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57 ABSTRACT 

The combination with an end finding nozzle adapted 
to be supported adjacent the surface of the yarn pack 
age on which an end is to be found, spaced parallel 
lips mounted on the nozzle at the mouth for linear and 
angular movement relative thereto, and spring mem 
bers biasing said lips to extend them relative to the 
mouth of the nozzle. 

2 Claims, 7 Drawing Figures 
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END FINDING NOZZLE 
This is a continuation of application Ser. No. 

207,245, filed on Dec. 13, 1971, now abandoned. 
BACKGROUND OF THE INVENTION 

In U.S. Pat. No. 3, 168,257, dated Feb. 2, 1965 and 
pending application Ser. No. 1 76,132, filed Aug. 30, 
1971, now U.S. Pat. No. 3,816,743 there are shown 
end finding nozzles. In the patented structure the noz 
zle is supported for movement from a retracted posi 
tion to an operative position for the finding operation, 
such movement being effected by moving the nozzle 
into engagement with the surface of the package and 
then retracting it a predetermined distance. The link 
age for effecting such movement is essentially a spring 
controlled friction clutch so that when the nozzle is 
moved into engagement with the surface of the pack 
age slippage occurs, - the package providing the stop 
for such movement and retraction takes place with re 
spect to the position at which the nozzle is brought to 
a stop by engagement with the package. Since the den 
sity of packages is different from package to package 
the setting of the clutch becomes quite critical because 
if the setting is too high the nozzle will compress the 
package and withdrawal of the nozzle will be less than 
the desired amount. If, however, the setting is not high 
enough the inertia of the nozzle may be so great as to 
cause slippage in the clutch and the nozzle may fail to 
reach the surface of the package. The purpose of this 
invention is to cure the aforesaid difficulties in a nozzle 
finding apparatus such as shown in the aforesaid patent 
and, in particular, in its combination with the sensing 
means for detecting the presence of the found yarn as 
shown in my pending application. 

SUMMARY 
An end finder comprising a flat, transversely elongate 

nozzle containing a passage into which the found end 
of yarn is adapted to be drawn, means supporting the 
nozzle with the mouth of the passage adjacent the Sur 
face of the package on which an end is to be found, and 
means telescopically engaged with the mouth of the 
nozzle spring-biased toward the package such as to 
maintain uniform engagement with the surface of the 
package in spite of minor variations in distance be 
tween the mouth of the nozzle and the surface of the 
package. The means telescopically engaged with the 
mouth of the nozzle comprises a sleeve mounted on the 
nozzle for linear movement in a radial plane with re 
spect to the axis of the package and angular movement 
about an axis perpendicular thereto. There is means for 
limiting the extent of telescoping movement and spring 
means for effecting extension of the sleeve toward said 
limiting movement. The extension has upper and lower 
spaced parallel lips along its entire transverse width, 
the lower lip extending forwardly with respect to the 
upper lip such as to establish an initial engagement with 
the surface of the package and to hold the upper lip 
spaced from the surface by the extent of the extension. 
The face of the lower lip is rearwardly inclined such as 
to have substantially line contact with the surface of the 
package at a level corresponding to the bottom of the 
entrance between the lips. Alternatively, the extension 
may comprise separately mounted lips supported at the 
mouth of the nozzle so that each is spring-biased inde 
pendently of the other. 
The invention will now be described in greater detail 
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2 
with reference to the accompanying drawings wherein: 

FIG. It is a diagrammatic elevational view of a wind 
ing machine showing the finding nozzle in its inopera 
tive position; 
FIG. 2 is a fragmentary elevation, to larger scale, 

showing part of the linkage for effecting movement of 
the nozzle into and out of operative position; 
FIG.3 is a fragmentary vertical section taken through 

the same axis as FIG. 2 but looking from the left to the 
right in FIG. 2; 

FIG. 4 is a fragmentary plan view, to much larger 
scale, showing the relation of the finding nozzle to the 
package in its operative position with the nozzle sec 
tioned in part and embodying the improvement of this 
invention also shown in section; 
FIG. 5 is a plan view of FIG. 4; 
FIG. 6 is a plan view of an alternative structure 

wherein the upper and lower lips are independently 
supported; and 
FIG. 7 is a section taken on the line 7-7 of FIG. 6. 
Referring to the drawings (FIGS. 1, 4 and 5), the end 

finding nozzle 10 comprises a generally triangular, 
transversely flat structure having at its wider end a 
transversely extending narrow entrance opening 12 
which is substantially as long as the package p on which 
the yarn is wound and at its narrower end a hollow cou 
pling 14 by means of which it is connected to a bag B 
for collecting yarn ends. The nozzle 10 is supported for 
movement toward and from the surface of the package 
on an underlying mounting plate 16 (FIG. 1) on which 
it is adjustable angularly to conform to various tapers 
on the packages of various degrees of completion. The 
mounting plate is pivoted at 18 to the upper end of a 
lever 20, the lower end of which is provided with three 
arms 22, 24 and 26. The lever 20 is pivoted at 28 (FIG. 
2) so that the pivot point 18 is movable arcuately about 
the pivot 28. The arm 24 of the lever has pivoted 
thereto at 30 one end of a lever 32 carrying near its 
middle a cam roll 34 engaged within a cam groove 36. 
The other end of the lever 32 is connected by a link 38 
to a pivot point 40 on an extension 42 which is rigid 
with the mounting plate 16 to the nozzle. 
The lever 20 is provided with a hub 44 (FIGS. 2 and 

3) carrying integrally therewith a disc 46 adapted to be 
driven frictionally by a friction driving disc 48 having 
an operating arm 50. Adjustment of the friction is ef 
fected by a spring 49 and nut 5. A lever 52 is pivoted 
at 54 to the operating arm 50 and is urged by a spring 
53 in a clockwise direction so that its left end abuts a 
stop pin 56 on the arm 50. To move the nozzle to end 
finding position the right end of the lever 52 is raised 
by a lifter rod 58 (FIG. 1) which is operated by a cam 
60 on a horizontal cam shaft 62. The driving connec 
tion for the nozzle 10, however, will yield when the 
nozzle meets the package because the friction drive to 
the disc 46 can slip thus the nozzle will stop at the sur 
face of the package regardless of the size of the pack 
age. The stroke of the cam 60 is made sufficient so that 
even with the longest travel of the nozzle to meet the 
smallest package there would be some remaining 
stroke of the cam in the direction to continue raising 
the lifter rod 58. 

It is desirable that the nozzle should not press hard 
against the surface of the package during the end find 
ing rotation of the package but on the contrary should 
be moved back a little so that its open entrance end is 
slightly spaced from the surface of the rotating pack 
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age. Accordingly, a rod 64 is pivotally attached at one 
end to the lever 52 at 66 and has at its other end a col 
lar 68. Near the end of the upward movement of the 
lifter rod 58 the collar 68 strikes a fixed part of the 
frame causing the rod 64 to detain the lever 52 at the 
point 66. With the lever 52 detained at 66 further rise 
of the lifter rod 58 rotates the lever 52 in a counter 
clockwise direction causing the pivot point 54 to be de 
pressed and accordingly rotate the friction disc operat 
ing lever 50 a little in the clockwise direction and so ro 
tating the nozzle away from the surface of the package. 
The aforesaid structure is disclosed in U.S. Pat. No. 
3,168,257 for which reference may be had to a more 
detailed description if found necessary. 

In the aforesaid patented machine at the finding posi 
tion of the nozzle a blast of high pressure air is admitted 
to produce a subatmospheric pressure at the entrance 
opening of the nozzle to draw a found end thereinto 
and in order to minimize the length of the finding oper 
ation so that as quickly as the end is found it is detected 
and the winding operation resumed, sensing means was 
provided in combination with the aforesaid nozzle as 
described and claimed in pending application Ser. No. 
176, 132, filed Aug. 30, 1971. 
The aforesaid sensing means as shown herein in FIG. 

4 comprises a light sensitive cell c and lamp l arranged 
in alignment with openings in the nozzle so that the 
presence of a yarn within the passage will intercept the 
light beam and through suitable electrical connections, 
as described in said application, effect retraction of the 
nozzle and resumption of the winding operation. 
As disclosed in the aforesaid application the mouth 

of the nozzle is spaced from the surface of the passage 
and a baffer is employed which is oscillated with re 
spect to the surface of the package to assist in freeing 
the yarn end from the surface so that it will be taken 
into the passage by the suction established therein. The 
spacing of the entrance to the nozzle from the surface 
of the package is quite critical and it is difficult with the 
aforesaid arrangement for moving the nozzle into oper 
ative position according to the patented structure to 
obtain the same spacing from package to package be 
cause of the varying densities in packages. Thus while 
the aforesaid linkage could be adjusted to repeatedly 
provide the same spacing for all packages if all of the 
packages were of the same density, if a package of 
lesser density is being processed the nozzle may actu 
ally depress the surface of the package and so when re 
tracted the spacing will be less than desired for opti 
mum finding. If the friction clutch is set lower so as not 
to cause depression of the package the inertia of the 
nozzle to movement may be so great as to cause slip 
page with the end result that the nozzle may not reach 
the package. 
The improvement herein illustrated is designed to 

overcome the disadvantages referred to and comprises, 
as shown in FIGS. 4 and 5, mounting an extension 100 
on the nozzle between it and the surface of the package 
so that it is yieldably biased in a direction such as to be 
held engaged with the surface of the package through 
out the finding operation. The extension 100 comprises 
an elongate rectangular sleeve telescopically mounted 
on the end of the nozzle comprising spaced parallel 
upper and lower plates 102 and 104 joined at their op 
posite ends by end members 106 106 of U-shaped 
cross-section fastened to the ends by means of screw 
bolts 108. The plates 102 and 104 contain substantially 
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4 
midway between their opposite ends elongate slots 110 
1 10 through which extend pins 112 112 set into the 
upper and lower walls of the nozzle. The slots and pins 
limit the telescoping movement of the extension rela 
tive to the end of the nozzle in a plane parallel to the 
nozzle and permit angular movement about an axis per 
pendicular thereto. The extension is biased to extend it 
toward the limit of its permitted movement by springs 
1 4 14 mounted on pins 16 116 secured to the plates 
102 and 104, the springs having arms 118 and 120 con 
strained between pins 122 fixed to the plates and the 
pins 112 fixed to the nozzle. 
The extension comprising the sleeve is slidable lin 

early on the nozzle in the plane the nozzle makes with 
the package, here shown as a plane passing through the 
axis of the package and is movable angularly about axes 
perpendicular thereto so that the forward end of the 
sleeve is free to come and go with respect to the surface 
and is also free to accommodate itself to the slope of 
the surface to compensate for irregularities in the sur 
face or variations in positions of the package caused by 
imperfect or worn bearings and/or cones. 

In accordance with the invention the sleeve is yielda 
bly held against the surface of the package during the 
finding operation and for optimum finding the sleeve 
has at its forward side longitudinally extending upper 
and lower lips 124 and 126 having spaced parallel con 
fronting surfaces 128 and 130 which define a passage 
situated at substantially the same level as the passage 
within the nozzle. The face 132 of the upper lip is per 
pendicular to the plate 102 and the face 134 of the 
lower lip extends forwardly of the face 132 and inclines 
downwardly and rearwardly so that it has a leading 
edge 136 which establishes an initial contact with the 
surface of the package and by such contact holds the 
face 132 of the upper lip at a predetermined distance 
from the surface of the package. As thus constructed, 
the leading edge 136 of the lower lip restricts the pas 
sage of air between it and the surface of the passage 
and produces an increase in velocity of the flow of air 
between the surface of the package and the upper lip 
in a direction downwardly with respect to the upwardly 
moving surface of the package and so in a direction 
which assists in detaching the end from the surface and 
carrying it into the opening between the lips. This ar 
rangement removes the necessity for making the exten 
sion longer than the width of the passage in order to 
produce the necessary suction across the entire length 
of the package which naturally is always higher at the 
center and/or increasing the vacuum to such an extent 
that it becomes prohibitively expensive. In fact, as thus 
constructed, the suction required for this apparatus 
may be substantially lowered from that previously em 
ployed. The distance between the face of the upper lip 
and the surface of the package can be maintained at ap 
proximately 1/64 of an inch without variations and 
since the sleeve is perfectly free to move both linearly 
and rotationally and the spring means for effecting its 
extension need not be stiff for the purpose of holding 
it extended beyond the end of the nozzle it follows the 
surface of the package closely without disturbing the 
surface. 

It has been found that a movement of approximately 
% of an inch is quite satisfactory. According to the in 
vention the nozzle is moved up to the package in the 
same way as disclosed in the aforesaid patent by means 
of the friction clutch as far as it will go into engagement 
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with the surface of the package and then retracted 
about 4 of an inch so that the extension bears against 
the surface and is free to move in either direction. In 
this position the spring will hold the extension lightly 
and uniformly engaged with the package and since it is 
relatively small and is comprised of a light-weight mate 
rial it will yield to variations in taper and diameter of 
the package and to bearing slop without disturbing the 
surface. 
An alternative construction of the extension is shown 

in FIGS. 6 and 7, wherein the plates 102 and 104 are 
not connected at their ends and are independently 
spring-biased into engagement with the surface of the 
package. When so constructed the opposite ends of the 
plates are provided with slots 102a-102a and pins 
102b-102b to guide the plates. Thus the spacing and 
pressure of the lips at the upper and lower edges may 
be individually adjusted by making the slots 110 of dif 
ferent length and by employing spring 114 of different 
resistance. So little air enters to the ends of the nozzle 
that it is possible to use the related structure without 
providing end members at opposite ends of the plates. 
As thus constructed somewhat more precise adjust 
ment is possible; for example, it is possible to bring 
both the top and bottom lips into engagement with the 
surface of the package in spite of the difference in ra 
dius of large and small packages. 

It should be understood that the present disclosure is 
for the purpose of illustration only and that this inven 
tion includes all modifications and equivalents falling 
within the scope of the appended claims. 

I claim: 
1. End finding apparatus for finding an end of yarn 

on a package of yarn and withdrawing it therefrom, 
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6 
said apparatus comprising means for supporting a 
package of yarn for rotation about a predetermined 
axis, means supporting an end finding nozzle adjacent 
the package at a predetermined fixed distance from the 
surface of the package for directing a flow of air across 
the surface of the package to carry an end of yarn into 
the nozzle, said nozzle having a narrow elongate mouth 
confronting and extending along the surface of the 
package substantially parallel to the axis of rotation 
thereof, a pair of lip plates each comprising a single 
elongate rigid flat plate having a uniformly straight 
leading edge, said lip plates being mounted on the roof 
and bottom of the mouth for movement with the nozzle 
toward and from the package, pins fixed to the roof and 
bottom of the mouth with their axes perpendicular to 
the said lip plates on which the lip plates are pivotally 
mounted, said lip plates containing slots disposed at 
right angles to their leading edges in which the pins are 
received such that the lip plates are capable of moving 
angularly about the axes of the pins and linearly at right 
angles to the leading edges and springs mounted on the 
pins yieldingly urging the lip plates to distended posi 
tions with respect to the mouth such that when the 
mouth is moved up to said predetermined position ad 
jacent the package for a finding operation the lip plates 
are yieldingly held engaged with the surface of the 
package and wherein at said position the lip plates are 
freely pivotal about the axes of said pins. 

2. Apparatus according to claim 1 wherein the lower 
lip plate extends forwardly of the upper lip plate and 
has a downwardly and rearwardly inclined leading 
edge. 
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