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UNITED STATES

PATENT OFFICE.

GEORGE DRAPER; OF HOPEDALE, MASSACHUSETTS.

IMPROVEMENT IN SPINNIN’G-FRAMES.

Bpecification forming part of Letters Patent No. 186,325, dated January 16, 1877; application filed’
) : September 22, 1876: .

CASE A.

To all whom it may concern :
. Be it known that I, GEORGE DRAPER, of
Hopedale, in the county of Woreester and
State of Massachusetts, have invented an Im-
proved Spinning-Mackine, of which the fol-
lowing is a specification :

This invention relates to improvements in

spinning machinery, and specially to the elass -

of ring-spinuing and twisting frames.

In ring-spinning, the. term “draft on the
. yarn” is employed to designate the strain put
on the yarn in passing from the delivering-roll-
ers under the traveler and to the spindle or
bobbin, this draft varying according to the
angle formed in the yarn when.passing :from

the traveler to the spindle or bobbin. This:

draft is<greatest when the yarn.is wound di-
rectly upon the spindle or empty bobbin, and
decreases as the spindle or. bobbin‘becomes
filled, and the angle in the yarn at the trav-
eler is consequently decreased. ;

To produce yarn perfectly even as.to size
‘and strength, each inch of yaru delivered by
the delivering-rollers should have the same

amount of draft and the same numberof twists-

per inch, and this would be the case if the sur-
face on which the yarn was wound did not
vary in size.

In ordinary spinning-frames, when the bob-
bin is empty, and the drag on the yarn is suf-
ficient to -stretch it below its: proper size in
* passing from.the delivering-rollers to the bol-
bin, then the stretched yarn (the spindle and
rollers moving at a uniform continuous speed

from the commencement to the completion of |

the filling  operation of the bobbin) receives
less twist per ineh than it should, .and, be-
sides being smaller, is less strong in propor-
-tlon to its size, because fine -yarn, to make it

propertionally strong; requires more twist per

ineh than does:coarse yarn. As the bobbin
is filled and increases in size, the drag is con-
stantly decreased, and the yarn -is-larger or
coarser and. has more twists per inch than
that first wound on the bobbin, and for want
of draft is liable to become kinked. . This va-
riation in draft upon-the yarn results in the
production of .yarn uneven as to size and
strength. = ‘ '

.. In practice, and. owing to this draft, the
yarn as ‘it is first wound on the bobbin is.lia-

“to-me for :this purpose.
‘which reference may be had, the spindles and

ble to break or “draw down,” thereby wast-
ing time and stock, and lessening the quan-
tity and injuring the quality of the yarn pro-,
duced. The yarn first produced is fine, slack-
twisted, and tender; but as the bobbin in-
creases in size, and the draft decreases, the
yarn becomes coarse, and has too much twist.
This difference in the drag produces -bad ef-
fects in spinning, and is felt in all the subse-
quent operations of spooling, warping, dress-
ing, and weaving. ‘

‘I have heretotore attempted to overcome

. this difficulty arising from this.unequal draft,

and Letters Patent No. 27,434 were granted
In that patent, to

delivering-rollers were alwaysrun.at auniform
and equal speed, and the motion of the back

‘rollers of the set of drawing-rollers was de-

creased in speed as the bobbius increased in
size, this decrease in speed permitting the
front:rollers to draw out or stretch the roving
or yarn then operated upnnsufficiently to make .
it correspond in size with the yarn stretched
by the. drag or draft, the drag and decreasing.

speed of the back rollers together acting to

make the yarn of snbstantially uniform size

“from the commencement to the completion of

the full bobbin. This change of speed of the
back rollers in such patent was effected as the

_bobbins increased in size through an arrange-

ment of belts and gearing conunected with the

.drawing-rollers, and when the bobbins were

doffed, and ‘the traverse motion was tarned
back prior to commencing the winding of an-
other set of bobbins, this variable-speed mech-
anism for the back rollers had also to be sef
back by hand. . If this last-operation was neg-
lected by carelessuess of the spinner, the yarn -
on the new set of bobbins would be too small,
for the yarn would be drawn too much by the

‘rollers, and the drag would farther attenunate

it. ‘
The failure to provide means effectual to

.prevent the starting of the frame without se-
.curing the proper draft between the rolls when
‘starting the ewpty bobbins, compared with

what it was. before the frame was doffed, hin-
dered the general introduction of that inven-
tioniiw '

.‘This present invention consists in the com-
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bination, with the drawing-rollers, the spin:
dles, and a traverse mechanism, of a speed-
changing mechanism applied to the back rolls

. of the set of drawing-rollers, and connected
with the traverse mechanismn, so as to decrease
the motion of the back rolls as the bobbins in-
crease in size, and to be reset to the initial
position through the action of the traverse
" mechanism when it is turned back prior to
the commencement of a new set of bobbmb,
substantially as described.

The gist of this present invention, there
fore, conslsts in (,onnectlng the traverse mech-
anism and the mechanism for varying the
speed of some of the rollers of the set of draw-

ing-rollers, so that the traverse mechanism |

cannot be turned back to commence a new set
of bobbins without also changing the appa-
xatus for governing the variation of speed of
the rollers, or, in other words, so connecting
the mechanism for varying the speed of the
rollers with the traverse mechanism that the
spinning-frame cannot be set into operation
to commence a new sef of bobbins without
this speed-varying mechanism is in its proper
initial position.

Figure 1 represents, in top view, one-half
of a ring-spinning frame provided with my
improvements ; Fig. 2, a front view of that
end of the frame at which the traverse mech-
anism is located, the view also showing the
gearing by whlch the drawing-rolls are moved ;

Fig. 8, a detail of driving-pulleys for the draw- '
- drawing, in this instance, consists of a fork, 11,

ing- !'Ollb Fig. 4, a vertical section of part of
the frame on lines x z, Fig. 2; Fig. 5, a hori-
zontal section of pal‘t of the frame on lines y
y, Fig. 2. Figs. 6 and 8 represent details of
traverse mechanism, to be hereafter deseribed;
and Fig. 7, an end view,

1t has been considered unnecessary to show
in the drawing but one side of the spinning-
frame, it being understood that the other side
is like it as to the spindles, drawing-rollers,
&c. The frame a of the machine is of any
ordinary or suitable construction, and is pro-
vided, as usual, with back rollers b, interme-.
diate rollers ¢, and front rollers d, constitut-
ing the set of drawing-rollers, with spindles
e, bolster-rail f ring-rail g, rings k, and trav-
clers b, guide-wires ¢/, lifting-rods 4, and levers
4, for moving them, and spindle- drlvmg druom:
k, all of usual constl'uctlon

In this plan of my invention the fronb or
delivery rollers d and spindles run at a uni-
form speed with relation to each other from
the commencement to the completion of the
full bobbin, substantially the same length of
roving being delivered at each revolution of
the spindles. The front roll, in this instance,
is shown as deriving its motion from a pulley,
1, on the shaft 4 of the spindle-drum 4. (See
Flg 1 and detail, Fig. 3, wherein the shaft
and pulleys 1 2~ 3 are broken away from the
left of Fig. 2.) This pulley 1 is shown as con-
nected by a band, as at I, Fig. 7, with a pul-
ley, m, on a Qhafc 7, prov1ded with a toothed
wheel, o, the latter engaging a toothed wheely

p, on the shaft g of the delivery or front roll-
ers d. The pulleys 2 3, either of two different
sizes, or made as an 01d111ary cone, (see dot-
ted lines,) are connected, in this instance, by
a band, #/, with two converse pulleys, 5 6, or
a cone on a shaft, r, sustained in a bearing, 7.
This shaft has a bevel-pinion, s, that engages
a bevel-pinion, ¢, on a shaft, u, having a worm,
v, that engages a worm- gear, w, on the lower
shaft of the back rollers b. A pinion, 8, on
the opposite end of the back-roller shaft en-

_gages an ‘¢ idle pinion,” 9, and 'it, in-turn, en-

gages the pinion 10 on, and drives, the shaft
of the intermediate rollers ¢ of the set of
drawing-rollers.

In this form of the invention the back roll-
ers b, or rollers b and ¢, are to be moved at a
decreased speed while the bobbins or cops are
being filled, the exact time at which the speed
is decreased depending upon the size of the
hobbins, or the size of the yaru, or the action
of the drag on the yarn, When the bobbin
is first being wound, and is yet small, the belt
@' connects the smallest pulley 5 and the larg-
est pulley 2, the speed of the back rollers b
then being the fastest; but when the speed is
to be changed, and the back rollers. are to be

run more slowly, to permit the roving to be
' drawn out, as before described, then thé belt
iy shifted from pulleys 2 and 5 to pulleys 3
and 6. The belt ' may be shifted by any
- usual belt-shipping mechanism.

The belt-shipping: mechanism shown in the

carried by a bar, 12, connected with a lever,

. 13, (shown in dotted lines, Fig. 1,) the lever

13 being connected with a vertical lever, 14,

- controlled as to its time of motion for ship-
. ping the belt by means of connecting mechan-

ism connecting the variable-speed mechanism
with the traverse mechanisw, one form of
such conneecting mechanism bemg hereafter -
described.

The lever 15 of the traverse mechanism, its
rack 16, rack-moving serew 17, and pin 18 are

of usual construction, and thls lever is con-

nected with and operates the lifting - rail
through chains and levers, in a manner well
understood. The cam 19, which may be of
any usual configuration, acts upon the pm 18,
to move the lever 15. The shaft 20, carrying
this cam 19, has upon it a toothed whee] 21,
engaged and moved by a bevel-pinion, 22
provided at its other end with a worm- gear,
60, operated by the worm 23 on the shaft of
the cone-pulley 24, eonneeted with cone-pul-
ley 25 by a belt, 26 (shown in dotted lines,)’
aud countrolled by a Lelt- shifter, 30, on screw
31, provided with a ratchet-wheel, 3 , which
may be moved as desired, to move the serew
and shift the belt, through a pawl, 33. The
main cone-pulley 25 derives its motion from -
the driver of the. front-roller shaft through a
belt, 35, that extends over the pulley 34, and
over the pulley 37 on shaft n. The cam 19
lifts the lifting - rail to distribute the yarn
helically upon the surface of the bobbm
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Cones afe‘shown as-‘employed to drive the

traverse,-and: for the reasons that they per-

‘mit-the speed of the traverse to be changed’

to accord with different-numbers of yarn, and
they enable the. traverse to be driven at dif-
“ferent: speeds while a set of bobbins are being

filled, so as to lay the yarn upon the: bobbins:
an equal distance-aparton the different lay-.
ers, in a manner similar to laying roving on a

‘bobbin:by-a fly-frame.

The cones are useful for other purposes,

-which willi be apparent to spinners.

'The cone-pualleys may be moved, when it is

desired to change the motion of the lifting-
rail with relation to the fixed speed -of rota-
tion of the spindles; by throwing the pawl 33
into operation, the nermal. position of pawl

33 being out of engagement with the ratchet

-when the speed is not being chairged. . The

pawl 33 (shown in the drawing) can operate-

the ratchet and belt in but.one direction ; but
it is evident that another ratehet, with reverse
teeth, and ‘operated by another pawl, might
be:added, and then the belt. might be shifted
automatieally, at ‘willy in either direction.
After the completion of .each set of bobbins
-they are doffed or removed from the spindles,
and before a.new set-of bobbius:can be prop-
erly commenced the serew-shaft 17 must be
turned back, a suitable key fitted to the end
38 being: employed, thereby moving the rack
.16 toward the outer end of the lever 15, in-
creasing the length of such léver sufficiently
to move the ring-rail- far enough to -properly
commence: the new:bobbins, .
Referring to Figs. 4 and 5 we may assuine
that the bobbins have been filled, and: that
the rack of  the-traverse is- being moved out
in the direction’ of :the arrow, preparatory to
commencing a new set of bobbins. Now,
when the cam 39 reaches the lever' 14./of the
speed changing devices, it will move. such le-
ver-ou its fulerum 40 in the direction.of arrow
2, Fig. 2. - This lever 14, when moved out by
the cam, is locked or held out by a lock com-
posed of a pin, 45, on a rod, 46, fitted to a
block, 47, connected with the-lever 15, the
front.end of the rod being beveled, as at 49,
and a spring, 48, pressing it forward, This
movementot the leverby the cam on the rack,
Lhe latter forming part of the traverse mech-
anism, moves the belt:shipping mechanism of
the speed-varying mechanism. for the back
. rollers, so as to.place the belt connected with
the driver of the back rollers on that pair.of,
or such portions of, the pulleys over whieh it
ruus as to run the pulleys ‘and back ‘rolls at
..their fastest speed, for. the comiencement of
new bobbins. .
_As the bobbins increase in size, and :the
rack 16 is moved toward the ful¢ram 41 of le-
ver:15 through the ratchet 42 and pawl 43, a
pin, 44, on the rack, and, preferably, made
adjustable, meets the inclined end 49 of the
rod 46, and crowds it back, thereby removing
the pin 45 from behind the lever,when a suit-
able spring (represented at 50, and shown as

~eam 19.

connected, in- this instance, with the lever13;
but a Spring may be connected with any other
portion of the shipping mechanism equally as
well) moves the fork, to shift the belt into
position for decreasing the speed .of the back
rollers, for the purpose before explained.

By -this arrangement it :will ‘be observed
that. the traverse - mechanism cannot be turned
back orreset for the commencement of new
bobbins without  also properly changing the
variable-speed mechanism for the-back rollers,
and. placing such mechanism in . its correet
initial position for the commencement': of new
bobbins. ‘ ‘

The pin 44 may be connected with a small
blogk, 51, fitted in:a groove in the rack-bar,
(see Fig. 8,) and the block and pin may be
held in adjusted position. by a set-screw, 52,
screwed into the block.

The specification, so-far, deseribes one plan
of, and shows means for, forming the connec-
tion between the traverse mechanisin and the
speed varying or changing mechanism. The
cam 39 and the pin 44 on therack, in connec-
tion with the ““lock,” constitute, in thisinstance,
the connecting mechaunism between the trav-
erse and speed-changing devices. The up-
right lever of the speed-varying mechanism
is, in this instance, acted upon by projections
upen the rack-bar or movable part of the trav-
erse-lever, that regulates.the operative length
of the traverse, and the distance. through
which the ring-rail moves. -

It will be apparent to those skilled in the
mechanic art that many different forms of
mechanical devices may be devised to- posi-
tively operate belt-shifting or speed-changing
devices through sowe of the moving parts of
the traverse mechanisw, whereby the speed-
changing mechanism may be changed while
the bobbins are being filled, and then be re.
changed or reset to the speed necessary to
properly commence a new set of bobbius, this
change last mentioned being governed by the

“traverse-as it is turned back, or -before com-

mencing a new set of bobbins. :

Tustead of the.cam and pin-and lock, [.may
counect the traverse-rack through links and
elbow-levers, substantially as shown . in. Fig,
7 in the application of W, F. Draper,: filed
October 2, 1876, with devices. for changing
speed at the proper time; or I may make the
connection - with- such devices. .through -the

Instead of employing the particular trav-
erse-lever and rack shown, I may employ any
other well-known form of traverse wherein
there exists the necessity of turning or reset-
ting a portion thereof after doffing the full
bobbiis, or before commencing a new sef: of
bobbins. :

In practice, this invention being applied to
the back rollers, the initial or starting speed
of such rollers, or the speed at which they are
run when the yarn is wound upoun. the empty
bobbin, or on the bare quill or cop,is the tast-
est speed, and after ‘running a certain time
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the speed is made slower, for the purposes be-
fore described. In spinning, say, a No. 27
yarn, it requires about five hours to fill a set
of bobbins. For about the first hour the roll-
ers will run at their initial or first speed, and
then the speed is changed—in this instance is
made slower; but when the bobbins are filled,
then the rolls must again run at the initial
speed for new bobbins, and to make this
change dependent upon the resetting of the
traverse is the gist of this invention; and I
therefore do not limit myself to the exact con-
struction of devices deseribed, but expressly
intend to use other mechanical devices to op-
erate automatieally in an equivalent manner.

The details of the shipping devices may be
varied without departing from thisinvention.
Instead of the pulleys 2 3 b 6, I may use any
form of expanding or cone pulleys usunally
employed to secure change of speed.

The term ¢ traverse” isintended to coverand
include any usual or proper device to impart
to the lifting or ring rail its usual motion.
As shown in the drawing, the connection with
the beltshipping or speed-changing devices
is made through the lever 15, and the device
carried by it, and changed in position to con-
trol or insure the varying movement of the
ring-rail,whereby the yarn is laid in proper po-
gition on the bobbin with relation to its ends.

The speed-changing mechanism, in this in-
stance of my invention, includes pulleys of
different sizes and belt-shifting mechanism, a
connected portion of which extends to the
traverse-rack, or equivalentdevice, adapted to
effect the changing movement of the ring-rail,
the belt moving the rolls at different speed be-
tween the commencement aund completion of
“the full bobbin.

In this application I have described the
changeable speed-as applied to the back rolls,
this form of my invention to control and make
the yarn even and uniform depending upon
reducing the size of the roving, the front roll-
ers delivering substantially the same length
of roving at all times.

In another application filed contemporane-

ously with this I provide for varying the speed
of the front rolls, or of the entire set of rolls,
the twist in the yarn in such case being con-
trollable. :

In another application I provide for con-
necting the front and back rollers positively
by gearing, and run the front rollers faster, or
the back rolls slower, or change the speed of
all the rolls between the empty and full bob-
bins.

Instead of the cones for changing the speed
of the traverse, I may use any other well-
known devices for making change of speed, as
expanding pulleys.

The front roller, instead of being driven by
a belt, may be driven from the drum-shaft by
any usual gearing.

1 have described that the speed-changing
mechanism, acting through thetraverse and its

connections, changes the speed of the rollers
to their initial position for commencing new
bobbins between the time that the bobbins
are full and new bobbins are commenced.
This is the correct plan of operation; but it is
expressly understood that this invention is not
limited to this exact period of time at which
the speed is changed after the traverse is
turned baek. This change of speed should be
made before, or as, the yarn is applied to the
bobbins or spindles; but it is apparent that

the change might be made at some time im-

mediately after the commencement of the new

bobbins, instead of before they were com-

menced.
~ When the traverse operates to lift the ring-
rail for the filling-wind, the rack-bar is re-
placed by a wheel, on which the lifting-rod
chain is wound, thereby changing the extremes
of motion of thering-rail. The traverse shown
in the drawing, in this instance, is for the
warp-wind,

I have shown belts I 2/ extended from the

pulleys of the drum-shaft to drive the rollers -

at one side of the frame. In practice, and
when rollers are to be driven at each side the
frame, these belts will also pass about the pul-
leys for the other rollers in any usual manner.

I claim—

1. The combination, with the drawing-roll-
ers, spindles, and traverse mechanism, of
speed - changing mechanism applied to the
back rolls of the set of drawing-rollers, and
adapted to be connected with and operated
through the traverse mechanism, to effect the

“decrease of the motion of the back rolls while

the bobbins are being filled, and to reset the
speed-changing mechanism to its initial posi-
tion when the traverse is turned back, sub-
stantially as described. _

2. The traverse-lever, its serew and varia-
ble device, to govern the extent or extremes
of motion of thering-rail, in combination with
a lever or memberof the speed-changing mech-
anism, and with means to automatically oper-
ate such lever, to change the speed of the
rolls to their initial speed preparatory to com-
mencing a new set of bobbins through the
movement of the variable device that governs
the throw of the ring-rail, substantially as de-
seribed.

3. The traverse-lever 15 and its lock,in com-
bination with the rack and its pin and cam,
and with the lever controlled by the cam and
lock, to change the speed-varying mechanism
of the back rollers when the bobbins are be-
ing filled, and when the bobbins are to be re-
filled, substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

GEORGE DRAPER.
Witnesses:
G. W. GREGORY,
W. J. PRATT.



