
US 20090065.630A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2009/0065630 A1 

Moore, III (43) Pub. Date: Mar. 12, 2009 

(54) LAYERED TAPE GUIDE SPOOL AND Publication Classification 
ALIGNMENT DEVICE AND METHOD 

(51) Int. Cl. 
B65H 7.5/14 (2006.01) 

(76) Inventor: Mather G. Moore, III, Katy, TX B23P II/00 (2006.01) 
(52) U.S. Cl. ........................................... 242/603; 29/428 

Correspondence Address: (57) ABSTRACT 
OSHALIANGL.L.P. 
TWO HOUSTON CENTER,909 FANNIN, SUITE A layered tape guide spool having a plurality of guide rods, 
35OO each of which have a first and a second guide member. The 
HOUSTON, TX 77010 (US) gaps between adjacent guide rods and the gaps formed 

between the first and second guide members define a gap that 
(21) Appl. No.: 11/853,626 urges the tape stacks together into a desirable rectangular 

shape. The resulting tape stacks are then wrapped onto a 
(22) Filed: Sep. 11, 2007 tubular core or onto existing layers on a tubular core. 

G 
82 

35 

22 
  

  

  

  

    

  

  

  

  

    

  



Patent Application Publication Mar. 12, 2009 Sheet 1 of 11 US 2009/0065630 A1 

  



US 2009/0065630 A1 Mar. 12, 2009 Sheet 2 of 11 Patent Application Publication 

JLRIV RHOIRICH Z 'OIH 

JLRIV RHOIRICH £ "OIH 

^NNNNNNNN CNNNNNNNN NNNNNNNN 

919 1 
  

  

  

  



US 2009/0065630 A1 Mar. 12, 2009 Sheet 3 of 11 Patent Application Publication 

  



US 2009/0065630 A1 Mar. 12, 2009 Sheet 4 of 11 Patent Application Publication 

Z8 

(SN ºg No. &D 

  

  

  

  

  



US 2009/0065630 A1 Mar. 12, 2009 Sheet 5 of 11 Patent Application Publication 

l' yz 

  

  

  

  

  

  



Patent Application Publication 

S 

Mar. 12, 2009 Sheet 6 of 11 US 2009/0065630 A1 

N 
7 

CO oxO 
N. N. 

loo 

| 

  

  

  

  

    

  

  

    

    

  



Patent Application Publication Mar. 12, 2009 Sheet 7 of 11 US 2009/0065630 A1 

  



Patent Application Publication Mar. 12, 2009 Sheet 8 of 11 US 2009/0065630 A1 

  



US 2009/0065630 A1 Mar. 12, 2009 Sheet 9 of 11 Patent Application Publication 

XXX 
X XXX 

FIG. 16 FIG. 15 

  

  

  

  

  

  

  

  

    

  

  

  

  



Patent Application Publication Mar. 12, 2009 Sheet 10 of 11 US 2009/0065630 A1 

SS 
2). 
ZN 

  

    

  



Mar. 12, 2009 Sheet 11 of 11 US 2009/0065630 A1 Patent Application Publication 

  

  

  

  

  

  

  

  



US 2009/0065630 A1 

LAYERED TAPE GUIDE SPOOLAND 
ALIGNMENT DEVICE AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

0002. Not applicable. 

REFERENCE TO MICROFICHEAPPENDIX 

0003) Not applicable. 

BACKGROUND OF THE INVENTION 

0004. 1. Field of the Invention 
0005. The field of the invention is an alignment and posi 
tioning device for use with stacks of flexible strips of material 
when constructing a composite tubular assembly. 
0006 2. Description of the Related Art 
0007. This is an improvement on the device used to manu 
facture the composite tubular assembly in the invention dis 
closed in U.S. Pat. Nos. 6,804,942 and 6,491,779, which are 
herein incorporated by reference. 
0008 Composite tapes, referred to in the industry as tape 
stacks, are formed from a plurality of thin tapestrips. The tape 
stacks are then helically wound onto a tubular core. During 
the wrapping of the tape stacks, gaps can occur between 
adjacent tape stacks. The gaps can reduce the pressure integ 
rity of the tubular core by potentially allowing pressure to 
extrude the tubular core through the gaps between the adja 
cent tape Stacks. 
0009. The tape stacks can also become skewed or slurred 
Such that the cross section of the tape stacks forms a paral 
lelogram shape instead of a desirable rectangular shape. A 
parallelogram shape reduces the structural strength of the 
tubular core and can result in the failure of the tubular core 
during internal pressure loading. 
0010 Prior art gathering dies include a comb-like device 
that gathers the individual tapes together while wrapping the 
resulting tape stack on the tubular core or on top of an existing 
layer. The prior art gathering dies do not align the individual 
tapes and therefore the resulting tape Stacks become skewed 
or slurred as they are being wrapped onto the tubular core or 
on top of an existing layer. Also, the prior art gathering dies do 
not provide desirable uniform spacing between the individual 
tape stacks. The problem can become more pronounced as the 
diameters of the tubular core becomes greater because addi 
tional tape stacks are required to cover the tubular core and to 
contain pressure within the tubular core. 

BRIEF SUMMARY OF THE INVENTION 

0011 What is needed is an apparatus that provides a guide 
spool that aligns tape Stacks during the winding of the tape 
stacks around a tubular core. The guide spool should maintain 
the tape stacks in an approximately uniform rectangular or 
square cross section at the point in time where the tape stacks 
approach the surface of the tubular core or the surface of 
underlying layers above the tubular core. 
0012. The guide spool should also maintain a uniform gap 
between adjacent tape Stacks to provide maximum strength to 
the tubular core, or to layers on which the tape stacks are 
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wound. This need can become especially great when laying 
down a burst layer onto a tubular core. 
0013 The device according to this invention comprises a 
plurality of guide rods that have a proximal and a distal end. 
The guide rods extend from a first rotatable flange member. 
The proximal end of the guide rods is positioned about an 
approximate circular shape on the first rotatable flange mem 
ber. A first tape stack retaining member is positioned on each 
of the guide rods. Each of the tape stack retaining members is 
generally formed in a blade shape that has an end that extends 
away from the first rotatable flange member. A second tape 
stack retaining member is positioned on each of the guide 
rods and is separated from the end of each of said blades 
thereby forming a gap between the end of each of the blades 
and the retaining member in which the tape stacks pass. 
0014. The gap formed between the guide rods, the first 
tape stack retaining member and the second tape stack retain 
ing member urges the tape stacks into a rectangular cross 
section, thereby preventing a skewed or slurred cross section 
shape. 
0015. A method of forming a guide spool for positioning 
tape stacks on a tubular member is disclosed, which com 
prises the steps of providing a plurality of guide rods having 
a proximal and a distal end, extending the distal end of the 
guide rods from a first rotatable flange member, positioning a 
first tape Stack retaining member on each of the guide rods, 
extending an end of each of the first tape stack retaining 
members away from the first rotatable flange member; and 
positioning a second tape stack retaining member on each of 
the guide rods that is separated from the end of said first tape 
stack retaining member whereby a gap is formed between the 
end of each of the first tape stack retaining members and the 
second tape stack retaining member through which the tape 
Stacks pass. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is an isometric view of a prior art gathering 
die device. 
0017 FIG. 2 is a cross sectional view of an example of the 
irregular spacing and skewed tape stacks produced with the 
prior art gathering die of FIG. 1. 
0018 FIG. 3 is a cross sectional view of an example of a 
gap between adjacent tape Stacks produced with the prior art 
gathering die of FIG. 1 and the resulting extruded tubular 
COC. 

0019 FIG. 4 is an isometric view of the present invention. 
0020 FIG. 5 is a sectional view of adjacent tape stacks 
constructed from the present invention. 
0021 FIG. 6 is a side view of an embodiment of the 
present invention including tape stacks being applied to a 
tubular core. 

0022 FIG. 7 is a sectional view taken along the lines 7-7 in 
FIG. 6. 

0023 FIG. 7A is an alternative sectional view taken along 
the lines 7-7 in FIG. 6 in which the tubular core is smaller in 
diameter than the tubular core shown in FIG. 7. 

0024 FIG. 8 is an end view of the exit end of an embodi 
ment of the present invention. 
(0025 FIG.9 is a sectional view taken along the lines 9-9 in 
FIG 8. 

0026 FIG. 10 is an assembly view of the guide rod and 
related parts of the present invention. 
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0027 FIG. 11 is apartial isometric view of an embodiment 
of the present invention that includes adjustable guide rod 
pivot members. 
0028 FIG. 12 is a partial top view of FIG. 11. 
0029 FIG. 13 is an alternative partial top view of FIG. 11. 
0030 FIG. 14 is apartial isometric view of an embodiment 
of the present invention that includes adjustable guide rod 
spring-loaded members. 
0031 FIG. 15 is a partial top view of FIG. 14. 
0032 FIG. 16 is an alternative partial top view of FIG. 14. 
0033 FIG. 17 is apartial isometric view of an embodiment 
of the present invention that includes segmented members for 
adjusting the position and number of guide rods. 
0034 FIG. 18 is a partial top view of FIG. 17. 
0035 FIG. 19 is an alternative partial top view of FIG. 17. 
0036 FIG. 20 is a sectional view taken along the lines 
20-20 in FIG. 17. 
0037 FIG.21 is apartial isometric view of an embodiment 
of the present invention that includes guide rod slider mem 
bers for adjusting the position and number of guide rods along 
a track. 
0038 FIG. 22 is a partial top view of FIG. 21. 
0039 FIG. 23 is a sectional view taken along the lines 
23-23 in FIG. 22. 
0040 FIG. 24 is a sectional view taken along the lines 
24-24 in FIG. 22. 

DETAILED DESCRIPTION OF THE INVENTION 

0041 Referring now to FIG.1, the letter Prefers generally 
to a prior art gathering die device. T1 refers to the individual 
tape layers, which are stacked together to form tape stacks T2. 
In prior art gathering die device P the individual tape layers 
T1 are combined with a comb device 2 and gathered together 
at the exit 4. The tape stacks T2 are wound onto the tubular 
core C. 
0042. The tape stacks T2 formed from the prior art gath 
ering device P result in irregularly shaped tape stacks illus 
trated in FIG.2 as T4 and T6. Both prior art tape stacks T4 and 
T6 are skewed into a parallelogram shape. The parallelogram 
shape is undesirable because the tape stacks T4 and T6 do not 
have uniform Support along their thickness from the bottom 
layer to the top layer. Also, irregular gaps G1, G2. G3 and G4 
are variously formed between tape stacks T2, T3, T4, T5 and 
T6. If the gaps become large enough, as shown in FIG. 3 at 
G5, the tubular core C can extrude between the gap G5 when 
pressure is applied inside of the tubular core C, resulting in the 
failure of the tubular core C. 
0043. In FIG. 4, the inventive guide spool is shown gen 
erally as G. Guide rods 24 are positioned between the entry 
flange 32 and the exit flange 34. Guide collars 28 are posi 
tioned on the guide rods 24. Blades 22 or other tape stack 
retaining members are connected to the guide collars 28. Roll 
pins 26, or other tape stack retaining members, are positioned 
on the guide rods 24 approximately in line with the blades 22. 
Tape stackST are shown entering the guide spool G in the gaps 
formed between the blades 22, the roll pins 26, and the upper 
and lower Surfaces of adjacent guide rods 24. The gap 76 
formed along the length of the guide rods 24 between the 
blades 22 and the roll pins 26 (best seen in FIG.9) forces the 
individual layers of the tape stacks T to line up one on top of 
the other, thereby remaining in a rectangular shape at the time 
the tape stack T is wrapped onto the tape core C. It is also 
contemplated that other tape stack retaining members con 
structed to force the laminar tapes into a desired cross sec 
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tional shape can be used with the inventive device. Also, at 
times, a cross section other than a rectangle or square may be 
desired. By altering the spacing between the first and second 
tape stack retaining members, different cross sections, such as 
a parallelogram, can be obtained. 
0044) The gap 78 formed between the upper and lower 
surfaces of adjacent guide rods 24 (best seen in FIG.9) causes 
the individual layers of the tape stacks T to be compressed 
together as they are wrapped onto the tubular core C. The gap 
78 thus formed in the vertical direction can be increased by 
either reducing the diameter of the guide rods 24, increasing 
the distance of the guide rods 24 from the center of the guide 
spool G, changing the number of guide rods 24, or changing 
the diameter of the tubular core C. In FIG. 7A the tubular core 
C1 is shown as having a smaller diameter than the tubular core 
C in FIG. 7. The reduced diameter of the tubular core C1 
increases the angle of the tape stack T1 as the tape stack T1 
passes between guide rods 24. The increased angle results in 
a larger gap 78a compared to the gap 78 shown in FIG. 7. As 
a result, more layers of individual tapes, and a thicker overall 
tape stack T1 can be passed between adjacent guide rods 24. 
As the tape Stacks T, T1 enterata more perpendicular angle to 
the tubular core C, C1, the gaps 78.78a between the upper and 
lower Surfaces of adjacent guide rods 24 are increased, 
thereby imposing less compression on the tape stacks T or 
allowing thicker tape stacks T, T1 to pass between adjacent 
guide rods 24. The approach angle T (See FIG. 6) that the tape 
stacks T, T1 approach the core C, C1 may be a neutral angle, 
such as approximately 54 degrees, or it may be another 
desired approach angle. 
004.5 FIG. 5 illustrates the resulting desirable uniform 
gaps G3 formed between the tape stacks T. The uniform gaps 
G3 are uniform because the tape stacks T are wrapped uni 
formly on the tubular core C as the tape stacks pass between 
the gaps 76, 78 of the guide spool G (Best seen in FIG. 9). 
0046. In FIGS. 7 and 7A the tape stacks T are shown with 
a uniform radial distribution about the tubular core C and C1. 
The uniform radial distribution results in a uniform wrapping 
of the tape stacks T, T1 on the tubular core C, C1 and also 
contributes to the uniform gaps G3 between adjacent tape 
stacks T, as shown in FIG. 5. The uniform wrapping and 
uniform gaps G3 between adjacent tape stackST improves the 
integrity and strength of the layers of tape StackST. The guide 
spool G may also be used to wrap tape stacks Tuniformly on 
layers above the tubular core C and not just on the tubular core 
C itself. 

0047 Referring now to FIGS. 8, 9 and 10, the guide rod 
assembly is shown and includes the guide rod 24, which is 
inserted into the guide rod collar 28. The guide rod collar is 
secured to the guide rod with a guide rod collar set screw 23, 
or other suitable securing means. The blade 22 is connected to 
guide rod collar face 25 with blade set screws 27 or other 
suitable fastener means. The roll pin 26 is typically press fit 
into a bore 26a in the guide rod 24. The roll pin 26 may also 
be provided with a threaded end that is threaded into a corre 
sponding threaded hole in the position of the bore 26a. 
0048. As seen in FIG. 9, one end of each guide rod 22 is 
inserted into a bore in the exit flange 34 and secured to the exit 
flange 34 with guide rod mounting bolts 40. The opposite end 
of each guide rod 24 is inserted into a bore in the entry flange 
32 and secured to the entry flange 32 with guide rod mounting 
bolts 40. Although the construction of the guide spool G is 
shown with an entry flange 32 and an exit flange 34, it is 
contemplated that a single flange could be used, together with 
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the guide rods 24, blades 22, collars 28 and roll pins 26. It is 
also contemplated that pins may be substituted for the blades 
22 such that containment is provided to tape stacks T between 
roll pins 26 and the blades 22 or containment pins, or other 
containment device to contain the tape Stacks in a Substan 
tially uniform, rectangular configuration or other desired con 
figuration. 
0049. During manufacturing, the tubular core C passes 
through the entry flange 32 and entry guide bushing 33 of the 
guide spool G and exits through the exit flange 34 and exit 
guide bushing 35 (See FIG. 6, for example). The bore 33a of 
the entry guide bushing 33 and the bore 35a of the exit guide 
bushing 35 are smaller in diameter than the bore 32a of the 
entry flange 32 and the bore 35a of the exit flange 35. The 
entry guide bushing 33 and exit guide bushing 35 are designed 
to center the tubular core C and by being constructed of a 
polymer material. Such as for example, Delrin Racetal resin 
engineering plastic, provide a wear Surface that the tubular 
core can pass through without damaging the Surface of the 
tubular core C. The diameters of the bore 33a of the entry 
guide bushing 33 and bore 35a of the exit guide bushing can 
be changed to accommodate different sizes of tubular cores C. 
Because the guide spool G is also used to wrap layers on top 
of existing layers, the diameters of the bores 33a, 35a can be 
changed to accommodate the overall size of the tubular core 
C, including the extra thickness of any additional layers con 
tained on the tubular core C. 

0050. The guide spool G is mounted to a winding machine 
(not shown), on the winding flange 82 to the entry flange 32 
and the entry guide bushing 33. The guide rod mounting bolts 
40 pass through the winder flange 82, and through the entry 
guide bushing 33, and are threaded into the guide rod threaded 
bores 36 in the ends of the guide rods 24. 
0051. As the tubular core passes through the guide spool 
G, tape stacks T, which have been fed from spools on the 
winding machine (not shown) to the guide spool G and pass 
through the gaps 76, 78 formed by adjacent guide rods 24, 
blades 22 and roll pins 26. Prior to reaching the guide spool G. 
the tape stacks are typically saturated with epoxy or other 
adhesive to bond the individual tapes together to form the tape 
stacks T. The tape stacks T are urged into a generally rectan 
gular cross section as they pass through the gaps 76, 78 
formed between the adjacent guide rods, the blades 22 and the 
roll pins 26. It would also be possible to urge the tape stacks 
T into a non-rectangular cross section by enlarging the open 
ings formed between the adjacent guide rods 24, the blades 22 
and the roll pins 26. 
0052. The inventive guide spool G can be used on various 
sizes of tubular cores T and with various thicknesses of tape 
stacks T. To accommodate larger diameter tubular cores C, or 
tubular cores C that are covered with existing layers, the guide 
rods 24 must be positioned far enough away from the tubular 
core T to allow the tubular core T and any layers to pass inside 
of the guide spool G. For example, FIGS. 7 and 7A show the 
relative position of the guide rods 24 to the position of the 
tubular core C and C1 and the tape stacks T and T1. Although 
the guide rods 24 can be installed on larger entry and exit 
flanges 32, 34, or on positions further away from the tubular 
core C or C1, an alternative configuration is illustrated in 
FIGS. 11-13. Each guide rod 24 (shown in FIGS. 11-13) is 
attached to a pivot arm 42. The pivot arm 42 rotates about the 
pivotbolt 43. The end of the pivot arm 42 on which the guide 
rod 24 is positioned contacts a pivot arm retaining bolt 46. The 
pivot arm retaining bolt 46 is secured in the pivot arm adjust 
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ment slot to position each guide rod 24 in a desired position 
relative to the outside of a tubular core C or the outer layers of 
a tubular core C. As each guide rod 24 is repositioned, it also 
changes the gap 78 between adjacent guide rods 24 thereby 
changing the allowable tape stack T thickness that can pass 
through the gap 78. Although the pivot arms 42 are shown 
assembled on the entry flange 32, the assembly of the pivot 
arms 42, together with the guide rods 24 is typically similarly 
assembled on the opposite end of the guide rods 24 on the exit 
flange 34. 
0053 FIGS. 14-16 illustrate an alternative configuration 
of the ends of the guide rods 24. A guide rod end tab 58 is 
provided on the end of each guide rod 24. The guide rod end 
tab 58 slides inwardly and outwardly in the guide rod slot 52. 
The inward and outward adjustment allows the guide rods 24 
to accommodate different diameter tubular cores C or tubular 
cores C that have existing layers on them that increases their 
overall diameter. A guide rod adjustment spring 56 is posi 
tioned on one side of guide rodend tab 58 in the guide rod slot 
52. A guide rod adjustment bolt 54 is threaded into the entry 
flange and engages the side of the guide rod end tab 58 
opposite the guide rod adjustment spring 56. Thus, the guide 
rod adjustment spring 56 urges the guide rod end tab 58 and 
guide rod 24 toward the guide rod adjustment bolt54. FIG. 15 
shows the guide rod 24 and its guide rod end tab 58 in an 
outward position with the guide rod adjustment spring 56 in 
an extended state, while FIG. 16 shows the guide rod 24 and 
its guide rod end tab 58 in an inward position with the guide 
rod adjustment spring 56 in a compressed state. Although the 
guide rods 24, the guide rod end tabs 58, the guide rod adjust 
ment spring 56 and the guide rod adjustment bolt 54 are 
shown assembled on the entry flange 32, the assembly of the 
guide rods 24, the guide rod end tabs 58, the guide rod adjust 
ment spring 56 and the guide rod adjustment bolt54, the same 
assembly is typically also provided on the opposite end of the 
guide rods 24 on the exit flange 34. 
0054 FIGS. 17-20 illustrate an additional alternative con 
figuration of the guide spool G. Each guide rod 24 is con 
nected to a guide rod segment 62 with a guide rod mounting 
bolt 62b. Each guide rod segment 62 is secured to the entry 
flange 32 with a guide rod segment set screw 64. Each seg 
ment 62 slides on the inner surface 63a of the channel 63, as 
shown in cross section in FIG. 20. The channel 63 is bolted or 
otherwise fastened to the entry guide bushing 33. A spacer 
segment 62a is typically positioned between each guide rod 
segment 62 and the width of each spacer segment 62a can be 
varied, depending upon the desired spacing of the guide rods 
24. The number and spacing of the guide rods 24 can be 
changed depending upon how many tape stacks T will be fed 
through the gaps 78 between adjacent guide rods 24. For 
example, if 15 tape stacks T will be fed, each guide rod 24 will 
be positioned at 24 degree intervals around the circumference 
of the entry guide bushing 33. Although the guide rods 24, the 
segments 62, the spacer segment 62a, the set screws 64 and 
the channel 63 are shown assembled on the entry guide bush 
ing 33, the same assembly is typically also provided on the 
opposite ends of the guide rods 24 on the exit guide bushing 
35. 

0055 FIGS. 21-24 illustrate an additional alternative con 
figuration of the guide spool G. Each guide rod 24 is secured 
to a guide rod slider 74 with a guide rod mounting bolt 76 (as 
shown in FIG. 23) or other suitable fastener. Each guide rod 
slider 74 includes a channel 74b (seen in cross section in FIG. 
23) that is slidably mounted to a track 72a. The channel block 
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72 and track 72a are attached to the entry guide bushing 33 
with track mounting screws 72b. The guide rod sliders 74 
slide along the tracks 72a to position the guide rods in any 
desired position. Slider pins 72c are inserted into each guide 
rod slider 74 and fit into the slider pinholes 72d to secure the 
guide rodslider and corresponding guide rod 24 into position. 
The number of guide rod sliders 74 and guide rods 24 can be 
varied as desired. 
0056 Although the guide rods 24, the guide rodsliders 74, 
the channel blocks 72, the tracks 72a and related components 
are shown assembled on the entry guide bushing 33, the same 
assembly is typically also provided on the opposite ends of 
the guide rods 24 on the exit guide bushing 35. 
0057 The foregoing disclosure and description of the 
invention are illustrative and explanatory thereof, and various 
changes in the details of the illustrated apparatus and con 
struction and method of operation may be made without 
departing from the spirit or scope of the invention as claimed. 
What is claimed is: 
1. A guide spool for positioning tape Stacks on a tubular 

member comprising: 
a. a plurality of guide rods having a proximal and a distal 

end; 
b. the proximal end of said guide rods extending from a first 

rotatable flange member; 
c. a first tape stack retaining member positioned on each of 

said guide rods; and 
d. a second tape stack retaining member on each of said 

guide rods separated from each of said first tape stack 
retaining members thereby defining a gap between adja 
cent guide rods and between each said first tape stack 
retaining member and each said second tape stack 
retaining member through which the tape Stacks pass. 

2. A guide spool according to claim 1 wherein the distal end 
of each of said guide rods extends from a second rotatable 
flange member. 

3. A guide spool according to claim 1 wherein the position 
of said proximal ends of said guide rods approximates a 
circular shape on said first rotatable flange member. 

4. A guide spool according to claim 1 wherein said first tape 
stack retaining member comprises a blade having an end 
facing Substantially in the direction of said second tape stack 
retaining member. 

5. A guide spool according to claim 1 wherein said second 
tape Stack retaining member comprises a pin member posi 
tioned substantially in line with each of said first tape stack 
retaining members. 

6. A guide spool according to claim 4 wherein said blades 
are connected to said guide rods with a collar member, said 
collar member comprising: 

a. a bore through which said guide rods extend; and 
b. a flat face on which said blades are mounted whereby 

said blades extend along the top Surface of said guide 
rods. 
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7. A guide spool according to claim 2 wherein a guide 
bushing is attached to said first rotatable flange member for 
positioning the tubular member within said guide spool. 

8. A guide spool according to claim 2 wherein a guide 
bushing is attached to said second rotatable flange member 
for positioning the tubular member within said guide spool. 

9. A guide spool according to claim 1 wherein the proximal 
end of each of said guide rods is connected to said first flange 
member with a rotatable pivot arm and the distal end of each 
of said guide rods is connected to said second flange member 
with a rotatable pivot arm whereby the distance of said guide 
rods can be moved inwardly and outwardly relative to the 
tubular member. 

10. A guide spool according to claim 1 wherein the proxi 
mal end of each of said guide rods includes a tab slidably 
engaged with a slot in said first rotatable flange member and 
the distal end of each of said guide rods includes a tab slidably 
engaged with a slot in a second rotatable flange member 
whereby the distance of said guide rods can be moved 
inwardly and outwardly relative to the tubular member. 

11. A guide spool according to claim 10 wherein a spring is 
positioned on at least one side of each of said tabs and an 
adjustment bolt is positioned on the other at least one side of 
said tabs whereby said spring urges said tabs toward said 
adjustment bolt and whereby said guide rod can be adjustably 
secured into a desired position with said adjustment bolt. 

12. A guide spool according to claim 1 wherein the proxi 
mal end of each of said guide rods is connected to a segment 
member slidably engaged with said first rotatable flange 
member and the distal end of said guide rods is connected to 
a segment member slidably engaged with said second rotat 
able flange member whereby the spacing and number of said 
guide rods can be changed about said first and second rotat 
able flange members. 

13. A method of forming a guide spool for positioning tape 
stacks on a tubular member comprising the steps of 

a. providing a plurality of guide rods having a proximal and 
a distal end; 

b. extending the distal end of said guide rods from a first 
rotatable flange member; 

c. positioning a first tape stack retaining member on each of 
said guide rods; and 

d. positioning a second tape stack retaining member on 
each of said guide rods separated from said first tape 
stack retaining member whereby a gap is formed 
between adjacent guide rods, and between the end of 
each said first tape stack retaining member and said 
second tape Stack retaining member through which the 
tape Stacks pass. 

14. The method of forming a guide spool for positioning 
tape stacks on a tubular member according to claim 13 includ 
ing the additional step of connecting the distal end of each of 
said guide rods to a second rotating flange member that is in 
substantially parallel relation to said first rotatable flange 
member. 


