
United States Patent (19) 
Igel 

(11) 3,924,762 
(45) Dec. 9, 1975 

(54) APPARATUS FOR CONVEYING AND 
STORING YARN PACKAGES OR PRNS 

75 Inventor: Wolfgang Igel, Ebersbach, Germany 
73) Assignee: Zinser Textilmaschinen GmbH, 

Ebersbach, Germany 
(22 Filed: Sept. 20, 1974 
(21) Appl. No.: 507,862 

30 Foreign Application Priority Data 
Sept. 24, 1973 Germany............................ 2347926 

52) U.S. Cl..................... 214/38 B; 57/34 R; 57/53 
(51) Int. Cl.'................... A01D 90/00; D01H 13/26 
58) Field of Search..... 214/16.4 A, 16.4 B, 16.1 R, 

214/38 BA, 38 R, 16.6, 38 B; 242/35.5 A, 
57/34 R, 53, 52, 54 

(56) References Cited 
UNITED STATES PATENTS 

2,726,505 12/1955 Bethune et al.......................... 57/53 
3,721,081 3/1973 Ishida.................................. 57/34 R 
3,773,191 1 1/1973 Ishida............................. 214/16. 1 R 
3,854,275 12/1974 Bethea et al........................ 57/34 R 

Primary Examiner-Robert J. Spar 
Assistant Examiner-R. B. Johnson 
Attorney, Agent, or Firm-Edwin E. Greigg 

57 ABSTRACT 

An apparatus for conveying and storing a plurality of 
wound yarn packages or pirns (spools) which are ar 
ranged at spaced intervals on a conveying device of a 
textile machine. The yarn pirns are moved by the con 
veyor to a transfer device which transfers them to a 
transportable storage unit including a plurality of 
holders for holding wound yarn pirns spaced apart 
from one another. The transfer device operates cyli 
cally. The transfer device grips by means of grippers at 
least one yarn pirn which has already been conveyed 
thereto by the conveying device. By moving the grip 
pers, the transfer device conveys the yarn pirn to a 
holder of the storage unit. Conventional control 
means are provided for automatically controlling the 
transfer. The storage unit includes a plurality of rows 
of holders arranged at different levels with their longi 
tudinal axes inclined with respect to the vertical. The 
transfer device is constructed in such a way that the 
grippers are both vertically adjustable and also 
adapted to be moved obliquely downwards towards 
the holders of the storage unit in a direction which is 
inclined with respect to the vertical, this vertically in 
clined direction of movement corresponding to the in 
clination of the longitudinal axes of the holders of the 
storage unit. 

6 Claims, 3 Drawing Figures 
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APPARATUS FOR CONVEYING AND STORING 
YARN PACKAGES OR PRNS 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus for 
conveying and storing a plurality of wound yarn pack 
ages or pirns (spools) which are arranged at spaced in 
tervals on a conveying device of a textile machine, pref 
erably a spinning machine or twister. The yarn pirns are 
moved by the conveyor to a transfer device which 
transfers them to a transportable storage unit including 
a plurality of holders for holding wound yarn pirns 

O 

spaced apart from one another. The transfer device op 
erates cyclically and, upon each cycle, grips by means 
of grippers at least one yarn pirn which has already 
been conveyed thereto by the conveying device and by 
moving the grippers it conveys the yarn pirn to a holder 
of the storage unit. Control means are provided for au 
tomatically controlling the transfer according to U.S. 
Pat. No. 3,788,054. 

In the case of the apparatus known from U.S. Pat. 
No. 3,788,054, the storage unit is constructed in such a 
way that its holders for receiving the wound yarn pirns 
are adapted to be firstly moved into receiving positions 
and thereafter into storage positions. 

SUMMARY OF THE INVENTION 

The principal object of the present invention is to 
provide storage units of simple construction in an appa 
ratus for conveying and storing a plurality of yarn pack 
ages or pirns. 

In accordance with the present invention, an appara 
tus of the type described initially is designed in such a 
way that the storage unit includes a plurality of rows of 
holders arranged at different levels with their longitudi 
nal axes inclined with respect to the vertical. The trans 
fer device is constructed in such a way that the gripper 
or grippers is/are both vertically adjustable and also 
adapted to be moved obliquely downwards towards the 
holders of the storage unit in a direction which is in 
clined with respect to the vertical, this vertically in 
clined direction of movement corresponding to the in 
clination of the longitudinal axes of the holders of the 
storage unit. 

In the case of this storage unit, the holders may be 
rigidly mounted, thereby simplifying the construction 
of the storage unit. 
The holders can also be arranged in the manner of 

one or more frames, the stored wound yarn pirns thus 
being already in a position in which they can be sup 
plied to machines for further processing, that is, the 
storage unit forms a transportable framework. 
The transfer device can be constructed in any suit 

able way such that at least one of its grippers is dis 
placed so that it grips a wound yarn pirn which is sup 
plied to the loading station on the conveying device and 
by displacing the gripper accordingly the yarn pirn is 
conveyed to a holder of the storage unit and placed on 
the holder. At this point, the gripper releases the yarn 
pirn and returns it to its initial position whereupon this 
process can recommence. The gripper means is 
adapted to be displaced at different levels in order to 
load yarn pirns onto successive holders arranged at dif 
ferent levels of the storage unit. Constructionwise this 
can be achieved in different ways. In a preferred em 
bodiment, the transfer device includes a vertically ad 
justable carriage on which at least one gripper means is 
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2 
mounted so as to be vertically adjustable and also ad 
justable in the direction of the holders of the storage 
unit. It is also adapted for rotation. The carriage need 
not only be vertically adjustable but it can also be hori 
zontally adjustable, preferably in a direction parallel to 
the longitudinal axes of the holders of the storage de 
vice, the grippers then only being mounted in a verti 
cally adjustable manner with respect to the carriage. 
Other embodiments, involving different kinematic ar 
rangements, are also permissible, for example, the 
movement of the gripper or grippers can be effected by 
other drive means, for example, cam gears, lever gears 
or the like which are vertically adjustable as a whole or 
the storage unit could be rendered vertically adjust 
able, for example, it could be disposed on a platform 
which is vertically adjustable. In the latter case the grip 
per or grippers provided on the transfer device only 
need follow the same course of movement. 

It is particularly advantageous for the transfer device 
to include a plurality of grippers disposed adjacent to 
each other in a row, the number of grippers preferably 
corresponding to the number of holders in a row of 
holders of the storage unit. The storage unit advanta 
geously includes six to ten holders per row. Accord 
ingly, the transfer device advantageously also includes 
six to ten grippers. 

BRIEF DESCRIPTION OF THE DRAWING 

An illustrative embodiment of the present invention 
is represented in the drawing in which; 
FIG. 1 is a partially sectioned side view of an appara 

tus for transporting and storing a plurality of wound 
yarn packages or pirns constructed according to the 
present invention; 
FIG. 2 is a front view of a row of holders in the stor 

age unit according to FIG. 1; and 
FIG. 3 is a front, sectional view of the transfer device 

according to FIG. 1 with part of the gripper support re 
moved, 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The apparatus represented in the drawing figures in 
cludes a conveying device 10 associated with a textile 
machine (not shown), a transfer device 11 and, as a 
storage unit 12, a mobile frame including a plurality of 
holders 13 rigidly mounted as a double frame. The lon 
gitudinal axes of each of the holders 13 is inclined at an 
angle of substantially 60 with respect to the vertical. 
The conveying device 10 has an endless conveyor 14 

on which a series of mandrels 15 are disposed. Wound 
yarn pirns 16, which have been produced on the partic 
ular textile machine, can be vertically dropped onto the 
mandrels 15 and held in an upright position by these 
mandrels 15. By displacing the conveyor belt 14, the 
mandrels 15 can be conveyed to the operating zone of 
the transfer device 11 and the wound yarn pirns 16 are 
then transferred by the transfer unit 12 in a cyclical 
manner. In the illustrated embodiment, the transfer is 
effected in groups of six wound yard pirns. 
The transfer device 11 includes a stationary frame 

having two vertical columns 17 on which a switch box 
18 is disposed in the proximity of the floor on which the 
apparatus is placed. This switch box 18 contains con 
ventional control means controlling the automatic se 
quence of movements of the apparatus as a whole. A 
carriage 19, which could also be designated as a slider, 
is vertically guided on the two columns 17 in tracks 20. 
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The carriage 19 is adapted to be moved up and down in 
the direction of the double arrow-headed line A by 
means of a lifting device which, in this case, is a driven 
roller chain 21. 
The carriage is provided with a frame which has two 

triangular supports 22 interconnected by a cross beam 
23. The triangular supports are each provided with re 
spective three chair wheels 25, 25' for endless, ten 
sioned chains 24, the lower two chain wheels 25' of 
which are connected by a common shaft 27 and driven 
by a motor 26. A horizontal gripper support 29 is dis 
posed on the two chains. A shaft 28, on which six grip 
pers 30 and a guide arm 39 with three guide rollers 31, 
31' are secured, is pivotably mounted on the horizontal 
gripper support 29. Each gripper 30 includes a gripper 
member 32 which is introduced into the inner part of 
the yarn pirn 16 which is to be gripped and is adapted 
to automatically engage therein or to be clamped 
therein. The gripper member 32 is designed in such a 
way that it prevents the gripped yarn pirn 16 from tilt 
ing with respect to the same and thus this yarn pirn is 
forced to follow all the pivoting movements of the grip 
per 30. To this end, the gripper member 32 is prefera 
bly a suspended mechanical holder such as are used 
with the frame elements of rotary spinning machines. 
Suspended holders of this type can also automatically 
disengage themselves if, for example, the base of a yarn 
pirn 16 has pressure exerted thereon. The gripper 
members 32 can also be constructed in other ways, for 
example, they can be adapted to open by pneumatic 
means or they can grip the yarn pirns from without. 
The center to center distance between adjacent grip 

pers 30 corresponds to the center to center distance of 
the mandrels 15 disposed on the conveyor belt 14 and 
supporting the wound yarn pirns 16. 
The carriage 19 also includes a guide rail 33 for the 

rollers 31, 31' of a guide arm 39 which consists of an 
angular metal strip and which, as represented, is ar 
ranged in such a way that when the guide arm 39 and 
thus the grippers 30 are displaced by the movement of 
the gripper support 29 over the upper deflecting point 
onto the downward path of motion on the lefthand side, 
the roller 31' is brought into contact with the flatter in 
clined region of the guide rail (the relevant position of 
the roller 31' and the gripper means holding the yard 
pirn is represented by the dot-dashed line at K in FIG. 
1) and as a result the shaft 28 and thus also the grippers 
30 with the yarn pirns 16 are, by necessity, rotated dur 
ing the continued downward movement of the guide 
arm 39 in the direction of the arrow-headed line B. 
During their continued movement, the rollers 31 then 
come into contact with the guide rail 33 and thus the 
guide arm 39, which is now on the steeper downwardly 
directed straight region of the lefthand side of the guide 
rail 33, can be rolled downwardly by moving the chains 
24, whereupon the grippers 30 bring the yarn pirns 16 
into the position indicated at L in FIG. 1 in alignment 
with the holders 13 on which they are to be placed. The 
straight region of the guide rail 33 on the lefthand side 
runs parallel to the longitudinal axes of the rod-form 60 
holder 13 located on the righthand side of the center of 
the storage unit 12. The grippers 30 are moved towards 
the holders 13 until the yarn pirns 16 can be placed on 
the holders 13 of the appropriate row and the gripper 
members 32 are automatically disengaged by the base 
of the yarn pirns 16 being pressed against the supports 
38 of the holders 13. Extended dashdot lines (FIG. 1) 
indicate the longitudinal axes of the holders 13. 
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4 
The storage unit 12 is symmetrically constructed with 

respect to its longitudinal center plane and it consti 
tutes a mobile carriage for transporting the stored, 
wound yarn pirns. This carriage 12 can also be desig 
nated as a spool carriage because the wound yarn pirns 
16 are spools in this case. All the holders 13 are rigidly 
mounted. In this embodiment, each horizontal row of 
holders comprises a corresponding number of holders 
13 to the number of the grippers 30, that is, six holders. 
It is also possible to provide additional holders per row, 
for example, 12 or 18 holders. In this embodiment a 
transfer device loads the holders 13 located to the right 
of the longitudinal middle plane of the storage unit 12 
in a cyclical manner with wound yarn pirns 16. The 
storage unit 12 can then be turned so that the remain 
ing holders 13 can then be loaded with wound yarn 
pirns 16 by the transfer device 11 shown in the draw 
ings. Alternatively, the other half of the holders 13 can 
be loaded with yarn pirns 16 by another transfer de 
vice, possibly simultaneously. 

In some cases it may be advantageous for the holders 
13 of adjacent rows not to be disposed vertically above 
one another but for the holders 13 of every second row 
to be horizontally offset by a half spacing with respect 
to the holders 13 of the other rows, that is, by half the 
distance between the centers of the longitudinal axes of 
two adjacent holders in a row of holders. In this case, it 
is advantageous to provide automatic means for auto 
matically displacing the storage unit 12 by this half 
spacing in a horizontal direction so that the horizontal 
position of the transfer device 11 does not have to be 
changed and all the holders 13 on the relevant side of 
the storage unit 12 can still be automatically loaded 
with wound yarn pirns 16 by the transfer device 11. 
The means for displacing the storage unit is, in this 
case, a pneumatic or hydraulic piston-cylinder unit 40. 

OPERATION 

Before a transfer operation commences, the mobile 
storage unit 12 is manually or automatically moved into 
the transfer position. The storage unit 12 includes 
wheels 41 which are constructed in such a way that 
apart from rolling over a flat floor or surface they are 
also adapted for movement on rails 42 as, in this pre 
ferred embodiment, these rails 42 are laid parallel to . 
the transfer device 11. The storage unit 12 is displaced 
until it rests against the piston rod of the piston cylinder 
unit 40. The storage unit 12 can then be connected in 
a forcelocking manner with the piston rod of the unit 
40 by a coupling, preferably by a magnetic device, so 
that the piston-cylinder unit 40 can displace the car 
riage 19 in a reciprocating movement, as determined 
by a half spacing of a row of holders, as described 
above. 
At the beginning of the transfer process the carriage 

19 of the transfer device 11 is located in its lowest posi 
tion in which the guide track 33 occupies the position 
shown in phantom by dot-dashed lines 33'. The grip 
pers 30 are located in positions in which they are sus 
pended on the righthand side of the carriage 19 and in 
which they are disposed over the conveyor belt 14 in 
such a way that the first six yarn pirns can move under 
these six grippers. As soon as this has been effected, the 
grippers 30 are moved downwards until they have pen 
etrated the wound yarn pirns 16 and are clamped fast in 
these yarn pirns 16. 

In this lowest position of the carriage 19, the guide 
rail 33 is disposed in the position shown by lines 33' 



3,924,762 
5 

which is such that the grippers 30 can place the yarn 
pirns 16 which they grip onto the holders 13 of the low 
est row of holders of the storage unit 12. This is ef 
fected by the grippers 30 together with the yarn pirns 
16 gripped by the same first being moved vertically up 
wardly by displacing the chains 24 and then being 
moved onto the path leading downwardly on the left 
hand side. On this path of motion they are turned by 
the guide rail 33 into the positions in alignment with the 
lowest row of holders and thus the yarn pirns 16 also 
move into this aligned position and by moving the grip 
pers 30 the wound yarn pirns 16 are loaded onto the 
holders 13 of the lowest row of holders. The gripper 
members 32 are then disengaged so that they release 
the yarn pirns 16 and thereafter they are moved back in 
the direction of an arrow-headed line C. 

In the meantime, the conveyor belt 14 has advanced 
sufficiently far for six new wound yarn pirns 16 to be 
moved into the region of the vertical path of motion of 
the grippers 30. These yarn pirn 16 are then gripped by 
the grippers 30 in the manner described above. The 
carriage 19 is then moved upwardly from the lowest po 
sition into the second lowest position represented in 
FIG. 1. In the second lowest position the grippers 30 
can place the yarn pirns 16 which they grip onto the 
holders 13 of the second lowest row of holders in the 
storage unit 13. If the rows of holders are staggered in 
a horizontal direction with respect to each other, the 
storage unit 12 is first displaced by the above-men 
tioned half spacing by the piston-cylinder unit 40. The 
yarn pirns 16 are then placed on the relevant holders 
13 in the above-described manner by displacing the 
grippers 30. The other rows of holders can then be suc 
cessively loaded with yarn pirns 16, the carriage 19 
being moved into its lowest position at the end of each 
cycle and up to the requisite level after gripping of the 
wound yarn pirns 16. 
The foregoing description and accompanying figures 

of the drawing are set out by way of example, not by 
way of limitation. It is to be appreciated that numerous 
other embodiments and variants are possible within the 
spirit and scope of the invention, the scope being de 
fined by the appended claims. 
What is claimed is: 
1. In an apparatus for transporting and storing a plu 

rality of wound yarn packages, the apparatus including 
a conveying device of a textile machine on which the 
yarn packages can be arranged at spaced intervals from 
one another, the packages being conveyed by the con 
veying device to a transfer device which transfers them 
to a transportable storage unit including a plurality of 
holders for holding wound yarn packages at spaced in 

6 
tervals from one another, the transfer device operating 
cyclically and upon each cycle gripping by gripper 
means at least one yarn package which has been 
brought to the transfer device by the conveying device 
and which transfers the yarn package to a holder of the 
storage unit by displacing the gripper means, and con 
trol means for automatically controlling the transfer, 
the improvement comprising, as part of said storage 
unit, a plurality of rows of said holders which are ar 
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ranged at different levels with their longitudinal axes 
inclined with respect to the vertical, and as part of said 
transfer device, means for both adjusting vertically and 
moving downwardly said gripper means towards said 
holders of said storage unit in an obliquely inclined di 
rection to the vertical, this vertically inclined direction 
of movement corresponding to the inclination of the 
longitudinal axes of said holders of said storge unit. 

2. An apparatus as claimed in claim 1, wherein said 
storage unit is a mobile spool carriage having rigid 
holders. 

3. An apparatus as claimed in claim 1, including a 
stationary positioning device, and wherein said rows of 
holders of said storage unit are offset with respect to 
each other in a horizontal direction, said storage unit 
being adjustable by said stationary positioning device 
during the transfer in a direction parallel to the longitu 
dinal direction of movement of said transfer device. 

4. An apparatus as claimed in claim 1, wherein said 
transfer device includes a vertically adjustable carriage 
on which at least one of said gripper means is arranged 
to be vertically adjustable and moveable in the direc 
tion of said holders of said storage unit and is further 
rotatably arranged. 

5. An apparatus as claimed in claim 4, including a 
chain drive means provided on said carriage and at 
least one gripper support being disposed on said car 
riage said at least one gripper means being pivotably 
arranged on said gripper support, said chain drive 
means having an upwardly directed path of motion 
above said conveying device, this path being adjoined 
by a path of motion parallel to the longitudinal axes of 
said holders of said storage unit on which yarn pack 
ages are to be placed, the path of motion being defined 
by at least one guide means for guiding said at least one 
gripper means in a parallel direction to the longitudinal 
axes of said holders. 

6. An apparatus as claimed in claim 1, wherein said 
transfer device includes a plurality of grippers arranged 
adjacent to each other in a horizontal row, the number 
of said grippers corresponding to the number of said 
holders in a row of holders in said storage unit. 
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