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- description, t

~vantages above enumerated;
- tial features of these 1mpr0vements consist,
first, in. 'the use of one, two, or more inner.J

) -'-|_-|i|||:l",; !

ARAD WOODWTORTPI 3D OF BOST‘ON VIASSACHUSETTS

IMPROVEMENT IN MACHINERY FOR SPINNING

, 'S_pec'iﬁca,tion forming part' of Le.tt_érs Pa,tent No. 12,889, “da'ted May 15, 1855,

o 'Ta all whom it ma,y concern:

Be it known thatI, ARAD W OODWORTH 3d

- of Boston,in the count_}_ of Suffolk, and State of
- Massachusetts, have invented eertain new and
useful Improvementsin Spinning Apparatus; |

- and 1 do hereby declare that the following
taken in connection with the ac-
~companying drawings hereinafter referred
- to, forms a full and e'sca,ct specification of the
same, wherein I have set forth the nature and

principles of my said improvements, by which

- myinventon may bedistinguished from others
of a similar class, towethel with such parts as
I claim and desire to have SeCUr ed. to me b}«
~ Letters Patent.” | |
The figures of the aceompany ing pla,te of
drawings 1epresent my 1mpr0ved 5p1n1111:1g
| .-machmery o

KFigure 1 1s a pla,n or t0p view, :;md I‘w' 2

18 a longltndmal vertical section of the same,
~ taken in the .plane of the line A B, Fig. 1.
~ Tigs. 8 and 4 are detail transverse seetloual
views taken, respectively, in the pldnes of. |

the lines C D and E F, Fig. 1. |
In the process of spinning all the various

o fibrous materials, next to the quality of the
yarn, the great points to be secured are to put

the twist mto the yarn in the shortest possi-

- ble time with the least expenditure of power,
- and when the spinning and drawing down
' “are combined, as in the “jack” or mule spin-
- ning, to arrange the machinery to effect these
~operations in the smallest possible space. It
18 also very desirable in this kind of machin-
~ery to be able by simple means-to regulate

- or adjust the number of twists in a given

| - measure of yarn to suit the various purposes
o for which it is to be used and the different

~ fabries into which it is to be woven.

The aim: or object of the improvenients
which I have devmed and which are herein-
after described, is to secure the several ad-
and the essen-

fliers arranged within the outer flier in succes-
sion, one within the other, and so as to be re-

- volved either at the same or different rates
~ of speed and in the same or different direc-
- tions with the said outer flier, for the pur-
' pose of producing any desired degree of twist

i

_F in the yarns and th&tlHﬁ and spinning more

yarn at the same rate of revolutlou than any -
other spinning apparatus.. |

By the simple use of the fliers, as above
suggested, and running them in opposite di-
rections and at equal qpeeds three times the
amount of twist can be secured at the same
rate of speeding the machinery as can be ob-
tained by the mdlnary spinning apparatus,

‘as one twist is given by the revolution of the
outer flier be’nween the first set of drawing-

rollers and the neck of the said outer flier,
and the two twists between the first extra Set_- -

of dl"&WlIlﬂ-l()llelb and the neck of the inner
flier. Any proportional higher rate of speed
of the inner flier over the outer one.givesthe

‘Same proportional increased twist to the yarn,
| and by the u=e of a third flier arranged and

operated within the second pleclselv as that .
1s within the first or outer flier, and as shown
in the drawings, a much greater variety of

.m i1sts may be produeed

In ordinary spinning the twist is 1e0 ulated
altogether by the speeding of the delwermm
rollers—that is, so much twist is given to such

length of theroving as is atany tlme between

the dehvelmﬂ-lolls and the neck of the flier.
Machines lmve been contrived, however, for
ogiving a second twist to the yarn at the eud |
of the flier opposite the neck after it has re--

ceived its first twist; but such machines must

always give the two twists, no more no less.

1 have before suggested that by the use of
the two fliers,as I have above specified, I'ean
secure a treble or quadruple twist; but by the
same means there may be also becmed any
intermediate twist between a single and a

‘double twist, or between the double and triple

twist, and by the use of a third flier a still

gre eater var lety of twist maybe produced. In
‘using two fliers, for instance, by revolving the

inner flierin the same direction with the outel_

flier and at one-half the speed there will be

produced a twist and a half in the yarns, and

if the first inner Aier be revolved in thesame

direction and at a greater rate than the outer
one a portion of the twist which has been
ogiven to the yarns between the drawing-roll-
ers&nd the neck of the outer flier will be taken |
out, so that it will be apparent that any de-
gree of twist can be secured by the use of the




By the use of a third flier, as befm'e Sug-

SRR 1 think the roving can be passed to my im-:
i proved spinning apparatus directly from the |
0 carding-engine, all the necessary drawing and

01 spinning being done by my machinery, and
o ilhamiof the opinion, als{}, that in spinning for |
i eotton fabries the use of the drawing-firame

tion and opel'atlon of my improved spinning-
machine in detail.

a & a o represent in the several drawings
the frame-work of the machine, which ‘:hould
be made of such shape and material as to en-
able 1t to sustain the operatwe parts of the
apparatus.

bObbisthe“main” or“ouler” flier,as T have

before termed it, which is of common rectan- |

gular form, the neck ¢ and journal d of which
-1est and revolve in suitable bearings in the
cross-stanchions e ¢, said flier being revolved
by power applied directly to its journal .
T'he neck-c of this flier is hollow or tubular,
as usual, so that the roving may be passed
through it from the series of drawing-rollers
I f g g,arranged in the usual way in two sets,
the lower one of each set being fluted and the
upper one covered with cloth or other suit-
able material, and theinner set being revolved
at a higher speed than the outer one, so as to
draw the roving down by the connecting-gear.
(Shown at a® 03 ¢%, Fig. 1.)
rollers are revolved through the medium of
the spur gear-wheel /i on the neck of the flier,
the teeth of which engage with those of a
similar wheel © on oneend of a short connect-
ing-shaft ¢’ properly sustained in the barrel-
bearing e’, connected to the main frame-work
and having onits other end a beveled pinion

By com-

%thmk it can

These drawing-

R

o being only neecessary. to change the fremnw
SRR ?by which the said fliers are revolved.: SRR

EEERRE %wested,the varietiesof twist may =be.1=racremaeﬂ
o inamanner which will be readilyunderstood
o fromiwhat  has above ‘been: stated.
- biningadditional drawing-rollers with thein-
it imer fliers, as heren’mbov
Cirimyimproved %plllﬂll’iﬂ apparatus ean per[orm
oo the sameiwork asg: the: jack or mule spinner, |

1 Kig.

tmnal drawings, Fig. 2

k

iidwo  iters and running them as &peuhed it vj 5owhich engages with a bevel geav-wheel: r; EEEE R
‘on ‘ona journal of the inner lower roller g..”

| The*firstinner flier,”as I have before called; RN
| it;is shown atjj7.J; am:l is of a similar rectan- . =
ﬁ‘ulm‘ shape to the puter one b bbb, the necle 111
Fu and journal / of the said: ﬁrfst inner flyer: .0
Thaving proper bearings in the cross: barsmm
and nn of the main ﬂler* . RN
specified, I think | inner flier 1s:at the: oplmslte end of the ma-
‘chine to that where the neck ¢ of the outer: =
g The third flier, or “second in- .
. asit candraw and spin at thesame time, with | ner flier,” as I shall term it, isshown at 2> %>
0 a great saving of space and cost and dlspcns—i
EENEEE R A %1nn* enm*eh "Wl[h the traversing carriage.

Tn spinning for: the woolen .manufaemrws

flier is placed.: :

e, and is ﬂ*enemlly &,umlm* in .construction.
| to the other flier, its neck & and journal &* ..
having proper bem*mtrq in the m‘csss-c-bars 23 B
and . mP of the. fli"’bt inner flier. SERRRRREERERRRRNE
The spoolsshatt is shown at 0 o in the sec-; SERREREE
,one end: being of a
socket form Mldli%’flflg and revolvingonthe .«
conieal end of the adjustable serew-shaft n% -
ERERERREE which'is arranged so as to be moved forward ;1
SERRRRERE éand %peedmw may 'E)e a,ltmmiher dlspensed | and b.:wk c’bm; not to:be: l*evolved) by the
SRR It 18 Somemmes 1ieee-asmy in Woelen smn»%
SERRE énmﬂ“ to putinacertain degreeof twistat the |
froisame time that theroving'is drawn down and
i tithen givethe yarn & éﬁm"-i-«hii;n;ﬁ'ii:gxrif«*i";si‘:.::lft?(;1’*Wit;|;f'dE
Lk and thlS 1s effected in the: Spmnmﬂ-e,]ack byé
NEREERE éheepmﬂ the traversing carriage stationary |
o afteritis dmwn out, w Thile the finishing twist:
- 1s pating but in my machine !

iriidibe done by the inmer fliers after the extra sets’
i o otidrawing-rollers have drawn the yvarn down |
EEERRREE ésuﬁlexently wzthout fmy &uspensmn of pm-é C

| ”féézézﬂressmthe}mn i .
oo Ishall now pmeeed to descrﬂ)e ﬂle comstruc-i

| nut o*in the tubular bearing ¢* in the eross-
bar p pof the second inner ﬁLer i i
end of the spool-shaft is formed in a hollow ¢ 1
cluteh shape, so as to embrace and turn with .
thesherthwtxnshaft g g.as shown atviin

2,said friction-shatt having properoear- .. ...
uws in the neck and mhu'im' bearing »®in .
the cross-bar m? m? of the first inner flier. . . .
Thespool s5,on which the yarnis to bewound, '+ =
“is conneected “to its shaft oo by the jarm ¢ é
npon it which armis i

having a proper dog.

1 dog of which engages with- aproperslotinone 1 11

of the Spool- heads, as shown by dotted lines
in I'ig. 1. By turning thenut o°soasto make
11: press against the face of the tubular bear-

g q° of the cross-bar P p of the second in-
ner flier the end of the screw-shaft 7% will be
moved inward and make the cluteh end of
the spool-shaft engage with the end of the
friction-shaft ¢ q, and when these two shafts
are so connected they are in proper position
for operating the machine; but by turning

the said nut 0° in the opposite direction the

screw-shaft n° may be run through 1its bear-
ing in the cross-head, so that the cluteh end
of the spool-shaft can be disengaged from the

said friction-shaft and the spool -shaft, with
the spool, be taken out of the machine for the
purpose of removing a full spool and replac-
ing it with an empty one.

The retarding frietion on the spool 1s pro-
duced and 1‘6@111ated through the medium of
the washer #*, pressed ﬂ,na,mst the friction-
pulley u;ﬁxed on the friction-shaft g q by
means of the regulating-screw ¢°% working
through a proper nutw? secured to the cross-
head of the first inner flier, as shown in FKig.
1. The connection hereinabove explained
between thefriction-shaft and the spool-shaft,
it will readily be seen, gives the proper re-

tarding motion to the spool.
The proper proportional motion for the guide
whichcontrolsthe windingof theyarnupon the

"Jheneehk of this

The other -

ast with or f&iéstelﬂﬂdéﬁ)ll-?Sﬂiil ?Shﬂ?ftw,% and the 0



-.sald dra,wmﬂ' rollers.
* ranged, as shown in I‘.l.c-' 1,to press the upper
of sald dmwmmmllels upon the lower one
- with any pressure which may be desirable.
- A second extra set of drawing-rollers, and pre-
~ cisely similar to those just above described,

q q by means of the pulley a’ on said shaft, a

~ band 6"d" from which passes to and aron nd a
similar pulley on the revolvmo' ught and left:

~ threaded screw-shaft ¢’ c’. _

. the said shaft have proper bearings in one
" cross-head of the inner flieranda short Cross-
- head d’, secured to and making a part of one

~ side of the said flier..

! fixed 011 each of its

ends. The teeth of the wheel m” engage with

“ o and roll round those of the st&twnaly gear-

wheel 7’ as the outer flier is revolved, and

: ‘thereby turn the loose shaft %/, and throuwh
~ the medium of the gear-wheel I’ and pinion 4

the proper motion is 1mpa1tt,d to the first in-

. ner flier.

The second inner ﬂlel 18 connected with the
revolution of the first inner flier and revolved

by being so connected by a precisely-similar

'eomblna,tlon of wear—wheels and loose shafts
as that just above explained as connecting

~ the motions of the outer flier and first inner
flier—viz., a gear-wheel ¢! on the journal of
~ the first inner flier and a gear-pinion b* on
~the neck of the second inner flier, and the
~ loose shaft ¢4, with its gear-wheels dqr et all ar-
‘ranged and operating as shown in Flw 1.

‘The first extra pair of dla,w1nﬂ*-1*ollel== x' af

~are arranged 80 as to revolve in proper bear-
. ings in the small bearing-frame o’ ¢’,secured
‘to the inside of the cross-head of the outer

ﬂler farthest from the neck of thesame. They

- are ﬂ'ea,l ed together by the small gear-wheels

-p".q" and are revolved by extendmg one jour-

- nal of the lower roller 2’ thr ough thethe cross-

“head of the outer flier and ﬁxmfr thereon a

~ gear-pinion #/, which, as said flier is revolved,

~ engages with and travels around the station-
R a,ry gear-wheel I/, before referred to, (see Fig.

3,) and thus gives "the requisite II]Othll to the
Springs s’ s’ are ar-

are snmla,rly arranged at f* f4+-in a bearmﬂ'-

frame g*, secured to the inside of the cross-
head of the ﬁ_I_f_stlmner flier.

The journals of:

| -'This serew-shaft hasa

- right and left threaded screw cut upon it, m;

-which the foot of the traver sing guide-nut ¢’

- travels forward and back, the ﬂ'mdmn'-hole- |

.. for the thread being formed in the upper part

.- of said nut, wlnc,h is also provided with a

o ~proper bELl relf’ to slide along upon the guid- |

- 1ng-rail ¢’ ¢ ,formmtr a part ot one .Slde of
the flier.

'~ The outer flier, as herembefone stated 1S 1e-j

. volved directly f10m the driving machmery |

~ and the first inner flier 57 4 is revolved by

. meansofastatmnar; gear-wheel A’ around the

Journal of the outer flier,and a gear-pinion<on-

. the neck of the said first inner flier, and a

- loose shaft &', turning in bearings in the Cross-

- bar n n and cross—head of the outer flier and

having gear-wheels I’ m

red lines.
chine through the series of drawing-rollers 7

o spool IS commummted flom the fn(,’mon thft [ together by the ¢ gear-pintons /it At a,nd are re-
| Volwd by a gear- wheel %, which trav elsround

a gear-pinion ikt wd on the inside of said
closs-hea,d -

In the foregoing I have stated the objects
aimed at in my new spinning-machine and

have described all the several parts thereof

and the means by which thejyr are moved and
made to perform their various funections. I
‘shall now proceed to d(,seube the operatlou ,

of the machine.

The roving and yarn for med fmm the same

are 1ep1e%ented in the several drawings by
The roving is passed into the ma-

f-g g and the tubular neck ¢ of the outer flier
and receives its first twist between the said
rollers and the guiding-roller P, set in the said
neck, as shown in Fig. 1. FIOII] thence it
passes on the exterior of the outer flieraround
proper guiding-pulleys w’ 2’, et in the same,
and nemly the whole length of said flier.

From thelatter of these pulleys v’ it is passed

| through the side of the said outer flier at
its end opposite its neck and then between -

the first extra set of dlawmn—mllers x’ xf

to and through the tubular neck of the first
From the neck of the first inner

inner flier.
flier the yarn passes round a proper guiding-

roller /4, set in said neck and on the outside
of said inner flier, round proper pulleys m*
n* set in the same, and nearly the whole

length of said flier, and through the side of
the same and between the second extra set

of drawing-rollers f* /4 to and through the.

neck of the second inner flier. FlOlIl the
neck of the second inner ﬂler the yarn passes
round a guiding-pulley w0’ through the eye
or hole in the end of the ﬂ*uldmn-nut e’ to

the spool.
drawing-rollers and the neck of the second
inner ﬂlel as hereinbefore explamed any re-
maining twist desired to be given to the yarn

is plodueed by the three fliers operatmﬂ as

hereinabove specified.

It will not be necessary for me to repeat |
the description of the manner of producing

the various degrees of twist in the yarn, as

| that is Suﬁelen‘rly set forth in the former
part of the specification in describing the'

essential features of my invention.

It should be stated that when the several '
~extra sets of d1&w111rr-1 ollers are revolved at

the same rate as tha first series of rollers

they merely guide the yarn along without

drawing it down any, but they grip it for the
'quceeedmﬂ' twists, and, what is very essen-
tial, as helelnbefore stated they prevent the

dla,ft or tension on the yarn occasioned by
the retarding-frietion on the spool from be- -
ing felt beyond said rollers, behind which

the yarn in such case, being only pmtmllv
twisted, is weak and liable to be broken when
no such provision is made. When theroving

1s sufficiently strong and itis desired to draw :
They are geared ! the yarn down after 1t is partially spun, and

Between the ﬁ.tst extla, set of -



then put in a finishing twist by speeding the |

extra sets of drawing-rollers at a greater rate
than the first series are turned, this result
can be secured to any extent that may be
desirable.

The mode of producing {friction on the
spool-shaft, and through the same of giving
a proper draft and tension to the yarn,is be-
lieved by me to be asgood as any now known
but any other of the numerous modes hereto-
fore devised for securing the same results
may be substituted therefor. -

From the foregoing specification it will be
apparent to any oneskilledin the art of spin-
ning fibrous materials by machinery that the
distinguishing characteristic or feature of my
improvements may be still further developed
by the use of further extra fliers and sets of
drawing-rollers similarly arranged one with-
in another, as hereinabove explained, so that
the process of combined drawing down and

spinning which results from the use of such |

12,889

machinery
extent.
ITaving thus described my improvements,
what 1 claim as my invention, and desire to
have secured to me by Letters Patent, 15—
The use of one or more inner fliers ar-
ranged in asequence one within the other, to
rev olve in the same or different dwectlons or

at the same or different speeds with the outer
flier, all the fliers acting continuously upon

the roving yarns or material first received by
the outer ﬂler until the spinning or twist 1s

completed and the yarn or yarns are wound
upon the spool or bobbin, thereby twisting
and spinning more rapidly and attaining any
desired degree of twist in yarns, as herein-
before more fully described.

may be continued to any _desir.ed”

oD.

ARAD WOODWORTIH,

Yitnesses:
EzZRA LINCOLN,
J O SEPH GAVETT.
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