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Patented May 18, 1926. 1,585,614 

UNITED STATES PATENT oFFICE. 
JOHN ALLEN HEANY, OF NEW HAvEN, CONNECTICUT, ASSIGNOR TO WORLD BESTOs 

CORPORATION, OF PATERSON, NEW JERSEY, A CORPORATION OF DELAWARE. 
YARN AND APPARATUS AND PROCESS FOR MAKING YARN. 

Application fled January 4, 1824, serial No. 684,325, Renewed January 28, 1926, 

This invention relates to a process for 
manufacturing yarn out of paper strip and 
more particularly of asbestos paper or 
similar materials and to apparatus requi 
site for carrying out the process. 

In the, ? of varn manufacture here 
tofore employed, it has been usual to form 
the yarn fibres into loose rovings which 
were subsequently built about a thread or 
metal core to form a yarn. Disadvantages 
of this method lie in the fact that it be 
comes in ???????? essential to use fibres of 
appreciable length in order to give coher 
ence to the roving and also in that a card 
ing step is generally requisite to align the 
fibres. 
Among the objects of the invention, 

therefore, is contemplated the provision of 
a simple process whereby yarns may be 
manufactured from either long or short 
fibred asbestos material, which may be 
bound and formed into a thin uniform 
paper-like strip or band of sufficient cohe 
siveness and tenacity to undergo subsequent 
strand and yarn forming operations. 
Another object is the provision of means 

for the manufacture of yarn from a paper 
strip in which the binding material has 
been loosened by moistening. 
An important object is the 

means for the manufacture of yarn from 
asbestos material i ective of the length, 
texture or strength of the individual fibres. 

Another object, contemplated is the utili 
zation of means for manipulating and pro 
cessing a non-coherent element and a rela 
tively stronger supporting material so that 
the two form together a closely compacted 
and tenacious yarn structure. 
An object also is the provision of a step 

in the yarn manufacturing process which 
includes shaping the yarn by a rubbing 
manipulation adapted to smooth out the cor 
rugations and unevenness of the yarn and 
give uniformity to the product. Still an 
other object is the provision of apparatus 
by means of which paper strip may be 
utilized in the manufacture of yarn without 
the necesity of placing tension on the strip 
which would result in breakage of the 
material. 

Further objects are contemplated in the 
provision of apparatus permitting the use 

rovision of 

of a varied number of paper strips or rein 
forcing cores dependent upon the require 
ments of the finished ???????? the utiliza 
tion of highly simplified mechanism readily 
permitting multiple unit manufacture; the 
employment of asbestos fibre of either short 
or greater lengths in the manufacture of 

so 

O 
arns, the fibres by incorporation with the 
inderbeing independent of frictional con 

tact with each other; and other objects in 
tinately associated with the processes in 
volved and the mechanism and apparatus 
utilized as will become evident from ex 
amination of the i description of the indi 
cated method hereinafter detailed and from 
inspection of the accompanying drawings 
illustrative of the arrangement which may 
be preferred, fulfilling the contemplated 
objects of the invention. ?????? 
One of the more important features of 

the present invention comprises the method 
of making an asbestos yarn from asbestos 
paper-like material, or, more specifically, 
from a strip or band of asbestos material 
bound with sufficient cohesiveness and te 
nacity and adapted for yarn manufacture, 
? includes the step of helically arrang 
ing said asbestos paper-like material or said 
strip or band in flat form directly with a re 
inforcing filament or core. Another of the 
more important features of the invention 
comprises the method of making yarn from 
an asbestos paper-like strip or band, which 
comprises associating said strip or band 
about a reinforcing filament or core, shap 
ing or condeising said strip or band on the 
filament or core to form a strand, and there 
after combining said strand with one or 
more reinforcing filaments to form a yarn. 

Referring to the drawings: 
Fig. 1 is a view in perspective showing 

the twisting mechanism employed in the 
initial stage of manufacture; Fig. 2 is a perspective view of the rub 
bing mechanism for compacting the fabric 
upon the yar?; : 

Fig. 3 is a diagrammatic view of a twister 
operating upon two yarn strands to form 
a final intertwisted yarn; 

Fig. 4 is a diagrammatic view of a twister 
operating on a plurality of strands and a 
R of reinforcing filaments; 
Fig. 5 is a view of a portion of the com 
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pleted yarn and of the strands and cores asbestos fibre held together by suitable bind 
forming the same; 
Fig.6 shows a portion of the yarn with 

separated elements manufactured according 
to the process of Fig. 4; 

Fig. 7 is a view illustrative of the various 
steps in the manufacture of the completed 
yarn from paper fabric and the reinforcing 
core; and 

Fig. 8 is a view of the roller runway. 
In carrying out the present invention by 

the apparatus illustrated in the drawings, a 
roll of asbestos paper strip or a paper strip 
of similar characteristics is moistened sufi 
ciently to render it flexible and is then 
drawn with little or no tension applied to 
it into juxtaposition or light contact with 
a reinforcing filament. The roll of paper 
strip is preferably placed horizontally and 
the paper taken from the inner end and 
drawn upwardly to and over a roller around 
which said filament is supplied, the only 
tension being that of the weight of the short 
strip as the paper strip comes into contact 
with the reinforcing filament. The strip is 
then given a slight twist which serves to 
wrap it about the filament and thus gives 
it sufficient support for the following twist 
ing operation. In this initial twisting step 
the asbestos paper is wound uniformly about 
the reinforcing filament so that upon sub 
sequent twisting it forms a substantially 
uniform strand. The filament and lightly 
twisted paper strip are then passed over a 
guide roller and are given a second, tight 
twist which draws the strip tightly and com 
pactly about the filament and shapes it 
thereon so that it forms a unitary strand 
therewith and may be subjected to compact 
ing and finishing operations or to twisting 
with other reinforcing strands or yarns. 
It should be unde that the slight twist 
of the paper strip about the portion of the 
filament between the two rollers is effected 
as a result of the slipping of the strand on 
the roller from which the strand passes to 
the twisting apparatus. The tightly twisted 
reinforced yarn may then be finished or 
snoothed by rubbing or other suitable means 
or may be twisted with another reinforcing 
filament or yarn. Any suitable reinforcing 
filament may be employed such as a metallic 
wire or a strand of cotton jute. 

In order to more clearly describe the in 
vention, the view in Fig.1 of the twisting 
mechanism has been limited to a single ele 
ment, although in practice use is made of a 
battery of units driven by elements common 
thereto. There is shown in this figure a 
twister 10 adapted to receive from a roll 63 
of tape 11 and a spool 12 the elements 
requisite to the formation of the yarn. 
Although the tape referred to may be of 
other material, it is as applied to a more 
specific form of the invention, composed of 

ing material. 
A mode of manufacturing the paper and 

the strip cut therefrom is described in my co-pending application, Serial Number 516 
129, filed Nov. 18, 1924. 
As described in said co-pending applica 

tion, Serial No. 516,129, the asbestos mate 
rial is formed into a pulp and passed 
through an ordinary paper making machine 
to form a web which is rolled up in the usual 
manner. This web, which in the paper 
making operation has been rendered suffi 
ciently dry and compact, particularly in the 
surface portions thereof, to have the neces 
sary strength, is separated by a slittin 
machine into narrow strips to be utilized 
in yarn manufacture. Satisfactory results 
are obtained by combining with the asbestos 
material in the pulp suitable binding mate 
rial which serves to increase the strength 
of the finished web or paper, thus render 
ing it suitable for manipulation in the yar?n 
making operations. 
The core or reinforcement element 13 is 

for the purposes of this disclosure a slender 
wire of brass or metal having similar 
characteristics, the tensile properties of 
which, together with its susceptibility to 
bending, make it desirable as a reinforcing 
element of the fabric. It is understood, 
however, that any other core element may 
be employed such as vegetable fibre in the 
shape of cotton. 

In the apparatus of Fig. 1, the roll of tape 
63 i? plaçed on it? flat side withina tra 
14 which is adapted to receive water throu 
an inlet 15 in order to moisten the tape. An 
outlet 16 for the liquid within the tray is 
also provided. Above the tray and posi 
tioned so as to be above the tape is a roller 
17 supported by a bracket 18. The tape is 
adapted to be fed over this roller, there be 
ing a circular guide loop 19, through which 
the tape is adapted to have passage, inter 
mediate the roller and the tray and adjacent 
the roller. The bracket 18 is adapted to 
support also a second roller 20 the axis of 
which lies approximately in the plane hori 
zontal with the axis of the roller 17 and over 
this roller, coming from the roller 17, the 
tape is adapted to have movement. 
The spool 12 is supported from the bracket 

18 through side plates 21 intermediate and 
below the rollers 17 and 20 and the wire is 
adapted to feed through a small guide loop 
22 around the lower side of the roller 17 and 
over the same and over the second roller 20 
beside the strip of asbestos tape. Since the 
wire feeds frem the under side of the roller 
17, it is evident that the tape covers the core 
as indicated in Fig. 8, thus permitting free 
movement of the tape and preventing bind 
ing and grooving of the fabric. Both rollers 
17 and 20 are provided with approximately 10 
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the moist tape, it would tend to sag and 
break. Inasmuch, however, as the tape is 
wrapped around the wire, this sagging is 
prevented and the tape is carried in proper 
relation over to the pulley 20 where the 
full twisting force of the wire is transmitted 
to the tape. Attention is directed to the 
fact that the roll of tape 68 is placed in the 
tray so that its convolutions have a direction 
in unwinding similar to that of the twister 
so that the preliminary twist due to the 
unwinding of the tape is in the same direc 
tion and adds to the twisting imparted by 
the twisting operation. 
The distance intermediate the tray and 

roller 7 is relatively small so that the 
weight of upstanding portion of free tape 
is insufficient to cause breakage, even though 
the paper is thoroughly saturated and beyond 
the roller 17 the union of the tape with the 
wire prevents any rupture of the fabric. 
The strand 69, as it comes from the twist 

ing mechanism, is wound on the reel or spool 
49, is somewhat rough due to minor irregu 
larities in the : of the strip as sug 
gested in Fig. 7. The next step, therefore, is to pass the strand through a rubbing or 
condensing machine such as is indicated in 
Fig. 2, there being shown in this Fig. 2, 
overlying belt structures 70 and 71, the belt 
structure 0 being mounted on the rollers 

45 

50 

35 

s 

72 and the belt on the rollers 78. These belts have a laterally reciprocating as well as 
forward movement so that the strand 69 in 

ing between the belt is subjected to a 
ral or transverse reciprocation while 

moving forwardly in the direction as indi 
cated by the arrows in Fig. 2. This com 
bined forward and Interal movement 
smoothes the material and works or shapes 
the pulp about the core so that on emergence 
it is a ????????????? compacted and rounded stran 
as indicated by 4 in Fig. 7. In actual 
manufacture of the yarn, a number of sepa 
rate strands are simultaneously manipulated 
by the condenser, ... ili a plurality of separate spools of smoothed strands. 

After the condensing operation, the strand 
is ready for the final twisting step. This 
operation consists in a simple twisting move 
ment utilizing the form of mechanism shown in Fig. and diagrammatically indicated 
in Fig. 3. Referring to Fig. 8, there are 
shown two spools 80 and 81 of preliminary 
yarn strands 74 and these strands are fed simultaneously over guide rollers 5 through 

ide loop8 76 into the twister 77, the ma 
erial emerging as a final twisted yarn 78 
indicated as in Fig. 5 with the two strands uniformly and closely wrapped about each 
other, forming a compact and strong yar?n 
suitable for any use, requiring great strength 
and wearing properties ES resistance to 
heat. It is pointed out that the paper or 
paper-like strip or band which is wrapped 

i,585,614 

about the wire cores is retained in place not 
only by the twist of the core element itself, 
but also by the interan ent of the two 
adjacent strands, one aiding the other in 
maintaining the materiai in position in the 
yarn. The number of twists per unit of 
length is such that under all ordinary cir 
cumstances and in all ordinary uses, the 
paper material is held closely in position in 
the yarn structure, there being little, if any, tendency for fraying or separation from the 
holding core element. 

In summary of the various steps above 
indicated, the general process is as follows: Faper in the form of a narrow strip, pref 
erably composed of asbestos held together 
by binding material including starch, is 
subjected to moisture, to loosen the binder 
and then fed with a filament such as brass 
wire over a carrier including a plurality of 
rollers where a preliminary twist is imparted 
to the strip and the filament sufficient to 
loosely unite the two elements together. The 
combined strip and filament is then fed into 
a twisting mechanism to produce a prelimi 
nary yarn which subsequently is passed 
through a condenser machine to round out 

s 

85 

O 

and smooth the strand and then finally 
twisted with another similar strand or an 
other reinforcing filament. 
When desired marked flexibility of the 
E. may be obtained bg eliminating the 
inder from the paper by means of one 

chanical vibration or hent. In cases where a 
somewhat stiffer, type of yarn is preferred, such yarn may be obtained by eliminating 
part only of the binder in the manufacturing 
process and retaining a sufficient amount to 
tive the desired stiffness. To obtain such 
ifference in stiffness, the amount of mois ture applied to the type may be varied by 

the amount of water ???????: in the tray, such amount being readily controlled by the 
operator. 
The general process as outlined above is 

applicable to the use of the single tape in 
connection with a single core but variations from this simple combination may readily be 
Irade. In certain cases two wires may be supplied for twisting with the single tape 
11, such wires being supplied in any suitable 
manner, as for example, from a single spool 
12. If desired, the number of wires may be 
multiplied in any other way and also the 
number of tapes of strips used may be in 
creased with or without increasi 3 in 
ber of wires, thus .??? a final yarn, the strength and characteristics of which 
may be varied within wide limits. 

in Fig. 4, there is illustrated diagrammati 
cally a modification of the apparatus and 
process in which the final twisting, step 
includes as an addition to the strands 74, 
one or more wires 95, these wires being 
adapted to be led along the guide rolls 75 
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and guide loop 76 into the twister r as a operation wrapping 
the free wire filaments closely about the 
strand 74. This modified procedure produces a finished yarn having exceptionally high 
tensile and wearing the addi 
tional bare wire filament 05 wrapping itself cbout the exterior of the preliminary yarns 
and tending to bind the loose fibres in posi 
tion, and preventing the same from being 
combed out of the final yarn by friction or 

ies. In Fig. 6, a 
portion 96 of the completed yar?n produced 
according to the modification of Fig. 4, is 
illustrated, 

I make no claim or claims herein broadly 
to a multi-strand asbestos yar?m, as that is 
covered in m E. ????????; Serial No. 82,250, aunquary i9, 1926; inor do 
claim broadly herein the process of manu 

facturing a multi-strand asbestos yar?; as that is embraced in my co-pending applica 
tion, Serial No. 82249, fled January 19, 
1926. Mention is also made herein thmt a 
plurality of wires may be combined with 
one or more tapes or strips 11 or a plurality. 
of strips may be combined with one or more. 
filaments, but I make no claim or claims 
herein to such subject matter broadly as the 
same is claimed in my coepending applica 
tion, Serial No. 685,800, filed January 10, 
1924, renewed January 25, 1926. 
For convenience in illustration, there is 

shown one independent mechanism for car 
rying out each step of the process. It should 
be understood, however, that the embodi 
intents of such mechanisms here shown are 
merely illustrative and that the other suit 
able forms of nechanism may be substituted 

s 

therefor. It will readily be seen, however, 
that, instead of using mechanism in which 
winding the article on a spool after each 
operation is necessary, use may be nade of 
mechanism in which certain successive ste may be carried out continuously. It is to be. 

pressly understood, however, that, in so 
far as the method is concerned, I do mot 
limit myself to the apparatus illustrated 
and described herein, as the method is not, 
dependent in any wise upon said apparatus 
but may obvio ? be carried out in practice 
? apparatus other han that covered by 

8 ¥ claims herein without ???????? ing from the true spirit and scope of my 
invention. It is also to be y under 
stood that I do not limit myself to the exact 
steps of the process herein described inas 
much as many changes may be made and 
even modifications resorted to without de 
viating from the true ??? and scope of 
my invention as defined by the annexed 
method or process claims. It should also be 
expressly understood that the mechanism dis 
closed is merely illustrative and that the 

is 

s 

same may be or modified in various 
respects without departing from the true 
spirit of the invention as defined in the ap 
paratus clains, 

Note should be made also of the fact that 
while it is not essential that the enclosing paper plpbe inpist in the rubbingoperation 
and in the final twist operation, it is desir 
able that a certain amount of moisture be 
present in order to facilitate the smoothing 
and condensing ¥s 'and more readily Permit an intimate interengagement of the 
various strands. It has been found pos 
sible also to omit moisture entirely from the initial twisting operation and though 
material is not so readily worked as wet, and, 
moreover, is more subject to breakage in some 
conditions and where certain types of raw 
insterial is employed, as in ?? red stock, a dry wor may be desire 
It should be understood that the term 

asbestos material”, wherever it appears in 
the specification and claims, is intended to 
refer to material having a substantial per 
centage of asbestos fibres, such as to give 
more or less the characteristics of asbestos 
as far as working and handling are con 
cerned, and the term "asbestos material' 
where tused in the specification and claims 
shall be considered as thus defined. 
While the invention has been described 

with reference to a single specific disclo 
sure, it is apparvent that modifications of the 
inyentiye idea may be readily made by those 
skilled in the art to which the invention per 
tins. It is not desired, therefore to limit the invention except as definedith claims 
haunto appended. 
?? hus described the invention, what 

s 

1. A ??? of making yarn from paper 
strip which comprises ?? the strip 
around a reinforcing core, condensing the 
strip on the core to form a strand, and fi 
nally, twisting the strand with a reinforc 
ing element. 

2. A ????? of making yarn from paper strip...which comprises moi ing the strip, 

fo 

00 

110 

twisting the strip while wet with a rein 
forcing core, condensing the strip aroun 
sidcore to form a trand, and finally twisting the strand with a reinforcing ele 

- ment. 
3. The process of making yarn including 
8& a strip of : to gether ? twisting the 
and shaping the strip about said core. 

4. The process of making yarn includin 
forming a strip of asbestos material hel 
together by binding material, treating the 
strip to render it more workable, twisting 
the strip about a reinforcing core, and shap 
ing the strip about said core. 

vorkable bindi material, 
strip about a ???? ????, 

s 
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5. The process of ing yarn from as 
bestos paper strip containing ???????? terial, which comprises softening the bind 
ing material by which the fibres of the strip 
are held together, and immediately there 
after twisting the strip about a supporti 
core which is being simultaneously twisted. 

6. The process of making yarn from as 
bestos paper strip containing binding na 
terial, which comprises loosening the bind 
ing material by which the fibres of the strip 
are held together, twisting the strip about a 
supporting core which is being simultane 
ously twisted and subsequently shaping the 
strip about the core to form a strand. 7. The process of making yarn from as 
bestos paper strip having binding mate 
rial incorporated therewith, which, con 
prises softening the binding material by 
which the fibres of the strip are held to gether, and twisting the strip in successive 
stages of increasing twist about a support 
ing element. 8. The process of making yarn from pa 
per strip having binding material incorpor 
ated therevith, which comprises losenin the binding materia? by which the fibres o the strip are held together, twisting the 
strip about a supporting core in successive 
stages, including R primary stage where the 
twists are relatively few, and a subsequent 
stage where the twists are relatively numer 
OS ???? 9. The process of making yarn from pa 
per striphaving binding materialincor 
porated therewith, which comprises loosen ing the binding material by which the fi 
bres of the strip are held together, twisting 
the strip about a supporting core in succes 
sive stages, including a primary stage where 
the twists are relatively few, and a subse 
quent stage where the twists are relatively 
numerous, and subsequently shaping the 
strip about said core. 10. A process of making yarn fronlas 
bestos paper strip, which comprises plac 
ing a rol? of strip in a moistening device, 
moistening the strip, and feeding the mois tened strip ??????????? a twisting mechanism 
with a strip supporting element. 

11. A process of Inaking yarn from as 
bestos paper strip, which comprises placing 
a roll of strip in a moistening receptacie, 
moistening the strip, feeding, the moistened strip through a twisting mechanism with a 
strip. supporting element, and subsequently 
shaping the ? on the supporting element 
to form a stand. 

12. A process of maling yarn from as 
bestos paper strip, which comprises placing 
a roll of strip in a moistening receptacle, 
moistening the strip, feeding, the moistened 
strip through a twisting mechanism with a 
strip supporting element, subsequently 
shaping the strip on the supporting element 

1,685,6i4 

to form a strand, and finally twisting the strand with another supporting element. 
13. In apparatus for making yarn, the 

combination of a moistening receptacle, 
adapted to receive paper strip rolls, a twist 
ing device, and means including a plurality 
of rollers for guiding said paper strip from the receptacle to said twisting device. 

14. In apparatus for making yarn, the 
combination of a moistening receptacle, 
adapted to receive paper strip rolls, a twist 
ing device, a support for a reinforcing ele 
ment, means, including a plurality of roll 
ers for guiding said paper strip from the 
receptacle and said reinforcing element 
from its support to said twisting device. 
15A method of making reinforced yarn of fibrous asbestos material, comprising 

forming a relatively weak strip of fibres of 
such material ???? said strip under low tension with a reinforcing element to form 
a strand, and twisting with a tight twist 
the composite strand so formed. 

16. A method of forming a reinforced yarn, comprising supplying reinforcing ele 
ment, ? a strip of comparatively low strength freely from a source of supply 
to said element, winding the strip loosely 
on the element, and twisting the strip and 
element. 17. In apparatus for making yarn, twist 
ing means, means for so supporting a strip 
roll as to permit the strip to be drawn free 
? therefrom in a direction transverse to the i thereof, means including a guide 
to determine the direction of such with 
drawal for guiding the strip from the roll to 
the twisting means, and means for bring 
ing, a reinforcing element into engagement 
with the guide in juxtaposition with the 
strip for twisting therewith: 18. In apparatus for making yarn, a sup 
? adapted to receive a paper strip mass rom which a paper strip maybe drawn suh 
stantially without drag and without moving 
said mess, a twisting device, means for guid 
ing the strip from the strip mass to the twisting device including a guide having a 
groove over which the strip passes on its 
way to the twisting device, and a second 
guide to receive the strip from the first 
guide and direct it to the twisting device, 
and means for supplying a reinforcing eller 
mient to said vebeneath the strip to 
enable the element to be fed with the strip 
to the second guide and to the twisting de 
WCe, 19. In apparatus for making yarn, a sup 
ort adapted to receive a paper strip mass 
om which a paper strip may be drawn 

substantially without drag and without mov 
ing said mass, a twisting device, means for 
guiding said strip in the proper direction 
from the mass om said support and to the 
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versely therefrom, a 
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at the a reinforcing element to the 5. strip guiding means to be twisted with the 
? pass to the 

a roll of strip material lying 
fiat. inst to permit, the strip to be 
drawn of tm of the roll, a twist 
ing device, a guide roller to receive the strip 
from the roll and having in its periphery 
a groove over which the strip passes, means 
for supplying a reinforcing element to the 
grooys of said roller to permit the strip 
to wind ?????? around the element as it is 
drawn from the strip roll, and additional 
guiding means to receive the strand formed of the element and loosely wound strip and 
guida it to the twisting device. 

21. In apparatus for making yarn, a 
twister, means for receiving a paper strip 

evice to bring to 
gether the strip and a reinforcing element 
and a second device to direct the stri and 
element to the twister and to resist the twist 
.ing to cause a loose twist on the side thereof 

ite, the twister, and a comparatively 
t twist on the side toward the twister. 

22. In an apparatus for making yarn, a 
twister, a support for a paper strip, a sup 

rt for a reinforcing element, means for 
ringing together the strip and the reinforc 

ing element, and a second means to direct 
the strip and element from the first means 
to the twister and to resist the twisting to 
cause a loose twist between the first and sec 
ond means and a comparatively tight twist 
between the second means and the twister. 
28. In an apparatus for making yarn, 

a twister, a support for a paper strip, 
support for reinforcing element, E. said strip and element from said 

port to the twister, said means also serving to impart an in creasing twist to said 
strip und element as they approach the 

24. In an apparatus for making yarn, a 
twister, a support for a E. strip, a sup port for a reinforcing element, and means 
contacting with the yarn which serves to 
resist the twist back of said means and to 
effect an increasing twist to said strip and 
element as they ????? the twister. 

- 25. A method o Yarn comprisin 
forming a paper strip o ?? ? 
of which the fibres are held together by suit 
able binding material, suppl. the r 
strip at low tension, E"i ???; ing the strip, and resisting it a predeter 
gained point the twisting of the strip to ef 
fect a greater twist of the trip after pass ? point while permitting the twist to 

v extend rearwardly beyond said point. 
26. A method of making yarn comprising 

supplying a paper strip and a reinforcin E; Ei & ringing (he 

to be fed trans 

means for. 

gether at a uniting point, advancing the 
strip, and element. the same 
together, and subjecting the strip and ele 
mint tos resistance to twist at predeter mined point after leaving the uniting point 
to cause a loose twist before reaching the 
resistance point, and a tighter twist after 
leaving the same. 

27. A method of making reinforced yarn 
including the steps of bringing. compra 
tively weak strip into juxtaposition with a 
generally horizontal portion of a reinfore element, twisting the strip loosely 
?? such gººn&## horizontal portion to 
form a strand, and subsequently twisting 
with a tight twist the strand 3rformed. 

98. A method of making reinforced.yarn including the steps of bringing a compara 
tively weak strip into juxtaposition with in 
generally horizontal portipi of reinfore 
ing element, the strip loosely 
around such generally horizontal porti be supported thereby, subsequently twisting 
with a tight twist the strand so formed, combining intwisted relation suchtightly. 
twisted strand and at least one other strand. 

39. A process of making yarn which com 
prises forming a flat strip of asbestos ma 
terial of which the fibres are held together 
by workable binding material and twisting 
E. strip in flat form directly with a re. 
inforcing element to form a strand , 

80. A. process ofEg yar?n prises forming a thi strip of Os 
*, ?? the ????? are held R. gether by binding material, treating the 

strip to render it more workable and twist 
ing the treated strip in flat form direct 
with a reinforcin ent to form a strandl. 

31. A process of making yarn, which com 
prises forming a pulp containing asbestos 
material and bin material, forming a 
dry finished web from saidpulp, separating 
the web into flat strips of suitable width, 
:????? of said strips to reader it more workable, and twisting one dör more of said 
strips inflat form, directly with a rein 
f??? element to form a strand. 

32. rocess of making yarn which conu 
prises formi ? containing asbestos 
material, and. Hinding materia, forminga 
web from said E. treating the web to 
dry the same and to compact and strengthen 
the surfaces thereof, separating the dry web into stipe of??. Width re. De 
of said strips to render it more workable, 
and twisting said strip in flat form directl 
with reinforcigg element to'form a 
83. A method of making asbestos yar?n 

for the manufacture of fabrics and other 
which comprises the steps of 

? and forming asbestos ihto 
a thin uniform paper-like strip or band of 
suficient cohesivenessand tenacity to under 

7. 

ion to 

O 

9. 
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twisting the gtrip or band about a rein. mechanically uniting the strip or band and is 
forcing core, and shaping said strip or band 
on the core to forma strand. - 

34. A method of making asbestos yar?n 
for the manufacture of fabrics and other 
purposes, which comprises binding and 
forming asbestos material into a thin uni 
forma paper-like strip or band of suficient 
cohesiveness and tenacity to undergo sub 
sequent ?trand and yar? forming opera 
tions, twisting the strip about a reinforcing 
core, shaping said strip or band to forms 
strand, and the strand with lly ????? ????????? to form yarn. 35. A method of making asbestos yar?n 
for the manufacture of fabrics and other 
urposes, which comprises the steps of 
orming asbestos material united with bind 
ing material int a hin.uniform paper-lik? 
strip or band of sufficient cohosiveness and tenacity to undergo subsequent strand form: 
ing operations, twisting the strip or band 
about a reinforcing core, and slaping said 
strip or band on said core to form a strand. 
? A method of making asbestos yarn 

for the manufacture of fabrics and other 
rposes, which comprises the steps of bind and forming ???????? into a 

thin uniform paper-like strip or band of 
sufficient cohesiveness and tenacity to under 
go subsequent stand forming operations, 

istening said strip or band, twisting. tho ??? moistened strip or band about a reinforcing. 
core, and shaping said strip or band on the 
core while in a moist condition to form a 
strand. 

87. A method of making yarn for the 
manufacture of fabrics and other ?????'??? which comprises the steps of binding ?nd 
forming ? materia into a thith uni 
form paper-like strip or band of sufficient 
cohesiveness tenacity toit?{#???? sequent strand formingo ions, twist 
ing the strip or band ?? a reinforcing 
coie, and shiping said strip or band on the 
core to form a strand. 

38. A method of making asbestos yarn 
for the manufacture of rics and other 
purposes, which comprises the steps of bind 
ing and forming material into a 
flat unifornpaper-like strip or band of suf 
ficient cohesiveness and tenacity to undergo 
subsequent strand ???????? ???????! of twisting said strip or band in flat form 
directly with a reinforcing filament to form 
a strand. 

39. The process of making asbestos yarn 
from paper-like strips or bands of asbestos 
material bound with suficient cohesiveness 
and tenacity and adapted for yarn manufac 
ture, which includes mechanically uniting a 
strip or band in flat form directly with a 
filament with the "ÄE, or band arra 
helically about the filament, and further 

said filament to form a yarn. 
40. A ?? of making asbestos yarn, which includes binding ???????????????? asbestos 

material into a paper-like strip of band of 
sufficient cohesiveness and tenacity to under 
go subsequent mechanical ? and yarn 
forming operations, and mechanically unit 
ing, the strip or band in flat form ??????? 
with a filament to form a strand having the strip or band arranged helically about the 
filament. 

41. A proce? of making asbestos yar?n 

fo 

s 

from a paper-like strip or band of suficient 
cohesiveness and tenacity and adapted for 
yarn manufacture, which includes mechani. 
cally #???? strip or band in fdat form t directly with a filament having the strip 
or band arra helically about the filla 
ment, and mechanically shaping said stri 
or band about the filament to form a stran 

42. The process of ing asbestos yarn 
which includes forming a flat strip of asbes 
tos muaterial of which the fibres are held to 
???? by workable binding material, and elically arranging the strip in fdat form 
by mechanical means directly with a reim 
f9??P???t: to form a strand. 43. The process of making asbestos yarn 
which includes forming a strip of asbes 
tos material of which the fibres are held to 
gether by binding material, treating the 
strip to render it more workable, and direct 
ly arranging by mechanical means the treat 
ed strip in flat form helically with a rein 
forcing element to form a strand. 

44. The process of making asbestos yar?n 
from a paper-like strip of as material 
bound with sufficient cohesiveness and te 
? and adapted for yarn manufacture, which includes mechanically uniting the 
strip or band in flat form åíÏ with a 
metallic reinforcingº core with the striper 
band ar helically about the metallic 
core, and further mechanically uniting said 
strip or band and said metalio core to form 
?, ????n. 
45. A process of making asbestos yarn, 

which includes forming s like 
material bound with suficient co ???? 
and tenacity and ada for yar?n manufac 
ture, and mechanically uniting the paper-like 
material in flat form directly with a metallic 
reinforcing core to form a F????? ing the paper-like material arranged helicálly t 
the metallic core. 

46. A process of making asbestos yarn, 
which comprises, binding and forming as 
bestos material into a paper-like strip or 
band of sufficient cohesiveness and tenacity 
to undergo subsequent mechanical strand 
and yarn forming operations, and mechani 
cally twisting the strip or band in flat form 
directly with a ?????? reinforcing eore to 

Ot 

OK 
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form a strand having the strip or band ar 
ranged helically about the metallic core. 

47. The process of making asbestos yarn 
from a flat asbestos strip held together by 
binding material, which includes moisten 
ing the strip to render it more workable, and subsequently helically arranging the moist 
strip while flat by mechanical means about a metallic reinforcing core. 
48. The process of making asbestos yarn 

which comprises forming a flat strip of as 
bestos material of which the fibres are held 
together by workable binding material, and 
helically arranging the strip in flat form by 
mechanical means directly with a metallic 
reinforcing element to form a strand. 

49. The process of making asbestos yarn 
which comprises forming a flat strip of as 
lestos material of which the fibres are held 
together by binding material, treating the 
strip to render it more workable, and heli 
cally arranging the treated strip in flat form 
by mechanical means directly with a metallic 
reinforcing element to form a strand. 

50. The process of making asbestos yarn 
from paper-like strips or bands of asbestos 
material bound with sufficient cohesiveness 
and tenacity and adapted for yarn manu 
facture, which includes associating a strip 
or band with a reinforcing filament, shap 
ing said strip or band on said filament to 
form a strand, and thereafter combining 
said strand with one or more additional 
filaments to form a yarn. 

51. A process of making asbestos yarn 
from a paper-like strip or band of sufficient 
cohesiveness and tenacity and adapted for 
yar?n manufacture, which inclt? (les inecht?ni cally associating the strip or band helically 
with a reinforcing filament, nechanically 
shaping said strip or band on sail filament, 
to form a strand, and tlereafter mechani 
cally associating said strand with one or 
more additional filaments in helical arrange ment to form a yarn. 

52. The process of making ashestos yarn 
from a paper-like strip or band of asbestos 
material bound with sufficient cohesiveness 
and tenacity and adapted for yarn manufac 
ture, which includes, moistening said strip or band mechanically associating the strip 
or band with a reinforcing filament, me chanically shaping said strip or band on 
said filament to form a strand, and there 

9 

after mechanically combining said strand 
with one or more additional reinforcing fila ments to form a yarn. 

53. The process of making asbestos yarn 
from a paper-like strip or band of asbestos 
material, which includes moistening the strip 
or band, helically arranging said strip or 
band about a reinforcing filament, shaping 
said strip or band on said filament to form 
a strand, and thereafter combining said 
strand with one or more additional rein 
forcing filaments in helical arrangement to form a yarn. 

54. The process of making asbestos yarn 
from a paper-like strip or band of asbestos 
material bound with sufficient cohesiveness 
and tenacity and adapted for yarn manufac 
ture, which includes moistening said strip 
or band, mechanically associating the strip 
or band with a reinforcing filament, shaping 
said strip or band on said filament to form 
a strand, and thereafter mechanically com 
bining, with or without one or more addi 
tional filaments, said strand and one or 
more additional strands to form a yarn. 

55. An asbestos yarn formed of a plural 
ity of strands and one or more filaments com 
bined therewith, at least one of said strands 
complising a reinforcing filament and as 
bestos material bound with sufficient co 
hesiveness and tenacity to undergo strand and yarn forming operations. 

56. An asbestos yarn formed of a plu 
rality of strands and one or more filaments 
twisted there with, at least one of said strands 
comprising a core combined with asbestos 
material bound with sufficient cohesiveness 
and tenacity and adapted for yarn manu factu?'e. 

i57. An asbestos yarn formed of a plurality 
of stranls and one or more filaments com 
lined there with, at least oine of said strands 
comprising asbestos material bound with 
sufficient cohesiveness and tenacity to un 
clergo strand and yarn forming operations. 

58. An asbestos yarn formed of a plural 
ity of strands and one or more filaments 
twisted there with, at least one of said strands 
comprising asbestos material bound with 
sufficient cohesiveness and tenacity and 
adapted for yarn manufacture. 
In testimony whereof, I affix my signature. 

: JOHN ALLEN HEANY. 
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form a strand having the strip or band ar- after mechanically combining said strand 55 ranged helically about the metallic core. 
47. The process of making asbestos yarn 

from a flat asbestos strip held together by 
binding material, which includes moisten 
ing the strip to render it more workable, and subsequently helically arranging the moist 
strip while flat by mechanical means about a metallic reinforcing core. 

48. The process of making asbestos yarn 
which comprises forming a flat strip of as 
bestos material of which the fibres are held 
together by workable binding material, and 
helically arranging the strip in flat form by 
mechanical means directly with a metallic 
reinforcing element to form a strand. 

49. The process of making asbestos yar?n 
which comprises forming a flat strip of as 
lestos material of which the fibres are held 
together by binding material, treating the 
strip to render it more workable, and heli 
cally arranging the treated strip in flat form 
by mechanical means directly with a metallic 
reinforcing element to form a strand. 

50. The process of making asbestos yarn 
from paper-like strips or bands of asbestos 
material bound with sufficient cohesiveness 
and tenacity and adapted for yarn manu 
facture, which includes associating a strip 
or band with a reinforcing filament, shap 
ing said strip or band on said filament to 
form a strand, and thereafter combining 
said strand with one or more additional 
filaments to form a yarn. 

51. A process of making asbestos yarn 
from a paper-like strip or band of sufficient 
cohesiveness and tenacity and adapted for 
yarn manufacture, which includes mechani 
cally associating the strip or band helically 
with a reinforcing filament, nechanically 
shaping said strip or band on said filament, 
to form a strand, and thereafter mechani 
cally associating said El with one or 
llore additional filaments in helical arrange ment to form a yarn. 

52. The process of making asbestos yar?’n 
from a paper-like strip or band of asbestos 
material bound with sufficient cohesiveness 
and tenacity and adapted for yarn manufac 
ture, which includes, moistening said strip or band mechanically associating the strip 
or band with a reinforcing filament, me 
chanically shaping said strip or band on 
said filament to form a strand, and there 

with one or more additional reinforcing fila 
ments to form a yarn. 

53. The process of making asbestos yarn 
from a paper-like strip or band of asbestos 
material, which includes moistening the strip 
or band, helically arranging said strip or 
band about a reinforcing filament, shaping 
said strip or band on said filament to form 
a strand, and thereafter combining said 
strand with one or more additional rein 
forcing filaments in helical arrangement to form a yarn. 

5-4. The process of making asbestos yarn 
from a paper-like strip or band of asbestos 
material bound with sufficient cohesiveness 
and tenacity and adapted for yarn manufac 
ture, which includes moistening said strip 
or band, mechanically associating the strip 
or band with a reinforcing filament, shaping 
said strip or band on said filament to form 
a strand, and thereafter mechanically com 
bining, with or without one or more addi 
tional filaments, said strand and one or 
more additional strands to form a yarn. 

55. An asbestos yarn formed of a plural 
ity of strands and one or more filaments com 
bined therewith, at least one of said strands 
comprising a reinforcing filament and as 
bestos material bound with sufficient co 
hesiveness and tenacity to undergo strand and yarn forming operations. 

56. An asbestos yarn formed of a plu 
rality of strands and one or more filaments 
twisted therewith, at least one of said strands 
comprising a core combined with asbestos 
material bound with sufficient cohesiveness 
andl tenacity and adapted for yarn manu 
facture. 

i57. An asbestos yarn formed of a plurality 
of sí 'anels and one or more ?ilaments com 
bined there with, at least one of said strands 
comprising asbestos material bound with 
suficient cohesiveness and tenacity to un 
dergo strand and yarn forming operations. 

58. An asbestos yarn formed of a plural 
ity of strands and one or more filaments 
twisted therewith, at least one of said strands 
comprising asbestos material bound with 
sufficient cohesiveness and tenacity and 
adapted for yarn manufacture. 
In testimony whereof, I affix my signature. 

JOHN ALLEN HEANY. 

Certificate of Correction. ? vn 

It is hereby certified that in Letters Patent No. 1,585,614,???? May 18, 1926, 
? upon the application of John Allen Heany, of New Haven nnecticut, for an im provement in “Yarn and Apparatus and Processes for Making Yarn,” an error 

appears in the printe specification requiring correction as follows: Page 4 line 106, for the word type read tape, and that the said Letters Patent should be read 
with this correction therein that the same may conform to the record of the case in the Patent Office, 
Signed and sealed this 24th' day of 

sEAL. 
August, A. D. 1926. 

M. J. MOORE, 
Acting Commissioner of Patents. 
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Certificate of Correction. 
It is hereby certified that in Letters Patent No. 1585,614, granted May 18, 1926, 

upon the application of John Allen Heany, of New Haven, Connecticut, for an im 
provement in “Yarn and Apparatus and Processes for Making Yarn,' an error 
appears in the printed specification requiring correction as follows: Page 4 line 106 
for the word “type' read tape, and that the said Letters Patent should be read 
with this correction therein that the same may conform to the record of the case in the Patent Office. 
Signed and sealed this 24th day of August, A. D. 1926. 

SEAL.) M. J. MOORE, 
Acting Commissioner of Patents. 
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