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(57) ABSTRACT 

Data is originated from a textile yarn piecing ap 
paratus movable along a textile yarn forming machine 
for locating and piecing up ends down thereon by 
monitoring operations of the yarn piecing apparatus, 
signaling certain states of the monitored operations 
and transmitting signals correlated to the states of the 
monitored operations. 

10 Claims, 7 Drawing Figures 
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YARNPECINGAPPARATUSDATA 
COMMUNICATING MEANS AND METHOD 

This invention is related to inventions owned in com 
mon with the present invention and disclosed in patents 
and applications entitled "Apparatus and Method For 
Detecting, Piecing-up and Reporting Ends Down on 
Spinning Machines", U.S. Pat. No. 3,486,319 issued 
Dec. 30, 1969, "Apparatus and Method For Detecting 
and Reporting Ends Down on Textile Machines', now 
U.S. Pat. No. 3,523,413 issued Aug. 11, 1970; and "- 
Textile Machine Data Communicating Apparatus and 
Method' filed Aug. 10, 1970 under Ser. No. 62,363. 
These related inventions propose that efficiency of 

operation of a textile yarn forming mill using machines 
such as spinning frames or the like may be improved 
through the use of an automatic yarn piecing apparatus 
for locating and piecing-up ends down and through 
communication and processing of data originating from 
a traveling unit such as an ends down detector. From 
the capabilities thus made available for improving the 
efficiency of operation of a spinning room or yarn 
forming mill, it has now been discovered that analyses 
of the operation of the mill may be aided by accom 
plishing monitoring of the yarn piecing apparatus. 
More particularly a yarn piecing apparatus such as 

that disclosed in the aforementioned related U.S. Pat. 
No. 3,486,319 normally executes a cycle of operation 
for piecing up at each spindle or yarn forming location 
where an end is detected as being down. With certain 
such apparatus, a cycle will be carried out even though 
some failure in the operation of the yarn piecing ap 
paratus or spinning mechanism prevents successful 
piecing up, such as the breaking of the length of yarn 
which otherwise would join the body of yarn wound on 
a bobbin at the spindle to attenuated roving issuing 
from the spinning frame drafting system. Reporting of 
data concerning the operation of the spinning frame at 
tended by the yarn piecing apparatus will not necessari 
ly discover such failure of the yarn piecing apparatus to 
piece-up. 

Therefore, it is an object of the present invention to 
communicate from a yarn piecing apparatus data in 
dicating the cause of any failure to properly piece up an 
end detected to be down. In accomplishing this object 
of the present invention, means are mounted on the 
yarn piecing apparatus for monitoring at least one 
operation thereof and for signaling certain states of the 
monitored operation. The signalled states are then 
preferably encoded into a signal which is commu 
nicated and processed to permit more detailed analyses 
of the operation of the textile yarn piecing apparatus. 
Some of the objects and advantages of the invention 

having been stated, others will appear as the descrip 
tion proceeds, when taken in connection with the ac 
companying drawings, in which: 

FIG. 1 is an end elevation, in partial section, of a tex 
tile yarn piecing apparatus incorporating the present 
invention, shown as traversing a textile yarn forming 
machine; 

FIG. 2 is an enlarged perspective view, partly broken 
away, of a textile yarn piecing apparatus in accordance 
with the present invention; 

FIG. 3 is an enlarged perspective view of certain ele 
ments of the yarn piecing apparatus of FIG. 2; 

FIG. 4 is a side elevation view of the yarn piecing ap 
paratus element illustrated in FIG. 3; 
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FIG. 5 is a view similar to FIG. 2, showing the textile 

yarn piecing apparatus at one stage in the piecing up of 
an end down; 

FIG. 6 is a diagrammatic representation of means in 
accordance with the present invention for commu 
nicating the cause of a failure to properly piece up an 
end down; and 

FIG. 7 is a schematic electrical diagram of certain 
portions of the means illustrated in block diagram form 
in F.G. 6. 

Referring more particularly to the drawings, an ap 
paratus generally indicated at 10 is there disclosed as 
movable along a textile yarn forming machine 11 for 
locating ends down at spindle locations therealong and 
for piecing up such ends down. The apparatus 10 as 
herein disclosed is closely similar and substantially 
identical to the apparatus disclosed in aforementioned 
related U.S. Pat. No. 3,486,319 (to which reference is 
made for more detailed and specific disclosure of the 
apparatus and its general function). The present inven 
tion, as hereinafter disclosed more fully, is particularly 
concerned with communication of data indicative of 
reasons for failure of the apparatus 10 to properly piece 
up an end down at a spindle location along the yarn 
forming machine 11. As will be more fully understood 
by a study of U.S. Pat. No. 3,486,319, an end piecing 
cycle as performed by the apparatus 10 includes a 
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sequence of particular operations, including the draw 
ing from an auxiliary source of a length of yarn suffi 
cient for piecing up an end down, the threading of the 
length of yarn into a desired relationship with elements 
of the yarn forming machine 11 such as a traveler on a 
spinning ring, and the joining of one end of the length 
of yarn to attenuated roving issuing from drafting 
system of the yarn forming machine 11. Typical causes 
of a failure to properly piece up an end down may in 
clude failure of a yarn piecing apparatus 10 to properly 
draw the length of yarn necessary for piecing up an end 
down or breaking of the length of yarn during the 
operations of threading up the yarn forming machine 
11 and joining the length of yarn with attenuated rov 
1ng. 

In accordance with the present invention, means are 
mounted on the yarn piecing apparatus 10 for monitor 
ing at least one operation thereof and for signaling cer 
tain states of the monitored operation. Preferably, the 
operation monitoring means mounted on the yarn piec 
ing apparatus comprises a plurality of yarn detecting 
means each sensing the presence of yarn during a 
predetermined portion of the cycle of operation of the 
yarn piecing apparatus 10. In such sensing of the 
presence of yarn, the operation monitoring means 
distinguish between the absence and presence of yarn, 
and thereby generate data signals concerning the 
operation of the yarn piecing apparatus 10 which may 
be communicated and processed to permit analysis of 
the continuing function of the yarn piecing apparatus. 
As mentioned briefly above, one cause of a failure to 

properly piece up an end would be a failure of the ap 
paratus 10 to draw a length of yarn sufficient for piec 
ing up an end down on the textile yarn forming 
machine 11. In order to distinguish between the 
absence and presence of such a length of yarn, the ap 
paratus 10 includes a first yarn sensing electrical switch 
20 (FIGS. 2 and 5), mounted upon a lower platform 21 
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of the yarn piecing apparatus 10. The first yarn sensing 
switch 20 includes a feeler arm 22 extending across a 
path taken by a yarn Y between a supply package 24 
and a lower distending gripper 25. The yarn Y is 
threaded, in passing from the package 24 to the gripper 
25, through a tensioning guide 26 so as to pass adjacent 
the first switch 20 along a predetermined path of move 
ment and under such conditions that, when the yarn is 
present, the actuating arm 22 is sufficiently depressed 
so as to maintain the contacts of the first switch 20 in a 
first position. In the absence of the yarn Y, no force is 
imposed against the arm 22 and the contacts of the first 
switch 20 may move to an alternative position. 
As is disclosed more fully in the aforementioned re 

lated U.S. Pat. No. 3,486,319, an upper yarn gripper 28 
is moved first downwardly and then upwardly to engage 
a free end of the yarn Y and draw a length thereoffrom 
the supply package 24. In the event that the supply 
package 24 becomes exhausted during this process and 
the length of yarn drawn is not sufficient for piecing up 
an end down on the textile yarn forming machine 11, 
the conductive state of the first switch 20 will change 
during the upward movement of the upper yarn gripper 
28, registering the absence of a length of yarn sufficient 
for piecing up an end down. Such an occurrence is 
communicated to a data processing arrangement as dis 
closed more fully hereinafter and may, by a suitable 
cooperation with the cycle control means disclosed in 
FIGS. 22 and 23 of aforementioned U.S. Pat. No. 
3,486,319, serve to abort continuation of a cycle of 
piecing up. 
Another possible cause of failure in the piecing up of 

an end down is the breaking of the length of yarn being 
used in piecing up of an end down during the drawing 
of the length of yarn or during the threading up of the 
operating instrumentalities of the yarn forming 
machine 11. As will be understood, the yarn piecing ap 
paratus 10 may function improperly in that the yarn Y 
is broken between the lower yarn gripper 25 and the 
upper yarn gripper 28, while the upper yarn gripper 28 
is moving toward the elevated position and drawing out 
the length of yarn to be used in piecing up an end. Such 
a break between the yarn grippers 25, 28 would not be 
detected by the first switch 20. In order to detect such a 
possible yarn breakage, a second switch 29 is mounted 
adjacent the upper yarn gripper 28 (FIGS. 3 and 4) for 
operation in conjunction therewith. 
More particularly, the upper yarn gripper 28 is 

pivotally connected to the bracket 30 from which 
gripper extends and is free to move arcuately (as in 
dicated in FIG. 4) in response to tension imposed 
thereon by a length of yarn Y extending from the upper 
gripper 28 to the lower gripper 25. Should the yarn Y 
break during the drawing up of the length to be used in 
piecing up an end down, the upper yarn gripper 28 is 
released to move from the solid line position to the 
phantom line position of FIG. 4. In the event that the 
upper gripper 28 is released from tension imposed 
thereon by a yarn Y, upon the yarn breaking, the con 
ductive state of the second switch 29 is changed re 
gistering that the apparatus 10 has failed to piece up an 
end down due to premature breakage of the length of 
yarn being used. Continued presence of the length of 
yarn maintains a conductive state of the second switch 
29 unchanged throughout that portion of the cycle in 
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which the yarn Y normally is gripped by the upper 
gripper 28. As will be understood, the second switch 29 
cooperates with the cycle control means of U.S. Pat, 
No. 3,486,319 in assuring that false indications of 
failure are not given by changes in the conductive state 
of the second switch at other times in the cycle and may 
cooperate in aborting continuance of a cycle of piecing 
up. 

Similarly, the continued presence of the length of 
yarn being used in piecing up an end down as the yarn 
is moved toward joining with attenuated roving issuing 
from the drafting systems of the yarn forming machine 
11 is determined by a third switch 31 mounted adjacent 
upper auxiliary yarn feed grippers 32 which clamp the 
length of yarn Y adjacent the upper yarn gripper 28 
during one portion of the cycle of operation of the yarn 
piecing apparatus 10. In similarity to the upper yarn 
gripper 28, the upper auxiliary yarn clamp 32 is 
mounted for pivotal movement relative to a carrier 34 
on which the upper auxiliary gripper 32 is mounted. 
Should the length of yarn Y continue to be present as 
the upper auxiliary gripper 32 moves toward the draft 
ing systems of the textile machine 11 (FIG. 5), the ten 
sion in the yarn Y pulls the upper auxiliary clamp 32 
downwardly, to the phantom line position of FIG. 4. 
Should the length of yarn Y break during this opera 
tion, the upper auxiliary gripper 32 moves to the solid 
line position of FIG. 4, changing the conductive state of 
the third switch 31 and registering that the failure of 
the apparatus 10 to piece up the end of yarn resulted 
from breaking of the yarn during the operation of 
threading and joining to attenuated roving. The third 
switch 31 cooperates with the cycle control means in 
the manner disclosed above with reference to the 
second switch 29. 
The present invention further contemplates that the 

operation of piecing up an end down may fail for 
reasons not necessarily connected with movement of 
elements of the automatic yarn piecing apparatus, for 
example some failure of the spinning mechanism such 
as the absence of a traveler from a spinning ring. As will 
be understood, the absence of a traveler will bring 
about a failure to piece up due to an inability to thread 
the length of yarn being used in piecing up through a 
traveler on the ring. Suitable means may be provided 
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for indicating any such failure to piece up caused by 
failure of the spinning mechanism and it is contem 
plated that such indicated failures may be monitored 
and reported in accordance with this invention. 
As will be understood from the discussion above, the 

relative conductive states of the switches 20, 29 and 31 
represent data concerning the operation of the yarn 
piecing apparatus 10 which may be communicated and 
processed. In particular, it is contemplated that such 
data may be communicated and processed in a manner. 
disclosed in the aforementioned related copending ap 
plication entitled "Textile Machine Data Communicat 
ing Apparatus'. To the end of incorporating herein a 
disclosure of the communication of such data, 
reference is had to FIGS. 6 and 7 which present a block 
diagram of such communication and processing and a 
schematic diagram of a word encoder used in connec 
tion with such communication. 
More particularly, the operation responsive means 

mounted on the yarn piecing apparatus 10 for monitor 
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5 
ing at least one operation thereof, such as the switches 
20 and 29, is operatively connected with means 35 for 
encoding therefrom word signals correlated to the 
states of the monitored operations. Encoded word 
signals are communicated from the apparatus 10 by a 
transmitter 36 and cooperating receiver 38 remote 
therefrom. Received word signals are then deciphered 
by a signal processing means or word converter 39 
operatively connected with the receiver 38. 

In accordance with the present invention the word 
encoder 35 employed in such a combination takes the 
form generally indicated in FIG. 7, where each of the 
sensing switches 20, 29 and 31 has one contact set 
thereof operatively connected with a corresponding 
one of three R/S flipflops 41, 42 and 43 and an alterna 
tive contact set thereof operatively connected with the 
signal shifting “and” gate 44. The signal shifting “and' 
gate 44, on emission of a pulse signal under conditions 
such as those more fully disclosed in the aforemen 
tioned related copending application, transfers the 
states of the R/S flipflops 41, 42,43 to corresponding J 
K flipflops 47, 48, 49. Data retained in the J-K flipflops 
is then made available to the transmitter 36 by being 
shifted therefrom in series. 

It will be understood that communication and 
processing of data concerning the cause of a failure to 
piece up an end down may be carried out in conjunc 
tion with or in addition to communication and 
processing of data concerning other operations such as 
the ends down condition of a yarn forming machine. 

For purposes of illustration, the present invention 
has been described in association with a yarn piecing 
apparatus of the type disclosed in U.S. Pat. No. 
3,486,319; however, it will be understood that this in 
vention is also applicable to other types of yarn piecing 
apparatus including particularly those apparatus which 
do not utilize an auxiliary source of yarn. 

Specific examples of such equipment, listed by way 
of example only and not by way of limitation, include 
the arrangements disclosed in U.S. Pat. No. Re 26,360 
to Escursell-Prat; U.S. Pat. No. 3,373,551 to Gillono et 
al.; and U.S. Pat. 3,403,866 to Bell et al. It is to be un 
derstood that, as used herein, the term "yarn piecing 
apparatus' is directed generically to all such apparatus 
which reinstitute the production of yarn at spindle loca 
tions along a textile yarn forming machine where ends 
are down and that the term "piecing up' is intended to 
refer generically to such reinstitution of yarn produc 
tion. 

In the drawings and specification, there has been set 
forth a preferred embodiment of the invention, and 
although specific terms are employed, they are used in 
a generic and descriptive sense only and not for pur 
poses of limitation. 

I claim: 
1. In a textile yarn piecing apparatus movable along a 

textile yarn forming machine for locating ends down 
thereon and for piecing up such ends down, the com 
bination therewith of means for communicating the 
cause of a failure to properly piece up an end down 
comprising: 
means on said yarn piecing apparatus for monitoring 

at least one operation thereof and for encoding a 
signal indicative of a cause of failure of the moni 
tored operation, 
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6 
means for communicating encoded signals from the 

yarn piecing apparatus, and 
means for decoding communicated signals to identify 
therefrom the causes of failure. 

2. The combination according to claim 1 wherein 
said operation monitoring means distinguishes between 
the absence and presence of a length of yarn sufficient 
for piecing up an end down on the textile yarn forming 
machine. 

3. The combination according to claim 1 wherein 
said operation monitoring means distinguishes between 
the breaking and continued presence of a length of 
yarn being used in piecing up an end down on the tex 
tile yarn forming machine. 

4. The combination according to claim 1 wherein 
said operation monitoring means comprises a plurality 
of yarn detecting means each sensing the presence of 
yarn during a predetermined portion of a cycle of 
operation of the yarn piecing apparatus. 

5. In a textile yarn piecing apparatus movable along a 
textile yarn forming machine for locating ends down 
thereon and for piecing up such ends down, the com 
bination therewith of means for communicating the 
cause of a failure to properly piece up an end down 
comprising: 
means mounted on said yarn piecing apparatus for 

monitoring at least one operation thereof and for 
signaling certain states of the monitored operation, 

means operatively connected with said operation 
monitoring means for encoding therefrom word 
signals correlated to said states of the monitored 
operation, 

means for communicating encoded word signals 
from said yarn piecing apparatus, and 

means for decoding communicated word signals to 
identify therefrom said states of said operation. 

6. In a textile yarn piecing apparatus moving past 
spindle locations at which ends of yarn normally are 
formed along one or more textile yarn forming 
machines, the combination therewith of means for con 
tinuously transmitting and processing data originating 
from the automatic yarn piecing apparatus and com 
prising: 
means mounted on said yarn piecing apparatus for 

monitoring a plurality of the operations thereof 
and for signaling certain states of the monitored 
operations, 

binary word encoder means moving with said auto 
matic yarn piecing apparatus and operatively con 
nected with said operation monitoring means for 
encoding therefrom binary word signals correlated 
to said states of the monitored operations, 

transmitter means moving with said automatic yarn 
piecing apparatus and operatively connected with 
said encoder means for transmitting said binary 
word signals, 

receiver means remote from said automatic yarn 
piecing apparatus and operatively communicating 
with said transmitter means for receiving trans 
mitted binary word signals, and 

signal processing means operatively connected with 
said receiver means for deciphering received bi 
nary word signals. 

7. A method of obtaining data concerning the opera 
tion of an automatic yarn piecing apparatus movable 



7 
along a textile yarn forming machine, comprising the 
steps of 

monitoring at the yarn piecing apparatus the piecing 
up of an end down on the textile yarn forming 
machine while encoding signals indicative of the 
occurrence of a cause of failure of the monitored 
operation, 

communicating encoded signals correlated to the 
cause of failure of the monitored operation, and 

decoding communicated signals to identify 
therefrom the cause of failure of the monitored 
operation. 

8. A method according to claim 7 wherein the moni 
toring of at least one operation comprises distinguish 
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ing between the absence and presence of a length of 
yarn sufficient for piecing up an end down. 

9. A method according to claim 7 wherein the moni 
toring of at least one operation comprises distinguish 
ing between the breaking and continued presence of a 
length of yarn being used in piecing up an end down. 

10. A method according to claim 7 wherein the 
monitoring at the yarn piecing apparatus comprises 
sensing the presence of a length of yarn being used in 
piecing up an end down during a plurality of predeter 
mined portions of a cycle of operation of the yarn piec 
ing apparatus. 
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