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UNITED STATES

1,946,941

PATENT OFFICE

1,946,941
YARN TWISTING APPARATUS FOR FANCY
YARNS

Harry A. Leonard, Hopedale, Mass., assignor to

Draper Corporation,
poration of Maine

Hopedale, Mass., a cor-

Application July 18, 1933. Serial No. 680,930

8 Claims.

This invention relates to a yarn twisting appa-

ratus and has for its object to enable the produc-
tion on a single machine of an extremely wide va-
riety of fancy yarns made by twisting together
two strands of yarn, each of which may be single
or in multiple and of any desired character.
. The object of the invention is to enable the feed
of the strands by the two sets of delivery rolls to
be automatically controlled to produce a wide
variety of fancy yarns extending, when the inven-
tion is employed to its fullest extent, to a prac-
tically infinite number.

The invention enables, among other things, the
strands to be given any desired degree of twist
from loose to tight, any desired length of pitch of
twist, either strand to cover the other strand,
either strand to form bunches of any size and
either hard or soft and any of these formations
to extend for any length and to occur at any
intervals desired in the production of the yarn.

These and other objects of the invention will
appear more fully in the accompanying descrip-
tion and drawings and will be particularly pointed
out in the claims.

The drawings illustrate so much of a twister
frame as is necessary to a disclosure of the inven-
tion. It will be understood that the frame, as
usual, may be of any desired length and contain
any desired number of twisting means or units
and that these twisting units may be arranged in
two rows or banks. It will also be understood
that while the twisting units are shown as of the
ring or traveler type, other types may be employed
as desired.

In the drawings:

Fig. 1 is a front elevation of the left-hand por-
tion of the machine with which the invention-is
particularly concerned with some of the parts in
cross section and some broken away.

Fig. 2 is a view in vertical cross section taken on
the line 2—2 of Fig. 1 looking toward the left.

Pig. 3 is a view in vertical cross section taken
on the line 3—3 of Fig. 1.

Fig, 4 is a diagrammatic view in vertical cross
section showing the general relation of the ele-
ments concerned in a single twisting unit.

Fig. 5 is a detail in front elevation of a portion
of the machine with one of the clutch elements
and its cooperating pinion removed.

Fig. 6 is a detail in front elevation showing
the construction illustrated for operating the
clutches of the front delivery rolls.

Fig. 7 is a detail in left-hand elevation illus-
trating one form of pattern-confrolled means for
operating the clutches.

(CL 117—22)

Fig. 8 is a detail in front elevation showing
the construction illustrated for operating the
clutches of the back delivery rolls.

Fig. 9 is a detail in cross section on the line
9—9 of Pig. T.

The machine as illustrated comprises two sets
of delivery rolls. The back set comprises the
usual lower roll 1 extending lengthwise of the
frame and the usual series of top rolls 2 rest-
ing upon and driven by the lower roll. The front
set of delivery rolls is conveniently placed not
only in front of but above the back set and like-
wise comprises the usual lower roll 3 and the
cooperating series of top rolls 4 driven thereby.
The strands 5 and 6 of yarn, each of which may
be single or in multiple and of any desired char-
acter, extend from suitable supplies 7 and 8
mounted on the frame respectively through guides
9 and pass respectively around the lower rolls
3 and 1, thence between the delivery rolls and
over the respective top rolls 4 and 2, thence over
a3 guide bar 10, and thence through a guide eye
11, all as shown in Fig. 4, to the twisting unit.
The twisting unit is shown of the ring and trav-
eler type in which a bobbin or other yarn car-
rier 12 is mounted on a spindle, the whirl 13
of which is rotated by usual and suitable means.
The yarn strands pass from the guide eye 11
through the traveler 14 mounted on the ring 15
and the ring 15 is reciprocated vertically in the
usual manner to wind the twisted yarn on the
bobbin.

The character of the twist imparted to the yarn,
as is well understood, depends upon the rela-
tion between the speeds of the two sets of de-
livery rolls. Consequently by causing the one
set to run relatively fast and the other relatively
slow and by stopping the rotation of the one or
the other set and by varying the time periods
during which any of these conditions continue,
it is possible to produce twisted yarns of an al-
most infinite variety, and, as -already pointed
out, the invention has to do with the means for
controlling the operation of the two sets of de-
livery rolls to secure these results and thus en-
able a single machine or twister frame to pro-
duce an infinite variety of fancy yarns or a
wide variety of twist in the same yarn, either
or both as may be desired.

The mechanism in which the preferred em-
bodiment of the invention is disclosed is shown
as located at the left-hand end or head of the
machine and is supported by and contained in
a suitable rigid frame work.

The lower roll 3 of the front set of delivery
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rolls is shown as journaled in the upper portion
of a standard 18 of the frame and has secured
to its left-hand end the gear 17. The gear 17
meshes with an idler 18 journalled beneath in
the standard 16 and this idler in turn meshes
with a gear 19. A stub shaft 20 is fixedly mount-
ed in the standard 16 of the frame and has jour-
nalled thereon a shouldered sleeve 201. 'This
sleeve 201 has concentrically secured thereto at
the inner end thereof as by a key 202 the large
internal gear 21 and the gear 19, while the rel-
atively small external gear 22 is keyed at 203
to the outer end thsreof.

The lower roll 1 of the back set of delivery
rolls is journalled in a portion of the frame 23
directly in the rear of and in the same plane as
the stub shaft 20 and the end of the shaft 24
of this lower roll 1 has secured thereto a shoul-
dered sleeve 240. This sleeve 240 has concen-
trically secured thereto at the inner end thereof
a large internal gear 25 as by a key 251 and to
the outer end thereof as by a key 252 a rela-
tively small external gear 26 of the same char-
acter as those secured to the slesve 201. In or-
der to make the machine more compact, the gears
25 and 26 are mounted to the right of the gears
21 and 19 so as to overlap as shown in Fig. 3.

Each internal gear and each external gear
has meshing therewith a pinion, these pinions
being shown at 27, 28, 29 and 30. Consequently
it will be seen that when the pinions 27 and 29
are vrotated, the front and back delivery rolls
will be driven at the slow speed and, when the
pinions 28 and 30 are rotated, at the fast speed,
while if either pinion is removed or not operated,
the drive of the set of rolls corresponding there-
to will be stopped.

The shaft of each pinion by which it is driven
is formed in two sections with an interposed
clutch. The pinion 27 is secured to the right-
hand end of a shaft section 31 and to the oppo-
site end is secured a clutch member 32. This
unit consisting of the pinion, shaft section and
clutch member is shown as removably mounted
in ‘an vpright 33 of the irame. For this purpose
the bearing for the shaft section 31 is formed
half in the upright 33 and half in a removable
bearing block 34 bolted at 35 to the standarad 33.
The construction of these units is preferably the
same in each case, that is, the pinion 28 with
its shaft section 36 and clutch member 37, the
pinion 30 with its shaft section 38 and clutch
member 39, and the pinion 29 with its shaft sec-
tion 40 and clutch member 41 are each remov-
ably mounted in the frame. In Fig. 5, to illus-
trate this, one of these units, such as the pin-
jon 27, shaft section 31 and clutch member 32,
together with the bearing block 34, are shown as
removed. )

The shaft sections 42, 43, 44 and 45 which
are aligned respectively with the shaft sections
31, 36, 38, and 40 are journalled in a standard
46 of the frame and have keyed respectively
thereto, so as to slide longitudinally thereon, the
clutch members 47, 48, 49 and 50 cooperating,
respectively, with the clutch members 32, 37, 39
and 41. The clutch membkers are shown as hav-
ing suitable cooperating clutch faces herein illus-
trated as of the toothed or corrugated type.

Suitable means are provided for driving the
various pinion shafts with their interposed
clutches and for that purpose a system of gearing
is illustrated. As shown, a gear 51 journaled at
52 in the frame is driven in any suitable manner
by a suitable source of power., This gear has
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secured thereto a gear 53 which meshes with and
drives a pinion 54 on the left-hand end of the
shaft section 42. The pinion 54 meshes with an
idler gear 55 journalled in the frame, which in
turn meshes with a second idler gear 56 jour-
nalled in the frame, which in turn meshes with
2 pinion 57 on the pinion shaft section 43. The
gear 51 also meshes with a gear 58 journalled
on a shaft 59. The gear 58 has secured thereto
the gear 60 which meshes with and drives a
pinion 61 on the left-hand end of the shaft sec-
tion 44. This pinion 61 meshes with an idler
gear 62 journalled in the frame, which in turn
meshes with a second idler gear 63 journalled in
the frame which in turn meshes with a pinion
64 on the pinion shaft section 45.

It will be obvious that the speed of rotation of

‘the two sets of delivery rolls is determined, in

the construction illustrated, by the various gear
ratics and particularly that in each case the ratio
between the “fast” speed of the delivery rolls
and the “slow” speed depends primarily upon
the relative sizes of the external and internal
gears 22, 21 and 28, 25. 'The ratio between the
gears 22 and 21 on the one hand and 26 and
25 on the other hand may readily be changed
since either external gear 26 or 22 may readily
be removed from the outer end of its supporting
sleeve and the cooperating pinion 29 or 28 may
also readily be removed by means of the construc-
tion described and an external gear and co-

operating pinion of different size substituted
therefor.

The trains of gearing leading from the main
driving gear 51 to the respective pinion shafts are
shown as similar and so arranged that each pin-
ion shaft rotates at the same speed, but this may
obviously be altered as desired by changing the
gears in the frain. As illustrated, for example,
in Fig. 2, the gears 51 and 58 are of the same
size and character as are also the gears 53
and 60, so that the “fast” speed and “slow” speed
of each set of delivery rolls is the same. But
special provision is here made to enable the “fast”
and “slow” speed of the one set of delivery rolls
to be different from the “fast’ and “slow” speed
of the other set. This is secured by adjustably
mounting the shaft 59 in an arc-shaped slot 65
in the frame concentric with the axis of rotation
of the gear 51 and making the gear 60 of any
desired “diameter and removably mounting it
upon the shaft 59.  This enables the gear 58 al-
ways to be in mesh with the gear 51, while by
zdjusting the shaft 59 up or down in the slot
65, any desired size of gear 60 may be brought
into mesh with the pinion 61.

It will now he apparent that by controlling the
operation of the clutches interposed in the pinion
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shafts by which the external gears 22, 26 and .

the internal gears 21, 25 are driven, the drives of
the two sets of delivery rolls are under complete
control, thus enabling an infinite variety of fancy
twisted yarns to be produced. Various means

may be employed within the scope of the inven- . i
tion for thus controlling the operation of these =

clutching means. Simple and preferred construc-
tions are here illustrated which enable the advan-
tages of the invention to be secured.

In the construction illustrated, a clutch actua- =

tor-is provided for the pair of clutches for the
pinions of each set of delivery rolls and each of
these actuators is placed under the control of a
suitable pattern-controlled means which  may

take the form, for example, of a series of cams -

b
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or of a pattern chain or chains provided - with

~suitable risers.

‘10

‘15

‘section.

“The clutch-actuating mechanism for the front -
set of -delivery rolls in its main- parts is“shown

in Fig. 6 and that for the back set of delivery rolls

in Fig. 8. The clutch actuator 66 for the front -

rolls is shown-as a lever fulerumed-on the hori-
zontal shaft 67 which is carried- by the two-part

- bracket 68 and 69 bolted together by-the bolt 70

and secured by the bolt T to the frame. ° ‘Each
arm of the lever 66 is bifurcated and ‘pivotally

" engages at its ends pins 72-on a collar ridingin an

annular groove of the clutch ‘member which is
keyed to ahd-longitudinally movable on-its shaft
‘An arm 73 is shown ‘secured to-and ex-

“tending upwardly from and ‘parallel'with the ac-
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* bell crank lever in turn is-operated by the pat-
" tern mechanism. The congtruction and cpera-
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“tuator 66. A spring 74 connectingthe upper

end of this arm with the frame acts to move ‘the
clutch actuator so as to effect the clutch action-of
the cluteh members 47 and 32 and the unclutch-

“ing action of the clutch members 48 and 37. “The

movement of the clutch actuator in the opposite
direction is effected by a bell crank lever 75 ful-
crumed in the frame at 76 and connected by a
link 77 to the lower arm of the actuator and this

tion of the actuator for the clutches of -the back

‘set of delivery rolls, shown in Fig. 8, is'similar

and needs no detailed description. - In this case
the clutch actuator lever 78 also fulcrumed on
the shaft 67 similarly engages the clutch mem-
bers 49 and 50 and is provided with a’similar
upstanding arm 79, also connected by a spring 80
to the frame. This spring acts to effect the
clutching action of the clutch members 50 and 41
and the unclutching action of the clutch members
49 and 39. The movement of the clutch actuator
78 to effect the opposite operation is secured by
the lever 81 fulerumed in the frame at 82 and
connected by the link 83 to the arm- 84 projecting

ly when the lever 81 is raised by the pattern
mechanism, the clutch actuator is rocked in op-
position to the spring 80.

The levers 75 and 81 for operating the clutch
actuators may be raised to give the required
positions of the clutches by a variety of suitable
means. In Figs. 7 and 9 a pattern control of the
type of a pattern chain provided with risers is
illustrated and affords a means for securing any
desired operation of the clutches for any desired
predetermined periods by changing the posi-
tion, number and character of the risers on the
chain. The pattern chain is shown as running
over an idler sprocket 85 and thence over a driven
sprocket 86 carried on the shaft 87 and driven
by a gear 88 in any suitable manner. As illus-
trated, the chain is made double so that one part
cooperates to move one clutch actuator and the
other part the other clutch actuator. The links
of the chain are connected by pivots 89 and the
links are formed as required to present three types
of risers, “Low’ as at 90, “High” as at 91, and
“Medium” as at 92. The path of the chain is
such that the links at one side pass beneath a
plunger 93 mounted to slide vertically in a brack-
et 94 secured to the frame while the links at the
other side pass beneath a plunger 95 mounted to
slide vertically in the same bracket. The plung-
er 95 is aligned directly with the end of -the le-
ver 75 and acts when moved upward to operate
this lever. The plunger 93 is provided with an
offset portion 96 engaging a parallel vertically
sliding plunger 97 which is aligned with the

Iéver 81 and’ consequently the plunger 93 acts

“‘through the plunger- 97 when moved upwardly to

operate thelever 81. - It 'will thus be seen that by

“suitably® arranging the risers as desired on the

pattern chain, each clutch actuator may he

-moved to either extreme position or to a neutral
-position and that these positions may be main-

tained for any predetermined period. Conse-
guently with-a mechanism of this-type a practi-
cally infinite -nuimber of variations in the twist of
the yarn may be secured.

-“Another form of pattern-controlling mechanism

Jigillustrated in Figs. 1 and 2. In this'case a géar

98'driven in any suitable manner drives two cams

{99 and 100 secured thereto, the cam 99 passing
-beneath the plinger 95 and the cam 100 beneath

the-plunger 93. The periphéry of these cams is

“econstructed- to give the required movements to
“the respective-levers 75 and 81.
Jess-élastic -means than the pattern chain with

While this is-a
risers, a very large variety of yvarns may be
twisted by this meéchanism.

- The pattern-controlled mechanism of either
type may be arranged to move theclutchactuators

only between their extréme positions so that when’
“the clutches are in: place, one-clutch of each pair

associated with a set of delivery rolls is always

“elutched and the other is always unclutched so

that there is no neutral position. This is some-

times-desirable with certain types of clutches but:
-in such - cases it is obvious that neither set of

delivery rolls will at any time be stopped. Under

~such conditions if it is desirable to have one set

orthe other set of delivery rolls stopped for cer-

tain periods, this result is secured by removably - ;
‘mounting the clutch elements and cooperating
‘pinions’as ‘described in connection with Fig. 5.

This construction enables either of the pinions 27,

28,729 and 30 with-its cooperating cluich element
to be removed. - Consequently when one of these 3

clutch - elements for ‘oite set of delivery rolls is

centrally from the clutch actuator. ~ Consegilent- - removed, the movement of the clutch actuator
‘will cause that set of delivery rolls to run or to

stop- for predetérmined periods and at the fast

speed or the slow speed according to which clutch’
has had its element removed.

The types of pattern control described are
merely for the purpose of illustrating the principle
of operation and may be varied as desired and

in the case of the pattern chain suitable drives”

and multiplying mechanism may be employed.

Having thus described the invention, what is
claimed as new, and desired to be secured by
Letters Patent, is:

1. A yarn twister comprising twisting means,’

two sets of delivery rolls for the yarn strands
leading to the twisting means, a shaft for driving
each set of delivery rolls, an internal gear and
a concentric external gear for and having a

driving connection with each of said shafts, a’

pinion for and meshing with each internal gear,
a second pinion for and meshing with each ex-
ternal gear, driving means, clutching means be-
tween the driving means and the four pinions,
and pattern-controlled means for operating the
clutching means simultaneously fo clutch either
pinion of one set of delivery rolls and either
pinion of the other set of delivery rolls to the
driving means in each case for predetermined
periods. )

2. A yarn twister comprising twisting means,
two sets of delivery rolls for the yarn strands
leading to the twisting means, a shaft for driving
each set of delivery rolls, an internal gear and a

concentric external gear for and having a driving:
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connection with each of said shafts, a pinion
for and meshing with each internal gear, a sec<
ond pinion for and meshing with each external
gear, driving means, clutching means between
the driving means and the four pinions, and
pattern-controlled means for operating the
clutching means simultaneously to clutch the
first pinion of either set of delivery rolls and the
second pinion of the other set of delivery rolls
to the driving means in each case for predeter-
mined periods.

3. A yarn twister comprising twisting means,
two sets of delivery rolls for the yarn strands
leading to the twisting means, a shaft for driving
each set of delivery rolls, an internal gear and
a concentric external gear for and having a

driving connection with each of said shafts, a.

pinion for and meshing with each internal gear,
a second pinion for and meshing with each ex-
ternal gear, driving means, clufching means be-
tween the driving means and the four pinions,
and pattern-controlled means for operating the
clutching means simultaneously to cluich either
pinion of either set of delivery rolls and neither
or either pinion of the other set of delivery rolls
to the driving means in each case for predeter-
mined periods.

4. A yarn twister comprising twisting means,
two sets of delivery rolls for the yarn strands
leading to the twisting means, a shaft for driv-
ing each set of delivery.rolls, an internal gear
and a concentric external gear for and having

a driving connection with each of said shafts,.

a pinion for and meshing with each internal
gear, a second pinion for and meshing with each
external gear, driving means, a clutch for each
of said pinions movable to clutch its pinion to or

uncluteh it from the driving means, a clutch .

actuator for each pair of clutches for the pinions
of each set of delivery rolls, and pattern-con-
trolled means for operating the two clutch ac-

tuators to cause each actuator to move either’

one of its clutches into clutching position and the
other into unclutching position in each case for
predetermined periods.
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5. A yarn twister comprising twisting means,
two sets of delivery rolls for the yarn strands
leading to the twisting means, a shaft for driv-
ing each sef.of delivery rolls, an internal gear
and a concentric external gear for and having
a driving connection with each of said shafts,
a pinion for and meshing with each internal
gear, & second pinion for and meshing with each
external gear, driving -means, a clutch for each
of said pinions movable to clutch its pinion to
or unclutch it from the driving means, a clutch
actuator for each pair of clutches for the pin-
jons of each set of delivery rolls, and pattern-
controlled means for operating the two clutch
actuators to cause either actuator to move either
one of its clutches into clutching position and the
other into unclutching position or both into un-
clutching position in each case for predetermined
periods.

6. A yarn twister comprising twisting means,
two sets of delivery rolls for the yarn strands
leading to the twisting means, a shaft for driv-
ing each set of delivery rolls, an internal gear
and.a concentric external gear for and having
a driving connection with each of said shafts, a 100
pinion for and meshing with each internal gear,
a second pinion for and meshing with each ex-
ternal gear, drving means, and a separate two-
element ciutch between the driving means and
each of the four pinions.

7. A yarn twister comprising the construction
and arrangement defined in claim 6, together
with means for removably mounting one element
of each clutch thus to enable the drive through
said elutch to be stopped by the removal of said
element.

8. A yarn twister comprising the construction
and arrangement defined in claim 6, together
withh means for removably mounting one ele-
ment of one of the two clutches for the drive
for each set of delivery rolls thus to enable the
drives through said clutches to be stopped by the
removal of said elements.
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