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19:Claims. (CI. 19-130) 1. 2. 

This invention relates to the drafting.of roving twisting do not overlap as they do in the mule, 
and to the spinning of roving into yarn. It is tirely consecutive. However, the Amers 
particularly adaptable to cotton rovings and is continuous as contrasted with the 
yarns, and to mixtures of cotton and other . termittency of the British system, and the dif 
but is also applicable to other kinds, offibers. 5. ference in cost of spinning, on this account is so 
The objectives...of this invention, are: . . mules used;in 

(1) To obtain-greater. uniformity and smooth- very small number 
ness of finish so. as to obtain substantially, a. 
-combed yarn appearance:from roving which is . 
-not-combed; - (2):-To be able-to spin yarns of good quality from. 
shorter-fibers; . . . . . 

(3) To increase the speed of spinning; 
(4) To reduce the cost of spinning; 
(5) To reduce the rate of...ends coming down; 

an angle with 
15, each other and thereby impart a rotation to the 

way and 
adapted to it has long been 

and twisted is substan Ys...w.. 25 through its entire length andlint 

restricted. small region close to the nip of 
the hyperboloids; the long draft and simultane 
ously a small amount of twist, is imparted to a 

the nip of the l of the feed roll system may 

its entirelength, except for a very shor 
from the l; e last. nip of the feed roll-system to the 
twisted portion of the roving. - 

In American practice, as contrasted to the Eng 
lish, the roving travels:from the drafting rolls to 
the spindle which does not travel but only, ro 
tates, That is, the operations of drafting and 
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a Small amount of draft to a much longer draft 
previously produced in the conventional manner. 
When simultaneous draft and twist is imposed, 

as in the mule, or as in the German proposal, the 
advantage claimed is that those portions of the 
roving which are relatively thin will take more 
twist and hence less draft. American spinners 
have claimed that this advantage does not pro 
duce any appreciable improvement in the yarn. 
except possibly for exceedingly fine yarns. My 
experiments support this latter view as Will be 
described below. 
When simultaneous twisting and drafting is 

imposed, as in my System, however, my experi 
ments show that I do produce. a smoother and 
more uniform yarn. The reasons for this will 
be discussed in connection with Figs. 5 and 6 
below. 
My invention will be more fully understood by 

reference to the accompanying drawings, in 
Which S. m. 

Fig. 1 shows a diagrammatic side elevation of 
the eSSential parts of a spinning frame employing 
hyperboloidal rols as the main drafting rolls 
according to Any invention; 

Fig. 2 is a plan view corresponding to Fig. 1; 
Fig. 3 is a diagrammatic side elevation of a 

Spinning frane employing hyperboloidal rolls as 
the main drafting rolls, in which a belt system. 
is employed in a manner which is Well known in 
the Spinning art today; 

Fig. 4 is a plan view corresponding to Fig. 8: 
Fig. 5 is a diagrammatic plan view, showing 

the effect on the roving of the process employed 
in mule Spinning or in the German disclosure 
referred to; 

Fig. 6 is a plan view showing diagrammatically 
the effect on the roving of the hyperboloids as 
employed according to my invention; 

Fig. 7 is a diagraminatic side elevation showing 
the eSSential parts of a spinning frame employ 
ing hyperboloids both as feed rolls and as draft 
ing rolls according to my invention; 

Fig. A is similar to Fig. 7, showing a modifica 
tion thereof comprising a friction drag between 
the feed rolls and the drafting rolls; 

Fig. 8 is a plan view corresponding to Fig. 7; 
Fig. 9 is a plan view in the direction of the 

arrow IX of Fig. 10 showing diagrammatically 
the application of hyperboloids both as draft, 
rolls and feed rolls to a spinning frame; 

Fig. 10 is a side elevation of the apparatus 
shown in Fig. 9, the apparatus being shown partly 
in section on the line :)--O of Fig. 9; 

Figs. 11 and 12 are similar to Figs. 9 and 10 
respectively and show an alternative embodiment, 
Fig. 12 being taken on the line (2-2 of Fig. 11; 

Fig. 13 is a plan view showing a portion of the 
apparatus of Fig. 9 as modified by the provision 
of a positive drive for the upper feed rolls and 
for the upper draft rolls; 

Fig. 14 is a front elevation detail view show 
ing one of the nating pairs of hyperboloidal rolls 
Of Fig. 13 and the gearing associated therewith; 

Fig. 15 is a detail section on the line 5-5 of 
Fig. 13, and 

Fig. 16 is a pian view showing a portion of 
the apparatus of Fig. 11 as modified by the pro 
vision of a positive drive for the upper feed rolls 
and for the upper draft rolls. 

Referring to the drawings, A and B repre 
Sent a pair of feed rolls as employed in conven 
tional frames. A and B represent a pair of 
So-called breaker-draft rolls also as employed in 
Conventional frames. The amount of draftime 

O 

4. 
posed by the breaker-draft rolls A-B is only a 
matter of a few percent; in fact, the main func 
tion of using two sets of rols, and if, for 
feeding purposes is to insure more uniform feed 
without employing excessive pressures. The 
Systein of rolls A and B, A and B, will here 
after be collectively referred to as the “feed rol 
System” or as the “feed roll means.” Under suit 
able conditions they may comprise only a single 
pair of rolls instead of two pairs as shown in 
Fig. 1. 
From the feed roll System the roving 20 passes 

to the hyperboloidal iong draft rolls 2A-2B. 
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In nodern systems the drafting rolls inpart long 
drafts of the Order of i0 to 20, or even more. In 
my System impose the same order of magnitude 
of draft by the drafting rolls 2A-2B. But 
instead of being cylindrical in form the draft 
rolls are hyperboloidal with axes making an angle 
With each other. Hyperboloidal surfaces are used 
in my system because they have the property of 
having line contact. If cylindrical rolls were 
enployed. With non-parallel shafts, the contact 
between the roll surfaces would only be at a 
flattened point instead of along a line and hence 
Would not be Suitable for the purposes here in 
tended. Of course, it is not necessary that the 
surfaces employed be accurately hyperboloidal, 
in a rathematical Sense, but only that they shall 
be hyperboloidal within the accuracy required for 
time purposes intended. The action of these 
hyperboloidal rollers is to roll the roving while 
drafting it, thereby in parting simultaneous draft 
and twist. However, it must be understood that 
the twist imposed is only a “false twist' or “non 
conservative twist.' For example, in Fig. 1 the 
effect of the hyperboloidal rollers i2A-2B is 
to impart a twist to the stretch of roving 2A 
between the nip of the hyperboloids and the nip 
of the breaker-draft rolls A-B. The rowing 
issuing from the hyperboloids toward the eye 
3 Of the Spindle will have no twist, except inso 

far as tWist is imparted by the spindle 4. 
From the eye 3 the roving passes as usual 

to the traveler 5 and thence to the spindle 4 
Whose rotation serves to subject the roving to 
true Spinning in the Well-known manner in order 
to in part permanent twist. The permanent 
twist thus imparted ordinarily is in the same 
direction as the false or non-conservative twist 
imparted by the hyperboloids and serves to con 
serve at least in part the non-conservative twist. 
in modern Anerican drafting frames, it is cus 

tomary to use Some sort of belt arrangement to 
Support the TOWing as it passes from the breaker 
draft rolls A-B to the drafting rolls. The same 
SOrt of Systein can be employed when the draft 
ing rolls are hyperboloidal, as is shown in Fig. 
3, in which is a thin fiat belt which is driven 
by the breaker-draft roiler fiB, and passes over 
pulleys 8 and 3. Directly over the roller. 8 is 
an auxiliary roller 2 which rests on the roving 
Which in turn is Supported by the upper stretch 
of the belt it. The advantages accruing from 
the use of such belting arrangements are well 
known, among which may be mentioned the ad 
Vantage of not requiring adjustment for Small 
variations in fiber length. Instead of the belt 
arrangement, I may employ a frictional drag 26. 
as shown in Fig. 7A. To guide the roving to the 
drag, I may employ a guiding element 2, which 
preferably does not touch the frictional drag 26. 
However, the use of belts or drags is not essen 
trial in the practice of my invention. 
In place of employing conventional types of . 
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drical rolls. Again, the fact that the roving 
emerges from the hyperboloids in the form of a 
Small approximately cylindrical rod, instead of 
in the form of a relatively wide tenuous ribbon as 
in conventional systems, also helps the propaga 
tion of Spindle twist to the nip of the rowing and 
again reduces the tendency of the yarn to break 
at this point. These improvements in twist pro 
pagation allow the use of higher speeds. Thus 
the advantages accruing from the use of long 
draft hyperboioidal rolls comprise greater lini 
formity of yarn, greater smoothness of yarn, less 
tendency for the yarn to break both in the draft 
ing part and in the true spinning part, hence less 
attention, also higher speeds, and finally, lower 
costs. Furthermore, I have found that I can 
obtain Very satisfactory yarns using rowings of 
materially shorter fiber length than is customary 
for the type of yarn involved. This constitutes 
One of the most important Savings introduced by 
my system of hyperboloidal spinning. 
In this Specification I have described the dis 

tance between the nip of the draft rolls and the 
nip of the feed rolls as being of the order of a 
few fibers in length. The expression 'a few fiber 
lengths' as used herein and in the claims is in 
tended to mean anything from a littie more than 
unity to, roughly, 3 or thereabouts, and is not to 
be restricted to integer values, but may be any 
integer or any fraction in that neighborhood. 
The fiber length referred to is that determined by 
standard procedure. It is not feasibie to define 
the length of the stretch between the nip of the 
draft rolls and the nearest nip of the feed roll 
System more precisely than this for reasons which 
are apparent from the following data respecting 
certain of my experiments which are illustrative 
of the practice of my invention in connection. With 
the drafting of cotton rowing, the "nip distance' 
referred being the length of the stretch between 
the nip of the hyperboloidal drafting rolls and 
the nearest nip of the feed roll Systein, 

in some of these experiments I have drafted 
successfully roving whose fiber length is 1%' 
using a nip distance of about 2', and using the 
same nip distance I have also drafted roving suc 
cessfully whose fiber length is 1 is'. In still 
other experiments. I have used a nip distance of 
around 2%', with fiber lengths in the neighbor 
hood of 1's '' and have obtained successful results, 
but found it necessary in order to obtain good 
unifornity to employ a frictional drag as shown 
in Fig. 7A. It will be seen in connection with 
these experiments that I have used ratios of nip 
distance to fiber lengths varying from about 1.25 
or 1.3 up to around 2/2. 
In any case, the expression "a few fiber lengths'. 

as defined and illustrated above. covers a bracket 
of nip distances which is entirely different from 
the distances of many fiber lengths employed in 
mule spinning and proposed in nule Substitutes. 
My system differs from previous Systems, en 

ploying combined drafting and twisting not only 
with.respect to the roller nip distance but also 
with respect to the amount of drafting. Previous 
systems (i. e., the mule or the mule substitutes) 
employ only very small drafts of the order of a 
few percent or perhaps 25 or 30% or in that 
neighborhood; while in my system. I employ long 
draft, by, which I mean, in cotton, Something. at 
least of the order of 4-to-1 or thereabouts. Of 
course, in drafting other fibers, e. g., wool, the 
term “long draft' is to be construed a S. low as 
2-to-1 or thereabouts, because Such fibers are 
habitually drafted to a much less extent than 

O 
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cotton fibers. On the other hand, in drafting 
synthetic fibers long draft again is to be inter 
preted as having a meaning very much the same 
as for cotton. With regard to fiberS Such as jute 
or ramie fibers of extremely long length, such 
fibers are not well suited for being handled in the 
practice of my invention unless they are artifi 
cially shortened. In actual practice, in drafting 
cotton fibers of ordinary staple length, my inven 
tion contemplates obtaining drafts of 10-to-1 and 
preferably more; and in practice I have succeeded 
in obtaining drafts of 20-to-1 and more in cotton 
roving whose staple length is of the order of 1's'. 
I have also successfully obtained drafts of the 
order of 20-to-1 using synthetic fibers, e. g., a 
mixture of 15%' acetate fiber and 1%' viscose 
fiber. I have not determined the upper limit of 
drafting obtainable by my method, but I have 
found that the usual rule of thumb according to 
which the draft shall not exceed one fold for 
each is '' fiber length, does not apply to my SyS 
tem, because I can use substantially greater drafts 
than specified by this rule of thunb. 
Other quantitative conditions which have been 

mentioned above, for example, the setting of the 
hyperboloidal rolls at a 12° angle, are likewise to 
be considered as illustrative rather than as de 
finitive, 
The amount of false or non-conservative twist 

in parted to the roving by the action of the hyper 
boloids is dependent upon the hyperboloidal angle 
X of Fig. 6. As soon as the hyperboloidal angle 
X is prescribed, the helical angle of twist is also 
prescribed, and from the helical angle of twist 
the number of turns per inch can be calculated 
by the following formula: 
Number of turns per inch-tan X--27t?" where r 

is the radius of the roving being twisted. When 
the hyperboloidal angle X is 12, for example, 
it follows that the tangent of 12 is 0.212. Also by 
way of example, if the yarn being twisted has a 
diameter of 0.003 inch, then the number of turns 
per inch imparted to the roving by the pair of 

45 
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hyperboloidal rolls equals 

0.212-;-(2arx0.0015)-22.5 
As the formula, indicates, increasing the size of 
the roving Will decrease the number of turns per 
inch in proportion, and vice versa. The twist im 
parted by a pair of hyperboloidal rolls Whose 
hyperboloidal angle is 12 corresponds roughly 
With normal fully twisted yarn. It Will be recog 
nized that the twist imparted by a pair of hyper 
boloidal rolls whose hyperboloidal angle is 12 
is Such that the roving could not be Substantially 
drafted if the twist were to be propagated sub 
Stantially uniformly from the nip between the 
hyperboloidal draft rolls to the nearest nip of 
the feed roll system. However, by virtue of the 
fact that in the practice of this invention the 
long draft imposed by the hyperboloidal draft. 
rolls prevents propagation of the twist created 
by Said rolls beyond a short distance from the 
nip of said rolls, the roving becomes locally at 
tenuated So that most of the twist becomes con 
centrated in the attenuated region immediately 
adjacent the hyperboloidal draft rolls and the 
portion of the Stretch merging with this region 
contains leSS twist which permits long drafting of 
the fibers as they are drawn into the more highly 
twisted region adjacent the nip of the hyper 
boloidal rolls where no substantial drafting of 
the fibers occurs. At the same time, by restricting 
the distance from the nip of the hyperboloids to 
the nearest nip of the feed roll system to a few 

  



feed roll systems, I may employ hyperboloidal rolls. 
for the feed rolls as well as the draft rolls, as 
shown in Figs. 7 and 8. Here: the hyperboloidal . 
rols :23A and 23.B. take-the-place of the breaker 
draft rollers FA-B or may be used just by 
themselves for: the feed-roll-system. The struct. 
tural advantages gained by-employing hyperbo 
loidal feed rolls in this way will become naanifest 
from Figs.-9 a.ad 10. 
in order to understand-more clearly the action. 

of the hyperboloidal rols as used in Iny: Systern 
to produce a combination of long-draft and twist 
ing simultaneously, I have shown diagrammati. 
cally in Fig. 2.6 the action of the. hyperboloidal 
rolls-on the stretch of roying. 20A between the feed 
or breaker-draft rolls. i.i.and, the hyperboloidal 
draft rolls. 2. It will be seen that close to the 
nip of the hyperboloidal rolls-there...is a region 
K of the roving. which is highly twisted. This 
region is comparatively short. in it...no-drafting 
takes place. Next to the region K is a region...L. 
which is the transition region in which combined 
drafting and twisting takes place, the amount. Of 
twist...being relatively. Smail while the amount of 
the draft is large. M is the region of therOWing. 
nearest to the nip. of the feed or breaker draft 
rolls it in. which there...is no twist (except that 
initially in the roving) and apparently very lit 
tle, if any, draft. The Sun of the lengths: E, F, 
M. denoted by:P, is of the order of a few fiberis. 
in length,...more or leSS. (See...below). 
understood...that the transition from region.K to 
region...is gradual, not sharp, and likeWise frcil 
region. Ito. M. The lines of demarcation betWeal 
these regions are, therefore, drawn SOEneWhat 
arbitrarily but they serve to show the existence 
of the three zones. EK, L, WI, and to.indicate l'Oughly 
their respective extentS. 

. In contrast, with the situation shown in Fig. 6, 
show in Fig. 5, the corresponding state of affairs 
obtaining-in the mule or in the nule-Substitute 
shown in the German disclosure referred to 
above. Here a feed roll System is indicated by 
the reference character . Fron the roving 
passes to the cylindrical drafting roll-pair D 
which innparts nearly all the draft the roving is 
to receive, but no twist. The roving then passes 
to a pair of hyperboloidal rolls H (in the German 
disclosure), or to a traveling spindle (in the mule). 
The stretch of roving between D. and His many 
fibers in lenth, and, as shown, is substantially 
uniformly twisted over its entire length Q except 
for a very small region. S close to the nip of D. 
The length.R, i. e., the distance between the nip 
of the feed roll system and the drafting roll 
pair.D. is only somewhat more than a fiber in 
length, unless a belt system is used, in which 
case it may be somewhat longer. In the region Q 
the amount of twist, and the amount of draft are 
both small. 
The basic difference between my use of the 

hyperboloidal rolls, and the previous proposals 
will be clear from Figs. 5 and 6. It will be under 
stood that in Fig.5, which we may call 'mule type 
spinning” no draft can take place in the short 
regions between the nip of the draft rolls D and 
the twisted part of the roving, since this distance 
S is generally substantially less than a fiber in 
length; the drafting due to the hyperboloids or 
spindle H, to the extent that it exists at all, is in 
the long-twisted stretch Tieg-S. Attempts 
which I have made to obtain long drafts with an 
arrangement corresponding to Fig. 5 have shown 
that there is an instability between drafting and 
twisting in the sense that if long, draft is im 
posed the twist is not propagated back along the 

It Will be 
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stretch of roving. Q, except for a short twisted 
portion near the hyperboloids; almost the entire 
loag region Q. is therefore...subject to... draft and, 
having no twist, energes highly non-runiform 
and Subject to frequent breakage. If, however, 
Only ShallcdraftS. aire imposed and only...a...moder 
ate, amount of twist, then it...is possible to obtain, 
Say, 30% draft in the maininer shown in Fig. 5, but 
nyi.eXperimentS have actually shown: that. So far 

10 as yarns of Ordinary size: are concerned, say up, 
to 40s or '50s, there...is no. improvement in the 
quality of they an obtained by using hyperboloids 
in this Way, i.e...a.S. an auxiliary to a modern 
long. draft System. If, however, a relatively, high 

5 degree of twist is imposed, i.e., if the: angles, of 
the hyperboloids shown at Xin. Fig. 6; are fairly 
large. (in my experiments 12. degrees), and if the 
Stretch E of Fig. 6 is suitably chosen, then long. 
draft and high, twistican be simultaneously...in 

aposed with the part of the roving subject to draft 
and twist taking the form. shown diagraminati 
cally, in Fig.6. Under these: conditions, i.e., with 
relatively large angles X, with relative short 
Stretchi, and With long draft imposed, the re. 
Sulting yarn is Very Laiform and not subject to 
frequent breakage. 
At the Same time, my system as illustrated in 

Fig.6 differs radically in its action from ordinary. 
Systems, enploying cylindrical draft rollis. In the 

so: conventional System only; those fibers are drawn 
out Which are nipped by the draft rolls. In my 
System, however, the fibers which are drawnout. 
are not only those that. are nipped by the hyper 
boloids: but also those: which are caught in the 

*highly tWisted region E. In fact, in the practice 
Of my...invention the length of the stretch of roving 
that is being drafted is so restricted that substan 
tially those fibers only are drafted, whose ends 
have become entrained in the highly...; twisted 

40 region K. Now, if, a thinner portion of the rowing 
Cones, along it will begin to experience this high 
tWist earlier, in its travel. and hence: Will tend to 
pull Out-more...fibers from the rowing following it. 
On the other hand, if a thick portion comes, along 

45. it Will become. Subject. to high twist later in its 
travel...and hence. Will draw, out less fibers from 
the roying, following...it. In this way, my system. 
acts to even out irregularities in the roving and 
thereby helps to produce a more. uniform yarn 

50 than the conventional system. . . Moreover, the 
rolling action of the hyperboloids, tends to pro 
duce a Smoother yarn with less hairiness.so that 
the resulting, yarn looks much like a combedyarn 
even. When the roWing itself is not combed. Eur 
thermore, because of the strength imparted to the 
rowing in the region. K and in the lower part of 
the region I there is less tendency for the roving 
to break. ... It is preferable that the twist imparted 
by the hyperboloids in the Zone.I. and Kshall be 
in the same direction as the twistinitially in the 
roving, and also in the same direction, as the final 
true twist imparted by the spindle. Having the 
initial twist in the roving, in the same direction 
as that imparted by the hyperboloids, helps to pro 
duce more uniform yarn. The highly tWisted port 
tion. K after passing through the hyperboloids 
has no twist, (except the attenuated residuum of 
twist initially in the roying) but having once been 
twisted, it ... accepts the twist imparted by the 
Spindle: more readily. This means that, the twist 
imparted by the spindle. Will be more readily pro 
pagated back toward the nip of the hyperbolgids. 
This in turnimeans, less tendency for the yarn to 
break as it emerges from the drafting rolls, as 

75 compared with conventional systems using cylins, 
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fibers in length, the ZOne of drafting is confined 
to a stretch of roving not greatly in excess of one 
fiberlength. My experiments have demonstrated 
that this restriction on the drafting Zone is essen 
tial for uniformity. While, a hyperboloidal angle 
of 12 for the hyperboloidal draft rolls has been 
found to afford highly satisfactory results in the 
spinning of cotton yarn from roving, other angles 
may be used for imparting - either a greater or 
lesser non-conservative twist as may be desired. 
However, it is contemplated in the practice of 
this invention-that the feed roll System-and-draft 
ing rolls shall be operatively arranged. So that a 
long draft will be accomplished across a stretch 
limited to a few fibers in length. While simul 
taneously roll twisting the roving in the imme 
diate neighborhood of the nip between the draft 
sing rolls sufficiently to Substantially prevent 
drafting of the fibers in this region while drawing 
the fibers into this region from the portion of : 
stretch-more adjacent the-feed roll System where 
in diminishing twist permits the long, draft to be 
accomplished. In other words, any such non 
conservative twisting of the roving creates a “high 
twist' and at the same time, according to this 
invention, a long draft is also created as the fibers 
are drawn into a localized region of the high 
twist. The magnitude of the draft serves to con 
fine.the high: twist to the region immediately ad 
jacent the draft roll nip and to confine the draft 3 
within said limited stretch as the roving, is passed 
through the system. 
The problem of driving hyperboloidal rolls ina, 

drafting frame is by, no- means simple when ap 
proached along conventional lines. 
plicity of skew-gears which would ordinarily be 
involved because of the angles made by the hy 
perboloidal axes represent not only, a burdensOne 
addition to first cost...but also added-maintenance 
and operating costs and complications. More 
over, the problem of supporting the hyperboloids 
in Such a way as to put the pressure-in a Well 
defined-manner on the roving and not, partly on 
the roving...and partly on the rolls.is...not easy of 
simple. Solution. When approached in conventional 

The multi- 33 
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manner. I have overcome all of these and other 
...difficulties in...a simple and efficient manner...by 
(1). employing.hyperboloidal feed rolls as well as 
hyperboloidal drafting rolls (the two sets of rolls 
having the same...angle), (2) by. assembling one 
roll of one pair to a corresponding roll of a 
neighboring pair on a common shaft in 'dumb 
bell” fashion, and (3) by mounting the corre Sponding mating. hyperboloidson separate adja 
cent parallel shafts. This, arrangement permits 
of the use of long straightshafts running the 
length of the frame, in a manner corresponding 
to that employed in conventional spinning frames, 
and of associating hyperboloids with these shafts 
in such a manner as to require no gearing other 

5 5 

60. 
than employed at the ends of-the-shafts as in 
conventional spinning frames. So far as the driv 
ing-arrangement is concerned, the only difference 
between my system and the conventional system 

i is that I-employ two longitudinal shafts" where 
the conventional system employs only one. On 
5the other hand, in-view of the improved feeding 
: characteristics of the hyperboloidal feed rolls, it 
:is not-essential that I use both feed rolls and 
breaker-draft rolls, although I may use this com 

i-bination if I choose. By dispensing with one pair 
of rolls of the feed roll system, I require only four 
shafts, which is a trivial disadvantage with re 
spect to the three shafts.employed in conven 

*...tional frames. 

O 
All of this will be more clearly understood by 

reference to Figs. 9 and 10, in which 4 is a base 
member carried by the spinning frame in any 
convenientor conventional manner. Mounted on 
this base f is a succession of brackets 42 in which 
are mounted bearings for the four shafts 43, 44, 
45 and 46. These shaftsmay be restrained against 
-endwise movement by washers or collars 47. At 
the one end of shaft 43 is a gear 48, likewise 44 
has gear 49, 45 has gear 59, and 46 has gear 5. 
Mating with both gears 48 and 49 is a gear 52 on 
driving shaft. 53. Likewise mating with gears 50 
and 57 is a gear 54 which is driven by a conven 
tional system of change gears from the shaft 
53. By...choice of gears in the change gear Sys 
tem, the relative speed between shafts 43-44 on 
the one hand and 45-46 on the other hand is 
controlled so as to determine the amount of draft 
imposed by the system. A set of four upper hy 
perboloidal feed rolls is shown at 55A, 56A, 51A 
and 58A. Likewise a corresponding set of four 
lower hyperboloidal feed rolls is indicated at 55B, 
56B,57B and 58B. Similarly, a set of four upper 
hyperboloidal drafting rolls is shown at 59A, 60A, 
6 A and 62A, and a corresponding set of lower 
hyperboloidal drafting rolls is indicated at 59B, 
60B, 6B and 62B. The manner in which the 
hyperboloidal rolls are disposed in pairs is clear 
from Fig. 9. A brace of two neighboring upper 
feed rolls 55A and 56A is mounted on a common 
shaft whose end is shown at 63. The shaft 63 
passes through a small X-casting 67 which serves 
to locate the rolls 55A and 56A in all ways except 
as to an angular orientation which will be de 
scribed presently. In the embodiment shown, the 
rolls 55A and 56A are mounted for rotation with 
the shaft'83 which rotates relatively to a bearing 
surface provided by the casting .67, and this con 
struction is preferable from an operational stand 
point. However, the shaft 63 may, if desired, be 
carried non-rotationally by the casting 67 and 
each of the rolls 55A and 56A may be provided 
with a bearing between it and the shaft 63. Sim 
ilarly, the two neighboring upper hyperboloidal 

is feed rolls 57A and 57B are associated on a com 
mon shaft. 64. Likewise, the neighboring upper 
hyperboloidal draft rolls-59A-and 60A are associ 
ated on a common shaft 65, while neighboring 
upper hyperboloidal draft rolls 6 A and 62A are 
associated on a common shaft 66. 
The shaft. 63 common to the brace of upper 

feed rolls 55A and 56A is mounted in a small X 
casting 67. Likewise -68 denotes the X-casting 
which carries: the shaft 64, 69that which carries 
the shaft'65, and 70 that which carries the shaft 
66. Each of these X-castings is drilled to receive 
a cylindrical rod 7 whose axis makes with the 
axis of the roll-shaft an angle of 90 degrees 
minus the hyperboloidal angle shown at X in 
Fig. 6. The rod T which passes through- the 
casting 67 also passes through the casting 69 
so that these two X-castings are also associated 
in pairs. In this manner common carriage means 
is provided-for-the group of rolls 55A, -56A, 59A 
and 60A whose axes of rotation are disposed 
substantially in a -common plane which is in 
parallel relation to the plane-in which the axes 
of rotation of the lower group of rolls 55B,56B, 
59B and 66B are disposed. Each of these castings 
is located-endwise on the rod-by. means of Snap 
rings or collars shown at 12. The rod; if itself 
is slidably held at one end in a vertical groove 13 
in post 74, while the other end is similarly con 
strained by groove 75 in the bar 16. The post 74 

5 is rigidly...mounted on the base by means of the 
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bar which is rigidly supported on the brackets 
A2. The bar S is likewise rigidly attached to the 
brackets 2 as by means of bolts 8. In this Way 
the cylindrical rod is so mounted that each 
end can move up and down freely, but at the 
Same time is restrained so that it cannot move 
endwise and so that it maintains a fixed angle 
with the shafts 43-44 etc. The X-castings 6 
and 59 which are bored to receive the rod 
can rotate freely on rod . Hence, if a load is 
applied vertically to the plane of the drawing of 
Fig. 9 to the rod 7, the pressure caused by said 
load on the rolls 55A, 56A, e. g., will be evenly 
distributed between them. It is thus seen that 
this system of mounting accurately locates all of 
the upper hyperboloidal rolls in their desired por 
sitions and at the same time acts as a distributor 
So that the load in fixed and desired proportions 
Will be distributed analong the four rollers 55A, 
56A, 59A, 6A, all four said rollers constituting 
a group. The load is equalized between the pairs 
of feed rolls 55A and 56A; likewise it is equalized 
between the pairs of drafting rolls 59A and 68A. 
However, the proportion of the load carried by 
the feed rolls 55A and 56A on the one hand, and 
that carried by the draft rollis 59A and SA. On 
the other hand, is determined by the point at 
which the load is applied with respect to the 
Centers of the shafts 63 and 65. 
As shown in the drawings, this load may be 

applied by means of a bent rod 80 Whose upper 
end may terminate in a ball 8 which rests in a 
slight depression on a boss 82 of the X-casting St. 
At itSlower end the bent rod 8 carries a fulcrum 
83 for the lever 84 pivotally attached to the base 
at 85. Weights may be applied in the conven 
tional way at the end 86 of the lever 84. It 
Will be seen that in the schene shown the verti 
cal load is applied to the X-casting 6 instead 
of directly to the rod, but this mode of apply 
ing the pressure is such as not to interfere appre 
ciably with the rocking notion of shaft 63 rela 
tive to rod l and hence this mode of application 
Of preSSure is permissible. As here shown, the 
point of application of the load is closer to the 
shaft 63 than to the shaft 65. Hence, the pres 
Sure of the hyperboloidal feed rolls 55A, and 56A. 
will be greater than on the hyperboloidal draft 
rols 59A-6BA. 
Corresponding to the description of the X-cast 

ings 6 and 69 and the rod 7?, etc., associated 
with the draft rolls 55A, 56A, 59A, 60A, is an 
identical set associated with the rolls 57A, 58A, 
6A, 62A. This structure is repeated throughout 
the frame. Each set of four rolls provides for 
feed rolls and drafting rolls for two spindles. 
I have not shown any breaker-draft rolls, but it 
is clear that by adding another pair of longitudi 
nal shafts and extending the rod 7, an addi 
tional set of rolls can be handled, although it will 
be recognized by all competent machine designers 
that this will require that one set have an addi 
tional degree of freedom vertically and that addi 
tional means must be provided for applying the 
Vertical load on the additional set of rolls. The 
matter of providing an extra, set of rolls for the 
feed roll system, i. e., providing a set of breaker 
draft rolls, Will be discussed presently. 

ASSociated with each upper roll, whether it be 
a feed roll or a draft roll, is of necessity a lower 
roll on which the upper roll bears With the 
pressure created by the weighting system. The 
problem of properly locating and driving these 
lower rolls has been solved by placing alternate 
lower rolls on alternate shafts, as shown, i. e., the 
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12 
lower feed roll 55B mating with the upper feed 
rol. 55A, is carried on shaft 45, while the lower 
feed roll 53B which mates with the upper feed 
rol 3A. is carried on shaft S. Each of these 
lower rolls is keyed in any conventional manner 
to its respective shaft and is likewise located end 
Wise and prevented from endwise movements in 
any conventional manner. The distance between 
the centers of the shafts of the pair 45-45 when 
divided by the distance between the gorge circles 
Of the hyperboloids 55A, 55A shall equal the sine 
of twice the angle of the hyperboloids as shown 
at X in Fig. 6, e.g., shall equal sin2X. Once the 
distance between hyperboloids on a common shaft 
has been fixed, and the angle of the hyperboloids 
has been fixed, the distance between the shaftS 
of the pair 45-46 is determined. Since we have 
chosen to make the angle of the hyperboloids of 
the feed rolls the same as that of the draft rolls, 
the distance between shafts of the pair 43-44 
Will be equal to the distance between shafts of 
the pair 45-45. 

It Will be seen, then, that by this arrangement 
of upper pairs of hyperboloids on a common shaft 
in dumbbell fashion and of corresponding lower 
hyperboloids on Suitably-spaced separate shafts, 
We are able to drive the entire hyperboloidal sys 
ten by a means which is no more complicated 
than the means for driving conventional cylindri 
cal rolls except for the addition of one shaft. 

It is true that if we include another set of 
feed rolls So as to obtain the benefits of breaker 
draft rolls, we would complicate the system by 
adding tWO inore shafts besides adding the break 
er-draft rolls themselves. However, it is possible 
to obtain sufficiently uniform feed using hyper 
boloidal feed rolls of properly selected materials 
and of adequate diameters so that the use of the 
breaker-draft roll is not essential so far as ob 
taining uniformity of feed is concerned. More 
OVer, if an additional pair of hyperboloidal feed 
rolls is added, the region of the rowing between 
that pair and the next pair following it (i.e., the 
breaker-draft pair) will be highly twisted by the 
action of the hyperboloids, and since the draft in 
the breaker-draft rolls is usually very small, this 
twist Will be propagated all the way back to the 
nip of the first pair of hyperboloidal feed rolls. 
It is thus seen that any attempt to create small 
draft by means of breaker-draft rolls would be 
frustrated by the fact that the roving in this 
region would be highly twisted. Moreover, in 
conventional Spinning frames the breaker-draft 
per Se is very small indeed, of the order of 6% 
in many commercial frames. This amount of 
draft is trivial and the only significant purpose 
of breaker-draft rolls is to obtain more uniform 
feed. 
One of the reasons why single pairs of hyper 

boloidal feed rolls tend to give more uniform feed 
than cylindrical feed rolls lies in the fact that the 
hyperboloidal feed rolls will twist the rowing en 
tering the nip, and since there is no draft between 
the feed roll and the creel, the twist thus created 
Will be propagated all the way back to the creel, 
as experiment shows. The roving thus enters the 
feed rolls in the form, roughly, of a slender rod, 
and not as a flat ribbon, so that, although it is 
to a large extent flattened by the pressure on the 
feed rolls, the feed rolls nevertheless have a more 
uniform hold on the rowing. 

Returning to Figs. 9 and 10, the rest of the 
description will be clear to those skilled in the 
art. From the draft rolls the roving OaSSes aS 
usual to an eye 3 from the eye to the spindle 
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:as shown in the earlier figures; and; as is well is spinning frame has been reduced. So that instead 
3knOWninthe art. r; of two shafts being required for the lower rolls 

... While the arrangement shown in Figs.:9 and of two adjacent pairs of rolls only one is required, 
10 of associating two upper feed rolls (or draft- ...while. modified support means of the upper rolls 
ingrolls) in pairs in dumbbell fashionis: well: 53 of the: adjacent pairs...is employed. So, that; the 
known in the spinning art, so far as cylindrical lupper rolls. Willimate, properly. With the lower 
rolls are concerned, it is entirely new, So far...as rolls. 
I am aware, when applied to hyperboloidal rolls. In the embodiment shown in Figs...11 and 12, 
It has many advantages in achieving simplicity : the base 4; and the brackets: 42 are the same as 

: and in reducing to a minimum the number of , l0: in Figs. 9. and 10. The brackets contain bearings 
parts which have to be made. for the shafts: 86. and 8:which are."restrained 
While suitable apparatus of simple and efficient ... from endwise movements by the collars 88. Shaft 

construction has been shown in Figs... 9. and 10 - 86, is the driving shaft and: On the end of it is 
which embodies and which is adapted for the 3-mounted the gear 89. The gear 90 on the shaft 
practice of my invention, the principles: utilized. 15: 87 is driven from the gear 89through-a-conven 
in the specific construction, shown and described :tional change gear System. Such as: gears. 9...and 

y: can be availed of in other constructions. Gen- ?92 so asito determine: the amount of draft-imposed 
erally speaking, the principles illustrated in con- ; by the system. 
nection with the specific construction shown can A: brace of lower:hygerboloidal rolls 93B: and 
be availed of according to my invention by pairing 20-94B-is-mounted on shaft 8 in Spaced-relation for 

. adjacent hyperboloidal roll-pairs" of 'like func- rotation with the shaft 8 about its axis...Another 
stion (e.g., two pairs of feed rolls) in sets-so that is brace of hyperboloidal rolls. 953 and 96B is sini 
: each set comprises four rolls; two like-mounted :larly: mounted on shaft: 86. The upper: hyper 
rolls (e. g., two upper rolls) - are: associated to : boloidal'rolls 93A. and 94A. are: rotatable about 
form a brace'; similarly, the other two like-:425, the shafts 97 and 98 respectively whose axes are 
mounted rolls (e.g., two lower rolls) constitute carried in spaced: parallel relation by the casting 

... a second “brace.' The hyperboloidal rolls of one -99 so. that the angle between the axes of rotation 
brace have spaced parallel axes, while the hyper- of the pair 93A, 93Bris.the saiane as that between 

"boloids of the other brace have either a common the axes of rotation of the pair: 94A. and 94B, 
": axis or spaced parallel axes, so disposed that the '30; the rolls: of each pair being:disposed-with their 
rolls of one pair of mating hyperboloids of the gorge.: circles in Substantially: opposed relation. 

": set make contact with each other, along a gen- The:upper rolls 95A and 96A are rotatable about 
cerator which is parallel to the generator along the shafts: 9.0...and : respectively. Which g are 
which the rolls of the other pair of nating hyper- :-carried by the casting 62 with their axes in par 
"boloids make contact, with: each other. It will 35-allel spaced relation: So... that the gorge circles of 
be readily understood that if the axes of both is the pair 95A: 95B; and of the pair 96A. and 96B 

3 braces, are each spaced and parallel, the plane : are in substantially opposed relation. 
determined by the parallel axes of one brace will The castings 99 and C2 are carried by:mount 

...be parallel to the plane determined by the par- singinea as corresponding to the mounting means 
allel axes of the other brace. In short, adjacent:40:for: the castings 67. and, 69 ; of the embodiment 
pairs of mating hyperboloids of like function are hown in Figs: 9 and 10, and the-elements thereof 
associated in sets; each set comprises two braces, is are indicated by like reference characters. Thus, 
and each-brace comprises two like-mounted rollis, y thescastings: 99; and 92. are bored...to receive.the 
the axes of at least - one brace are spaced and "rod 7 for free rotation, about the axis of rod 7, 

"parallel; the axes of the other brace are prefer-42 and are:held in place, endwise of, the rod by the 
cably coincident but may be spaced and parallel: . collars: or snap rings. 2. One end of the rod 7 
: and the generator of -contact of one nating pair *is slidably held in the vertical groove 73 in the 
is parallel to the generator of contact of the other post 74 while the other end of the rod is similarly 
mating pair. The rolls' constituting one of the constrained by the groove 5 in the bar 6. The 
braces can be carried by common mounting to means for urging the upper rolls 93A, 94A, 95A 
means therefor so as to maintain the gorge cir- and 96A toward the lower rolls 93B, 94B, 95B, and 

: cles thereof in substantially opposed relation to -96B is also the Sane as that shown in FigS. 9 and 
the gorge circles of the respective rolls of the 10 including: the rod 80 terminating in the ball 

: other brace for frictional contact: With rowing : 8 , which rests in a slight depression in a boss 
: therebetween. Moreover, the mounting means - 82 on casting 99, the lower end of the rod: 80 
... for one of the braces of rolls can be of the chair- being provided with the fulcrum 83 for the lever 
I acter hereinabove described Whereby means is * 84 pivotally attached to the base at S5. The rela 
- afforded for urging the brace of rolls carried tive distribution of the load corresponds with 
thereby toward the rolls of the other brace...with that described more fully hereinabove in connec 

: substantially equal distribution of load between cotion with the embodiment shown in Figs. 9 and 10. 

- 

each of the pairs of hyperboloidal rolls. (When * Another group, consisting of one set of two 
...a surface is generated by the motion of a straight adjacent pairs of hyperboloidal rolls arranged in 
line; that line is called “the generator,' and each tandem with another set of two. adjacent pairs 

: position of the line in the Surface is called 'agen- of hyperboloidal rolls is shown in FigS. 11 and 12 
terator.” A hyperboloidal surface is produced by, (5 which duplicates, the group just described. In 
...the rotation of a straight line, i. e., the generator, ...this group, the lower hyperboloidal rolls 93B 
is about a second non-parallel non-intersecting ... and 94.B. are mounted for co-axial rotation with 
s.straight line called the axis. When two hyper- ...the shaft; 87, and the lower hyperboloidal rolls 
boloids are in proper nating. contact. that con- :5B and f 6B are mounted for co-axial rotation 
tact is along a straight line which is a generator, 0 with shaft 86. The upper rolls 03A, and 04A 
common to both hyperboloids.) are mounted for rotation ; about shafts. OT: and 

In FigS. 11, and 12, the abovementioned prin- yf 08 respectively, which are carried with their-axes 
ciples are embodied in an alternative construc- : in parallel spaced relation by the casting 09, and 
tion embodying my invention. In this; embodi- the upper rolls f5A; and if 0.6A are mounted for 
ment, the number of shafts: extending along the 75-irotation about shafts: flo and: respectively 
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which are carried with their axes in parallel 
spaced relation by the casting f2. The mounting 
means for the castings fe9 and 2 is a duplica 
tion of that provided for castings 99 and 02 and 
the parts thereof are indicated by like refer 
'ence characters. These structures are repeated 
throughout the frame. 
As in the embodiment shown in Figs. 9 and 10, 

the roving 20 first passes between the feed rolls, 
e.g., 93A, 93B and thence to the drafting rolls, 
in this case 95A, 958. The roving then passes 
through the eye 3 and the traveler 5 to the 
spindle 4 for reception thereby while it is sub 
jected to true spinning as hereinabove described. 
In comparing the embodiment shown in FigS. 

9 and 10 with that shown in Figs. 11 and 12, it 
will be seen that they both comprise two kinds 
of braces of hyperboloidal rolls in which the tWO 
rolls of one brace are mounted on parallel spaced 
shafts and the two rolls of the other brace are 
mounted on co-axial shafts. Thus, in Figs. 9 and 
10, the hyperboloidal rolls of each driving brace 
(lower rolls) are nourated on Spaced parallel 
shafts, while the hyperboloidal rolls of each idling 
brace (upper rolls) are co-axial. in Figs. 11 and 
12, however, the reverse is true, viz., the rolls of 
the lower braces are co-axial while the rolls of 
the upper braces have spaced parallel axes. It 
will be immediately recognized that it is possible 
to construct the Spinning frame so that it is a 
hybrid between that shown in Figs. 9 and 10 on 
the one hand, and that shown in Figs. 11 and 12 
On the other. It will be obvious that matters 

- can be so arranged that the rolls of both upper 
and lower braces can be mounted on Spaced par 
allel shafts by using a combination of the upper 
structure of Figs. 11 and 12 with the dual shafts 
of Figs. 9 and 10. 
The structure shown in Figs. 9 and 10 and 

likewise that shown in Figs, 11 and 12 disclose 
an association of braces of rolls of different func 
tion on a common rod or shaft, for instance, the 
rod in Fig. 9, by means of which the drafting 
brace of rolls 59A-66A and the feeding brace of 
rolls 55A-56A are located on the frame in proper 
relationship to their respective mating hyper 
boloids. This arrangement has structurally ad 
vantages which are applicable not only to hyper 
boloidal spinning but also to spinning frames 
employing cylindrical rolls. It will be seen that 
base of the machine is provided With a grooved 
post 4 and a grooved bar tS which together 
serve to locate all four upper rolls for two adja 
cent Spindles. In conventional frame structures, 
however, it is necessary to employ twice as many 
locating means for the same duty. While the 
upper hyperboloids of a brace of rollis of Fig. 9 
are co-axial and those of Fig. 11 are nonted 
On Spaced parallel axes, nevertheless they have 
in common the feature that a brace of hyper 
boloids of one function (e. g., feeding) and a 
brace of hyperboloids of another function (draft 
ing) are aSSociated on a common innember which 
locates both braces with respect to the frame 
and Which permits each brace to rock inde 
pendently about the axis of the common member. 
Moreover, this common member serves as a load 
distributor to distribute the applied load in pre 
determined ratios among the four rolls associ 
ated with it. 

In the dra Wings of FigS. 9 and 10 as Well as 
of Figs. 11 and 12, I have shown the conventional 
driving arrangement for the upper rolls, that is 
to Say, only the lower rolls are power driven and 
the upper rolls are driven by friction from the 
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lower rolls. In my experiments, I have used this 
same arrangement. However, it must be borne 
in mind that the conditions obtaining in hyper 
boloidal rolls differ . Substantially from those 
obtaining in cylindrical rolls so that whereas, in 
the case of cylindrical rolls, satisfactory drive of 
the upper rolls is obtained by firictional drive 
from the lowei Tolls, nevertheless the altered 
circumstances may nake it desirable to drive tile 
upper hypergoloidal rolls rechanicaliy So as to 
insure more positive equalization of the Speed 
of the upper rolls with that of the lower rolls. 
By a simple 1:nodification of the arrangeiment 
shown in Eigs. 9 aid 10, it is feasible to difive 
the brace of upper feed rols and the brace of 
upper draft rollis from one of the shafts of the 
lower feed rolls and one of the shafts Cf the 
lower draft rolls respectively as shown in Figs. 
i3, 14 and 15. 
In Figs. 13, 14 and 5, the shafts 43, 4, 45 and 

6 are power drive, and are the Saine shafts 
which are indicated by like reference characters 
in FigS. 9 and 0 and which carry for rotation 
therewith the lower hyperboloidal rollis 55B, 55B, 
53B and S33. Also as in Figs. 9 and 10, the 
brace of upper feed rollis 55A, 56A is mounted on 
the shaft 63 which is rotatably mounted in the 
Casting 6; that is rockable about the shaft 7. 
For the sake of clarity, only the upper roll SOA 
of the brace of upper draft rolls 53A and 60A is 
shown in Fig. 13, the brace being mounted on the 
shaft 5 which is rotatably carried by the casting 
53 that likewise is rockable about the shaft . 
In Fig. 15, the hyperboloidal roll 55A is shown 
as COinprising the Surfacing layer 5 of fibrous 
CQing). Sition which is held between the collars 
is and for retation with the annular core 
$ that is keyed to the shaft S3 for rotation 

thereWith. The roll 36A is of similar construc 
tion, and the saine applies to all hyperboloidal 
rol is that are shown in Figs. 13, 14 and t5. 

in girder that the upper hyperboloidal rolls 55A 
and 33A may be positively diriven, the collar 
has a gear 9 nachined integrally therewith 
Which meshes with the gear 2 that rotates 
integrally with the roll 55B and with the driven 
Shaft $5. The gears 8, 25 are hyperboloidal 
So that when the shaft 35 and the hyperboloidal 
roll 35B are rotated, the hyperboloidal roll 55A 
alld the shaft 33 are rotated in the opposite 
irection and at the Sanae speed. Since the roll 
56A likewise is keyed to the shaft 83, the roll 38A 
is positively driven so that its peripheral speed 
Will correspond with that of its mating roll 5 SB. 
Similarly, the brace of rollis 59A and 6A (roll 
50A. Only being shown in Fig. 3) is positively 
driven from the driven shaft $3 by corresponding 
hyperboloidal gears of which only one geal', 
namely, the gear 2, is shown in Fig. 13. 

Referring to Fig. 16, the means for positively 
driving the upper feed rolls and upper draft rolls 
is analogous to that described above in connec 
tion with FigS. 13, 14 and 15. In Fig. 16, the 
upper rolls 93A, 9 A, 35A and $3A; the lower 
rolls 93B, 93B, 95B, and 93B; the shafts 86 and 
8; the castingS 99 and 32; and the shaft 
are the Same as the parts bearing the same ref 
erence characters shown in Figs. and 12. In 
this embodiment, the upper rolls 93A, 3.A, 93A 
and 96A have the gears 22A, 23A, 24A and 
25A respectively that are mounted for rotation 

therewith and that are driven by the gears 22B, 
23B, 24B and 25B that are mounted for rota 

tion with the lower rolls 93B, 9&B, 95B and 96B. 
It is apparent, therefore, that each of the upper 
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hyperboloidal feed rolls 33A and 94A is positively 
driven from the driven shaft 8, while each of 
the upper hyperboloidal draft rolls 95A and 96A 
is positively driven from the driven shaft 86: 
In the design of the gearing for the embodi 

ment shown in Figs. 13 to 16, gearing having 
teeth with long addenda permits the movements 
of the upper roll braces relatively to the rolls of 
the lower braces in the manner and for the pur 
poses as hereinabove described while maintain 
ing...the positive drive for the upper rolls. While 
hyperboloidal gears are preferred, the more com 
monly used helical gears approximate the shape 
of hyperboloidal gears sufficiently closely to per 
mit the use of helical gears. 

In conventional Systems using cylindrical 
rolls, it is usual to employ lower or driven rolls of 
Steel. Suitably fluted and upper or idling rolls 
of rubber both for the feeding and for the draft 
ing. I have used the same combination of na 
terials for my experiments on hyperboloidal 
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spinning, but my invention is not to be con 
strued as being in any way restricted to such 
materials. For example, I have succeeded in oh 
taining Satisfactory results by using steel for both 
the upper and lower rolls of the drafting pair of 
hyperboloids, provided that the working surfaces 
of such hard rolls are sutiably roughtened, e.g., 
by "schreinering.' In fact, hard surfaced rolls 
for both upper and lower rolls of the drafting. 
pair of hyperboloids appear to be much more 
stable in their action than rols of softer material 
like rubber or rubber-like plastics. In lieu of 
roughening the surface of the roll material it 
self in order to provide a surface having greater : 
friction with roving passed therebetween, when 
the roll material employed is steel or is any 
Other material of such hardness as to maintain 
the hyperboloidal drafting rolls out-of-contact 
with each other during drafting, a similar effect 
can be obtained by surfacing the roll material 
With a thin layer of softer material such as rub 
ber or a plastic. When the roll material is hard, 
Such as roughened steel or such as steel. coated 
with a thin layer of a softer material such as rub 
ber or plastic, I prefer to employ hyperboloidal 
rolls which are relatively narrow as compared 
With the draft rolls used in conventional systems 
Or as compared with the practice of my inven 
tion using hyperboloidal rolls composed of a soft 
material such as rubber. 
While apparatus according to the embodi 

ments of my invention shown in Figs. 9 to 16 
comprises weighting means specially provided 
for imposing load on the upper braces of feed 
rolls and draft rolls, it is not in all cases neces 
Sary to employ such special weighting or other 
load imposing means. Thus, in the constructions 
shown, the weight of the upper roll braces and 
the mounting means therefor, e.g., in Fig. 9 the 
Ibraces of rolls 55A-56A and 49A-66A, the cast 
ings 6 and 69, and the rod 7 f, may be suffi 
cient to provide the necessary load on roving 
passing between the upper and lower hyperbo 
loids of the mating roll pairs. This is especially 
the case when the hyperboloidal rolls present, a 
surface such as rubber that produces relatively 
high friction with the roving and when the upper 
rolls as well as the lower rolls are positively 
driven. 
Weight of upper roll braces and the mounting 
means therefor constitute loading means for 
urging the rolls of the upper braces toward the 
respective nating rolls of the lower braces. 
However, the employment of loading means effec 

In such cases it is apparent that the 
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tive in accordance with the constructions shown 
in Figs. 9 and 16 is preferable in that the amount 
of load may be more, readily adjusted to meet 
Varying requirements, While at the same time 
avoiding the necessity for manufacturing the 
upper hyperboloids; and the mounting means 
therefor to predetermined weight requirements. 
The diameter of a hyperboloidal surface of 

revolution is a minimum at the gorge circle, and 
increases according to a parabolic law as one goes 
away from the gorge circle in a direction parallel 
to the axis. The rate of change of diameter is 
very small at first and increases more rapidly as 
the distance from the gorge circle increases, in 
accordance With said parabolic law. If the angle 
of the hyperboloids is not too large, then, for 
Small distances on either side of the gorge circle, 
the change in diameter of each hyperboloid is 
very small, Hence, as is well known in the spin 
ning art, I can cause the roving to oscillate over 
this Small distance so as to distribute the wear on 
the rolls. Alternatively, I can oscillate one of 
the hyperboloids of the pairs of hyperboloidal 
rolls along a generator thereof over a short dis 
tance on either side of its gorge circle without 
appreciably affecting the rate of feed or the rate 
of draft. By thus oscillating one of the hyper 
boloids of each pair over a short distance on each 
side of its gorge circle, I can distribute the wear 
on the rolls to a material extent. This oscilla 
tion can be imparted, for example, by oscillating 
in the proper direction either the shafts on which 
the lower rolls are mounted or the shaft on which 
the upper rolls are mounted. The rate of oscil 
lation is slow relatively to the feed. 
While this invention has been described in 

connection with certain specific embodiments 
and examples, it is to be understood that this 
has been done for purposes of illustration and 
that this invention comprises features which are 
preferably availed of in combination for the pur 
pOSes. herein stated but which may be availed of 
Separately and that the practice of this inven 
tion may be varied within the scope thereof as 
goverened by the language of the following 
claims as construed in the light of the foregoing 
description. 

I claim: 
1. A method of drafting a stretch of roving 

which comprises the step of subjecting said row 
ing to along draft of at least about 4 to 1 by draw 
ing. Said roving across a stretch not exceeding 
Substantially three fiber lengths while subjecting 
Said roving. in the region of minor length adja 
cent, the end of said stretch toward which said 
rowing is drawn to a false twist in excess of that 
permitting Substantial drafting of the fibers in 
Said region, said false-twist in excess of that per 
mitting substantial drafting being localized in 
Said region by said long draft and the fibers of 
Said roving being drawn into said region of false 
twist wherein said false twist is in excess of that 
permitting. Substantial drafting, from the bal 
ance of Said stretch of greater length merging 
therewith in which there is diminishing twist 
away from Said region permitting said long 
drafting of said roving. 

2. A method of: drafting a stretch of roving 
Cornprising the step according to claim 1 and 
wherein the roving immediately prior to being 
fed into said stretch is subjected to a false twist 
in the same direction as the false twist to which 
Said roving is subjected in said region adjacent 
the end of said stretch. 

3. A method of drafting a stretch of roving 
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comprising the step of claim 1 wherein said long 
draft is at least 10 to 1. 

4. In apparatus for drafting rowing, a pair of 
hyperboloidal rolls comprising an upper roll and 
a lower roll, an adjacent pair of hyperboloidal 
rolls likewise comprising an upper roll and a 
lower roll, a common shaft upon which both 
upper rolls of said pairs are mounted in dumb 
bell fashion, and a pair of Spaced parallel shafts 
on one of which one of said lower rolls is mounted 
and on the other of which the Other of Said lower 
rolls is mounted, the spacing between Said paral 
lel shafts and the angle made by Said common 
shaft with said parallel shafts being such that 
the upper roll of each of said pairs mates prop 
erly with the corresponding lower roll. 

5. In apparatus for drafting roving, two. ad 
jacent pairs of hyperboloidal rolls, one roll of one 
pair and one roll of the other pair being carried 
on a common shaft, and the remaining rolls of 
said pairs being carried by Spaced parallel shafts, 
a common support for said rolls carried by said 
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: connon shaft, and means permitting movement 
of said support and the rolls carried thereby for 
urging same toward said rolls carried by said 
spaced parallel shafts with substantially equal 
distribution of load between each of said pairs of 
rolls while maintaining the gorge circles of said 
pairs of rolls in Substantially opposed relation. 

6. Apparatus for drafting roving comprising 
two adjacent pairs of hyperboloidal rolls, the 
rolls of each pair being rotatably mounted for 
rotation about axes disposed at an angle which 
is essentially the same for each pair of rolls, the 
axis of rotation of one roll of one of said pairs 
being parallel to and Spaced from the axis of 
rotation of one roll of the other pair, and the 
remaining rolls of said pairs being rotatable 
about a common axis disposed at said angle with 
respect to said spaced parallel axes. 

7. Apparatus for drafting roving according to 
claim 6 wherein said rolls rotatable about a con 
on axis are carried by a common shaft having 

a support therefor located between said rolls. 
8. Apparatus for drafting roving according to 

claim 6 wherein said rolls rotatable about spaced 
parallel axes are carried by spaced parallel ro 
tatable driven shafts and are mounted for ro 
tation with said shafts, and which comprises a 
Common shaft for carrying said rolls rotatable 
about a common axis, a Support for said common 
shaft located between the said rolls carried there 
by, means for mounting Said Support adapted to 
afford bodily and rocking movements thereof for 
permitting variations in the Spacing of the rolls 
of said respective pairs while maintaining the 
gorge circles of the rolls of each of said pairs in 
substantially opposed relation, and means for 
urging said support toward said parallel shafts 
to maintain roving in frictional contact with and 
between said rolls carried by said common shaft 
and said rolls carried by said Spaced parallel 
shafts. . . . . 

9. Apparatus for drafting roving according to 
claim 6 wherein said rolls of Said pairs which are 
rotatable about spaced parallel axes are carried 
by a common support located between said rolls. 

10. Apparatus for drafting roving according to 
claim 6 wherein Said rolls rotatable about a con 
mon axis are mounted on a common driven shaft 
for rotation therewith, and which comprises a 
common support for said rolls rotatable about 
said spaced parallel axes, means for mounting 
said support adapted to afford bodily and rock 
ing movements thereof for permitting variations 
in the spacing of the rolls of said respective pairs 
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while maintaining the gorge circles of the rolls 
of each of said pairs in substantially opposed 
relation, and means for urging Said Support and 
the rolls carried thereby toward said rolls carried 
by said common shaft to maintain iroving in fric 
tional contact with and between said rolls car 
ried by said support and said rolls carried by said 
common shaft. 

11. In apparatus for drafting roving, two ad 
jacent pairs of hyperboloidal rolls, one roll of 
each pair being mounted on a common shaft and 
the remaining rolls of Said pairs being carried 
by a common Support for rotation about spaced 
parallel axes, and means permitting movement 
of Said common support and the rolls carried 
thereby for urging same toward said rolls carried 
by Said common shaft with substantially equal 
distribution of load between each of said pairs 
of rolls while maintaining the gorge circles of 
Said pairs of rolls in substantially opposed rela 
tion. 

12. Apparatus for drafting rowing which com 
prises two adjacent pairs of mating rotatably 
mounted hyperboloidal rolls, one roll of one of 
Said pairs and one roll of the other of said pairs 
constituting a brace of rolls wherein the axis 
of rotation of one of Said rolls is parallel to and 
Spaced from the axis of rotation of the other roll, 
and the remaining rolls of said pairs constituting 
a Second brace of rolls the axis of rotation of each 
of which inakes the same angle with the axis of 
rotation of each of the rolls of the other brace, 
and CO2nnon mounting means for the rolls of one 
of Said braces of rolls adapted to maintain the 
gorge circles of the rolls of said brace in Sub 
stantially opposed relation with the gorge circles 
of the rolls constituting said other brace for fric 
tional contact with rowing therebetween. 

13. Apparatus for drafting roving according to 
Claim 12 which comprises two additional adja 
cent pairs of hyperboloidal rolls according to 
those defined in claim 12 and arranged in tandem 
thereWith. - 

14. Apparatus for drafting roving which com 
prises two adjacent pairs of inating rotatably 
mounted hyperboloidal rolls, one roll of one of 
Said pairs and one roll of the other of said pairs 
Constituting a first brace of rolls wherein the 
axis of rotation of one of said rolls is parallel to 
and Spaced from the axis of rotation of the other 
roll, and the remaining rolls of said pairs of 
rolls constituting a second brace of rolls the axis 
of rotation of each of which makes the same 
angle With the axis of rotation of each of the rolls 
in Said first brace of rolls, common mounting 
means for Carrying one of said braces of rolls, 
and means permitting movement of said common 
mounting means and said brace of rolls carried 
thereby for urging same toward the rolls con 
stituting said other brace with substantially equal 
distribution cf load between each of said pairs 
of rolls. - - 

15. Apparatus for drafting roving which com 
prises two adjacent pairs of mating hyperboloidal 
rolls, each roll rotatably mounted about, its axis 
in Substantially opposed relation to its mate at 
the gorge circles thereof, one roll of one of said 
pairs and one roll of the other of said pairs con 
stituting a first brace of rolls wherein the axis 
of rotation of one of Said rolls is parallel to and 
spaced from the axis of rotation of the other roll, 
and the remaining rolls of said pairs of rolls con 
Stituting a Second brace of rolls, said braces of 
rolls being arranged with the generator of con 
tact of one mating roll pair parallel to the gen 

  



2,602,195 
21 

erator of contact of the other mating roll pair 
and With the axes of rotation of the rolls of one 
brace fixed, a common support for the rolls of 
the other brace adapted to fixedly determine the 
axes of rotation of the rolls in said brace rela 
tively to said support, mounting means for said 
Support which allows rocking movements of said 
Support about an axis substantially parallel to 
the direction of draft and Substantially equally 
distant from the locus of the opposed gorge cir 
cles of the respective pairs and which permits 
movement of said support and the brace of rolls 
carried thereby for urging same toward the other 
brace of rolls. 

16. Apparatus for drafting roving which com 
prises a first Set of tWO adjacent pairs of nating 
rotatably mounted hyperboloidal rolls, a second 
Set of two adjacent pairs of mating rotatably 
mounted hyperboloidal rolls arranged with each 
pair thereof in tandem to each pair respectively 
of said first set for sequential action on roving 
passed therebetween, in each set there being one 
roll of One pair disposed with its axis of rotation 
parallel to and Spaced from the axis of rotation 
of one roll of the other pair and each of the re 
maining rolls of said pairs being rotatable about 
an axis disposed at the same angle with respect 
to said spaced parallel axes, four rolls of said first 
and second sets having their axes of rotation 
disposed. Substantially in one plane and constitut 
ing a first group and the other four rolls of said 
first and Second sets having their axes of rotation 
disposed substantially in another plane in par 
allel Spaced relation to said first plane and con 
stituting the Second group, common carriage 
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means for carrying the rolls of one of said groups, 
and means for urging said common carriage 
means and the rolls carried thereby toward the 
rolls of the other group while maintaining the 
gorge circles of each pair of rolls in substantially 
opposed relation. 

17. Apparatus for drafting roving according to 
claim 16 wherein the distance from the nip be 
tween the pairs of hyperboloidal rolls in said 
Second Set to the nip between the hyperboloidal 
rolls of the first set is of the order of magnitude 
not greater than three fiber lengths and wherein 
said first and Second sets are operatively arranged 
for subjecting roving passing from the hyper 
boloidal rolls of said first set to the hyperboloidal 
rolls of Said Second set to a long draft in the 
stretch between the aforesaid nips, the rolls of 
said second set being adapted to impart twist to 
roving in the region of the immediate neighbor 
hood of the nip therebetween sufficient to pre 
vent substantial drawing of the fibers in Said 
region while permitting long draft of the fibers 
in the portion of said stretch more adjacent the 
nip between the rolls of said first Set wherein 
less twist occurs. 

18. Apparatus for drafting rowing which Com 
prises two adjacent pairs of mating rotatably 
mounted hyperboloidal rolls, one roll of one of 
said pairs and one roll of the other of Said pairs 
constituting a first brace of rolls wherein the 
axis of rotation of one of said rolls is parallel 
to and spaced from the axis of rotation of the 
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other roll, and the remaining rolls of said pairs 
constituting a second brace of rolls the axis of 
rotation of each of which makes the same angle 
with the axis of rotation of each of the rolls 
of the other brace, a shaft equally spaced from 
the locus of the opposed gorge circles of the re 
Spective pairs whose longitudinal axis is disposed 
normally to the bisector of said angle in a plane 
Susbtantially parallel to the plane of the lines of 
contact of Said pairs of rolls, a support carried by 
Said Shaft which is rockable about said axis of 
Said shaft in fixed relation to the longitudinal ex 
tent of Said shaft, means for rotatably carrying 
the rolls of one of said braces of rolls by said 
Support with the gorge circles thereof substan 
tially opposed respectively to the gorge circles 
of the rolls of the other brace, means for mount 
ing Said shaft to permit movement thereof lim 
ited to non-axial movement normal to said plane, 
and means for imposing force applied in a di 
rection Substantially intersecting the axis of said 
Shaft and effective for urging the brace of rols 
carried by Said Support toward the other brace 
of rolls with substantially equal distribution of 
load between the rolls of said brace carried by 
Said Support. 

9. Apparatus for drafting roving according to 
claim 18 wherein there is a second set of two 
adjacent pairs of hyperboloidal rolls arranged in 
tandem with the first set of hyperboloidal rolls, 
said second set of adjacent pairs of hyperboloidal 
rolls being arranged in braces as defined for the 
aforesaid braces of said first Set, the rolls of one 
of the braces of said Second set being carried by 
a second Support which also is carried by said 
shaft and which is rockable about the longitu 
dinal axis of Said shaft in fixed relation to the 
longitudinal extent of Said shaft, and wherein 
said means for imposing force is effective to urge 
the rolls of the braces of said first and second sets 
carried by said Supports therefor toward the 
other rolls of the pairs in said sets with equal 
distribution of load between the pairs of each 
set and with predetermined distribution of load 
between the respective SetS. 

BENJAMIN EBOWTZ. 
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