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ABSTRACT OF THE DISCLOSURE 
A carding machine for treating textile ?bers wherein 

the web of ?bers is fed through a trumpet to form a 
sliver, the sliver is monitored to determine its density, 
and the operation of the carding machine is terminated 
when the average density of the sliver is not within a pre 
determined density range for a set length of the sliver. 

In the carding of textile ?bers, it is a requirement that 
the resulting card sliver be substantially uniform through 
'out its length. This is because any lack of uniformity in 
the card sliver throughout its length causes a correspond 
ing lack of uniformity in yarn produced from the card 
sliver if the lack of uniformity is not subsequently cor 
rected. This requirement has been di?icult to meet with 
prior art cards because variations in the operation of the 
card or in the feeding of ?ber to the card are di?icult to 
identify and correct. 

7 It is because of the difficulty in meeting this require 
ment with prior art cards that a plurality of card slivers 
are customarily combined in a subsequent drawing opera 
tion to provide a single drawing frame sliver having im 
proved uniformity because of the drawing and combining 
of the plurality of card slivers used in the drawings opera 
tion. However, this effort to correct the lack _of uniformity 
in card slivers produced by prior art cards has not ‘been 
entirely satisfactory because of the lack of information 
concerning the uniformity of the card slivers combined 
during the drawing operation and because one or more 
card slivers which lack uniformity to a substantial degree 
cause a drawing frame sliver to lack uniformity through 
out its length in spite of the drawing operation. More 
over, attempts in the prior art to provide information 
concerning the uniformity of card slivers by the sampling 
of card slivers have generally been time consuming and 
wasteful and have frequently not provided accurate in 
formation. 
The invention disclosed herein overcomes these and 

other di?iculties encountered in the prior art in the card 
ing of textile ?bers in that it provides a card sliver having 
a weight per unit of length which varies only within a 
predetermined range of weights throughout its total 
length and having variations in weight per unit of length 
within this range which are su?iciently small for the card 
sliver to be substantially uniform and which are readily 
ascertained for use in the subsequent blending of the card 
sliver with other card slivers to provide a drawing frame 
sliver that has even greater uniformity throughout its 
length. Moreover, where the textile ?ber being carded is 
a synthetic or other ?ber which is improved in its char 
acteristics by radiation, the invention provides, as an in 
cident to carding, a card sliver for subsequent processing 
into a textile fabric having radiation improved charac 
teristics. ' 

These improvements in the carding of textile ?bers ‘are 
provided by a card having a monitoring means for moni 
toring the weights of unit lengths of a card sliver as the 
card sliver is produced by the card, a cut-01f means re 
sponsive to the monitoring means for rendering the card 
inoperative when the weights of a plurality of successive 
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unit lengths of the card sliver do not fall within a pre 
determined range of weights, and an accumulating means 
responsive to the monitoring means for accumulating the 
weights of the unit lengths of the card sliver. The moni 
toring means includes a radiation element and a radiation 
responsive element positioned on opposite sides of the 
card sliver to provide a voltage output to the cut-off 
means and to the accumulating means porportional to the 
weight of the card sliver passing between the radiation 
element and the radiation responsive element as deter 
mined by the portion of a beta ray beam absorbed by 
the card sliver. 

It is this monitoring means with the cutoff means which 
provides a card which produces a substantially uniform 
card sliver. In addition, when the energy level of the 
beta ray beam is maintained within the appropriate 
range, the monitoring means serves not only to provide a 
voltage output representative of the weights of unit lengths 
of a card sliver but also as a means for improving those 
characteristics of ?bers which are responsive to radiation 
by improvement. 

These and other features and advantages of the in 
vention will be more clearly understood from the follow 
ing detailed description and the accompanying drawings 
in which like characters of reference designate corre 
sponding parts throughout and in which: 
FIG. 1 is a top plan view of a plurality of cards hav 

ing the monitoring means of an embodiment of the in 
vention disclosed herein: 

FIG. 2 is a schematic circuit diagram showing an em 
bodiment of the invention disclosed herein. 

These ?gures and the following detailed description dis~ 
close a speci?c embodiment of the invention but the in 
vention is not limited to the details disclosed since it may 
be embodied in other equivalent forms. 
The invention disclosed herein may be most easily 

understood in terms of a conventional card 10 having a 
main cylinder 11 to which a lap 12 is fed and from which 
a web 13 passes to a trumpet 14. A card sliver 15 passes 
from the trumpet 14 to a coiler 16 which serves to coil 
the card sliver 15 within ‘a can 18 for subsequent process 
ing. It is because a card embodying the invention disclosed 
herein is generally conventional in construction and mode 
of operation that the card 10 is only generally shown and 
that its other conventional components are not described. 

However, unlike conventional cards, a card 10 em 
bodying the invention disclosed herein also includes a 
radiation element 20 and a radiation responsive element 
21 which to gether serve to provide a monitoring means 
for monitoring the weights of unit lengths of the card 
sliver 15. In that embodiment of the invention disclosed 
herein, ‘the radiation element 20‘ and the radiation re 
sponsive element 21 are positioned on a platform 22 
across which the card sliver 15 moves between the trum 
pet 14 and guide rollers 23 as the card sliver 15 passes 
from the card 10 to the coiler 16. Moreover, in that 
embodiment of the invention disclosed herein, the radia 
tion element 20 is arranged in a conventional manner to 
provide a beta ray beam through the card sliver 15 and 
toward the radiation responsive element 21 from a nu 
clide such as carbon 14, promethium 147, or calcium 45. 
The radiation responsive element 21 is a beta scintilla 

tion detector and includes a phosphor plate 24 positioned 
for one side to be impinged upon by that portion of the 
beta ray beam passing through the card sliver 15. In ad 
dition, the radiation responsive element 21 includes a 
photoelectric cell 25 positioned on the opposite side of 
the phosphor plate 24 from that side of the phosphor 
plate 24 upon which the beta ray beam impinges. 

Those skilled in the art will understand that the phos 
phor plate 24 is rendered luminous by the impinging of 
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:he beta ray beam upon it and that the degree of lumi 
rousity of the beta ray beam impinging upon the phos 
phor plate 24. With the positioning of the radiation ele 
nent 20 and the radiation responsive element 20 on op— 
posite sides of the card sliver 15, the intensity of the 
beta ray beam impinging upon the phosphor plate 24 is 
inversely proportional to the weight of the increment of 
length of the card sliver 15 passing between the radiation 
element 20 and the radiation responsive element 21 at 
any given moment. This is because the density of the card 
sliver 15 determines the portion of the beta ray beam 
which is absorbed by the card sliver 15 so that it does 
not impinge upon the phosphor plate 24 and because the 
density of the card sliver 15 is proportional to its weight. 
The photoelectric cell 25 is conventional in that it pro 

vides a voltage output which is proportional to the lumi 
nousity of the phosphor plate 24. Therefore, since the lu 
minousity of the phosphor plate 24 is proportional to the 
weight of the card sliver 15 passing between the radia 
tion element 20 and the radiation responsive element 21, 
the voltage output of the photoelectric cell 25 is propor 
tional to the weight of that increment of length of the 
card sliver 15 between the radiation element 20 and the 
radiation responsive element 21 at any given moment. 

It has been found that energy levels of the radiation 
element 20 may be as low as one milliroentgen per hour 
and still provide a beta ray beam which provides a voltage 
output from the radiation responsive element 21 which 
is inversely proportional to the weight of the card sliver 
15. However, it has also been found that energy levels 
of the radiation element 20v may be substantially higher 
and that at some energy levels, the beta ray beam not only 
serves to provide a voltage output from the radiation 
responsive element 21 which is inversely proportional 
to the weight of the card sliver 15 but also serves as a 
means for inducing desirable changes in the character 
istics of ?bers forming the sliver 15. For example, if the 
card sliver 15 is formed of certain synthetic ?bers and the 
radiation level properly selected, the monitoring means 
provided by the radiation element 20 and the radiation 
responsive element 21 serves to provide a substantially 
uniform card sliver 15 for subsequent processing into 
a textile fabric which is grease releasing. The radiation 
element 20 and the radiation responsive element 21 are 
not described in greater detail since they are convention 
al and will be understood by those skilled in the art 
once the invention disclosed herein is understood. 

That embodiment of the invention disclosed herein also 
includes a conventional integrating network 30 to which 
the voltage output of the radiation responsive element 21 
is continuously fed and which serves to accumulate and 
integrate the voltage output of the radiation responsive 
element 21 over a predetermined interval of time as to 
provide an integrated voltage output having an amplitude 
inversely proportional to the weight of that unit length 
of card sliver 15 which passed between the radiation ele 
ment 20 and the radiation responsive element 21 during 
the predetermined interval of time. This integrated volt 
age output from the integrating network 30 is fed at the 
end of each interval of time to a conventional computer 
31 as an analogue input and the computer is programmed 
in conventional manner to convert each analogue input 
to a decimal equivalent and to accumulate the decimal 
equivalents of a plurality of succesesive inputs. 
The computer 31 is also programmed in conventional 

manner to compare each of the plurality of decimal 
equivalents to a decimal standard and to classify each 
decimal equivalent in accordance with its deviation from 
the decimal standard. When a predetermined number of 
successive deviations are not within a predetermined range 
of deviations, the computer 31 provides a cutoff pulse to 
a relay 32 operatively in the main control circuit 33 of 
the card 10. 
The relay 32 is conventional and in response to the cut 

off pulse from the computer 31, the relay 32 opens the 
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4 
main control circuit 33 of the card 10 so as to render the 
card 10 inoperative. It will be understood that since each 
deviation of a decimal equivalent from the decimal stand 
ard is representative of the amount by which the weight 
of a unit length of the card sliver 15 varies from that 
weight of a unit length of card sliver 15 which corre 
sponds to the decimal standard, the card 10‘ is rendered 
inoperative when the weights of a predetermined num— 
ber of successive unit lengths of card sliver 15 are not 
Within that predetermined range of Weights or densities 
card sliver 15 corresponding to the predetermined range 
of deviations. It will also be understood that the rendering 
of the card 10 inoperative when the weights of succes 
sive unit lengths of card sliver 15 are not within a range 
of weights insures that the card sliver 15 produced by 
the card 10 is always substantially uniform throughout 
its length and also insures that substantial variations in 
the operation of the card 10 or in the feeding of cotton 
to the card 10 are promptly identi?ed for corrective 
action. 
The computer 31 also provides an output to a printer 

34 showing the decimal equivalents of the unit lengths of 
card sliver 15 grouped in terms of their deviations from 
the decimal standard. Thus, the printer 34 provides a 
summary of the uniformity of a card sliver 15, within a. 
range of weights, relative to that weight of a unit length 
of card sliver 15 which corresponds to the decimal stand 
ard. When a plurality of successive unit lengths of card 
sliver 15 are related to a particular can 18 such as by a 
manual input from a switch 35 to the computer 31 when 
cans 18 are changed and the computer 31 provides a 
corresponding output to the printer 34, the printer 34 
provides an indication of the uniformity of the card sliver 
15 in each can 18 and with appropriate computations 
using the weight of a unit length of card sliver 15 which 
corresponds to the decimal standard, the printer 34 pro 
vides a visual indication of the total weight of the card 
sliver 15 in each can 18. The indication of the uniformity 
of the card sliver 15 in each can 18 permits the card sliver 
15 in each can 18 to be appropriately blended in a draw 
ing operation with the card slivers 15 in other cans 18 
to provide a drawing frame sliver of even greater uni 
formity. 

It will now be understood that the integrating network 
30, the computer 31, and the relay 32 serve as a cut-off 
means for rendering the card 10 inoperative when a plu 
rality of successive unit lengths of card sliver 15 arevnot 
within a predetermined range of weights. Similarly, it 
will be understood that the integrating network 30, the 
computer 31, the printer 34, and the switch 35 serve as 
an accumulating means for accumulating the plurality of 
voltage outputs from the radiation responsive element 22 
and for providing an indication of the uniformity of the 
total length of card sliver 15 in a can 18. 

It will also be understood that not only are the integrat 
ing network 30‘, computer 31, and the printer 34 conven 
tional ‘but they are merely representative of a variety of 
devices suitable to a cut-off means and an accumulating 
means which will be readily apparent to those skilled in 
the art once the invention is understood. They have been 
used to disclose an embodiment of the invention because 
they do not reqiure a detailed description for understand 
ing of the invention and because of the ?exibility pro~ 
vided by a conventional computer. » 

Moreover, the integrating network 30, the computer 31, 
and the printer 34 have also been used to disclose an em 
bodiment of the invention because they are particularly 
well adapted to serve with a plurality of relays 32 and 
32’ and a plurality of switches 35 and 35' in a cut-off 
means and accumulating means for a plurality of cards 10 
and 10’. This is shown in FIG. 2 where it will be seen 
that the integrating network 30‘ serves to integrate the 
voltage outputs from a plurality of radiation responsive 
elements 21 and 21’ each operatively associated with a 
card 10 or 10'. In this embodiment of the invention, the 
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integrating network 30 provides a separate analogue input 
to the computer 31 for each card 10 or 10’ and the com 
puter ,31 in turn provides a sepaarte cut-otf pulse to the 
appropriate relay 32 or 32’. In addition, the computer 
31 provides an output to the printer 34 "for each card 10 
and 10' and with appropriate inputs from a switch 35 
and 35'- associated with each card 10 and 10', the printer 
34 provides an indication of the uniformity and total 
weight of the card sliver 15 from each card 10 and 10' in 
each can 18. 

It will now be understood that regardless of the par- , 
ticular devices used to provide an embodiment of the 
invention, the invention is a self-monitoring card 10 hav 
ing a monitoring means to provide a voltage output rep 
resentative of the weight of the card sliver 15 being pro 
duced by the card 10, a cuto?c means responsive to the 
voltage, output for rendering the card 10 inoperative when 
the weights of a predetermined number ofu-successive unit 
lengths'of card sliver 15 are not within a predetermined 
range of weights, and an accumulating means responsive 
to this voltage output for accumulating means responsive 
to this voltage output for accumulating the voltage over 
an interval of time to provide a representation of the uni 
formity of the plurality of unit lengths in'card sliver 15. 
It is a card 10 having this combinationvzof a monitoring 
means, 'a cutoif means, and an accumulating means with 
its other conventional components which provides a self 
monitoring card which avoids the dif?culties encountered 
with prior art cards. This is because a card 10 embodying 
the invention is rendered inoperative beforevar'iations in 
the operation of the card 10 or in the feeding of ?ber 
to the card 10 result in the card 10 producing card sliver 
15 which is not substantially uniform throughout its 
length. _Moreover, the card 10 provides that information 
with respect to the card sliver 15 produced which permits 
the card sliver 15 to be blended with other card slivers 
15 in ‘the most e?icient manner. In addition, the card 10 
provides a card sliver 15 for subsequent processing into 
a textile fabric which has desirable radiation induced 
characteristics which can not be obtained in any manner 
with prior art cards. 

It will be obvious to those skilled in the art that many 
variations may be made in the embodiments chosen for 
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the purpose of illustrating the present invention wiLhout 
departing from the scope thereof as de?ned by the ap 
pended claims. 
What is claimed as invention is: 
1. A carding machine for treating textile ?bers wherein 

a web of fibers is fed through a trumpet member to form 
a sliver, the combination therewith of monitoring means 
including a radiation element and a radiation responsive 
element responsive to the density of said sliver passing 
therebetween for providing an output proportional to the 
density of a length of the sliver, the output being a volt 
age output inversely proportional to the density of said 
sliver between said radiation element and radiation re 
sponsive element, means for accumulating and integrat 
ing said voltage output over each of a plurality of in 
tervals of time ‘corresponding to predetermined unit 
lengths of said sliver to provide a plurality of integrated 
voltage outputs and means for receiving and comparing 
the plurality of integrated voltage outputs of said ac 
cumulating and integrating means to a predetermined 
standard for rendering said carding machine inoperative 
when a predetermined number of the plurality of inte 
grated voltage outputs are not within said predetermined 
standard. 

2. The carding machine of claim 1 in which said ra 
dition element emits a beta ray beam. 
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