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This invention relates generally to textile 
machinery and particularly to a process and ap 
paratus for rolling and condensing roving as it 
is delivered from a condensing machine. In the 
following description the invention will be dis 
closed with particular reference to the treat 
ment of carded woolens, but it will be under 
stood that the invention is likewise applicable 
to the treatment of other textile materials, Such 
as cotton, rayon, etc. 

Heretofore in the manufacture of textile ma 
terials, such as carded Woolens, the woolen stock 
has been subjected to treatment on the usual 
carding machine which delivers the stock, after 
condensation, in the form of a condensed roving. 
Subsequently the condensed rowing is treated 
upon a spinning apparatus which may be either 
a Spinning frame, a mule, or any suitable Well 
known apparatus for twisting and drawing the 
textile material so as to produce a yarn of Sub- 2 
stantial strength. 
The present invention contemplates generally 

the application of an auxiliary rolling apparatus 
to a condenser. Such rolling apparatus may be 
operated to roll the textile material received 
from the condenser so as to condense and harden 
the strand. 
The invention further contemplates a Special 

rolling apparatus which, while peculiarly adapted 
for use as an adjunct to a condenser, may also 
be advantageously employed in a variety of 
twisting operations as, for example, in doubling 
or twisting two or more strands together to form 
cords, twines, yarns, etc. 
The object of the present invention, generally 

stated, is to provide a process and apparatus for 
additionally condensing and hardening textile 
stock which has been preliminarily condensed by 
rolling the stock by the rolling elements adapted 
to apply an appropriate pressure thereto. 
A further object of the present invention is 

to provide such an apparatus which may be ar 
ranged to further condense textile roving as it 
emerges from a preliminary condensing appa 
ratus. 
A more specific object of the invention is to 

provide an apparatus for rolling textile roving, 
constructed and arranged. So as to be control 
lable to adjust or vary the speed of rolling and 
the pressure applied to the work during the 
rolling operation. 
Other objects will become apparent to those 

skilled in the art when the following descrip 
tion is read in connection with the accompany 
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the invention as applied to one bank of con 
densers as employed in the usual woolen carding 
machine, and in which: 

Figure 1 is a diagrammatic view, in side ele 
vation, showing the elemental structure of a 
conventional condensing apparatus together with 
the rolling apparatus of the present invention. 

Figure 2 is a perspective view, somewhat dia 
grammatic in form, illustrating the relation of 
the rolling apparatus of the present invention 
to a conventional condensing unit. 

Figure 3 is a view, in side elevation, showing 
one embodiment of the rolling apparatus con 
Structed in accordance with the present invention 
in operative association with one bank of a con 
Wentional condensing machine. 

Figure 4 is an end view of the apparatus shown 
in Figure 3. 
The present invention contemplates specifically 

the provision of a pair of endless belts arranged 
in Such manner that the rowing from the con 
densing apparatus may be fed between spans of 
the respective belts which operate adjacent and 
parallel with each other, but move in opposite 
directions. The rowing is fed between the oppo 
Sitely moving Spans, just referred to, and is 
rolled therebetween so as to condense the row 
ing to an extent which will be determined in 
accordance With the desired result, Suitable 
means may be provided for controlling the rela 
tive speeds of travel of the respective belts there 
by controlling the extent of rolling of the roving 
between the belts. In order to control the direc 
tion in which the material emerges from between 
the rolling belts, suitable means may be provided 
for varying the specific speed of one of the belts 
above or below the specific speed of the other 
belt. 
Any suitable means for reeling or winding the 

material after it has been treated by the rolling 
belts may be employed in conjunction with the 
present invention. It is desirable, however, that 
any Such reeling or Winding apparatus be so 
constructed and arranged that a slight draught 
may be applied to the stranded material. The 
degree of draught applied will be dependent upon 
the character of the material being treated as 
Well as upon the character of the material it is 
Sought to produce. In practically all cases, how 
ever, it is desirable to have the material, between 
the rolling belts and the Winding apparatus, un 
der at least Some tension in order to facilitate the 
feeding of the material between the rolling belts 
and to prevent knotting or kinking. 
In the embodiment shown in the drawings the 



2 
rolling apparatus is illustrated as applied to but 
one bank of rubbing aprons of the usual con 
densing machine, but it will be understood that 
a similar rolling apparatus may be associated 
With each bank of rubbing aprons. 

Referring now to Figures 1 and 2 of the draw 
ings a ribbon of textile stock is fed by a tape 2, 
or any other Suitable separating device, to a pair 
of rubbing aprons 3 and 4 in accordance with 
the usual practice in condensing machinery. The 
rubbing aprons 3 and 4 may be operated in the 
direction indicated by the arrows and also OS 

O 

cillated in accordance with conventional practice 
in order to condense the stock and deliver it in 
the form of rowing 5. The roving 5 is fed di 
rectly from the rubbing aprons to a rolling ap 
paratus which, in the form illustrated in the 
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drawings, consists of a pair of endless belts 6 
and 7 operating at right angles to the direction 
of operation of rubbing aprons 3 and 4. The belts 
6 and 7 are arranged with respect to each other 
So that the lower span 8 of the belt 6 runs par 
allel with and adjacent to, yet in the opposite 
direction to, the upper span 9 of belt 7. Be 
tween the lower span 8 of belt 6 and the upper 
span 9 of belt 7, roving 5 is fed. When the roving 
is in position between the belts as just described, 
it is apparent that upon operation of the belts 
the roving will be rolled so as to become con 
densed, and the extent of rolling is dependent 
upon the relative Speeds of the oppositely mov 
ing belts as Well as upon the frictional charac 
teristics thereof. The material emerges from 
between belts 6 and 7 in the form of additionally 
condensed stranded material 0. In the diagram 
matic showing of Figure 3 but Seven ends of 
textile material are shown as being under treat 
ment by the rubbing aprons and by the rolling 
apparatus of the present invention, but it will be 
understood that any desired number of ends may 
be so treated, and the rolling belts are advan 
tageously made of Such length as to treat the 
full number of ends delivered from the condens 
ing apparatus. 
The rolling belts 6 and 1 may be formed of any 

material having frictional characteristics Such 
as to cause the roving to roll therebetWeen. 
Leather of the type employed in rubbing aprons 
may be used With advantage. 
As the rolled material 0 is delivered from be 

tween belts 6 and T, it may be wound upon a suit 
able reeling device, such as bobbin f. Any suit 
able arrangement for driving the Winding devices, 
which may be in the form of reels, Spools, bobbins, 
or the like, may be employed, but it is desirable 
to employ a winding device capable of applying 
some tension to the rolled material 0 in Order 
to prevent kinking of that material as Well as to 
facilitate the feeding of the material through the 
rolling device. 

Referring now to Figures 3 and 4, an operative 
embodiment of the invention is shown as applied 
to a conventional condensing apparatus of a card 
ing machine. In Figures 3 and 4 the reference 
characters applied to diagrammatic elements in 
Figures 1 and 2 denote corresponding parts in 
the operative structure shown in Figures 3 and 4 
and consequently detail description of them will 
not be repeated. 
The belt 6 is mounted upon a pair of pulleys 

A2 and 3 and the belt 1 is mounted upon a cor 
responding pair of pulleys 4 and 5. The re 
spective pulleys are so arranged that the belts 
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2,262,589 
date the roving ends 5 in the process of being 
rolled, and a Suitable arrangement for driving 
the pulleys, hereinafter more fully described, is 
provided. The belt supporting pulleys are mount 
ed upon suitable shafts, such as 6, 7, 8 and 
9. Adjacent the pulleys the shafts such as 6 

are mounted in suitable bearings, such as 20, and 
the bearings are in turn carried upon a support 
2, one such being provided for each of the pull 
leys 2, 3, 4 and 5. In the embodiment shown, 
the support 2 consists of a yoke 22 having a 
shank part 23 connected to frame 24 in any suit 
able manner. For example, the shank part 23 
may pass through an aperture in frame 24, in Or 
der to facilitate adjustment of the belts 6 and 1. 
A locking device consisting of a bushing 25 and a 
set screw 25a may be provided in connection with 
frame 24. 
The pulleys supporting one of the belts, as for 

example the pulleys f2 and 3 which Support the 
upper belt 6 may be provided with flanges 20 
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6 and 7 will operate parallel to each other with 75 
a slight space therebetween in order to accommo 

and 30, which may be of greater extent than the 
depth of the belt thereon, as shown. In this 
manner the flanges extend beyond the belt 6 and 
operate not only to maintain the belt 6 in align 
ment with pulleys 2 and 3, but, because of the 
overlapping of the flanges, also maintain belt 
in alignment with pulleys 4 and 5. 
In order to provide for fine adjustments in the 

tension of the belts, one of the Supports for each 
belt may be provided with an adjusting device 
which may consist of a screw 26 having its head 
seated against an abutment 27 on bushing 25 
and having its threaded part in engagement with 
an internally threaded opening 28 in an extension 
29 on yoke 23. 
The frame 24, it will be understood, is a part of 

the frameWork of the condensing apparatus, such 
as employed in the usual carding machine. In 
the drawings only that part of frame 24 which 
consists of the top section of the usual condensing 
machine is shown, but it will be understood that 
the frame may be of any desired width so as to 
accommodate a condensing apparatus having a 
capacity for the desired number of ends. Like 
wise the length of belts 6 and 7 Will vary in ac 
cordance with the capacity of the machine, it be 
ing ordinarily arranged that belts 6 and 7 are of 
such length as to receive all of the ends delivered 
by a single bank of rubbing aprons. 
The rolling apparatus may be driven by any 

suitable source of power, not shown, so as to ro 
tate shaft 8. Shaft 8 may be provided with 
suitable gears such as 30 to receive the power 
from a driving member and on the opposite end 
thereof pulley 4 is directly mounted. Mounted 
on shaft 8 between pulley 4 and gear 30 is a 
frictional cone member 3? having a driving band 
32 arranged for operation back and forth longi 
tudinally of the cone member 3f. Driving band 
32 is provided with an internal diameter Sufi 
cient to accommodate the greatest diameter cone 
3. Cooperating With cone 3 and driving band 
32 is a complementary cone 33 mounted upon a 
shaft 34 and in frictional engagement with driv 
ing band 32. Shaft 34 may be mounted in Suit 
able bearings 35 and 36 and is provided with a 
gear 37 meshing with a gear 38, the latter being 
mounted upon shaft 6. With the arrangement, 
just described, it is apparent that a driving force 
imparted to shaft 8 will be directly transmitted 
so as to cause rotation of pulley 4, and will be 
transmitted through cone 3, driving band 32, 
cone 33, and gears 37 and 38 to drive pulley 2. 
In order to vary the Speeds of rotation of pull 
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leys 2 and 14, and consequently to vary the Spe 
cific speeds of travel of belts 6 and T, driving band 
32 may be traversed longitudinally of cone 3. 
In order to accomplish this a shipper 39 is pro 
vided. The shipper may comprise a member 
having a pair of prongs 40 and 4 embracing the 
sides of driving band 32. The shipper 39 is ar 
ranged on trunnions to be traversed back and 
forth between guide rails 42 pursuant to manip 
ulation of a hand wheel 43 which is connected 
to shipper 39 by a worm 44 in accordance With 
well known practice. 

It will be apparent, therefore, that manipula 
tion of hand wheel 43 Will effect a control of 
the direction in which the rolled material emerges 
from between belts 6 and TSO as to compensate 
for any factors which may tend to pull the mas 
terial out of line. For example, the frictional 
characteristics of one belt may be different from 
those of the other With the result that upon 
rolling of the rowing between the belts, it is trans 
lated sidewise. This may be compensated for by 
running the belts at different specific Speeds so 
as to maintain the rolled material in the desired 
line of delivery. Characteristics of the material 
being treated may also effect the direction of de 
livery, but in any event these factors may be com 
pensated for by adjustment of driving band 32 
so as to run belts 6 and T at slightly different Spe 
cific Speeds. 
The degree of rolling of the rowing fed between 

belts 6 and 7 may be varied by varying the Speed 
of driving shaft 8. Increase in the speed of the 
drive shaft f8 increases the Speed of both belts 
and consequently imparts a greater number of 
turns to the roving as it is treated by the rolling 
apparatus. Mechanism for controlling the speed 
of shaft 8 may be of any suitable type well 
known in the mechanical arts and is not shown. 
In order to uniformly roll the multiplicity of 

ends of roving 5 which will be concurrently treat 
ed by belts 6 and 7 means may be provided for 
insuring that a substantially uniform pressure 
Will be applied to all of the ends as they pass be 
tWeen belts 6 and 7. In order to accomplish this, 
a platen 45 having a reenforcing and stiffening 
rib 4.6 may be so mounted as to form a flat sup 
porting structure for span 9 of belt 7 in the region 
at which the ends 5 will be treated. In order to 
provide for adjustment of platen 45 in a direc 
tion normal to the belt thereon a pair of legs 47 
and 48 may be provided thereon. The legs 47 
and 48 may be arranged in adjustable relation 
Within boSSes 49 and 50 Suitably connected to 
frame 24 of the machine. In the embodiment 
ShOWn in the dra Wings bosses 49 and 50 are in 
tegral parts With shanks 23 of the pulley sup 
port yokes, but it is obvious that they may be 
Separately mounted. Suitable set screws 5 and 
52 may be provided in the bosses for locking legs 
47 and 48 in the position selected for applying 
the desired pressure upon the ends of roving pass 
ing between the belts. 
A similar platen 53 may be correspondingly 

Inounted in inverted relation on the inside of the 
lower Span. 8 of the belt 6 so as to provide for ap 
plying a downward pressure upon the belts. The 
Surface of platens 45 and 53 which contact With 
the insides of belts 1 and 6 respectively, should 
be formed so as to apply a minimum of friction 
to the contiguous belt parts and should be main 
tained in parallelism. So as to insure that uniform 
pressure will be applied to the various roving ends 
passing between the beltS. 
Under some circumstances and in the treat 

ment of Some materials it may not be feasible 
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3 
to apply the necessary degree of draught to the 
stranded material through the medium of the 
winding apparatus. In such cases Suitable means 
may be provided for traversing the rolling appa 
ratus back and forth in the direction of travel 
of the ends thereby, in successive steps, to roll 
and tension the roving between the rubbing 
aprons and the rolling apparatus. When Such a 
traversing mechanism is used, it is desirable to 
separate the belts of the rolling apparatus. On the 
return stroke (movement toward rubbing aprons) 
and to provide some means for preventing re 
traction of the rolled material. For example, a 
pair of nipper rolls may be provided to grip the 
rolled material while the rolling apparatus is 
moving on the return stroke, but preferably. So 
arranged as to permit the rolled material to read 
ily pass when the rolling apparatus is being trav 
ersed away from the rubbing aprons. Alterna 
tively the winding apparatus may be coordinated 
With the traversing mechanism to prevent re 
traction of the rolled material. 
While the foregoing disclosure has treated the 

rolling apparatus of the present invention as an 
adjunct or attachment to the conventional con 
denser, it is to be distinctly understood that the 
rolling apparatus of the present invention may 
be employed in any relation of parts for rolling 
preliminarily condensed roving to the desired ex 
tent to further condense it. The invention is 
not limited to the use of the rolling apparatus 
disclosed in connection with rubbing aprons of 
the type referred to for the purpose of illustra 
tion, but may be advantageously used in connec 
tion. With any suitable condensing apparatus, the 
only requirement being that the textile stock, be 
fore being fed to the rolling apparatus of the 
present invention, must have received some pre 
liminary condensation. 
Furthermore a rolling apparatus of the type 

herein disclosed may be used in a variety of 
other twisting and doubling operations. For ex 
ample, two or more preliminarily condensed 
strands of rowing, or two or more spun threads 
may be fed to the rolling apparatus in such ad 
jacence or contiguity as to be rolled together 
into a cable form. In this manner the rolling 
apparatus of this invention may be utilized to 
produce cords, twines, yarns and any other tex 
tile material which is manufactured by rolling 
two or more spun, condensed, or partially con 
densed Strands together. 
While in the foregoing disclosure the rolling 

apparatus has been illustrated as applied to but 
One bank of rubbing aprons or condensers, it is 
to be understood that a separate rolling device 
may be employed for each bank of rubbing 
aprons Or When the tensile strength of the con 
densed stock will stand it, a suitable arrange 
ment of pulleys may be provided so as to adapt 
a single rolling apparatus of the character de 
Scribed to handle the ends delivered by a plu 
rality of banks of condensers. Vice versa, the 
rolling apparatus may be of such proportions 
as to handle only part of the ends delivered from 
a given bank of condensers. 
From the foregoing description those skilled 

in the art will understand that the features of 
the present invention may be applied to a great 
variety of textile machinery and that many mod 
ifications in the Specific design and arrange 
ment of parts may be employed to take advan 
tage of the principle of rolling preliminarily 
condensed textile stock in the manner herein 
before adverted to. It is to be distinctly under 
stood, therefore, that Such modifications in the 
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details of construction, and the use and adapta 
tion of such features and combinations of fea 
tures as do not depart from the Spirit of this 
invention are, although not specifically described 
herein, contemplated by and within the Scope of 
the appended claims. 
Having thus described the invention, what is 

claimed is: . 
1. A device for treating textile stock, compris 

ing, means for feeding a ribbon of stock, means 
for preliminarily condensing the stock, and a 
pair of oppositely moving spans of endless belts 
continuously traveling in a direction Substan 
tially perpendicular to the direction of travel 
of the preliminarily condensed stock. 

2. A device for treating textile stock, compris 
ing, means for feeding a ribbon of stock, means 
for preliminarily condensing the stock, and a 
pair of oppositely moving spans of endless belts 
continuously traveling in a direction substan 
tially perpendicular to the direction of travel 
of the preliminarily condensed stock, and means 
for controlling the relative Speeds of said belts. 

3. A textile machine, comprising, a condenser 
arranged to receive and condense a plurality of 
ends of textile material, a pair of endless belts 
arranged to receive the roving from the con 
denser between adjacent parallel Spans of the 
respective belts, and means for operating said 
belts to move said adjacent spans in opposite 
directions substantially perpendicular to the di 
rection of travel of the rowing. 

4. A textile machine comprising, a bank of rub 
bing aprons arranged to receive and treat a 
plurality of ends of textile material, and a pair 
of endless belts operatively arranged in front of 
and extending entirely across the delivery ends 
of said rubbing aprons, Said belts having adja 
cent spans moving in opposite directions Sub 
stantially perpendicular to the direction of de 
livery of the rowing from the rubbing aprons, 
and said spans arranged to receive the roving 
therebetween. . . . - - 

5. The combination with a textile condensing 
machine having rubbing aprons arranged in 
banks; of a pair of endless belts operating at 
right angles to the rubbing aprons and having 
the space between adjacent spans of said belts 
arranged to receive roving from said rubbing 
aprons, said belts being operated so that the 
adjacent spans move in opposite directions par 
allel with each other. - 

6. The combination with a textile condensing 
machine having rubbing aprons arranged in 
banks; of a pair of endless belts operating at : 
right angles to the rubbing aprons and having 
the Space between adjacent spans of said belts 
arranged to receive roving from said rubbing 
aprons, said belts being operated so that the ad 
jacent spans move in opposite directions parallel 
with each other, and a platen contiguous with 
the inside of a belt at the region where roving 
is treated thereby. 

7. The combination with a textile condensing 
machine having rubbing aprons arranged in 
banks; of a pair of endless belts operating at 
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right angles to the rubbing aprons and having 
the space between adjacent spans of Said belts 
arranged to receive roving from said rubbing 
aprons, said belts being operated So that the 
adjacent spans move in opposite directions par 
allel with each other. 

8. The combination with a textile condensing 
machine having rubbing aprons arranged in 
banks; of a pair of endless belts operating at 
right angles to the rubbing aprons and having 
the space between adjacent spans of said belts 
arranged to receive roving from said rubbing 
aprons, said belts being operated so that the ad 
jacent spans move in opposite directions parallel 
with each other, a platen contiguous With the 
inside of a belt at the region. Where rowing is 
treated thereby, and means for adjusting the 
platen normal to the belt. 

9. In the art of making textile strands, the 
process comprising, preliminarily condensing the 
stock, and rolling the preliminarily condensed 
stock between parallel oppositely moving Sub 
stantially planar surfaces. 

10. In the art of making textile strands, the 
process comprising, preliminarily condensing the 
stock, and rolling the preliminarily condensed 
stock between parallel oppositely moving sub 
stantially planar surfaces, the relative speeds of 
Said Surfaces being controlled in accordance With 
tightness desired in the finished strands, 

11. In the art of making textile strands, the 
process comprising, preliminarily condensing the 
stock, and rolling the preliminarily condensed 
stock between parallel oppositely moving sub 
stantially planar surfaces, the individual speeds 
Of Said Surfaces being Controlled to deliver the 
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process comprising, 

finished strands therefrom in the desired di 
rection. 

12. In the art of making textile strands, the 
process comprising, preliminarily condensing a 
plurality of ends of textile stock, and concur 
rently rolling all the ends between parallel op 
positely moving substantially planar surfaces. 

13. In the art of making textile strands, the 
process comprising, Supplying stranded con 
densed textile material and passing the material 
end Wise between and in contact with Substan 
tially planar Surfaces moving in opposite direc 
tions at right angles to the endwise movement 
of the stranded material. 

14. In the art of making textile strands, the 
Supplying a plurality of 

Strands of condensed textile material, and passing 
the Strands into contiguous relation endwise be 
tween and in contact with substantially planar 
Surfaces moving in opposite directions at right 
angles to the endWise movement of the stranded 
material. 

15. In the art of making textile strands, the 
proceSS comprising, preliminarily condensing a 
plurality of ends of textile stock, concurrently 
rolling all the ends between parallel oppositely 
moving Substantially planar surfaces, and im 
parting a draught to the condensed material. 
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