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As is well understood by those familiar with 
the commercial methods of producing thread or 
yarn from artificial fibers of various kinds (here 
inafter referred to generically as rayon), it has 
been a common practice to cut up the rayon tow 
into short lengths of, say, in the neighborhood 
of an inch and a half, in order to make it pos 
Sible to use this material in cotton mill ma 
chinery. That is, the tow is originally produced 
in the form of a composite strand containing 
Several thousand individual continuous fibers of 
very fine gauge and the cutting operation re 
duces these continuous lengths to those com 
parable to cotton so that it can be handled in 
the cotton working machinery with which mills 
customarily are equipped. 

In Order to avoid Some of the expense involved 
in the foregoing process, it has also been pro 
posed to run a tow of the character just de 
Scribed, through a drafting mechanism so con 
structed as to break the strands while they are 
being fed from a holding set of rolls to delivery 
rolls, thus eliminating the necessity for a sepa 
rate chopping step and combining it with a draft 
ing operation. In practice the resultant product 
Subsequently is fed to spinning instrumentali 
ties which twist it into a yarn. 
The latter process yields certain advantages 

but the machinery provided for practicing this 
method has not, proved entirely satisfactory. It 
is important to the production of good yarn by 
this method to provide a very positive holding 
action at the rear rolls of the drafting mecha 
nism and an equally positive feeding action at 
the front rolls. Without either one of these two 
positive factors, the resulting product will vary 
to such a degree that it is unsatisfactory. And 
it has been particularly difficult to produce a 
positive holding action at the rear rolls with any 
thing except a very cumbersonne mechanism. 
The present invention is especially concerned 

with the foregoing considerations, and it aims 
to improve tow drafting mechanisms of the char 
acter above described with a view to curing the 
defects above referred to. 
The nature of the invention will be readily 

understood from the following description when 
read in connection with the accompanying 
drawings, and the novel features will be particul 
larly pointed out in the appended claims. 
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In the drawings, 
Fig. 1 is a front elevation of a portion of the 

drafting mechanism of a Spinning frame embody 
ing this invention; 

Fig. 2 is a vertical, Sectional view on the line 
2-2, Fig. 1; 

Fig. 3 is a similar view taken Substantially on 
the plane of the path of travel of a strand 
through the drafting mechanism, this plane be 
ing indicated at 3-3 in Fig. 1; 

Fig. 4 is a side elevation, partly in Section, 
showing the rear set of rolls and the supporting 
and weighting mechanism for them. On a larger 
Scale; and 

Fig. 5 is a top view showing certain details of 
the weighting mechanism for One of the rolls of 
the rear set. 

Referring first to Figs. 1 and 2, the drafting 
mechanism there shown comprises a front or 
delivery set of rolls including a top roll 2 and 
a lower roll 3, and a rear or holding set of rolls 
including a middle roll 4 and two rolls 5 and 6 
mounted at opposite sides of it. Each of the 
front rolls and the rear rolls 5 and 6 includes two 
bosses so that a single set of rolls feeds two 
strands simultaneously to the Spindles COOper 
atting with the respective Series of bosses. The 
lower front roll 3 and the rear middle roll 4 are 
positively driven by a mechanism similar to those 
used in the orthodox drafting mechanisms of 
Spinning frames to drive the lower front and 
rear rolls of Said mechanisms, and they are Sup 
ported in much the same manner in a series of 
roll stands 7, as best shown in FigS. 2 and 3. 
These stands are spaced apart by Suitable inter 
vals, the reduced sections of the lower roll 3, be 
tween certain of its bosses, resting in U-shaped 
bearing portions provided in the roll stands. 
The rear roll 4 is similarly supported. 
In FigS. 2, 3 and 4, bearing blocks for the mid 

dle rear roll are shown at 8, and they are mount 
ed on ribbed upper surfaces of the roll stand 7 
for adjustment toward and from the front roll. 
They are secured in their adjusted positions by 
bolts passing through the respective blocks 8, as 
in the orthodox roll stand construction for spin 
ning frames. One of these bolts is ShoWn at 2 
in Fig. 4. 
The front top roll 2 and the rear roll 5 are 

solid rolls fast on arbors 2 and 3, respectively, 
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the former being supported in cap bars 0, Fig. 
1, While the latter is similarly supported in cap 
bars f4. Some of the cap bars are mounted di 
rectly on the bearing blocks 8, as shown in Fig. 
4, and those between roll stands are supported 
on a bar or rail 6, Fig. 2, which is bolted Se 
curely to the roll stands and runs the entire 
length of the frame. The rear roll 6 is mounted 
on ball bearings supported on a stationary or 
“dead' spindle 5, Figs. 2, 3 and 4. Its oppo 
site ends are supported in two plate-like brack 
ets fi, Suspended on the bar 6, so that they can 
have a slight Swinging movement toward and 
from the middle roll. The other rols 6 are sini 
larly supported and the individual brackets of 
each pair are slotted to receive the opposite ends 
of a spreader plate f8, as best shown in Fig. 5, 
this arrangement being utilized in weighting 
each roll 6. 
As above indicated, an important problem in a 

mechanism of this type is to produce a positive 
feeding action at the front rolls and a positive 
holding action at the rear rolls. The latter has 
proved to be even a more difficult problem than 
the former. It is partly for the purpose of solving 
this problem that the peculiar arrangement of 
rear rolls shown in the drawings has been pro 
vided. Also. for this purpose a weighting mecha 
nisin is combined with it in a unique manner, the 
entire combination producing the results desired. 
As best shown in Figs. 3 and 4, the weighting 

mechanism includes a spring 2 housed in a 
tube or holder 22 in which a plunger 23 is mount 
ed to slide. At one end this plunger has a head 
24 threaded on to it, while its opposite end is 
curved and hooks through a hole in the Spreader 
8, this hole being located at a point midway be 

tween the brackets -il, Fig. 5. Rigidly se 
cured to the upper end portion of the tube 22 
and forming part of the holder is an arm 26 ex 
tending at right angles to the tube and carrying 
a pivot pin 27 on which another arm 28 is full 
crumed. The latter carries a shoe 30 provided 
with an arcuate face which rests on the outer 
race of a ball bearing 5', smaller in diameter 
than the roll 5 and mounted on the spindle 3 
between the two bosses of this roll. 

It will be evident from an inspection of Fig. 4 
that because the spring 2 is of the compression 
twpe with one end bearing against the bottom 
of the tube 22 and the other against the head 
24, it exerts a strong pressure directed along the 
line A-A, Fig. 4, connecting the plate f8 with the 
axis of the pivot 27, which pressure tends to 
squeeze all three of the rolls. 4,5 and 6 together. 

Considering a single strand S, Figs, 3 and 4, to 
be drafted by these rolls, it is led from a spool, 
or other source of supply, around three stationary 
grooved guides 3, 32 and 33, all mounted on a 
bracket 34 which is bolted to the cap bar 4, and 
it passes from the last mentioned guide, in a 
counter-clockwise direction, around one of the 
bosses of the top roll 5 for approximately 180°, 
then in a clockwise direction around the middle 
roll 4 to the apron 9, which runs over the roll 6. 
Thence it runs under a slip roll 36, Fig. 3, through 
a trumpet 37 to the bite of the delivery rolls 2 
and 3 from Which it is guided to the ring or other 
spinning instrumentality. Thus it makes a long 
wrap around both rolls 5 and 4 and runs through 
two bites, one between the rolls just named and 
the other between the middle roll 4 and the apron 
9 supported by the lateral roll 6. This arrange 
ment, pius the pressure applied at the bites just 
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mentioned, provides a very strong, non-slipping 
grip of the rolls on the strands. 

It should be observed that when the rear rolls 
are in their running positions, as shown in Fig. 4, 
the axis of the top rolli 5 is below the pressure 
line A-A. This fact prevents any tendency of 
the spring pressure to swing the arm 28 in a 
counter-clockwise direction which might release 
the contact of the shoe with its bearing 5', and 
throw the weighting nechanism out of its opera 
tive position. Because the brackets can Swing 
somewhat to move the roll & toward and from the 
middle roil É, anti the mounting of the roll 5 in 
the cap oar permits a similar anovernent of the 
latter roll, those conditions necessary to enable 
the parts to function as above described are pro 
vided. At the same time the weight can be re 
iieved quickly by Swinging the arm 28 in a 
counter-clockwise direction, thus unlocking the 
rolis and permitting tine weighting unit to be re 
moved, if desired for any reasoil. 

In replacing the weighting mechanism, the arm 
28 is swung in a clockwise direction, Fig. 4, while 
the shoe is in contact with the outer race of the 

5 ball bearing 5' which is mounted on the Spindle 
3 between the rolls 5-5, Said Swinging naove 
ment continuing until the axis of Said spiradle or 
shaft, 3 passes the pressure line A-A, Fig. 4. 
Up to this time the force applied to the lever 
aust be increased, but after this dead center posi 
tion is passed, the spring 2 then tends to tip 
the lever 28 clockwise into its final position, 
where the bearing 5' strikes the tube 22. In 
other words, the spring 24, at this time, tends to 
crowd the roll 5 toward the tube and that action 
is stopped by the engagement of the bearing 5' 
With the tube. 

It should also be noted that the longitudinal 
stress on the straad as it passes from the preten 
sicning means to the feed rolls 6 and 6 tends to in 
crease the pressure on the strand at the bites be 
tween the roils 4 and 5, and the rolls 4 and 6, 
since the force exerted by the Strand lipon the 
roll 5 in a generally upward and backward direc 
tion tends to increase the distance from the axis 
of roll 5 to the spreader plate 8 because of the 
offset relationship of the axis of roll 4 from the 
line A-A. This increase in distance increaseS 
the compression of the spring 2. As the con 
pression of spring 2 f is increased it tends to 
hold rolls 5 and 6 more firmly against roll 4. 
The spreader 8 distributes the pressure of the 

weighting mechanism. Substantially equally on the 
two brackets with which it is associated, and 
thus equalizes the pressure of the two bosses of 
each roll 6 on both Strands running in contact 
With them. 
As best shown in Figs. 2 and 3, the weighting 

unit above described is duplicated at the lower 
rolis to weight then, and the corresponding parts 
are designated by the same, but primed, numerals. 
The hook 25' engages a lug 38 which forms a part 
of a Snail bracket f, bolted to one of the cross 
bars 40, while the pressure applying arm. 28' acts 
on the Surface of a ball bearing roll 2' mounted 
On the Shaft 2. Thus this mechanism serves to 
load the top roll 2 with sufficient pressure to make 
the front rolls grip the strand firmly. 
The apron 9 is driven by the power operated 

roll 4 at the area where the apron is pinched 
between this roll and the guide roil 6. It is guided 
over a stationary bar 42 and is tensioned by the 
usual take-up roll 43, controlled by a pair of links 
44 which are separately pivoted at 45. It will be 
observed that the driving contact of the roll with 
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the apron is applied to the outer surface of the 
apron, as distinguished from the usual driving ar 
rangement in mechanisms in which aprons are 
employed. 

Because the roll spacing is excessive, as con 
pared to that of the common forms of Spinning 
frames, running from, say, six inches to thirteen 
inches or thereabouts, a stationary intermediate 
plate 46, Figs. 1 and 3, is provided to support the 
central portion of the apron against vibration 
that night be troublesome. 
When the mechanism is in operation the for 

ward rolls may be running at a Surface Speed 10 
to 40 times that of the rear rolls, these speeds, of 
course, varying with the production and draft 
desired. In any event, it is made such that the 
tow is placed under a tensile strain Sufficient to 
break the individual continuous fibers of Which 
it is composed. This breaking Operation proceeds 
progressively as the fibers are fed from the rear 
to the front rolls, and it may be seen taking place 
along approximately the entire length of the 
tow between the two sets of rolls. Drafting of 
the tow occurs simultaneously. Some Splaying 
or dispersion of the ends of the fibers occurs at 
the points of rupture and the slip rolls 36 Sup 
ported in the brackets 36, Fig. 2, cooperate with 
the apron in exerting a control of these fiber 
ends. A further control of this splaying action 
is afforded by the trumpet 37, this member pref 
erably being slotted axially at its upper side to 
facilitate threading up. 
This machine has proved, in actual mill use, 

that it accomplishes the objects of this invention, 
as above set forth, in an entirely Satisfactory 
manner. The front set of rolls positively feeds 
the fibers, exerting the heavy pull on them nec 
eSSary to break and draft then, while the rear 
rolls hold the tow positively against the pull of the 
front rolls. In Some measure the accomplish 
ment of these objects is facilitated by the prelim 
inary tension applied to the tow by its passage 
over and around the three guides 3, 32 and 33, 
and the operation of both sets of rols also is 
improved by covering the top rolls 2 and 5 and 
the middle roll 4 with a material, such as Syn 
thetic rubber, which gives them a moderate de 
gree of yield or resiliency. Mainly, however, the 
success of the machine is due to the rear roll 
arrangement and the weighting mechanism used 
with it. 
While I have herein shown and described a pre 

ferred embodiment of my invention, it will be 
evident that the invention is susceptible of emi 
bodiment in other forms without department 
from the spirit or scope thereof. 

Having thus described my invention, what I 
desire to claim as new is: 

1. In a textile drafting mechanism, the com 
bination of front and rear sets of rolls spaced 
apart to feed a composite Strand of textile fibers 
from one set to the other, the front set of rolls 
running at a surface Speed Sufficiently higher 
than that of the rear Set to break the individual 
fibers and to draft the strand as so modified, 
said rear set of rolls comprising a positively driv 
en middle roll and two additional rolls at oppo 
site sides of it frictionally driven therefrom, the 
axis of said middle roll being offset from the 
plane passing through the axes of the other two 
rolls associated with it in a direction opposite 
to the direction of travel of Said strand away 
from the middle roll, means Supporting said ad 
ditional rolls for movement toward and from 
said middle roll, means for guiding Said strand 
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6. 
to Said rear Set of rolls in such a manner that it 
makes a partial Wrap around one of Said addi 
tional rolls and then around said middle roll so 
that it provides two bites through which the 
Strand runs, and a weighting mechanism forcing 
all three of the rear rols together. 

2. In a textile drafting mechanism, the com 
bination of front and rear sets of rolls spaced 
apart to feed a composite strand of textile fibers 
from one set to the other, the front set of rolls 
running at a surface speed sufficiently higher 
than that of the rear set to break the individual 
fibers and to draft the strand as so modified, 
said rear set of rolls comprising a middle roll 
and two additional rolls at opposite sides of it, 
means supporting said additional rolls for move 
ment to Ward and from Said middle roll, means 
for guiding Said Strand to said rear set of rolls 
in Such a manner that it makes a partial wrap 
around a first one of Said additional rolls and 
then around said middle roll so that it provides 
tWO bites through which the Strand runs, said 
means including Stationary guide means arranged 
to guide said strand in a path around the Sta 
tionary Surfaces of Said guide means to Snub it 
and thereby apply a tension to the Strand prior 
to its contact with the first additional roll of 
said rear Set, and a weighting mechanism forc 
ing all three of the rear rolls together. 

3. In a textile drafting mechanism, the com 
bination of front and rear sets of rolls spaced 
apart to feed a composite strand of textile fibers 
from one set to the other, the front set of rolls 
running at a Surface speed sufficiently higher 
than that of the rear set to break the individual 
fibers and to draft the strand as so modified, 
Said rear Set of rolls comprising a positively driv 
en middle roll and two additional rolls at oppo 
site sides of it frictionally driven therefrom, 
near S Supporting said niddie roll for rotation 
around a fixed axis, means supporting said addi 
tional rolls for rotation around axes parallel to 
that of Said middle roll but movable toward and 
from the middle roll, means for guiding said 
Strand to said rear set of rolls in such a manner 
that it makes a partial wrap around one of said 
additional rolls and then around said middle 
roll SO that it provides two bites through which 
the Strand runs, and a weighting mechanism 
forcing all three of the rear rolls together. 

4. In a textile drafting mechanism, the com 
bination of front and rear sets of rolls spaced 
apart for feeding and drafting a composite strand 
of textile fibers, one of said sets of rolls compris 
ing a middle roll and two additional rolls at oppo 
Site Sides of it, and weighting mechanism strad 
dling Said one set of rolls comprising a spring, 
a holder in which said spring is supported, a 
plunger slidable in Said holder, a hook connected 
With Said plunger and arranged to engage a ma 
Chine part having a fixed relationship to one of 
Said rolls, a member carried by said holder and 
having an offset relationship to the holder, a 
part carried by the member for engaging another 
member having a rolling relationship to another 
of Said rolls, Said hook and the latter part being 
arranged to apply pressure to said rolls to force 
then toward each other, and the holder being 
Offset laterally with reference to said rolls and 
extending at approximately right angles to them. 

5. In a textile drafting mechanism, the com 
bination of front and rear sets of rolls spaced 
apart for feeding and drafting a composite 
Strand of textile fibers, one of said sets of rolls 
comprising a middle roll and two additional rolls 
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at opposite sides of it; and weighting-mechanism 
straddling: said: one 'set of rolls comprisingia: 
spring; a höider in which said spring is supported, 
a plunger slidable in said holder, a hook con 
nected with said, plunger and arranged to en 
gage a machine part having a fixed relationship 
to one of said rolls: a member carried by Said 
holder and having an offset relationship to the 
holder, an arm pivoted on said member and pro 
vided with an arcuate face to engage a cylindri 
cal surface of one of said rolls, said holder ex 
tending. at right; angies to said rolls, said hook 
and the pivotal axis of said arm being so offset 
laterally, from said holder that the line of pres 
sure exerted hy said spring through said hook 
and said: 'arini'passes through said rollis at one 
side:of the plane. connecting their axes and the 
relation. of said arr to the roil surface which 
it engages tends to crowd one of said rolls and 
the holdier together. 

6. In a textile drafting mechanism, the com 
binations of front and rear sets of rolls spaced 
apart to feed a composite strand of textile fibers 
from one set to the other, the front set of rolls 
running at a higher surface speed than the rear 
set, whereby said stirand is drafted, one of said 
sets of rolls including one roll revolving on a 
substantially fixed axis and a second roll sup 
ported for rotation on, an axis movable toward 
and from said fixed axis, said second roll being 
Supported on two brackets mounted on the na 
chine fraine for movement toward and from its 
companion roll, a spreader engaging both of said 
brackets and a spring weighting mechanism, said 
Spring . Weighting mechanism being connected 
with said spreader to operate through it to force 
said second roll against its companion rol. 

7. In a textile drafting mechanism, the combi 
nation of front and rear sets of rolls Spaced apart 
to feed -a, composite Strand of textile fibers from 
one set to the other, the front set of rolls run 
ning at a Surface Speed sufficiently higher than 
that of the rear set to break the individual fibers 
and to draft the strand as so modified, said rear 
Set of rolls comprising a middle roll and two ad 
ditional rolls at opposite sides of it, means for 
guiding said strand to said rear set of rolls in 
Such a manner that it makes a partial wrap 
around cne of Said additional rolls and then 
around said middle roll so that it provides two 
bites through which the strand runs, each of said 
rolls including two bosses spaced "apart to engage 
independent substantially parallel strands, in 
combination with means supporting one of said 
additional rolls and comprising two brackets 
nounted on the machine frame for movement 
about a horizontal axis toward and from the 
middle roll, a spreader engaging both of said 
brackets, and a weighting mechanism connected 
With Said 'Spreader midway between the brackets, 
whereby it operates through them to force the 
roll Supported on them into contact with said 
middle roll. 

8. In a textile drafting mechanism, the corn 
bination of front and rear sets of rolls spaced 
apart to feed a composite strand of textile fibers 
from one set to the other, the front set of rolls 
running at a Sufficiently higher surface speed 
than that of the rear set to break the individual 
fibers and to draft the strand as so modified, 
S&id rear Set of -rollis comprising a positively 
driven middle roll and two additional rolls at 
opposite sides of it frictionally driven therefrom, 
means for guiding said strand to said rear set 
of rolls-in-Such a manner that it makes a partial 
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wrap around ioné i of said additionial rolls and 
then a wrap of at least 180 degrees around said: 
middle rollsd that it provides two bites through 
which the strand runs, an apron running over 
the other of said additional rolls and nipped be 
tween said additional roll and said middle roll 
and conveying the strand being drafted to a point 
adjacent to the bite of said front rolls, and a 
spring weighting mechanism forcing the rear-set'; 
of three rolls together. 

9. In a textile drafting mechanism, the -com - 
bination of front and rear sets of rolls spaced 
apart to feed a composite strand of textile 
fibers from one set to the other, the front set 

lá of rollis running at a sufficiently higher surface 
speed than that of the rear set to break the in 
dividual fibers and to draft the strand as so modi 
fied, said 'rear set of rolls comprising a middle 
rol and two additional rolls at opposite sides of 
it, means for guiding said strand to said rear set 
of rolls in such a manner that it makes a partial 
wrap around one of said additional rolls and then 
around said middle roll so that it provides two 
bites through which the strand runs, an apron 
running over the other of said additional rolls 
and conveying the strand being drafted to a point 
adjacent to the bite of said front rolls, and means 
supporting the central part of said apron in sub 
stantially the plane passing through the bites of 
the front rolls and the rear rolls which engage 
the apron, and a spring weighting mechanism 
forcing all three of the rear rolls together. 

10. In a textile drafting mechanism, the com 
bilation Cf front and rear Sets of rolls Spaced 
apart to feed a composite strand of textile fibers 
from one set to the other, the front set of rolls 
running at a sufficiently higher surface speed 
than that of the rear set to break the individual 
fibers and to draft the strand as so modified, said 
rear set of rolls comprising a middle roll and two 
additional rolls at opposite sides of it, means for 
guiding said strand to said rear set of rols in 
Such a manner that it makes a partial wrap 
3round one of said additional rolls and then 
around said middle roll so that it provides two 
bites through which the strand runs, an apron 
running over the other of said additional rolls 
and conveying the strand being drafted to a point 
adjacent, to the bite of said front rolls, additional 
means cooperating with said additional roll to 
Support and guide said apron, whereby it under 
lies the strand of broken fibers until they reach 
the delivery end of the latter, and a trumpet 
through which the drafted strand passes from 
the apron to the bite of the front rolls. 

11. In a textile drafting mechanism, the com 
bination of front and rear sets of rolls spaced 
apart to feed a composite strand of textile fibers 
from one set to the other, the front set of rolls 
running at a sufficiently higher surface speed 
than that of the rear set to break the individual 
fibers and to draft the strarid as so modified said 
rear set of rolls comprising a power driven roll 
and an idle guide roll directly below said power 
driven roll, an underlying and conveying apron 
running Över said 'guide roll and pinched between 
it and said power driven roll whereby the apron 
is driven by the contact of the latter roll with 
the outer surface of the apron, additional means 
between the two sets of rolls for guiding and ten 
Sioning Said apron, and means for weighting both 
sets of said rolls. . . 

12. In a textile drafting mechanism, the com 
bination of front and rear sets of rolls spaced 
apart to feed a composite strand of textilenbers' 
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from one set to the other, the frontset of rols run 
ning at a sufficiently higher Surface speed than 
that of the rear set to break the individual fibers 
and to draft the strand as so modified, Said rear 
set of rolls comprising a power driven roll and 
two additional rolls at opposite sides of it, means 
for guiding said strand to said rear Set of rolls 
in such a manner that it makes a partial wrap 
around one of said additional rolls and then 
around Said middle roll so that it provides two 
bites through which the strand runs, an apron 
running around the other of Said additional rols 
and driven by Said middle roll, and additional 
means cooperating with the latter of Said addi 
tional rolls to Support and guide Said apron SO 
that it conveys the strand being drafted to a 
point adjacent to the bite of said front rolls, the 
driving contact of said middle roll with said 
apron being exerted on the outer surface of said 
arO. 

WRG. A. BURNHAM. 
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