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NECTICUT. 

PROCESS OF AND APPARATUS FOR SPINNING. 

Application filed October 28, 1820. Serial No. 420,121, 

To all whom, it may concern: 
Be it known that I, WILMAR F. LENT, 

a citizen of the Inited States of Alnerica, 
residing at New Haven, in the county of 

5 New Haven and State of Connecticut, have 
invented a certain new and useful improve 
ment in Processes of and Apparatus for 
Spinning, of which the following is a full, 
clear, and exact description. 

10 This invention relates to the art of spin 
ning, and more particularly to a process of 
and apparatus for spinning which results 
in such reduction of air friction on the 
traveler and yarn as to increase materially 

15 the spindle speed, and improve the quality 
of the yarn, thereby resulting in an increase 
of production. 

In the art of spinning it is well known 
that the speed of operation is retarded mas 

20 terially by the friction between the ring and 
traveler, and that the less friction produced 
between these parts the greater the speed 
obtainable. It has been an object of all mill 
operators to run the spindle at as high a 

25 speed as possible as production depends di 
rectly lipon this speed. From all the data. 
which appears to be obtainable on this sub 
ject, at the present time, it appears that 
the highest limit of speed so far obtainable 

30 is from 8,000 to 10,000 R. P. M. At higher 
speeds, with the same weight of traveler. 
the tension on the yarn becomes so great 
as to cause excessive breakage. This tension 
is due to friction as well as to centrifugal 

35 force. With a given weight of traveler the 
centrifugal force and ring friction are con 
stant at a given speed; however, the total 
friction is composed of ring friction and of 
air friction-not only air friction on the 

40 traveler itself, but also on the yarn which 
rotates in the air. This air friction is known 
to constitute a very important item, as the 
traveler velocity and the circular velocity 
of the yarn as it moves about the spindle 

45 is in the neighborhood of a mile a minute. 
The principal objects of this invention are 

to remove or decrease materially the effect 
of air friction due to the rapid movements 
of the traveler and yarn about the spindle, 

50 and improve the quality of the yarn, and I 

accomplish these important results by run 
ning the traveler and yarn in a vacuum, or 
a partial vacuum, which may be established 
by Suitable means within a casing which 
surrounds the spindle, including the traveler 
and the rotating yarn which is being spun. 
While I have shown the invention as applied 
to ring and traveller spinning, it may also 
be applied to rule and cap spinning. By 
this expedient I have been able to attain a 
great increase of spindle speed, with the re 
sultant augmentation of production. 
The invention, in its broadest aspect, ac 

cordingly, consists in providing by any suit 
able apparatus an enclosure for the spinning 
instrumentalities, whether they are those 
employed in mule or cap spinning, or the 
spindle traveler and rotating yarn as it is 
being spun and laid upon the spindle in ring 
and traveller spinning, and the production 
of a rarefication of the atmosphere surround 
ing these parts, whereby the friction en 
gendered by their high speed of movement 
is reduced materially. 
Under the embodiment of the broad in 

vention as above described, a suitable form 
of apparatus may comprise an enclosure 
surrounding the spindle just above the driv 
ing belt, and enclosing the spinning ring, 
traveller, and yarn as the latter is being 
laid about the spindle during the spinning 
operation. The spindle may pass through 
a hole in the box or enclosure, the fit be 
tween these parts being sufficiently snug to 
avoid any direct contact between the spindle 
and enclosure, so that very little air leakage 
will occur. The enclosure may be provided 
with a glass-faced door which may be swung 
open for removing the bobbins and for piec 
ing up the ends, and the yarn will enter 
the enclosure through a small aperture at 
the top. 
Another suitable form of apparatus may 

comprise an enclosure for the spindle which 
includes its base portion and driving pulley. 
and also encloses the driving belt and main 
power pulley of the spinning frame. 

Other suitable forms of apparatus may be 
(levised, as will be found to be most ex 
redient for carrying into effect the prin 
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ciples of the process, which is not limited 
to any special apparatus, but may be em 
bodied in numerous and varied construc 
tions. 

Referring to the accompanying drawings: 
Figure frepresents in side elevation, 

partly sectional, a spinning frame having a 
single row of spindles, together with enclos 
ing means therefor; 

- Eigure 2 is a plan view; 
Figure 3 is a sectional view on the line 

3-3, Figure 1; , 
Figure 4 is a diagrammatic representa 

tion of a spinning frame including two rows 
of spindles, driving means for the spindles 
and a modified construction of enclosure; 

Figure 5 is an end elevation of another 
iodification of the frame and enclosure for 
the spinning devices; 

20 Figure 6 is an enlarged, sectional detail 
WeW 

Figure 7 is a front elevation of the appa 
rattas shown in Figure 5. 

Referring first to Figures 1, 2 and 3, the 
2s' base 20 supports a plurality of spindles 15, 

provided with pulleys 18 which are driven, 
through a belt, from a main driving pulley, 
as issual. The ring rail is indicated at 19, 
and supports spinning rings 21, of any suit 

80' able design. The spindles, ring rails, rings, 
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travelers, and yarn are all within a suitable 
enclosure 1, which is herein shown as having 
an upper inclined portion 1", and on the 
front side a door 3, secured to the base 14 
of the enclosure by suitable hinges 11. The 
top portion 5 of the door is also inclined, 
and is provided with a flange 10 which over 
laps a portion of the inclined rear top 1 
of the enclosure. The inclined front por 
tion of the door has a handle 7, whereby the 
door may be swung open for the purpose of 
inspection or for piecing up the yarn. The 
yarn passes through the usual draft rolls 12, 
and thence through apertures 25 which are 
at the inward termination of inclined slits 
24 formed in the horizontal portion at the 
top. 1" of the enclosure 1. When the loor 
is closed the yarn passes through these small 
apertures 25 which are of just sufficient size 
to permit the yarn to run freely, but are not 
large enough to permit much air to enter 
the enclosure. One or more conduits 16 com 
municate at the rear, or at any other suit 
able point leading into the interior of the 
enclosure 1, such conduits having connection 
with suitable suction apparatus, as an air 
pump, in Ortle' to maintain the air within 
the enclosure in a rarefied condition which 
may be either a substantially perfect vacu 
tim, or a partial vacuum. In any event such 
rarefication of the air within the enclosure 
so reduces the air friction produced by the 
rapid movements of the traveler and yarn 
rotating about the spindles, as to permit a 
highly increased running speed of these 
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parts, with the resultant improvement in the 
quality of the yarn, and increased produc 
tion. - 

The spindles 15 are shown as passing 
through rings 18 located in openings in the 
base 14 of the enclosure and the apertures 
in these rings through which the spindles 
pass are not sufficiently large to permit the 
introduction of any considerable amount of 
air. A suitable suction apparatus, which 
will be maintained in operation during the 
spinning will leadily remove the air which 
enters the apertures 25, and space between 
the base portion of the spindles and the 
rings 18, so as to maintain the air in a suffi 
ciently rarefied condition within the enclo 
Ste. 

Referring to Figure 4, in this modification 
of the apparatus it will be seen that the box 
ol' casing 30 encloses two rows of spindles 
in a spinning frame, and also the base por 
tion and pulleys carried by said spindles, 
the driving pulley 34, and the belts 35 ex 
tending from the latter to the pulleys 18. 
This dispenses with any joint between the 
lower part of the spindles and the base of 
the enclosure, as shown in the construction 
illustrated in Figures 1, 2 and 3. In the ap 
paratus shown in Figure 4, there is also 
employed the usual draft rolls 12, and the 
front portions of the casing 30 enclosing the 
spindles 15 are provided with doors 33, 
which may and preferably will be of the 
same or a similar construction to the door 
shown and described in Figures 1, 2 and 3. 
These doors are usually provided with glass 
fronts which permit inspection of the spin 
dles at all times by the operatives and the 
piecing up of the yarn may be readily ac 
complished by opening the doors when de 
sired. 
In the construction illustrated in Figures 

5, 6 and 7, a metal frame 36 carries and 
suitably supports the enclosure 303 to the 
front portion of which is hinged the door 
133 by hinges 11. Said door is provided with 
a handle g and a swinging latch 38 may 
be moved into position to engage the upper 
edge of the door and hold it tightly closed 
against the casing or enclosure 33, a suit 
able gasket or packing ling being placed 
between the edges of the casing and door in 
order to make a hermetically sealed joint. 
The spindles 15 are suitably supported with 
in the enclosure 303, said spindles having 
pulleys 18 which are belt driven from a 
driving pulley 42 mounted on a shaft 3 
which is enclosed in a casing 4, supported 
by the frame 36. The shaft 39 runs in bear 
ings carried by suitable brackets 43, which 
rest upon the main frame 36 and stuffing 
boxes are provided where the shaft passes 
through the casing. The front portion 134 
of the door 133 is composed, as herein shown, 
of wire glass, or any other suitable trans 
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parent material. With this construction 
suitable trusses or braces may be employed 
for strengthening the enclosure 303 so as to 
resist the external atmospheric pressure when 
a partial vae : h is established i, :le 
suction or vacuu in apparatus which in (' 
connected with one noire of lie contiis 
16 leading i? the it trior of the list '' 
303. The external atmospheric 'rest', 
tends to keep the door 133 closed ind the 
latch 38 ne'ely insities such closi, 'e bl: his 
very little, if any, effect upon maintaining 
a tight joint between the door and casing 
303, as this is accomplished mainly by the 
rubber gasket letween the door and the en 
closure. In this apparatus, as will be see: 
from Figre 7, the usual ring 'il 119 is 
supported his lifter rods, passing through 
stuffing losis, ; ind reciprocated by a re 
priate nech: his. The enclosire is pro 
vided at the top portion with apertures to 
receive the yai'i, Sinai' to those illustrated 
in Figure 2, and a riditionally a pigtail 38, 
constructed to act as a kin -catcher, and op 
erating to prevent, a break down of the yarin 
on one spindle to cause further breakages 
on adjacent spindles, as illustrated in Fig 
tire 6, may be located within the top of the 
enclosure to receive each y'a'in as it is fed 
from the draw 'olls to he bobbins. 
One of the clief advantages of spinning 

in a vacum is that the strength of the yarn 
is increased, as compa"; with that of the 
yarn which is spun under conditions of or 
dinary atmospheric pressure. This is be 
lieved to he due to the fact that when spun 
in a vacuum the fibers of the yarn are made 
to lie together more compactly, and do not 
fray of in the usual in a ret'. that is, when 
spinning is being done inder ordinary if 
nosphoric pressure. 
Whit is claimed is: 
1. That improvement in the art of spin 

ning which consists in enclosing the traveler, 
yarn and spindle of a spinning frame in a 
suitable casing, and reducing below normal 
the pressure of the air surrounding said parts 
to the 'ev reduce the air fiction of said 
p: 'ts during the spinning operation. 

2. That improvement in the art of spin 
ning which consists in enclosing the traveler, 

: side of a spinnincy frn is in a 
stif: te' ('asii, r, establishing a ri refied atmo 
silei codition surrounding these parts 
which reduce the air friction of said parts 
while they are running, and then operating 
the spindle to spin the yarn while said yarn 
is ener fed to the traveler. 

3. That it provement in the art of spin 
iiig which insists in enclosing a ring, trav 
clei, ( , ; in to he sin it a si itablo 
:::1:f 'riving the air in Raid easing 

silio inding said parts. 
4. That in cover ent in the art of spin 

liss" which consists in enclosing the ring, 

B 

ti'aveler, spindle, and yard to be split in a 
suitable casing rotating the spindle at a 
shita ille speed, effecting a rare fication of the 
air within the enclosure, and thre: fie" ill 
''{: i.e. spect of the spidle. 

.. '' ('inent in le a' () spii 
; : : sists in ( : ' sit: ; lie 'ing, 

: ' ' ' ', , , "... single : it is illey in a 
wing the air 

il'O) still c. sing. :::::1 stic sittle 
it the 35: in air to perfor the spinning 
operatio 1). 

6. In an aii; ratus of the class des: ribed. 
the combinatit}} of a spii ille, silig ring 
: i) ti'av of an e) losis' for sail parts 
constirilete; it h; sist: ) is ally it i:"...list 
fit a lot tie ::iii; ie. :: ; ; ; eiti'e () i' fees in 
y'ari to 4: i. sii ''. : incl i i" is foi' ('X- 
hatisting air i? ill with the eli'i sure. 

7. an alar; its () i? the liais ties: 'i ited, 
the coalitiation with : spindic, rig anci 
traveles', if an e: losi's ?o sail ); irts, a 
door movably connected with said enclosure, 
;: Aerti ires : t: 'el) skii (loor and ein closure 
for periliitting the yarn to be fed to the 
spidle, and means for exh; asting the air 
fi'onn within the enclosure. 

*. In an apparatus; of the class described, 
the combination with a spinning frare in 
cluding a pi'ality of rows of sindles, hay. 
ing stable pulleys thereon, a main driv 
ing pulley, and connections therefrom to the 
first-named pulleys, an enclosure for all of 
said parts, said enclosure provided with suit 
able apertures for receiving the yarn fed 
to the spindles, and means for exhaustint 
the air f'(;m said enclosure. 

cQimprising, in 'ombination, a plurality of 
Iows of spindles, each provided with a suit 
able pulley, a main driving pulley therefor. 
helis extending from the driving palley to 
the spindle pulleys, an enclosure for all of 
said parts provided with suitable openings 
opposite said rows of spindles, doors for 
closing said openings, said enclosure and 
doors being provided with a pertures for re 
ceiving the yarn fed to the spindles, and 
means for exhausting the air from sail 
enclosure. 

10. An apparatus of the class described. 
comprising, in combination, a suitable frame, 
spindles rotatably mounted on said frame, 
an enclosure for the spindles supported by 
the frame and provided with a suitable open 
ing, a door having a transparent front 
hinged to the enclosure and arranged to 
close said openings, means for maintaining 
a tight joint between the door and enclosure. 
apertures for conducting yarn to the spin 
des within the enclosure, and means for 
exhausting the air from said enclosure. 

11. An apparatus of the class described 
comprising, in combination a frame, a plu 
rality of spindles rotatably supported on the 
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frame, an enclosure for said spindles pro 
vided with an opening, a door hinged to 
the enclosure and arranged to hermetically 
close said opening, a driving pulley, and 

is a belt on said pulley arranged for driving 
said spindles, enclosing means for said div 
ing pulley and belt, and means for exhaust 
ing the air from the enclosures for said spin 
dles and said driving pulley and belt. 

12. That improvement in the art of spin- 10 
ning which consists in enclosing the spinning 
instrumentalities in a suitable casing, and 
exhausting the air from said casing dur 
ing the spinning operation. 

In testimony whereof I have hereunto set 15 
my hand this 5th day of October. A. D. 1920. 

WLMAR F. LENT. 


