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The present invention relates to apparatus comprising 
one or more handling rolls for continuous lengths of mate 
rial in strand or rope form at a speed which is automati 
cally compensated to the speed at which the material is ad 
vanced to the roll or rolls without changing the speed at 
which the roll or rolls are driven. 

In the processing of continuous lengths of materials in 
strand or rope form, various factors such as, for example, 
shrinkage or stretch in the material, may cause fluctua 
tions in the rate or speed at which the material progresses 
through the processing apparatus. In such event, the 
handling speed must be made slower or faster according 
to the fluctuations in the feed speed of the material. 
These fluctuations in the feed speed or progress of the 
material in the apparatus is not predeterminable and the 
compensation for any variation must be controlled by the 
condition of the material in the machine. If the material 
slows down, for example, due to shrinkage, and there is 
no compensating mechanism associated with the handling 
rolls, the material may become tensioned so as to cause 
binding of the material and set up stresses and strains in 
its body which impair its high quality. If the material 
speeds up, for example, due to stretching, and the ap 
paratus lacks compensating means to speed up the handling 
rolls, the material will accumulate in the apparatus and 
will either jam it or spill out on the floor. 

Prior compensating methods in processing equipment 
have proved unsatisfactory for one reason or another. 
For example, in the case of tubular knit fabric, the fabric 
is usually handled in rope form through a series of in 
dividual washers with squeeze rolls between. In many 
cases, these rolls are not controlled as to speed and in 
order to compensate for variations in the feed of the mate 
rial, the operator must physically separate the rolls inter 
mittently and hold the fabric back in order to retain the 
desired quantity of material in the preceding washer. 
If this method is employed, constant watchfulness is re 
quired on the part of the operator. In other methods, 
the handling rolls are driven through a variable speed 
transmission which must be adjusted manually by the 
operator, in accordance with the rate of feed of the mate 
rial, or alternatively, the transmission must be provided 
with complex compensating mechanism involving feelers 
which are responsive to the feed of the material to vary 
the speed of the transmission. In the former case, the 
same watchfulness is required of the operator, and in the 
latter case, the equipment is very expensive. 

With the foregoing in mind, the principal object of 
the invention is to provide novel handling equipment for 
continuous lengths of material in Strand or rope form 
which automatically compensates for changes in the rate 
of progress of the material handled. 
A further object of the invention is to provide novel 

handling equipment for continuous lengths of material 
wherein the rate of handling of the material is determined 
by the rate of progress of the material. 
More specifically, the invention contemplates the pro 

vision of novel material handling equipment of the char 
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2 
acter set forth having one or more handling rolls which 
are tapered to provide varying rates of handling of the 
material according to the point of engagement of the 
material with the roll along its longitudinal length. 
A further object of the invention is to provide con 

tinuous-length material handling equipment as hereinafter 
set forth and described which is operable automatically 
to compensate for changes in the rate of progress of the 
material in an effective and efficient manner with inex 
pensive equipment, without reliance on the operator's 
watchfulness, and without building up tension or slack in 
the strand material. 

These and other objects of the invention and the vari 
ous features and details of the construction and operation 
thereof are more fully set forth hereinafter with reference 
to the accompanying drawings in which: 

Fig. 1 is a longitudinal section of a scray washer en 
bodying handling rolls made in accordance with the pres 
ent invention; 

Fig. 2 is a fragmentary sectional view taken on the 
line 2-2 of Fig. 1; 

Fig. 3 is a top plan view schematically illustrating the 
operation of the scray washer illustrated in Fig. 1; 

Fig. 4 is a vertical sectional view taken on the line 
4-4 of Fig. 1; 

Fig. 5 is a transverse sectional view of a modified ar 
rangement of handling rolls made in accordance with 
the invention; 

Fig. 6 is a transverse section taken on the line 6-6 of 
Fig. 5; 

Fig. 7 is a side elevational view of a further embodi 
ment of the present invention; 

Fig. 8 is a sectional view taken on the line 8-8 of 
Fig. 7; 

Fig. 9 is a side elevational view of another embodi 
ment of the present invention; 

Fig. 10 is a sectional view taken on the line i0-10 
of Fig. 9; 

Fig. 11 is a side elevational view of yet another embodi 
ment of the present invention; 

Fig. 12 is a sectional view taken on the line 12-12 
of Fig. 11; and, 

Fig. 13 is a schematic representation of another mode 
of operation within the scope of the present invention. 
The present invention is applicable to the handling of 

continuous lengths of almost any material in strand, 
rope, or like form in which it is desired to control the 
speed at which the material is handled in correspondence 
to the rate at which the material is supplied or advanced 
to the handling rolls. However, for the purposes of de 
scription, the present invention will be described in con 
nection with apparatus for the handling of continuous 
lengths of textile materials in the form of strands, ropes, 
and the like. 

In the embodiment illustrated in Figs. 1 to 4 of the 
drawings, the invention is applied to scray washers wherein 
a plurality of individual washer tanks are arranged side 
by side in series. In the present instance, three such 
washers are employed as indicated at 11, 12, and 13 in 
Fig. 3. Each washer consists of a generally rectangular 
tank having side walls 14 and 15 and an end wall 16. 
A concave scray element 17 comprises the bottom of the 
tank. The scray slopes downwardly from the top edge 
and terminates at the bottom of the end wall 16. The 
tank is fluid-tight and is provided with ports 18 and 19 
for the admission and discharge of the bath liquid. 

In the operation of the washer, the strand material 
is fed through the three tanks consecutively, as illustrated 
in Fig. 3. At the start of the process, the material, in 
dicated by the reference numeral 21, is fed into the first 
tank 11, for example, by a positively driven roller 22. 
The roller deposits the material on the scray element 17, 
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for example, lapping it back and forth as illustrated in 
Fig. 2. The weight of the material causes it to slide 
down the scray 7 as indicated by the arrows 23 and 
into the liquid bath to a handling zone at the bottom of 
the scray, where the material is withdrawn by a pair of 
handling rolls 24 and 25 respectively positioned above 
the delivery zone, as will be described more fully here 
inafter. The handling rolls withdraw the material from 
the wash liquid and feed it into the second tank 12 as 
illustrated schematically in Fig. 3. 
The handling rolls 24 and 25 are generaliy frustro 

conical in shape and overlie the path of travel of the 
strand material 21 on the scray 7 approximately parallel 
thereto. With reference to Fig. 1, it is seen that the 
roll surfaces are tapered in a direction opposite to the 
direction of travel of the material on the scray 17 indi 
cated by the arrows 23. The roll 25 is positively driven 
at a predetermined rate of speed as indicated at 26, and 
the roll 24 is mounted for free rotation in pressure con 
tact with the roll 25. The pressure contact between the 
rolls 24 and 25 will squeeze out the liquid trapped in the 
body of the strand material as the latter is withdrawn 
from the tank. 

Scray washers of this character are conventionally em 
ployed for washing and rinsing tubular knit goods which 
are passed through the apparatus in rope form such, for 
example, as the strand 21. Tubular knit fabric is es 
pecially susceptible to shrinkage and stretching during 
processing so that the progress of the material through 
the apparatus will vary accordingly, and, consequently, 
it is desirable to provide means for varying the rate of 
handling of the material in accordance with the rate or 
speed at which the material feeds or progresses through 
the apparatus. 

In accordance with the present invention, the rolls 24 
and 25 compensate changes in the rate of progress of the 
strand material through the scray washer. The decreas 
ing radius of tapered rolls provides means for varying 
the rate of handling, since the latter rate is dependent 
directly upon the radius of the handling roll at the point 
where the strand material engages the roll. For ex 
ample, a difference of one inch in radius will effect a dif 
ference of over six inches of feed for each revolution of 
the handling roll. 

In the operation of the device, therefore, the position 
of the leading lap 28 of the material in the handling zone 
at the bottom of the scray element 17 will determine the 
rate of handling effected by the rolls 24 and 25. The posi 
tion of the leading lap 28 in the handling zone is deter 
mined by the amount of material on the scray element. 
If, for example, due to the stretching of the strand, an 
excess of material is retained in the tank, the material 
will force the leading lap 28 to the right as seen in Fig. 1. 
If, on the other hand, the strand material shrinks, the 
extent of progress of the material in the tank will be less, 
so that the leading lap 28 will travel to the left. The posi 
tion of the leading lap 28 determines the point along the 
line of contact of the rolls at which the strand is nipped. 

Because of the taper in the rolls, as the nip is urged 
to the right, the handling speed will be increased, and 
as the nip is urged to the left, the handling speed will be 
decreased. Since the handling speed is dependent upon 
the radius of the handling rolls at the point of nip, and 
since the point of nip is determined by the position of the 
leading lap 28 on the scray element, the handling rolls 
24 and 25 automatically compensate for variations in 
the progress of the material through the apparatus. It 
should be noted further that the material, as it travels 
down the scray element 7 and into the handling zone, 
is not subjected to any internal stresses or strains but 
travels unconstrained under its own weight and is en 
tirely free during its travel until it is lifted bodily out 
of the bath by the rolls 24 and 25. In the present instance 
the rolls are positioned so that the line of contact be 
tween them which produces the nip on the material is 

0. 

4. 
horizontal but it has been found that this line may assume 
any angle without affecting the efficiency of the machine, 
as long as the roll is tapered in a direction opposite to 
the direction of travel of the material on the scray. 

In the modified form of the invention illustrated in 
Figs. 5 and 6, pressure is applied between two generally 
frustro-conical handling rolls to more effectively squeeze 
the bath fluid from the strand material. In this embodi 
ment the rolls are disposed in horizontal, side by side re 
lation. The driven roll 31 is mounted on an arm 32 
which is pivoted on the frame 33 as indicated at 34. An 
idler roll 35 is rotatably mounted in a relatively fixed 
position on the frame 33 adjacent the driven roll 31. 
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The arm 32 which mounts the roll 3 extends beyond the 
pivot 34 and is connected at its opposite end to a pressure 
cylinder 36 which is pivotally mounted at its other end 
on the frame 33 as indicated at 37. By this arrangement, 
the pressure cylinder will exert a predetermined constant 
pressure on the arm 32 so as to cause the driven roll 
32 to bear against the idler roll 35 with a constant pre 
determined force. In this instance, the strand material 
38 may be looped over the idler roll 35 since the roll 
31 will be under sufficient pressure to frictionally drive 
the idler roll and thereby handle the strand material 38 
without slippage. As in the previous embodiment the 
rolls 3 and 35 are tapered in a direction opposite to 
the direction of travel of the strand material on the scray, 
and operate automatically to compensate for changes in 
the rate of progress in the manner described above. 
A further embodiment of the invention is illustrated in 

Figs. 7 and 8. In this instance, the frusto-conical handling 
rolls 41 and 42 are both positively driven and are in 
spaced-apart relation so that there is no squeezing of the 
strand material. The material 43 is looped around both 
the rolls as clearly illustrated in Fig. 8 and the tortuous 
path thereof will cause sufficient frictional engagement 
between the material and the rolls that the feed of the 
material will be positive and will be controlled by rota 
tion of the rolls. As in the previous embodiment the 
handling rolls compensate automatically for changes in 
the rate of progress of the material because of their tapered 
configuration which, as described above in connection 
with Figs. 1 to 4, determines the rate of handling of the 
strand material in accordance with the amount of ma 
terial within the washer. 
The application of the invention to handling continu 

ous lengths of material does not require the use of two 
handling rolls, but a single frustro-conical driven roll 
may be used as illustrated at 46 in Figs. 9 and 10 without 
departure from the invention. This embodiment of the 
invention is especially suitable for materials which have 
frictional characteristics and which will frictionally en 
gage the roll without the necessity of pressure from a sec 
ond idler roll. Here again the roll is tapered and the rate 
of handling will be determined by the quantity of mate 
rial within the washer. 
Another embodiment of the invention is illustrated in 

Fig. 11 wherein a generally frustro-conical roll 51 takes 
the form of opposed elliptical end plates 52 and 53 hav 
ing mounted between them, a plurality of axial slats 54. 
The plates are connected together by a common shaft 55 
and are positively driven, such, for example, as indicated 
at 56 in Fig. 11. In this embodiment of the invention, 
the contact between the roll and the material being pro 
cessed is minimized. As the roll rotates about its axis, 
because of the elliptical configuration, the material will 
be thrown out regularly so as to afford wider distribu 
tion of the material within the tank. It should be noted 
that the end plate 52 is greater in diameter than the end 
plate 53 so that the slats 54 define a tapered roll sur 
face. The taper will provide for compensating handling 
of the material from the processing apparatus as described 
hereinbefore. This embodiment of the invention is espe 
cially applicable to dyeing process where it is desired to 
minimize the contact between the material and the ap 
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paratus so as to afford more even permeation of the dye 
stuff into the body of the strand material. 
The invention is not limited to scray washers nor to 

any specific type of conveyor. For example, the inven 
tion has utility in other systems wherein the strand mate 
rial passes through a chamber on an endless apron con 
veyor. This is illustrated schematically in Fig. 13 wherein 
the strand material 61 is looped onto a conveyor 62 at 
the feed end of the machine. It then passes through a 
chamber 63 and out the other side towards a handling 
Zone underlying a pair of frustro-conical handling rolls 
64. The rolls 64 may be constructed similarly to the 
rolls of any of the embodiments set forth above so as to 
similarly compensate for variations in the rate of progress 
of the Strand material during its passage through the 
chamber. For the purposes of illustration, the rolls 64 
are shown in the arrangement set forth at 24 and 25 in 
Figs. 1 to 4. For example, if the material shrinks as it 
travels through the chamber and the conveyor 62 delivers 
less material than the handling roll is lifting off the con 
veyor, the point in the handling zone at which the mate 
rial will be lifted off the conveyor 62 approaches the cham 
ber 63, so as to cause the nip on the strand 61 to be 
urged to the left. The smaller diameter of the rolls at 
this point will cause a reduction in the handling speed 
so as to correspond to the rate of progress of the material 
on the conveyor. If the material stretches and accumu 
lates on the conveyor, the material will be lifted off the 
conveyor at a point in the handling zone more remote 
from the chamber which will cause the nip on the strand 
to be urged to the right as viewed in Fig. 13. Thus, the 
nip will be at a point of greater diameter and the handling 
Speed will be increased so as to compensate for the in 
creased rate of progress due to the greater length of ma 
terial being delivered by the conveyor. As in the previ 
ously described embodiments, the material travels uncon 
strained on the conveyor. Therefore, it will not be sub 
jected to any internal stresses or strains and it may be of 
a uniform, standard high quality. 
The various modifications of the invention herein illus 

trated and described are not exhaustive. For example, 
both handling rolls need not be frusto-conical but it is 
within the scope of the invention to have only one roll 
tapered in a direction opposite to the direction of travel 
of the material in the apparatus, the other roll, which 
provides the nip, being straight. Similarly, the axes of 
the roll need not be exactly parallel to the direction of 
travel but may be tilted or positioned angularly just so 
long as the roll is tapered in a general direction opposite 
to the direction of travel. 
As previously pointed out, the present invention is ap 

plicable to the handling of almost any material in con 
tinuous Strand, rope, and like form, and while the in 
vention has been described with particular relation to the 
processing of textile materials in such forms, it is not in 
tended to limit the invention to such materials. Further 
more, it is intended that changes and modifications may 
be made in and to the apparatus and method within the 
Scope of the following claims. 

I claim: 
1. In apparatus for handling continuous lengths of ma 

terial in strand, rope and like form, a plurality of elon 
gated tanks arranged in contiguous laterally adjacent 
alignment, feeding means mounted adjacent one end of 
the first tank and operable to introduce the textile mate 
rial into said tank in overlapping runs disposed trans 
versely of the tank, handling means to remove the mate 
rial from said first tank comprising tapered roll means 
mounted adjacent the opposite end of the tank for rota 
tion about a generally horizontal axis overlying the side 
of Said tank adjacent the second tank, a surface in said 
first tank declining longitudinally downward from a point 
adjacent said feeding means and terminating in a terminal 
portion disposed below and substantially coextensive with 
the length of said tapered roll means, said surface and 
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6 
said feeding means cooperating to advance the overlap 
ping runs of material unconstrained in a direction gen 
erally opposite to the direction of taper of said tapered 
roll means and into said terminal portion, a surface in 
said second tank declining longitudinally downward from 
a point adjacent said tapered roll means and terminating 
in a terminal portion adjacent the other end of said sec 
ond tank, a second tapered roll means coextensive with 
and lying above said last-mentioned terminal portion and 
mounted for rotation about a generally horizontal axis 
overlying the side of said second tank remote from the 
first tank, said first and second tapered roll means being 
substantially parallel and tapered in opposite directions, 
said first roll means operable to feed the material into the 
Second tank in overlapping runs disposed transversely of 
said Second surface, said roll and surface cooperating to 
advance the overlapping runs of material uncontained into 
said last-mentioned terminal portion in a direction op 
posite to the direction of taper of said second roll means, 
and drive means for said tapered roll means operable to 
rotate the same at predetermined speeds to effect handling 
of the material from said terminal portions at rates de 
termined by the radius of the tapered roll means at the 
points of engagement of said tapered roll means by the 
material being determined automatically by the extent of 
advancement of the material into said terminal portions. 

2. Apparatus according to claim 1 wherein each said 
tapered roll means comprises a pair of tapered rolls 
mounted for rotation about substantially horizontal axes 
and tapered in the same direction. 

3. Apparatus according to claim 2 wherein said rolls 
are in contact along the length thereof. 

4. Apparatus according to claim 3 including pressure 
bias means biasing said rolls into contact. 

5. In apparatus for handling continuous lengths of 
material in strand, rope and like form, a tank having op 
positely spaced inlet and outlet ends and provided with a 
sloping bottom surface declining in one direction sub 
Stantially from the inlet end to the outlet end of said 
tank, material feeding means adjacent the inlet end at 
the upper end of said declining bottom surface oper 
able to feed the continuous length of material into said 
tank and onto said declining bottom surface in the di 
rection of decline thereof in successive overlapping runs 
extending transversely of the direction of decline of said 
tank bottom surface, handling means to withdraw the 
material from the outlet end of said tank comprising a 
tapered roll overlying the lower terminal portion of said 
tank bottom surface at the outlet end of the tank and 
Spaced from the material feeding means in the direction 
of decline of the tank bottom surface to afford an ac 
cumulation of said overlapping runs of material on the 
declining surface between said feeding means and said 
tapered roll, said tapered roll having its axis lying longi 
tudinally of the direction of decline of the tank bottom 
Surface with the taper of the roll extending oppositely to 
the direction of feed of the material and toward said feed 
ing means, and drive means to rotate said tapered roll 
at a selected constant speed to effect unrestrained with 
drawal of the material from said terminal portion of the 
tank bottom surface at a rate determined by the radius of 
the tapered roll at the point of engagement thereof by 
said material, the point at which the material engages 
Said tapered roll longitudinally thereof varying auto 
matically in response to changes in the extent of advance 
ment of the material upon said terminal portion of the 
tank bottom surface in the direction of decline thereof 
to thereby vary the rate of withdrawal of the material 
from the tank according to changes in the length of the 
material in the tank. 

6. Apparatus according to claim 5 wherein said handling 
means includes a second tapered roll revolving about a 
Substantially horizontal axis adjacent said first horizontal 
axis and tapered in the same direction as said first tapered 
roll. 
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7. Apparatus according to claim 6 wherein said first 2,149,708 
and second tapered rolls are disposed in pressure contact 2,333,278 
along their length. 2,504,554 
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