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UNITED STATES

1,688,620
PATENT OFFICE.

JOHN ALLEN HEANY, OF
CORPORATION, OF PATERSON, NEW

NEW HAVEN, CONNECTICUT, ASSIGNOR TC WORLD BESTOS
JERSEY, A CORPORATION OF DELAWARE.

APPARATUS FOR THE MANUFACTURE OF YARN.

Application filed April 23. 1626

The present invention relates to appara-
tus for manufacturing varn and morve par-
ticularly to apparatus for the manufacture
of varn from material which gives rise to
nunerous difficnlties in attempted manufac-
ture by old processes and apparatus.

This application is a continuation in part
of mv Patents No. 1,583,611 (applieation Se-
rial No. 82,249, filed January 19, 1926) ; No.
1,585,612 (apvlication Sevial No. 82,250, filed
Januery 10, 1926) 1 No. 1.085.621 (applica-
tion Serial No. 654 511, filed July 30, 1925) :
No. 1.585,617 (application Serial No. 684524,
filed January 4, 1924) : No. 1.585,618 (ap-
plication Serial No. 685,091, filed January, 2,
1924) ; and No. 1,585,619 (application Serial
No. 685,002, filed January 9. 1924

An jmportant object of the invention 1%
to provide apparatus capable of making yarn
from relatively weak strips or bands of fi-
brous material, such, for example, as ashestos
material or material consisting Jargely of
ashestos.

Other objects of the invention are to pro-
vide apparatus for making strands or yarns
from asbestos paper-like material; apparatus
for conveying a strip or band of fibrous ma-
terinl subetantially free from tension to a
certain point and  thercafter formming a
connded strand therefrom; apparatus for
supporting and conveying a strip or band
of Lilirous material to a certain point, form-
o ciraud from said strip or band and
twistine the strand to form g yarny appara-
softening a strip ov hand of fibrous
material, snpporting and conveying the same
0 a certain point. and forming eatd strip or
Lard into n stramd or yarn: and appavatus
{or conveving or band substantially
free frem fension toa certain point and there-
after combining said steip or band with a
Glement to forin a strand or a yarm.

The apparatus of the prosent invention I8
desioned moye particularly for the mannfac-
{ive of arbestos strands or varns from paper-
ke strips or bands of asbestos material

o

Lound together with sufficient coliesiveness

mey

R -
lits 101

a uirip

cnd tenaeity and adapted for yarn mantuifac-
G, Preferably such strips or bands are
coltencd. as by moistening Lefore the formu-

tion of yarn. Such stvips or bands are very
asily torn or broken, especially when sof-
iened or moistened.  The apparatus of the
present invention aims to avoid such difficul-
to as by providing menus for supplying such

e
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strips or bands freely, for conveying them
cubstantially free from tension to the strand
forming mechanism proper and for support-
ing them during strand and yarn forming
operations. Preferably moistening, 1f it oc-
curs, is effected concomitantly with such con-
veying of the strips and each moistened stri
is ‘combined with a filament in the strand
forming mechanizm to form a strand in which
the strip or band of nshestos material is re-
inforced or strengthened by the filament
which may be of wire or thread. Obviousty
weh strand or yarn may be formed from
one or more strips or basuds and one or more
{ilaments.

Other objects and features of the invention
will be brought out hereinafter in the de-
seription and claims.

In the drawings:

Tig. 1is a dingrammatic side elevation il-
lustrating one form of apparatus for form-
ing yarn material into strands;

o, 2 is a view in elevation of apparatus
which may be used for twisting such strands
to form yurn:

Fig. 3 is a horizontal plan view of a spe-
¢ific form of apparatus for carrying out the
same general operations as the apparatus in-
dieated 1 Fig. 1;

Fig. 4 is a dingrammatic side clevation of
the mechanism of which a plan is shiown in
Fie. 3;

Fig. 5is a detail view of the mechanism for
transversely reciprocaiing the rubbing belts;

Fig. 6 is a detail of the operating means
for the driving belts:

Fig. 7 is a view illustrating the use of a
twister to which the strand s fed directly
from the strand forming apparatus;

Fig. 8is a view illustrating a modified forn
of device for supplyving a strip or band to the
moistening and conveying means;

I'ie. 9 is a diagrammatic plan view, partly
in seetion. of another form of appavatus for
carrying out the invention:

Fig. 10 is a diagrammatic side elevation,

partly in section;
Fig. 11 is a detail sectional view,
Tig. 12 is u diagrammatic view on a larger

ceale of parts shown on Fig. 107 and

Figs. 13, 14, 15. 16, 17 and 18 1lustrate
modified forins of the invention.

Although the apparatus of the present in-
ventien is adapted for more general use, it
is designed more particularly for operating
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upon strips or bands of ashestos material to
form asbestos strips or yarns. As disclosed
in said Patent No. 1,585,611, (appli abion,
Serial No. 82,.249). the ashestos material may
be formed into pulp and bound and formed
together with suitable binding naaterial,
which preferabiy includes a workable binder
such as starch, into strips or bands of the re-
quired width.  These strips or bands may for
convenience be formed into flat rolls.
Referring to Fig. 1, the numeral 10 desig-
nates a rvoll of paper-like strip or band
formed as above deseribed: 11 Jes riates a
support in which one end of a core carrving
one or anore such rolls 10 may be enided for
«ertical movement, and 12 designates posi-
tively driven rells on which the roll or rolls
10 vest and by which unwinding at a uniform
rate is obtained. The moistening or soften-
ing of each strip or band to make it move
workable iz effected by passing it over a posi-
tively driven rell 13, which is preferably
covered with felt. This felt covered roll
dips into water or other softening or moisten-

ing material contained in a veceptacle 14,
the amount of water ecarried up by the
felt covering being regulated bv a roli 15

which presses against the felt.  The softencd
strip or band passes from roll 13 substan-
tially free from tension to a 1ol 16 over
which it passes in superposed relation with o
positively driven reiuforcing filament or ele-
ment 17 of wire or thread dravn from o reel
or spool 18, The filament and strip or band
then pass between two pairs of rib moticn
belts 19 and 20, which are driven longitudi-
nally at the sane rate and are laterally recip-
rocated with respect to each other, as well
understood in the art.  The softened strip
cir band 1s thereby rubbed arvound the 1ein-
Toreing filamient and formed into a rein-
forced strand or preliminary varn 21 of uni-
form thickness and capable of general use.
The strand 21 nay then be wound into a
cheese or cop 22, as indicated in (e draw
ing, the cheexe 22 heing actnated by positively
driven rolls 28 and the strand 21 heing guided
to the cheese in any suitable manner.

L prefer, however, to employ a guide roller
24 having a shallow peripheral groove thevein
(not shown) to receive the strand 21, This
roller preferably contacts with one of the
driven rollers 23 and is axially movable by
raverse mechanism (not shown) so as to ef-
fect 2 uniform winding of the finished strand
or preliminary yarn 21 along the longitudinal
length of the cheese or package 22, as will be
here understood. It is obvious that the pesi-
tively driven rolls 12, 13 and 23 and vub mo-
tion belts 19 sud 20 ave driven substani ially in
synchronism to effect a uniform fecd. Pref-
erably, however, provisions ave made for im-
parting a longitudinal movement of the strip
to the rub motion belts slightly eveater than
that imparted thereto after the same reaches

Yarn (US Patent 1,688,620, 1928)
ACL Doc 23876 - Page 9 of 15

1,668,620

the belts. This is clearly illustrated at 25.
From the foregoing it will he apparvent that
the asbestos material i conveved from the
roll 10 or other source to the rab wotion
belts 19 substantially free from any teisien
which would tend to break or cven rupture
the strip hetween the two points mentioned.

The final step of the process consists in

twisting the strand 21, produced as above de-
seribed, to form the finished varn 26, For

this purpose the cheese 22 is placed on an or-
dinary ring twister, indieated generally hy
the numeral 27, Fig. 2. Instead of twisting
a single strand to form a single yarn, two
or more strands may be twisted together as
indieated in Fig. 17, forming multiple yarn
of areater strength and durability; or. of
course, two or more twisted strands may be
twisted together with a similar result.
While I prefer to ferm the strands by rubbing
the moistened or softened paper-like material
arcund the reinforeing filament the strands
may be formed vnreinforced hy ynitting the
reinforeing filanient, ag indicated in Fig. 18
and subsequently twisted with a filament in
@ nanner ndicated in Fig, 17.

I have illustrated diagrammatically in
¥ig. 1 a form of apparatus embodying the
present invention. Only one strand 21 is
llustrated as being formed but it will be ob-
vicus to those skilled in the art, that any
number of strands, within reasonable limits,
may be formed simultaneously.

In Figs. 3 and 4, disclosure is made not
only of a general arrangement of parts simi-
lar to that of Fig. 1, but of operating means
therefor. ~ As shown in these figures, a plu-
rality of rolls 10 of paper-like strips or
bands 28 are placed on a mandrel 30 and then
this mandrel is placed in grooved gnides 31
which permit vertical movement of the nan-
drel, and the rolls 10 are lowered into contact
with positively driven rolls 82 and 33 which
serve to feed off the strips or hands 28 at o
uniform rate to permit them to pass beneath
a guide roll 34 and along grooves 25 thereof
to a positively driven moistening roll 36
which extends into water or other suitable
fluid in a tank 37 and carries up some of he
liquid to moisten and coften the strips or
bands.  From the moistening roll 36 each
strip or hand 28 passes beneath a roll 38 to
a belt 39 carried by rolls 40 and 41 and sery-
ing to convey such strip or band and to lay
it on a filament 42 which together with the
strip or band is delivered to upper and lower
rub motion belts 43 and 44, respectively,
which serve to shape, form or mold the strip
or band about the filament 42, As clearly
shown in Figs. 3 and 4, the voll 35 rests in
the angle between the moistening roll 36 and
the belt 39, and the roll 34 is held in position
by journals 45 projecting from the ends
thereof and resting in inclined slots 46 in

members 47,
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Each filament 42, which may be a wire or
thread, is drawn from a spool 48 monnted
on a pin 49 projecting upwardly from an
inclined upper surface of a support 50 and
in a direction downwardly inclined with re-
spect to said inclined upper surface, to ob-
tain the proper tensioning effect. The fila-
ment 42, is then carried beneath a gnide 51
and over a second guide 52 to deliver it in
the proper direction to the rub motion belts
48 and 44 of which the lower 43 1s supported
on rolls 53 and 54 and the upper is supported
on rolls 55 and 56. From these belts 43 and
44 each strand 57 formed from a filament 42
and a strip or band 28 is guided by a grooved
roll 58 to a positively driven roll 59 which
together with a second positively driven roll
60 winds up the strands 57 on suitable means
such as split pasteboard tubes (not shown)
mounted on a mandrel 61 which is guided
for vertical movement in members 62. Dur-
ing such winding the strands 57 are moved
back and forth by means to be described
hereinafter and formed into cheeses 63.

Power for driving the mechanism is sup-
plied to a pulley 64 on a shaft 65 journaled
in the frame 66 and carrying a sprocket 67
connected by a chain 68 with a sprocket 69
on a shaft 70 from which power is trans-
mitted by a gear 71 and a gear 72 to a gear
73 slidably mounted on a shaft 74 which sup-
ports and drives the roll 54 carrying one end
of the lower belt 43. From the gear 73 power
is transmitted to a gear 75 which is shidably
mounted on a shaft 76 supporting and driv-
ing roll 56 at one end of the upper belt 44
and through a train of gears 77 to a gear 78
on a shaft 79 supporting and driving the
roll 41 which carries one end of the belt 39.
From the shaft 79, power is transmitted by
a sprocket chain 80 and sprockets (not
shown) to a shaft 81 supporting and driving
the roll 33. Rolls 32 and 33 are provided re-
spectively, with gears 82 and 83 of equal size,
which are connected by a gear 84, To drive
the moistened roller 36 provision may be
made of a pulley 86” secured thercto and con-
nected by means of a belt 36" with a pulley
79" on shaft 79.

Connected wiith the gear 72 is a pulley 85
from which power is transmitted by a belt 86
to a pulley 87 on a shaft 88 which carries a
gear 89 meshing with gears 90 and 91 fixed
to rolls 59 and 60 respectively. The rolls 58
which serve to traverse the strands 57 to
build up the cheeses or packages 63, are
revolubly mounted on a shaft 92 carried on
arms 93 fixed on a transverse shaft 94 slid-
able longitudinally on the frame 66. Such
longitudinal movement of the shaft 94 may
be effected by means of a heart cam 95 on a
shaft 96 driven from the shaft 65 by suitable
connections including a belt 97 and pulleys
98 and 99 on shafts 65 and 96, respectively.
The heart cam 95 engages rolls 100 and 101
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on a yoke 102 slotted to receive shaft 96 and
connected with a bent lever 103 fulcrumed
at 104 and acting through a link 105 to re-
ciprocate the shaft 94.

The shafts 76 and 106 of the upper belt
44 are supported for longitudinal movement
by means 1ncluding a slide 107 fitting at its
edges into grooves (not shown) in the frame
of the machine., In the same way the shafts
74 and 108 of the lower belt 43 are supported
by means including a slide 109 mounted in
frame 66. This arrangement is made to en-
able transverse reciprocation of the belts 43
and 44 which is effected by supplying power
from a suitable source to u pulley 110 from
which power is transmitted through bevel
gears 111 to a vertical shatt 112 carrying
lower and upper eccentric cups 113 and 114,
respectively, the lower cup 113 having fitted
therein a ring 115 on one end of a hink 116
pivoted at its other end to the slide 109 and the
upper cup 114 having fitted therein a ring
117 on one end of a link 118 pivoted at its
other end to slide 107. During the trans-
verse reciprocation of the belts 43 and 44,
shafts 74 and 76 must slide in the gears 73
and 75 without breaking the driving connec-
tion. 1o obtain this effect, one end of each
of the shafts 74 and 76 is formed as shown
in Fig. 6 and has a sliding fit in the corre-
sponding one of the gears 73 and 75.

As indicated in Fig. 7, each strand 57, in-
stead of being formed into a cheese 63, may
be fed from the rolls 59 and 60 to a twister
indicated in general by 119 and having an
upper pulley 120 driven by a belt or band
121 extending around a pulley 122 on a shaft
123 driven from shaft 65 by intermeshing
gears 124, and a lower pulley 125 driven by
means of a belt or band 126 from a pulley
127 on shaft 65.  The upper pulley 120, which
effects the twisting, is connected with a cross
member 128 which carries shatfts 129 having
at their upper ends gears 130, meshing with
a gear 131 driven by pulley 125, said shafts
129 being supported at their lower ends by
a cross member 132 resting on a spindle 133
for a spool 134 which is moved up and down
by a roll 135 on a lever 136. Said lever 136
is pivoted at 137 and carries a roll 138 which
contacts with the heart cam 95. A similar
twister is more fully described in my Patent
No. 1.585,615 (application, Serial No. 687,218,
filed January 19. 1924.)

When the twister 119 is used, reciproca-
tion of the grooved guide rolls 58 would have
no useful function and the shaft 94 may be
disconnected from the heart cam 95. Also,
when the twister 119 is not in use, the lever
136 may be removed.

In Fig. 8, there is illustrated another ar-
rangenient for supplying a strip or band 28
to the moistening roll 36, in which a roll 10
of the strip material is placed on the barrel
or drum 139 of a reel 140 having radial arms
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141 which serve to hold the roll 10 in shape.
The drum 139 is mounted by ball bearings en
a hub 142 which fits into a hook-shaped hang-
er 143, the hub 142 having a suitable groove
to receive the inner edge of the hanger 143.
Obviously the tension required to draw the
strip or band 28 from the reel 140 is very
slight.

It should be understood that as in the ap-
paratus shown in Fig. 1, provisions are made
for imparting to the strips on their way to
the rub motion belts, a longitudinal move-
ment slightly greater than that imparted
thereto alter the same reaches the belts,

Another form of apparatus for carrying
out the invention is illustrated in Figs. 9, 10,
11 and 2. A strip 144 of asbestos paper-like
material is drawn under low tension from a
roll 145 mounted cn a rod 146 removably
mounted inuprights 147 and is fed over a posi-
tively driven moistening roll 148 above a fila-
ment or wire 149 drawn from a suitably ten-
sioned spool 150 and guided to moistening
roll 143 beneath a grooved roll 151. The
strip 144 and the wire 149 are then passed be-
tween upper and lower rub motion belts of
two sets 152 and 153 respectively and formed
Into a strand 154 in which the paper-like ma-
terial is condensed about the wire. The
strand 154 passes beneath a grooved roll or
wheel 155 resting on a roll 156 which together
with a roll 157 winds up the strand 154 on
a suitable core or the like mounted on & rod
158 guided at its ends in grooved uprights.
The grooved roll 155 is revolubly mounted
on the upper end of an arm 160 carried by
a rod 161 slidable longitudinally in brackets
162, and the rod 161 is reciprocated by means
to Le deseribed hereinafter to guide the
strand 154 in building a suitable yarn pack-
age or cheese 163,

Motion is transmitted from a motor 164
through means including a belt 165 to a shaft
166 and from shaft 166 by means including a
belt 167 to a shaft 168 carrying two pulleys
169and 170, Frem pulley 169motion is trans-
mitted throvgh a belt 171, a pulley 172, a
shaft 173 and bevel gears 174 to a vertical
shaft carrying cecentrie cups 175 and 176 in
which {it rings 177 and 178 connected respec-
tively to slides 179 and 180. Slide 179 carries
the Tower rub motion belts and slide 180 car-
ries the upper rub motion belts, 4

From the pulley 170 power is transuntied
by mieans of a belt 181 to a pulley 182 on «
shaft 183 journalled in a plate 184 and carry-
ing at the outside of said plate a gear 185 and
at the inside of the plate a gear 186, From
sear 183 power s transnuitted throngh gear
jEn " 189 and Lelt or band 159

gear Ims. pulles

2 pulley 191 on a shaft 192 carrving the
moistening roll 148,
From the gear 186 power is transmitted

dewnwardly to a gear 193 and an elongated
gear 194 having a sliding engagement with

Yarn (US Patent 1,688,620, 1928)
ACL Doc 23876 - Page 11 of 15

1,688,620

pinions 195 and 196 mounted on shafts 197
and 198 carrying rolls supporting adjacent
ends of the two lower rub motion belts.
Power is also transmitted from gear 186
through =
the upper rub motion belts.

Shatt 183 also carries a pulley 199 from
which power is transmitted by a crossed belt
200 to a pulley 201 mounted on a shaft 202
carrying sprockets 203 and 204 which act re-
spectively through chains 205 and 206 to
drive sprocket 207 and shaft 208, and
sprocket 209 and shaft 210. Shaft 208 car-
ries a gear 211 meshing with gears 212 driv-
ing rolls 156 and 157 respectively. Shaft
210 carries an eccentric pin 210 which is con-
nected by a rod 210" to a generally horizon-
tal arm of a bell crank 218 and serves to rock
the latter about its pivot 214 and through an
upwardly extending arm 215 of the bell
crank and a pin and slot connection 216 re-
ciprocate the rod 161.

It will be readily apparent that one or a
plurality of strips or bands of ashestos ma-
terial may be combined, by the apparatus
shown and described in Figs. 1 to 12, with one
or a plurality of filaments to form a strand
or a yarn. It is also apparent that where a
plurality of strips or bands and one or more
filaments are employed to form a yarn, and
where a single strip or band and a plurality
of filaments are employed to form a yarn said
strip or band or said strips or bands and said
filament or filaments may be arranged alter-
nately with one another. This is all clearly
set Torth in the description below of Figs. 13
to 16 both inclusive.

In Fig. 13 is more or less diagranmmatically
illustrated a form of apparatus which may be
employed in the manufacture of coreless or
unreinforced yarn. Referring thereto in de-
tail the asbestos paper is applied to the mech-
anism in the form of a strip ov tape 225 and
1s wound into rolls 226 and mounted on
spools, (not shown). The major clements of
the mechanism include the moistener 227, a
condenser 228 and a twister 229, these cle-
ments being placed adjacent to exch other in
posttion to permit of a continuous feed of the
material being worked upon from one mem-
ber to the other. As illustrated, the tape is
unreeled from spools over guide rollers 230
and 231, one of which is mounted below the
other so as to facilitate feeding to the mois-
tener roll 232. The tape is fed flat over the
niolstener roll 232 which in turn is votatably
mounted in the walls of the fank 233, The
tank iz adapted to contain water or any other
moistening liquid and the roller 232 has a
portion of its body extending above the level
of the liquid so that as it votates, liguid car-
vied upon its surface enters the paper strip
and molstens the same.

After leaving the moistening roll 232, the
paper strip is fed into the condenser 228
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which comprises two facing belt structures
234 and 235 mounted on parallel rollers 236
and 237. The adjucent faces of these belts
are adapted to be moved as by the mechanisin
shown in Figs. 3 to 12, in a forward direc-
tion and at the same time reciprocate later-
ally and simultaneously in opposite direc-
tions, thus seizing npon the paper strip as it
pmoresxes t}mnwh the condenser and ma-
nipulating it in such fashion by rubbing and
rolling that it emerges at the forward end of
the condenser as a smoothly rounded strand
288, The strand, while still moist, is led
over the guide roll 239 through a guide loop
240 and either alone or simultaneously with
one or more other similar strands into the
twister 229 where the strands are subjected to
the final ntq) of the process.

From the foregoing, taken in connection
with the accompanying drawing, it will be
seen that the strand 238 is unreinforced and
is composed of one or of a plurality of paper-
like strips of asbestos material. The mecha-
nism of Fig. 13 so far desceribed is fully illus-
frated and described in my copending appli-
:ation =merial No. 684.0-4 filed January 4,
1924 to which reference is hereby made.

One or moere filaments may, if desived, be
combined with each strand 238 said filaments
being wound upon suitably supported speols.
This combining of one or more filaments with
2 coreless or unreinforced strand is fully 1llus-

rated and described in my Patent No. 1,585,-

' 618.

40

60

55
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In Fig. 14 I have illustrated mechanism for
uniting one or more flaments and one or
more paper-like strips of asbestos material
prior to their passing over the moistening roll
232 by which a yarn 1s formed composcd of
one or more filaments and one or more strips
of asbestos paper-like material. As the
mechanism 1s quite similar to the mechanism
shown in Fig. 13 a detailed description there-
of is decmed to be unnecessary particularly as
the various parts are designated by corre-
sponding numerals.  Fig. 15 iHustrates the
relative position of the filaments and strips
as they pass over the moistening roll 232,

The mechanism of Fig. 14 just desc ribed
and how it operates upon the f{ilaments and
tapes to produce yarn is fully described in my
Patent No. 1,085~()19.

It will of conrse be understeod that the
parts of the mechanism shown in Figs. 13 and
14 are operated in synchronism by the mech-
anism lustrated in Figs. 3 to 12 inclusive but
diagrammatically illustrated in Fig. 16, it
being understood that two condensers 228 are
illustrated in this figure. At 243 isillustrated
a gear which may be operated trom any snit-
able source. This gear is connected to a pin- i
lon 2447 to operate the twister and is also con-
nected to a train of gears 244 to 254 to oper-
ate the condensers and the moistening roll
232, gears suitably constructed and arranged
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on the condenser rollers being prowded and
meshing with the part of the train above re-
forred to to operate the said condensers, It
will be understood that suitable mechanism is
provided. sich as illustrated in Figs. 3 to 12
to impart a laterally reciprocating motlon in
opposite directions to the rub motion belts.

From the foregoing description taken in
connection with the accompanylng drawings,
it will be seen that T have devised novel ap-
paratus for the manufacture of yarn. It
should Le understood, however, that the ap-
paratus herein illustrated and described is
meruv illustrative of the invention and that

I do not limit myself to such forms in carry-
mg out the mvention. It is also to be ex-
pressly understood that various modifica-
tions of the apparaius may be resorted to
without departing from the true spirit and
scope of my invention.

I make no claims herein to the process of
maling yvarn by the apparatus herein illus-
trated and described as that constitutes in
part the subject of my Patents Nos. 1,585,611 ;
1,585,621 5 1.585,617; 1,585,618 and 1,585,619
above referred to.  Nor do I claim herein the
yarn niade by the apparatus hervein shown and
deseribed as that constitutes the subject mat-
ter of my Patent No. 1,585,612, and the other
part of the subject matter of my Patents Nos.
1.585.621; 1.685,617; 1,585,618 and 1,585,619
above referred to.

Having thus described my invention, what
I elaim 1s:

1. In apparatus adapted for the manufac-
ture of yarn from paper-like strips or bands
of asbestos material bound with suflicient co-
hesiveness and tena (1tv and adapted for yarn
manufacture, the combination with strand
ferming means, 01' means for conveying
thereto a strip or band substantially free from
tension.

2. Im apparatus adapted for the manufae-
(ili‘(‘ oi yarn i'mm paper-like strips or bands

fasbestos niteriad l)(mn'! with suflicient co-
l*(‘n\(mh and tenacity and adapted for varn
mantfacture, the combination with ntr-md
forming meuns, of means for directing a fila-
ment theretos and means for, conveying to
said strand for ming mechanism into )n\tap()-
sition with said filanent, one or more of sucl
strips or bands .shl)sta‘ml\lhy free from ton—
sion,

3. In apparatus adapted for the manutae-
ture of varn from paper-like strips or bands
of eshestos material bound with sufficient co-
hesiveness and tenacity and adapted for varn
manufacture. means for supporting a roll of
sueh strip or hand and positively feeding such
strip or band therefrom; means for suppovl-

ng and conveying such strip or band to the
ue\ued position, and strand forming means
receiving such strip or band from such sup-
porting an< conveying means and operating
thereon to form a strand.
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4. In apparatus adapted for the manufac-
ture of yarn from paper-like strips or bands
of asbestos material bound with sufficient co-
hesiveness and tenacity and adapted for yarn
manufacture, means for supporting a roll of
such strip or band and positively feeding
such strip or band therefrom; means includ-
ing a moistening roll for supporting and con-
veying such strip or band to the desired point ;
and strand forming means receiving such
strip or band from the sapporting and con-
veying means.

5. In apparatus adapted for the manufac-
ture of yarn from paper-like strips or bands
of asbestos material bound with sufficient co-
lhesiveness and tenacity and adapted for yarn
manufacture, means for supplying freely
such a strip or band ; strand forming incans,
and intermediate means for supporting and
conveying said strip or band from the sup-
plving means to said strand forming means
and including a moistening roll receiving
said strip or band from the supplying means;
and means including a belt for receiving said

strip or band from said moistening roll and .

delivering the same to said strand forming
neans.

6. In apparatus adapted for the manufac-
ture of yarn from paper-like strips or bands
of asbestos material bound with sufiicient co-
hesiveness and tenacity and adapted for yarn
manufacture, means for supplying such a
strip or band, moistening and conveying
means including a positively driven moisten-
ing roll receiving said strip or band and
conveying it away from such supplying
nieans ; means including an auxiliary roll en-
gaging said moistening roller at the side to-
ward said supplying means, for determining
the point at which said strip or band is
bronght into engagement with said moisten-
ing roll ; and strand forming means receiving
said strip or band from said moistening and
conveying means and forming the same into
a strand or yarn.

7. In apparatus adapted for the manufac-
ture of yarn from paper-like strips or bands
of asbestos material bound with suflicient co-
hesiveness and tenacity and adapted for yarn
manufacture, means for supplying such a
strip or band; moistening and conveying
means including a positively driven moisten-
ing roll recelving said strip or band and con-
veying it away from such supplying means;
means, including an auxiliary roll having a
groove along which said strip or band runs
and engaging said moistening roll. for deter-
mining the point at which the strip or band
engages the moistening roll; and strand
forming means receiving said strip cr band
from said moistening and conveying means
and forming the same into strand or yarn.

8. In apparatus adapted for the manufac-
ture of yarn, from asbestos paper-like mate-
rial bound together with suflicient cohesive-
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ness and tenacity and adapted for yarn man-
ufacture, comprising means for forming such
paper-like material into a strand and ad-
vancing the same; means for supporting and
conveying said paper-like material to such
strand forming means; and actuating means
for said strand forming means and such sup-
porting and conveying means eflecting a
somewhat faster movement of the paper-like
material by the supporting and conveying
means than in the strand forming mechanisni.

9. In apparatus adapted for the manufac-
ture of yarn from paper-like strips or bands
of asbestos material hound with suflicient co-
hesiveness and tenacity and adapted for
yvarn manufacture, means for suppoiting a
roll of such a strip or band and positively
feeding the strip or band therefrom; means
for supporting and conveying the strip or
band to the desired point, strand forming
means receiving the strip or band from such
supporting and conveying means;: aud means
for direeting a filament into juxtaposiiion
with said strip or band at said strand forming
nieans for agsociation into a strand.

10. In apparatus adapted for the manufac-
ture of yarn from paper-like strips or bands
of asbestos material bound with suflicient co-
hesiveness and tenacity and adapted for yarn
manufacture, means for supporting a roll of
such a strip or band and positively feediny
the strip or band therefrom ; means including
a moistening roll for supporting and con-
veying the strip or band to the desired point;
strand forming means receiving the mois-
tened strip or band from such support-
ing and conveying means: and nieans for
directing a filament to the strand forming
means to be combined with the strip or band
into a strand and to support the strip or band
in entering and passing through the strand
forming mechanism.

11. Tn apparatus adapted for the manufac-
ture of yarn from paper-like strips or bands
of ashestos material bound with sufficient co-
hesiveness and tenacity and adapted for
varn manufacture, means for moistening a
strip or band and conveying it substantially
free from tension; strand forming means
receiving the moistened strip or band and
rubbing the same transversely to form a
strand : and means for twisting the strand
thus formed into a yarn.

12. In apparatus adapted for the manufac-
ture of yarn from paper-like strips or bands
of asbestos material bound with sufficient co-
hesiveness and tenacity and adapted for yarn
manufactnre, means for supplying such 2
strip or band from a roll thereot, comprising
two positively driven rolls en which the roll
ef strip or band rests; means for supporting
and conveying the strip or band thus supplied
to the desired point at a rate substantially
that at which the strip or band is supplied;
and strand forming means receiving said
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strip or band from such conveying means and
advancing the strand formed from said strip
or hand at a slower rate than that at which
the strip or band is Rnpphed thereto.

13. In apparatus ac lapted for the manufac-
ture of yarn from paper-like stups or bands
of asbestos material bound with shim'n:.;t co-
hesiveness and tenacity and adapted for yar:
m.mufawture, Q posnnel; driven moistening
rolt; an auxiliary roll resting on the moisten-
ing roil and beneath whld1 such a strip or
Dand is fed to the moistening roll; a convey-
ing belt receiving said strip or uand from the
moistening roll; a voll resting in the open-
gy Jetween the moistening 1()“ and the con-
veying lelt to hold the stup or hand ngamst
the moistening roll; and \lmml forming
.aeans nmludm(r rub motion belts to which
the strip or band is delivered fmm suid con-
veying bel‘t.

14+, Inapparatus adapted for ‘“e nwnufac-
ture ot an from paper-like strips or bands
of asbestos material bound \ch suflicient co-
Lesiveness and tenacity and Adapt d for yarn

manufacture, a positively drivern i istening
rell; means for d'otﬂl mining the point of ap-
ph(' Jon of such u strip or band to the mois-

tening roll and the point of delivery th ere-
from: a generally horizontal conves ing belt
receiving said strip or band from said mois-
tening rolly rub motion belts wcex\ m atd
strip or band in a generally he srizontal direc-
tion from said com (‘\1'\0 belt; and means {or
direeting a filament, from a position beneath
the conveving belt, beneath the sty p oF Dand
to the rub motion belts for :mp])\)xmw saul
strip or band during its entrance inte the rub
mction Lelts and during its moveient there-
through in the formation of the filament and
tno strip or band into a strand.

5. Inapparatus for varn manudfacture,
means for sapplying a paper-like strip or
band: o ‘-“’)mtomnw voll over which said strip
or hand passes: a conveyer belt to receive enid

strip er l and from said moiste mvn voll: rub
motion belts 1o recelve sald strip or hand
from said conveyer belt (m(l 101“1 g ostrand;

leans for \ln\l‘]ﬂ suid wb 1.1<,m)n 1»/ 5 in-

cluding eans for aetunti ng said Lot t\ ad-
vance said strip or band; and covnes 1ons

from said driving means Tor <)p rating {‘w
convever belt and noistening ve
U](‘ strip or band at a somewhat 1¢1 1 (‘“4'1
than the surface speed of the rub motion L( It
16. In apparatus adapted for manufuctur-
ing yarn from paper- -like strips or bands of
ashestos material bound with sufficient co-
hesiveness and tenacity and adapted for yarn
manufacture, means for conveying such a
strip or band substantially free from tension ;
means for forming said strip or band into
a strand ; and means for forming said strand
into a package, comprising two posmvelv
driven rolls on which the package rests; and
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traverse mechanism including a grooved
guide roll resting on one of such driven rolls
and around the lower part of which the
strand pusses.

17. In apparatus adapted for the manu-
facture of yarn from paper-like strips or
hands of asbeslos material bound with sufli-
cient cohesiveness and tenacity and adapted
for varn manufacture, neans for forming
such a strip or band and a filament into a
strand or yarn; and means including a con-
veyer belt for 4 )pl\lnrr sald crtrlp or band
o the filament at the entrance of the strand
or _\dln forming mechanism.

In apparatus adapted for the manu-
h(tuv'«* of yarn {rom paper-like strips or
bands of ashestos material bound with suffi-
cient cohesiveness and tenacity and adapted
for yarn manufacture, means for combining
such a strip or band and a filament Into =
strand or yarn; and means for bringing sai:l
strip or Land and said filament into ]ll\t'l—
po=ition at the onfranu to such combining
ineans, m(hlJ ing a conveyer belt and a posi-
tively driven moistening 1011 delivering the

moistened strip or band to the conveyer belt

19. In apparatus adapted for the manu-
acture of varn from paper-like strips or
Lands of ashbestos material bound with sufli-
cient cohesiveness and tenacity and adapted
for varn manufacture, means for combining
such a strip or band and a filament into a
sirand and for advancing the strand; means
ior tensioning the filament ; and means for
conveving the strip or band substantially
ﬁm from tension to said combining means.

20. In apparatus adapted for the manu-
'fd"tﬂl‘(‘ of yarn from paper-like strips or
bands of ashestos material bound with sufli-
cient cohesiveness and tenacity and adapted
for yvarn manufacture, means for combining
sieh a strip or band and a filament into a
strand ov yarn and advancing the strand
Or yvarin; means fm tensioning ‘the filament :
atd means for moistening the steip or hand
and conveying the same substantially free
from tension to said combining means.

21. In apparatus adapted for the manu-
facture of varn from paper-like strips or
bands of asbestos material bound with suffi-
cient cohesiveness and tenacity and adapted
for yarn manufreture, means for moistening
cuch a strip or band and advancing the same,
means for c:mﬂnnmﬂ such moistened %trlp or
band and a filament into a strand. and means
for twisting said strand into a yarn

22, In apparatus adapted for the manu-

Tacture of yarn from paper Alike strips or
Lands of asbestos material hound with suffi-

cient cohesiveness and tenacity and adapted
ftn varn manufacture, means for supporting
and conveving such a strip or band to a de-
sired pos ition, strand forming means receiv-
ing said strip or band from said supporting

;
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and conveying means, and means for receiv-
ing the strand from said strand forming
mechanism and for twisting the strand to
form a yarn.

23, In apparatus adapted for the manu-
facture of yarn from asbestos paper-like ma-
terial bound with sufficient cohesiveness and
tenacity and adapted for yarn manufacture,
the combination of means for supplying said
paper-like material substantially free from
tension, and means for associating one or

1,688,620

more filaments with said paper-like material
to form a strand or yarn.

24. In apparatus for the manufacture of
yarn from asbestos paper-like
bound with sufficient cohesiveness and tenac-
ity and adapted for yarn manufacture, com-
prising means for supplying the said paper-
like material, in combination with means for

forming said paper-like material into a yarn. 20

In testlmony whereof, T affix my signature.
JOHN ALLEN ITEANY.

material 15
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