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1o all whom 1t may concern:

Be 1t known that I, Hexry WiLLiam
Heresr, a subject of the King of Great
Britain and Ireland, residing at London,
in the county of Middlesex, England, have
invented a new and useful Improved Spin-

- ning or Twisting and Balling Machine, of

10

which the following is a specification.

This invention relates to that class of
combined machine for spinning or twisting,
and balling hemp, cotton, or other yarn,

when formed into string, or cord, wherein

~the balling is performed simultaneously

15

with the spinning or twisting of the yarn,
and my invention has primarily for its ob-
Ject, to govern the balling according to the

- speed at which the yarn is being produced,

20

and to insure that the string, or other mate- |

rial, shall be efficiently wound into a ball at
the same time as the spinning or twisting is
being effected.

Broadly speaking, the machine comprises,

as its essential features, an improved con-

20

20
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struction of balling-head and means for op-

erating the same; means for automatically
regulating the speed of rotation of the ball-
ing-arm to correspond with the amount of
varn produced, and in course of delivery to
the balling-head; and means for regulating
the laying and winding of the twisted yarn
into a ball. And in order that my invention
may be readily understood and carried into
efiect, I will now describe it fully with ref-
erence to the accompanying drawings, form-
ing part of this specification, and in which:

Figure 1 1s a plan, partly in section, of
the improved machine. Fig. 2 a side eleva-
tion of the balling-head, detached, and Fig.
3 a face view taken on the line z—a, of Fig.
2, of the cams employed in the machine.
Fig. 4 1s a section of the said cams. Fig. 5
shows one of these cams developed. Tig. 6
1s an enlarged view, partly in section, of the
means Tor regulating the number of layers
applied around the circumference of the
ball, and Fig. 7 a face view corresponding
with Fig. 5. Fig. 8 is a detail view of the
pawl shown 1n Fig. 7. Fig. 9 a detail view
of the means for feeding the ball. Fig. 10 a
plan of the means for automatically chang-
ing the feed of the ball as the latter increases
i diameter. Figs. 11 and 12 are sections
taken on the lines 2, 2z, and v, ¥, respectively,
of Kig. 10. Iig. 13 is a side elevation of the
means for governing or controlling the

speed of the balling, and Fig. 14 an end
elevation of the said means: .
Referring to the several parts of the ma-
chine shown in Fig. 1, ¢ is any suitable de-
vice for twisting the sliver which, after be-
Ing twisted, passes by way of the guide-pul-
ley a', to a pulley &, whence it passes by
way of another guide-pulley «?, through the
center of a hollow shaft ¢. Upon leaving
this shaft, it is passed around guide-pulleys
@’y a*, mounted upon one of a pair of flier
arms ¢, ¢, mounted on a rotatable disk 2,

and thence by way of a guide pulley o, piv-

oted in an oscillating ring e, arranged be-
tween the said arms d, d, to the rotatable
balling-arm f, which is driven by the disk .

Motion is transmitted to the machine by
a driving pulley ¢, mounted upon a sleeve
g*, through which the hollow shaft ¢ passes:
this pulley serving to rotate the disk

‘whereon are the arms d, d ; and also by

Irictional resistance to rotate a disk ¢, se-

cured to the hollow shaft ¢, thereby driving

this shaft. The rotation of the disk ¢' and
its shaft ¢ is, however, regulated, during
the balling operation, by the pulley b,
which, for this purpose, 15 mounted upon
a weighted carriage %, supported upon a
pair of arms 3%, 6°. These arms (as shown
more clearly in Figs. 13 and 14) are secured
to the one end of a shaft 6% mounted in
bearings formed above the bearing ¢, car-
rymg the shaft ¢, and are inclined down-

‘ward, so that, normally, the carriage will

be at the lower ends of the arms 52, #%. The
other end of the shaft 5* is connected to the
extremities of a band-brake 5%, passing
around the pulley ¢ mounted upon the shaft
¢. When the carriage 52 is at the lower ends
of the arms 0%, 0%, the brake will be applied,
so that the driving of the shaft ¢ and the
disk ¢*, by the disk dt, is resisted. As ball-
ing proceeds, however, the carriage 0? is
caused (In the manner hereinafter de-
scribed) to move up the arms 63, 53, thus
reducing the frictional resistance of the
band-brake 4* and permitting the rotation
of the disk ¢* -

The disk ¢* mounted on the shaft ¢, is
formed with a rim in the shape of a cam ¢®

(If1gs. 2, 8, and 4) and encircling this rim

15 an annular cam ¢* similar in shape, but
of opposite hand, to the cam ¢®. The cam
¢* fits into a rabbet, or groove, ¢ in the
disk ¢, so as to be capable of adjustment,
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' 1'éla;tiv_ely to the cam &8, _ _ _
cams, one of them may be provided with a

e

&

projecting means while the other is formed

-'___10

15

20
- from left to right, it will be seen that there

the circumference, a level portion for

25

- for §th of the circumference.

lines in Iig. 4, while Fig. 5

with a slot in which the pr ojecting means.

works and engaged by a nut which clamps
the two cams together when adjusted.

The
two cams are so arranged that their faces

‘present an even, or hke rise and fall, but
upon turning one cam 4th of a revolution

in one direction, the combined faces of the

cams will present a level portion for 3ths

of their circumference, a gradual drop for
ith, a level portion for #ths, and then a
This

oradual rise to the first level for ith.
position of the cams 1s shown- by the dotted
shows the cam ¢®
developed. Tn Fig. 5 the circumiference of
the cam 1s marked off in +ths, and reading

1s a level portion for ith, a rise for 1th of

of the clrcumference a fall for 1th of the
circumference, and ﬁnﬂlly_ a level portion

The cam c*

1s similarly formed, but in the reverse order.

40

45

’ the disk ¢,
- furnished with rollers 8, and which are re-—'
o spectlvely pwotwlly mounted upon the arms
d, d. The opposite ends of each lever d* are

. 0 connected by means of links d% d* to the

During the early stages of the winding of

the ball, the cams ¢®, ¢*, are In the position

to 1mipart an even oscillation to the ring e,

but upon the ball apprecaching the final

. lf‘i,fyer of winding the cam ¢* is moved }th
0

~caused to pause when at its extreme posi-
39 tions and to move more rapidly between
~ these two posﬂzlons
“movement of the ring ¢ is to pass the string
~down the ball at a less oblique angle, and to
- pass the string across the ends of the ball so
as to cover the previous layer, and,
to impart to the ball a suitable marketable
_appearance..

- belng a ﬁ*{ture 1t may be made adjustable,

2 leV(}lutlon whereupon the ring 1is

The object of this

inally,

Instead of the inner cam c8

and the outer cam ¢*, be formed as a rim on
These mms operate levers d2, d?,

~ ring e, and when the disk «* is 1"evolvmo

" faster than the disk ¢,
- travel around the cams 03 c*, with the result

55 ch, Wlll travel around with the latter disk,
~welghted pulley b, to-correspond with
- yarn produoced.

ball increases in diameter, consequently the

- amount of yarn that can be taken up by the
ba.

" ing operation, are considerably in advance

the rollers d° wﬂl

that the ring ¢ will be oscﬂhted "The disk
¢', being in {rlctlonal contact with the disk

but at a speed which is controlled by the

the
As balling proceeds, the

1 also 1ncreases at each 1*ev01ut1011 of the

in the same dll"ectlon as the flier arms d, d
the latter at the commencement of the bqll-

For adjusting the

_ Any
other suitable means may be employed for
fixing the adjustment of the cams.

greater.
Ath

secured th_ereto (Figs. G_ and 7).
manner,

lling arm f. Owing to this arm rotating

097,128

of the ballinw drm that 1s to say rotate at a

relatively much Gl*ea,ter speed, but as balling

proceeds and more yarn can be taken up at
each revolution of the balling arm f, the
speecd of the latter must be 1increased in
order to diminish the amount of advance of
the flier arms ¢, d. Owing to the balling-
arm f being connected to the disk ¢, and to
the difference of speed between this disk

and the disk ¢*, whereby 1t 1s driven, there

will be a pull exerted upon the material
which will tend to draw the carriage 6* up
the mclimed arms 6%  When this pull is
excessive, owing to the speed of the disk ¢
being too Slow thereby causing a drag on
the yarn, the carri age 0* travels up the arms
b, 0*, with the effect that the latter will
rotate the brake shaft b* in the direction to
loosen the band b* about the pulley ¢, and
thereby permit the speed of rotation of the
hollow shaft ¢, with the disk ¢, to become
"Thus it will be seen Llnt, as the
production of the yarn proceeds and the
ball increases m diameter, thereby causing
the yarn to tighten, the brale is released to
increase the speed of the disk ' relatively
to the disk ch

In balling the yarn, the latter is caused
to pass obliquely across the balling-arm f,

and to 1nsure that each successive dmn onal
winding shall be in its proper posﬂ:mn T ar-

range, on opposite sides of the disk ¢, and
freely mounted upon the hollow shaft 0, two
spur wheels 2, A%, of equal diameter which
respectively mesh with pinions A3 723, of
equal diameter, and mounted upon an axle
h* which passes through the disk ¢'. The

spur wheel 7 is secured to the disk @* and

drives, by way of the pinions 2%, 2%, the spur
wheel 72, which, 1n turn, rotates an arm A°
In this
the arm A° 1s rotated at the same
speed, and 1n the same direction, as the disk
d'. The arm % is furnished with a Spring-
controlled pawl 4% which 1s provided with a
roller 47, fmd this roller travels, during the
rotation of the arm A’ , around the inner face
of a creﬂcent-%haped member 25, formed
integral with the disk ¢* and the 1 inner pe-
1‘1phery of which 1s concentric with the hol-
low shaft ¢ (see Figs. 7 and 10). Around
the outer face of the crescent A8, is loosely
fitted a ring ¢ so as to move or slide around
as reqmred and which 1s held in position be-
tween the crescent A% and the projecting rim
¢* on the disk ¢'. The ring ¢ is formed aS
to 1ts 1nner face, with a recess ¢* disposed be-
tween the horns of the crescent /S : and which
permits the pawl 2° to engage with a ratchet
wheel 7, mounted to rotate fredy upon the
hollow Sh‘lft ¢. In this manner, the ratchet
wheel 7 1s moved during only a portion of
a revolution of the arm ]z, and theretore of
the disk d*; the pawl A° upon arriving at

the end of the recess ¢* becoming dlsello‘aned
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of string to surround it.
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from the ratchet wheel 7, and remaining out

of engagement during the remainder of the

revolution of the disk d. The body 4

‘ot the ratchet wheel 7, is provided with a ring

of teeth % corresponding in number with
those of the wheel 5. The teeth 72 mesh with a

bevel wheel j* (Figs.1and9), mounted upon
a spindle 74, carried by a frame 45, secured to

the hollow shaft ¢. Upon the spindle 4,
15 a second bevel wheel 4% which meshes
with a bevel wheel 77 provided with a worni
7° engaging with a toothed wheel 7°. This
toothed wheel 1s concentric with the shaft ¢,
anc 1s attached to a hood j*° (Fig. 1) with
which the balling-arm £ is integral. During
the rotation of the disk &', the disk ¢!, as
also.the hood j*°, will be rotating, but at a
slower speed; and the object of the mecha-
nsm, just described, is to feed forward the
balling arm f during each revolution of the
disk ¢*, and after each diagonal winding of
the ball F. This is accomplished, during a
portion of each revolution of the disk ¢,
by the pawl A° rotating the hood %, during
a portion of a revolution, at a speed below
that of the said disk. As the ball increases
in diameter, a greater number of diagonal
windings will be required to surround it,
and, to effect this, the position of the recess
o', m the ring ¢, is automatically adjusted
relatively to the opening in the crescent AsS.
This adjustment is accomplished by arrang-
ing the ring ¢ inside a projecting rim ¢ (see
Kig. 1), upon the disk ¢!, and providing the
ring with a number of teeth <% (see Fig. 10)

’
8 TeCess
1n the ring, these teeth corresponding with
the teeth in the ratchet wheel j. Upon the
disk ¢* at %, 1s pivoted a lever 73, capable of
being vibrated by a projection 4° mounted
upon the hood j'° carrying the balling-arm
/, and this lever ¢* is furnished with an arm

¢® which is formed with a pivot 47, and

housed in a recess 75 in the disk ot
Iig. 11).
the ring

(see
The arm ¢° is disposed beneath

[

¢, and carrles a pawl ¢°, mounted

upon the pivot ¢"; and which is held by

means of a spring ¢'° in engagement with the
teeth ¢* on the ring 7, the spring also serving
to return the lever into its normal position.

At each revolution of the balling-arm 7, the
projection ¢° on the hood 7*°, will move the

ring ¢ a distance corresponding to one tooth,
thus gradually reducing the space between
one extremity of the crescent and the oppo-

site extremity of the recess 1, with the effect

that during each revolution of the hood 70,
the rotation of the balling-arm 7 is reduced,
for a portion of a revolution, relatively to
the speed of the disk ¢'; and the amount the
said arm is fed forward gradually decreases
as the ball increases in diameter, and re-
quires a greater number of diagonal layers
The number of
diagonal layers will increase with each suc-

3

cessive revolution of the hood 4'°, if the pawl
¢> be actuated at each revolution; but where
it 1s desired to provide two or more sur-
rounding diagonal layers of the same num-
ber, I provide the following device. As-

suming that it be required to wind around

the ball two successive layers of equal num-

ber, I mount upon the disk ¢* a ratchet wheel
¢'* formed with projections ¢ disposed at
each alternate tooth of the ratchet. Engag-
ing with the ratchet wheel ¢'2, is a pawl 2%,
pivoted to the lever %, and there is also pro-
vided a two armed lever *4, pivoted upon
the disk ¢*, in such a position that one arm
1s adapted to engage with the projection ¢
upon the ratchet-wheel 42, During one rev-
olution of the balling-arm #, the pawl 2,
will be operated in the manner above de-
scribed to rotate the ring ¢, and will ad-
vance with the ring. Simultaneously with
this movement of the pawl ¢, the ratchet-
wheel ¢** will have been rotated, and one of
the projections ¢'* thereon, will have been
brought into engagement with one arm of
the lever ¢'*, whereupon this arm will be
moved in one direction, and the other arm
n the opposite direction and into the path
of the pawl ¢>. Upon this pawl being re-

turned to its normal position, by the spring

0% the tail 7 of the said pawl will engage
with the lever ¢'*) but the opposite end of
sald pawl will become disengaged from the

ratchet ¢*. During the next revolution of

the balling hood 7%, the projection 5 will
again vibrate the lever 3, with the effec

that the ratchet wheel 72 will be rotated to
release the lever ¢** from the projection, the
pawl ¢°, however, will travel forward, with-

out operating the ratchet <%, and, at the end

of 1ts stroke, will disengage from the lever
o', which latter will thereupon resume its
normal position. The pawl 2° will now also
resume 1ts normal position by means of the
spring ¢'%, ready to operate again the ring <.
The ratchet-wheel 4% is locked in the JPOSI-
tion to which it is moved during each revo-
lution of the balling-hood 7%, by means of a
spring-bolt 4*°. This ratchet wheel may be
readily removed and be substituted by an-
other, adapted to allow of three, or more.
encompassing layers of the same number of
diagonal windings. To lock the ring ¢, in
the position to which it has been adjusted, a
bell-crank lever ¢'° is provided, the same be-
ing pivoted upon the disk ¢!, and formed
with a projection !¢ adapted to engage with
the teeth 4°. Upon vibrating the lever 1%, it
will disengage from the ratchet 2, and en-
gage with a projection ' upon the pawl 7,
and thus hold said pawl out of engagement
with the ratchet 2 The ring may now
be moved, by means of an arm 7'°, and re-
turned to its normal position after each ball-
ing operation.

Having now described my invention what
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- arm mounted on said secondary dlsk a flier

10

15

4

¥ other material,

T claim and desire to sec.ure by Letters Pat-
~ent 15— |

1. A machine for balhncr hemp, cotton or
sunultaneously with the
Splnning or twmtmw of the yarn, comprising
a primary rotatable disk, a secondary disk
1n frictional contact therew:tth a balling

arm mounted on the. primary dlsk means
for guiding the yarn to said flier arm and

thence to the balling arm, a shaft whereon
sald secondary disk is securely mounted, a

brake on said shaft, a tension device actlng

on sald yarn, and 0perable connections be-
tween said tension device and said brake

whereby braking action on said shaft is
automatically regulated according to the

: tc,nsmn on the yarn.

20
25

30

35

2. A balling machine comprising a 1:):['1-'

mary rotatable disk, a secondary disk in

frictional contact therew1th a balling arm
mounted on said secondary dlsk a flier arm.

on said primary disk, an oscﬂlatory member
mounted on said flier arm, a cam on said
secondary disk, operable connection between
sald oscﬂlatory member and said cam, and
means for regulating the rotation of said
s&ec?ndary disk relatwely to Sald prlmqry
1sk -

3. A balling chhme comprising a prl-
mary rotatable disk, a secondary disk in
frictional contact therew:tth a balling arm

mounted on said secondary dlSk ﬂ1er ATINS

mounted ‘on sald primary disk, a ring piv-
oted to said flier arms, means for omdmo
the materlal to be balled from said ﬂler arm

to sald ring and thence to said balling arm,

‘a cam on sald secondary disk and consti-

40

tuted by an inner member and an outer
member, one of said members being adjust-

‘able: with the other member to recrulate the

- contour of the cam, a rocking. lever pivoted
“--on each of said flier arms and supported

45

upon said cam, and. links conmecting each

-_ rockmo lever to sald ring wherebv the latter

18 oscillated to correspond with said cam.

50

~ fast on said shaft and in oeared oonnectmnf
with said rack to rotate the latter, a flier

| 5‘-5__ arm mounted on said primary

| '6 0

4. A balling machine comprising a pri-

mary rohtable disk, a secondary disk in

.fI'ICthIlal contact there"wrlth and fast on a
" shaft, a balling arm supported on said shaft

and . furmshed with a mrcular rack, an arm

disk,

5. A balling

arm, and means actuated by

‘means actuated by

anc
“means for guiding the material to be b‘bﬂed
-from said flier arm to said balling arm.
machine embracmﬂ' a Ppri-
~mary rotatable disk a secondary dlsk in fric-
-tional contact therewith and fast on a shaft,
a balling arm supported on said Shaft '

means actuﬁ,ted by said shaft for rota’rmﬂ"

~said balling
- said primary disk for Intermittently im-
.6'5{ parting an additional movement to said
° ba,llmcr arm durmo its rotation. '

097,128

6. A balling machine comprising a -pri-
mary rotatable disk a secondary “disk in
frictional contact therewith and qut on a
shaft, a balling arm supported on said shaft
and havmcr an annular rack, a member fast
on sald shaft and revoluble therewith, a
spindle 1n said member furnished with two

pinions one of which drives said rack, while

the other inter-meshes with a ring of teeth
on a second rack member freely mounted on
sald shaft, a pawl adapted to engage said
second rack member and rotated by said pri-
mary disk and a cam on said secondary dlsk
forming a race for said pawl and so shaped
as to cause the said pawl to engage inter-
mittently with its rack thereby imparting
to said balling arm during its rotation, an
additional circular movement. -

7. A balling machine comprising a pri-

mary rotatable disk, a secondary disk in
frictional contact therew1th and fast on a

shaft, a balling arm supported on said shaft,
primary drwmﬂ' means actuated by said
shaft for rotwtmo said balling arm, sec-
ondary driving means actuated by the pri-
mary disk and cooperating with said pri-

mary driving means to 11111)211"13 an additional

rotatlve movement to said balling arm dur-
ing a portion of each revolution thereof,
means operated by said balling arm for

automatically reﬂ'ulatm the extent of such -

additional rotative movement to correspond

_Wlth the increasing diameter of the ball.

8. A balling machine comprising a pri-
mary rotatable disk, a secondary disk in
frictional contact therewith and ffvat on a
shaft, a balling arm supported on said shaft,
said shaft for rotmtmﬂ'
sald balling arm, a toothed disk ElEGIY
mounted on said shaft and provided with
a rack, geared connection between said
toothed disk and said balling arm, a
pawl rotated by said shaft and adapted
to engage with the rack of said toothed
disk, a crescent-shaped member mount-
ed on said disk and embraced by a cir-
cular recessed member, such recess being dis-
posed opposite the opening 1n said crescent-
shaped member and the two members form-
ing a cam-shaped race for said pawl, a rack
on one of sald cam members, a pawl for
actuating the last mentioned rack, means
on sald balling arm for actuating the last
mentioned pawl to rotate its rack and there-
by eradually to close the opening in the
cther said cam member.

9. A balling machine comprising a pri-

mary rotatable disk, a secondary disk in
frictional contact therewith and fast on a
shaft, a balling arm supported upon and
drwen from sald shaft, a pawl adapted to
rotate about the axis of said shaft, means
actuated by said primary disk for 1‘0tf1t1no*
said pawl, a ratchet wheel freely mounted

on sald shaft and mtermlttently engaged
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by said pawl, geared connection between

sald ratchet wheel and said balling arm, a
cam mounted on said secondary disk and
torming a race for said pawl, said cam be-
ing constituted by an inner member having
an opening and an outer adjustable mem-
ber having a recess disposed opposite to
sald opening the inner member serving to
maintain sald pawl disengaged from its
rack and the outer member serving to per-
mit engagement with said rack, means for
automatically rotating said outer cam mem-
ber to gradually decrease the amount of the
opening In the inner cam member, such
means comprising teeth on the outer mem-
ber, a pawl adapted to engage said teeth, a
lever pivotally mounted on said secondary
disk and in engagement with said pawl,
means on sald balling arm for actuating
sald pivoted lever, and means codperating
with said pivoted lever to control the move-
ment of said pawl.

10. A balling machine comprising a pri-

o

mary rotatable disk, a secondary disk in
frictional contact therewith and fast on a

shaft, a balling arm supported on and ro-
‘tated by said shaft, a brake drum fast on

sald shaft and furnished with a brake strap,
lever arms connected to the extremities of
sald brake strap, a weighted pulley mounted
to travel along said arms, and means for
guiding the material to be balled around
sald pulley and thence to said balling arm,
sald pulley being caused to travel along
sald arms by the tension of said mate-
rial and thereby to control the rotation of
the shaft whereon said secondary disk is
mounted. |

In witness whereof, I ‘have hereunto

signed my name in the presence of two sub-
scribing witnesses.

HENRY WILLIAM HERBST.

Witnesses:
Rrerey WiLson,
R. WiLLrawms.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”

30

30

40



	Drawings
	Front Page
	Specification
	Claims

