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13 Claims. 

In the winding of filamentary material as it 
emerges from a processing apparatus, the linear 
Speed of the material is substantially constant, as 
determined by the rate of the processing ma 
chinery. As the material is wound on spools, this 
constant linear Speed requires a decreasing angu 
larvelocity of the spool as the radius of the wound 
portion increases. Thus, if the spool itself is 
directly driven to take up the winding, it becomes 
necessary to vary the speed of the power drive in 
inverse relation to the radius of the winding on 
the spool. 

According to the present invention, the power 
drive for Windup is communicated directly to the 
outer Surface of the wound material by a rotating 
drum so that the said outer surface has a con 
stantlinear Speed equal to that of the outer sur 
face of the drum. The traverse mechanism or 
level Winder is powered from the main drive to 
the drums but the rate thereof is modified by a 
"take-off' device which reflects the angular speed 
of the spool. - 

It is therefore an object of the invention to 
provide a spool windup device having a powered 
drive of constant angular velocity, communi 
cating, at all times, a constant linear speed to 
the outer layer of windings on the spool. A fur 
ther object is to provide a device of this charac 
ter in which the speed of the traverse mecha 
nism is controlled in relation to the angular ve 
locity of the Spool. In still greater particular, it 
is an object to provide a device according to both 
the foregoing objects in which the traverse 
mechanism has a powered drive which is modi 
fied in accordance with the angular velocity of 
the Spool. 
The machine shown and described herein is 

particularly adapted for winding installations in 
which there are a vast number of spools operated 
from a single Source of power, in which it is es 
Sential that all of the spools be driven uniformly, 
and in which it is also essential that the travers 
ing or level-Wind mechanism be driven at the 
correct rate of speed to lay the filaments evenly 
over the spool. It is also an object of the inven 
tion to adapt a machine of this type to the wind 
ing of threads, filaments, or ribbons of different 
widths which will require differing rates of tray 
erse for the level-wind mechanism. 
In carrying out the objects of the invention, 

the increase in diameter of the spools is com 
pensated for by driving the spools from the outer 
Surface of the material. It is, however, not prac 
tical to drive the traversing mechanism directly 
from the spools as it is not possible to transmit 
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enough power through the spools to operate the 
heavy traversing devices. Power to drive the 
traversing mechanism is mainly derived from the 
same source which drives the spools, but inter 

5 posed in the drive to the traversing device is a 
modifying element controlled by the spool rota 
tion which permits the traversing device to be 
driven at the exact speed required to lay the fila 
ment or thread over the spool. In the form of the 

10 invention shown, this is accomplished through a 
friction clutch as will be described, but equiva 
lent means may be substituted. w 
This invention is described in its best known 

and preferred form, but it is not necessary that 
15 the details as set forth be followed, it being possi 

ble to incorporate the invention in other forms 
and embodiments within the Scope of the ap 
pended claims. 
In the dra Wings: 

20 Fig. 1 is a front elevation of one end of the 
windup machine. 

Fig. 2 is an end elevation of Fig. 1, as viewed 
from the left thereof. 

Fig. 3 is a top view of Fig. i. 
25 Fig. 4 is an enlarged, fragmentary view of a 

portion of Fig. 3. 
The main support for the machinery comprises 

end frames, one of which is shown, having slanted 
corner legs , 2, cross pieces 3, 4, connected by 

30 upper and lower pairs of horizontal beams 6, 7. 
Angles 8, supported on upper CrOSS members 4, 

support four of six longitudinally extending 
channels 9 of a framework having end plates , 
on which framework are mounted the Spooler, 

35 the traverse, and traverse control mechanism. A 
table 12, resting on angle bar 3 and on a pair of 
legs 3, 4, extends from one end of the frame 
and serves as a support for the traverse cam and 
change-gear mechanism shown generally at 6. 

40. In the form shown herein, the machine is 
designed to contain four rows of spools, the spools 
in a row being of a desired number. 

Friction-drive drums 7, equal to the number 
of spools, are located in spaced relation along 

45 shafts 18, 9, 20, 21, journaled in end plates if, 
the drums being keyed to the respective shafts 
for rotation thereWith. 
A pair of longitudinal plates 22, extending from 

one end of the machine to the other, are Sup 
50 ported in vertical position on end plates and 

each carries a series of laterally projecting U 
shaped, sheet metal plates 23 arranged in pairs. 
The outer edges of the plates 23 are grooved to 
form channels 24 (Fig. 4). These channels re 

55 ceive the spindles of windup spools 25 and posi 
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tion the latter so that the portions between their 
end flanges dwell, under the weight of the Spools, 
on the surface of drums at all times during 
the winding of thread on the spools. 
A pair of traverse rods 26, located between each 

pair of spool shafts, are slidably mounted in jour 
nal housing 27 carried on cross members 28 Sup 
ported on vertical legs 29 having short plates 29 
bolted in the outer pair of channels 9. Carried 
at spaced points on rods 26 are a series of blocks 
30, each having bolted thereto a plate 3 carry 
ing the upper thread guide 32. 
depending legs 33 in the lower end of each of 

lo 

The plates have 

which is set a second thread guide 34 and a guide 
roller 35, around which the thread T paSSes on 
its way to the Spool. Blocks 3 are fixed in ad 
justed position on rods 26, as by set screws 36. 
and as rods 26 reciprocate in their bearings, by 
means to be presently described, the thread T is 
distributed back and forth along the length of the 
Spools on either Side of a rod 26. . 
The drums , which frictionally drive the spools 

25, are power driven by a moto. 38 through a 
sprocket chain 39. As best seen in Fig. 2, this 
drive is communicated to a double Sprocket 49 
keyed to shaft 2 . A chain 44 on another part 
of Sprocket 40 engages a sprocket $2 on shaft 9 
to drive it in the same direction as shaft 2 f, and 
chain 4 also passes under a double Sprocket 3 
on shaft 20 to drive it oppositely to shafts 2: 
and 9. Sprocket wheel 43 on shaft 20 also con 
nects, through a chain 44 with a sprocket, wheel 
46 on shaft 8 to drive it in the same direction 
aS Shaft 20. Thus, the alternate shafts have Op 
posite directions of rotation and all the shafts 
and their drums are rotated at the same speed. 
The traverse mechanism cam, which drives the 

level-wind mechanism, is shown at 4 in Fig. 1. 
This can is keyed to a shaft 48, journaled in 
Standards 49, 50 carried on table 2. A can foll 
lower 5 is carried on an arm 52 secured to a 
Vertical rock shaft 53, rotatable ir upper and 
lower journal housings 58,56, bolted to exten 
Sions on the machine framework. An upper arm 
57, extending from rock shaft, 3 carries an up 
right 58, from which a tie rod 59 connects with 
an upright bar 6 carrying a cross bar 62 of chan 
nei form, to which the ends of traverse rods 23 
are bolted. As can rotates, shaft 53 is rocked 
and arm 5 thereof carries tie rod 59 and fraine 
Work 6, 62 in leciprocating motion to slide the 
rods 26 back and forth in their bearings and thus 
reciprocate the thread guides along the spools. 
A pair of crossed brace members 63 give lateral 
Support against bending to the rods 26. 
Power to drive the can 37 is derived from the 

motor 38 through one of the spool rotating shafts. 
In the drawings this is the shaft 9. A sprocket 
chain 64 engages a sprecket wheel 65 on shaft 9 
and a sprocket, wheel S6 rotatable on a shaft 6 
journaled in uprights 68, 69 on table f2. Driving 
torque is delivered to the shaft 67 through a slip 
clutch it, adjustable by a Spring 72 and nut 73, 
to a sprocket wheel 74, and from thence to a set 
of gears 76, 77, 78 of varying size through a 
Sprocket chain i9 and a sprocket wheel 86, which 
latter is mounted on the same shaft 8 which 
mounts the gears. A roiler 82, mounted to swing 
about shaft 6, rests upon the chain 9 to take 
up the sack. Shaft, 8i is journaled in a frame 
Work having three sides 83, 84, 85. Sides 83 and 
84 are pivoted on the center line of shaft 6i and 
the gear System is Inovable upward about the 
axis S by means of a handle extension 33 on side 
83. This permits movement of a driven gear 8 
along a keyWay 88 of shaft 3 and selective en 
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4 
gagement With any of the gears for changing 
the gear ratio. The frame is fixed in selected 
position by a bolt 89 in a bracket 9 fixed to the 
table 2 and passing through a slot 9 in an arm 
32 pivoted to handle 86, 
The purpose of the Several gears 6-8 is to 

vary the rate at which the traversing device moves 
back and forth across the several spools. This is 
to permit the machine to operate on varying 
Widths of imaterial and still lay the material 
evenly over the spool. The machine is adapted 
to Wind any Widths of material from Small gauge 
threads to narrow tape, and this mechanism per 
mits the machine to be adjusted to its varying 
requirements. 
The carrying power of slip clutch is suf 

ficient to activate the entire traverse mechanism 
at the commencement of winding when the speed 
of the Spools is at a maximum. By the arrange 
ment now to be described, the clutch is caused 
to slip by means of an auxiliary drive, which is 
responsive to the reduction in speed of the spools 
as the diameter of the material on the spools 
increases, to subtract from the speed input to 
the traverse cana. . . . 

Pairs of follower wheels 93, 94 and 96, 97, lo 
cated at the left hand end of the machine as 
shown in Fig. 3, are keyed on shafts 98, 99, re 
Spectively, journaled in the outer ends of pairs 
of arms it, 82 and iO3, 0i, rotatably mounted 
on shafts 25, 66 journaled in arms to 7, 08 ris 
ing from brackets Secured to the upper edges 
of the plates 22. 
The rollers 93-97 rest in their lowered position 

on the flanges of the windup spools located 
beneath them. To insure against slippage be 
tween the rollers and the spool flanges, the rollers 
are forced into engagement with the flange by 
a toggle mechanism comprising arms 2, 3, 
keyed on shafts 5, C6, and rods f4, 6, ar 
ticulated to arms 2, 3, as at 7, 8, and 
slidable through openings 9, 2 in plates 22 
against the pressure of springs 22, 23 sur 
rounding the rods 4, f6 and abutting adjust 
able collars 24, 26 on the rods. This linkage 
serves a double purpose: When either pivot, such 
as T, is in its uppermost position, the follower 
wheels 93, 94 are urged downward by spring 22 
against flanges of the spools; but when the 
pivot passes downwardly of dead center po 
Sition, or past alignment of rods 2, 4, the 
Spring 22 serves to urge friction wheels 93, 94 
upwardly and hold them in such raised position 
to facilitate removal and replacement of the 
Spools. 
The rotation of follower wheels 96, 97 is im 

parted through a sprocket wheel 27, keyed on 
an extension of shaft 99, and a chain 28 to a 
pair of coaxial sprocket wheels 29, 30, at 
tached together and freely rotatable on an ex 
tension of shaft 06. Similarly, the rotation of 
the opposite pair of friction wheels 93, 94 is 
communicated by a keyed sprocket wheel f3 and 
chain 32 to a connected pair of sprocket wheels 
33, 34 rotatable on an extension of shaft iO5. A 
Sprocket chain f36 passes over wheel 30 around 
Wheel 34, around an idler sprocket wheel 37 
journaled in a plate 38 secured to the frame 
Work, and around a Sprocket wheel i39 which is 
keyed to the shaft 67. The interconnection be 
tween the Several follower rolls will tend to cor 
rect any variations in spool travel and cause all 
of the Spools to rotate at the same speed. The 
connection from these several follower rolls to 
the Sprocket 39 determines the speed at which 
the shaft 67 may rotate, the power for driving 
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the shaft, however, being delivered through the 
slipping clutch 7. 
The sprockets are so arranged that the drive 

to the traverse cam 47 originating: at chain 64 
imparts to shaft; 67 a direction of rotation simi 
lar to that applied to the shaft 67 by chains 36, 
reflecting the drive of the follower wheels 93, 94, 
96, 97. The drive from the follower; wheels to 
the cam is correctly: designed for traverse in 
proper relation to the rotation of the Spools. 
However, as the threads build upon the spools, 
the constant linear velocity, due to the Surface 
drive on the wound thread, entails a steady re 
duction in the angular velocity of the Spools due 
to the increasing radius. Thus, although there 
is a constant power drive to the cam from chain 
64, the chain system from the follower wheels 
is the determining factor in setting the angular 
speed of the can and, the friction on the foll 
lower -wheels being greater than that in the slip 
clutch, the angular-velocity of the cam is grad 
ually reduced while shaft 67 continues to rotate 
at constant angular velocity, the difference in 
the two velocities being possible due to slippage 
in the clutch. 
Thus, the apparatus fulfills two. vitally impor 

tant conditions: Constancy of linear feed of Ina 
terial and a constant relation between traverse 
speed and angular velocity of the spool. 
While a certain preferred embodiment of the 

invention has been shown and described, the in 
vention is not limited thereby since changes in 
the size, Shape and arrangement, for instance, 
of the various parts may be made without, how 
ever, departing from the spirit or scope of the 
appended claims. 
What is claimed is: 
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1. A Windup apparatus - comprising a frame 
having, means to receive the spindle of a wind 
up spool having end flanges, a power-driven 
drum mounted so as to fit between the flanges 
of a mounted spool to drive the spool by contact 
with the: outer surface of material being wound 
thereon and the Spool being adapted to recede 
from the drum as the diameter of its wound por 
tion inereases, a roller adapted to rest on a 
flange of a mounted Spool to be driven in rota 
tion thereby, traverse means for distributing the 
material along the length of the spool during 
winding, said traverse means having a power 
drive with rotating parts having a slip connec 
tion, and means communicating the rotation of 
said roller means to said rotating parts in a di 
rection similar to that occasioned by said power 
drive. 

2. A Windup apparatus comprising mounting 
means for a spool to be wound, drive means for 
the spool adapted to communicate rotation 
thereto by contact with the outer surface of the 
material being wound on the Spool, traverse 
means to distribute material being wound on the 
spool along the length thereof, means to com 
municate drive from the said drive means to the 
traverse means, Said latter means including a 
slip connection, roller means adapted to engage 
a circumference of fixed radius on the spool to 
be driven thereby, and means communicating a 
drive fron said roller means to said traverse 
means whereby the linear speed of the traverse 
means is slowed in proportion to the reduction 
of angular velocity of the spool consequent upon 
the increasing diameter of the wound materia. 

3. A device as in claim 2, said roller means 
being mounted for Swinging motion to and from 
the spool. 
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4. A device as in claim 2, a mounting for Said 

roller means adapted for SWinging motion, to 
and from the spool, and a spring-urged toggle 
means: urging said latter mounting to Working 
position or idle position, selectively, on either 
side of dead center of the toggle means. 

5. A. Windup apparatus comprising mounting 
means for a Spool to be Wound, drive means for 
the spool adapted to communicate rotation there 
to by contact With the Outer Surface of material 
being Wound on the Spool, Said mounting means 
comprising guides in which the spool is free to 
move away from said drive means as the Spool 
diameter increases, traverse means having a 
thread guide, a cam for reciprocating. the trav 
erse. In eans, rotating means to drive the can to 
distribute material being wound on the spool 
along the length thereof, drive means: for Said 
rotating means, including a slip connection, and 
drive means acting conjointly with the Second 
mentioned drive means to provide an additional 
drive for the cam and responsive to reduction 
in angular Velocity of the Spool being Wound, 
consequent upon its increasing diameter, to in 
part a retarding force to said latter drive" means 
through said slip connection whereby a constant 
relation between angular velocity of the spool and 
rate of travel of Said traverSenaeans is main 
tained. 

6. A windup apparatus comprising mounting 
means for a spool to be. Wound, drive means for 
the spool adapted to communicate rotation there 
to by contact with the outer surface of material 
being wound on the spool, traverse means, a cam 
to reciprocate the traverse means: to distribute 
material being. Wound, on the Spool along the 
length thereof, drive means for said cam, includ 
ing, a slip connection, and drive means acting 
conjointly with the second-mentioned drive 
means to provide... an additional drive for the 
cam and responsive to reduction, in angular 
velocity of the spool being wound, consequent 
upon its increasing diameter, to impart a retard 
ing force to said latter drive means through said 
slip connection whereby a constant relation be 
tWeen angular Velocity of the Spool and rate 
of travel of Said traverse means is maintained. 

7. A Windup apparatus comprising mounting 
means for a spool to be Wound, drive means for 
the Spool adapted to communicate rotation there 
to by contact with the outer Surface of material 
being Wound on the Spool, traverse means, a 
can to reciprocate the traverse means to distrib 
ute material being wound on the spool along 
the length thereof, constant Speed drive means 
for Said cam, and drive means acting conjointly 
with the second-mentioned drive means to pro 
vide an additional drive for the cam and re 
sponsive to reduction in angular velocity of the 
spool being wound, consequent upon its increasing 
diameter, to retard the speed of said cam whereby 
a constant relation between angular velocity of 
the spool and rate of travel of said traverse means 
is maintained. 

8. A Windup apparatus comprising mounting 
means for a Spool to be wound, drive means 
for the Spool adapted to communicate rotation 
thereto by contact With the outer Surface of ma 
terial being Wound on the spool, traverse means 
to distribute material being wound on the spool 
along the length thereof, contant speed drive 
means for said traverse means, and drive means 
acting conjointly with the second-mentioned 
drive means to provide an additional drive for 
the cam and responsive to reduction in angular 
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velocity of the spool being wound to retard the 
rotational Speed of Said can in proportion to 
reduction in rotational Speed of Said Spools 
Whereby a constant relation between angular 
velocity of the spool and rate of travel of said 
traverse means is maintained. 

9. A Windup apparatus comprising mounting 
means for a Spool to be wound, drive means for 
the Spool adapted to communicate rotation there 
to by contact with the outer Surface of naterial 
being WOurad On the Spool, traverse means, a 
Cam, means to rotate the can from the Spool 
driving means and connections from the can 
to the traverse means to distribute material 
being wound on the spool along the length 
thereof, a slip connection in Said cam rotating 
means, a roller adapted to engage a circumference 
of fixed radius on the spool, and means to con 
municate motion from Said roller to said carn 
whereby reduction in Speed of the spool results 
in reduction in speed of Said cam. 

10. A Windup apparatus comprising mounting 
means for a Spool to be Wound, a first drive means 
adapted to contact the outer Surface of material 
being Wound on the Spool to rotate the Spool, 
traverse means to distribute the material being 
Wound on the Spool along the length, thereof, a 
Second drive means powered by rotation of Said 
spool and arranged to operate said traverse means, 
and a third drive means of constant Speed also 
operating said traverse means, said second drive 
means controlling the rate of Operation of Said 
traverse means. 

11. A Windup apparatus comprising mounting 
means for a spool to be wound, a first drive means 
adapted to contact the outer surface of material 
being wound on the Spool to rotate the Spool, 
traverse means to distribute the materia, being 
wound on the spool along the length thereof, a 
Second drive means powered by rotation of said 
spool and arranged to operate Said traverse 
means, and a third drive means of constant Speed 
also operating Said traverSe means, and neans 
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8 
governing the rate of operation of Said traverse 
means in accordance with the rate of Speed of 
Said Second drive means. 

12. Winding mechanism for a spool comprising 
a power operated shaft, a drum on said shaft, 
leans for Supporting the Spool. So that it rests 

Upon the drum by its outer periphery, a recipro 
cable traversing mechanism movable along the 
shaft, a can to reciprocate said traversing mech 
anism, means to actuate the cam, said last named 
means including a slipping connection from the 
power operated shaft, and a regulating device 
for controlling the speed of the can in timed 
relation to the speed of rotation of the spool, 
Said regulating device comprising a roller main 
tained in contact with the Spool and driving 
connections from the roller to the cam. 

13. Winding mechanism for a spool comprising 
a power operated shaft, a drum on said shaft, 
means for supporting the spool so that it rests 
upon the drum by its outer periphery, a recipro 
cable traversing mechanism movable along the 
Shaft, a can to reciprocate Said traversing mecha 
inism, means to actuate the cam, said last named 
leans including a slipping connection from the 

power operated shaft, and a regulating device for 
controlling the speed of the cam in timed relation 
to the speed of rotation of the spool, said regulat 
ing device being driven by the spool and having 
a driving connection with the cam. . 

EDWIN N. BRODEN. 
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