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AUTOMATICREELEXCHANGING DEVICE FOR A 
WINDING APPARATUS 

This application is a continuation-in-part application 
of Ser. No. 838,151, filed July 1, 1969, now aban 
doned; and of Ser. No. 159,636; filed July 6, 1971 now 
abandoned. 

FIELD OF THE INVENTION 
The invention relates to an automatic reel exchang 

ing device for a winder intended for spooling threadlike 
or ribbonlike products. The device is particularly suit 
able for use in connection with doublewinders, but may 
also be used in connection with other types of machines 
handling threadlike or ribbonlike products. 

DESCRIPTION OF PRIOR ART 
In the manufacture of cables, and particularly in con 

nection with wire drawing machines, different types of 
doublewinders have been used for a considerable pe- 20 
riod of time. Such devices are known, for example, 
from published German Pat. application No. 1,168,732 
and from U.S. Pat. No. 2,546,636. When in winders of 
this type automation has been applied, generally this 
included the addition of a reel exchanging in which the 
mechanism removes the empty cable reel from a feed 
ing channel or from a roller table attached to the ma 
chine, and transfers the full reel to a removing channel 
or the roller table. In these prior art devices the reels 
are moving so as to be either rolled or conveyed upon 
rolls toward the machine and from the machine. The 
operator has only to fill the feeding channel and to 
empty the removing channel. The empty reels are lifted 
into the feeding channel from a shelf-like transporting 
device, and the filled reels are lifted onto a similar de 
WCe, 

2 
tion, the shelf-like devices may simultaneously act as 
transporting elements, thereby eliminating two working 
operations for each reel. Furthermore, the design of the 
inventive winder is simplified, and is very convenient in 
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The prior art reel exchanging mechanisms are, how 
ever, subject to various disadvantages. Thus, when the 
filled reels are rolling in the removing channel, or are 
being conveyed along the roller table, the wound layers 
of the threads are unwound to a certain extent, in 
amounts increasing in proportion to the distance in 
which the reel is conveyed. In view of the foregoing, the 
capacity of the removing channel must be reduced to 
accommodate only a limited quantity of reels. Further 
more, since the reels have to be lifted onto the trans 
porting device and then moved away therefrom, the op 
erator of the winder must handle each reel twice. 

SUMMARY OF THE INVENTION 
The purpose of the present invention is to eliminate 

the disadvantage encountered in the prior art, by elimi 
nating the unwinding of the reels, while concurrently 
decreasing the number of the operations of the winder 
operator. . . 

The stated purpose of the invention is achieved with 
a reel exchanger of novel structure, whose main char 
acteristics are as stated in the claims. 
The advantages of the present invention lie in that 

the reels may be stored on novel shelf-like devices 
which will effectively prevent the reels from rolling or 
gliding so as to eliminate unwinding of the threads. Ad 
ditionally, the shelf-like devices may be readily made in 
a size whereby the reel exchanger and the winder may 
be operated for a lengthy period of time without requir 
ing action by the operator, and thereby greatly increas 
ing the reeling capacity. In accordance with the inven 
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use. Programming is readily applied to the reel con 
veyor, whereby, for example, the reels may be moved 
toward the shelf-like device, trucks, directly to storage, 
packing, stamping or inspection departments, belt con 
veyor, or to an adjoining machine. 

BRIEF DESCRIPTION OF THE DRAWINGS 
A preferred embodiment of the invention is now con 

sidered in the following description with reference to 
the accompanying drawing, wherein: 
FIG. 1 shows the reel exchange device connected to 

a double-winder and a shelf-like reel holder; 
FIG. 2 shows a section along line 2-2 of FIG. 1; 
FIG. 3 shows a top view of the device shown in FIG. 

1; . . " 

FIG. 4 illustrates a front elevational view, in an en 
larged scale, of a portion of the reel exchange device; 

FIG. 5 shows a side 
FIG. 4; 

* FIG. 6 shows an enlarged partial view of the device 
illustrated in FIG. 3; 
FIG.7 shows a representative flow diagram for a pro 

gramming unit utilized with the reel exchange device; 

view of the device illustrated in 

FIG. 8 illustrates a schematic block diagram of the 
internal functions of the programming unit and its in 
terconnection with the reel exchange unit; 
FIGS. 9a and 9h schematically illustrate representa 

tive movements of the reel corresponding to the opera 
tive directions of the actuating motors therefore; and 
FIGS. 10a to 10c illustrate a schematic flow diagram 

of the operative sequence of the reel exchange device 
and the limit switches thereof as actuated by the pro 
gramming unit. 

DETAILED DESCRIPTION 
In the drawings there are illustrated a winder 1 and 

a reel lifting and conveying device 2. In FIGS. 1 and 3 
there are shown shelf-like reel holders 3 and 4 for the 
storing of empty and full reels. The reel conveyor 2 is 
adapted to be moved on rails 5 and 6 along the reel 
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holders 3 and 4 and the winder 1. The winder 1 as 
shown herein is a double-winder provided with vertical 
axles. The reel conveying device 2 includes a reel trans 
porting vehicle 7 provided with a forkshaped lifting ele 
ment 7a. In FIGS. 2 and 3 the element 7a is depicted 
as carrying a reel 14A. The transporting vehicle 7 is 
moved vertically and horizontally by the conveying de 
vice 2. The movements of the transporting vehicle are 
governed by a programming device, through which the 
vehicle may be stopped at any designated height. In the 
horizontal direction of movement two stopping points 
for the transporting vehicle are generally sufficient in 
an arrangement as disclosed herein. If the reel holders 
3 and 4 are designed to comprise two rows of reels, 
then three corresponding stopping points for the trans 
porting vehicle would be required. The movements of 

65 
the conveying device 2 along the rails 5 and 6 are gov 
erned by a programming device 39 connected to the 
reel exchanging apparatus, which facilitates the stop 
ping of the conveying device 2 at any arbitrarily chosen 
point. 



3 
The reel exchanging apparatus is provided with the 

programming unit 39 which is operatively connected to 
three operating means electric motors 27, 28, 29 of the 
reel conveying device 2 and the reel supporting vehicle 
7, respectively, to the winding machine 1 and to a local 
izing or positioning means. The localizing means may 
comprise a first horizontal row of spaced limit switches 
21, 22, 23, 24, 25, 26 which localize or determine the 
horizontal position of the conveying device 2 along the 
rails 5 and 6, a second vertical row of spaced limit 
switches 16, 17, 18, 20 which determine the vertical 
position of the lifting fork 7a of the supporting means 
7, and a third horizontal set of spaced limit switches 41 
which determine the horizontal position of the lifting 
fork 7a. 
The programming unit 39 may further include step 

ping relays which receive impulses from the limit 
switches. The stepping relays are coupled so as to actu 
ate the electric motors 27, 28 and 29 in a selected se 
quence depending upon the operation of the winding 
machine and the impulses received from the limit 
switches, whereby the desired movements of the fork 
7a are obtained. The selective sequence of the opera 
tion of the relays may be controlled by suitable 
punched cards or tapes inserted into the programming 
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unit. The programming by means of stepping relays and 
limit switches is well known in the techniques of the 
programming art, 
The programming unit 39 may be programmed in a 

manner well known in the art, such as by punched 
cards, punched tape, or the like. A typical program 
ming unit which operates the limit switches 21, 22, 23, 
24, 25 and 26 in the desired operative sequence is that 
manufactured by the Allen-Bradley Company, Milwau 
kee, WIS; designated PMC Programmable Matrix Con 
troller, Bulletin 1750. The function of a typical pro 
gramming unit of the type mentioned hereinabove is 
illustrated in greater detail in FIGS. 7 to 10 of the draw 
1ngS. 
The reel exchanging device functions as follows, hav 

ing particular reference to FIGS. 4 to 6 of the drawings: 
The reel holders 3 and 4 are filled with empty reels. 
The conveying device 2 removes from the holder from 
position 8 an empty reel 8A, conveys it to the winder 
and positions it above a winder axle 9. The reel holding 
pin 10 in the winder is raised and locks the reel in work 
ing position, after which the transporting vehicle 7 
moves to its rear position and the winding operation 
may start. 
The reel conveying device 2 does not take part in the 

locking sequence of the reel in the winder. When the 
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lifting fork 7a has transported an empty reel to the de 
sired position with respect to the pin 10 of the winder 
a limit switch 41 sends an impulse to the locking mech 
anism of the pin 10 so as to lock the reel. 
The position of the lifting fork 7a as shown in FIG. 

2, is the rear position of the transporting vehicle, i.e., 
a position which allows the device 2 to be moved along 
the rails 5, 6. The forward position is the position of the 
lifting fork ready for lifting a reel from the reel holders 
3. 
During the winding the conveying device 2 conveys 

another empty reel 11A from the position 11, and posi 
tions it above another free winder axle 12, after which 
the conveying device 2 may be moved to its waitingpo 
sition. 
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When both pins 10 of the winder have been provided 

with reels the lifting fork 7a is retracted to its rear posi 
tion and the device 2 moves in front of the reel being 
spooled. This is the waiting position of the lifting fork. 
The fork remains in this position until the spooling of 
the reel has been completed and the spooling has been 
changed to the other spool. Then the pin 10 for the full 
reel stops and the motor 27 of the lifting fork receives 
an impulse from the programming unit to move the 
fork into its forward position where it receives the full 
reel. In this position the limit switch 41 then sends an 
impulse to the locking mechanism of the winder to re 
lease the full reel which is lowered down upon the lift 
ing fork. 
After the fork has received the reel, the programming 

unit starts the motor 27 for moving the fork to its rear 
position and thereafter the motor 29 for moving the de 
vice 2 along the rails 5, 6 until the motor is stopped 
upon contact with the limit switch 23, which corre 
sponds to the horizontal delivery position of the reel in 
the storage. Thereafter the programming unit starts the 
motor 28 for moving the fork downwards until it is 
stopped upon contacting the limit switch 16. The motor 
27 is then actuated so that the fork moves the full reel 
8A into the coresponding space of the reel holder 3. 

Finally the fork takes the following empty reel 14A 
from the position 14 which is positioned above the full 
reel 8A, and brings it to the position as shown in FIG. 
3. 
The horizontal movement of the fork 7a is obtained 

by the motor 27, which actuates tooth wheels 30 by 
means of a shaft 40. The wheels 30 are in engagement 
with tooth racks 33 fixed to the fork. The fork is sup 
ported by wheels 34. 
The reel conveying device 2 is supported by wheels 

35 on the rail 6. The motor 29 actuates a chain wheel 
38, which in cooperation with chain wheels 37, is in en 
gagement with a longitudinal chain in the rail 5. The 
stopping positions of the horizontal movement are de 
fined by the limit switches 21, 22, 23, 24, 25 and 26 
which are fastened to the rail 5. 

In other words, when the winding of the reel 8A on 
the axle 9 is completed and the winding is transferred 
to the reel 11A on the axle 12, the movement of the 
winding axle 9 is stopped, whereupon the conveying 
device 2 once again commences in removing the reel 
from the winder axle 9 and returns it to the position 8. 
After this the conveying device 2 takes a reel 14A from 
the position 14, and conveys it to the winder axle 9. 
When the device 2 has moved to the limit switch 23, 

i.e., in front of the first vertical row of the reel holder 
together with the full reel 8A, the limit switch 16 de 
fines the vertical delivery position of the fork. The fork 
moves to its forward position, whereupon the program 
ming unit sends the motor 28 an impulse to move a lit 
tle distance further downwardly so that the reel is then 
supported by the reel holder. 

in a corresponding manner, when the fork is convey 
ing in an empty reel, the programming unit sends the 
motor 28 an impulse to move upwardly a further little 
distance, so that the empty reel is then supported by the 
fork. 
When the winding operation of the reel 11A on 

winder axle, 12 is again completed, and the winding is 
transferred to the reel 14A positioned on the winder 
axle 9, the conveying device 2 removes the reel 11a 
from the winder axle 12 and returns it to the position 
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11, after which it takes a reel 15A from position 15. 
The operative movements proceed in a corresponding 
sequence until all of the reels in the holder 3 have been 
fully wound. Subsequently, the reel exchanging device 
moves over so as to remove full reels from the holder 5 
4, and the holder 3 is exchanged for another holder. 
containing empty reels. 
The programming unit 39 for the reel exchanger may 

be designed in many different ways, on the basis of 
known technical methods. For example, the limit 10 
switches 21, 22, 23, 24, 25 and 26 may be attached to 
the rail 5 opposite each row of reels in the holders 3 
and 4, and also opposite the axles 9 and 12 of the 
winder. The conveying device 2 itself may have limit 
switches attached thereto at various planes extending 15 
through the height of the reels, and also at the elevation 
of the reels on the winder 1. Similarly, limit switches 
may be attached to the gliding rails for the transporting 
vehicle 7 so as to govern the stopping of the vehicle in 
either the forward or the rear position thereof. Through 20 
logistic elements contained in the programming device, 
functioning or operational orders may be transmitted 
to the motor of the reel conveying device 2 and to the 
appropriate limit switches. 
Reverting now in greater particularity to the function 25 

of programming unit 39, having reference to FIG. 7 of 
the drawings, this shows the electrical interconnections 
between the programming unit and various switches on 
the actuator motors for the reel exchange device. 
Shown schematically, and as identified in the drawing, 30 
are the electrical connections with reference to the var 
ious reel horizontal positioning switches 21-26, lifting 
fork vertical positioning switches 16-20, and lifting 
fork positioning switches 41a, 41b, and the motors 27, 
28 and 29. 35 
FIG. 8 of the drawings shows the block diagram of 

the major components of the programming unit 39 for 
effecting its internal functions. The particular compo 
nents are each commercially produced elements form 
ing part of the Allen-Bradley PMC Programmable Ma 
trix Controller. 
A more detailed description of the sequence of oper 

ation of the programming unit 39 is given with respect 
to FIGS. 9a, 9b and 10 of the drawings. 
Thus, the reel conveying device 2 is assumed to have 

conveyed the last full reel into a "book shelf" and is 
waiting for a new "book shelf." The term "book shelf" 
signifies the shelf-like reel holder 3, 4. 
As shown in FIGS. 9a and 9b, the directions of move 

ment of the reel is correlated with directions of opera 
tions of the actuator motors (according to FIG. 7 of the 
drawings). 
FIGS. 10a to 10c illustrate a typical programming se 

quence which may be described with reference to, for 
example, the following operative cycle: . 
Considering, for example, a situation in which the 

right reel has been filled and stopped. This imparts to 
the system a signal for reel change. In this case, the 
conveying device 2 is initially located at the right reel 
and the lifting fork is in. Limit switches 22 and 41b are 
thus actuated. At reel change, signal motor. 27 starts 
and pushes the lifting fork out until switch 41a is actu 
ated, indicating that the lifting fork has travelled the 
full distance. Motor 27 is then reversed and the reel is pulled out by means of the lifting fork. When the fork 
is completely in, switch 41b gives permission for motor 
29 to start moving the conveying device to the right. 

40 

50 

55 

60 

3,822,044 

45 

6 
When the system reaches the horizontal position, 
where whence it originally brought the empty reel, it 
actuates the appropriate limit switch (for example, 24) 
and stops motor 29. Switch 16 is simultaneously actu 
ated. If the reel was originally brought from position 
24, 17, motor 28 now starts and runs until switch 17 is 
actuated. This provides permission for the motor 27 to 
start pushing out the lifting fork. The operation contin 
ues in a similar manner as previously indicated. 
The above can be expressed by Boolean equations 

basically as follows: . . . . 
In short, the reel change signal is denoted by R. 

+RXAXBX24(2) 

D 28 FWD=RXC+RX17 (2) 

In this instance, "(2)" after the limit switch numbers 
indicates that this position is being used for the second 
time. The first time was when the conveying device 
brought out the empty reel. This has been set in the 
memory of the programming unit exactly in the same 
manner as positions A and B were used as conditions 
for position C. The programmer thus remembers that 
when the lifting fork has been in a shelf 
zero times, there is an empty reel 
once, the shelf is empty 
twice, there is a full reel 
The system is programmed so that the fork never 

goes to a shelf for a third time, but will skip it. 
The above mentioned Boolean equations are trans 

lated into the language used by the Allen-Bradley Con 
troller, and entered through the special unit 
A X022 

X0.4b. 
XOER 
BRT 
XOER 
XC 4 . 
SET 27 FWD 

B XOER 
X1041a. 
BRT 
XOER 
XIC 41 B 
SET 27 REW 

C XOER 
XO 41h 
XOE A 
XOEB 
BRT 
XOER 
XOE A 
XOE B 
XO 2 (2) 
SET 29 FWD 

D XOER 
XOEC 
BRT 
XOER 
XC 17 (2) 
SET 18 FWD 

E XOER 
XOED 
BRT 
XOER 
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XO 4a 
SE 27 FWD 

After the program, covering all the functions re 
quired, has been entered and the connections shown in 
FIG. 7 have been made, the equipment is ready to be 
used. 
Furthermore, it is also possible to control the opera 

tion of the reel exchange by means of known numerical 
operating sequences, where the position is determined 
by coordinates which are counted commencing from a 
known starting point. The coordinate reports may be 
readily obtained by means of impulse senders which are 
coupled to the conveyor motors, whereby the impulses 
generated in dependence upon the direction of the 
movement either increase or decrease the coordinate 
number provided by the computers. 
The programming may also be accomplished by 

means of perforated ribbons, tapes or cards. 
The reel exchanging device may, through suitable 

programming, be adapted to move the reels, besides to 
the reel holders, also onto trucks, into casings, or to an 
adjacent machine. The operative range of the reel ex 
changer may be therefore, depending on prevailing 
conditions, made very extensive or restricted as de 
sired. 
Although there has been shown and described an em 

bodiment in which the winder is provided with vertical 
axles, it becomes readily apparent to one skilled in the 
art that the reel exchanging device may also be used in 
connection with winders having horizontally arranged 
axles, 
The drawings and the description are only intended 

to be illustrative of the invention, and modifications 
and other embodiments may be contemplated within 
the scope of the following claims. 
What is claimed is: 
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1. An automatic reel changing apparatus for a wind 

ing machine for spooling threadlike products, compris 
ing a reel conveying device, operative means for mov 
ing said device in a horizontal direction, said device in 
cluding reel supporting means, first operative means 
for moving said reel supporting means in a vertical di 
rection and separate operative means for moving said 
reel supporting means in a horizontal direction perpen 
dicular to the horizontal direction of movement of the 
device, means for localizing the position of said reel 
Supporting means in said vertical and horizontal direc 
tions, and a programming unit being operatively con 
nected to each of said operative means, localizing 
means and the winding machine, said programming 
unit including means for actuating each of said opera 
tive means in dependence of the winding operation of 
the winding machine and the positions of stationary 
reels in a storage so as to cause the conveying device 
and the supporting means to grip an empty stationary 
reel from said storage, to transfer said empty reel to the 
winding machine substantially in winding position, to 
receive the reel from the winding machine after com 
pleted winding, to transfer said completed reel to said 
storage in a stationary position and to repeat said reel 
transferring operations with a next reel located in said 
storage in a different position with respect to the pre 
ceding transfered reel. 

2. An apparatus as claimed in claim 1, wherein said 
programming unit is programmed by means of a 
punched card. 
3. An apparatus as claimed in claim 1, wherein said 

programming unit is programmed by means of punched 
tape. 

4. An apparatus as claimed in claim 1, wherein said 
localizing means comprise limit switches. 
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