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My invention relates to the manufacture of ar 
tificial silk, and particularly to an improvement 
in method and apparatus by which the product 
is improved from the standpoint of tensile 

5 strength, uniformity in strength and size, and 
dyeing properties. While my invention may be 
applicable to dry spinning as well as wet spinning, 
and also to silk Spun from various cellulosic solu 
tions, I have practiced it particularly in the man 

l0 ufacture of artificial silk from viscose, and ac 
cordingly have illustrated viscose silk spinning 
apparatus, in the accompanying more or less di 
agrammatic drawings, in which 

Fig. 1 is a side elevation, partially in section, 
15 of a viscose spinning unit adapted for the prac 

tice of my invention; 
Fig. 2 is an enlarged section illustrating the ad 

justable carrier bar in which a battery of lower 
godets and their associated guides are mounted; 

Fig. 3 is a broken plan view of portion of a bat 
tery of Spinning units, only the pumps and low 
er godets and their drive connections being 
shown; 

Fig. 4 is an end clevation of the drive gear for 
25 the lower godets and pumps; 

Fig. 5 is a front elevation of the spinning unit 
shown in Fig. 1; 

Fig. 6 is a broken front elevation of a battery 
Of upper godets and their drive gear; 

20 
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rier bar for the lower godets and their associated guides; 
Fig. 8 is a section of a detail of the lower godet 

drive; and 
Fig. 9 is a front elevation of a modified layout 

in which a plurality of upper godets is used. . 
It is known that in the spinning of artificial 

Silk increased tensile strength of the finished 
product is attained if the thread, while still in 

40 plastic condition, is placed under tension. To 
accomplish this it has been suggested that the 
thread be interlaced with a series of glass rods 
submerged in or located adjacent the setting bath, 

35 

45 ing in a drag on the thread which places the lat 
ter under tension between the rods and the bob 
bin upon which the thread is wound. The sug 
gestion has not proved practical, however, since 
the drag of the thread on the rods is not constant. 

50 In actual practice there is a variation in the fric 
tional engagement of the thread on the rods 
which results in nonuniform tensile strength, in 
equality of denier, and uneven dyeing properties. 

It has also been Suggested that the thread be 
55 led from a stationary guide, submerged in the 

Fig. 7 is a front elevation of an adjustable car 

(C. 18-8) 
setting bath, to a positively driven cylinder and 
thence to a winding bobbin, the peripheral Speed 
of the bobbin exceeding that of the positively 
driven cylinder. Practical experience has estab 
lished, however, that there is not only slippage of 
the thread at the cylinder which prevents uni 
formity of tension between the latter and the 
winding bobbin, but also that the deflection of 
the thread at a sharp. angle from the submerged 
guide to the cylinder is in itself objectionable, 
since it prevents uniformity of tension between 
guide and cylinder and between guide and spin 
ning nozzle. The frictional engagement of the 
thread at a guide increases rapidly with the an 
gle of deflection, and When the angle of deflec 
tion is marked the engagement of the thread with 
the guide is non-uniform. It must be borne in 
mind that uniformity of tension is essential to 
uniformity of strength, denier and dyeing quali 
ties in the finished product, and that a product 
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which lacks these characteristics is not accept 
able to the trade. 
So far as I am aware, no method has hereto 

fore been suggested by which uniformity often 
sion on the thread during the spinning Operation 
has been attained. My invention provides a 
simple and workable method and apparatus for 
accomplishing this result by means which are 
adaptable to standard apparatus without undue 
expense in view of the greatly improved char 
acter of the product which results from the 
practice of my invention, 
My invention contemplates the engagement 

of the thread (that is to say the group of fila 
ments which eventually constitutes the thread) 
between spaced rotors positively driven at dif 
ferent peripheral speeds, the engagement of the 
thread with each of the rotors being SO effected 
that no appreciable slippage occurs at either. A 
uniform tension is thus placed on the thread 
between these rotors, and also between the spin 
ning nozzle and the rotor which draws the thread 
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from the spinning bath. 
the interlacing of the thread with the rods result The condition which must be created to do 

away with appreciable slippage is that of Sub- 100 
stantial identity between the speed of the rotor 
and the speed of the portion of the thread in en 
gagement with the rotor. It is within the Scope 
of the invention to use other movable elements 
than rotors to engage the thread. 
As will appear from the description following 

of the preferred embodiment, it is an underlying 
thought of this invention that, in drawing the 
thread from the setting bath, as the thread passes 
certain spaced points or positions in its path of 0 
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2 
travel, the portions of it which, for the instant, 
are at these spaced points are given respectively 
different speeds and that the difference of thread 
speed between these points is maintained con 
stant as succeeding portions of thread pass. The 
result is that all portions of the thread are put 
under the same tension. 
Various expedients are available to effect this 

result. For example, the thread may be passed 
between pairs of cooperating rolls which positive 
ly engage the thread at the nip of each roll pair. 
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This practice, however, is objectionable from sev 
eral standpoints. I prefer an arrangement such 
as indicated in the accompanying drawings, in 
which the engagement of the thread with each 
rotor is effected by lapping the thread thereon 
to an extent sufficient to insure a frictional grip 
of the thread on the rotor which prevents appre 
ciable slippage. at that point. 

Referring to the drawings, I have illustrated in 
Fig. 1, more or less diagrammatically, a layout 
which comprises a setting bath 15, into which 
the group of filaments which composes the thread 
is discharged through a submerged nozzle 16 con 
nected to the pump 17. From the spinning nozzle 
16 the thread passes to a guide 18 so arranged 
with respect to a positively driven lower godet 19 
that the thread is delivered without substantial 
deflection by the guide i8 to the periphery of the 
godet. On the latter the thread is lapped suffi 
ciently to insure a non-slip, draughting engage 
ment therewith, and is taken from the godet over 
a second guide 20 located to prevent interference 
between the “on' and “off' courses of the thread 
On the godet. Both guides 18 and 20, as well as 
the godet spindle 21, are carried by a bar 22 lon 
gitudinally adjustable on its supporting brackets 
23 to vary the length of the thread submersion 
in the bath 15. The guide 20 is also preferably 
mounted on an adjustable bracket 24 so that its 
position with respect to the godet may be varied. 
The thread 25 passes from guide 20 to the up 

per godet 26, with which is associated the guide 
27. The notch 28 of the guide 27 receives the 
thread and delivers it to the godet, 26 adjacent 
the rim flange 29 of the latter. Lapping the godet 
26 the thread is engaged in notch 30 of the guide 
from which it again laps the godet 26, thus sim 
ilarly insuring a non-slip draughting engagement 
between the godet and thread. Passing from the 
godet 26 the thread descends through the guide 
funnel 31 to a coiling device such as a spinning 
box (not shown). 
Any suitable means may be provided for driv 

ing the godets 21 and 26 at different peripheral 
Speeds. In the layout shown the godets are of 
the same diameter and the gearing is so arranged 
as to impart to the godet 19 a slower speed of 
rotation than that imparted to the upper godet 
26. Both take their drive from the main shaft 
32. The drive for the lower godet 19 is indicated 
in Fig. 4 through bevel gears 33, 34, sprocket 35 
on the shaft of bevel gear 34 meshing with idler 
pinion 36 which in turn meshes with gear 37 
on the driving shaft 38 for the pump 17. Gear 
37 drives idlers 39 and 40, the latter meshing with 
pinion 41 slidably keyed on shaft 42, which is 
provided at intervals along its length with bevel 

... gears 43, each meshing with a bevel gear 44 on 
the Spindle 21 of a godet i9. The upper godet 26 
is driven from shaft 32 through bevel pinion 46, 
meshing with a bevel sprocket 47 on shaft 48, a 
second bevel sprocket 49 at the opposite end of 
the shaft meshing with bevel gear 50 on shaft 51 
of Sprocket 52 through which motion is trans 

1,950,922 
mitted by idler 53 to the sprocket 54 on the shaft 
of the bevel pinion 55 which drives the bevel gear 
56 on the shaft of godet 26. By replacing either 
or both of the gears 41 and 54 by gears of differ 
ent sizes, the relative peripheral speeds of the 80 
two godets 21 and 26 may be varied to increase 
Or decrease the tension exerted upon the thread 
as it passes therebetween and between the lower 
godet and the spinning nozzle. Gear 37 may be 
replaced by a gear of different size if it is desired 
to change proportionally the speeds of pump 17 
and godets 19. The adjustable mounting of the 
idlers 39, 40 and 53 permits these substitutions. 
The number of laps necessary to insure a suf 

ficient frictional grip of the thread upon the 
gOdets may vary with the diameter of the latter, 
With their speed of rotation, the denier of the 
thread and other factors. It may be desirable 
under certain conditions to vary the number of 
laps on either or both godets, and my invention 
contemplates appropriate guide constructions to 
prevent interference between the courses or 
tracks of the laps on the respective godets. Guide 
27, as Well as guide 20, is preferably adjustable 
upon its support. The guides may be glass or 
pOrcelain rods. They may be substituted if de 
Sired by metallic spindles, upon which small pull 
leys of glass, or other inert material, may be 
journaled to prevent possible injury to the thread 
by frictional engagement. Guide pins of known 
type may be used if desired. 
When the godets are lapped by the thread in 

this fashion there is no appreciabie slippage of 
the thread on the godets. Consequently a uni 
form tension, determined by their relative pe 
ripheral speeds, is imparted to the thread be 
tween the godets and between the lower godet and 
the spinning nozzle. The tension thus applied 
may be So increased without danger of slippage 
that the tensile strength of the product, both wet 
and dry, is greatly increased over that hereto 
fore attained in the manufacture of artificial silk 
of like denier, and the product is greatly improved 
from the standpoint of uniformity of strength, 
Size and dyeing properties. 

Instead of leading the thread 25 directly from 
the upper godet 26 to the spinning box, it may 
be led to and apped around another godet 59 
(Fig. 9) which is driven at still higher peripheral 
Speed, thus adding still further to the tension 
placed upon the thread and further increasing 
its strength, while maintaining the desired uni 
formity of strength, denier and dyeing properties. 
Of course godet 26 or 59 may be replaced by a 

bobbin, When bobbin winding is desired, suitable 
means being provided to maintain constant the 
tension upon the thread between the bobbin and 
the preceding godet as the diameter of the bob 
bin increase. 
With the understanding that the apparatus 

ShoWin is but a single illustrative embodiment of 
apparatus appropriate for carrying out my in 
vention according to the wet spinning process, 
and that it may be vallied in many ways to ac 
complish a like result, in either wet or dry spin 
ning processes, without departing from the 
thoughts which underlie what I claim as my 
invention. 
I claim 
1. In the manufacture of artificial silk from a 

cellulosic Solution, the steps of drawing the thread 
from the Spinning nozzle by a driven rotor, lead 
ing the thread from said rotor to a second rotor 
positively driven at higher peripheral speed, 
causing the thread to travel at substantially the 
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1950,922 
same linear speed, while in association with each 
rotor, as the portion of the said rotor with which 
the thread is associated to effect a uniform 
Stretching effort upon the thread between the 
rotors and delivering the thread continuously 
from Said Second rotor. 

2. In the manufacture of artificial silk from a 
cellulosic solution, the steps of stretching the 
thread while in plastic condition by lapping it 
upon Spaced rotors having different peripheral 
Speeds, the lappage being sufficient to cause the 
thread to have, at each rotor, substantially the 
Same linear speed as the periphery of the rotor 
and delivering the thread continuously from the 
last of said rotors. 

3. In the manufacture of artificial Silk from 
a cellulosic Solution, the steps of stretching the 
thread while in plastic condition, by lapping it 
upon Spaced rotors having different peripheral 
Speeds, the lappage being sufficient to cause the 
thread, at each rotor, to have substantially the 
same linear speed as the periphery of the rotor 
and guiding the thread on each rotor to prevent 
the thread from tracking on itself. 

4. In the manufacture of artificial silk from a 
cellulosic Solution, the method of stretching, the 
thread which comprises feeding the thread from 
the Spinning nozzle into engagement with a se 
ries of rotors while causing the thread engaging 
portion of each rotor to have a higher linear 
Speed than the corresponding portion of the pre 
ceding rotor in the Series and while causing the 
thread to have, at each rotor, substantially the 
Same linear Speed as the portion of the rotor it 
engages, and delivering the thread continuously 
from the last of said rotors. 

5. In the manufacture of artificial silk from 
cellulosic Solution, the method of giving the 
thread uniform tension while drawing it from 
the Setting bath which consists in giving the 
thread a different linear speed at predetermined 
Spaced points in its path of travel and main 
taining this difference of speed constant for suc 
ceeding portions of the thread passing these 
points. 

6. In the manufacture of artificial silk from a 
cellulosic solution, the method of passing the 
thread from the Spinning nozzle to a coiling de 
vice, which comprises drawing the thread from 
the Spinning nozzle by a driven godet, deliver 
ing the thread from said godet to a second godet 
driven at a higher peripheral speed, causing the 
thread while in engagement with each godet to 
have substantially the same linear speed as the 
portion of the godet that it engages, and deliv 
ering the thread continuously from said godets 
to a coiling device. 

7. In the manufacture of artificial silk from a 
cellulosic Solution, the method of passing the 
thread from the spinning nozzle to a coiling de 
Vice Which comprises drawing the thread from 
the Spinning nozzle by a driven rotor, delivering 
the thread from said rotor to a second rotor 
driven at higher peripheral speed, causing the 
thread while in engagement with each rotor to 
have the same linear speed as the portion of the 
rotor which it engages, and delivering the thread 
continuously from said second rotor to a coiling 
device. 

8. In the manufacture of artificial cellulosic 
silk, the method of delivering the thread from 
the Spinning nozzle to a coiling means which com 
prises giving the thread a different speed at 
Spaced points in its path of travel the speed at 
each point, being higher than at the preceding 

3 
point, and maintaining the respective speeds con 
stant for successive portions of the thread pass 
ing said points. 

9. Apparatus for the manufacture of artificial 
silk comprising a pair of spaced rotors positively 
driven at different peripheral speeds, and means 
asSociated with each rotor for thereon engag 
ing against slippage and trackage a thread drawn 
by the rotor of higher peripheral speed from the 
rotor of lower peripheral speed, 

10. Apparatus for the manufacture of arti 
ficial Silk comprising a Spinning bath, a positive 
ly driven rotor in proximity to the bath, and 
means aSSociated with the rotor for thereon en 
gaging against slippage a thread drawn by the 
rotor from the bath, in combination with a similar 
rotor of higher peripheral Speed, and means for 
thereon engaging against slippage the thread 
drawn thereby under tension from the first ro 
tor. 

li. Apparatus for the manufacture of artificial 
Silk comprising a pair of Spaced godets, means for 
positively driving said godets at different periph 
eral Speeds, and guide means associated with 
each godet for preventing trackage interference 
thereon of a thread extending between said godets 
and lapped on each to prevent slippage of the 
thread on said godets due to the tension exerted 
On the thread by the draft of the godet having 
higher peripheral speed. 

12. An artificial silk producing apparatus hav 
ing a Spinning nozzle for delivering thread-form 
ing. material to a setting bath and a means for 
coiling the thread, in combination with two or 
more godetS between the nozzle and the coiling 
means, Said.godets having means for guiding the 
thread therearound with an arc of contact of the 
yarn on the godets sufficient to prevent slippage, 
and means for driving the godets each at a uni 
form peripheral speed higher than that of the 
preceding godet, for the purpose set forth. 

13. Apparatus for stretching freshly spun fila 
ments of artificial silk, comprising a spinning 
nozzle, two or more rollers spaced apart, each 
roller revolving at a peripheral speed greater than 
the peripheral speed of the preceding roller, in 
combination with means associated with each 
roller for guiding the thread onto the same, and 
a Second thread guiding means for preventing 
tracking of the thread inserted in the thread 
course at each roller positioned to move the thread 
from one position on the roller to another as the 
thread passes one or more times around the re 
Spective rollers. 

- 14. Apparatus for the manufacture of artificial 
Silk thread, comprising a spinning nozzle, a pair 
of Spaced godets around which the thread is 
lapped to prevent slippage, and means for driv 
ing Said godets positively at different peripheral 
Speeds, in combination with guide means asso 
ciated with a godet adapted to contact with 
thread as it passes around said lapped godets to 
prevent trackage thereon. 

15. Apparatus for the manufacture of artificial 
silk thread, comprising a pair of spaced godets 
driven at different peripheral speeds, each adapt 
ed to have arcs of contact with the thread suffi 
cient to ensure against slippage of the thread on 
the godets, in combination with a guide means 
at each godet guiding the thread onto same, and 
a Second guide means positioned to remove the 
thread from the godet after the thread has con 
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tacted with the godet and to guide it back onto 
the godet in a manner to prevent tracking. 

16. Apparatus for the manufacture of artifi 150 
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4. 
cial silk, comprising a pair of spaced gn's. means 
for positively driving said godets ... ifferent 
peripheral speeds and guide means aSSociated 
with each godet having a plurality of guiding Sur 
faces, one Such Surface being located and adapt 
ed to guide the thread onto the godet in the first 
instance, and the other guiding Surfaces being 
adapted to remove the thread from the godet 
and place it back on the godet so as to prevent 
tracking by placing it at a different position from 
that given by each of the other guiding surfaces. 

17. In the manufacture of artificial silk from 

1950,922 
a cellulosic solution, the steps of stretching the 
thread while in plastic condition by lapping it 
upon spaced rotors having different peripheral 
speeds, removing the thread from each Spaced 
rotor after partial lapping, replacing same on the 
rotor at another position to prevent the thread 
from tracking on itself, and further lapping said 
threads thereby giving it substantially the same 
linear speed as the periphery of each rotor, and 
delivering the thread continuously from the last 
of said rotors. 

FRANK. H. GRIFFIN. 
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