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UNITED STATES
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JFFICE.

ABRAM D. EMERY, OF TAUNTON, MASSACHUSETTS.

SPINNING MECHANISM.

SPECIFICATION forming part of Letters Patent No, 617,682, dated January 10, 1899.

Application filed September 17,1898, Serial No. 691,137,

(No model.)

1o all whom It moay concern:

>e 1t known that I, ABRAM D. EMERY, of
Taunton, Massachusetts have invented cer-
tain Implovements in Spmnmﬂ‘ Mechanism,
of which the following is a specification.
1The peculiarity of the mode of spinning
yarn inherent in the operation of the mech-
anism embodying the present invention is
that all parts of the yarn are successively
given precisely the same amount of twist
and are never given any greater twist than
that which they' ultimately retain. This is
effected by imparting the initial twist to the
part of the yarn adjacent the draw-rolis. To
this end the bobbin of roving and the draw-
rolls are rotated to impart the twist, while
the twisted yarn, as it is delivered frem the

~ draw-rolls, is taken up by a spool, upon which
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1t 18 weund without - being further twisted.

It thus follows that the tw1st1n0* and winding
operations, although performed mmultane-
ously, are not performed on the same parts
of the yarn at the same time. Ience the
yarn which is being wound is not subjected
to the strains to whmh it is subjected when
being spun either upon a ring-frame or upon
a thmstle frame. In the case of the ring-
frame the yarn has to pull the traveler around
thering. In case of the throstle the yarn, as
it runs from the throstle, has to revolve the
spool. Owing to the resultant strains, hard-
twisted varns only can be spun onrin o'-fmmes
or throstle-frames, and soft-twisted homery
yarns have had to e spun on mules in which
the spinning operation ceases while the wind-
Ing oper a,tien is going on.

It 15 to be remalked that in the ring-frame,
the throstle-frame, and in the mule the twist
18 always given to the finished end of the
yarn, whieh has to be twisted to excess in

order that the twist may run up to the bight

of the draw-rolls.

It will be understood that the expressions
‘“finished end” and “‘ unfinished end?” refer
to the opposite extremities of the length of

yarn between the draw-rolls and the speol |

the finished end being that adjacent the spool
and the unfinished end that adjacent the
draw-rolls.

All kinds of yarns, whether hard-twisted
warp-yarns or soft-twisted hosiery-yarns, are
without difficulty spun and wound by the

| mechanism embodying the presentinvention,

because in that mechanism the twist is o*lven
to the unfinished end of the yarn and also be-
cause the length of yarn between the draw-
rolls and the spool 1s not subjected to the
strains which are exerted upon it when it is
being spun either in a throstle-frame or in a
ring-frame, butis only subjected to sufficient
strain to keep it from kinking. |

The accompanying drawings, which are in-
tended to represent the invention in its sim-
plest form, show a single spinning - head,
draw-rolls, and spool. * No attempt is herein
made to illustrate the grouping of a series of
such spinning-heads, rolls, and spools in po-
sition to be driven from a common source of
motion, because such grouping is about to
be made the subject of aseparate application
for a patent.

The drawings are as follows: Ficurelisan
elevationin which thereisconventionally rep-
resented an upright frame supporting a spin-
ning-head and spooling mechanism, tewether
Wlth a driving-shaft and gearing f01 tlans-
mitting motion ther efrom t0 the spinning-
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head, the upper part ot the spinning-head

bemﬂ‘ shown in séction and the remainder in
elevation. IFig. 2 18 a top view of the struc-
ture represented 1n Ifig. 1. Fig. 3 is an ele-
vation of one of the sides of the draw-roll
frame which are parallel with the axes of ro-
tation of the draw-rolls. Ifig. 4 is an eleva-
tion of one of the sides of the draw-roll frame
which are at right angles to the axes of rota-
tion of the draw-rolls. Fig. 5is an axial sec-
tion ot the spinning-head, showing the draw-

30

rolls in section on the plane indicated by the

dotted line = x on Fig. 3, a portion of the rov-
ing-cylinder and revmﬂ‘-bobbm being 1ep1 e-
sented as broken away. -

The spinning mechanism represented in the

drawings and embodying the present inven-

tion eonsists, broadly, of a rotating spinning-
head and a spooling device for winding up
thespunyarn. Thespinning-head embraces,
first, a cylinder adapted to rotate upon its
weometmcal axis and to contain a bobbin of
rovin g,and, secondly,adraw-roll frame which
1s connected to and rofates with said eylinder
and which carries the usual system of draw-
rolls, together with snitable gearing for trans-
mitting appropriate rotative motions to said
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draw-rollsfrom the gearing by which the spin-
ning-head is rotated.

Within the cylinder « is a roving-bobbin 0,
loosely mounted upon a spindle, the upper
end of which is secured to the center of the
under side of the top eylinder-head a'. The
lower cylinder-head «?is centrally perforated
and affixed to a pinion ¢, provided with a hol-
low hub ¢/, which is keyed or otherwise fas-
tened to a tube d, which at its lower end 1s
affixed to or is integral with the upper mem-
ber d' of the draw-roll frame. Thelower end

of the hub ¢’ is afforded an annular bearing

by the upper end of the elongated hub e of
the pinion ¢’. At its upper end the hub e has
a collar ¢ fastened to it by the set-screw &5,
and the under side of the collar ¢*is afforded
an annular bearing by the top of the box f,
which is adjustably secured in the perforated
bracket 7' by theset-screw 2. Theunder side
of the pinion ¢’ is afforded an annular bear-

' ing by the upper end of the upper member d’
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of the draw-roll frame.

The draw-roll frame is quadrangular in
cross-section. At its lower end it is provided
with the transverse recess d°, adapted to be
engaged by thetongue d?, extendingupwardly
from the lower member d* of the draw-roll
frame. Asshowninthedrawings, the bracket

7' serves to support thé pinions ¢’ and ¢, the

- upper member d' of the draw-roll frame, and
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the cylinder a.

The pinion ¢’ is provided with a long hub,
so that if it is constructed to have a running
fit with the box it will have a long bearing
therein, and thereby be prevented from wab-
bling. It is, however, preferred not to jour-
nal the hub e in the box f, but to have it
loosely contained therein and to employ ball-
bearings where required for separating and
centralizing the superposed members of the
rotating structure, as shown in detail in Fig.
5, on reference to which it will be seen that
each system of balls is introduced between

two annular bearing-surfaces which flare in

opposite directions. Thus the uppermost
system 1 of balls is interposed between the
flaring lower end of the hollow hub ¢’ and the
flaring upper end of the elongated hub e ot
the pinion &', provided with the collar e,

‘which is supported upon the next lower sys-

tem 2 of balls, which are interposed between
the flaring under side of the collar e*and the
flaring upper end of the box f. The system
3 of Dballs is interposed between the flaring
lower end of the box fand the inclined bot-
tom of the groove in the top of the pinion ¢
for the purpose of providing the hub with two
lines of bearing distant from each other, and
thereby securing the effect of a long bearing
for the lwub ¢ and also for the purpose of
closely confining the pinion ¢’ and the collar
¢ to the upper and lower ends of the box 7.
The system 4 of balls is interposed between
the annular conical recess in the under side
of the pinion ¢’ and the inclined bottom of the

d

|

d' of the draw-roll frame for the purpose ol
centralizing the upper member of the drasw-
roll frame.

The lower member d* of the draw-roll frame
is integral with the tube «”, to the lower ex-
tremity of which is secured the collar ® by
the set-serew d’. The tube d® extends loosely
downward through the elongated hollow hub
g of the pinion ¢’. The system 5 of balls is
interposed between the annular conical re-
cess in the under side of the lower member
d* of the draw-roll frame and the flaring up-
per end of the hub ¢g of the pinion g'. The
system 6 of balls is interposed between the
annular conical recess on the under side of
the pinion ¢’ and the flaring upper end of the
box 7, which is sustained by means of the
set-serew %' in the bracket h%. The collar ¢°
is affixed to the lower end of the hub g by the
set-serew g3, and the system 7 of balls is 1n-
terposed between the flaring lower end of the
box % and the oppositely-flaring upper end of
the collar g®. Finally, the system 8 of balls
is interposed between the flaring lower end
of the elongated hub ¢ and the oppositely-
flaring upper end of the collar df, this organi-
zation serving to confine to the opposite ends
of the box /i adjacent parts of the rotating
structure.

The spinning-head is rotated by motion
transmittied to the pinion ¢, through the inter-
mediate gear ¢?, from the spur-wheel ¢°, at-
fixed to the vertical driving-shaft a¢. The
pinion ¢’ is rotated through the intermediate
gear ¢’ from the spur-wheel ¢°, mounted on
the driving-shaft A, but at a preseribed lower
rate of speed than the pinion ¢ for the par-
pose of effecting the rotation of the upper two
pairs of draw-rolls. To this end the pinion
¢’ is provided on its under side with the crown-
teeth ef, which engage the gears ¢+ and £,
mounted, respectively, on opposite sides of
the draw-roll frame.

The gears © and k are made to rotate npon
their own axes by reason of the fact that the
pinion ¢’, with which they are engaged, rotates
at less speed than the draw-roll frame, which
is connected with and partakes of the rota-
tion of the pinion ¢. The slower the speed
of rotation of the pinion ¢’ relatively to the
speed of rotation of the pinion ¢ the greater
will be the extent of rotation of the gears ¢
and & upon their own axes, and vice versa.
The gear 7 is affixed to the hub of the pinion
', which rotates upon the stud 7°, affixed to
the side of the draw-roll frame. The pinion
' engages the gear 7%, affixed to the project-
ing outer end of the shaft of the draw-roll 2",
Similarly the gear k is affixed to the hub of
the pinion %', which rotates upon the stud /=,
affixed to the opposite side of the draw-roll
frame. The pinion %’ engages the gear £’
affixed to the projecting outer end of the
shaft of the other draw-roll £

The gear ¢° engages the intermediate gear

4%, which meshes with the gear 2° on the pro-

recess in the upperend of the upper member | jecting outer end of the draw-roll ¢/, and sim1i-
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roving from the upper pair.
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larly the gear ~° engages the intermediate
gear £&°, which meshes with the gear &° on the
projecting outer end of the draw- roll A%
The two pairs of draw-rolls ¢* and %* and 77
and & are by this means driven at the same

rate of speed. The lowermost pair of draw-
rolls are required to be rotated more rapidly
than the upper pairs in order to draw the
T'o thisend the
pinion ¢ 1s rotated, through the intermedi-
ate gear ¢+, from the spur-wheel ¢° mounted
on the driving-shaft A, at a lower rate of
speed than the p1n1on e’

The pinion ¢’ is p10v1ded on 1ts upper side
with the erown-teeth ¢+ which engage the
gears [ and m, mounted, 1espectwe]y on op-
pos&te sides of the draw - roll frame. The
gear [ is affixed to the hub of the pinion 7,

_WhICh rotates on the stud /? affixed to the

siade of the draw-roll frame. The pinion
engages the gear [’ affixed to the projecting
outer end of the shaft of the draw-roll [
Similarly the gear m 18 affixed to the hub of
the pinion m/, “Wwhich rotates on the stud m?,
affixed to the oppomte side of the draw-roll
frame.
affixed to the projecting outer end of the
shatt of thedraw-roll m* It will be seen that
owing to the slower rate of rotation of the
pinion ¢’ more rapid rotation is imparted to

the lower pair of draw-rolls. -

Means for imparting different speeds of
rotation upon their own axes to draw-rolls
mounted in a draw-roll frame having a mo-

tion of rotation around its lon n‘ltudmal AX1S

constitutes one of the features of the present
1invention.

The spun yarn nis led from the lower end
of the spinning-head through the eye in the
free end of the traverse-arm 7', which is con-
ventionally represented in the drawings as

- being pivoted to thestandard B and Vlbl‘&ted

ffixed to the driving-

by the traverse-cam 7?2 , a
shait A.

A pulley o, affixed to the lower part of the
driving-shaft A, is provided with a belt o' for
drwmﬂ a pulley 0% loosely mounted upon
the lower end of a vertical spindle 0°, which
extends loosely through the hollow core of
the spool o, upon which, from end to end, the
yarn 1s progressively lmd as the tI&VE’H Se-
arm vibrates. The spool is made to rotate
by the frictional bearing of its lower end upon
the top of the pulley 0. The spool slips
slightly upon the pulley o*; but the frictional
hold of the pulley 0% on the spool is sufficient
to enable the spool to maintain upon the
spun yarn just sufficient tension to keep the
kinks out.

‘he driving-shaft A is con ventionally-illus-
trated as havmf‘f affixed to it a driving-pul-
ley A, enﬂ‘&@ed by a driving-belt A% The
duvmﬂ'—&,ha’ft A is stepped at the bottom in

a bealmw in the girder D and is journaled

at its upper end to the girder D', connecting
the vertical standards B and E A box I‘

The pinion m' engages the gear m3,

oo

| of the frame, 1s provided with a vertical ap-

erture, rectangularin eross-section, to receive
the leg I~ of the movable bracket If*, having
at 1ts free end a vertically- perforated boss
I, in which a steady-pin I®issecured by the
set-screw %, The lower end of the steady-

pin F% is loosely inserted in a cylindrical cav-

ity in the apper end of the spindle G, upon
which the roving-bobbin is carried. The
spindle G 1s tightly driven into the hub «?of

70

75

the top cylinder-head. The object of the

steady-pin F° is to afford a bearing for and
thus prevent the wabbling of the upper end
of the spinning-head.

30

As represented in thedrawings, the SPmdle |

G extends downward through the core of the
roving-bobbin and has a 'serew-thread cut

-upon its projecting lower end to receive the
| nut G'.

A washer G* is interposed between
the nut and the lower end of the roving-bob-
bin. It will of course be understood that
any other mode of rigidly connecting the
spindle of the roving-bobbin to the upper
cylinder-head may be employed without de-
parting from the invention.

90

When oceasion arises for mtmduemﬂ‘ afall

bobbin in place of an empty bobbin mto the
cylinder a, the bracket I3 is lifted from the
box F and the upper cylinder-head o' and

95

cylinder ¢ are lifted from the lower eylinder- -

head ¢®°. The nut &' is then unscrewed, and
the empty roving-bobbin having been re-
moved a full bobbm is placed on the spindle,
after which the nut ', having upon it the
washer G?, is screwed home and the bobbin
fastened in place, as before.

To facilitate the threading of the roving
downward through the tube l, the upper
member d’ of the draw-roll frame is provided
on one side, near 1ts upper end, with an aper-

ture H to allow of the introduction into the
tube d of a flexible wire having a hook on its

upper end, to which the roving can be fas-
tened and by which the roving can be drawn
down through the tube d and delivered fo
the upper pair of draw-rolls. A hole H' near
the bottom of the cylinder atfords opportunity
for getting at the free end of the rovmg, if
occasion requires.

T'he three pairs of draw - rol]s 111ustrated

-in the drawings in respect of the manner in

which they act upon the roving are precisely
the same as the corresponding systems of
draw-rolls emploved in ordinary spinning-
frames, in which, as in the present case, the
delivery -rolls are made adjustable toward
and from the next adjoining pair of rolls for
the purpose of adapting the apparatus for
drawing staples of different lengths; but in
the present case the draw-rolls differ from
those ordinarily employed in respect of the
fact that they participate in the motion of
rotation of the draw-roll frame, in which they
are mounted around an axis which 1s at a
right angle to the planes of the axes of rota-
tion of the draw-rolls themselves. The re-

affixed to the transverse girder I at the top 1 quu ed adjustability of the lower member d*
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of the draw-roll frame, and hence of the
lower draw-rolls, is in the present case ef-
fected by lessening the set-serew /i and mov-
ing the box /i upward or downward, as the
case may require, and to provide for such
movement the pinion ¢, as will be seen, 1s
construeted with a suitably-wide face to en-
able 1t to retain engagement with the inter-
mediate gear ¢*, which does not participate
in the up-and-down movement of the box /.

One of the most important characteristics
of the presentinvention, adapting it for spin-
ning the softest kinds of roving, is the mode
of effecting the unwinding of the roving from
the roving-bobbin, which consists in the en-
listment for that purpose of centrifugal force,
by the influence of which the convolutions of
roving are successively detached from the re-

~volving bobbin and the roving is progress-
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ively thrown off tangentially without being
subjected to the usual longitudinal strain in-
cident to the ordinary method of unwinding
by pulling on the roving endwise.

What is claimed as the invention 1S—

1. In mechanism forspinning yarn, a spin-
ning-head composed of a hollow cylinder

adapted to contain and concentrically sur-

round a bobbin of roving and to rotate upon

its geometrical axis; a draw-roll frame con-.

nected to and rotating with said eylinder and
carrying a system of draw-rolls, together with
gearing for revolving said draw-rolls; means

- for guiding the roving from the cylinder to
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the draw-rolls; winding mechanism for wind-
ing up the spun yarn as it is delivered from
the draw-rolls, and means for rotating said
spinning-head and for operating said wind-
ing mechanism.

2. In mechanism for spinning yarn, a hol-
low cylinder adapted to rotate upon its geo-

‘metrical axis and to contain and concen-

trically surround a bobbin of roving; a draw-
roll frame carrying draw-rolls and draw-roll
cgearing, and connected to said cylinder and
adapted to rotate upon an axis in alinement
with the geometrical axis of said cylinder;
means for guiding the rovingfrom the cylin-
der to the draw-rolls; a spool for winding up
thespun yarn asitisdelivered from the draw-
rolls; means for rotating said cylinder and
draw-roll frame, and means for rotating said
spool.

3. In mechanism for spinning yarn, em-
ploying a spinning-head, all the parts of
which rotate upon a common vertical axis
and which operate to initially 1impart the
twist to the unfinished end of the yarn; a
hollow c¢ylinder adapted to rotate upon its
geometrical axis; means for fastening a rov-
ing-bobbin centrally within said cylinder; a
draw -roll frame consisting ¢f two super-
posed membershaving an endwise-sliding con-
nection with each other, the upper of said
members being connected to the lower end

of said eylinder and carrying draw-rolls and
cearing adapted to effect the rotation of sald
draw-rolls upon their own axes at a certain
prescribed speed; the lower member of said
draw-roll frame carrying delivery draw-rolls
and gearing adapted to effect the rotation of
said delivery draw-rolls upon their own axes
at a prescribed more rapid speed; and means
for vertically adjusting the said two mem-
bersof said draw-roll frame relatively to each
other, as required, for the purpose of spin-
ning staples of different lengths.

4. In mechanism for spinning yarn, em-
ploying a spinning-head rotatable upona ver-
tical axis, and including a draw-roll frame
carrying suitable draw-rolls; meansfor secur-
ing to the spinning-head a roving-bobbin
with its geometrical axis substantially coin-
ciding with the axis of rotation of the spin-
ning-head, whereby the roving is progress-
ively unwound by centrifugal force; a cylin-
drical shell concentrically surrounding said

bobbin and forming a part of said spinning-

head, for servingas a guard tolimit the range
of tangential movement of the progressively-
unwindingroving, and means for guiding the
roving downward to the draw-rolls.

5. In mechanism for spinning yarnemploy-
ing a spinning-head rotatable upon a vertical
axis, and inclading a draw-roll frame carry-

ing suitable draw-rolls, a hollow eylinder for

containing a roving-bobbin mounted upon a
gpindle having its longitudinal geometrical
axis in alinement with the axis of rotation of
the spinning-head, the said cylinder having
its lower end detachably connected with its
lower head, and having a fixed upper head,
to the center of which the upper end of said
spindleis rigidly affixed, a removable bearing
for the upperend of said eylinder and hence
for the upper end of said head, means for re-
moving said bearing and thus permitting the
said cylinder to be removed from its lower
head, as and for the purpose set forth.

6. In mechanism for spinning yarn, a ro-
tatable spinning-head embracing a hollow cyl-
inder adapted to contain and concentrically
surround a carrier for carrying a bobbin of
roving and to rotate uponits geometrical axis;
a draw-roll frame carrying a system of draw-
rolls, and gearing for revolving said draw-
rolls, means for rotating said spinning-head
upon an axis perpendicular to the planes of
the axes of rotation of said draw-rolls, and
means for winding up the finished yarn with-
out thereby diminishing or increasing the
twist given to the yarn at the place of 1ts de-
livery from the draw-rolls by the rotation of
the spinning-head.

ABRAM D. EMERY.

Witnesses:.
FraANK B. RICH,
J. FOSTER SEARLES,
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