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UNITED STATES

PaTenT OFFICE.

GEORGE HENRY MILWARD, OF NOTTINGHAM, ENGLAND.

MACHINERY FOR SPINNING AND DOUBLING.

SPECIFICATION forming part of L_etters Yatent No. 675,396, dated June 4, 1901.
Application filed July 3, 1900, Serial No, 22,437, (No model.)

1o all whom it may concerr:

Be it known that I, GEORGE HENRY MIL-
WARD,asubjectof the Queen of Great Britain,
residing at Agnes Street Meadows, Notting-
ham, in the county of Nottingham, England,
have invented new and useful Improvements
in Machinery for Spinning and Doubling Cot-

~ ton, Wool, and other Fibrous Substances, of
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which the following is a specification. -
This invention relates to improvements in
machinery for spinning and doubling cotton,

‘'wool, and other fibroussubstances, more espe-

clally by the process known as. “‘ring” or
‘“ continuous” spinning, in which the *‘ trav-
eler” or ring is driven, the yarn carrying
around the spindle to which the ‘‘drag” is ap-

‘plied, the ring-rail remaining stationary, and

the ““copping” motion being given to the
spindle-rail.

Thedrawings annexed hereto showsomuch
of a ring-frame with my improvements ap-
plied thereto as is necessary to make them
clearly understood.

Figure 1is a front elevation to scale of part
of the frame from the gearing end to the first
spring-piece, showing the spindle-rail divided
and the position of the same on the left hand
at the top and on the right hand at the bot-
tom of the lift. Fig. 14 is a sectional view
of a detail. Kig.2isaplan viewof theabove,
showing part of the ring or ring-traveler rail,
also part of the spindle-rail, with levers,
weights, and means for applying the drag to
the spindles.
the same scale with the gearing end removed
and shows the mechanism for moving the
drag-weights and the connection to the
builder and the way in which the gradually-
increased movement of the weight as the cop-

bottom increases in diameter is obtained. !

Fig. 4 is a plan of the above, showing more
clearly the coupling of the levers to the
builder, the rails being remcoved. Fig.5 isa
front elevation, full size, of a complete spin-

; dle and bolster shown in position at the top

of the lift, together with a section of the ring
or ring-traveler, the center wharve, carrier
or guide and stud, and rail, with a sectional
plan, Fig. 5%, through the bolster and bell-
crank levers, taken on line 5 5in Fig. 5. Fig.
61s a sectional elevation,full size, showing the
lever for carrying the drag-weight, the rod

Fig. 3 is an end elevation to

| plate, as in the ordinary ring-frame,

| for moving the same, and the attachment

thereto for the bell-crank levers. Fig. 7is a
plan, full size, of the ring-traveler rail with
five openings, each one showing a different
part or section. No. 1, counting from the
left hand, shows the wharve and four carriers
or guides with the ring-traveler removed and
the manner of carrying the driving-band to
the drum or pulley. No. 2 shows a plan of
the plate in whieh the two swiveling earriers
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or guides are fixed and the manner of attach-

ing the springs for taking up the slack of the
driving-band and keeping it at a uniform ten-
sion, there being one of these plates to each
traveler. No. 3 is a plan of the clips or com-
pressor for gripping or stopping the traveler
as required. No. 4 has one carrier or guide
In section through the ball-race and the
wharve in section through the center. No. 5
has the covering-plate in position and shows
the traveler with wire loops or guides for car-
rying the yarn, also the traveler in elevation,
and the way the body is slit or cut for form-
ing the spring. Nos. 52, 5°, and 5° are de-
tached views of the traveler-ring hereinafter
referred to.

A is part of the frame, B the stationary
ring-rail, and C the spindle-rail. 'This spin-
dle-rail has sleeves C', by which it is guided
upon vertical tubular rods F', connecting the
stationary rails B B', and the pokers F slide
within the tubular rods F' and have at their
upper ends keys f, projecting through the
slots ' in the tubularrods F' and supporting
the sleeves C' of the spindle-rail C, as shown
in Figs. 1 and 14, The spindle-rail is shown
at the left of Fig.1asin the elevated position
and at the right of Fig. 1 asin the lowered po-
sition.

For the purposes of my invention the spin-
dle D (see Figs. 5, 5%, and 6)is carried or re-
volves in an upright pillar or bolster E, fixed
in the lifter or spindle rail C, which is car-
ried on the *‘ pokers” K, attached to the build-
ing motion, in contradistinetion to the ring-
The
top of this pillar E is recessed, the body of

| the pillar being bored larger or clear of the

spindle D. In this recess a bush G is placed,
in which is formed a chamber for the lubri-
cant. The inside of the chamber has ashoul-

| der on which a light ring H is placed, the in-
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side face of which is beveled, thus forming a

space or division. On the top of the above-
mentioned ring IT a bush I, of hardened steel

or other mateua] 18 pl‘lced this bush being
bored in such a way as to form a ball-race or

antifriction-bearing, the balls being adjust-
able to the spindle by a cap J, Smemed and

carried on a fine thread cut on the outside of
the pillar or bolster E and secured in position
by a locking-nut on the under edge, the in-
side of the cap being formed 0011e5p0ndmrrly.
to the bore of the smd steel bush and form-
ing the top side of the ball-race, as the bush
1 fm ms the bottom. The balls may beplaced
around the spindle. The bottom or foot of
thespindleismade paralleland the end coned.
The diameter of this foot may be one- tlmd

that of the spindle or less.

For producing the necessary drag on the
yvarn or fiber being spun a variable friction
is applied to the spindlein the following man-
ner: In the space between the foot and top
bearing of the spindle, and preferably about
the middle of its length, the pillar or bolster
E is slotted in two or (preferably) three
equally-divided spaces from the outside tothe
interior bore, the said slots being of suitable
length, in which are placed small bell-cranks
or levers L, (see Irigs. 5, 5%, and 6,) these le-
vers being pivoted or carried on pins drilled
through the body of the pillar or bolster L.
The top end of each of these bell-crank levers

is slotted or grooved to carry a {riction-pad,
of leather, felt, or other suitable material,

which is made to grip the spindle centrally
and with equal pressure, the bottom orshorter

leg of these bell-erank levers L projecting

from the body of the pillar E horizontally
and resting on a ring M, which 18 free to
slide on the outside of the pillar or bolster.
This ring M is pivoted directly across its cen-
ter to a forked lever N, the center or fulcrum
being carried on the flange or foot on which
the pillar or bolster I stands. On the outer
end of these levers or lever N, which projects

~horizontally from the back of the pillar or
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bolster ¥ and toward the inside of the frame,
and on the top edge is placed a roller or
orooved pulley O, from which is suspended a
weight P, adapted to the drag required, this
roller and weight being moved backward and
forward and gradually farther from the ful-
crum or center at every rise and fall of the
bolster-rail until the full diameter of the cop
is attained. This movement is then contin-
ued until the cap being finished and the rail
lowered the operation is recommenced.

The movement of the pulley O and weight
P along the lever or levers N 1s obtained 1n
the following manner: From the baclk of the
bolster or spindle rail C and at suitable dis-
tances in the length of the frame projects a
series of arms or brackets, which carry a light
rod or bar Q, running the whole length of the
frame. From this rod a light loop or fork IR
embraces the ends of the pivot of each roller
or pulley G, keeping them all in line.

675,396

It will be seen on Figs. 1, 2, 3, and 4 that
thelever Son the rocking shaft S is connected
to {he builder T by the link U and stud V.
The motion of the lever S, and consequently
the movements of the dr'aw-welfrhts I?, will
thus synchronize with the movement of the
spindle-rail C and the laying of the yarn,
The movement of the levers S, being coupled
together, as shown, 1s. dependent on the pOSl-
tion of the stud V on the builder and the dis-
tance of the link U from the rocking shaft §’,
which,with theshaft S° runsthew hole lenﬂ'th
of the frame. thtwel the movement de-
cided upon it does not vary, and the same ap-
plies to the shaft S3 which is carried in the
ends of the levers S dt intervalsin the length
of the frame, preferablyat every spring-piece,
the shaft S° being continuous and f*oupled to-
aether in lenﬂ‘ths and sliding in slots in the
spring-pieces. The shaft S° has at the Tear-
ing end and at every spring-piece a 1evel
St The stud in the upper end of the lever S?
at the gearing end passes through the slot in
the pendent leﬂ" w of the slide W and into
the slot in the rre.;wed quadrant X. The slide

W will have no movement as long as the slot -

in the quadrant X is 1n a ver tical position, in
which it is placed at the commencement of
the cop; but at each lift of the builder T the
rod Y, with the lever and pawl Z, will move
the ratchet-wheel 7' and worm, thus mov-

ing the slot in the quadlant X madlmlly to

tho position shown in dotted lines, when the

‘pawl i1s thrown off the ratchet-wheel Dy a

catch-plate fixed in a suitable position on
the quadrant. (Notshown on the drawings.)
The position of the slot in the quadrant X
will now correspond to the full diameter of
the cop-bottom which has been formed, and
the movement of the slides W will continue
until the whole of the cop has been built. The
rise and fall of the rod Q, which is carried on
brackets Q', (see Figs. 1 and 3,) placed atin-
tervals 1n “the length of the smndle -rail C,
the said rod Q c;h{hnfr freely on the hr ackets
and usmg and fa,llmﬂ' in the slot ol the up-
per leg w’ of the slldes W with the rise and
tall 0f the spindle-rail, thus moving the drag-
weight P along the levers N and var ying the
drag from bare spindle to full diameter of the
cop, the movementsor position of the weight
corresponding to the part of the chase on
which the yarn is being laid, whether rising
or falling. The ratchet-wheel may be re-
placed and varied in number of teeth to cor-
respond with the counts of yarn being spun
and the number of layers required to form
the cop-bottom. The slotted leg of the slide
W mav be made movable on the slides, so that

- the drag may be incereased or dunlmshed by

making the movement of the weights farther
from or nearer to the spindles, thus putting
more or less twist in the yarn and altering
the drag without the necessity of altering the
whole of the weights.
The traveler or traveler-ring (see Nos. 9,
5%, 5", and 5°) is made in the form of a eir-
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S

cular plate or flange a and fixed on the end | also perfecily true and dispensing with any

of a short length of steel tubing b, the orifice
or bore of which is lar ge enouﬂ‘h to admit the
full cop passing easily through. From the
edge ot this plate or flange aand at right an-
gles to the diameter to near the edge of the
bore and opposite to each other two slits «
are cut, (see No. 5°,) from either of which the
yarn passes to the spindle, or, preferably, the
upper face may carry two, or it may be three,
loops or guides of wirea®. (See Nos. 5 and 52
and Flﬂ‘ 7.) 'The steel tube b is of sufficient
length to pass through the driving-wharve
C, the body of such 13-11be being perforated or
slit in the direction of its length and to within
a short distance of each end by a series of
slits or cuts in such a way as to allow of the
body being compressed in the manner of a
spring. (See Nos. 5* and 5°) The driving-
wharve ¢ is made to admit of this tube or
spring b being easily pressed into it and yet
oripping it sufficiently so as to be carried
around by 1t. The .outer circumference of
the wharve ¢ is formed into a groove for the
driving - band, leaving at each side of the
groove a square edge, and projecting beyond
these square faces a slight beveled rim is
formed. (See Figs.5 and 6.) This driving-
wharve may be driven by the ordinary band,
being placed in the center of four other car-
riers or guides d, the band passing from the
carriers or guides of one wharve ¢ to the next,
and so on around a complete box of spindles
or number of boxes, as shown by the thick
line on Fig. 7. 'Thesaid carriers or guides d,
Ifig. 5, have flat or square edges on each side
of the band-groove and just in contact with
the square edges of the driving-wharve ¢ and
sufficiently wide to come easily within the
slight beveled rim aforesaid. These square
edges on the carriers or guides d and the
drn ing-wharve ¢ must be in the same exact
proportion to each other as the bottom of the
relative band-grooves, so that we have a per-
fect rolling econtactin one case and adriving-
surface without slip in the other.

The bearing or stud ¢, on which the carriers
or guides run, (see Kig. 5,) is made in the fol-
lowing manner: The stud is formed with a
collar which stands on the ring plate or rail,
being held in position by anut on the bottom
end. In this collar a recess f is formed, in
which the lubricantis placed, the body of the

stud being bored through and having a thread

inside at the bottom, the top end being bev-
eled. A pin g, having the head of the same
diameter as the stud, (the under side of the
head beveled to correspond,) fits in the bore
of the stud e, the bottom of the pin being
screwed or threaded and pI’OJeOtII]*D‘ beyond
the bottom of the stud sufficient to carry a
lock-nut. The carriers or guides d are made
from flat sheet-steel and put together in halves

- 1n such a way as to leave a beveled groove in-

side the hole or bore corresponding to the

groove formed by the end of the stud and the
under side of the head of the center-pin and

turning or machine work. We have now a
flictionless and adgustahle ball - bearing
which is lubricated in the following manner:
Through the top end of the stud e—that is,
from the inside of tho recess formed in the
collar and immediately below the beveled
end—two small holes are drilled side by side
into thoe bore, and from the end of the stud
inside the bore a shallow groove is cut into
each hole. Thecenter wharve ¢ maybemade
In the same manner of thin sheet-steel in
halves. The left-hand back stud and the
right-hand front one may be fixed in a plate
h, (See No. 2, Fig. 7,) having the hole in the
plate or rail C as a center, the plate i, with
the studs and carriers, being free to move,
the plate always maintaining the studs and
carriers at the same distance from the center,
the studs being drawn together by spiral
springs 2, attached to each alternate set.
T'he other two studs are placed in radial slots,
and can thus be readily adjusted so as to
maintain the center wharve cin a defined cen-
tral position perfectly free to revolve without
friection and maintained in a horizontal posi-
tion by the small beveled edge overlapping
the four carriers.

For stopping thetravelerorring a to piece
the broken end or other required purpose I
pivot at the back of the center hole in the
ring plate or rail C (and in the space between
the bottom of the driving-wharve ¢ and the in-
side of the rail C) a pair of clips or levers £,
the ends or handles of which project through
a slot in the front of the plate or rail C. A
catch [, IFigs. 5 and 6 and No. 1, Fig. 7, may
be fixed on the front of the rail, which being
pressed forward by a spring will retain the
clips in position and with the traveler sta-
tionary and free from friction standing in the
center of the driving-wharveand leaving both
hands of the tenter at liberty for the quicker
picking up of the broken ends or other pur-
poses.

I claim as my 1nventmn—

1. In a ring-spinning or doubling frame,
the combination with a spindle with a verbl-
cal supporting pillar or bolster, a lubricating-
cup in the upper end of the plllar and a ball-
bearing over the cup, the balls bearing di-
rectly against the spindle, substantially as
described.

2. In a ring-spinning or doubling frame,
the combination of a spindle with a support-
ing pillar or bolster, three bell-ecrank levers
pwoted to the p1lla,r and having padded ends
to bear against the spindle, a ring upon which
the horizontal arms of the said levers bear,
and a weighted horizontal lever supporting
said ring, substantially as described.

3. In a ring-spinning or doubling frame,
the combination of a spindle, a suppmtmw
pillar or bolster, bell-crank levers having
padded ends to bear on the spindle, a sup-
porting ring and lever for the bell-crank le-

| vers and a movable weight on said support-
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ing-lever, with the builder and means con-
necting the builder with the weight whereby
the position of the latter on its lever is auto-
matically varied by the action of the builder,
as and for the purpose set forth.

4. In a ring-spinning or doubling fi.-.une
the combination of a spindle, a suppmtmf}
pillar or bolster, and bell-crank brake-levers
acting against the spindle, a supporting ring
and lever for such bell-crank levers, a mov-
able weight upon such supporting-lever, and
means for connecting such weight with the

““builder,” whereby the amount of friction

against the spindle is kept I1n exact corre-
spondence with the particular part of the
chase of the cop upon which the yarn is, at
the time, being wound, substantially as de-
seribed.

5. A traveler-ring provided with a vertical
sphit spring-tube in combination with a cir-
cular wharve into whieh the split spring-tube
is fitted, substantially as described.

6. In a ring-spinning or doubling frame
wherein the spindle 1s free and the traveler-
ring is driven, the combination with the said

—
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traveler-ring of a grooved wharve fitted there-
to, with grooved carriers supporting the ring
on all sides, a driving-band passing around
the grooved carriers and wharve, and driving
the ring at a uniform speed, and spring means
to act on the carriers to keep the band taut,
substantially as above described.

7. In a ring-spinning or doubling frame
wherein the spindle is free and the traveler-
ring is driven, the combination with the said
traveler - ring of a grooved wharve having
squaredriving edgesin contactand of grooved
carriers supporting the wharve by its rim and
driving the same, the proportions between the

30
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driving edges in contact and the grooves in 4o

which the driving-band runs being the same,
as and for the purpose described.
In testimony whereof I have signed my

name to this specification in the presence of .

two subscribing witnesses.
GEORGE HENRY MILWARD.

Witnesses:
GEORGE DAVIES,
JNO. [IUGHES.
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