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- UNITED STATES

PaTEnT OFFICE,

" WILLIAM WEILD, OF MANCHESTER, GREAT BRITAIN.

IMPROVEMENT IN MACHINES FOR.WIND‘ING SEWING-THREAD UPON. SPOOLS.

Specification forming part of Letters Patent No. 51,90%, dated January 2, 1866 antedated March 28, 1865.
- Patented-in England January 22, 1859, '

To all whom it magj concern : .

Be it known that I, WILLIAM WEILD, of the
city of Manchester, in the county of Laucaster,
in the United Kingdom of. Great Britain and
Ireland,haveinvented newand useful Improve-

_ments in Machinery for Winding Yarn or

Thread onto Bobbins, Spools, or Similar Sar-
faces; and I do hereby declare the following
to be a'full, clear, and exact description of the
same, reference being had to the accompauying
five sheets of drawings, which form a part of
this specification, and to the letters of refer-
ence marked thereon.

My invention relates to the machinery for

.winding sewing-thread principally upon boh-

bins or spools for the market; and the object

‘of my improvements is to perform this opera-

tion wholly or partly by self-acting machinery

~which shall take the empty spools or bobbins,
wind the thread upon thewm, stop when the re- |
quired quantity is wound upon the spool, cut

at ineision in the edge of each spool, fix the end
of the thread therein, sever the thread and dis-

‘chargethe filled spools, take fresh empty spools,

and start the machine to wind the thread upon
them, these operations going on continuously
as long as motion is given to the machine, pro-
vided it is supplied with thread and empty bob-

" bins or spools.

The machine fdrming the subject of this
specification is the result of a combination, in
a modified and imptroved form, of two machines

- described in the specification of a patent grant-
© ed to me for Great Britain and Ireland, num-

bered 122, and dated the 22d of January, in the

-year of our Lord 1858; and in its combined,

modified, and improved form it is described in
the specification of a patent granted to me for

Great Britain and Ireland, nambered 699,-and
-dated the 16th day of March, in the year of our

Lord 1860. Some further improvements in'de-
tail made since the date of the last-named pat-

ent will be described, but no claim made herein |

for such improvements.

In order to enable others skilled in the art
to make and use my invention, I will now pro-
ceed to describe the construction and operation
of my improved machine.

_ Sheet 1: Figurel is a front elevation of the
- framingof oneof my machines having six heads

or sets of operating parts, each head acting to
wind the thread upon one bobbin or spool, all

the heads beingactuated simultaneously by the
mechanism of one head-stock. TFig.2isan end
elevation of the framing. The working parts -
are omitted from these views, which are only
intended to give a general idea of the com plete
machine and the mode of imparting motion to
it. Fig. 3 is a diagram to explain_the form of
each cam and their times of action in relation
to each other, thése cams being placed upon a
shaft in the head-stock having sudden inter-
mittetrtt movemeuts, principally for changing
the operations of the mnachine. TFig.4is i simi-
lar diagram, referring to_the cams which come
into operation when the machine is changing
the spools or bobbins.

Sheet 2: Fig. 51is a cross-sectional elevation

~of the head-stock, looking at the enil of the

machine. TFig. 5 is a detached view, illustrat-
ing the mode of holding, releasing, and start-
ing the belt cam-shaft; and Fig. 6 is a front
elevation of part of the head-stock eiid of the,
machine. .
Sheet 3: Fig. 7 is a plan view of the mech- -
anism at the upper part of the head-siock, half-
size. TFig. 81s a detached view, showing the
arrangement of the pulleys upon which the
driving-belt works. o B
Sheet 4: Fig.9isa front sectional élevation
of one set or head of the parts for operating
upon the thread and spool or bobbin, and Fig.

10 is an end view of the same, both: views full

size. _

. Sheet 5: Fig. 11 is a front elevation of one
end of the machine, showing part of one head
orset of operating parts; and Fig. 12 is a cross-

_sectional elevation, showing the manner in

which movements are conveyed to some of the
parts operating upon the thread and-bobbins
or.spools. ' '
The same letters and figures of reference
will be used for the same and for correspond-
ing parts throughout the'drawings. . -
Figs. 1 and 2 show the framing A of the ma-
chine with the brackets or stands A/, carry-
ing the spindle by which rotating motion is

-given to the bobbin or spool acted upon by

each head. The machine is driven by a belt
working upon the pulley @ upon the end of .a
shaft; o/, passing from end to end of the ma-
chine. The machine is stopped and started by
a belt-guide, a2 upon the end of the vertical
shaft & carried in bearings attached to the
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framing, and at the lower end of this shaft an
arm, at,is secured, which is jointed with arod,

as, passm‘r in front of the machiune, the end ot
this rod passing through a slot in one of the
brackets A? carrying “the box or trough Z,

which receives the spools filled with thread

and the end of the rod a° is made of the form
shown, so as not to move too easily by the work-
ing of the driving-bels againstthe belt-guidea®
By means of this rod a® the machine can be
conveniently stopped or started from any po-
sition in front of it. Motionis conveyed from
thefirst-motion shafta’, by a belt working upon
the pulley a5, to a series of three pulleys, b ¢ d,

upon the shaft b', having bearings in the head!
stock part of the ‘machine. This belt working
upou the three pulleys is in one position when
the machine is winding and in another posi-
tion when the machine is changing the spools,
and the guide e for traversing the belt is fixed
upon the end of a rod, ¢, sliding endwise in
bearings in the lead- stm,k The posmon of
this rod ¢ is shown by Figs. 1, 5,6, and 7. It
receives e movements from a cam €%, on the
belt-changing cam-shaft €%, this ecam 62 acting
upon a pin fixed in or formed upon a lever, ¢,
having its fulerum on a stud, €°, in a bracket

or projection from the framing, and the end of

the lever ¢* has a slot in it lengthwise of the
lever, in which slot a pin fits formed upon a
collar, €5, adjustable upon the sliding rod ¢'.

Fig. 8 shows the arrangement of the three
pulleys on the shaft ¥/, The outside pulley,
b,is fast upon the shaft. The middle pulley, ¢,
is loose upon the shaft and has a long boss.
The inside pulley, d, is loose upon the long
boss of the middle pulley, ¢¢ Upon the end
of the boss of the middie pulley, ¢, a spur-
wheel, ¢/, i3 secured, which gears with one, ¢%
upon the friction-pulley shaft ¢®. . These spur-
wheels are shown in Fig. 7, and also by red
piteh-lines in Fig. 5.

To the boss or “side of the wheel ¢ a pulley,

¢4, is fixed or formed, covered with leather, and.

this pulley works in'close contact with a pul-
ley, €7, on the belt-changing cam-shaft €% so
that when permitted the leather-covered fric-
tion-pulley gives rapid movement to the pul-
ley €', and consequentlv to the belt-changing
cam- shaft e*, which makes two semi- I‘Otdtlonb
for each set ot spools filled with thread, and be-
comes stationary aftereach semi-rotation, those
parts of the periphery of the pulley € oppo-
site the pulley ¢t at the end of each movement
being cut away to enable the friction-puliey to
rofate freely without contact. The mannerin
which the pulley¢” isbroughtinto contact with
the friction - pulley will be explained herein-
after.

The boss of the inside pulley, d, has a spur-
‘pinion, d’, secured upon 1t,which:gears with a
wheel, d?, secured upon one end of a shaft, &3,

- upon the other end of which a pinion, d* is
secured, that gears with a spur-wheel, d° ‘on
the cam shaft d5, for effecting the cha.nges
of the spools. These wheels are shown in Fig.
1 and in other figures of the drawings, and

their red pitch-lines are shown in Fig.5. The

cam-shaft d° parallel to the front of the ma-
chine, is geared by bevel-wheels d7, of equal
diameter with a cam-shaft, d®%, havmw bear-
ingsiu the head-stock at a nghn angle to the
hrst named cam-shaft. Itis upon these shafts
that-the cams are placed which actuate the
parts requiring motion when the change of the
spools is taking place,

When the mdchmc Jds winding the thread
onto the spools the_ drlvmﬂ‘-belt. is working
upon the outside pulley, b, and partly upon
the middle palley, ¢, and when the winding is
completed the Lelt is traversed to the inside
pulley, d, still remaining partly npon the mid-
dle pulley, and by this movement the winding
is stopped and the cam-shafts for changing
are brought into operation.” The driving-belt
is always upon the middle pulley, ¢, so that
there is always oue part of the machine in mo-
tion, by which the other parts of the inachine
are brought into gear and ouf of gear. The
rotary motion for winding the thread onto the
spools is transmitted from a ¢pur-wheel, 0%,
fixed upon the shatt ', and tlns wheel 0earb,
by means of a carrier or intermediate wheel,
b3 on a stud in the framing, with a wheel, 04,

.ﬁxed on.a shatt, V%, passing fromend to end of

the machine, \vhl(,h shaft gives motion to each
separate head. The red pitch -lines of these

“wheels are shown in Fig. 5. When the spool

is filled to the required extent with thread the
winding motion has to be stopped as suddenly
as poss1ble, and this is accomplished by a
brake-belt, 7, one end of which is attached to
a pro;ectlon trom the framing. It then passes
round a pulley-surface formed npon the side
of the wheel 12, (see Fig. 8,) and its other end

is secured by screws for adjustmrr the "tight-

ness to & lever, 08, centered upon a btud v°,

fixed in the frammg The free end of thlb }e
ver 1° is acted upon by a cam, b*, on the belt-
changing cam-shaft &, and thus the sadden”
semi-rotation of this shaft to traverse the belt
from the winding to the spool-changing pul-
ley mmu]taneously puts the brake on and stops,

the winding, this brake being again released

when the beit-changing cam-shaft makes its
next semi-rotation.

At bigh speeds thespool-changing cam- shafb
5 and connected parts are carried forward by
their momentum after their motion should stop.
To prevent this a brake isused which is alever,
d% having its fulerum upon a stud, @° in the
frammg One end of the lever has a surface
which is brought into contact with the pulley
d by a-spring, d°, secured to the other end of
the lever and to a stud in the framing. This
lever is actuated by a cam, d%, upon the end
of the belt-changing cam-shaft ¢, which is
formed upon the side of a wheel for conven-
iently turning the shaft by hand. (See Tigs,
7 and 11.) Whenthe spools are being changed

.some of the parts may get wrong or get in the

way by accident. To prevent damage should
this oceur at any time, the wheel d? is secured
against a washer that comes against a shoul-

e —— . AN . o
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der on the shaft 3 by a screw-hut', which be- |

comes unscrewed oy the rotation of the wheel
@ should any obstruction oceur.. - (See Fig. 6.)
The wheel is screwed sufficiently tight to rive
the cam-shafts @ and % when there is no
more than the usual striin required for effect-
ing the changes of the 8pools, as is the case
‘when every part works correctly.

The thread is distributed ineven layersupon

thespools by meansofa rotating shaft, f, having

a.right-and-left-handed screw-thread formed

-apon it.  This screw-shaft has bearings upon

a frame or stand, A3, secured to the head-stock
frame. Itis arranged, as shown best in Tig.
7, with a set-screw, J's and locknut at one end

- to preventg end-play., This screw - shaft ye-

ceives a rotary movement from the shaft )5 by
means of three wheels, f2 3 JS*, the red piteh-

lines of which are shown 11 Fig. 5. Below the

screw-shaftt /' a rod, f5, is placed, which passes
from end to end of the machine, and is sup-
ported in bearings formed in the brackets A’
for each head, and is capable of sliding enq-
wise freely, and it is by the movements of
this traversing rod JPthat the thread is dis-
tributed upon the spools. - Upon the traverse.
rod, and just under the screw-shaft, a boss, /7,
is placed, which is free to oscillate, being se-
cured upon the traverse-rod by means of ad-
Jjustable collurs #7, o that it is without end-
play upon therod. TFrom the boss J® two arms
-extend, one arm on one side, the other on the
otherside, of the screw-shaft, and upon each of
these arms is secared a segment of a screw-
nut, 78, eorresponding to the serew-thread of
the-shaft, and by oscillating the boss part f¢
these nats are brought one into gear and the
other out of gear wiih ity corresponding serew.
thread upon the shafs, and thus. a to-and-fro
movement is given to the traverse-rod f5. A

brojection is wade from the boss part 15 in a-

horizontal direction, and iclines are formed
upon the npper and lower sides of it,upon each
of which the end of a flag spring, £, acts,
whieh springs are firmly secured to the head-
stock, as shown in Tig. 7, where ane spring,
J1% is supposed to be removed. The ends of
both springs tonch their respective inclines
when the traverse-rod is in its central position;
but should it move to one side, then the spring
upon that side will be foreibly acted. uponr,
but the spring upon the opposite side will
cease to act. Consequently while the traverse-
rod is moving from the central position in one
direction the spring on that side is being bent
and pressed to one side by its incline, and is
thus charged with force, which will cause the
oscillating part to bring one segment of the
Serew-nug out of gear and the others into gear,

and then,again; the foree of the spring is per-

mitted to act.

The mechanism for regulating the times of
oscillation of the part /% consists of a bar, g,
fitted in a part of the head-stock framin 2 S0 as
fo slide free in thie direetion of its length, but
free from lateral play, and upon this side. bar
& thin plate of metal ig seeured, to project be-

yond the end of tlie bar. This plate ¢’ is
.termed the “shaper,” as its edges are tapered,
as shown in Fig. 7, so that a line drawn across
it will be equal in length to the shortest tray.
erse or layer to be pat upon the spool at the
barrel, while another line drawn across .at
another part of the shaper will he eqnal in
length to the longest traverse or luyer. to be
but upon the spool, and other lines drawn
across the shaper, between the two, will repre-
sent the lengths of (e traverse or layers in-
termediate between the spool when empty,
and when filled thege gradually increasing in
length,

The projection J? from the boss is formed
into a socket to receive u tail ‘part, £*, which
is adjustable inward and ontward.  This tail
part is of the shape shown in Figs. 5 and 7,
zmditcnnwsol)posilvthéshénpe-plateg’. When
this tail part rests upon the upper side of the
shaper one of the Serew-nuts f% is in gear witl

the serew-shaft £, and when against the under

side of - the shaper the other nut iy in gear with
the screw-shaft. Assuming that one of the

‘serew-nuts /8 is in gear, the tail’ part £* will

traverse till it airives at the edgeof the shaper,
when that spring; /' which has been charged

. by the movement will eayse the part f% to-os-

cillate.  The tail part £ will then be upon the
opposite side of the shaper, and will traverse
back in the opposite direction till it arrives at
the other edge of the shaper, when it ig again
reversed by the othep spring, and so ou, each
spring alternately reversing the tail part, Ag
long as the shaper or plate ¢’ remains station-
ary the traverse will be uniform in

is. only ecessary to vary the position of the

length. .
Therefore, to vary the length of the traverse it

3

shaper to a greater or less distance from the .

tail part, as by this means the tail part £ wiil
have greater or lesser widths of the shaper to
cross before it is reversed. The movements
are given to the shaper by & cam, ¢, fixed on
a shaft, ¢°, in suitable bearings in” the head-
stock. 'This cam acts upon a pin, ¢4 in the
slide-bar, and the’ pin is pressed against the
cam by a spring, %, secured to the head-stock
frame, which spring acts upon a lever, g5,
mounted npon a fulerum ag g% which lever
is jointed with the end ot the slide-bar g.
The shaft o7, upon which the shaper-cam is

fixed, has intermittent rotatory motion im- .

barted toit, so as to make one revolution for
each set of spools filled witl thread. This is
accomplished by the traverse novement by
meauns of a stud, /v, fixed in the boss part /%,
which fits into a” slot tormed in a lever, fx,
centered at /', and this lever has g stud fixed
in it, which fits in g slot in an arm, ¢*, which
is centered on the shaper cam-shaft g% This
arm ¢® has a pawl jointed upon it, whicl aets
upon a ratchet-wheel, ¢°, secured by screws to
a disk, g%, fixed unon the shaper cam-shaft 9>
Concentric slots are formed in the disk part
for the screw-bolts, so that the ratchet 9° can
be adjusted in relation to the shaper-cam in
the direction of rotation, The ratchet-teeth

R,
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vary in length to suif the varying lengths of
traverse, and the shaper-cam ¢* is formed to
bring the shaper into the position suited to
the required length of the layer and to the
movement produced by the action of the pawl
upon the ratchet. 1n some cases the stud j~

may be connected directly with the arm ¢° as’

shown in Fig.11. A fine pitched tooth racket-
wheel, g7, is fixed to the shaper caw-shaft, and
a pawl (not shown) is jointed so as to enter
its teeth to prevent any accidental backward
movement in the cam-shaft. A wheel, g7, i3
fixed upon the tront end. ot the shaper cam-
shaft, so that it may be’ turned when required
by hand. ’

““In winding the thread npon the spools the
machine .always begins the first layer and
ends the last layer of thread upon the saine
-side of the spool, and at that instant when the
Iagt coil of the last layer of thread has been
wound upon thespools the belt-changing cam-
shaft ¢ is brought into gear to stop the wind-
ing part of the machine and bring into oper-
ation the spool-changing part of the machine.
How this is accomplished will be explained by
Fig. 5>—a detached view. v

The lever ¢¢ is jointed with and partakes of

the movements of

upon its side asteel projectionis formed,which
“will tome in contact with two similar prajec-
tions, €%, from the side of & disk, ¢, fixed upon
‘the belt-changing ‘cam-shaft. These projec-
tions upon the disk are so arranged that the
disk-plate cannot rotate withont the projec

tions coming in contact with that aupon the’

side of the lever ¢°%. By moving the lever first

in one direction and then intheother the pro-’

jections ¢ will pass, and the disk-plate € will
make halfa revolution at each oscillation. It
will thus be seen that the lever ¢° and disk €
form an escapement.’ .

In the disk-plate ¢® are two round pins, €,
upon which, as they come round, a spring, €7,
acts, of the form shown in Fig. 54, This spring
is secured at its lower end to the framing, and
it passes through a hook in a-stud, €7, adjust-
able in the framing, the slot or hook in this
stud limiting the range of its action. When

the ecapement-disk is arrested by the escape-
ment-lever the angle of the end of thespring’

¢° has just passed one of the pins ¢* in the es-
‘capement-disk, and in this position the force
of the spring acts to push forward the escape-
ment.-disk in its direction of rotation,and thus,
when the escapement- disk is released, the
spring acts to force the changing cam-shaft ¢*
round till the pulley ¢’ bites upon the friction-
pulley ¢, and this suddenly rotates the belt-
changing cam-shaft, and the other pin, e*, as
it  comes around, forces the spring €’ back
-again, and thus recharges it for the next start-
ing movement. '
During the time the last layer of thread.is
being wound apon the spools the shaper cam-
shaft ¢° is receiving motion aund is moving the

shaper-bar g, and cousequently the end of the,

escapement-lever ¢° SO that the projection

the shaper slide-bar g, and’

upon its side becomes free from that upon the

. disk-plate when the last coil is being wound

upoun the spools. This allows the escapement-
disk ¢" to make a semi-rotation, which stops
the winding and brings the spool-changing
cams into operation. The edges of the projec-
tions upon the escapement-le.vér and plate re-
quire very accurate adjustment, so that the

stoppage of the winding shall take place at-

the exact time, and this is effected by mount-
ing the fulecrum of the escapement-lever g° so

.as to slide to and fro iir a slot, and by arrang-

ing an. adjusting-screw, g+, to act upon it, as

shown in Fig..5. Bytbismeansa fine adjust-
‘ment is obtained, as a small movement of the

falerum of the escapement-lever is still further
divided or reduced, owing to the leverage or
ratio between the entire length of the lever and
the length from the jointed end to the projec-
tion on the side of the lever. The same exact-
ness in starting is not so necgessary as in stop-
ping the winding, but- this is accomplished
suddenly. '

Upon the end of the cam-shaft d** (see Fig.
5) an arm, &7, is fixed, having a slot in it in
which a stud is fixed, and upon this stud arod,
', is jointed, which connects it with another
stud in an arm, g%; which can oscillate freely
upon the end of the shaper cam-shaft. On the
arm ¢g¥ a pawlis jointed, which works upon the
edge of a disk, ¢7, fixed upon the shaper cam-
shaft. In this disk thereis oue ratchet-noteh.
It will now be seen that when the cam-shaft d5*
for changing the spools begins to rotate the
¢rank-pin @7 will cause the arm g% to move and
make one oscillation for one revolution of the
cam-shaft. The single ratchet - notelh in the
disk g7 is in sach position when the camn-shatt
ds* begins to move that the pawl will pass
over the noteh in the direction it first begins
to move, but in its back movenrent it will
enter the noteh and give movement to the
shaper cam-shaft. This will cause the edge of
the shaper-cam g* to escape from the edge of

the square pin g* in the shaper slide-bar, at.

which moment the spring ¢° will force the es-
capement-lever ¢° back, and this will again re-
lease the escapement - disk, when the belt-
changing cam-shaft will stop the motion of the
spool-changing cam-shaft and start the wind-
ing partof the machine into operation again.

When the machine has filled a set of spools”

with thread the traverse-rod is left at one ex-
treme of its greatest traverse, and before the
winding of the thread upon a fresh set of
spools can commence the traverse-rod requires
to be adjusted so that the thread-gnides will
come opposite one end of that part of each
spool close to its barrel. Po accomplish this
object a slide-bar, b, is titted -alongside of the
shaper-slide g, so that it can slide endwise
when sufficient forceisapplied ; but itispressed
upon by a spring so as not to move by accident;
and this slide-bar % is acted upon by a pin,
in the side.of the shaper-slide-bar, which pin
plays in a gap in the slide-bar h, this gap
being of such length that the pin 2’ will come

£
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in contaet with the slidé-bar % and carry. 11;

along with it for, say, the last sixteenth of an

inch of its movement in both directions. Be-
ing thus arranged, the slide-bar % is moved
forward with the shaper when it is making’its
last inovement at the last layer of the thread,
so that when' the tail-piece £* arrives at the
edge of the shaper and is forced down by oue
of the springs 7% but the end of the slide-bar
k prevents its descent below the eentral _posi-
tion, as shown in Fig. 5, in whieh position

neither of the screw-nuts f%is in contact with.
Consequently the trayerse-:

the screw-shaft f.
rod f3 can be moved endwise. The traverse:
rod is adjusted by means of an incline, A2,
.corresponding to one side of the shaper, and
this inclineé rests upon a projection from the
stand A%, carrying the screw-shaft f, and the
ineline acts upon a pin or collar on the trav-
erse-rod % This incline A2 is at the end of a
rod, &% adjustable in length by a screw-coup-
ling, and is attached to a stud, k%, fixed in the
shaperslide-bar,asshownin Fig.7. Itwilinow
be seen that when the shaper slide-bar makes
‘its quick back movement the traverse -roid
-will be simultaneously adjusted, as the tail-
piece /™ will be held in the eentral position to
the last moment, when the pin A’ in the shaper
slide-bar-will come in contact with the slide-
bar & and move it back, so that its end re.
leases the tail-piece £* and allows one of the
springs f1° to force one of the nuts f* into
gear with the serew-threail of the screw-shaft 7
The slide-bar % would De nécessary if the
back movement took place slowly; but it has
now heen discovered that it may be dispensed
with, as the movements are so rapid that the
- tail-piece f* has not time to fall before the ad-
Jjustment 1s effected; but to dispense with the
slide-bar % the machine must be arranged so
that the tail-piece f * will remain. say, just at

the edge, and at the upper side of the shaper,

when the winding is completed, Then by ad-
justing the incline 2* with a slight play or
space the tail-piece will pass freely from the
edge of the shaper by the time the adjustment
of the traverse-rod has been effected.
- The traverse-bar f°is round, and is kept
from oscillating by an arm, v, tixed upon it,
which has a hole in it to slide upon & stud
fixed in the stand carrying the serew-shaft.
It has alrcady Deen explained that the shaft
b® gives the rotary motion for windin g the
thread upon the spools, there being a toothed
wheel, b7, upou this shaft for each head of the
machine, which wheel gears with a wheel, %,
having a hollow axis, I, arranged: in bearings
in'a bracket, A’, as shown in Fig. 9. Within
this hollow shaft a spindle, 7, is fitted, which
is arranged with a key and keyway, so thatit
will rotate with the hollow axis % and ‘move
endwise. This spindle is connected with an
arm, 1%, as shown in Fig. 9, in whieh the spin-

dle can rotate, and this arm is secured upomn

one, I, of three similarrods, &%, I, and m, pass-
ing from end to end of the machine, each rod
being capable of sliding to aud fro endwise.

Jlach of these rods is connected by a link, %7,

U, and m/, to-one arm of a lever; and the three
levers IS, %, and m? for the three rods are cen-
tered upon the same axis &7, and each lever
is acted upon by a separate cam, &%, I3, and me;
one of which is fixed upon the cam-shaft dé*,
and the other two are secured by bolts to the
tirst, coneentrie slots being formed in the other
two cams for the bolts to pass through, so as
to allow the cams to be adjusted to their proper
relative position to each other upon the cam-.
shaft, ‘

The parts k° and k> shown in I'ig. 9.are

‘merely shields or covers.

Upon the front end of the spindle 2 a col-
lar or hoop, 1, is shown in Fig, 9, which will
slide freely in the lengthway of the spindle;
but it is carried round with the spindle by
meauns of a pin which fits into a slot in the
‘collar or hoop. " Upon the spindle k2 a spring,
kTyis placed, which acts against a shoulder
upon the spindle ‘and against the lioop %v,
tending to foree it against the spool, that edge -
of the hook coming against the spool being
serrated to take hold of it. When the spindle
E? is withdrawn by-the action of the cam k8
the end of the spool comes against a projec-
tion, &, from the bush or bearing of the hol-
low spindle. (See Fig. 9.)

The spool is forced upon the spindle and
kept in its correct position by a hollow spin-
dle, I*, which is arranged, as shown in Fig.
9, free to slight end movements in an arin,
F, secured upon one, I, of the three sliding
rods.” A spring, T, is secured to-the arm ¥,
which presses against the end of the hollow
spindle I, so that when the cam & has forced
the spool tightly against the shoulder upon
the spindle "a slight back motion may be
given,; leaving the springs to press the spiti-
dle against the end of the spools. By this
means provision is made for slight variations
in the length of the spools, and they are thus
held by a uniform pressure, instead of one be-
ing tight and another slack, as is the case
where there is no similar elastic provision.

The thread to be wound upon the spools is
drawn in each head from off the end of alarge
bobbin, %, fixed as shown in Fig. 12, It then
passes over a rod, »/, then through a wire eye,
w?, then between two pins or guides, 2%, then
between pinching-surfaces n*along the thread-
guide onto the spooi..

The thread-guide holder (see Figs. 9 and 10)

-is formed of a hollow boss, %, having two pro-

jecting arms. The hollow boss_fits upon the
traverse-rod j% upon which it is free to oscil-
late; but it is prevented from moving endwise
by two collars, #, seeured to the traverse-rod,
as shown. One of the projecting arms forms

-a socket to receive the thread-gnide n7, which

is formed, as shown, in two parts, the part
pressing upon the spool being made of steel,
and is secured to the other part by a screw-

.bolt, as shown, so that the steel part may

‘be readily renewed or changed to swit the
thickness of the thread, as that edge pressing
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upon the spool is grooved to correspond with
the pitch of the threads when wound upon the
spool, so as to give to the thread the smooth-
ing and polishing effect required in the trade.
The other arm, nf, projecting from the boss n’,
has a pin or stud in it, upon which fits the
notched end of arod, p, so that by lifting the
rod it may be readily detached from the arm.
This rod p is adjustable in length’ by a screw-
‘coupling link, p, and its other end is jointed
with an arm, p? (onefor each head,)upon a
shaft, p’, passing along the back of the ma-
chine from end to end. (See Fig. 12.) To
other arms from this shaft p* chains p* are at-
tached, which pass over anti-friction pulleys
p° on a shaft, ¢?, a weight, p°, being suspended
at the end of each chain. (See Fig. 12.) It
is by means of the shaft p, arm-p* and rod p
that foree is transmitted to press the thread-
guide #7 against the spool when winding.

It is the custom of the-trade to give extra
pressure upon the thread-guide in winding by
hand during the last layer to produce a pol-
ishing effect. This may be accomplished by
connecting an arm, p, on the shaft p* with one
end of a rod, p?, the other end being jointed
with one end of a lever, %, baving its fulerum
upon astad in the framing. The other end of
this lever has a square pin in it, whieh comes
opposite the edge of a projection upon the side
of the ratchet-wheel ¢¥ npon the shaper cam-

shaft g% (See Figs. 5 and 7.) The increase.

of pressure for polishing is effected by causing
the pin in the lever »° to come in contact with
the projection at, say, the last layer but two,
by which means the use of the thread-guides
by each layer is resisted, and consequently
there is an increase of pressure. The thread-
guide and other parts have sufficient elasticity
te give way to a slight extent. In this case
the edge of the square pin in the lever p°is
‘just free from the edge of the projection when
the winding is completed, so as to leave the
thread-gnides at liberty to be lifted and Lield
up while the spools are being changed.,

The thread-guides may be lified Ly a cam
upon the belt-changing cam-shaft ¢3 ; but it is
now preferred to lift them by oue, p*, of the
set of cams upon the cam-shaft df, which acts
upon a lever, p¥, centered at +% ‘and the mo-
tion of this lever is transmitted by a rod, pT,
to an arm, pt, upon the back shaft p°.

1 prefer, also, to put the extra polishing press-
ure upon the spools by fixing a piece to the
cam p*, to come in contact with an adjusting-

serew in the lever pY, and to resist its motion |

during the last two layers. This piece upon
the cam will pass clear of the adjusting-screw
in the lever when the cam-shaft d® begins to
turn. The tension of the thread as it is wound
npon the spool is regulated by passing be-
tween pinching-surfaces, before referred to.
These are formed by two hard-steel faces, 2%,
one fixed (so as to be easily replaced) to the
boss part #° of the thread-guide, the other to
the end of an arm, #°, jointed to projectious
from the boss, as shown in Figs. 9 and 10.

+spool.

The end of the arm n° carries an adjusting-
screw, %, the point of which acts against the
end of a spring, oY, fixed to the boss n% as
shown. (SeeFig.9.) By means of thisscrew
and the springn' the pinching action, and thus
the tension upon the thread, is regulated.,
The cam-q for feeding the empty. spool is
fixed on the shaft d% It acts upon an arm, ¢,
fixed npon the shaft ¢?, which passes from end
to end of the operating part of the machine.
Upon this shaft an arm, ¢ is secured for each
head in a vertical position, to which another
arm is bolted, the end of which is formed into a
v-trouglh, ¢t The attendant places the empty
spools one in each of these troughs while the
machine is winding, .and when the empty
spool is to be passed onto the spindle the V-
trough is moved by the cam ¢ till the axis of

_the spool comes opposite the spindle %2, when

the hollow part I* pushes the spool from the
trough ¢¢ onto the spindle %% and then the
V-trough assumes-the first position by the ac-
tion of the cam ¢q. “

When the spools are filled with thread and
the winding stops the first operation of the
changing cams is tolift the thread-guides from -
the spools, arid when this movement begins a
finger, m?*, secured to one, m, of the three.slid-
ing rods, traverses across and eatches the
thread between the thread-guide and the spool,
s0 as to take it to one side; but before thisis
accomplished an arm, »%; carrying a kuife and
spring-point, is caused by a cam, r, to descend
upon the edge of the,spool. The knife cuts
an incision into the edge of the spool and then
lifts, the same movement of the cam causing
the spring-point to press against the spool,
and this point fixes a limit to the unwinding
of ‘the thread at a point in a line with the in-
cision cut by the knife. "About this time the -

‘thread, which has been brought to one side by

the finger mt, is caught by a hook, % which
pulls it firmly into the incision, and by the
time this is accomplished the hooi has brought
that part of the thread between itself and
the spool against a kuife-edge on one side of
the hook, which severs the thread on that side,
and the thread on the other side of the hook
has become pinched between it and a spring. -
The spindle &? is then.withdrawn, and the full
spool falls against a pin, ¢, fixed in the sideof
the bracket A’, which tilts it over the rod m,”
so that it rolls down the spout iito the trongh
2,in front of the machine, and while an empty
spool is being put upon the spindle the thread
(by the tension upon it) takes such & line be-
tween the thread-guide and the pinching ap-

-paratus that it is caught between the hoop or

shoulder of the spindle 2% and the end-of the
"Phis holds the end of the thread se-
cure. The hook ¢ then ascends and releases
the end of the thread, and the thread-guides
are lowered upon the spools, when the change
is completed.- Then the traverse-rod J?is ad-
justed and the winding begins.

The cam 7 for actuating the incision knife
and point is fixed on the shafs d°. It actsupon
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aun arm, 7, fixed on a shaft, %, passing from

end to end of the operating part of the ma-
chine. Upon this shaft there is & vertical
arm, 3, for each head, to which a rod, 4, is
jointed, having a serew-coupling for adjusting
its length. This rod #* is also Jointed to. oue
arm of a bell-cranked lever, %, having its ful-
‘ram upon a stand,+S, from the bracket A’
To.one arm of this lever the incision-knife +7
is attached, as shown in Figs. 9 and 10, and
also a spring, +%, bent at the end and sharp-

.ened toapoint. This spring:point ¢ descends

below the edge of the knife +7 and comes first
in ¢ontaet with the spool. It is made elastic,
se that it can remain in contact after the knife
has been lifted to allow the thread to enter
the incision. -

The. camn s, for working the hook, is fixed
upon the shaft @4 Tt acts upon a lever, &, free
to oscillate upon the shaft 7%, and this lever is
connected by a rod, 8% with aw arm, 3, upon-
a shaft, s%, passing in bearings on the brackets
A’ from end to end of the operating  parts of
the machine. Upon this shaft g an arin, 85 is
fixed for each head, which has- a slot on its

~-end thatfits a pin fixed in the end of the hook

s%  Thishookismade to slidefreely in a groove
formed in a bracket, s% and close to one side
of the hook a knife-edge, s, is fixed by a set-
screw, 8%, (see Tigs. 9 aud 10,) and upon the
other side a spring, s% is arranged to press
against the side of the hook, keeping it against
the knife-edge upon itsother side, It will now
be seen that when the hook catches the thread

and pulls it downward one side will come be:,

tween the spring and hook and the other gide
against the knife-edge, and that the thread

:will assume such a line between the thread-

guide 27 and hook as to pass close agaitist the
spindle, so as to be caught between the shoul-
der of a collar upon the spindle and the end.
of the spool, where it is held secure. .

The forms of the cams and -their times of |

action in relation to each other will now lie
described by reference to the diagramson Fi s,
3and4. Inthese diagrams the formof eacheam
is represented upon a straight line, supposed
to be divided into three hundred and sixty de-
grees, so that the point marked 0 and 360 repre-
sent the same pointof tlie path of fhecam when'
the two ends of the lines'are joined together to
form a circle. ' The diagrams show the times
at which the eamns act relatively to each other
by being drawn with an assamed zero of each
cam upoir the same vertical line, so that the
movements and times of action at any poing
of the revolution of the cam-shaft will he seen
at a glance by drawing a vertical line through
the given pointn pon the diagrams. Fig.3 will
explain those cams upon the belt-changing

. camsshaft ¢, which makes one revolution for
“each set of spools.filled with thread—that is, |

one sidden semi-rotation whety the winding-
is completed aud the other when -the change
of the spools is effected. The cams. stand at
the zero-point 0 in respect to the bowls acted -
upon when the machine is winding. 5" rep-

sents the brake-lever .cam for stopping the
winding. The brake is fally applied by the time
the cam has passed through forty-six degrees
of rotation, and it remains applied during the
remainder of thée one hundred and cighty de-
grees of the first semi-rotation, and at the one
hundred and ninety-third degree the brake is
fully withdrawn, and remains so for the re-
mainder of the second semi-rotation, The cam
d* for the brake d¥, aeting to stop the motion
of the spool-changing cams @ and a%*, is with-
drawn from the pulley d daring the first semi-
rotation and is applied d uring the second semi-
rotation. The cam P, for lifting the thread.
guides when actuated by a cam upon the belt-

ehanging cam-shaft &, lifts the guides between

.the ninetieéth and one-hundred and eightieth

degree of rotation and lowers them during the

-remaining three hnndred and sixty degrees of

rotation, or during the second semi-rotation.
The belt-changing cam ¢ acts. to traverse
the belt from the winding-pulley b to the spool-
changing pulley d during the first semi-rota-
tion and back again during the second semi-
rotation. .
" Fig. 4 is the diagram of the ‘cams upon the
spool-changing eam-shafts d° and d%*,  These
Cams are at the assanied zero (0) in relation
to the bowls acted upon when the machine is
winding, and they make one continuous rota-

-tion after the first and before the second semi-

rotation of the lLelt-chan ging cam-shaft ¢3.
“'When the thread-gunides are operated upon.
by a cam, p*, on the shaft @, as is now pre-
ferred, they are lifted from the spools doring
the first twenty-five degrees of rotation, re-
main up till the three hundred and twenty-
eighth degree, and from this point deseend to
the three hundred and fifty-fifth degree; then
remain down ( uring the remainder of the three

hundred and sixty degrees of rotation. The.in.

cision. and point cam » canses the knife to re-
main. stationary during the first thirteen de-
grees, to.cut the ineision between the thirteenth
and thivty-seventh degree, to remain in the in-
cision. between the thirty-seventh and sixty-
third degree, to withdraw from the incision

-between the sixty-third and cightieth degree,

and then remain stationary to the ninety-sec-
ond degree,and finally assume the first position,
withdrawing the point between the ninety-see-
ond and one handred and seventh degree, re-
mainingstationary during the remainder of the
rotation of the ¢am, o

- Thie cam m® for actnatin g the fingers ‘mi, that
take the thread to one side, produces no move-
ment till the twentiet] degree of rotation. It
then begius to act, and has made the move-
ment to-push the thread to one side, 80 as to
be caught by the hoolk 6 at the sixty-third de-

‘gree,and remains in this position tillthe ninety-

third degree, when it begins to retive to its
first position, which it attains at. the one hun-
dred and forty-fifth degree, then remaining
stationary the remainder of the three hundred
and sixty degrees of rotation. The eawm s for
working the hook s prodaces no movement till




8 ' " 51,907

the teuth degree of rotation, when. the - hook
begins to ascend to catch the thread,this move-
ment being finished at the fifty-fifth degree,
from which point the hook remains stationary
till the sixty-fifth degree, when it begins to
descend to its lowest point, whieh it attains at
the one hundred and tenth degree. Thethread
beingnow cut,one end Leing held by the spring
5%, the hook remains in this position to the
three hundred and thirty.eighth degree, then
makes the short ascending movement to release
the end of the thread, and remains in this po-
sition during the remainder of the three hun-
dred and sixty degrees of rotation.

The cam B for actuating the hollow spindle
14 produces no movement during the first one
hundred and thirty-six degrees of rotation,
when it begins to withdraw to give gpace for
the full spool to be discharged. The short
movement is completed at the one handred
and fortieth degree. The spindle then stands
till the one hundred and eighty-second degree,
at which point it begins to withdraw still far-
ther,ending this movement at the two hundred
and thirty-eighth degree, when it remains sta-
tionary to the two hundred and seventy-second
degree to-allow the empty spool to be brought
opposite the spindle; then it bégins its back
movement, foreing the empty spool out of the
feeding trough or cradle ¢* onto the spindle 22,
this movement Leing completed at the three
handred and twenty-eighth degree, the hollow
spindle remaining in this .position during the
remainder of the three hundred and sixty de- .
‘grees of rotation. -

The cam k¢ for giving .end motion to the
- spindle #? for rotating the-spools produces 10
motion during the first one hundred aund forty
“degrees of rotation, when the spindle begins to.
withdraw from the full spool, and finishes this
movement at the one hundréd and ninety-fifth
degree, when it becomes stationary, and re-
mains so till the two hundred and fifteenth de-
gree, at which point it begins its back move-
ment, ending it at the two hundred and seven-
tieth degree, and remaining stationary during
the remainder of the three hundred and sixty
degrees of rotation. _

The cam ¢ for bringing the empty spool op-
positethe spindles?is formed sothat the trough,

“or cradle ¢* is stationary during the first two |

Linndred and twenty-eightdegrees of rotation.
1t then begins to move;the trough so as to
bring_the empty spool opposite the spindle,
which 1t accomplishes at the three hundred
‘and fifty-sixth degree of rotation, when the
trough becomes st,ationarﬁ till the three hun-
dred and second ‘degree of rotation, at which
point the trough begins to go back to its po-
sition when the machine is winding, at which .
pointitarrivesat thethree hundred and thivty-
second degree, being stationaryd uring the re-

mainder of the three hundred and sixty de-

grees of rotation.
* 1 have now particularly described the nature
of my inveuntion and the manner of carrying

°

the same into effect, and would remark thatI
am.aware that machines have been proposed
having several heads, all worked together at
the same time, and in such machines the dis-
tribution of the thread was intended to be ef-
fected by self-acting means; but in such ma-

_chines the stopping of* the winding when the

spools were fall by brake, the securing of
the end of the thread to fall spools, the re-
moving and replacing of them by empty ones,
the avranging of the threads to wind onto the
empty spools, and the starting of the machine
to wind were not performed by self -acting
means, as by my invention hereinbefore de-
seribed. I therefore wish it to be understood
that I donot confine myself to the details here-
in given so long as the peculiar featnres of my
improvement are retained; but '

-1 claim as my invention—

1. The machine as a whole, composed of the
elements combined, arranged, and operating
substantially as set forth. .

. 2. The brake b7, in combination with the de-
vices herein described, or the equivalent to the
same, for causing the belt-changing shaft ¢® to
stop-the winding part of the machine when the
bobbins or spools are sufficiently fall.

3. The combination of the shaper g’ with the
oscillating parts f¢and f?, the whole operat-
ing substantially as and for the purpose set
forth. v

4. The combination of the shaper or its
equivalent with the cam g%

5. The combination of the traverse-rod f®
with the incline 22 and the shaper or its equiva-
lent. . ‘

G. The brake d* and the devices déscribed,
or the equivalent to the same, for stopping the
motion of the cam-shaft. '

7. The lever g5, in combination with a screw,

¢%, by: which the adjustwent of the lever’s tul-
crum is effected.
8. The point %, or its equivalent, so oper-
ated as to prevent the uncoiling of the thread
from a given point and to assist in guiding
the thread when pulledinto the incision made
in the edge of the spool or bobbin.

9. The combination of the spring- point #®
and the incision-kunife 7 upon the same arm.

10. The hook s5, or its equivalent, operated
substantially as set forth, for drawing the
thread into the ineision and severing the same.

11. The mode herein described of securing
the thread between the collar of the spindle
* and the end of the bobbin, so that it will
wind thereou.

12. The combination of the point+*, incision-
knife #7, hook s%, spring ¢%, and thread-knife 7,
as herein set forth, for the purpose specified.

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

] W. WEILD.

Witnesses:

Prrer J. LIVSEY,
W. GIFFARD.




