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1. 

3,461,508 
ACUTE ANGLE TOW OPENER 

Paul Morrison Cole, Wilmington, Del, assignior to E. I. 
du Pont de Nemoters and Company, Wilmington, Del 
a corporation of Delaware 

Fied May 5, 1967, Ser. No. 636,460 
int. C.D01d 5/00, B65h 51/00 

U.S. C. 1965 4. Claims 

ABSTRACT OF THE DISCLOSURE 
The apparatus spreads a continuous filamentary tow into 

a thin web and simultaneously deregisters the crimp to a 
desired degree. A stationary bar is positioned above a 
slatted conveyor and at an acute angle to the direction of 
conveyor travel. The slats have backwardly inclined pins 
mounted in longitudinal rows which pass through mating 
grooves in the stationary bar. Pull rolls mounted parallel 
to the stationary bar forward the spread tow after it is 
forced under the stationary bar by the slatted conveyor. 

raisers 

This invention relates to an apparatus for opening and 
spreading filamentary tows and more particularly to the 
separation of crimped filaments in a tow bundle into a thin 
web. 

Several methods are known for either separating tightly 
spaced filaments in a tow bundle or spreading filaments 
in large diameter tow bundles into thin webs. In scaling 
up modern textile operations which employ large crimped 
tows, it has been difficult to spread such tows into very 
thin webs because the length of the machine required uses 
excessive space. Another difficulty, which has arisen when 
using conventional spreading means, is the tendency of 
the filaments to recombine laterally with the crimps in 
phase after having been spread. 

Therefore, the invention embodied herein provides an 
apparatus for spreading continuous filamentary tow com 
prising a continuous flexible conveyor means capable of 
being driven and at least a portion thereof being a sub 
stantially flat surface with a plurality of spaced rows of 
projections mounted thereon. The rows of projections are 
positioned along the direction of travel of the conveyor 
means; the conveyor means is capable of receiving the 
continuous filamentary tow and carrying it along the con 
veying surface in the direction of travel of the conveyor 
means. The apparatus further comprises a rigid member 
mounted at an acute angle relative to the direction of 
travel of the conveyor means; the rigid member is addi 
tionally mounted across and substantially parallel to the 
conveying surface at a distance from the surface less than 
the height of the projections from the surface. The rigid 
member has a plurality of mating grooves to accommo 
date the plurality of spaced rows of projections. The appa 
ratus further comprises forwarding means capable of being 
driven and having a take-up surface; the take-up surface 
is capable of receiving the tow after it passes between the 
conveyor surface and the rigid member. The direction of 
take-up of the tow by the forwarding means is at an angle 
relative to the rigid member greater than the acute angle 
at which the rigid member is mounted relative to the di 
rection of travel of the conveyor means. 

This invention will be more readily understood by ref 
erence to the subsequent description and the attached 
drawings wherein: 
FIGURE 1 is a schematic plan view of the principal 

working parts of the apparatus; 
FIGURE 2 is elevation view B-B of FIGURE 1; 
FIGURE 3 is elevation view A-A of FIGURE 1; 
FIGURE 4 illustrates a plan view of a preferred design 

of the arrangement of the slats in a typical conveyor and 
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2 
the positioning of pins on said slats with respect to open 
ings in a slotted bar; 
FIGURE 5 shows a front elevation of the arrangement 

in FIGURE 4, without the slats shown; 
FIGURE 6 shows in cross-section a view of the pins 

positioned in the slotted bar taken along section C-C 
taken in FIGURE 4; and 
FIGURE 7 shows in cross-section a view of section 

D-D taken in FIGURE 4, showing the backward incli 
nation of the pins opposing the direction of tow travel. 
A preferred embodiment of the invention will hereafter 

be described for spreading a tow of crimped synthetic 
filaments. The apparatus described has the capacity to 
handle a tow of 50,000 denier. Referring concurrently to 
FIGURES 1, 2 and 3 the slatted conveyor 2 is made by 
mounting commercial pin plates 3 on two commercial 
roller chains 4 having standard attachments on each link. 
The commercial pin plates each have mounted thereon a 
row of pins 7. Each link in the continuous roller chain is 
not fully illustrated in FIGURE 3 for simplicity, but it 
should be understood that the chain is a continuous roller 
chain comprising interconnecting links. Each chain is ten 
sioned and driven by a pair of sprockets 5, two parallel 
shafts 6 accommodating the sprockets. A rail 8 under 
each chain supplies support for the rollers and precludes 
sagging in the operating Zone. A continuous belt conveyor 
having metal pins mounted on its conveying surface may 
be substituted for the slatted conveyor with substantially 
no change in performance. Such a conveyor would be 
driven in the same manner as the slatted conveyor except 
that rollers would be substituted for the sprockets. 
A discharging bar or rod 9 is rigidly mounted over the 

flat surface of the slats. The mounting angle relative to 
the direction of tow travel depends upon the degree of tow 
spread desired. The bar 9 is mounted at a distance from 
the flat conveying surface formed by the pin plates less 
than the vertical distance to the points of the pins 7 from 
the slats. So that the pins can clear the bar, the discharging 
bar 9 has been provided with grooves 10 corresponding 
to the path of pin travel. The interaction of the pins and 
the grooves in the bar restrain tow motion along the hori 
Zontal axis of the bar as the tow is being discharged across 
the bar. 

After the tow 13 has been fed under the discharge bar 
by the action of the conveyor, the spread tow is forwarded 
or taken up from the discharging bar by the action of 
forwarding rolls 11. The forwarding rolls are driven by 
external driving means (not shown) through shafts 12. 
These rolls can withdraw the spread tow at a rate equal 
to the linear speed at which the tow is being fed to the 
discharging bar. If deregistering of the crimped filamen 
tary tow is a desired result, the take-up rolls should be 
driven at a linear speed greater than the feed rate. Pref 
erable roll speeds for deregistering the crimp exceed the 
feed rates by a factor of 5 to 70 percent, although the 
speed may be less or greater than these limits. Deregis 
tering a crimped tow is a process by which the crimps in 
a plurality of filaments comprising the tow are moved out 
of phase relative to each other. The take-up surface of 
the rolls 11 preferably is mounted parallel to the dis 
charging bar. Although the embodiment shown in FIG 
URE 1 utilizes a set of take-up rolls 11, any equivalent 
thereof may be substituted for them, e.g., a conveyor. 
FIGURES 4-7 are detailed illustrations showing the 

grooves 10 in the discharging bar 9 and the interrelation 
among the grooves 10 and the pins 7 mounted on pin 
plates 3. FIGURE 4 shows a portion of a discharging bar 
illustrating in plan view the path of pins 7 through the 
grooves 10 on the bottom of the bar. FIGURE 5 is a front 
elevation of the discharging bar 9, omitting the pins and 
pin plates. Cross-sections across section lines C-C and 
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D-D are shown in FIGURES 6 and 7, respectively. Note, 
as one observes the FIGURES 4 and 7, that the pin plates 
when moving would travel from left to right. 
The operative embodiment employed /2 inch (1.27 

cm.) pitch roller chain with standard attachments on all 
links. The brass slats or plates were 334 inches long by 
A6 inch wide by /8 inch thick (9.52 x 1.11 x 0.32 cm.) 
and had thirteen tapered pins at 4 inch (0.635 cm.) spac 
ing. The pins were in either a single or double row ar 
rangement that formed precise longitudinal alignment of 
the corresponding pins of all the slats. Pins having a base 
diameter of 0.031 and 0.056 inches (0.079 and 0.142 cm.) 
and tapering to a point worked well, the larger being pre 
ferred for strength. The projection of the pins above the 
slats was 38 inch (0.95 cm.). The backward inclination 
of the pins was preferably from 20 to 40° from the ver 
tical, although lesser and greater inclinations are operable. 
The discharging bar was rigidly mounted 346 inch (0.48 

cm.) above the surface of the slats and angled 15 to the 
direction of tow travel. Grooves 346 inch (0.48 cm.) wide 
by 4 inch (0.635 cm.) deep were machined into the bar 
to accommodate each of the rows of pins on the slats. A 
pair of 2% inch (6.99 cm.) diameter pull rolls was 
mounted above the discharging bar with their axes parallel 
to the discharging bar and in a horizontal plane 44 inch 
(10.8 cm.) above the points of the pins. In operation, the 
tow is fed to the slatted conveyor surface, which is run 
ning at speeds from 50 to 130 feet per minute (1520 to 
3960 cm. per minute). Since deregistering of the crimp is 
usually desired, the pull rolls are operated at a linear 
withdrawal speed exceeding the conveyor speed by 5% to 
70%. The tow is fed under the discharging bar and for 
Warded by the take-up rolls. The tow is uniformly spread 
to a Web having a width approximately four times the 
original width. The filament crimps are substantially de 
registered. 
The process and apparatus of this invention is partic 

ularly useful to separate light- or heavy-denier tows into 
thin webs. The invention is especially suitable for open 
ing or separating heavy-denier crimped tows of either 
natural or synthetic fibers to produce webs of separated 
filaments, and even produces some degree of deregistra 
tion of the crimp. The crimp in the tows being processed 
may be either a mechanical crimp, such as the conven 
tional ZigZag crimp, or it may be three-dimensional in 
nature, such as the known helical crimp, random crimp, 
and the like. The invention is also advantageous for sep 
arating tows into thin webs of filaments for subsequent 
textile processing, such as treating the thin webs of sep 
arated filaments with liquids, resins, or by dipping the 
webs in a solution dispersion or emulsion of resinous or 
elastomeric binders, or by spraying the webs with a sim 
ilar solution or emulsion. 
Although a unitary preferred embodiment of the sub 

ject invention has been illustrated and described in the 
foregoing portion of the specification, it is manifest that 
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4. 
diverse alterations may be effected without deviating from 
the spirit of the invention or the scope of the annexed 
claims. 
What is claimed is: 
1. An apparatus for spreading continuous, filamentary 

tow comprising: 
a continuous flexible conveyor means capable of being 

driven and at least a portion thereof being a substan 
tially flat conveying surface having a plurality of 
spaced rows of projections mounted thereon, the said 
rows of projections being positioned along the direc 
tion of travel of a conveyor means, said conveyor 
means capable of receiving said continuous filamen 
tary tow and carrying said tow on said conveying 
surface in the direction of travel of said conveyor 
means, 

a rigid member mounted at an acute angle relative to 
the direction of travel of said conveyor means, said 
rigid member additionally mounted across and Sub 
stantially parallel to the plane of said conveying Sur 
face at a distance from said surface less than the 
height of said projections from said surface, said rigid 
member having a plurality of mating grooves to ac 
commodate said plurality of spaced rows of projec 
tions, 

forwarding means having a take-up surface and capable 
of being driven, said take-up surface capable of re 
ceiving said tow after it passes between said convey 
ing surface and said rigid member, the direction of 
take-up of said tow by said forwarding means being 
at an angle relative to said rigid member greater 
than the said acute angle at which said rigid member 
is mounted relative to the direction of travel of said 
conveyor means. 

2. The apparatus of claim 1 wherein said conveyor 
means comprises at least one continuous chain member 
supported by Sprockets mounted on at least two shafts, 
one of said shafts capable of driving said chain member, 
a plurality of slats attached to said chain member, the 
axes of said plurality of slats mounted parallel to the 
axes of said shafts. 

3. The apparatus of claim 1 wherein the said projections 
are pins mounted on said conveyor means inclined in a 
direction opposite to the direction of travel of said con 
Weyor means. 

4. The apparatus of claim 1 wherein the said forward 
ing means consists of take-up rolls having their axes 
mounted substantially parallel to said rigid member. 
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