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UNITED STATES PATENT OFFICE 
2,598,185 

SPENNING MACH NE 

Daniel W. Maxham, Hogansville, Ga. 
Application December 5, 1950, Serial No. 199,169 

16 Claims. (CI, 57-36) 
This invention relates to machines for spin 

ning fibrous material into yarn or the like and 
more particularly to machines for twisting or 
drafting fibrous material. 
An important object of the invention is to pro 

vide an efficient and high Speed machine for 
this purpose. 
Another important object of the invention is 

to provide a fibrous material twisting machine 
which will twist yarn or the like of continuous length. 
Another major object is to provide a machine 

for twisting a card Web into a continuous length 
of yarn or the like. 
A further object of the invention is to pro 

vide an apparatus for spinning or twisting fibrous 
material So that the yarn or the like may go di 
rectly to the next process without handling the 
yarn. 
A still further object is to provide a fibrous 

material twisting machine which will be rela 
tively simple in construction and sturdy in con 
Struction. So that it may be kept in service for 
long periods of time without the necessity for 
repairs. 
Other objects and advantages of the invention 

will be apparent during the course of the follow 
ing detailed description of the invention, taken 
in connection with the accompanying drawings, 
forming a part of this disclosure, and in which 
drawings: 

Fig. 1 is a front elevation of the novel machine, 
certain bearings being broken away to better ill 
lustrate portions of the structure. 

Fig. 2 is a top planthereof. 
Fig. 3 is a view, mostly in vertical section, of 

the new machine, illustrating a conveyor drive 
means, bottom rolls and associated top rolls with 
a support for the latter. 

Fig. 4 is a fragmentary elevation of the left 
hand end of the machine as viewed in Fig. 1. 

Fig. 5 is a vertical transverse section of the 
new machine, inwardly of the right-hand end as 
viewed in Fig. 1, showing a twist needle and as 
Sociated twist belt or rotatable member, and a 
pair of delivery rolls in transverse section. 

Fig. 6 is a view, partly in section, of the de 
livery rolls and bearings therefor. 

Fig. 7 is a sectional view, substantially on the 
line 7-7 of Fig. 6. 

Fig. 8 is a plan view of a pair of conveyor belt 
rollers and bearings thereof. 

Fig. 9 is an end elevation thereof. 
Fig. 10 is a view of the twist needle and asso 

ciated twist belt or rotatable member in opera 
tion. 
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Fig. 11 is a view illustrating the association 

of twist needle, twist belt and conveyor belt. 
Fig. 12 is a top plan of the top rolls assembly 

and support therefor. - 
Fig. 13 is an elevation of a roving guide. - 
Figs. 14 and 15 illustrate bearings for the bot 

tom front, back, plucking and contact draft rolls 
of the new machine. - 

Fig. 16 is a modification of the showing in 
Fig. 9. - m ; 

Fig. 17 is a modification of the showing in Figs. 
3 and 5. 

Fig. 18 is an elevation of an adapter to Syn 
chronize the new machine with a conventional 
card. . . . 

Fig. 19 is a broken plan view showing, in 
Schematic arrangement, a method of feeding 
fibrous material to a multiplicity of twisting 
needles for spinning into yarn. 

Fig. 20 is an elevational view of Fig. 19. 
Fig. 21 is a broken sectional view taken along 

line 2-2 of Fig. 20. 
This application is a continuation-in-part of 

my copending application, Serial No. 5,149, filed 
January 29, 1948, now abandoned, for Spinning 

... Machines, and is related to my application, Se 
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rial No. 614,642, filed September 6, 1945, for Spin 
ning Machines, maturing in Patent No. 2,453,086, 
dated November 16, 1948. 
The machine herein disclosed comprises a 

frame A; main drive means B; bottom front roll 
drive means C, operatively connected therewith, 
for the bottom front roll assembly D; bottom 
back roll assembly and plucking roll drive means 
E, for the bottom back roll assembly F and bot 
tom plucking roll assembly G; delivery roll drive 
means H for the bottom delivery roll J; conveyor 
drive means K for a conveyor L.; twist needle 
drive means M for the twist needle N; twist drive 
means O for the twist means (belt or rotatable 
member) P; drive means Q for the bottom con 
trol draft roll R. placer comb drive means S for 
the placer comb T; stacker U associated with the 
conveyor L and placer comb T; top delivery roll 
V; top rolls assembly W for association with the 
rolls D, F, G and R; support X for the top rolls 
assembly W; unplucked sliver or fibre guide 
means Y for the unplucked fibres Z; plucked 
fibres Z'; modification K" of the conveyor drive 
means K; modification P' of the twist means P; 
modification L of the conveyor L; and means A 
to Synchronize the novel machine herein dis 
closed With a conventional card B. ". . . 
The frame A may comprise substantially par 

allel end uprights 35 and 35 joining a substan 
tially horizontal upper support 37 and lower sup 
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port 38. Intermediate its ends, the upper Slip 
port 37 has a rearward extension 39, shown par 
ticularly in Figs. 2 and 3, for supporting a part 
of the top roll assembly support and fibre guide 

ea.S. 
Any suitable motive means may be employed, 

as an electric motor (not shown) with the main 
drive means B operatively connected thereto and 
including a shaft 40, extending longitudinally of 
the frame A, preferably adjacent and above the 
lower support 38 and extending through Suitabie 
openings in, and projecting outwardly of, the end 

10 

uprights. This shaft may be rotatably carried . 
by bearings 4 and 42 fixed to the end uprights 
35 and 36. Fixedly carried by the shaft 49, pref 
erably outwardly of the end upright 35, is a 
pulley 43 while, preferably outwardly of the end 
upright 36, is a bevei gear 44 fixed to the shaft 
40, and, inwardly of the end upright 35 is a 
sprocket wheel 45. There are also provided and 
fixedly mounted upon the shaft 40 a second bevel 
gear 46 and a third bevel gear 4 (the latter 
shownii Figs. 2 and 5). 

Operatively connected with the pulley 3 of 
the main drive means B, is the botton frontroll 
drive means C which preferably comprises a belt 
50 trained over the pulley 43 and over a Second 
pulley 5. a 
The second pulley 5 is fixed to one end of the 

bottom front roll D which front roll extends 
longitudinally of the frame A, above the upper 
support 37, and may be rotatably carried by Suit 
able bearings 52 and 53 (shown in FigS. i4 and 
15), both carried by the frame support 3. These 
bearings 52 and 53 also rotatably support the 
bottom plucking roll assembly G, to be SubSe 
quently described. . 
Combined bottom back roll and plucking roll 

drive means E, operatively connected with the 
bevel gear 44 of the main drive means B is shown 
particularly in Figs. 1, 2 and 4 and includes a 
bracket or stand 55 which may be Supported by 
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the end upright 36 at the outer face of the latter 
and may be provided with two Spaced-apart, 
axially-aligned bearings 55 and 5 rotatably car 
rying a shaft 58 which, at its lower end, fixedly 
carries a bevel gear 59 ineshing with the bevel 
gear 44, while the shaft 58 also fixedly carries a 
worm 60 adjacent its upper end, above which is a 
second bevel gear 6, fixed to the shaft 58 and 
meshing with a bevel gear. 62, fixed to the botton 
plucking roll G. This drive means E also in 
cludes a worm gear 63 meshing with the Worm 
60, which worm gear 63 is fixedly carried by the 
bottom back roll F. 
The bottom back roll F and the plucking roll 

of assembly G may be similar to the botton back 
roll and the bottom plucking roll described in 
my patent referred to above, and these rolls F 
and G extend longitudinally of the frame A above 
the upper support 3. The bottom back roll F 
is rotatably supported by Spaced-apart bearings 
65 and 66 (shown in Figs. 14 and 15) which also 
rotatably support the botton control draft roll 
R, to be described, and the plucking roll G is ro 
tatably carried by the bearings 52 and 53 men 
tioned. 

Delivery roll drive means f is shown rainly 
in Fig. 1 and is operatively connected With the 
main drive means B by means of a Sprocket chain 
To trained over the sprocket wheel 45 which is 
mounted upon shaft 4. This chain. 8 is also 
trained over a second sprocket wheel which is 
fixedly mounted upon the shaft of the bottom 
delivery roll J. 

45 

50 

55 

80 

iO 

75 

4. 
The bottom delivery roll J, which is preferably 

relatively short, extends longitudinally of the 
frame A, preferably below the upper support 3 
and is rotatably carried by bearings 75 and 6, 
which also support the top delivery roll to be sub 
sequently described and extend downwardly from 
the upper support 37, to which they are Secured. 
The next operative connection with the main 

drive means B is by Way of the Second bevel gear 
A6, is designated as the conveyor drive means K, 
and ShoW mainly in FigS. 1 and 3. Meshing with 
the gear 6 is a bevel gear 8 fixedly mounted 
upon one end portion of a substantially horizon 
ta. Shaft 8 extending transversey of the frame 
A and Supported by bearing 82 carried by the 
lower support 38. The opposite end portion of 
the Shaft 8 fixedly carries a pulley 83 over which 
is trained a belt 84 extending upwardly to and 
over a second pulley 85, mounted upon a shaft 
SS extending through a bearing 8 and fixedly 
supporting a drum 88 with a second bearing 89 
being provided to support the other end of the 
shaft 86 and both bearings carried by the sup 
port. 3. 
As shown in Figs. 1, 2 and 3, the drum 83 just 

mentioned, together with a conveyor belt 9, a 
second drum 92 (preferably similar to the drum 
90, with their axes of rotation substantially par 
allel and supporting a run of the belt 9), 
mounted for rotation upon bearings 93 Supported 
by the upper support 3, and a bottom roller 95, 
rotatably Supported by bearings 96 and over which 
the conveyor belt 9 is trained, comprise the con 
veyor L. i he bearings 96 depend from the upper 
support 3. In order to permit the conveyor belt 
9 to extend to the bottom roller 95 below the 
upper Support 3, the latter may be slotted to 
accommodate the belt. Above the bottom roler 
95 is a top roller 9 with its periphery in fric 
tional engagement with the belt 9. This roller 
9 is preferably rotatably supported by arms 98 
pivotaly Carried by the bearing 96. A cross 
member 99 may connect the arms 98 and its 
weight and that of the arms press the roller 9T 
in good frictional contact with the belt. 
Now, referring mainly to Figs. 5 and 10, there 

is illustrated a twist needle drive means M, which 
includes a bevel gear meshing with the bevel 
gear 47 of the main drive means B, and fixedly 
mounted upon a shaft rotatably carried by 
elongated bearing 92 mounted upon the lower 
Support 38 and extending transversely of the 
frame A. There is also fixedly mounted upon the 
shaft of, a pulley 3 over which is trained a 
belt 08 extending upwardly to and around a 
second pulley 05. 
The Shank portion 6 of the twist needle N 

may provide a shaft upon which the pulley 05 
is fixedly mounted and the Shank is rotatably 
carried by bearings Oil depending from the upper 
Support 3. The twist needle N, in addition to 
its shank portion 5, comprises an elongated 
conical forward portion 8, tapering toward the 
rear of frame A, with the point f89 closely adja 
cent the bottom delivery roll J. In fact, a pro 
longation of the point would substantially touch 
the uppermost face of the bottom delivery roll, 
intermediate the length of that roll. In order to 
retain the needle N in place, a collar may be 
provided about the forward end of the shank por 
tion 6 and abutting the face of the bearing 0. 

Still referring mainly to Fig. 5, there is shown 
twist drive means O for the twist means P, which 
is preferably an endless belt providing a rotat 
able member. This means O comprises a bevel 
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gear 5 fixedly mounted upon the shaft 0 and 
meshing with a bevel gear 6 fixedly mounted 
upon a shaft - 7, rotatably supported by bear 
ing 8 so that it is inclined from the vertical. 
Upon the shaft is fixedly mounted a flanged 
drum i? 9 carrying the twist means or belt P, 
which extends upwardly and is also trained over 
a second flanged drum 20 rotatably supported 
by bearings 2 f depending from the upper sup 
port 37. As may be seen in Fig. 5, the longitu 
dinal axis of the twist needle N (which is also its 
axis of rotation) forms an angle other than a 
right angle with the longitudinal axis of the twist 
means P With the needle extending fully acroSS 
the twist belt and, as shown in Fig. 11, the twist 
needle is very close to the twist belt. 
NoW referring back to the botton back roll F 

and to Figs. 14 and 15, it was stated that the bot 
tom back roll was driven by the means E. The 
bottom back roll F is Operatively connected with 
the drive means Q for the bottom control draft 
roll R, since the roll F fixedly carries a sprocket 
wheel 25 over which is trained a sprocket chain 
26 extending to and over a second sprocket wheel 
2, less in diameter than the diameter of the 

wheel 25 and fixedly carried by the bottom con 
trol draft roll R. 
Not only is the bottom back roll F employed 

dually, but the plucking roll G also has dual func 
tions since it is operatively connected with the 
placer comb Tby means of the placer comb drive 
means S. 
The placer comb drive means S comprises a 

bevel gear 3) fixedly carried by the bottom 
plucking roll G, and shown in Fig. 5. Meshing 
with the bevel gear 39 is a second bevel gear 
3 fixedly carried by a shaft 32 extending 

transversely of the frame A and carried by bear 
ings 33 mounted upon the upper support 37. 
The longitudinal axis of the shaft 32 forms an 
acute angle with the upper support 3 and at its 
upper, end it fixedly carries a bevel gear 34 
meshing with a bevel gear 35 fixedly mounted 
on an elongated shaft 38 (shown in Fig. 1) ex 
tending longitudinally of the frame A and car 
ried by bearings 3 and 38 supported by the 
upper support. 37. Also fixedly mounted on the 
shaft 36 is a second bevel gear 39 which meshes 
with a bevel gear 49, and a third bevel gear 14 
spaced from the bevel gear 39 and meshing with 
a bevel gear 42. The gears 4) and 42 are sub 
stantially alike, have their axes of rotation par 
allel and the ratio of rotation of the bevel gear 
39 on the plucking roll G to that of the bevel 
gears 40 and 42 is 1:1:1. Each gear 40 and 
42 is fixed to a separate crank shaft, 43 (one 

being shown in Fig. 3 and both in Fig. 2). ASSO 
ciated With these crank shafts f A3 are two other 
Clank shafts is arranged so that one each of 
crank shafts 43. and A4 pivotally support one 
end portion of a spacer comb T while the other 
crank shafts 43 and is pivotally Support the 
other end portion of this comb i. Each crank 
shaft 43 and 33 is supported by bearings 45 
carried by the upper support 3. 
The spacer comb preferably comprises a plu 

rality of spacer comb elements 59 which may be 
bars provided with downward-extending short, 
smooth teeth 5 and with the elements 5 ar 
ranged in parallelism, extending longitudinally 
of the frame A and rigidly connected by CroSS 
elements 52. 

Associated with the spacer Coab T and COn 
veyor L is a stacker U, which may be fixedly sup 
ported by the upper support 37 and is constructed 
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6 
and arranged to be positioned closely adjacent 
one side of the conveyor belt 9 at the fibre deliv 
ery area, thereof, So as to stop the forward move 
ment of the fibres and deposit them on the belt. 
Associated with the bottom delivery roll J, is 

a similar roll, being the top delivery roll. W., shown 
in Figs. 1 and 6. As stated, this roll W is rotata 
bly supported by the same bearings 5 and 76 as 
employed for the roll J, but the openings for the 
ends of the shaft of the roll W. are vertically 
extending recesses or grooves so that there may 
be vertical reciprocation or play of the roll. W. 
The roll W bears on the periphery of the roll J 
and may be held in good frictional engagement 
therewith by weights 55 depending from Sup 
ports. 56 having hooked ends 57 extending over 
sleeves 58 on the end portions of the shaft of 
the top roll W. Rotation of roll J. imparts rota 
tion to the roll W. 

ihe top roll assembly W and Support X are 
shown mostly in Figs. 2, 3 and 12 and are, in 
parts, similar to that of the top rolls assembly 
and support therefor disclosed in my copending 
application referred to heretofore. 
The top roll assembly W comprises a top front 

roll 3 for association. With the bottom front 
roll D, top back roll 3 for association with the 
bottom back roll F, a top draft control roll 62 
for association. With the bottom control draft roll 
R, and a top plucking roll-f63 for association 
with the bottom plucking roll G. The rolls 60 
to 8 inclusive are of substantially, the same 
iannetter as their respective associated rolls, but 

the roll 63 is, preferably, larger in diameter than 
the general diameter of the bottom plucking roll 
G, There are also provided a pair of rollers 64 
adapted to peripherally engage the top front 
roll St. - . . . . 

The rolls 6 to 63 inclusive are rotatably sup 
ported by the support X which includes a pair 
of spaced apart uprights 65 secured to the rear 
ward extention 39 of the upper support 3. Piv 
otally supported by the uprights 65 are two 
spaced apart, parallel, forwardly extending arms 
-66 which rotatably carry the top rolls 63 to 62 
inclusive as well as the rollers 64, so that they 
will bear against the peripheries of the respective 
rolls with which they are associated. They may 
be urged into such association by a pair of 
weights 6 depending from hangers' 68 ending 
in hooks carried by the shaft of the top back 
rol S. . . . . 

The Support X also includes a pair of for 
Wardly extending, parallel, spaced apart arms 
69, pivotally carried by the uprights 65 abo 

the arms 66 with downwardly extending for 
ward end portions 70 rotatably supporting the 
top plucking roll 63 above the bottom plucking 
roll G. So that rotation of the plucking roll G will 
bring the projecting portion of the latter to the 
periphery. of the top plucking roll. The arms 
69 are differently supported than is the top 

plucking roll supporting stand described in the 
patent referred to above. Forming part of each 
arm 69 is a rearward offset 7, which may be 
adjusted for vertical or inclined positions by 
means of two set Screws 2 One Screwing through 
each offset if f and with their free ends bearing 
against the upper end portions of the uprights 
65. The free ends of the set screws are caused 

to bear against the uprights by expansion coil 
Springs f3 bearing against the uprights and 
offsets adjacent the lower portions of the latter 
and below the pivotal connection of the arms 69 
and uprights 65. This permits adjustment of 
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the top plucking roll 63 toward and away from 
the bottom plucking roll G. 
In Figs. 2, 3 and 13 is shown a sliver or fibre 

guide means Y which is associated with the top 
and bottom rolls just referred to and which re 
ceives the rowings or slivers of fibres Z. This 
means Y may comprise an upwardly extending 
support T5 extending longitudinally of the 
frame A, back of the support X and Secured to 
the extension 39. This support has a plurality 

5 

10 
tof spaced apart, upwardly opening slots 6 ex 
tending from its rear face to its forward face to 
receive the slivers or fibres Z which may be Sup 
plied thereto by any suitable means. 
The siivers or fibres Z after passing from the 

guide means Y between the rolls F and 6, and 
R, and 62 are intermittently engaged by the 
plucking roll as more fully set out in my patent, 
referred to above and, from thence, pass between 
the rolls D and 60. However, it should be said : 
that the back rolls F and fS rotate at a rela 
tively slow speed, while the peripheral speeds of 
the control draft rolls R and 62 are the Sarine 
(or may be higher) than that of the back rolls. 
The plucking rolls rotate at relatively high 
speeds where they contact and the Speeds of the 
front rolls is substantially that of the top pluck 
ing roll (63. Upon reaching the path of the os 
cillating placer comb T, the plucked fibres are 
stopped by the stacker U. The movement of the 2 
comb T is timed with the plucking roll G. So that 
as the former descends its teeth will engage the 
fibres and carry them to the upper surface of 
the conveyor belt 9 and deposit them thereon. 
It is preferred, of course, that the Speed of the : 
oscillations of the comb T be timed with the 
speed of the belt 9. 
From the conveyor belt 9 the plucked fibres 

(designated as Z') are conveyed, in rows, to the 
twist needle N, with a large proportion of then 
substantially parallel to the longitudinal axis of 
the needle. It is preferred that the surface Speed 
of the latter be substantially that of the Con 
veyor belt 9 and of the twist belt P. The twist 
belt P, being disposed with reference to the twist 
needle N, as stated herein, the fibres Z are 
wound around the twist needle and also carried, 
in a wound condition, off the twist needle. The 
roller 97 of the conveyor I, retains the fibres in 
proper positions on the conveyor belt 9. 
The functions of the delivery rolls J and W 

are to aid in drawing the rolled fibres off the 
twist needle N and in delivering them for Sub 
sequent treatment. Since portions of the fibres 
are substantially parallel to the needle's axis, and 
the needle rotates with the opposite end of the 
fibres delivered forwardly by the delivery rolls, 
a predetermined amount of twist will be inserted 
in the rolled fibres between the twist needle and 
the delivery rolls. 

Referring now to Figure 16, there is disclosed 
a modification K' of a portion of the conveyor 
drive means shown in Fig. 9. In the modifica 
tion the upper roller 80 is rotatably supported 
by the bearings i8 while the bottom roller 82 
is rotatably supported at adjacent end of each 
of a pair of arms 83 pivotally connected with 
the bearings 3 and carrying weights 84 adja 
cent their other ends. The conveyor belt is 
adapted to extend about roller 80, and roller 
f82 is urged thereagainst because of the pivotal 
connections and the weights 84. 

Referring to Fig. 17, there are shown modi 
fications of the twist structure insofar as it in 
volves the twist means or belt P of Fig. 5 and 
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8 
the conveyor means I of Fig. 3, etc. In place 
of the twist means or belt P, there is provided a 
twist means, being a roller or rotatable member, 
P' mounted upon the shaft it, with the pe 
riphery of the roller very close to the twist needle 
N (close as the Surface of the twist belt P of 
Fig. 11). It should be noted that the twist means 
or roller P' has the plane of its peripheral sur 
face, facing the twist needle N, inclined (as is 
the surface of the twist belt P) to the longitudi 
nal axis of the twist needle N. Otherwise the 
a SSociated structure is preferably similar to that 
shown in Fig. 5. - 
The conveyor L' of Fig. 17 differs from the con 

veyor L of Figs. 1, 2 and 3 only in the provision 
of two pairs of flange ended drums 85 in place 
of the two separate drums 90 and 92 of form L. 
and two spaced apart conveyor belts f&6 there 
for in place of the conveyor belt 9. The roll P' 
extends between the two belts 86. 

In Fig. 18 is shown means A' to Synchronize the 
novel machine herein disclosed with a conven 
tional card B. Bearings 90 are Secured to the 
card B' to rotatably carry a shaft 9, upon one 
end portion of which is mounted a bevel gear 92, 
meshing with a bevel gear 93 fixedly mounted 
upon the shaft 94 of a conventional doffer 95. 
At the other end portion of shaft 9 there is 
fixed a relatively large diameter pulley 96 con 
Structed and arranged so it may receive a belt 
(not shown) which may be trained over the 
pulleys 43 of two of the novel machines, placed 
One above the other. Of course the drafting rolls, 
plucking rolls, comb and belt 50 are then omitted, 
since the fibres are therein fed to the twist needle 
in a Web form as is Well known in the art. 
The machine thus far described is a duplicate 

of that illustrated and described in my above men 
tioned copending application, now abandoned, 
and consists briefly in mechanisms for feeding 
strands automatically and placing them upon an 
endless conveyor belt and then carried by the 
belt to a twisting needle where the broken strands 
are again twisted into a continuous piece and fed 
through other pressing rolls for further process 
ing. The subject matter added in this applica 
tion consists of an arrangement Supplying the ma 
chine with multiple conveyor belts having corre 
sponding twisting needles, each belt delivering 
to its needle a continuous supply of fibrous ma 
terial in any form, which is subsequently twisted 
into yarn by the needle and twist belt and de 
livered as a continuous Strand for further proc 
essing. The present modification is intended to 
greatly increase the productivity of the machine 
and at the same time permit feeding the machine 
with fibrous material in any form. Moreover, 
Such a System as described below could be used to 
receive the Web directly from the tape frame as 
Sembly without sending it through the rub apron 
assembly. 

FigS. 19, 20 and 2 will illustrate the above 
mentioned modification. Numeral 200 designates 
a multiplicity of conveyor belts corresponding to 
the Single belt 9 illustrated in the other views of 
the drawing. While I have shown 5 belts in this 
modification, it is to be understood that as many 
as desired might be employed. 
These several belts 209 could be driven by a 

drum similar to the drum 88 as shown in Fig. 3, 
that is, each belt would be provided with a driving 
drum positioned beneath its own top roll as 
Sembly W to receive the fibrous materia. The 
belts would then extend more or less in parallel 
ism downwardly toward their respective twist 
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ing. needle mechanisms, each needle operating to chine constitutes considerable improvement over 
spin the fibrous material on its respective delivery any machine now known or used in the art of 
belt into a continuous strand of yarn. spinning a fibrous material into yarn. The mul 

Still another advantage of the present inven- tiplicity of delivery belts and twisting needles 
tion is that it can be used directly with the tape 5 insure multiple strands of yarn properly twisted 
frame. assembly of a conventional card machine and stretched and completely eliminate the step 
to receive the fibrous web therefrom upon the of sending the material in Web form through the 
several conveyor belts 289 to convey it to the conventional rub aprons of a card machine. 
twisting needles. Such a system might assume While the drawing shows the construction more 
the construction as shown in Figs. 19, 20 and 21. 10 or less Schematically without a general frame 
In these figures the belts 2 could be rotated by work, it is to be understood that this has been 
any controlled driving means (not shown) such by way of example and that the detailed struc 
as an electric motor or might even be connected ture of the frame, bearings, and the like may 
by suitable pulleys and gears to the driving assume any shape or dimension without depart 
means on the card machine itself. 15 ing from the scope of the invention as defined 
As illustrated in Fig. 21, each belt 200 is passed by the following claims. 

over an idler drun. 20 having its shaft 262 suit- I claim: 
ably journaled in bearings supported by a frame 1. In a Spinning machine, an elongated twist 
(not shown). As before described, the delivery needle; means to rotate said twist needle on its 
belt paSSes beneath the twisting needle 294 at an 20 longitudinal axis; means to deliver fibrous ma 
oblique angle and is positioned close enough terial to said twist needle; and means to assist 
thereto as to permit the needle to pick up and said twist needle to twist said material and ini 
twist the fibrous material carried by the belt. A tially draw the twisted fibres off said needle, 
secondary beit 233 is used much in the same including a rotatable member having an outer 
manner as that of P in Fig. 5, and has one of its 25 periphery closely adjacent the periphery of said 
faces passing in close proximity. With the twisting twist needle at all times, the axis of rotation of 
needle 264. The action of the needle effects a said twist needle being non-parallel with respect 
certain amount of twisting of the Web, tending to to the axis of rotation of said rotatable member. 
displace it from its position on top of the con- 2. In a spinning machine, an elongated twist 
veyor belt 2:... To prevent the needle from pull-. 30 needle; means to rotate said twist needle on its 
ing the Web from off the belt or otherwise dis longitudinal axis; means to deliver lengths of 
plaging it...I have provided a guide roll 29 placed fibrous material to said twist needle, one at a just ahead of the needle 29 and co-acting with time, with their longitudinal axes substantially 
the belt 25 to keep the web in perfect alignment normal to the axis of rotation of said needle; 
for winding upon the needle. 35 and means to assist said twist needle to twist said 

material and initially draw the twisted fibres off 
said needle, including a rotatable member having 
an outer periphery closely adjacent the periphery 
of said twist needle at all times, the axis of rota 
tion of said twist needle being non-parallel with 
respect to the axis of rotation of said rotatable 
member. S. 

3. In a spinning machine, an elongated twist 

This secondary belt 233 is passed over an up 
per roller 205, and a lower roller 286 as shown in 
Fig. 20, with the lower roller 286 being provided 
with a pulley 23 rotated by means of a belt 268. 
and a driving pulley 209. It will be noted that 40 
each of the driving pulleys 239 in this figure is 
mounted on a common shaft 20 which not only 
serves as a rotating means for the belts 268 but 
also of the twisting needle 284 as will be subse- needle; means to rotat id twist in -- 
quently described. It will also be noted that s S. to rotate said twist needle on its 45 longitudinal axis; means to deliver fibrous...ma Since the direction of Eotatio of the secondary terial to said twist needle; and means to assist belt.03 must be opposite to that of the twisting said twist needle to twist said materia and ini 
needle 28, the driving belt 296 must be twisted tially draw the twisted fibres off said needle, in 
or crossed upon itself to effect such reverse rota- cluding a twist belt having an outer periphery 
tion. . - ... . . . . .' . . . . . . 

50 closely adjacent the periphery of said twist needle Driven from the same shaft 20 common with at all times, the axis of rotation of said is the secondary belt drive means is a series of 
- needle bein -nar ith pulleys 2 mounted to the shaft 2 fo and pro- of SEEith respect to the axis 

vided with belts 22 passing over the upper pulleys 4. In a spinning machine, an elongated twist 
and arranged to rotate the twisting needles 55 needle; means to rotate said twist needeo is 

longitudinal axis; means to deliver fibrous mas 
terial to said twist needle including a pair of 
Spaced apart conveyor belts, with their runs in 
Substantially the same planes; and means to as 
Sist. Said twist needle to twist said material and 
initially draw the twisted fibres off said needle, 
including a roller having an outer periphery 
closely adjacent the periphery of said twist needle 
at all times, the axis of rotation of said twist 
needle being non-parallel with respect to the axis 
of rotation of said roller, said roller extending the two may be maintained. Along the shaft into the space between said pair of conveyor belts. 

24I have placed Worms 25 enmeshed with Worm 5. In a Spinning machine, an elongated twist 
gears 216 affixed to the end of the shaft of the needle; means to rotate said twist needle on its 
bottom delivery rolls 27. The top delivery rolls 70 longitudinal axis; means to deliver fibrous ma 
2.8 are simply idlers and are driven by the terial to said twist needle; means to assist said 
bottom rolls and may be suitably weighted to twist needle to twist said material to partly 
effect desired pressures upon the strand of yarn draw said material off said needle, including a 
coming between them and the bottom rolls. rotatable member having an outer periphery 
As illustrated and described, the modified ma- 75 closely adjacent said twist needle at all times, 

9. 

Since, each twisting, needle is operatively asso 
ciated with a pair of. delivery rolls serving to 
draw the twisted yarn therefrom, I have provided 
a common driving means for each pair of rolls. 60 
consisting of a shaft 24 extended longitudinally 
along the framework and suitably journaled 
where necessary. The shaft 24 may be rotated 
by any given rotating means, or may be connected 
with the lower shaft 2:0 through a set of timing 65 
gears so that desired synchronous speeds between 
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the axes of rotation of said twist needle and 
rotatable member being non-parallel, one with 
respect to the other; and means to finally draw 
the twisted fibrous material off said twist needle, 
comprising a pair of delivery rolls normally in 
peripheral contact one with the other and the 
juncture of their peripheries being disposed 
closely adjacent the point of said needle. 

6. In a spinning machine, an elongated twist 
needle; means to rotate said twist needle on its 
longitudinal axis; means to deliver fibrous ma 
terial to said twist needle; means to assist said 
twist needle to twist said material to partly draw 
said material off said needle, including a rotata 
ble member having an outer periphery closely 
adjacent said twist needle at all times, the axes 
of rotation of said twist needle and rotatable 
member being non-parallel, one with respect to 
the other; and means to finally draw the twisted 
fibrous material off said twist needle, compris 
ing a pair of delivery rolls normally in peripheral 
contact one with the other and the juncture of 
their peripheries being disposed closely adjacent 
the point of said needle, with the axis of rota 
tion of said needle substantially intersecting the 
line of contact of Said rolls. 

7. In a spinning machine, an elongated twist 
needle, means to rotate said twist needle on its 
longitudinal axis; means to deliver fibrous ma 
terial to said twist needle; means to assist said 
twist needle to twist said material to partly draw 
said material off said needle, including a rotata 
ble member having an outer periphery closely 
adjacent said twist needle at all times, the axes 
of rotation of said twist needle and rotatable 
member being non-parallel, one with respect 
to the other; means to finally draw the twisted 
fibrous material off said needle comprising a 
pair of delivery rolls normally in peripheral 
contact one with the other and with the junc 
ture of their peripheries closely adjacent the 
point of said needle; means to rotate one of 
said rolls; and means to urge the second roll into 
peripheral contact with the first roll. 

8. In a spinning machine, a twist needle; con 
veyor means to deliver plucked fibres to said 
needle, including a conveyor belt and a roller 
Over which said belt is trained, said roller be 
ing disposed closely adjacent said needle and 
with its axis of rotation extending substantially 
parallel with the axis of rotation of said needle; 
and means to retain the fibres upon said belt 
during twisting comprising a second roller, above 
the first roller, with its periphery in contact 
With Said belt and with its axis of rotation sub 
stantially paralleling the axis of rotation of 
said first roller, the axes of rotation of said 
rollers being in Substantially the same vertical 
plane. 

9. In a Spinning machine, a twist needle; con 
veyor means to deliver plucked fibres to said 
needle, including a conveyor belt and a roller 
Over which said belt is trained, said roller be 
ing disposed closely adjacent said needle and 
With its axis of rotation extending substantially 
parallel with the axis of rotation of Said needle; 
means to retain the fibres upon said belt during 
twisting comprising a second roller, above the 
first roller, with its periphery in contact with 
Said beit and with its axis of rotation substan 
tially paralleling the axis of rotation of Said 
first roller, the axes of rotation of said rollers 
being in substantially the same vertical plane, 
and means to press the periphery of Said Second 
roller means into line contact with said belt. 
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10. In a spinning machine, an elongated twist 

needle; means to rotate said twist needle on its 
longitudinal axis; means to deliver fibrous ma 
terial to said twist needle; and means to assist 
said twist needle to twist said material and 
initially draw the twisted fibres off said needle, 
including a rotatable member having an outer 
periphery closely adjacent the periphery of Said 
twist needle at all times and spaced from the 
end of said twist needle, the axis of rotation of 
Said twist needle being non-parallel with re 
Spect to the axis of rotation of said rotatable 
member. 

11. In a Spinning machine, an elongated twist 
needle; means to rotate said twist needle on its 
longitudinal axis; means to deliver fibrous ma 
terial to said twist needle; and means to assist 
Said twist needle to twist Said material and in 
itially draw the twisted fibres off said needle, in 
cluding a twist belt having an outer periphery 
closely adjacent the periphery of said twist needle 
at all times and spaced from the end of Said 
twist needle, the axis of rotation of said twist 
needle being non-parallel with respect to the axis 
of rotation of said twist belt. 

12. In a spinning machine, an elongated twist 
needle having a pointed outer end; means to ro 
tate Said twist needle on its longitudinal axis: 
means to deliver fibrous material to said twist 
needle; and means to assist said twist needle to 
twist Said material and initially draw the twisted 
fibres off said needle, including a rotatable mem 
ber having an outer periphery closely adjacent 
the periphery of said twist needle at all times and 
with the pointed end of said twist needle extend 
ing over the edge of said rotatable member, the 
axis of rotation of said twist needle being non 
parallel with respect to the axis of rotation of 
said rotatable member. 

13. In a spinning machine, an elongated twist 
needle; means to rotate said twist needle on its 
longitudinal axis; means to deliver fibrous ma 
terial to said twist needle; and means to assist 
said twist needle to twist Said material and in 
itially draw the twisted fibres off said needle, in 
cluding a twist belt having an outer periphery 
closely adjacent the periphery of said twist needle 
at all times and with the pointed end of said 
twist needle extending Over the edge of said ro 
tatable member, the axis of rotation of said twist 
needle being non-parallel with respect to the 
axis of rotation of said twist belt. 

14. In a spinning machine, an elongated twist 
needle; means to rotate said twist needle on its 
longitudinal axis; means to deliver fibrous ma 
terial to said twist needle; means to assist said 
twist needle to twist said material and initially 
draw the twisted fibres off said needle, including 
a rotatable member having an outer periphery 
closely adjacent the periphery of said twist needle 
at all times, the axis of rotation of said twist 
needle being non-parallel with respect to the axis 
of rotation of Said rotatable member; and means 
to drive said twist needle and rotatable member. 

i5. In a Spinning machine, an elongated twist 
needle having an inner end, a pointed outer end 
and an intermediate portion; means to deliver 
fibrous material to said twist needle; means to 
assist said twist needle to twist said material and 
initially draw the twisted fibres off Said needle, 
including a rotatable member having an outer 
periphery closely adjacent the periphery of said 
twist needle at all times and spaced from the 
end of said twist needle, the axis of rotation of 
Said twist needle being non-parallel with the axis 
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of rotation of said rotatable member, whereby 
said twist needle extends diagonally across said 
rotatable member, and means to rotate both said 
twist needle and said rotatable member, includ 
ing an elongated Support for said rotatable men 
ber extending toward the intermediate portion 
of said needle, 

16. In a spinning machine, an elongated twist 
needle having an inner end, a pointed outer end 
and an intermediate portion; means to deliver 
fibrous material to said twist needle; means to as 
sist said twist needle to twist said material and in 
itially draw the twisted fibres off said needle, in 
cluding a twist belt having an outer periphery 

0 of Said needle, 

4. 
closely adjacent the periphery of said twist needle 
at all times and spaced from the end of said twist 
needle, the axis of rotation of said twist needle 
being non-parallel with the axis of rotation of 
Said twist belt, whereby said twist needle extends 
diagonally across said twist belt, and means to 
rotate both said twist needle and said twist belt, 
including an elongated support for said twist 
belt extending toward the intermediate portion 

DANE W. MAXHAM. 
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