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UNITED STATES PATENT OFFICE. 
OUIS W. DOWNES, OF PROVIDENCE, RHODE ISLAND, AssIGNOR. To D & w FUSE 
COMPANY, OF PROVIDENCE, RHODE ISLAND, A coRPORATION of RHODE 
SLANO, 

YARN-SPINNING MACHINE AND METHOD, 
1,298,475. Specification of Letters Patent. Patented Mar. 25, 1919. 

Application filed August 6, 1917. Serdal No. 184,661. 

To all whom it may concern. 
Be it known that I, Iouis W. Dow NES, 

citizen of the United States, and resident 
of Providence, in the county of Providence 
and State of Rhode Island, have invented 
certain new and useful Improvements in 
Yarn-Spinning Machines and Methods, of 
which the followings is a specification. 
This inventin relates to yarn spinning 

machines, or that class of apparatus de 
signed for covering a core or filament with 
a layer of asbestos or other fibers adapted 
to be woven or otherwise formed into any 
desired fabric. 

Heretofore in making yarns of all asbes 
tos fibers it has been found necessary in 
order to provide yarns of sufficient strength 
to employ the longest and strongest fibers 
of asbestos for this purpose, which selected 
stock is scarce and very expensive, 
Then again EE to the delicacy or lack 

of strength of the fibers of this material, the 
old method of producing these all asbestos 
yarns by means of the usual mule or ring 
spinning process was extremely slow and expensive. 
In some cases in order to obtain the nec 

essary strength, cotton fibers have been 
mixed with asbestos fibers and the whole then 
spun into a yarn. IBut, in order to obtain 
such a thread of a strength which would 
equal that having a core of yarn, consider 
ably more cotton must be mixed with the 
asbestos fibers than is used in the core. 
Then again by bringing the cotton fibers 
to the surface they are exposed directly to 
the action of a destroying heat which is not 
the case when they are entirely enveloped 
in a casing of heat resisting asbestos fibers. 

In order to obviate these difficulties I 
have provided a core or filament of strong 
tlhread or yarn which nay be inade of linen, 
hemp, cotton, or other suitalole material and 
around this core or base wind or form a 
coating, envelop, or sheath of carded asbes 
tos fibers SE may be of the shorter va 
riety and therefore much less expensive. 
By the employment of the ordinary or 

cheaper grade of stock I am enabled to 
form a covering for the core and so provide 
a composite, incombustible yarn whose 
strength and durability is greater than a 
all or part a restos yarn and which by my 
method of construction is comparatively in 
expensive to produce. 

A further object of the invention is to 
provide simple and effective means for driv 
ing the yarn in the direction of its length, 
and feeding asbestos fibers to the yarn, and 
also to rotate the traveling yarn at a pre 
determined speed on its axis to wind the 
fibers in a helical form upon its surface. 
By this method the core or filament of 

k may be covered or coated with asbestos 
bers with great rapidity, thereby not only 

producing asbestos yarn of great strength 
and at small cost, but also producing the 
yarn much faster than is possible by the 
old method. 
A still further object of this invention is 

to engage the yarn on diametrically opposite 
sides, by oppositely moving members for 
twisting the yarn, said twisters being pro 
vided with means whereby they may inter 
mittently release the yarn for the purpose 
of permitting it to untwist automatically. 

Iiy interiliittently twisting and releasing 
the yarn. I avoid the necessity of a double ro 
tation of its delivery and take-up reels, that 
is oue rotation about their own axes, and the 
other about the axis of the thread. The 
mechanism for accomplishing the double ro 
tation being both complicated and impracti 
cal for such a process. 
With these and other objects in view my 

invention consists of certain novel features 
of construction as will be more fully de 
scribed and particularly pointed out in the 
appended claims. 
A simple form of apparatus is illustrated 

in the augmpanying drawings in which 
Figure 1.-- is a diagrammatic view illus 

trating one form of carding rolls and the 
means for operating upon the yarn to inter 
mittently twist and release the same. 

Fig. 2.- is a detail of the yarn twisting 
rolls, representing them in the act of twist 
ing the yarn. 

Eig. 3.-- represents the yarn twisting 
rolls in position to release the yarn and per 
nit it to return to its normal degree of 
twist. 

Fig. 1.-- is a detail in section showing the 
construction by which the working face of 
each twist roll is rendered soft to engage the 
thread with a yieldable grip, 

Fig. 5.--- is a plan view of the mechanism 
shown in Fig. 1 illustrating the yarn as 
being fed across the face of the delivery 
card roll. 
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Fig. 6.-- is a detail illustrating the man 
ner of the progressive winding of the asbes. 
tos fibers around the core or filament to pro 
duce the desired thickness of covering. 

Fig. 7.- is a plan view showing a portion 
of the delivery card and illustrating the 
teeth as being inclined in the direction of 
the longitudinal travel of the yarn. 

Referring to the simplified mechanisin 
illustrated in the drawings; 10 designates 
the two rolls by which the roving or sliver 
11 of asbestos is fed to the first card roll 12 
from which the fibers are herein illustrated 
as being taken up by the delivery card 13 
and carried around to the yarn 14 where 
these carded fibers are reloved from the 
card by, and are wound upon the thread in 
a helical form, in -the manner hereinafter 
described. 
As illustrated in Fig. 5, the thread or core 

of yarn is led from one ree 15 on one side, 
across the face of the delivery card roll 13 
and wound on the opposite side, upon the 
take-up reel 16, which may be driver by 
any suitable neans not show 1. 
One of the essential feature of my inven 

tion is that the thrld :' ': in is engaged 
at some point intermediate the supporting 
spools or reels 15 and 16. and internitt intly 
rotated and twisted to take tip the fibers an 
then released to antwist airinatically and 
instantaneously, this quick retrograde rota. 
tion of the yarn having no effect up it the 
fibers aired v wound fleet, 

To accomplish this Y, in lig action in a 
sin pip and effective manner lave provided 
a pair of rails an 8 :hown as being 
drive in uaison by the site'vi chi; 22 
and positioned to 'ngags: the 'bread ei: dia 
inetically of sist si's, aid, wh-i- is fir 
faces it contact with the the cyc in 
opposite direct it is to 'of it ind twist. i. it 
portion of the tl: 'ead text ending it ven 
the rels or silip tits, titat referaily in the 
direction oppositi to its rotation of the di 
livery card, to take up the firr's fi'l the 
face of this catti ail w is then : Yout the 
thread. 

In order that this thread inity of relea: if 
ai intervals after having teen ciate havi 
provided a series of in initions or resis 
19 and 20 in the twist roi is, which recesses 
are arranged to register ii is a unt r best 
illustrated in Fig. 3 to release the lyre; ; at 
predetermined interva is perinitting the 
extra twist or lay, set into the thread, to instantly snap back or intwist and that 
without unwinctig the fibers laid the 'con, 
after which the rolls again engage the 
thread and the twisting and winding per 
ation is repeated. 
As this winding action is taking place the 

thread is also traveling in the directio of 
its length across the surface of the card 
roll, thus catusing the fibers to be laid about 
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the core in helical form and be built up 
by is inding e layer upon another at 
the 'euired thickness has been formed upon 
the thread. I have describe the for nation 
if 'ecesses in lioth of these twist rails is a 
releasing the thread, but it my suitable tricant; 
may he eleployed for providing extra space 
''etween these rolls at intervals during tieir 
iotatiot for releasing the thread, 

In order to Vis simple and effeiti 
isi (as in these wist rolls E. gripping & not 
it lating this thread without injuring the 
Sane, I (4) ver the working faces of each 
these rolls, as at 21, see Fig. 4, with a tick 
layer of chainois or other soft tough nate 
rial so as to yieldingly grip the thraxi to 
EES' for any slight inequalities in thickness of the read or covering. 
The opcration of the apparatus is as foil. 

ows: 
The thread a yarn is drawn frontiye regi 

i5 across and ?ilise to tie face of the sir. 
is ery eart 3, an is rotated by the twisting 
rolls rife"; it in it direction; opposite to 
that ' the adjacent surface ovement of 
lie cl:3't'ry card, the reby causii is the star. 
fa's of the y: to engage it had a - 
i:' 's ! alik, it its st; face : 

; : 'e: i.e. i by the elivery 'art. The reli 
tive seeds if the thread all card, ar: is 

SS 

: 

fively tilisted that the thre's sakes it 
at cnipletely clears the surface of its 
{arti while passing across its f: It is 
for in practice to be of axis an age i: 
(ide' is facilitate the removing of the fles, e. 
if ashest is from the teeth of the card, it 

it the 'eth (f the ea's siglity is the 
sire: "t if tire a via 1" ve: if the thre: it as 
illisi '; it ; i. see Fig. 7 s. at the fivers 
tia y le. the 'ef's viii; ; ; c. 
ssile 'sisiace, 

the Yi's clict is of it 
: 'ri t . . .''... t1'.' . . r 

st " i " " 'i'it is f : trial, st: 
ths -hor; if it '...i 
in ein is :::::: if 'easily 

iii) ; ; ; ; ; ; ; ; ; ; ; , chi ji is 
y \it ti: i is . ( fiers 

{-1} f : { } { i (i 'self t , , is ti 

risi, s 

', 't 

: \' (''' is i; ; it's it in , ; 
: it is the fit' f 

, , , is a xis: y : it::::::: , ; 
: it is a sii, iii - - : t , 
tally votill it out tile stal face if Fiat' ca's 12 
or filament. The thickness of the covering 
if asbestos fiber's or the thread depends 
lipolitia width of the delivery roll and the 
relative axial spel of the thread. In the 
words, ii order to apply a thin coating of 25 
islestos fibers it the thread, the delivery 
'i it list, he nanow or the axial speet: of 
the thread matist be relatively fast across the 
face of this roll aid when a heavier coat, is 
i' alii's a will faced delivery roll is en ge 
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ployed or the axial speed across its face is 
reduced. '.' 
The above method of winding allesto fibers on the thread core applies equally well 
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to any other fibers with which it is desired to 
cover the core or foundation thread. 
The coating of fibers as first wound from 

the delivery card upon the thread is light 
and fluffy but is better matted and felted 
about the core by the action of the twist rolls 
17 and 18 between which the newly covered 
thread is passed. 

After this yarn has been covered it nay be 
wound directly upon the reel 16 and subse 
quently finished or it may be passed through 
the usual ironing or matting members (not 
shown) for the purpose of pressing or 
smoothing out, crowding together, and forc 
ing the fibers more closely upon the core be 
fore being spooled. 
Where it is desired to produce, a soft faced 

yarn the use of glue or cement is unneces: 
sary, but where a hard faced yarn is required 
a glue or oil sizing or other suitable adhesive 
may be employed. The primary object in twisting the yarn to 
wind the fibers about it and then releasing 
the same to automatically untwist, is that by 
so doing I avoid the complicated mechanism 
which would be necessary for providing a 
double rotation of the supporting reels, that 
is to rotate each upon its own axis and also 
about that of the thread. 

By the use of my improved composite yarn 
any kind of high heat resisting cord or fab ric may be produced commercially at mini 

eXDeSe, 
The foregoing description is directed 

solely toward the special construction of 
carding and spinning apparatus illustrated, 
but I desire it to be understood that I am not 
restricted to the particular type shown but reserve the privilege of resorting to all the 
mechanical changes to which the device is 
susceptible, the invention being defined and 
limited only by the terms of the appended 
claims. 
Claims: 
1. In a yarn spinning machine, means for 

moving the yarn in the direction? of its 
length, means for feeding asbestos fibers to 
the yarn, means for engaging the traveling 
yarn to rotate. it on its axis while being ad 
vanced, and means whereby the yarn is peri 

5 (dically released to freely return to normal. 
2. In a yarn-spinning machinc, means for 

moving the yarn in the direction of its 
length, means for feeding asbestos filers to 
the yarn, means for acting upon the travel 
ing yarn to press and twist it and then peri 
odically release it from its twisted tension to 
freely untwist to normal for the pu, pose of 
winding the asbestos fibers upon its surface. 

3. In a yarn-spinning machine, means for 
noving the yarn in the direction of its 

length, means for presenting asbestos fiber's 
to the yarn, means for alternately acting 
upon the traveling yarn to twist it a prede 
termined number of times and then release 
the yarn from its twisted tension to freely 
untwist automatically. 4, In a yarn-spinning machine, means for 
driving the yarn in the direction of its 
length, a traveling toothed member for pro gressively presenting a thin layer of carded 
asbestos fibers to the yarn, means for inter 
mittently setting a twist in the traveling yarn 
to wind the asbestos fibers upon its surface 
and then releasing it to freely untwist auto 
matically to normal. s 

5. In a yarn spinning machine, a carrier 
having a thin surface layer of asbestos fibers, 
means for moving the yarn in the direction 
of its length across said surface, and means 
for alternately twisting and releasing said 
traveling yarn to wind the fibers as fed by 
the carrier upon its surface. 

6. In a yarn-spinning machine, a carrier 
having a thin surface layer of carded asbes 
tos, fibers, means on opposite sides of said 
carrier for supporting and moving the yarn 
across its surface, and means for engaging 
and twisting that portion of the yarn inter 
mediate said supports and then releasing it 
to freely untwist between said supports. 

7. In a yarn spinning machine means for 
moving the yarn in the direction of its 
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length, means for feeding carded asbostos 
fibers to the traveling yarn, a pair of oppo 
sitely disposed rotating rolls for acting upon 
and twisting the traveling yarn intermit 
tently to wind the asbestos fibers upon its 
surface. - 

8. In a yarn spinning machine means for 
noving the yarn in the direction of its 
length, means for feeding carded asbestos 
fibers to the traveling yarn, a pair of oppo 
sitely disposed rotating rolls for cngaging 
and twisting the traveling yarn to wind the 
asbestos fibers upon its surface and means for 
causing sac rolls to intermittently release 
the yarn to untwist. 9. In a yarn spinning machine, means for 
moving the yarn in the direction of its 
length, a toothed member for feeding asbes 
tos fibers to the yarn, the teeth on said men 
ber being inclined in the direction of travel 
of the yarn, and means for also rotating the 
yarn intermittently to draw the fibers from 
said teeth and wrap them about its surface. 

10. The method of forming yarn which 
consists in covering a base thread or core 
with a coating of fibers by pressing the yarn 
and twisting it beyond its normal lay to 
wind the fibers union its surface and periodi 
cally releasilig the yarn from its twisted ten 
sion to freely return to its normal twist. 

11. The method of forming a composite 
yarn which consists in non-rotatively slip 
porting a thread or core at two separated 
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points, feeding the fibers to the unsupported 
portion, twisting that portion between said 
supports to take up and wind the fibers about said core, and intermittently releasing the 

5 thread from its twisted tension to freely re 
turn to its normal lay between said supports. 12. The method of forming a composite - 
yarn which consists in covering a base thread 
or core with a coating of fibers by first twist 

ing and then releasing 
whereby its rotation causes the fibers to be 
wound upon its surface. 

LOUIS W. DOWNES. 
Witnesses: 

GEORGE W. STEERE, 
GEORGE. F. SHIRLEY. 

A. it from its twisted 10 
tension to freely return to its normal twist 


