine to
a needling mechanism by which they are to
be united.

Still another novel feature consists in
feeding an endless band of base fabric
throug% an endless circuit two or more
times, accumulating thereon two or more
layers' of fleece, one to each circuit, fad
needling each layer of fleece thereto before
the next succeeding layer is superposed
thereén. .

A novel feature relating to the mechani-
cal aspect of the invention consists in a uni-
tary organization comprising mechanism for
carding and delivering a wel of fleece,
mechanism arranged to attach the fleece to
a base fabric, mechanism for causing the
first two said mechanisms to .operate at pre-
determined coordinated speeds, and means
for conveying the web of fleece, as delivered
by the carding meclianism, at a rate of travel
coordinated with its rate of delivery, from

the carding mechanism to the mechanism

by which 1t is to be attached to the base
fabric. o

Another novel feature relating to the
mechanical aspect of the invention consists
in mechanism arranged to feed a base fabric
past a point adjacent to the delivery end of
a carding machine and thence to a fleece-at-
taching mechanism so that the base fabric
may be utilized as a conveyor to complete the
mechanical organization. =~ -

Other features of the invention are here-
inafter described and claimed and are
shown by the accompanying drawings.

" Referring to the drawings,

Figure 1 represents a side elevation of the
cylinders at the delivery end of a carding
machine and certain selected elements of a
needle loom arranged to operate on the
fleece as it is delivered by the carding ma-
chine, with means -arranged to convey the
fleece from the carding machine to the
needle loom in an unbroken sheet.

Fig. 2 is a side elevation on a larger scale
including those elements of the needle loom
that are represented in Fig. 1 and including
additional elements to illustrate one form of
driving mechanism. B
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AFig. 3 .is alongitudinal vertical section
through one of the needling units.
Fig. 4 is  a longitudinal vertical section

through a suitable form of mechanism for

operating one of the needling units.

Fig. 5 is a diagram including four frag-
ments or areas of composite fabric as pro-
duced according to this invention, said frag-

- ments illustrating the preferred method of

10

needling the fabric by successive stages.
Fig. 6 represents an elevation of certain

rolls and means for operating them. -~
The drawings are made more with a view

to disclosing the principles of the invention

15

than structural detail since the latter is sus-
ceptible of many modifications. and, if illus-

. trated, would obscure the showing. For this
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_ briefly to the well-known elements

‘reason those structural elements that are

represented in the drawings are purposely
shown, for the most part, conventionally,
and while proportions are maintained the

relative arrangement of the various elements

is shown as nearly as it 1s feasible to do so
within the rules governing drawings for
this puré)os'e. ; ' S '

A carding machine, which for brevity will
hereinafter be termed a card, of any suitable
construction -or arrangement may be used

according to the quality, quantity, and other.

conditions consistent with the ultimate re-
sult desired, but I prefer, for certain pur-
poses, to supplemert the usual equipment of

the card with an additional cylinder similar.
in operation to the usual doffer. This fea--
5 ture will be hereinafter explained at greater

length, but with the exception of this sup-
plemental c¢ylinder the card represented in

Fig. 1 embodies a well-known construction

and arrangement and operates in. well-

known manner. For this reason it will be

sufficient, for present purposes, to refer only
and oper-

ation of the card. ‘ Lo
The main cylinder 10 carries the fibers
past the usual workers 11, strippers 12 and
fancy 13 to the usual doffer 14." "Heretofore,

in the production of a web of fleece to be-

used or sold to the trade as such, it has been

‘the practice to strip the fleece from the

doffer 14 and deliver it to. a mechanism de-

' signed to fold the web back and forth upon

- pose is called a Blamire lapper. My pres-

G0
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- thickness of the

itself in Ilayers to obtain the desired thick-
ness. A well-known machine for this pur-

ent invention dispenses with a -lapper and
provides other means for increasing the
fleece. This is accom-
plished by supplementing the doffer 14 with
a cylinder 15, preferably clothed with longer
teeth than those required for the doffer 14.
Furthermore, the cylinder 15 is driven at
a slower speed, meaning peripheral speed,
than the doffer- 14 and is rotated in the op-
posite direction. - The effect of the cylinder
15 is to retard the travel of the fleece so that

1,620,307

‘roll would preferabl

cylinder carries'a sproc '
sented by dotted lines, to drive a chain 22.-

the fibers will accumulate in its clothing to

a greater thickness than that carried by the
doffer. - It is because of the increased thick-
ness that it is desirable to clothe the cylin-
der 15 with longer teeth than those carried
by the doffer. As shown.in Fig. 1 the cylin-
der 15 is driven by a crossed belt 16 running
over a relatively small driving pulley 17 on
the doffer and over a relatively large driven

pulley 18 on the cylinder. Since the pur--

gose and effect of the cylinder 15 are to con-
ense the fibers longitudinally, and since the
prior art does not, to my knowledge, dis-
close any equivalent, I shall, for conven-
ience, refer to it as a condensing cylinder.

The web of fleece, having passed from the-

doffer 14 to the condensing cylinder and
having been condensed ang increased in
thickness at the point of transfer, passes
over the top of the condensing cyliné)er to
the point of delivery where it is stripped

by any suitable.means such, for example, as

a wipe roll 20. The periphery of the wipe
\ be provided ‘with
some sheet material that would not permit

the fleece to slip. For example, the surface

covering might be made.of corduroy, plush,
or other material to which the web of fleece

would cling sufficiently to avoid slipping.

The wipe roll would preferably be driven at
the same peripheral speed as the condensing
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eylinder. - For this purEose the condensing

et wheel 21, repre-

This chain drives a sprocket wheel 23 fas-

tened to the wipe roil 20. As shown by Fig.

6, the sprocket wheel 23 -and a sprocket:
‘wheel 24 are integral, the latter being used
to drive a chain 25 by which rotation is

transmitted to a feed roll 26. The purpose:
of this feed roll will be described at a later

point.
In

27 in Figs. 1 and 3, is fed directly from its:
point of delivery by the card to a needling
mechanism by which it is attached to a base
fabric 28 to form the composite fabric, and

accordance with one novel feature of
“the invention the web of fleece, indicated at
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it will be apparent that the web progresses

‘continuously from the card to and through

the needling mechanism without being.lap-
ped.-or parted. - : '

_ In needle Jooms heretofore used for need-
ling a covering of fleece to a base fabric the .

needles have been spaced in accordance with
the distance between jabs in the -completed
fabric, and have been operated in synchro-
nism. Consequently, for the purpose of
giving a concrete example; if the fleece was
to be attached at points 1/8 inch apart a
fabric sixty inches wide required 480 needles
all of which were caused to penetrate the
fleece and the base fabric simultaneously.
While the resistance to ‘penetration of a
single needle is not very great, although ob-
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viously it would vary according to the char-

acteristics of the base fabric and also to
some extent according to the thickness of the.

web of fleece, the simultaneous operation of
a large number of needles causes a consider-
able resistance to penetration, This aggre-
gate resistance depresses the fabric into the

_needling slot and militates against a uni-.

form rate of travel of the fabric.

In view of the former practice as above
explained, and in accordance with another
feature of this invention, I divide the total
number of needles into groups and arrange
the groups in tandem relation so that only
a relatively small proportion of the total
number of needles will penetrate the fabric
at any one line crosswise of the fabric. Fur-
thermore, instead of operating all the needles
in unison as it has been the practice here-

20 tofore, I prefer to operate the aforesaid

68

groups of needles successively so that the

resistance to penetration and the demand for
power will be further distributed.
For convenience of description I shall re-

fer to the groups of needles as needling units, -

Fig. 3 represents one of the needling units,
while Fig. 4 represents a form of mechanism
suitable for operating one of the units.
These units and their respective operating
mechanisms are represented in Figs. 1 and
2 as arranged in tandem relation so that the

needling units may operate successively as.

the base fabric and the web of fleece pass
them one after another. As shown by Fig.
3, each needling unit comprises a needle
bar 29.by which a series of needles 30 is
carried. The bar 29 extends crosswise of the
fabric, and since the total number of needles
for making the fabric is divided into four
groups or units the distance between the
needles in each unit is four times as great
as the distance between needle jabs in the

_completed fabric. Consequently, if it is de-
-sired to needle the fabric at distances 1/8
inch apart the needles of each unit may be .

1% inch apart. Each needle is provided with
barbs 31 near its penetrating end, the barbs
being pitched or inclined to carry the fibers
through the base fabric and to release the
fibers as the needles are retracted. Each
needle bar is carried by a plurality of fingers
32 which, in turn, are carried by a rocker
33. According to the illustrated construc-
tion the rocker 83 is made of tubing which
affords the necessary strength and rigidity
with comparatively little weight, since light
weight is desirable to permit high speed of

oscillation. The ends of the tube 83 are af-

fixed to eccentric heads 34 formed on trun-
nions 35. These trunnions are mounted in
suitable bearings supported by the frame-
work at opposite sides of the needling mecha-
nism. e trunnion 35 at one end of the

tube is affixed to or formed as an integral.

part of a fork 36. The fork is-oscillated at

1,620,807

high speed, that is, from 500 to 600 strokes
per minute, by.a.crank 37, although a block
38 carried by the crank engages the foik.

The chaft 39 of the crank is mounted in
bearings provided by a crank-case 40 having
a detachable cap or cover 41, and one end
of the crank-shaft projects beyond the
crank-case and is provided with a pulley 42.
The crank-case is mounted upon a bolster 43
affixed to a horizontal rail 44 of the frame-
work and its ends are formed as ears 45
which are bored and tapped to receive bolts
46 for securing and adjusting the crank-case.
The two bolts 46 are arranged in coaxial
relation and their inner ends are turned to
cylindric chape and fitted into sockets.bored
in the base of the crank-case. This mount-
ing of the erank-case provides for adjust-

ing it in lines parallel to the direction ot

travel of the fabric and also provides for
slight rocking of the crank-case about the
axis of the bolts to enable the crank-case to
accommodate itself to the axis of the trun-
nions 85. Since the rocker 33 does not re-
quire operating mechanism at both ends one
of its ends may be journaled in a bearing
mounted in the same fashion as the crank-
case 40 but not having any provision for
duplication of the operating mechanism.

Since the base fabric 28 and the web of .

fleece are fed continuously in ome direction
at a predetermined speed while the needling
units are operating I prefer to incorporate
into the mounting of the needling units some
provision for permitting the needles to par-
take of the travel of the fabric while the
needles are in the fabric and thus to avoid
temporarily arresting the fabric and stretch-
ing the holes made by the needles. Accord-
ingly, as shown by Fig. 3, the needle bar
29 and its supporting fingers 32 are con-
nected by springy strips 47 of thin sheet steel
or any other suitable resilient material.
Fig. 2 illustrates a suitable arrangement
of pulleys by which the several needling
units may be operated at a uniform rate of
speed by a single belt 48. This belt passes
over the operating pulley 42 of one of the
neédling units, under an idle pulley 49, over
the operating pulley 42 of the next needling
unit, under a driving pulley 50, over the next
operating pulley 42, under an idle pulley 51,
and then over the last operating pulley 42
from which it passes under idle pulleys 52
and 53 back to the first operating pulley 42.
The driving pulley 50 is affixed to one end
of a shaft 9 which extends to the opposite
side of the needling mechanism and is there
provided with a similar pulley 56 which re-
ceives rotation from a crossed belt 57 driven
by a pulley fastened to the fancy 13. As
shown in this figure the four operating
cranks 37 are at four different positions
ninety degrees apart, and as long as this re-
lation is maintained the needling units will
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pehetrate the fabric snbéeﬁvely,at uniiorm
intervals and thus divide the total resistance
to penetration into four equal parts. ' To in-

sure the maintenance of the-described angu--

lar relation of the four cranks without de-
pending solely upon the frictional engage-

- ment of the belt with the four operating pul-

. sented grap

15~

20

30

35

40

“pins 54 connected

leys the latter mag
y a parallel rod 55 made

1n one continuous piece or in sections as pre-
ferred. T -
Avdevelo%ment of the needling is repre-
ically by Fig. 5, in which four

sections or areas of the fabric are conven-

tionally represented at A, B,.C and D. It
is to be assumed, in reading this figure, that
the fabric travels from left to right, and that

the dots @ on section A regresent the points

at which the needles of the first unit have
penetrated. The dots in each horizontal row
represent the points at which an individual
needle has made successive - penetrations,
while each vertical row represents the points

at which all the needles of that unit have -

penetrated simultaneousl{. o :
Section B’ represents the result after any

given portion of the fabric has passed the
‘second needling locality but before it has

reached the third. Here the points a of
penetration: are those of the first needling
unit while those indicated at b are the points
appertaining to the second needling unit. It
is to be observed that the points % are out of
line with the rows of ¥oints a with respect
not only to the lines of travel but also with
respect. to transverse lines. This staggered
relation of the points of penetration 1s ob-
tained partly by setting the needles of the
second  unit out of line with those of the
first unit and partly by relatively adjust-

" ing the units lengthwise of the direction of

- feed so that the transverse lines of
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netra-
tion of the second unit will be midway be-
tween the transverse lineg of ‘penetration of

the first unit. , .
The third needling unit is adjusted to

make the transverse lines of penetration co-

incide with those of the first unit, but here
again the third unit is adjusted transversely
to place the individual points ¢ of penetra-
tion midway between the points a of pene-
tration. In like manner the fourth needling

“unit is adjusted 'so that the points d of pene-

tration will coincide with the transverse lines
of the points & but will be midway between
the points 5. Thus the points of penetra-
tion, considered collectively, are uniforml

distributed and lie in diagonal lines as well
as in. lines crosswise of the fabric. Al-
though the drawings do not show any means
for keeping the fabric in a predetermined
path it is to be understood that any suitable
means may be provided for this purpose.

For example, the rolls hereinafter described

for supporting and feeding the fabric may

L080,807

be provided with wrist

at a

_slippin
preFera

8
be provided with flanges to engage the lon-
gitudinal edges, or stationary edge gages
may be provided for that purpose and fas-
tened to the table or track along which the
fabric moves while passing the needling lo-
calities. I

As shown in Fig. 3, the fabric is support-
ed under the needling unit by. two transverse
bars 58 spaced apart to provide a needling
gap 59. This gap is wide enough to admit

70
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the needles and to provide clearance. As -

the fabric travels from the bars 58 of one
needling unit to those of the next it is sup-
ported by a plurality of bars 60 extending
lengthwise of the direction of feed and sup-
ported by the cross bars. The cross bars
may be supported in turn by the longitudi-
nally extending frame pieces 44.

It it be desired to ‘draw the web of fleece
incidentally to conveying it from the wipe
roll 20 to the needlimg mechanism or to

‘condense and: thicken it the speed of con- -

veyance would be faster or slower than the
rate of delivery. In any case, it should be
coordinated with and governe relatively to
the rate of delivery, according to the result

80
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desired. The illustrated conveying mecha- -

nism is controlled to maintain a speed of
travel substantially no faster or slower than
the peripheral speed of the condensing cyl-:
inder. For convenience and sim licity X
prefer to utilize the base fabric in the capac-
1ty of a conveyor to carry the fleece from
the Eoint where it leaves the wipe roll 20
to_the first needling locality, since such
utilization dispenses with the necessity for
providing other meansto accomplish that pur-
ose. - Accordingly, the assemblage shown
y Fig. 1 includes a roll 61 arranged un-
der and adjacent to the wipe roll to sup-
port the base fabric in position to receive
the web of fleece as delivered by the wipe
roll. The upper stretch of the fabric is sup-
ported at the other end by an idle roll 62
oint far enough from the roll 61 to
provige the necessary space for the entire
series of needling units and as much farther
as may be desirable or necessary to provide
for any other conditions. Various forms and
arrangements of feeding mechanism would
be usable to feed the fabric at the same rate

-as_the peripheral speed of the condensing
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cylinder, and the mechanism shown by Fig. .

1 is merely one of many that would accom-
plish this purpose and at the same time pro-
vide for needling a piece of fabric greatly

in excess of the longitudinal dimensions of

the apparatus. . .

As shown, the feeding mechanism includes
a feed roll 63 arranged to cooperate with
the roll 26 hereinbefore referred to. The
roll 63 may be covered with any suitable
material for preventing the fabric from
and the two rolls 63 and 26 are

ly pressed onme against the other
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with' sﬁﬂiéiépt yressure to insure a ﬁositive
* feed of ‘the fabric. Since the roll 26 is

driven positively by the condensing cylin-
der 15 through the agency of sprocket

. wheels and chains it is degirable to ¢ransmit

such rotation positively to the roll 63, and
for this purpose the sprocket wheel 64 which
receives rotation from the chain 25 may be

- affixed to or formed on a toothed gear 65.

10

" and - would

m

- . ingly.roll 62 would preferably be covered
“with some suitable friction material by

" the delivery roll-70 is completed.

‘ning from

‘A similar gear 66 affixed to the roll

63 com-
pletes the transmission. ' '

It is desirable to maintain sufficient ten-

sion in the fabric passing the needling lo-

" calities to take up all slack and eliminate
‘ .
* .governed according to the peripheral speed

-wrinkles as'well as to insure a rate of travel

‘of the condensing cylinder.. For this reason
it is desirable to arrange a pressure roll 67

‘to cooperate with the idle roll 61. The pres-
- gure of these rolls one against the other

‘would preferably be capable of regulation
referably include - springs,
weights, or other pressure applying means
having a yielding capacity to compensate
for variations in the thickness of the ma-

If it is desired to provide the base fabric
‘with ‘more than one I))ner of fleece the ends
of the strip of base fabric will be joined by
stitching or otherwise.to make it into an
“endless band, as shown by Fig. 1. The slack
material indicated at 68 is folded back and
forth upon itself in a pile by delivery rolls
69
against the other with yielding pressure:
Since no considerable power would be" re-
quired to transfer the fabric from the feed
rolls 96 and 63 to the point of delivery the
‘roll 62 “would be capable ‘of furnishin
enough power for that pu . Accord-

which the travel of the fabric would cause
it to. turn ;w’ithdut‘s'li&pin‘ﬁi By groviding
the rolls 62 and 70 with pulleys and a trans-
mission belt 71 the means necessary to drive
f desired
& series of small idle rolls 72 may be pro-
vided to su'ﬁp,ort'the stretch of fabric run-

i e pile 68 to the tension rolls 67,
‘and 61, and one or more idle rolls 73 may

. be provided to support the stretch of fabric

' without‘

running from the feed rolls 26 and 63 to the
delivery rolls 70 and 69. o
With this or any equivalent arrangement
of feed rolls, tension rolls and idle rolls,
‘an endless band of base fabric 28 may be
caused to traverse an endless circuit any de-
sired number of times, and .for each circuit
it will receive a layer of fleece of uniform
thickness, since the fleecé is delivered: to it
‘wise . thickened in one ‘place more than in
another. - Furthermore,” when the second
layer of fleece is superposed upon the first

and 70, one of which is ei)referably‘ held”

being lapped or folded or other-
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layer which has already been needled to the
base those fibers of the second layer that
are carried through the base by the needles
will necessarily be carried also through the
first layer of fleece and will therefore bind
the first layer more securely to the base. In
like manner, if a third layer of fleece is

70

needled to the base some of its fibers will -

necessarily be passed through the second and

first layers of fleece and still further

strengthen the bonds. previously made by
needling. However, if the card is provided
with a condensing cylinder 15 it would sel-
dom be necessary to provide the base fabric
with mere than one layer of fleece unless
it is desired to produce a very thick and
heavy composite fabric. The condensing
cylinder not only vaccomglishes the purpose
for which the so-called Blamire lapper has
heretofore been used but it Froduces a rela-
tively thick fleece without folding or lapping
and without requiring parting of the fléece
between its production by the card and its
attachment to the base fabric by the needling
mechanism. i .

The illustrated feed mechanism is also
usable without any alteration to produce
composite fabric having but one layer of
fleece. The mode of operation for produc-
ing such fabric would not need to include
joming the two ends of a piece of base fab-
ric to form an endless band as hereinbefore
explained but each new piece of base fabric
would be joined to the trailing end of the
grecedin'g iece. The pieces of composite

abric would then be disjoined as the sue-

_cessive junction points pass out from the

delivery rolls 70, and 69.

I claim:— ' ‘

1. That improvement in methods of mak-
ing composite fabric, which consists in feed-
ing an endless base through an endless cir-

5

80

05

100

105

cuit repeatedly, and simultaneously supgly- ‘
ase

ing a web of fleece to one face of said b
and needling said fleece to the base until a

110

plurality of layers.of fleece have been ac-

cumilated upon and needled to the base.

2. That improvement in methods of mak-
ing compogite fabric which consists in nee-
dling a layer of fleece to a base, ,superi)osing
another layer of fleece upon that already
needled to the base, and needling the super-
}é(‘)sed layer to the base so that the needled

bers of the superposed layer will extend
throu%h the first.layer,

3. That improvement in methods of mak-
ing composite fabric ‘which consists in lay-
ing a web of fleece upon a base so ag to pro-
vide integral layers superposed one upon an-
other, and needling each layer to the base

‘before needling the next layer thereto.

4. An apparatus for uniting a base fabric
and a web of fleece to %roduce a composite
fabric, comprising mechanism for feedi
the base fabric and the web one on the other,

115
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130




~ pulley, drivin

10

15

20

25
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and needling mechanism including a series
of needling units each havin,
means including a driving
pulley and a belt, said belt being arranged
to run on each of said operating pulleys,
and means other than said belt for control-

ling the operating speed of said units so
that one cannot work faster than another.’

5. An apparatus for uniting a base fabric
and a web of fleece to produce a composite

fabric, comprising mechanism for feeding

the base fabric and the web one on the other,
and needling mechanism including a series

~of needling. units each having an operating

pulley, driving means including a driving
pulley and a belt, said belt being arranged
to run on each of said operating pulleys,
wrist-pins carried by said operating pulleys
respectively, and a parallel rod connecting
said wrist-pins to equalize the operating
speeds of said units, ' _

6. An apparatus for uniting a base fabric
and a web of fleece to produce a composite
fabric, comprising mechanism for feeding
the base fabric and the web one on the other,
said mechanism including an idle roll “ar-

an operating’

7

ranged to vbe driven by the fabric, needlin

mechanism arrang

mechanism and take-ug ochanis k
idle roll to take u

to be operated by -sai

the fabric on the delivery side of said feed- 30 .

ing mechanism, ,

7. An apparatus for uniting a base fabric
and a web. of fleece to produce a composite
fabric, comprising mechanism for feeding
the base fabric and the web one on the other, 85
and needling mechanism the needles of
which are arranged to partake of the travel
of the work while tEey extend into or
through the latter.

8. An apparatus for uniting a base fabric 40
and a web of fleece to produce a composite
fabric, comprising mechanism for feeding
the base fabric ana the web one on the other,
and needling mechanism the needles of which -
are carried by resilient means arranged to 48
let the needles partake of the travel of the
work while they extend into or through the
latter, ,

In testimony whereof I have signed my
name to this specification,

'PATRICK H. WALSH.



