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The present invention relates to bobbin spin-
ning machines for the production of rayon by the
viscose process and method of operations per-
formed thereby to produce rayon bobbin pack-
ages.

A general object of the invention is the pro-
vision of a readily and economically constructed
rayon bobbin spinning machine which can be
used in the particular efficient method of the
invention to spin unususlly large cakes or pack-
ages having unique characteﬂstics particularly
adapted to production of a low cost uniform
product free from knots which is suitable for
market,

A more specific chiect of the invention is the
provision of unusually large packages which
make for a material saving in cost of production

* due to saving in labor and time for doffing.

Anothet object of the invention is the provision
of a unique machine for the production of such

or fAlament thereof in any layer or.colirse is

&
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" .a package comprising a cake wherein no thread -

whipped over the shoulders of the cake thereby

rermitting efficlent redrawing of an undamaged
thread.

A still further object. of the invention is the
provision” during the spinning of s binding het
over the cake which effectively protects it for
further processing resulting in greatly improved
erations,

Still ano

er object of the invention Is the pro-

26

80

vislon of an efficient method ‘of producing such -

& package by operstion of the présent machine
whereby the travel of traverse bar carrying a
thread guide is constantly foreshortened during
the period of spinning s cake o produce tepered
shoulders over which no thread filament 15
whipped.

. A fyrther object is the px'ovision of & method
of spinning g bobbin package in which the thread
is 80 lald down in sll courses or layers that it can
be easily removed by pulling off substantially
endwise of the bobbin while stationary without
catching, snagging, stretching or bresking the
thread or component fllaments thereof.

. An additional object is the provision of such a .

mechanism for producing such packeages by such

a procedure which is positive in operation, effec- -

tive in foreshortening successive travel of thread '
guide step-by-step for successive courses, gives
adequate warning of completion of a predeter-
mined period of spinning and provides for easy

. and -efficient resetiing; and structural embodi-

ments which are readily constructed and allow

efficient usé and operation thereof,

35

Other objects of the invention will in_ part be
obvious and will in part appear hereinafter: .
The invention accordingly comprises the sev--
eral steps and the relation of one or more of such
steps with respect to each of the others, and the -
apparatus embodying features of construction,
combinations and arrangement of parts, adapted
to effect such steps, all as exemplified in the de-
tailed disclosuré hereinafter set forth and the
scope of the invention will be indicated in the

claims. .
For a fuller understanding of the nature and

'objects of the invention reference should ke had

to the following detailed description taken in-
connection wlth the accompanying drawings, in
which:

Fig. 1 is a cross-sectional elevatlonal view of
an embodiment of the machine of the present
invention -showing - bobbins with - ‘cakes spun
thereon;

Plg. 2.is a ‘transverse cross-sectional view
through a spindle supported bobbin, cake thereon
and thread guide;

Fig. 3 is an elevational view of a completed
package of the present invention;

Fig.-4 {5 an explanatory diagrammatic depic-
tion of the formation of the tapered shoulders of
the cake;

Pig. § ia an enlarged elevational end view of a
cam box unit of the present invention showing
some parts in section and some broken away;

Pig. 8 is & top plan view with parts in section
and parts broken away of & cam box unit shown
in Fig. 5;

Pig.7Tis s sectionﬂ.l view taken on line 7—1T of -
Fig. 8; and

Pig. 8 13 & sectional view taken on line l——l of

_E’ig"l

40

Prior . to the present invention it was common :
practice in making rayon thread in accordance

. with the viscose process to use & bobbin spinning

45

machine wherein the composite thread made up
of & plurality of filaments is. collected untwisted
on hobbins. Thereafter the so-formed cakes of
thread on the bobbins, subsequent to treatment,
must be twisted such -as by a twisting machine.

‘Hach bobbin i3 placed vertically on a spindle and

is rotated at high speed which by centrifugal ac--
tion causes the thread to “balloon” away from

50" the periphery of the cake as it iy guided on to &

‘horizontal bobbin rotating at a slower speed.

This rotating of the bobbin carrying the cake
from which the thread is “ballooned” imparts a
twist. The spinning bobbin, formed. from suit-

85 able material such as aluminum, was nmlted in
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size by the amount of thread tc be spun thereon
which could be efficiently removed without dam-
age in the process of twisting on such a machine.
Such bobbins were frequently about 5’ in diame-
ter and were adapted to recelve a cake of thread
weighing from about one-half to a. pound when
dried subsequent to processing. Such small
3 amounts of thread require frequent dofing which
may take about three minutes for a ciew of six
men- to perform on a double bank machine of
ordinary size. Further such machines during
operation provided for variable traverse bar
reciprocation so that periodically the loops of
thread are whipped over the shoulders to bind
- them ‘down. This does not create difficulty in
. removing the thread on & twisting machine due
-to_the “ballooning” effect.
However with larger cakes wherein time and
labor for doffing are economically conserved it is
_ not advisable to attempt to remove the thread di-
rectly from the bobbin in a twisting machine for-
certain reasons, e. g., damage to thread or fila-
ments thereof mightresult from centrifugal force.
- If it is attempted to draw the thread off endwise
from the package while stationary, as in & re-
drawing operation for transfer to smaller bobbins
to be placed in the twisting machine, loops of
thread or filaments thereof, which were whipped
over the shoulders, may frequently cause catch-
ing, snagging, stretching and/or breaking the
- thread or component filaments thereof. In fact
it has been found that with aluminum bobbins
about- eight inches in diameter and eighteen
- inches long which can readily receive cakes which
will produce three to five pounds of dry yarn,
great and unsuitable variations in short length
" denier will occur. It was found that in three
pound packages of 300 denier yarn wherein the
thread had been whipped first over one shoulder
and then over the other, error in short length
denier of as much as 90 denier occurred.. These
and other difficulties are efficiently eliminated by
the present invention.

In accordance with the present invention un-
“usually ldrge bobbins of the above indicated di-
. mensions are adapted efficiently to receive cakes
.. which will result in from three to five pounds of

dry yarn which can be easily and efficiently re-
moved without damage by redrawing from the
stationary bobbins to smaller bobbins which can
_-then  be operated in usual twisting machines.

<
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" the initial or first course or layer of the cake 2% .

'35

40

45°

2 379,813

Referring to the drawings like numerals refer

_ to like parts throughout. In Fig. i is shown vari- -
ous conventional parts of a bobbin spmning ma-

chine combined with mechanism of the presént
invention. This machine 8 includes the usual
double bank, back to back, of spinning devices
inclusive of spinning baths {4, 11, pumps 12—I12,
candle filters (313, jets 14—{4, spindles {515

and driving mechanism (not shown) for the spin-

dles inclusive of a constantly and infinitely vari-

‘able speed reducer of well known type to accom-

modate the gradually increasing diameter of
the cakes while providing for constant rate of
take-up. As in the usual machine the threads
16—i6 each comprising & plurality of filaments
being drawn from one of the jets (4—i4 are
passed through or over guides such as glass.hooks

f1—11 carried by supports §3-18 suspended from -

laterals (8, 19 mounted on a traverse bar 20 to

-be reciprocated thereby. The motion of the
traverse bar 20 is such and so related to the ro-

tation of the bobbins 2121 as fo cross-wind the
threads in successive layers on the bobbinsto pro-
duce open cakes to permit eficient access of treat-

ing fluid to the interlor as is well-known in the .

industry.
Each package comprises a bobbin 21, prefembly

a perforated tube of aluminum about eight inches .

in diame and about eighteen inches long, on
which is built up a series of successive courses or
layers 22—217, et seq., of cross-wound thread with

the longest and the others successively foreshort-
ened so that no thread.or fllament thereof is
whipped over the resulting tapered shoulder 28,
as indicated in Fig. 4. The resulting cake 29 is

_provided with a covering net 30 securely binding
the threads in position which is formed by spin--

ning a few courses or layers that are similar to
the first or initial courses or layers of the cake

such as 22 and 23, but which are longer than any

©

of the latter since those net courses of layers
constitute the first courses or layers spun after

the traverse travel foreshortening mechanism has
been reset, i, e. the first courses or layers drawn
in a period of spinning between successsive doffs.

" The mechanism of the present fnvention com-
prlses a cam box or casing 81, provided with a

. ‘drive shaft 32 journaled therein connected by a

60

This is accomplished by €onstantly foreshorten-

ing the travel of the thread guide of the spinning
“machine step-by-step so that each of the succes-
sive courses or layers of thread is shorter than

the preceding ‘one and no- thread filament is.

_whipped over resulting tapered shoulders. Such

Suitable coupler 33 to & driving stub shaft 34
suitably journaled in- s rigidly mounted control
panel 38 which if desired may be an eid wall of

the machine, A’ spur gear .or sprocket 3§

- mounted on_ t.he end thereof is adapted to be con-

55

a cake which is free of .any loops of thread -
.whipped .over shoulders to bind them down may

“be somewhat unstable during subsequent treat-

ing, washing and drylng prior to twisting. This-
is effectively overcome in accordance with the

present. invention by providing a binding net
about the finished cake to form a stable package.
This is accomplished by resetting the step-by-
step traverse travel foreshortening mechanism
- Just prior to doffing, such as for about the last
thirty seconds of the spinning period between

" doffs so thet a few courses or layers, say two to

. four, or about thirty yards of thread similar to
biit slightly longer than the initial courses or
: layers of the cake will be applied to the cake to
" provide the net.covering. This protection of the
-cake greatly improves the condition of the pack-
age 50 that efficient redrawing can be obtained.

nected in any suitable manner to the variable
speed reducer which drives the bobbm spindles.

A heart cam 37 is mounted on_ the shaft 32 for

rotation therewith and the surfaces therein are
adapted for cooperation with a pair of follower
rolls. 38, 38 mounted upon and’ carried by a .car-

.ringe 3. The carriage 39 is provided with a pair

65

70

of parallel bores in which are glidably received a
pair of gulde bars or rods 40, 48 fixed in the cas-
ing 31 to serve as guides in the reciprocation of
the. i N

The c eumocarrles one Or more stub
shafts 41—41 on which are journaled one or more
pinions 42—42 which are meshed with a. fixed

rack 43 and a movable rack 44. The movable

rack 44 is mounted upon & second reciprocating

carriage 48 which similar to the carriage 38 has a-
pair of parallel bores slidably receiving a pair of -

- guide bars or rods -4, “ also fixed in the.

ca.sinz 3.

d csmace ll ln addiuon ‘to carryint'
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the rack 44 is provided with a stub shaft 47 upon
which is journaled the fulerum of a bell crank 48.
One end 49 of the bell crank 48 is forked as shown
in Fig. 8 to provide a palr of spaced apart arms
50, 50 between which is spanned a pin 81 carrying
a pair of spaced apart cross-heads 852, §2. An
enlarged-hole ‘53 through the traverse bar 20

receives the pin 5! with the cross-heads 62, 52

»slidably mounted in grooves in opposed sides of
the traverse bar 20. This mechanism constitutes
the drive for the traverse bar 28 with the pair of
carriages 39 and 45, the associated racks 43 and
44 and pinions 42—42 acting as a pinion gear
multiplier to increase the distance of travel or
reciprocating operation provided by the heart
-cam 37,

The other arm 54 of the béll crank is provided
at the end thereof with riding means or a fol-
lower 86 such as & cross-head adapted to ride
along s plane surface 36 or 67 which constitute
planular slides preferably formed by & groove 58

provided in the side of an elongated member &3

" pivotally mounted within the casing 81 by a stud
§0. This permits desired tilting of the slides to
alter the angle. or position of the bell crank 48
to vary. the distance of travel imparted to the

transverse bar 20 as will be explained more fully

hereinafter.

The angle of tilt of the slides 56 and ST is to

be varied in accordance with & predetermined
plan of operation and for this purpose is provided
. with an arm 6{ -having mounted on the end
thereof a segmental gear 62. In fact the struc-
ture 56-82 logically can be considered to be a seg-
mental gear structure pivoted at 89 and provided
with a pair of slides 56 and 57.

, A worm gear §3 suitably journaled in a support
. M pivotally mounted about an axis 68 carries &
driving pinion 66 meshed with 2 worm gear 67 on
" @ shaft 68 having its axis In coincidence with the
axis B5. ' The shaft 68 is coupled by a suitable
coupling member 69 to the stub shaft 70 jour-
naled in the wall or control panel 38. .

The end of the stub shaft 10 carries a raichet
1¢ - mounted . for rotation therewith providing
means for driving the worm gear 83.  The ratchet
71 is rotated clockwise step-by-step by a pawl 72
" eccentrically mounted on a stub shaft 34 by
. "means of an eccentric block 72 having its axis

offset from the axis of shaft 34 and positioned.

between a pair-of plates 18, 16 mounted and held
in position on the shaft 34 in any suitable man-
- ner such as by a collar 16 Jinterposed between the

| 3
walls of the casing 31 and coupled by a suitable
coupling member 81 to a stub shaft 82 which in

~ turn is jomrnaled in the wall or control panel 3§

and has affixed thereto a handle 83 adapted for
manusl operation. Shaft 80 also carries a reset
arm 84 rotatable therewith to engage a pin 8%

. mounted on the segmental gear 62 so that as the

10

16

20

cam 18 is rotated to permit the spring 17 to lift °
the worm gear 83 out of engagement with the
segmental gear 82, the arm 84 will be rotated
counterclockwise to engage the pin 85 and return
the segmental gear to its initial position.

Although not essential to the invention it is
desired to provide the mechanism with an alarm
system comprising an arm 88 pivoted to the cas-
ing 3! with a nose 87 thereon projecting through
the casing to engage a switch arm 88 adapted to
operate & sultable switch, such as a micro-
switch, in an electrical circuit including an alarm -
device. It will be seen from an inspection of Fig.

7 that as the segmental gear 62 is rotated to the

left the arm 88 is pivoted against the restoring
force of & biasing spring 89 finally to engage the
switch ‘arm 88 and cause closure of the alarm

‘eircuit.

An indexing device is provided for predeter-
mining the greatest length of travel of the trav-
erse bar 20. This comprises a plunger 80 jour-
naled in a port.ion of the frame structure in the

"casing 31 and adapted to have its lower end en-

gaged by some portion of the tiltable planular
slide device, such as & nose member 81. The upper

- end of the plunger 98 is engaged by an arm 82

fixed upon an index shaft 83 journaled in casing 3f -
and adapted to be coupled to a stub shaft (93 jour-
naled in wall or control pahel 35 carrying an index
arm 94 provided with a spring biasing detent de-
vice 85 adapted selectively to be engaged in a .

- series of index holes or recesses 86, 87, 98, 88 and

§06.  The arm 84, when in & position 50 that de-
tent 95 engages the recess 96 provides for a seven-
teen inch travel of traverse bar 20 and when in -
the position shown in Fig. 5 with the detent in
engagement with the recess 100 provides for a: ‘six-
teen inch travel. - The intermediaté recesses pro-

-vide quarter inch variations between sixteen and

- seventeen inches in the travel of the transverse

60

shank of the driving gear or sprocket 36 and the -

eccentric structure. Thus as the drive shaft 38 is
operated to rotate the heart cam 37 this ratchet
end pawl structure is operated to rotate step-by-

step the segmental gear structure ca.rrying the -

- slides 56 and 87,
To permit Wisengagement of the ‘worm. gear 88
‘trom the segmental gear 62 so that the latter may

be reset to initial position after having been

moved by the worm gear to its final position, that
is moved to the extreme right in Fig. 7, the end of

the worm gear shaft §63 is biased away from the’

segmental gear §2 by suitable means. Such
mearns may comprise a spring 77 having one.
thereof attached to the casing 3f and the other
end connected to the end of the worm gear shaft
.with suitable provision for permitting free rela-

tive rotation.. The worm gear 63 is heid in en-

- "gagemeént with the segmental gear 62, stressing
- biasing spring 11, by a cam 78 engaging & plate
78 on the top of the mounting bracket 64. Cam
.18 1s mounted upon a shaft 80 journaied in the

end

68

70

bar.

The casing 31 provides an oilwtight pan struc-
ture forming a cam box in which may be mounted
an oil pan 184 assoclated with oil conduits 102—
102 leading to various bearings in a manner not
indicated in detafl since this feature is not essen-
tial to the invention and details thereof will be
obvious to anyone skilled in the art. A drain plug -
{88 may be provided in the bottom of the cam
box for draining off oil.

In operation; with empty bobbins 2i—21
mounted upon spindles 15—48, threads I18—I6,
each comprising = & plurality of filaments, are
drawn up over the glass guide hooks 11—I11 and
after operation of the machine is commenced s0
that the bobbins are rotating ends of the threads
are given a wrap around the bobbins which will

_immediately be overlaid by a cross-wound strand
to secure-it in position. Operation of the ma-

chirie is such that the bobbins are rotated and the
traverse bar 20 reciprocated through driving
mechanism including a constantly and infinitely
variable speed redueer which gradually reduces at

- 5 definite predetermined rate the speed of rota-. -

tion of the spindles {818 and the speed of travel
of the traverse bar 20 to compensate for the grad-

. ual increase in diameter of the cakes as they are

(]

built up in successive iayers on the bobbins and -




4 |
" further to provide for a constant rate of take-up

of the threads by the bobbins while compensating
for the constant foreshortening of traverse travel

layers of the cake. )
On each revolution of the drive shaft'34 by the

sprocket 38 from the speed reducer the pawl 12

" rotates the ratchet Tl step-by-step so that the

. during-the spinning of the successive courses or

shaft 10 rotates the shaft 68 which in turn

through the worm gear 67 rotates the spur gear
¢8. The spur gear 68 rotates worm gear 63 which
" step-by-step advances the segmental gear 62 from
an initial position predetermined by the index
meaxs,. This index means as previously indicated
comprises arm 84, shaft §3, arm 82 and plunger 80
which bears against the nose 81 on the tfltable
slide member 88. . Assuming that this Jatter mech-
anism has been set for g sixteen inch travel of the
traverse bar 20, that is with the detent 98 in en-
- gagement with the recess 168, the traverse bar 28

10

15

20

during the winding of a first course or layer of .

thread upon the bobbin will cause the guide hook

2,379,818

traverse bar is gradually further foreshortened,
shortest travel during the ap of a cake being
obtained when the tiltable slide member has been
tilted away from the horizontal at an angle about
equal to the angle of tilt for maximum travel.
‘This latter condition is indicated on Fig. 7 by the
broken line Y, Variations in such relationshipsof
course will produce different operations while
still making for step-by-step foreshortening of-
travel of the traverse bar. A
A unique method of making bobbin packazes
of rayon cen be acccmplished by operation of this
mechanism, For example after a cake of cross-
wound thread of suitable size of the character
indicated has been built up of successive layers on
& bobbin and when the alarm indicates that the
predetermined limit of foreshortening of travel
has been reached, the travel foreshortening mech- |
anism can be reset to its initial position by ro--
tating the reset shaft 82 by the manual lever 83.
This wil! disengage the worm gear $3 from the

-~ segmental gear 62 and return the latter to inftial .

17 to lead the thread from one end of the bobbin .

to the other through an axial distance of seven-
teen inches. Then the segmental gear 62 will be
advanced a step by the previously described
mechanism to reduce the angle of tilt of the slide
member §8. This will cause the traverse bar to
-carry the guide hook 17 a foreshortened distance
so that the next course or layer wound upon the
bobbin will be of less length than the preceding
course thereby preventing any thread or filaments
thereof overlapping the ends of the first course.
This operation is repeated through the major por-
tion of the spinning period between doffs of fin-
ished packages, each of the succeeding courses or
-layers of cross-wound thread being foreshortened
to provide sloping shoulders in the cakes over
which no filaments are whipped. = -

“'The reciprocation of the traverse ba.r 20 with
* such foreshortening is obtained by means of oper-

25
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40

ation of the heart cam 37 which reciprocates the

carriage /39 through & predetermined travel of
uniform distance. The fixed rack 43, pinions 42—

42 and the carriage mounted movable‘rack a“
multiply or double this disténce in travel. Ac-
cordingly the carriage 48 carries bell crank 48 pe-
riodically back and forth a uniform distance with
foilower or cross-head 88 sliding back and forth
alang the inclined slides §8 and 67, -This in turn

éauses the bell crank arm 49 to reciprocate the-

traverse ba? 20. with the cross-heads 52--52 pro-

45

position wherein greatest travel of traverse bar
20 is obtained. In that position suitable-index-
ing means (not shown), which may be used if de-
sired, will indicate the precise ‘position in which .
the thread of the worm gear 63 will mesh with
teeth of the segmental gear 62 so that when the
shaft 82 is then rotated in the reverse direction
by means of the hand lever 83, the worm gear
63 will agaln be meshed with the segmental gear
62 and a few maximum-length courses or layers
of thread can be spun upon the finished cake to
pbrovide a binding net. Thereafter the machine is
stopped and the finished packages .of unique.
structure, each comprising a bobbin carrying s
cake with sloping shoulders bound into a stable
condition by covering nets, are dofféd or replaced
on the spindles by empty bobbins

This procedure permits the éfficient formation .

of unique cakes many times the gize of cakes -

previously known in the industry and accordingly
makes for econoiny in time and labor necessary
to doffing’ operations, which desirably cheapens
the manufacture of high quality yarn even
though the present invention requires an inter-

. mediate step of redrawing. The redrawing op-

60

viding for the necessary freedom of movement

effciently to accomplish thisend. . -

“The tiltable slide member §9 will provide for
maxiinum travel of the traverse bar 20 when the
former is at a maximum angle of tilt such as, for
exgmple, that shown in Fig. 7, and as represented
by thie broken line X. This travel will be fore-

iortened step-by-step by reducing step-by-step
sngle of tilt, length of travel about one-half
{hat provided during one period of spinning be-
v mg obtained when the slide member 89 is substan-
horizontal, that is when the slide surface is

m tially parallel to the path of the fulerum

of the bell crank 48, That condition obtains in .

- the present- mechanism with the arms of the beli

‘crank being located substantially at right angles-

.to each other and with the axis of the fulcrum

55

eration, comprising transfer of the thread from
these large packages to smaller bobbins which
are then mounted in twisting machines, is a much

more economical operation than the frequent -

labor- and time-consuminz operations essential
to doffing. .

Although only one cam box unit has been indi-
cated in the present drawing, it is to be under-

- stood that a plurality thereof may be used in a

single machine with respective shafts coupled to-
gether for simultaneous operation so that a num-
ber of traverse bars may cooperate to support
laterals from which the said guides are depend-

.ent. To this end all shafts journaled in a cam

box unit extend through the walls thereof on

- both sides to be coupled by suitable coupling

lying substantially in the same horizontal plane-70

in which the pivotal axis of the slide member is
_disposed. As the slide member 58 is then grad-
ually tilted away from the horizontal in the re-

verse direction by continuing the rotation of seg- -

members or devices as in the manner of coupling

" those shafts to the operating stub shafts jour- -

naled in the machine wall.~
It will thus be seen that among others the ob-.

- Jects set forth above are efficiently attained by

the practice of the present invention and since
certain changea may be made in carrying out the

\ above process, and modifications effected in the
-apparatus for practising the principle thereof,

without departing from the scope of -the inven-

tion, it is intended that all matter contained in .-

. menta.l gearin the same direction the travel of the 75 the above description or shown in the uocompsny '
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ing drawings shall be interpreted as illustrative
and not in a limiting sense. _

It is also to be understood that the following
claims are intended to cover all of the generic

and specific features of the invention herein de-

scribed, and all statements of the scope of the
_invention which, as a matter of langua.ge might
be said to fall therebetween.

Having described our invention, what we claim-

as new and desire to secure by Letters Patent, is:
1. In a rayon bobbin spinning machine, the
- combination comprising, a traverse bar carrying
a thread guide; means for reciprocating said trav-
erse bar including a member pivotally mounted to
said bar at one point, pivotally mounted at an-
other point on reciprocable means adapted for
* travel of uniform distance -and having riding
means at a third point; a tiltable plane-surface

over which said riding means is adapted to slide;”

10
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and means for changing step-by-step the angle "20

of tilt of said surface to decrease step-by-step
the successive travels of.said bar substantially
throughout the period of spinning a cake.

2. In a rayon bobbin spinning machine, the

combination comprising, a traverse bar carrying
a thread guide; means for reciprocating said trav-
erse bar including & bell crank having one end
pivotally mounted to- said bar, the fulcrum car-
.ried by driven reciprocating means adapted for
travel of uniform distance and the other end
provided with a follower, a tiltable planular slide
engaged by said follower; and means for chang-
ing step-by-step the angle of til{ of said slide to
decrease step-by-step the successive travels of
said bar substantislly throughout the period of
spinning a cake. .

3. In a rayon bobbin spinning machine, the
combination comprising, a traverse bar carrying
a thread guide; means for réciprocating said trav-
erse bar including a bell crank having one end
pivotally mounted to said bar, the fulcrum being
carried by driven reciprocating means adapted
for travel of uniform distance and the other end
.provided with a follower; g tiltable planular slide
- engaged by said fcllower; means for changing
step-by-step the angle of tilt of said slide to de-
crease step-by-step the successive travels of said
bar substantially throughout the period of spin-

ning a cake; and means for resetting the tiit- :

changing means to its initial position.

4. In-a rayon bobbin spinning machine, the
combination comprising, a traverse bar can'ying
a thread -guide; mesns for reciprocating said
traverse bar including a bell crank having one

end pivotally mounted to said bar, the fulerum:
being carried by driven reciprocating means

adapted for travel of uniform distance and the
" other end provided with a follower; a tiltable
planular slide engaged by sald follower, and gear-
ing driven by a ratchet device for changing step-
by-step the angle of tilt of sald slide to decrease
step-by-step the successive travels of said bar
. subs;antially throughout the period of spinning
‘& cake; :
5. In a rayon bobbin spinnmg _machine, the
combination’ .comprising, a traverse bar carrying

‘a thread. guide; means for reciprocating said.

traverse bar including a bell crank having one
end pivotally mounted on said bar, the fulerum
being carried by driven reciprocating means
adapted for travel of uniform distance and the
other end provided with a follower; a tiltable
planular-slide engaged by said follower, said slide
being pivotally mounted at a fixed point and
. ,having gear teeth; a chain of. gears having the
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driven one thereof meshed with said gear teeth;
and a-step-by-step ratchet to actuate the driving
gear of said chain for-changing step-by-step the
angle of tilt of said slide to decrease step-by-step
the successive travels of said bar substantially
throughoit the period of spinning a cake.

6: In a rayon bobbin spinning machine, the

- combination comprising, a traverse bar carrying

a thread guide; means for reciprocating said
traverse bar including a bell crank having one
end pivotally mounted to said bar, the fuleriim
being - carried - by ' driven reciprocating means
adapted for travel of uniform distance and the
other end provided with a follower; a tiltable
planular slide engaged by said follower, said slide
being pivotally mounted at a fixed point and hav-
ing segmental gear teeth; a worm gear meshed
with said gear teeth; and means including & step-
by-step ratchet to actuate said worm gear for
changing step-by-step the angle of tilt of said
slide to decrease step-by-step the successive
travels of said bar substantially throughout the
period of spinning a cake. °
7. In & rayon bobbin spinning machme, the
combination comprising, a traverse bar carrying
a thread guide; means for reciprocating said
traverse bar including a bell .crank -having:one
end pivotally mounted to said bar, the fulerum
being carried by driven reciprocating means
adapted for travel of unifbrm distance and the
other end provided with a'follower; a segmental
gear pivotally mounted at a fixed point and hav-
ing a pair of opposed planular slides between
which sald follower is adapted to ride; a worm
gear meshed with sald segmental gear; and

. means including a step-by-step ratchet to actuate

said worm gear for changing step-by-step angle
of .tilt of sald slides to decrease step-by-step the
successive travels of sald bar substantially
throughout the period of spinning a cake:

8. In a rayon bobbin spinning machine, the
combination comprising, a traverse bar carrying

" a thread guide; means for reciprocating said
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traverse bar including a bell crank having one
end pivotally mounted to said bar, the fulerum
being carried, by driven reciprocating means

.adapted for travel of uniform distance and the

other end provided with a follower; a segmental

.gear pivotally mounted at a fixed point and hav-.

ing a pair of opposed planular slides between
which said follower is adapted to ride; a worm
gear pivotally mounted about g driving shaft and
in one position meshed with said segmental gear;
means including a step-by-step ratchet to actuate .
Said worm gear through the driving shaft for
changing step-by-step angle of tilt of said slides
to decrease step-by-step the successive travels of
said bar substantially throughout the period of

" spinning- & cake; and means to disengage said

worm gear from said segmental gear and to re- .
tyrn the latter to initial position for repeating.
operation.

9. In a rayon bobbin spinnlng machine, the
combination comprising, a traverse bar carrying .
& thread guide; means for retiprocating said
traverse bar including s bell crank having one
end pivotally mounted to said bar, the fulcrum
being carried by driven reciprocating means
adapted for travel of uniform distance and the
other end provided with a follower; a tiltable
planular slide: engaged by ‘said follower; means
for changing step-by-step the angle of tilt of said
slide fo decrease step-By-step the successive
trave]s of said bar substantially throughout the
period of sp'nnlng 4 cake, & switch devxce for




. 6' .
cloging an alarm circult ha.ving a member en-
- gageable by sald slide at a predetermined posi-
tion; and means for resetting the tilt-changing

means to its initial position.
10. In a rayon bobbin spinning machine, the

9,379@13

crank adapted to slide along said sur!ace. and
means for changing step-by-step the angle of

- i1t of sald surface to decrease step-by-step the

combination comprising, a traverse bar carry- .
ing a thread guide; means for reciprocating said'

traverse bar including a bell crank having one
‘end pivotally mounted to said bar, the fulerum
being carried by driven reciprocating means
‘adapted for travel of uniform distance and the

other end.provided with a follower; a tiltable

10

planular slide engaged by said follower, gaid -

slide being pivotally mounted at & fixed point
and having segmental gear teeth; a worm gear
. pivotally mounted about a drlvins shett and in
one position meshed with said gear teeth; a
. spring biasing said worm gear away from said
gear teeth; cam means to hold said worm gear
in mesh with said gear teeth; means associated
with said cam means adapted to engage said
slide to return it to initial position when said
worm gear is disengaged; and means including
a step-by-step ratchet to actuate sald worm gear
- for changing step-by-step the angle of tilt of
said slide to decrease step-by-step the succes-

sive travels of said bar substantially throughout .

the period of spinnlng a cake..

11, In a rayon’ bobbin spinning machine, the-

combination comprising, heart cam means, .

‘member reciprocable by said means, a bell erank
having its fulcrum carried by saild member, a
reciprocatively mounted traverse bar carrying a
thread guide for movement substantially paral-
1el to the axis of a bobbin rotating member and
engaged by one end of said bell crank, a tiltable
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successive travels of sald bar substantially
throughout the period of spinning a cake.
13. In a rayon bobbin spinning machine, the
combination comprising, a rotatable heart cam,
a reciprocatively mounted carriage carrying
cam followers, a pinion gear mounted on said:

-carriage, a fixed gear rack meshed with sald

pinion, a second reciprocatively mounted car-
riage having a gear rack meshed with said pin- .
jon, a bell crank having its fulcrum carried by
said second carriage, a reciprocatively mounted
traverse bar carrying a thread guide for move-
ment substantially parallel to the axis of & bob-

.bin rotating member and engaged by one end of

said bell crank, a tiltable plane surface, a follower
on the other end of said bell crank adapted to
slide along sald surface, and means for changing
step-by-step the angle of tilt of said surface ‘to
decrease step-by-step the successive travels of

_said bar substantially throughout the period of

25

spinning a cake.
14. Method of making a cross wound package

- of rayon comprising, reciprocating a thread fila-

;o
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plane surface, a follower on the other end of -

" gaid bell crank adapted to slide along said sur-

face, and means for changing step-by-step the -

-"_ angle of tilt of said surface to decrease step-by-

step the successive travels of said bar substan- -

tially throughout the period of spinning a cake.
12. In a rayon bobbin spinning machine, the
‘combination comprising, heart cam means, a
rack and pinion gear multiplier mechanism op-
erabie by said cam means, & member reciprocable
by said mechanism, a bell crank having its ful-
u-mn carried by said member, a reciprocatively
mounted traverse bar carrying a thread guide

for movement substantially parallel to the axis
of a bobbin rotating member and engaged by
one end of said bell crank, atiltaby

face, & follower on the eﬂier f said bell

plane sur-
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ment guide by traverse mechanism through suc-
cessive travels from an initial long travel;-slight-
ly foreshortening step-by-step the successive
travels of said guide to a relatively short final
travel, subsequent to reciprocation of said guide
through its first few long travels drawing thread
filaments across it onto a rotating bobbin: to
cross wind a plurality of successively shorter
thread filament layers thereon until a shortest
layer is formed by movement of ‘said guide -
through the relatively short final travel to.pro- -
duce a finished cake, resetting the traverse
mechanism prior to dofing the package to pro-
duce the initial long travel of said guide which

.is longer than that employed in forming the first

layer of thread filaments wound on the bobbin,
and reciprocating sald guide through the first
few long travels while drawing thread filaments
across it onto the rotating finished cake to wind
& crosswise binding net of a few layers around
the cake, with the first layer of the net being
longer than the first cake layer of thread fila-
ments wound on the bobbin and the remaining .
layers of the net being procressively shortened.

GHBERT ‘T. LOVERIDGE,
. HARRY E. CARLSON. -



