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Claims. (CL 28-71.7) 
This invention relates to winding and reeling 

and more particularly to the improvements in 
thread or strand storage, strand advancing reels 
on which a strand or plurality of strands of any 
flexible material in the form of thread, yarn, 
string, cord, wire or strip may be continuously 
fed, stored, advanced and/or treated for Such 
time and in such amount as may be desired, and 
from which reel the strand or strands, after de 
sired storage and/or treatment, may be simul 
taneously and continuously unwound. 

It is among the objects of my invention to 
provide an improved strand storage, Strand ad 
Wancing reel to which the strand may be con 
tinuously paid on and paid off and upon which 
a desired load or web or length of the strand may 
be continuously maintained for storage or treat 
ment as may be desired. Another object of my 
invention is to provide such a reel comprised of 
simple, easily manufactured and assembled 
parts adapted to a long and useful life and adapt 
ed to a wide variety of applications and uses. 
Another object is to provide a continuous pay-On, 
pay-off reel that is capable of performing its 
strand storage, strand advancing function. With 
equal or advantageous facility in Substantially 
all manner of positions and conditions, whether 
its axis be vertical, inclined...or horizontal; . 
whether its load be subjected to heat or cold, or 
wetness or dryness, or submerged or partially 
submerged in liquids or other strand treating 
fluids. Another object is to provide a reel of the 
above mentioned type in which the locus of the 
load or web of strands on the reel may be moved 
Without interrupting the continuous pay-On, 
pay-off, strand storage and advancing Operation 
thereof; a reel which may be loaded with facility, 
operated at a wide range of Speeds and in which 
the tension of the strand or strands on the reel 
may be varied and controlled. Another object of 
my invention is to provide a reel of the Strand 
advancing, strand storage type having at least 
one screw threaded strand supporting reelbar, 
the rotation of which about its own axis may be 
determinably and adjustably related to the ro 
tation of the reel. Another object of my inven 
tion is to provide a strand storage, strand ad 
vancing reel that will operate with the same or 
substantially the same efficiency on double Ol' 
multiple strands as with single strands, or may 
operate with strands or strips of a wide variety 
of flexible materials and cross-sectional shapes 
ranging from small diameter threads on the 
one hand to such things as continuous strips for 
Venetian blinds on the other hand. 
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Another object of my invention is to provide 

continuous pay-on and pay-off reel having heli 
cally grooved strand supporting reel bars in 
which the Web of strands on the reel is advanced 
axially and rotated about the reel axis at a 
greater or lesser speed than the rotation of the 
reel. Another object is to provide a continuous 
pay-on, pay-off reel for single or multiple 
strands in which the strands or convolutions of 
One or more strands may be desirably spaced on 
the reel to facilitate treatment thereof whether 
by the application of gases or liquids therto or 
the removal therefrom. Another object of my in 
vention is to provide a continuous pay-on, pay 
off reel having screw threaded strand supporting 
Surfaces which by their rotary and bodily move 
ments admit continuous pay-on, pay-off strand 
Storage, Strand advancing operation. 
Another object of my invention is to provide 

methods and means for loading a reel respond 
ing to the foregoing objects. Another object 
is to provide a self-loading and/or self-unload 
ing Strand storage, Strand advancing reel of the 
continuous pay-on, pay-off type. A further ob 
ject is to provide a loading device having a supply 
of or capacity for a leading portion of a strand 
which will compensate for relative movement 
between the load and the reel during loading 
thereof. Another object is to provide improved 
methods of storing, advancing, and handing 
strands for Strand storage, strand advancing and 
related operations. 
Other objects and advantages will appear from 

the following description of certain exemplary 
and preferred forms and embodiments of my in 
vention reference being had to the accompanying 
drawings in which Figure 1 is a broken side eleva 
tion of one form of reel embodying my invention; 
Figure 2 is an end elevation of the reel of Figure 

; Figure 3 is a fragmentary longitudinal vertical 
Section taken in the plane 3-3 of Figure 2; Fig 
lure 4 is a fragmentary longitudinal section of 
a cantilever form of a reel embodying my inven 
tion taken on the line 4-4 of Figure 5; Figure 5 
is a transverse Section of the reel of Figure 4. 
taken along the plane of the line 5-5 of Figure 
4; Figure 6 is a side elevation of part of a threaded 
strand Supporting reel bar; Figure 7 is a dia 
grammatic isometric view of the strand support 
ing reel bars in Operative relation one to the 
other and With the strand supported thereupon; 
Figure 8 is a diagrammatic end elevation of a 
reel of my invention with one form of strand 
guiding and tensioning compensating means 
therefor; Figure 9 is a diagrammatic top plan 
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view of the parts shown in elevation in Figure 8; 
Figure 10 is a diagrammatic end elevation of a 
modified form of the embodiment of my inven 
tion illustrated in Figures 8 and 9; Figure 11 is 
a fragmentary transverse sectional view of a reel 
of my invention having one form of loading 
device operatively associated thereWith; Figure 
12 is a diagrammatic plan view of the type of 
reel shown in Figure 11, showing the relation 
of the loading device and the strand to the reel 
in different stages of and relating to the loading 
operation; Figure 13 is a diagrammatic transverse 
section of a form of reel embodying my invention 

O 

and also embodying a threaded type loading de 
vice; Figure 14 is an enlarged fragmentary sec 
tion taken in the plane of the line 4-4 of 
Figure 13, showing a removable threaded Strand 
loading mechanism; Figure 15 is a perspective 
view of another cantilever form of my invention. 
An exemplary embodiment of my invention is 

illustrated in part in Figures 1, 2 and 3 wherein a 
reel R. is mounted for rotation about its axis A 
supported in suitable bearings - and 2; the reel 
in this form comprising four screw threaded reel 
bars B spaced at 90° angles from each other and 
extending parallel to and equidistant from the 
axis A of the reel and supported for rotation 
about their own axes in bearings 3 which bearings 
in turn are supported at the radially outward 
ends of spokes K, the inner ends of which are 31) 
fixedly secured to the axis A as through hub plates 
H via rivets 4 or other positive means of attach 
ment. As shown diagrammatically in Figure 7 
the reel R having the direction of rotation as-in 
dicated by the arrow a, i.e., clockwise about its 3: 
axis A as viewed from the right in Figure 7, re 
ceives a strand S as upon the uppermost Of...the 
reel bars B at the pay-on point C whence the 
strand passes in a substantially helical path 
around the several reel bars forming the load Ol' 
web W on the reel and is led from the reel at the 
leftward end thereof as viewed, as from the pay 
off point . Each of the reelbars B is externally 
screw threaded, i.e., contains a continuous helical 
external groove G, the radially outward disposed 
portions of which receive the strand. S, see Fig 
ure 6, wherewith to guide and Space the Strands 
and to give the web of strands supported on the 
reel the desired axial motion wherewith to facili 
tate the continuous paying on to the reel and 
paying off from the reel without changing the 
locus of the web or load W axially of the reel. 
In the form shown in Figure 7, each of the reel 
bars is caused to rotate in a counterclockwise. di 
rection as viewed from the right in Figure 7, 
whilst the reel as a whole and the reelbars move 
bodily in a clockwise direction. When each reel 
bar makes one counterclockwise revolution for 
each clockwise revolution of the reel then as each 
bar comes up to the pay-on point 0 it Will expose 
an unoccupied portion of its thread groove G to 
the paying-on portion of the strand S for the re 
Ception thereof. Then as the reel and the reel 
bars continue their simultaneous movement the 
Web W of strands will have an axial movement 
leftward as viewed in Figure 7, at the rate of one 
pitch P, Figure 6, for each revolution of the reel 
and accompanying revolution of each of the reel 
bars. This axial movement of the Web or load 
On the reel is accompanied by a relative circum 
ferential movement of the Web relative to the 
reel in a counterclockwise direction as viewed 
from the right in Figure 7, at a rate of movement 
Which equals pitimes the pitch diameter of the 
reel bars for each complete revolution thereof, 
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4. 
i. e., each complete revolution of the reel. The 
leftward novement of the Web W, as Viewed in 
Figure , maintains the pay-off point of the 
Strand at the point whence it follows that the 
reel embodying my invention admits of continu 
OuS pay on and continuous pay off at points sub 
Stantially fixed in planes respectively normal to 
the axis of the reel throughout an endless and 
continuous operation at any speed that may be 
desired or found practicable. While Figure 7 
Suggests that the Web W does not necessarily cover 
the Whole length of the reel bars the extent to 
Which the reel is loaded is a matter of choice to 
be more fully discussed below and the time that 
any given part of the strand is carried on the reel 
is a matter which can be readily determined for 
a reel of any given size by the speed of the reel 
and by the number of convolutions of the helix 
of the web W with which the reel is loaded. 

Referring now again more particularly to Fig 
ures 1, 2 and 3, I show by way of illustration 
exemplary means by which the reel and the reel 
bars may be given desired and desirable move 
ment and relative movements for the practice of 
my invention. Thus a main driving motor Mmay 
be COInnected to the rightward end of the axis A 
of the reel as through a chain or belt 2 and driv 
ing and driven sprockets or pulleys 3 and 4 
wherewith to give the reel its desired movement 
of rotation about its OWn axis. In this exemplary 
drawing of my invention each of the reel bars B 
has fixedly secured to its leftwardly extending 
journaled end a driving sprocket 7 through which 
rotation of the reel bar about its own axis is 
induced or restrained as may be desired. As 
ShoWin in Figure 2, a continuous chain 8 passes 
over each of the sprockets il, and each of the 
Sprockets f having the same number of teeth, 
the chain 8 controls their like and simultaneous 
rotation about their own axes. 
In Securing the Sprockets to the several reel 

bars and in Securing the chain 18 to the several 
SprocketS it is desirable to have the reel bars 
properly angularly related to each other in re 
Spect to the threaded surfaces thereof. That is 
to Say, the thread of each reel bar, where four 
threaded reel bars are employed equally spaced 
about the periphery of the reel, should preferably 
be 90 out of phase with respect to the adjacent 
bars circumferentially ahead and behind it. In 
this Way each reel bar will in turn squarely pre 
Sent the groove of its thread to the strand feed 
ing onto the reel at the pay-on point, for example, 
in the same plane normal to the axis of the reel. 
Preferably the reel bars have their threads of the 
Sane root diameter when rotating at the same 
Speeds so that the web of strands supported on 
the Several bars will have rolling contact with all 
the bars rather than part rolling and part slip 
ping contact with any of them, albeit if a burnish 
ing of the strands were desired as by a slipping 
contact between the web and one or more of the 
reel bars. Such an effect could be so obtained. 
It may be mentioned in this connection, however, 
that the axial movement of all the thread sup 
porting grooves which support the same strand 
or the same helical convolution of a Strand, should 
be at the same rate to avoid distortion of the 
strand or convolution or the rupture thereof. 
For example, if it were desired to have reelbars 
of different diameter without slippage of the web 
on the bars and without distorting the convolu 
tion of the helix of the web, then a bar with one 
inch root diameter threads with 20 threads per 
inch might be run at twice the speed of rotation 
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of the reel while a circumferentially adjacent bar 
of two inch root diameter threads would have 
but 10 threads per inch and would be rotated 
at the same speed of reel rotation. 
One of the reel bars B, the upper one, as shown 

in Figures 1 and 2, has its journaled end extended 
wherewith to carry a second sprocket 20 fixedly 
secured thereon or keyed thereto through which 
this reel bar directly, and the other reel bars in 
directly through the chain l8, are given their 
rotation or are restrained from rotation. A 
sprocket 2, see also Figure 3, is connected with 
a sprocket 23 by a chain 22 wherewith to trans 
mit force and motion from the former to the lat 
ter. As shown in Figure 3 the sprocket 2 pref 
erably has a widely elongated hub 25 within 
which the axis A is freely rotatable and to which 
the sprocket 21 may be secured for rotation 
therewith as by a set screw 26. The hub 25 
passes through the bearing and is rotatably 
supported therein and when desired may be held 
against rotation therein by appropriate adjust 
ment of the set screw. 27. The hub. 25 of the 
sprocket 2 also extends through the hub of a 
driving sprocket 28 which in turn may be se 
cured in driving relation therewith or released 
from driving relation therefrom by a set screw 
29. A nut 38 threaded onto the end of the hub 
25 With a thrust washer S Secures the assembly 
of the parts, drawing the shoulder 32 of the hub 
against the end of the bearing . WhereWith to 
keep the parts in alignment. A thrust Washer 33 
may be interposed between the rightWard end of 
the hub 25 and the juxtaposed end of the reel 
hub H. 
When it is desired that the sprocket 2 rotate 

with the axis A of the reel the former is se 
cured to the latter as by adjustment of the set 
screw 26; the set screws 27 and 29 being backed 
off to give the sprocket freedom of rotation in 
the bearing and preferably freedom of rota 
tion with respect to the driving Sprocket 28. In 
this condition the reel bars B will be held against 
rotation about their own axes while the reel ro 
tates about the axis of the shaft A. Such a con 
dition may be employed for one manner of load 
ing the reel as will be discussed more fully below, 
With the set screws 26 and 29 backed off and 

the set screw 2 screwed down to hold the 
sprocket 2 against rotation, the rotation of the 
reel will induce rotation of the reel bars about 
their own axes after the manner of planet gears 
in an epicyclic train under the influence of the 
chains 3 and 22. More specifically if the 
sprockets , 29 and 2 are of the same size, 
i. e., of the same pitch diameter with the same 
number of teeth, each of the reel bars B will 
be induced to turn one complete revolution for 
each complete revolution of the reel; the reel 
bars taking a direction of rotation opposite to 
that of the reel. Securing the driving Sprocket 
28 to the sprocket 2 as by the screw 29, while 
releasing the sprocket 2 from engagement with 
the axis A and the bearing , permits the Sprocket 
2 and the reel bars B to be driven independently 
of the reel or the axis thereof as by the auxiliary 
motor N through the belt or chain drive 35 con 
necting the motor and the sprocket 28. Prefer 
ably the motors M and N are adequately pro 
vided with speed controlling and Synchronizing 
means, not shown, through which any desired 
speed relationship between the reels and the reel 
bars can be established, modified or maintained 
as may be desired. Reverse gearing. U shown 
diagrammatically with each of the motors M 
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6 
and N is also preferably provided wherewith the 
relative direction of rotation of the reel with re 
Spect to the reel bars may also be controlled. 

Referring back to the condition in which the 
Sprocket 2 is held against rotation and discon 
nected from both the axis A and the driving 
Sprocket 28 it will be appreciated that I do not 
necessarily limit myself to the choice of sprockets 
which give the same speed of rotation to the 
reel and reel bars. For example, when it is de 
sired to have the reel bars rotate at twice the 
Speed of rotation of the reel and in the opposite 
direction of rotation with respect thereto, one 
may substitute for the sprocket 2 a sprocket of 
twice the pitch diameter and twice the number 
of teeth, substituting also an appropriately 
lengthened chain 22 whereupon the reel bars 
Will be caused to rotate two revolutions for each 
revolution of the reel and in the opposite direc 
tion with respect thereto. As will more: fully 
appear below it may well be desirable to have 
the reel bars rotate in the same direction as the 
direction of rotation of the reel Without recourse 
to driving the reel bars by the auxiliary motor 
N. To this end it is practicable to substitute 
for the Sprocket 2 a sun gear meshing with a 
planet gear, the latter being substituted for the 
Sprocket 28. Thereupon when the sun gear is 
held against rotation as by such means as have 
been suggested above and the reel is rotated, the 
planet gear will induce rotation of the reelbars. 
in the same direction as the direction of rotation 
of the reel, and if the gears be of the same pitch 
diameter the Speed of rotation of the reel bars 
Will be the Same as the speed of rotation of the 
reel. The art of planetary gearing is well enough 
understood so that I need not elaborate upon 
the means by which other speeds and directions 
of rotation can be established and maintained by 
the Substitution of appropriate gear trains for 
the planetary and sun gears whether geared to. 
gether directly or through idlers. Similarly my 
Specific illustration of and reference to the means 
characterized by the set screws 26, 2; and 28 for 
selectively engaging or disengaging the sprocket 
2 or planetary gear with or from the axis, the 
bearing, or the auxiliary driving means should 
not be taken as a teaching excluding the use of 
Well-known and more appropriate engaging and 
disengaging mechanisms such as clutches, brakes 
and the like for carrying out the principles of 
my invention. 

In the embodiment of my invention shown in 
Figures i and 2, the reel bars B are supported 
at both ends as is useful for many purposes. 
However my invention readily adapts itself to 
cantilever form as suggested in Figure 4 where 
in the reel axis A" would have its cantilever sup 
porting bearings, not shown, to the left as viewed 
of the reenforced spokes Kl; the reel bars B being journaled preferably in appropriate elongated 
bearings 42 at their leftward end as viewed in 
Figure 4. In this form of my invention the reel 
axis A" would be driven from its extreme left 
Ward end and the reel bar driving mechanism 
would be preferably disposed and arranged in 
Substantially the same way that it is illustrated 
and described with reference to Figures 1 and 2. 
In the cantilever form of my invention it may 
Well be desired to have the pay-on point for the 
Strand of the reel adjacent the bearing end 
thereof, i.e., the leftward end as viewed in Fig 
ures 4 and 7, with the pay-off point of the reel 
at the rightWard or unsupported end of the reel 
wherewith the pay off may take place automati 
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cally by virtue of the strand being dispensed from 
the extreme end of the threaded groove of one 
of the reel bars. When free pay off is contem 
plated at the unsupported end of a cantilever reel 
it may Well be advantageous to shave off the last 
turn or two of the threads to permit the strand 
to rest on an unthreaded part of the reel bar for 
at least a fraction of a revolution to facilitate 
a gravity pay off at a point which might not 
necessarily coincide With the exact end of the 
helical groove of a thread bar. Changing the 
direction of movement of the strands on the reel 
incident to paying on or paying off from one end 
or another of the reel Will depend on the "hand' 
of the threads of the reel bars, the direction of 
rotation of the reel bars and the direction of 
rotation of the reel as will be more fully ex 
plained below. 
My invention lends itself to the cantiliver form 

by virtue of the peculiar facility with which the 
screw threaded reel bars may be supported other 
than at the journaled ends thereof. As shown in 
Figures 4 and 5, I provide a spider 45, the hub 
46 of which is fixedly secured to the axis of the 
reel and the arms of which extend toward and 
proximate to the reel bars. 
on axes 4 which lie transversely of the planes 
that are determined by the axis of each reel bar 
and the axis of the reel are mounted for free 
rotation worn wheels 48 which mesh with the 
threads B' on reel bars B as if the bars were 
the worm elements of a worm drive; the teeth 
of the Worm wheels 48 being shaped to have 
Smooth and wide bearing engagement with the 
threads of the reel bars wherewith to support 
them radially of the reel and also to extend in 
a peripheral direction of the reel bars for such 
a Substantial distance as to steady the bars 
against circumferential movement relative to the 
Supporting Spider 5. Preferably the Worm wheels 
or at least the tooth portion thereof are made 
of low friction material in respect to the material 
of the reel bars wherewith to have a self-lubricat 
ing relation therewith. Where the reel bars are 
made of steel it may well be practicable to en 

Pivotally supported. 
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45 ploy graphite bronze worm wheels wherewith to 
obtain a self-lubricating engagement. The spider 
45 with its worm wheels 48 may also be advan 
tageously employed in the form of reels shown 
in Figures 1 and 2 to support middle portions of 
the reel bars B where the same by virtue of their 
length, strength and diameter in relation to the 
load and tension of the Strand on the reel needs 
support in addition to the support of their end 
bearings. Similarly whether my reel takes the 
form in which the reel bars are journaled, Fig 
ure 1, at both ends or are journaled in cantilever 
fashion only at one end, Figure. 4, any desired 
number of supporting spiders 45 with their Worm 
Wheels for engagement with the reel bars may 
be provided along the axis of the reel for support 
ing the bars at any desired plurality of points 
where support may be employed advantageously. 
Another cantilever form in which my invention 

may be embodied is shown in perspective in Fig 
lure 15 wherein the threaded reel bars B2 may 
be supported in cantilever bearings, not shown, 
in or behind, as viewed, the plate T which with 
appropriate driving mechanism similar to that 
herein above described comprises the reel R3. In 
this form. I prefer that the reel bars B2 be large 
with respect to the size of the reel and prefer 
ably be hollow wherewith to admit the ingress 
or egress of treating fluids or gases that they 
may pass transversely through the walls of the 
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8 
hollow reel bars through appropriate apertures e. 
Piping, spray heads or the like, not shown, may 
be disposed in the central space along the axis 
A2 between the bars to condut treating fluids to 
or from the web or strands on the reel. In this 
form the axis of rotation A2 of the reel R3 takes 
no tangible form in the neighborhood of the 
strand supporting portions of the reel bars B2 
but may and appropriately should take tangible 
form rearwardly of the plate T to facilitate the 
driving and rotatable mounting of the reel as 
a whole. In this form of my invention I prefer 
that when the reel rotates clockwise, as viewed 
in Figure 15, see arrow d, about its axis A2 each 
of the reel bars will rotate counterclockwise about 
its own axis. I prefer also that the hand of the 
threads of the reel bars be such that the strand 
S being paid on at the point O' will be advanced 
into the helical convolutions of the web W2 and, 
if desired, may pay off by gravity at or adjacent 
the pay-off point '. In this form of my inven 
tion the reel may be self-loading particularly if 
the Strand S is wet or otherwise adhesive to the 
reel bars So that if the free end of the Strand 
is lowered by gravity toward the reel from a 
point approximately above the axis A2 it will be 
carried by movement of the reel and reel bars 
through a self-loading operation until the free 
end of the strand passes the free ends of the 
reel bars whence, as suggested above, it may pay 
off by gravity if that be desired. My reel in this 
form may have especial utility where self-loading 
Strand storage, strand advancing reels are emi 
ployed in the treatment incident to the manu 
facture of Synthetic threads or yarns and where 
the Wetness of the strand facilitates the adher 
ence of the leading free end of the strand to the 
reel. The negative direction of rotation of the 
reel bars with respect to the positive direction 
of rotation of the reel facilitates self-loading be 
cause the leading end of the strand will tend to 
adhere to the first exposed portion of the thread 
of the bar that it first contacts wherewith to 
begin the paying-on operation, leading the next 
adjacent portion of the leading end of the strand 
into contact with the next following reel bar and 
SO on whilst the helical convolutions of the web 
take form on the reel and are advanced as above 
described, clearing the pay-on point for accretion 
to the load. The web of the load including the 
leading end of the strand will move relative to the 
axes of the reel bars contrary to the direction of 
rotation of the reel from one reel bar to another 
So that the leading end of the strand will be 
drawn rearwardly of itself from one reel bar to 
the other, never tending to wrap around any one 
reel bar because whenever the leading end of the 
Strand is passed from contact with one reel bar it 
is directly and continuously drawn back onto the 
following bar. 
Where it is desired to advance the strand more 

rapidly With respect to the speed of rotation of the 
reel about its OWn. axis as by rotating the reel 
bars in the Same direction as the direction of 
rotation of the reel then I prefer to provide ro 
tary brushes Q mounted for rotation in the plate 
T and rotating in the same direction of rotation 
as the reel bars with which the brushes have 
Contact So that the bristles of the brushes will 
enter the grooves of the screw thread on the reel 
bars preventing the leading end of the strand 
from adhering to the bars beyond the lines of 
contact with the brushes so that the leading end 
of the strand is passed from one bar to another 
to facilitate a self-loading operation. The 
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brushes Q underlie the web W2 of strands. On 
the reel and are out of contact therewith unless 
brushing the strands is desired for its own sake. 
As shown in the diagrammatic, view of Figure 

8 when a reel embodying my invention employs 
but four Small diameter reel bars widely spaced 
the web W of the strands on the reel takes a Sub 
stantially square form in the plane transverse 
the axis of the reel as shown in Figure 8, with 
the result that when the reel is rotated at a uni 
form velocity of rotation the speed of the strand 
paying on to and paying off from the reel will 
vary, rising to a maximum and declining to a 
minimum four times each revolution. While I 
am aware that thread or Strand tensioning de 
vices have been used for the purpose of main 
taining substantially constant tension as against 
varying velocities of lineal movement I prefer to 
maintain substantially constant velocity of lineal 
movement of the strand to and from the reel by 
Specific means shown in Figures 8 and 9. To 
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that end the Strand is fed through a fixed eye 
let 50 from its source of supply, not shown, 
thence through a movable eyelet 5, thence to the 
reel R. and is led from the reel R through the 
movable eyelet, 52 and then through a fixed eye 
let 53 to the place of consumption or collection 
of the Strand. As shown in Figure 9, I. prefer 
that the eyelets 5 and 5 lie in and/or move 
in the plane of the pay-On point that is 
transverse to the axis of the reel and that the 
eyelets 52 and 53 move in and lie respectively in 
the plane transverse to the axis of the reel which 
includes the pay-off point, . Each of the mov 
able eyelets 5 and 52 are preferably Supported 
at the ends of arms 54 and 55 respectively, which 
arms are mounted on fixed pivotal supports 56 
and 57 wherewith the swinging of the arms about 
the pivot points raises and lowers the eyelets 5 
and 52 wherewith to modify the lineal distance be 
tween the points of contact between the Strand 
and reel and the fixed eyelets 5 and 53 respective 
ly. To effect the Swinging novement of the arms 
5A and 55 their inner ends are preferably provided 
with cam engaging rollers 58 and 59 which are 
induced to follow the cams 3 and 6 funder the 
influence of weights 62 and 63 respectively. So 
that the raising and lowering of the eyelets 5 
and 52, as viewed in Figure 3, is controlled by 
the contour of the cams 6 and S ; the contour 
of which being not necessarily accurately pre 
sented in the diagrammatic view of Figure 8 is 
shaped for the purpose above stated and gives 
the result of a Substantially constant lineal speed 
and tension to the strand as through the fixed 
eyelets 50 and 53 by virtue of its balancing out 
the inherent tendency of the reel to induce a, 
variable lineal speed to the strand as the latter 
comes to and departs from the reel. 

Alternatively I contemplate that substantial 
ly constant lineal speed and tension may be 
maintained in the straid being paid on and off 
my reel by increasing the number of reel bars 
as shown in Figure 10 with or without the pro 
vision of means not shown for inducing a desir 
able and compensating variable angular velocity 
in the rotation of the reel axis. As suggested 
in Figure 10 the employment, of 8 instead of 4 
reel bars in the reel R3 will of iself very much 
reduce the variations in lineal speed of the strand 
under conditions of finaintenance of constant ten 
sion therein for geometric reasons well appreci 
ated, and in such event I have found it, prac 
ticable to bring the strand in through the eye 
let 50 to the novable eyelet 5 thence ointo and 
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10 
off the "reel through the movable eyelet. 52 and 
fixed eyelet" 53, but in this instance the movable 
eyeletS5 and 52 are supported on arms 6 and 
68 which are pivoted about fixed points 56' and 

• 57 and carry counterweights 63 and 70 tending 
to hold the eyelets 5 and 52 downwardly there 
by Stressing the Strand to impose a desirable ten 
Sion and at the same time tending to modify the 
length of Strand between the pay-of and pay 
On pointS.respectively and the fixed eyelets 50 and 
53 in a manner to preserve constant or substan 
tially constant lineal Speed and tension in the 
Strand. In the form of reel R2 shown in Figure 
10 all the reelbars may be identical or substan 
tially identical with the screw threaded bars B 
or Some of the reel bars may be externally screw 
threaded to correspond with the bars B and some 
of the bars may have Smooth cylindrical exteriors 
throughout the portions which contact and sup 
port the Web of the Strands. In a reel employing 
8 reel bars, as suggested in Figure 10, I. prefer 
that alternate bars B correspond exactly to the 
bars B, as shown in Figures 1 and, 6, when the 
non-cantilever form of reel is employed, and the 
bars 7 have merely smooth cylindrical external 
surfaces. In such a construction I prefer that 
the reel bars 7 have their Smooth external Sur 
face formed on a diameter Substantially corre 
sponding to the root diameter of the threads of 
the reel bar B, that the axes of the bars 7 be 
spaced the same distance from the axis A" of the 
reel as are the axes of the bars B, and that the 
smooth bars be supported for free rotation 
about their own axes as the same may be induced 
by contact with the web of the strands which bear 
thereupon. . It is not Without the teaching of my 
invention, however, that the bars 7 be held 
against rotation about their own axes particular 
ly if their strand supporting surfaces are smooth 
and polished wherewith to permit the Web of 
Strands Supported thereupon to have Smooth Sub 
stantially frictionless sliding movement there 
over as the latter is induced by rotation of the 
threaded reelbars 8. 

In the operation of my reel reference has been 
made above to the direction of rotation of the 
reel bars, with respect to the “hand' of the 
threads and the direction of rotation of the reel 
as the same infillence the movement of the Web 
of the helix of the strands on the reel and the 
relative positions of the pay-on and pay-off 
points. In the example shown in Figure 7 with 
the reel rotating clockwise and the reel bars ro 
tating counterclockwise as viewed from the right, 
and the pay-on point rightWardly of the pay 
off point f f, reel bars having right-hand threads 
induce the web W to move leftwardly as men 
tioned above. It follows, therefore, as a first 
variant that were all other factors kept the same 
that changing the “hand' of the thread from 
right-hand to left-hand would induce the web 
W to move from left to right as viewed in Fig 
ure 7, wherefore it would follow that the strand 
should be paid on at the leftward end of the reel 
and paid off from the reel at the rightward end. 
A further variant of the situation described 

with reference to Figure 7 has to do with the 
direction of rotation of the reel bars. Assuming 
that the situation shown in Figure 7 as first above 
described with clockwise rotation of the reel but 
with clockwise rotation of the reel bars then if 
the reel bars have right-hand threads the strands 
of the web W on the reel will be moved from 
left to right wherewith the Strands should be 
paid on at the left end of the reel and paid off at 
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the right end. When the reel bars have the same 
direction of rotation as the reel the Web on the 
reel will advance faster than the peripheral Speed 
of the reel Since for each revolution of the bars 
the Web Will be advanced on the reel and in iref 
erence to the reel a circumferential distance equal 
to approximately pi times the root diameter of 
the threads on the bars B upon which the Strands 
are Supported. 
In considering the operation of the reel of my 

invention not only the direction of rotation of 
the reel bars and the 'hand' of the threads 
thereupon is to be considered but also considera 
tion should be given to the advantageous resultS 
that may be obtained from modifying the speed 
of rotation of the reel bars with respect to the 
speed of rotation of the reel. Thus if the reel 
in an installation as above described with refer 
ence to Figure 7 is operated with a single strand 
but with the reel bars rotating at twice the Speed 
of the speed of rotation of the reel then only 
alternate thread grooves will receive the strand 
as at X, Y and Z in Figure 6, whereby the pitch 
of the helix of the Web W Will be doubled. Sini 
larly both the axial and circumferential move 
ment of the continuous helical Strands constitut 
ing the Web Will be doubled in relation to . the 
speed of rotation of the reel, the spacing between 
adjacent lengths of the strand in the Web Will be 
substantially doubled, the load on the reel for the 
same overal axial length of the Web will be 
reduced substantially in half and the time that 
the strand Will lie upon the reel for a given speed 
of rotation of the reel will be reduced approxi 
mately by half. Similarly when threaded reel 
bars such as those above described having Single 
thread Screws as shown in Figure 6, with both 
lead and pitch equal to P as shown, are rotated 
at twice the speed of rotation of the reel, double 
strands side by Side can be paid on, stored, and 
advanced and paid off from the reel with the 
same facility of operation described for the single 
strand. In such a double strand operation all 
of the radially outwardly disposed portions of the 
helical grooves of the threads of the reel bars 
will be occupied. The reel Will be fully loaded, 
but for a given speed of rotation of the reel the 
load will only remain on the reel for approxi 
mately half the time that it would have remained 
had the reel been fully loaded with the reel bars 
rotating at the Same Speed as the Speed of ro 
tation of the reel. That is to say, the pitch of 
the substantially helical path of the strand on 
the reel can be conveniently modified by modi 
fication of the speed of rotation of the reel bars 
about their own axis relative to the Speed of ro 
tation of the bars about the axis of the reel, i.e., 
relative to the speed of rotation of the reel. 
My teaching is not limited to the employment 

of single thread screws in the surfaces of the 
threaded reel bars since the utility of double or 
multiple thread screws, especially for handling 
double or multiple strand operations Will be ap 
preciated in view of the principles above discussed. 
and the general principles and advantages of 
my invention. For example double thread Screws 
employed on reel bars running at the same speed 
of rotation as the speed of rotation of the reel 
will give the same increased rate of axial move 
ment to the strands of the web as the single 
thread bars running at twice the Speed of rota 
tion of the reel but will impart to the Strands 
constituting the web only the same circumfer 
ential movement relative to the reel aS is in 
parted thereto by the rotation of any reel bar 
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12 
whose speed of rotation is equal to the Speed 
of rotation of the reel. 

Variations in the speed of rotation of the reel 
bars with respect to the speed of rotation of the 
reel other than in the integral multiples above 
mentioned will have the effect of changing the 
axial location or the axial locus of the load. On 
the reel including the locus of the pay-On and 
pay-off points. For example in the first above 
described operation of the reel of Figure 7 with 
Single thread right-hand Screws formed on the 
reel bars and the reel bars rotating counter 
clockwise at the same speed of rotation that the 
reel rotates clockwise if the speed of the reel 
bars were reduced down to 80% the speed of 
rotation of the reel, as by control through the 
auxiliary motor N etc., then correspondingly the 
axial movement of the helical convolutions of 
the Web W Would be reduced whereby the locus 
Of the Web W Would shift from left to right 
shifting the pay-on and pay-off points and 

correspondingly. It also follows that if it 
Were desired to shift the locus of the Web left 
Wardly that the same would result by increasing 
the Speed of rotation of the ree bars above that 
Speed at which the locus of the web is held in 
an axially fixed position. 
The locus of the web will continue to shift 

position, so long as the Speed of the barS re 
mains at the non-integral value and Will ulti 
mately leave the reel or jam up at the ends. In 
order to maintain the locus at the desired posi 
tion the speed should be restored to its normal 
value. The utility of this ability to shift the 
locus of the web night be illustrated by the ex 
ample of a Vertical cantilever reel Substantially 
one half of which including the free end thereof 
is innersed in a treating liquid. The reel may 
be conveniently and easily loaded and the Web 
formed on the upper half of the reel which is 
exposed to the open air; the speed of the bars 
may then be varied as described above to move 
the locus of the Web onto the Submerged half 
of the reel with the pay-off point located just 
at the Surface of the liquid. The Speed may then 
be restored to normal operating Speed with the 
result that the Web Will be maintained in Sub 
merged position. If for any reason it should be 
desired to temporarily stop the operation, the 
Web can be shifted clear of the liquid in the 
manner described and the reel then halted, leav 
ing the web free from the action of the liquid 
which otherwise night have a harmful effect on 
the Web. 
My teaching is not necessarily limited to the 

positive driving and rotation of the reel bars as 
by the SprocketS and chain 8 etc. for Strand 
Storage, Strand advancing operation since it is 
not impracticable under Some conditions includ 
ing those to be mentioned below to operate my 
reel satisfactorily with the reel bars supported 
for free rotation about their own axes. Refer 
ring for example to Figure 7, if the reel as there 
in first described is rotated about its own axis in 
a clockwise direction as viewed from the right, 
the reel bars being free from the driving or re 
Straining mechanism whereby to be freely rotata 
ble about their OWin axes, and the reel being loaded 
as Suggested in Figure 7, then if the reel be ro 
tated about its own axis the web W of the strand 
On the reel may be induced to move with respect 
to the reel and the axes of the reel bars by con 
trol of the relative tension in the portions of the 
Strand leading to and leading from the reel re 
Spectively. If the reel bars be so threaded that 
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negative movement of them with respect to the 
reel will advance the web from the pay-on to the 
pay-off point then a controlled tension in the 
portion of the strand leading to the pay-On point 
in excess of the tension in the portion of the 
straindleading away from the pay-off point Such 
as to induce negative rotation of the reel bal's 
about their own axes: at the. Speed required to 
facilitate the operations above described will pro 
duce the desired strand storage, strand advancing 
operation of the reel, Similarly if the threads 
of the reel bars be such...that the desired move:- 
ment of the web axially of the reel requires that 
the web advance, circumferentially. With respect 
to the reel in the direction of reel rotation thena, 
proper excess of tension in the strand leading 
away from the reel with respect to the tension in 
the strand leading to the reel may be availed of 
to provide the necessary, rotation of the reelbars 
about their own axes. As presently advised this 
mode of operation appears to have a limit of prac 
ticability at the point where the tensions required 
to rotate the bars Via, the strand would exceed 
the tensions that may be advantageously, or desir 
ably in posed hereupon. - . . . . 
Another mode of operating ny reel, : Or a plu 

rality thereof in series, which may be mentioned 
as a practical variant of one of the inodes.first 
above described is that the reel or one or more 
of a series of reels be given its or their bodily ro 
tation about itS or their own axis or axes essen 
tially, or in part through the tension in the strand 
leading from one- or nore: of the reels as distin 
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bars not only with regard to the desired strength 
thereof but also with regard to the receptivity of 
the radially outwardly disposed portions of the 
thread grooves to the strands. For example, if it 
Were desired to Support but three strands per inch 
and the strands were but an eighth inch in diam 
eter then a Screw thread of Such high pitch with 
its thread grooves approximately an eighth inch 
in width would but poorly receive the strands 
especially, where the pitch of the helix of the web 
is the same as the pitch of the screw and the 
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guished from driving the reel or all the reels in 
a series about its or their own axes by the motor : 
M or similar motors for each reel in a series. In 
Such a circumstance it is: entirely practicable to 
cause the Tree bars to have a certain. Speed of, co 
tation about their own axes relative to the Speed 
of rotation of the reel or reels about its axis or 
their axes, as for example by Securing the Sprock 
ets; 2 of all such reels against rotation whereby 
to facilitate the desired axial and circumferential 
movement of the convolutions of the helix of the 
web with respeet to the reel or reels while the same 
and the rotation of the reels and reel bars are 

40 

induced wholly or partiy by tension in the payed 
off strand. Again the desirability and practica 
bility of working the reel or reels wholly, or partly 
through tension in the strand ninay well be gov 
erned by the nature of the strand, the number of 
reels in a series, and the desirability of imposing 
the necessary tension upon the Strands at Some 
or all parts of its length: Or condition. 
While it is suggested in Figure 6 that the width 

of the thread grooves be equal to about half the 
pitch of the threads more or less according to 
known thread forming practice, I do not limit 
myself to the conventional thread for ins; but coin 
template that both the forms of the threads 
with respect to their roundness orangedness as 
well as with respect to the relation of the Width 
of the groove to the pitch othereof may be con 
veniently, advantageously and judiciously selected 
according to the needs and purposes to which any 
invention is put. For example, if it be desired 
to use my reel for the pirpose of drying Strands 
it would ordinarily be advantageous to Space the 
strands more widely wherewith to perinit the cir 
culation of air or gases therebetween than might 
be the case if it were desired to wet the Strands 
as by partial or total submergence of the web in 
a fluid or liquid wetting agent. Similarly coin 
siderations of design will guide one skilled in the 
art in his choice of the diametrical size of reel 
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Screw. is of Small pitch diameter such for exain 
ple as three-fourths inch. Under. Such circum 
stances the strand receiving portion of the thread 
grOOWe night well receive the Strand more satis 
factorily if the screw were two or three inches in 
diameter. . ' - : 
My invention also lends itself. With peculiar 

advantage to the , control of the tension of the 
Strands in the Web that comprise the load on 
the reel during the path of movement of the 
strand on the reel from the pay-on to the pay-off 
point. This has especial utility where the treat 
ment of the strand while it is stored on the reel 
involves or may advantageously provide: either 
a shrinkage or stretching of the strand. Where 
for example it is desired that the strand be shrunk 
during its treatment on the reel then it is emi 
nently practicable in my invention to employ 
tapered threaded reel bars having decreasing 
pitch diameter from or adjacent the pay-on 
point to or adjacent the pay-off point. Such 
reelbars mounted with their axes parallel to the 
axis of the reel and otherwise similar to the 
threaded reel bars above discussed and employed 
in reels similarly operated will define the helix 
of the web with the turns of the helix of greater 
length at the pay-on point than the length of the 
turns at the pay-off point wherewith the shrink 
ing strand may be maintained under a substan 
tially.constant or desirably variable tension dur 
ing the time... it is stored and advanced on the 
reel and will be free from any deleterious tend 
ency to slip or bind with respect to the points 
Or areas upon which it is supported on the reel. 
Conversely, when it is desired to stretch or sac 
commodate for stretching of the strand sup 
ported on the reel the pitch diameter of the screw 
thread form of the reel bars may be correspond 
ingly or appropriately increased in the direction 
from the pay-on point to the pay-off point of the 
reel... I am not unaware that a desirable change 
in the relative length of the turns of the helix 
of the web might also be affected by permanently, 
adjustably or yieldingly inclining the axes of the 
reelbars With respect to the axis of the reel aind 
in the plane thereof, regard being had for a corre 
sponding modification of the driving mechanism 
as by the employment of angled drives or uni 
Iversal joints between the ends of the reel bar 
journals and the driving gears. Or Sprockets aSSO 
ciated therewith. . . . 
One of the advantages of my invention is that 

the strand or strands are supported on the reel 
and/or make contact, therewith in the groove of 
the threaded reelbar. Or bars which taken with 
the tension in the strand or strands locates and/or 
secures the load or web of strands against un 
desirable-shifting movement, on the reel. There 
fore a reel embodying, nay, invention lends itself 
to employment in substantially any position as 
with its axis horizontal, vertical or inclined from 
the vertical. Especially when my reel takes 
cantilever form as shown in Figures. 4- and 15 its 
free, i. e. unsupported end, may when desired 
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be immersed with its axis vertical submerging 
all or part of the load supporting portions of the 
reel and reel bars into liquid with which it may 
be desired to treat the strand. 
Loading the reel is preferably accomplished in 

ways wherein the principles of my invention are 
most fully enjoyed. -- 
One practicable method of loading my reel is 

suggested above with especial reference to Figure 
15, wherein the adherence of the leading end of 
the strand being paid onto the reel is taken 
advantage of whereby to induce the Strand to be 
led to form the helical convolutions of the Web 
by its adherence to a first and to succeeding reel 
bars, while both the reel and the bars are being 
rotated about their respective axes as in the nor 
mal or intended strand storage, strand advanc 
ing operation. With reels of the forms more 
specifically suggested in Figures 1, 2, 4 and 7 
wherein the reel bars are of Small diameter With 
respect to the space between them adhesive load 
ing tends to be encumbered by reason of the 
length of strand that may dangle between bars. 
Having regard however for the greater facility 
afforded by closely spaced reel bars and particu 
larly in the forms wherein the reel bars are 
rotated on their own axes in a direction opposite 
the the direction of rotation of the reel, it is 
practicable and often desirable to load the reel 
by adhesion of at least a leading portion of the : 
strand longer than the peripheral spacing be 
tween reel bars to the grooves of the reel bars. 
When the strand does not naturally tend to ad 
here a leading length may be treated with a fluid 
which will give at least temporary adhesive quali- 3: 
ties, the residuum of which fluid as may be left 
in the grooves of the reel bars perferably being 
such as to have no deleterious effect upon the 
remaining lengths of the strand or the desired 
treatment thereof. Alternatively static electricity 
may be used for loading adhesion. Similarly an 
adhesive leader may be attached to the leading 
end of the strand to perform the Same function 
as an adhesively treated leading portion. In 
either event it is practicable to lay or squeeze 
the adhesive leading end or leader of the strand 
to the groove of the reel bar at the pay-on point 
and thereafter to begin the rotation of the reel 
about its axis and the rotation of the reel bars 
about their axes in the relation for the intended 
strand storage, strand advancing operation 
wherewith the adhesive portion of the leading end 
of the strand will at approximately the first 
quarter turn (where four reel bars are employed) 
make adhesive contact with the outwardly ex- 5: 
posed portion of the groove of the thread of the 
next following reel bar and thereafter until the 
reel is loaded with the desired number of convo 
lutions of the web, the adhesive portion of the 
leading end of the strand will have adhesive 
rolling contact with at least one reel bar, laying 
onto and adhering to following bars while peel 
ing off leading bars, as the strand and Web are 
moved “backwardly' with respect to the reel bars. 
When the extreme end of the Strand loses con 
tact with the initial reel bar it will tend to fall 
toward the axis of the reel at least in one posi 
tion of the reel and to increase its adhesive bond 
on the next following bar wherewith to continue 
to hold the leading portion of the Strand in its 
desired position at the advance end of the helix 
of the web as the same is being formed on the 
reel. Where a cantilever reel is being loaded 
from its supported end, the leading end of the 
strand may be permitted to pay off by gravity 
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When it has advanced to the free end of the reel, 
or in either the cantilever or non-cantilever 
forms the leading end may be drawn from the 
reel when it reaches the pay-off point after 
stopping the reel, or alternatively without stop 
ping the reel preferably with the aid of a brush 
or air blast or both as convenience Suggests in 
view of the nature of the strand and other cir 
cumstances of Operation. 
A variant of this method of loading consists in 

winding the leading end portion of the strand 
in the groove of the thread of one of the reel 
bars from the pay-on point a few turns, if the 
leading portion of the strand tends to adhere to 
the reel bar, or preferably all the way to the 
plane of the pay-off point if the strands have no 
Substantial tendency to adhere to the bar. 
Then as the reel is rotated with the reel bars 
turning "backward' relative to the reel in the 
normal and intended Strand storage, strand ad 
vancing relation the strand that is wound on the 
bars will pay off the bar and into the leading 
convolution of the web at exactly the desired and 
proper rate to Supply and give a uniform tension 
in the strand and to facilitate laying Succeeding 
convolutions of the helix of the Web onto the 
reel at the pay-on point. The “few turns' of 
adhesive lead should preferably contain a por 
tion of Strand long enough to reach and adhere 
to the next following reel bar before detaching 
from the bar on which it is first wound for the 
reasons above described. Where the groove of 
the bar is Wound from the pay-on to the pay-off 
point the extreme end of the strand will roll out 
of its thread groove just at the moment that the 
helix of the Web becomes completely fromed. 
Thereupon the extreme leading end of the strand 
may be conducted away from the reel and the 
loading cycle is completed; the reel being run 
ning or ready for running in its intended fashion. 
Another Way to load the reel is to removably 

Secure the leading end of the strand to one of 
the reel bars at or adjacent the pay-off point 
as at , Figures 7 and 9, either by looping the 
Strand around the pay-off groove of the bar or 
by attaching the strand to a hook, the curved 
end of which partially encircles the pay-off 
groove, see the hooked end 75 of the member 
76, Figure 11, then, while restraining the reel 
bars from rotation about their own axes, to 
rotate the reel about its axis, traversing the 
guide for the incoming strand as from the point 
T2 to the point T3, Figure 7; the rate of traverse 
being equal to the desired pitch of the helix of 
the load or Web as the same is thereby formed on 
the reel. When the desired load has been wound 
onto the reel the leading end of the strand is 
disconnected from the pay-off point, the reel 
bars connected to rotate about their own axes, 
and With the leading end appropriately led and 
guided from the reel, the reel may be started 
up and Operated in the intended strand storage, 
strand advancing manner above described. 
Another practicable means of loading the reel 

is illustrated in Figures 11 and 12 wherein for 
the sake of illustration a partial quadrant of a 
reel Such as the reel shown in Figures 1 and 2 is 
illustrated with the reel bars B mounted on the 
end of the Spokes K. Here the hooked loading 
member 76 has its hooked end 75 formed to lie 
in the groove of the threaded reel bar wherewith 
to be given axial movement along the bar when 
the bar is rotated as from the upper full line 
position to the lower dotted line position shown 
in Figure 12. Thus upon rotation of the reel 
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bars about their own axes the loading member 
16, while held substantially in the transverse 
position shown in Figure 11 by the tension of 
the strand S will have axial movement carrying 
the leading end of the strandaxially of the reel 
and reel bars to facilitate paying on to the reel 
of the helical convolutions of the web at the 
pay-on point 0, Figure 12. Assuming the reel 
is rotating counterclockwise as shown in Figure 
11, and indicated by the arrow a thereof and the 
reel bars are rotating clockwise as viewed in 
Figure 11, then the loading member 16 is required 
to furnish a supply of the strand wherewith to 
permit the leading end of the strand along with 
the convolutions of the web to have that 'clock 
wise. movement relative to the reel bars: as the 
same is 'induced by rotation of the bars about 
their own axes. To provide the proper supply of 
strand material at the leading end thereof a 
Spool silis pivotally mounted on an axis 78 car 
ried by the member 76 and the spool is wound 
with an appropriate length of strand as at 79 
wherewith to carry sufficient strand to pay out 
to the reel, a length approximately equal to pi 
times the root diameter of the reel-bars times 
the number of revolutions that the reelbars will 
make during the loading operation. That is, if 
it be desired to load the reel with 50. Single pitch 
convolutions of the Web, then a reel bar of Single 
thread form, will take 50 turns, and, having a 
one inch root: diameter, the spool will be 
provided with approximately 50 times pi inches 
of strand. Preferably the Spool resists rotation 
about its axis 78, either by an appropriate fric 
tion brake, clock. Spring. Or the like, not ShOWn, 
wherewith to provide the desired tension in the 
leading end of the strand S. The loading opera 
tion requires merely that the member 76 be 
hooked onto one of the reelbars at the pay-on 
point () with the strand emanating from the 
Spool i7 connected with the straad to be paid 
onito the reel, the latter being led onto the reel 
in the transverse plane of the pay-off point as 
shown in Figure 12. Then normal operation. 
of the reel for: strand storage, strand advancing. 
Operation Will carry the loading linenber 6 
axially and circumferentially as above described 
and will provide the necessary quantity of strand 
material at the leading end of the strand whilst 
the main body of the load is being paid on as 
from the point 80, Figure 12, from the main 
source of supply of strand material. When the 
member 76 has reached the pay-off point if, 
as shown diagrammatically in dotted lines in 
Figure 12, the reel is stopped, the member 76. 
removed from the bar and preferably carried 
off the reel in the plane of the pay-off point as 
shown in the second dotted position 8 where. 
the Strand may then be connected to be dra Wr 
in its path to consumption and use after first 
being separated or severed from: the loading 
member 76. - 
The loading member 6, modified in function 

as, hereinbelow described, may also be advan 
tageously employed to load that form of my 
reel in which and While the reel bars rotate in 
the same direction as the direction of rotation 
of the reel; the member 76 with its spool T 7 in 
this instance taking up instead of paying Out 
the leading portion of the strand to maintain 
the-desired tension thereof and of the Web or 
load during the loading operation. For such 
service. I prefer that only the extreme leading 
end of the strand be secured to the spool. 77 
after the spook has been 'wound-up' against 
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18 
such means as a clock spring or the like, 'riot 
shown, wherewith the spool under the influence 
of the stressed spring will draw upon itself the 
leading portion of the strand as the same? With 
the web is advanced relative to the -axes: of 
the reelbars in the direction of reel rotation. 
Otherwise the operation of loading the reele in 
this circumstance will be much "the same as 
that next above: described, excepting that the 
spool T will tend to be loaded with strand Whel 
it arrives at the pay-off point' wherefor it may 
be conveniently unloaded and its spring rewound 
by merely carrying it manually past: the posi 
tion 8 while holding the reel against rotation. 
A last and sometimes preferred form of meth 

od and means for loading my reel is now-de 
scribed with reference to Figures 13 and 14. In 
this form of my invention I provide: an auxiliary 
externally threaded loading screw or bar 83;the 
purpose, function and results whereof are in 
many respects similar to those pertaining to the 
loading member 76 insofar as: the screW83 is 
availed of to provide a supply of or Storage Space 
for the leading portion of the Strand as WelliaS 
to position correctly the leading convolution of 
the helix of the load as the load is being paid on 
to the reel. In a reel R. of the general form 
shown in Figures 1 and 2, and diagrariannatically 
in Figure 13, the loading screw 83 is preferably 
disposed about midway between adjacent reel 
bars B with its axis parallel to the axis A of the 
reeland slightly below the plane of the axes:of 
the said bars whereWith to underlie the Web' W 
when the reel is loaded and/or loaded and ope 
erated, See also Figure 14; the screws83 having its 
threads preferably identical in all respects, in 
cluding diameter, pitch, lead, singleness or multi 
plicity, taper, if any, and form with the threads 
of the reel bars Band being-induced or permitted 
to have the same speed and direction of rotation 
as the reelbars at least during the loading op 
eration. Preferably the ends: 84 and 85 of the 
screw 83 comprise smooth journals which are ro 
tatably mounted in bearings 86 and 87 carried on 
the ends of spokes 88-and-89 radiating from the 
hubs H. The spoke 89-carries the bearing 81 on 
a universal pivotal-support 90 by virtue of which 
the screw 83 may be quickly removed from or 
inserted in the reel for reloading or unwinding. 
as the case may be. The spoke'88 also carries 
a bearing 9 in which the journal of the sprocket 
92 is supported; the sprocket-preferably being. 
identical with the sprockets 7 and engaged by, 
the chain fB. The axis of the Sprocket is prefer 
ably disposed radially outward of the axis-of-the 
screw 83 wherewith to have workable engage 
ment with the chain, and an angled drive 93 de 
tachably connects the sprocket and the screw to 
drive the latter at the speed of the reel bars. A 
Spring 94 surrounding the journal-85 and inter 
posed between the bearing 87- and the shoulder. 
95 on the screw urges the screw leftwardly; as 
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viewed in Figure 14, causing the shoulder 96 to 
bear on the end of the bearing 86. The journal 
84 being shorter than the exposed part of the 
journal 85 within the spring 94, forcible manually 
induced movement of the screw rightwardly re. 
moves the journal:84 from the bearing 86 where: 
upon the Screw may be swung about the 'Spivot: 
90 and, when desirably inclined more, or less: to 
Ward or from the axis of the reel may be with. 
drawn from the bearing 87 and then removed 
from the reel; a reverse procedure permits:aulick 
insertion of the Screw into its operative position 
shown in Figure 14, " . . . . . 
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... To load the form of my reel in which the reel 
bars rotate oppositely of the direction of reel 
rotation strand is Wound on the Screw for a dis 
tance. corresponding to that from the plane of 
the pay-off to the plane of the pay-on point as 
viewed. With the Screw positioned as in Figure 14; 
the winding being done, preferably, while the 
Screw is detached from the reel. The Screw is 
then inserted in the real and the strand led from 
the screw over the adjacent and following reel 
bar and the pay-on point thereof; the ex 
treme leading end f of the strand lying at the 
opposite end of the screw 83 and in approximater 
ly the end of the thread groove thereof, but more 
particularly substantially in the plane of the in 
tended pay-off point for the load to be put on the 
reel. Thereupon normal rotation of the reei, 
with the bars B and screw 83 turning oppositely 
of the direction of the reel rotation, pays the 
leading portion of the strand off the screw 83 
and into the leading convolution of the web on 
the reel as that convolution advances axially 
away from the pay-on point whilst the major 
portion of the Web is paid on at the point . 
Figure 14 shows the parts with the reel approxi 
mately half loaded, the part 98 of the strand 
passing from the mid portion of the Screw 83 
to the mid portion of the folioWing ree bar. 
Continued rotation of the reel as above described 
will continue the operation of paying of the 
strand from the screw 83 to the reel bars B until 
the reel is loaded for substantially the same axial 
distance that the screw 83 was wound with 
strand in the first instance. 
To load the form of my reel in which the reel 

bars rotate in the same direction of rotation as 
the direction of rotation of the Wheel, the screw 
83 is positioned in the reel devoid of strand or 
more particularly, devoid of Strand throughout 
that portion of its axial length corresponding to 
the axial length of the load which is intended to 
be put on the reel. Thereupon the incoming 
Strand is led to the pay-on point of the reel and 
therebeyond in the direction of reel rotation to 
the screw 83 where it is secured, preferably adhe 
sively, to the screw in approximately the plane 
of the pay-on point which is normal to the axis 
of the reel. Thereafter rotation of the reel and 
reel bars in their normal strand storage, strand 
advancing relation and rotation of the screw 83 
in the same direction of rotation as the reel 
bars Will effect the loading Of the reel and the 
simultaneous loading of the screw 83 since the 
portions of the strand following the extreme 
leading end thereof will be advanced to the 
screw 83 from the following reel bar from the 
leading end of the leading convolution of the 
helix of the Web as the Web is formed on the 
reel whilst in this instance the Web Will be ad 
vanced around the reel by virtue of the positive 
direction of rotation of the reel bars. Which Sup 
port the web. Thus for each revolution of the 
reel a length of strand approximately equal to 
pi times the root diameter of the threads of the 
reel bars and the threads of the screw 83 will 
be paid from the web of the reel to the screw 
and the latter will receive the Same annount Of 
strand that is paid out of the web incident to 
its loading. Thus, when the reel is half loaded 
for example the situation will be different from 
that shown specifically in Figure 14 since the 
screw 83 will be loaded in the same axial Zone 
that the reel is loaded as the loading progresses. 
When the reel is fully loaded or has its desired 
load and has come to rest, the screw 83 may 

10 

20 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

20 
then be removed and the leading end of the 
strand transferred from the screw to or toward 
the point of consumption of the strand or al 
ternatively that portion of the strand which will 
then lie between the pay-off point on the reel 
and the screw 83 may then be severed; leading 
the strand from the reel away in the direction 
of and for consumption and permitting the screw 
83 in its fully wound condition to remain idly 
present and rotating on the reel as a matter of 
convenience. 
While the foregoing description of certain pre 

ferred and modified forms, embodiments and 
practices of my invention will have exemplified 
the fundamental principles thereof in Specific 
forms and applications, it must be taken as ill 
lustrative and not exclusive of other forms, em 
bodiments and practices in which my invention 
may be employed advantageously. For example 
the matter of a rolling support for the web of the 
load in the moving helical grooves of Some or 
all the reel bars taken. With the bodily movement 
of the reel bars around an axis wherewith to 
provide a "free' groove at the pay-on point as 
each grooved bar comes to the pay-on point does 
not necessarily require the symmetrical relation 
of the bars to Such axis nor the number or air 
rangement thereof herein specifically illustrated. 
Changes, modifications and improvements in the 
forms and embodiments of my invention herein 
exemplified and discussed Will occur to those 
skilled in the art when they come to understand 
the principles of my invention and the teachings 
hereof, wherefore I do not care to be limited in 
the Scope of my patent to any Such specific forms 
and embodiments nor in any manner other than 
by the claims hereof fairly construed. 

I claim: 
1. A continuous pay-on and pay-off reel having 

strand supporting reel bars mounted for rotation 
about their own axes and for bodily movement 
about a common axis, Said reel bars having 
threads in which the Strand is Supported, means 
for rotating said bars about their own axes, means 
for moving said bars bodily about said common 
axis, and means comprising Worm wheels mounted 
On axes transverse to the axes of Said threaded 
bars and engaging the threads of said bars for 
Supporting Said bars against in Ward deflection. 

2. A continuous pay-on and pay-off reel having 
Strand supporting reel bars mounted for rotation 
about their own axes and for bodily movement 
about a common axis, said reel bars having 
threads in which the strand is supported, means 
for rotating said bars about their own axes, means 
for moving said bars bodily about said common 
axis, the axes of said strand supporting bars be 
ing Substantially parallel to and substantially 
equally spaced from said common axis, said reel 
bars being supported at one end of the reel and 
having their ends exposed at the other end of the 
reel and Worm. Wheels engaging the threads of 
the bars and Supporting said bars against in Ward 
deflection, and means supporting said worm 
Wheels on axes transverse to the axis of said bars. 

3. A Strand storage, strand advancing reel 
mounted for rotation about an axis comprising 
a plurality of threaded strand supporting bars 
rotatable about their own axes and rotatable 
bodily about the reel axis, means to drive said 
reel to rotate said bars, and supporting means 
engaging only the inner surfaces of said bars to 
Support Said reel bars against inward deflection. 

4. A reel according to claim. 3 in which said 
Supporting means is of low friction material. . 
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5. A reel according to claim 3 in which said 

Supporting means comprise members rotatable 
about axes transverse the axes of said bars. 

6. A reel according to claim 3 in which said 
bars are supported at one end of said reel inde 
pendently of said supporting means and have 
their ends exposed at the other end of said reel, 

7. A reel according to claim 3 which includes 
a plurality of bearings associated with said reel . 
and disposed at longitudinally spaced positions 
along the axis of said reel, said bars being jour 
naled in Said bearings and said Supporting 
means being located intermediately of said spaced 
bearings. 
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