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Glenn E. Struble, Hamilton, Ohio, assignor to Diamond 
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of Delaware ' 

Filed Oct. 25, 1969, Ser. No. 64,836 
11 Claims. (Cl. 242-118.8) 

This invention has to do with spools and relates more 
particularly to collapsible paperboard spools such as are 
employed to package ribbon and similar strand ma 
terial. 
A principal object of the instant invention is to pro 

vide paperboard spool structures which can be manu 
factured on ‘standard ‘folding paper box equipment, the 
spools being manufactured from die cut one-piece blanks. 
A further object of the instant invention is the pro 

vision of collapsible paperboard spools which can be 
folded and glued on standard folding and gluing equip 
ment, shipped to the user in ?at collapsed form, and 
stored in such form, thereby effecting material savings 
in both storage and shipping space. 

Still a further object of the instant invention is the 
provision of collapsible paperboard spools which are 
provided with cut-outs on either end so that the thick 
ness of the ribbon wound on the spool will be readily 
visible, the cut-outs additionally serving to de?ne “?ats” 
effective to prevent uncontrolled rolling of the spools 
during use. 

Yet a further object of the instant invention ‘is the 
provision of collapsible spool structures in which perfect 
alignment of front and back printing may be obtained, 
thereby providing a neater and more attractive package. 

Still another object of the instant invention is the pro 
vision of collapsible paperboard spool structures which 
may be readily set-up by the ribbon manufacturer and 
easily wrapped with the ‘desired quantity of ribbon or 
the like. 
The foregoing together with other objects of the in 

vention which will appear hereinafter or which will be 
apparent to the skilled Worker in the art upon reading 
these speci?cations are accomplished by those construc 
tions and arrangement of parts of which certain exemplary 
embodiments shall now be described, reference now being 
made to the accompanying drawings wherein: 
FIGURE 1 is a plan view of one vform of spool blank 

in accordance with the instant invention. 
FIGURES 2 and 3 are plan views similar to FIG 

URE 1 illustrating successive steps in the folding and 
gluing of the spool blank. 
FIGURE 4 is a plan view of the ?at folded blank 

of FIGURE 1 in condition for shipment or storage. 
FIGURE 5 is a perspective view of the erected struc~ 

ture assembled for use. 
FIGURE 6 is a plan view of a blank for an alternate 

form of spool structure. ‘ 
FIGURE 7 is a plan view of the spool of FIGURE 6 

in assembled condition. 
FIGURE 8 is a vertical sectional view taken along 

the line 8—3 of FIGURE 7. 
FIGURE 9 is a plan view of another ‘form of spool 

blank. 
FIGURES 10 and 11 are plan Views similar to FIG 

URE 9 illustrating successive steps in the folding and 
gluing of the blank of FIGURE 9. 
FIGURE 12 is a side elevational view of the structure 

of FIGURE 11 in erected condition. - 
FIGURE 13 is a plan view of another form of blank 

similar to FIGURE 9 but containing additional ?ap 
members. 
FIGURE 14 is a side elevational view of the blank 

of FIGURE 13 in erected condition. 
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FIGURE 15 is a vertical sectional view taken along 

the line 15-45 of FIGURE 14. 
FIGURE 16 is a plan View of still another form of 

spool blank. 
FIGURES ‘17 and 18 are plan views illustrating suc 

' cessive stages in the folding and gluing of the blank of 
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FIGURE 16. . 

FIGURE 19 is a plan view of yet another form of 
spool blank. 
FIGURES 20 and 21 illustrate successive stages in 

the folding and gluing of the blank of FIGURE 19. 
While the instant invention may take a number of 

different forms, all of the embodiments are characterized 
by a one-piece blank composed of articulated parts 
which are capable of being folded and glued at rela 
tively high speeds on conventional folding and gluing 
equipment. While collapsible paperboard spools or reels 
have hitherto been proposed, they have generally in 
volved a multiplicity of hand operations in their as— 
sembly and erection. As opposed to this, the spools 
of the instant invention are essentially machine assem 
bled, the spool bodies being adhesively secured together 
as an incident of their manufacture, so that in the hands 
of the user the collapsed or ?at-folded structures need 
only be erected and the retaining ?aps infolded, which 
may v‘be conveniently done as an incident of the ribbon 
winding operation. 

Referring now to FIGURE 1 of the drawings, I have 
therein illustrated a spool blank comprising an essen 
tially circular end member or disc 1, a connecting mem~ 
her 2, a second end member or disc 3, and a second 
connecting member 4 articulated together in the order 
named. A ?rst body forming part 5 is hingedly articu 
lated to the outer side edge of connecting member 4, 
and a second body forming part 6 is connected to the 
body forming part 5 by intermediate connecting Wall 7. 
A similar connecting wall 8 lies on the opposite side of 
body forming part 6, and this Wall carries an attach 
ment tab 9 hingedly connected to its outermost side 
edge. In addition, the body forming part 5 is provided 
with ?aps 10 and 11 at its opposite ends; and similar 
?aps 12 and 13 are provided at the opposite ends of 
body forming part 6. Perferably, the end member 1 
will be provided with a ?at cut-out 14 on its free side 
edge; and similar cut-outs will be de?ned on the opp0< 
site side of the disc 1 and at corresponding areas on 
the end member 3 by reason of the o?setting of the 
lines of articulation 15 and 16 de?ning the opposite side 
edges of connecting members 2 and the offsetting of the 
line of articulation 17 de?ning a side edge of connecting 
member 4. 

It will be noted that the end members 1 and 3, and 
the body forming parts 5 and 6 are provided with mating 
center openings 18a, 18b, 18c and 18d, which, when 
aligned, de?ne a spindle or shaft receiving opening ex 
tending centrally through the spool. 

In the assembly of the spool blank just described, the 
blank is adapted to be advanced in a path of travel in 
dicated by the arrow A in FIGURE 1, whereupon it 
will be subjected to a series of folding and gluing opera 
tions. Preferably, adhesive areas 19], 20 and 21 will be 
?rst applied to the outermost portion of end member 
1, the central portion of end member 3, and the attach 
ment tab 9, respectively, such glue areas being indicated 
by shading in the drawings. 
As seen in FIGURE 2, the ?rst folding step comprises 

the infolding of the body forming part 6 along its line 
of articulation to connecting wall 7, which serves to 
juxtapose the attachment tab 9 to the tapered portion 
5a of body forming part 5. The blank is next infolded 
along the line of articulation between connecting member 
4 and body forming part 5, thereby bringing the parts 
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to the conditions illustrated in FIGURE 3, with the 
body part 6 juxtaposed to the glue area 20, thereby 
securing the body part 6 centrally of the end member 3. 
As the third and ?nal fold, the end member 1 and con 
necting member 2 are infolded along the line of articula 
tion 16, thereby juxtaposing the adhesive area ‘19 to the 
upper surface of the tapered portion 5a of body forming 
part 5. The structure is thus brought to the ?at-folded 
condition illustrated in FIGURE 4. This structure may 
be readily erected simply by bringing the end members 1 
and 3 into side-by-side alignment, which movement in 
effect serves to swing the connecting members 2 and 
4 to positions perpendicular with respect to the end 
members. The extending pairs of ?aps 10, 12, and 111, 
13, may be infolded one over the other to provide addi 
tional ribbon supporting surfaces spaced inwardly from 
the peripherial edges of the end members and lying 
substantially at right angles to the connecting members 
2 and 4. Once erected, the spool structure may be sup 
ported on a suitable spindle or shaft passing through 
the mating openings 18a-d, whereupon a desired length 
of ribbon or similar material may be wound onto the 
spool. It will be noted that the connecting members 2 
and 4, when angularly disposed with respect to the end 
members ‘1 and 3, de?ne additional ?at cut-outs, such 
as the cut-out 1411 (FIGURE 4), which serve the dual 
function of showing the thickness of the ribbon wound 
on the spool and also interrupting the circumstances of 
the end members, thereby providing “?ats” acting to 
arrest uncontrolled rolling of the spool during use. 

In FIGURES 6 through 8 there is illustrated an em 
bodiment of the invention wherein the spool is adapted 
to be associated with prewound ribbon, i.e. ribbon wound 
into a coil before association with the spool. In this 
instance, each ‘of the end members or disc is composed of 
semi-circular end sections 22, 23 and 22a, ‘23a, the pairs 
of sections being joined together at their diameters by 
connecting walls 24 and 25, respectively; and the end 
members 23 and 23a are in turn connected by a pair 
of connecting members 26 and 27 having a line for 
severance 28 therebetween. A connecting member 29 
lies at the outer extremity of end member 22, and a 
similar connecting member 30 extends outwardly from 
connecting member 22a; and it will be noted that the 
four connecting members are offset inwardly from the 
peripheral edges of the end members so as to de?ne 
“?ats” when the connecting members are displaced rela 
tive to the end members. 

In the assembly of the blank structure of FIGURE 6, 
the blank is moved in the direction of the arrow B and 
adhesive is applied to the upper surface of one or both 
of the connecting walls 24, 25, such adhesive being in 
dicated at 31. Thereafter the blank is infolded along 
the median line for severance 28, thereby juxtaposing 
the connecting wall 25 to the underlying connecting wall 
24, with the semi-circular end members 22a, 23a over 
lying the end members 22, 23, respectively. The now 
assembled blank may be shipped to the user in the 
condition just described or, if desired, the connecting 
members 26 and -27 may be severed along their con 
necting line for severance 28 as an incident of the as 
sembly operation. Otherwise the flat folded blanks will 
be severed along the line 28 by the user as an incident 
of the erection of the spool structure. In erecting the 
spool, the juxtaposed pairs of semi-circular end members 
22, 22a and 23, 23a are folded outwardly with respect 
to each other until they lie in co-planar relationship, 
whereupon the pairs of connecting members 26, 29 and 
27, 30 are folded inwardly, thereby bring the spool struc 
ture to the condition illustrated in FIGURES 7 and 8. 
The ribbon may be then wound on the spool. However, 
it has been found practical to preform the ribbon into a 
coil and, by ?attening the coil so formed, passing the 
ribbon about the connecting walls 24, 25 prior to the 
outfolding of the semi-circular end members. After the 
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coil of ribbon is in place, the semi-circular end members 
can be folded outwardly to their co-planar position and 
the connecting members 26, -29 and 27, 30 tucked inside 
the coil of ribbon. 
FIGURES 9 through 12 illustrate another form of 

spool having an end member 32, a connecting member 
33, an end member 34 and a connecting member 35 in 
articulation in the order named, the connecting member 
35 carrying a body forming assembly composed of an 
attachment member 36, a connecting wall 37, a second 
attachment member 38, a second connecting wall 39, 
and an attachment ?ap 40. Tabs 41 and 42 are artic 
ulated to the opposite ends of connecting wall 37, and 
similar tabs 43 and 44 are articulated to the opposite 
ends of connecting wall 39. ‘In this embodiment of 
the invention, the end members 32 and 34 are provided 
with center openings 45, 45a, and a centrally disposed 
center opening 45b is formed in the second attachment 
member 38, which also receives a coating of adhesive 
46 as an initial step in the assembly of the blank. Upon 
being moved in the direction of the arrows C shown in 
FIGURE 9, the blank is ?rst infolded along the line of 
fold 47 connecting members 35 and 36, thereby juxta 
posing the attachment member 38 centrally of end mem 
ber 34 with the center openings 45a and 45b in mating 
relation. As an incident of this folding operation, the 
connecting wall 39 is reversely folded along its line of 
articulation to attachment member 38, such line being 
designated 48, thereby bringing the parts to the condi 
tion illustrated in FIGURE 10. At this juncture ad 
hesive is applied to the exposed upper surfaces of at 
tachment ?ap 40 and attachment member 36, as indicated 
by the shaded area in FIGURE 10, whereupon the op 
posite side of the blank is infolded along the line of 
fold 49 connecting member 33 to end member 35, 
thereby bringing the parts to the condition illustrated in 
FIGURE 11 wherein it may be seen that the end mem 
\ber 32 is adhesively secured both to the attachment 
member 36 and the attachment ?ap 40. As illustrated, 
the attachment ?ap 40 is provided with a cut out 50 
which mates with center opening 45 in the overlying end 
member. 
The ?at-folded ‘form of spool assembled from the blank 

just described is illustrated in FIGURE 11 and, upon 
erection, the parts assume the position illustrated in FIG 
URE 12. \It will be understood that the pairs of narrow 
tabs 41, 43 and ‘42, 44 will be infolded to form ribbon 
receiving supports at the ends of the connecting walls 37 
and 39. As in the case of the embodiment illustrated in 
FIGURES 1 through 5, the mating openings 45' provide 
a center bore by means of which the spool may be mounted 
on a spindle or the like for the winding of ribbon thereon. 
FIGURES 13 through 15 illustrate a modi?cation of 

the blank shown in FIGURE 9, and for purposes of sim 
plicity like parts have been given like reference numerals. 
The assembly of this form of spool is identical to that 
described in conjunction with the preceding embodiment; 
and the only material difference lies in the provision of 
ribbon supporting ?aps 51 and 52 articulated to opposite 
end edges of the connecting members 33 and 35, respec 
tively; and in the enlargement of the tabs carried by the 
connecting walls 37 and 39. Thus, as seen in FIGURE 
13, the connecting wall 37 carries an elongated tab 53 
having a plurality of spaced apart score lines 54, 54a and 
54b therein; and the connecting wall 39 is provided with 
a similar elongated tab 55‘ having score lines 56, 56a and 
56b therein. The remaining tabs 57 and 58 are also 
also somewhat elongated. 
When the blank of FIGURE 13 is assembled and 

erected, the ribbon supporting ?aps and tabs are infolded 
to form something in the nature of a ribbon supporting 
core, as will be evident from FIGURES l4 and 15. 
FIGURE 16 illustrates yet another modi?cation of the 

blank structure incorporating a somewhat more compli 
cated arrangement of body or core forming parts. Since 
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the end members and connecting members are identical 
to those illustrated in FIGURE 13, like reference nu 
merals have been utilized. In this embodiment, however, 
the connecting member 35 carries an attachment panel 
60 having a center portion 61 which ?ares outwardly at 
its far end and has a connecting Wall 62 articulated there 
to, the connecting wall having an attachment ?ap ‘63 ar 
ticulated to its outermost side edge. The attachment 
panel 60 is also provided with shoulders 64 and 65 to 
which connecting panels 66 and 67 are articulated. At 
tachment tabs v68 and 69 are in turn connected to the con~ 
necting panels ‘66 and ‘67. The connecting panel 66 car 
ries an elongated core forming tab 70, and a similar tab 
71 is carried on the end of connecting wall 62 opposite 
the said connecting panel '66. Core tabs 72 and 73 are 
carried on the ends of connecting panel 67 and connect 
ing wall 62, respectively. In this embodiment, the blank 
is moved in the direction of the arrow D and adhesive 
is ?rst applied to the attachment flap ‘63 and to the at 
tachment tabs 68 and 169, whereupon the blank is in 
folded along the score line 74 connecting the member 36 
to the attachment panel 60, thereby bringing the blank 
to the condition illustrated in FIGURE 17. Either at 
this juncture or at the time the adhesive is applied to the 
attachmenut ?ap :63 and the attachment tabs '68 and 69, 
an adhesive area 75 is [applied to the outermost side of 
end member 32, whereupon the blank is infolded along 
the score line 76 connecting member 33 to end member 
34, thereby juxtaposing the adhesive area 75 to the un 
derlying portions of attachment panel 60. When this 
form of spool is erected, the attachment ?ap 63 and the 
attachment tabs 68 and ‘69 will be adhered to the end 
member 34, whereas the attachment panel 60 would be 
adhered to end member 32 in the area of the adhesive 
75; and the connecting wall 62 and the connecting pan 
els 66 and 67 will extend between the two end members. 
As in the preceding embodiment, the ?aps 51 and 52-, 
and the core forming tabs 70, 71, 72 and "73‘ will fold 
inwardly to form supporting surfaces on which the rib 
bon is wrapped. 
FIGURES 19 through 21 illustrate yet another em 

bodiment of the invention wherein end members 77 and 
78 are joined by an intermediate connecting member 
79, ‘and a second connecting member 80 carries an at 
tachment panel 81, a connecting wall ‘82 and ‘a second 
attachment panel ‘83, the last three elements having an 
elongated slot .84 therein which coacts with the center, 
openings 85, 85a in a manner which should now be 
readily understood. Elongated core forming tabs 86 
and 87 are connected to opposite ends of the connect 
ing members 79 ‘and 80, respectively. 
As in the case of the other embodiments, the blank 

is ?rst moved in the direction of the arrow B, adhesive 
is applied to the outlying attachment panel v83, where 
upon the blank is infolded along the score line '88, there~ 
by juxtaposing the panel '83 to the end member 87 with 
one end of the elongated slot 84 in registry with the 
opem'ng 85a. Thereafter, the blank is infolded along 
the score line 89 connecting the member 79 to end mem 
ber 78, thereby juxtaposing the outermost half of end 
member 77 to attachment panel 81 to which adhesive 
will have been previously applied, as indicated by the 
shaded area in FIGURE 20. This movement serves to 
juxtapose the opening 85 to the opposite end of the elon 
gated slot :84, the ?at-folded structure being illustrated 
in FIGURE 24. Its mode of erection will be some 
what similar to spools of the preceding embodiments; 
and it should now be evident that the elongated tabs 86 
and 87 will be folded within the con?nes of the end mem 
bers to form a supporting core for the ribbon. 
While a number of embodiments of the invention have 

already been described, additional variations will un 
doubtedly occur to the skilled worker in the art upon 
reading the speci?cations; and consequently it is not in 
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6 
tended that the invention be limited excepting the man 
ner set forth in the claims which follow. It will be un~ 
derstood, for example, that the dimensioning of the parts 
may be varied, and whereas the spools illustrated are 
relatively narrow, the connecting walls spanning the end 
members could be appreciably widened to accommodate 
wider ribbons and the like. 
What is vclaimed and desired to be secured by Letters 

Patent is: 
1. In a knock-down spool structure formed from a 

one-piece paperboard blank, an opposing pair of gen 
erally circular end members lying in spaced ‘apart gen 
erally parallel relation, at least one connecting wall ex 
tending between said end members centrally thereof with 
its opposite side edges hingedly connected to said oppos 
ing end members, said connecting well being of a length 
less than the diameter of said circular end members so 
that its opposite end edges will be displaced inwardly 
from the peripheries of said end members, a pair of con 
necting members extending between and hingedly secured 
to said end members along hinge lines paralleling the 
hinge lines of said connecting wall, with said connect 
ing members lying on opposite sides of said connecting 
wall in parallel relation thereto and spaced outwardly 
therefrom, said connecting members being of substan 
tially shorter length than said connecting wall and posi 
tioned so as to lie inwardly from the generally circular 
outline of said end members by amounts substantially 
equal to the inward displacement of the end edges of 
said connecting wall, whereby said connecting members 
and the end edges of said connecting wall de?ne 1a sup 
porting core for strand material wound on said spool, 
said core being characterized by at least one area of 
strand support in each quadrant thereof. 

2. The spool structure claimed in claim 1 wherein said 
end members are joined together centrally thereof by a 
pair of connecting walls, wherein said connecting walls ex 
tend in parallel relation and lie on opposite sides of the 
center line of said end members, and wherein said end 
members have centrally disposed mating openings therein 
lying between said pair of connecting walls. 

3. The spool structure claimed in claim 2 wherein fold 
able tab members are hingedly connected to the end edges 
of said connecting walls, said tab members being infolded 
to provide additional areas of contact for strand material 
wound on said core. 

4. The spool structure claimed in claim 1 wherein said 
end members are joined together centrally thereof by a 
pair of connecting walls, wherein said connecting walls 
are secured together in face-to-face relation, and wherein 
said end members are each composed of a pair of gen 
erally semi-circular parts having their base edges hingedly 
articulated to the adjacent side edges of said pair of con 
necting walls. 

5. The spool structure claimed in claim 1 wherein a sin 
gle connecting wall extends between said end members 
along a center line of each end member, wherein said end 
members each have a centrally disposed mating opening 
therein, and wherein said connecting wall has a cut-out 
portion therein in alignment with said openings, whereby 
a spindle or the like may be passed through said openings 
to support said spool. 

6. The spool structure claimed in claim 5 wherein elon 
gated tabs are hingedly connected to at least one end of 
each of said connecting members, said elongated tabs 
being infolded so as to provide additional supporting sur 
faces for strand material wound on said spool. 

7. In a blank or 1a one-piece collapsible spool structure, 
a ?rst end member, a [?rst connecting member, a second 
end member, and a second connecting member in articula 
tion in the order named, a ?rst attachment panel hingedly 
articulated to the free side edge of said second connecting 
member, a ?rst connecting wall, a second attachment 
panel, a second connecting wall and an attachment ?ap 
hingedly connected in the order named to the remaining 
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side edge of said ?rst attachment panel, centrally dis 
posed mating openings in said end members and in said 
second attachment panel, said blank being folded to pro 
vide a ?at-folded spool structure in which said ?rst attach 
ment panel and said attachment ?ap are adhesively secured 
to said ?rst end member, in which said connecting walls 
extend between said end members in parallel relation to 
said connecting members, and in which said second at 
tachment panel is adhesively secured to said second end 
member with the opening therein coinciding with the 
mating opening in said end member. 

8. The structure claimed in claim 7 including tabs 
hingedly connected rto the end edges of said connecting 
walls, said tabs being adapted to be infolded to form sup 
porting surfaces for strand material wound on said spool. 

9. The spool structure claimed in claim 8 including 
additional tabs hingedly connected to the end edges of 
said connecting members. 
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10. The structure claimed in claim 9 wherein some at 

least of said tabs are elongated and are transversely scored 
to provide a plurality of relatively foldable sections. 

11. The structure claimed in claim 10 wherein the lines 
of articulation connecting said end members and said 
connecting members are offset inwardly with respect to the 
peripheries of said end members, ‘whereby to interrupt the 
curved edges of said end members when said connecting 
members are displaced from the planes thereof. 
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