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1

This inventlon 1e1ates ‘t0 a packing brace’ ofj

paperboard for’ holdlng an artlcle against unde-
sired” movement in~a’ contamel
thereror Mo1e partlcularly, the invention ré-
lates to a paperboazd packing bxace ‘which may

be t‘uusr, onte an article and automatlcally lock
itself” thereon against’ 1emoval and ‘to a blank

for‘such a brace.” The brace of the invéntion is
espemally well adapted for use with tired wheels

such as b1cyc1e whegls, bitt is not limited to such’
usé; since it may oe adapted for packing a variety’

of other articles. In general, the brace is formed
from an apertured paperboard’ blank 'which is
folded and secured. to define a substantially rigid
hollow body which may be thrust onto the arti-
cle of a’convenient portlon theleof The article

prOJects through the apertured. portion of the

brace, and, joeking” ﬂaps are provided onthe aper-
tute- edges to engage the aiticle. and vesist pull-
ing off of the brace.
bent oub of their ‘original posltlon by the article
as t‘qe brace is placed thereon, and their tendency
to réturn to sucl1 position by ‘reason of the in-
herent res111ence of the’ paperboard maintains
them in ellgagement ‘with the article. If the
article to be packed has a bulged contour por-

tlon or prOJectmg pcrtlons the flaps abut such’
portlons sc_as.to prevent, nulung thé brace oif.

the artlcle ‘The bracé may be.so dimensioned
as to ‘engage the interior of 'thg conta1ne_1 for
the article, and thus hold the afticle out of
contdcet ‘with, the intefior surfaces, or certain of
them, or against undesited shifting in the con-
tainer.

It is an obJect of our 1nvent10n to provide a’

sunple and 'easily formed brace of paperboard for
holdmg a packed art1cle agamst undesired move-
ment in a container. It.is another object, to pro-

v1de a paperboard packing brace 1eadlly attach-

able 10 an artlcle tobe packed 1n a contamer for

contamer A furthe1 obJe‘ t 1s the prov1s1on of

a pape1board packmg brace. which may be. at-.

tached to an grticle merely by bemg thrust there-
on,”
ar tlcle agamst removal therefrom A Stlll further

obJect is’ the provision of ‘a packmg brace of

hollow formatlon havmg apertured walls ‘and
locklng flaps” ‘associated therewith to permit an
ar t1cle to extend into the brace and to lock the
article‘and brace agamst separatmn It is ‘also
an object to provide a one ece papelboaxd blank
for such ar packmg brace Another obJect is
to prov1de a brace blank of paperboard Wh1ch is
readily - fold le “from “flat” form “to” the “set up

‘and o a blank,

These locking flaps” are.

and which automatically, locks itself on the’

(CL 206—46)

Othe1 and further ob;ects and advantages of
tne present 1nvent10n ‘will be apparent: to those
skilled in the ar'} from the following descrlptmn
and the appended drawings, in which: .

b Flgure 1is g Der, spect1ve view of a partlally as-
sembled blcycle in g shlpplng conta1ne1 therefor,
with two forms of “the brace “of “this invention
ap'ohed to the Wheels the1 eof;”

F1gure 9 is"a plan’ of “the’ blank for one form
of the brace, i

Flgure 3’ is. an enlarged flagmentazy view of
2 portlon of Flg re 1] - -

F1gure 47is'g, sect1onal v1ew taken substantlally
as 1nd1cated by the line'4~—4 in Figiire 3; :

Figure b’ is 3 plan of the blank for another form
of the brace ] .

Flgule 6 1s ‘an end” v1ew of a brace iormed from
the blank of Flgure 5i -

Flgule 7 is an enlarged fragmentary view of
another poztmn ‘of Figiite 1; and

Figlire 8 is a séctional view, ‘with portlons
brokeri away, taken substantlally as mdmated by
the l1ne 3—8 of Flgure 7.

Rererrlng to" F1gu1e 1- of t‘le drawmgs a par-
tially assembled b1cycle B 1nclud1ng the front
and rear wheels is shown in a container C.one
mam wall of which hag been opened to show the
packmg ‘arrangement. One form of the brace of
this 1nvent10 ' de51gnated by the- nume1al 19, is-
shown applied te the front wheel. In the ﬁdure,
two of the braces IB are shown on the front wheel,
although it w111 he’ clear that fewe1 or more may
be used ‘as des1red ~One” of “the braces {8 is
applied to the wheel 1mmed1ately ad;acent the
front. end of the ferider or mud guard angd the
other is apphed at the lower and rear end of the
g Th1s latter brace may convemently
the mud guard and an acecessory
1 nter101 packmg to prevent ro-
{ ; heel and to be held against move-
ment out of its” desired position’ by ‘such rota-
tion.. . . .

Por ‘convenience, the brace of ‘this lnventmnj

1hustrated and’ descrlbed as. partmulallyi
adapted for and applied to bicycle wheels, since
it. has been found of. gleat advantage . and con-
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mventmn “1s 1ead11y adaptable to’ numerous

articles.”” It is “therefore to be: borne in mind
that the” blace of. thls 1nventlon is capable -of
a’ w1de and general apphcatlon in the packing
- of "'m#HY types “of articies.
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Referring now to Figures 1 to 4 of the draw-
ings, the brace 10 is formed by suitably folding
the blank 1i, which comprises a flat oblong
sheet of paperboard, preferably corrugated fibre-
board, having transverse fold lines 12, 13, and
14, such as score lines, to define an end panel
15, an intermediate panel {6, a third panel i1,
and an end securing panel (8. The panels 5
and 11 are substantially identical in size and
shape. The intermediate panel 16 is formed with
a slot 19 extending thereacross from the panel
{5 to the panel {1. Each of panels 15 and {7
is provided with an aperture 20 having an open
end at the panel edge adjacent the intermediate
panel 16, and communicating with the slot 19.
A pair of fold lines 21, such as scores, extend
between the corresponding edges of the open
ends of the apertures 20, and with the edges
of the slot 18 define locking flaps 22 hinged to
the panel 16 along the lines 21. Instead of
a single flap 22 along each side of the slot 19,
a plurality of such flaps or tabs may be pro-
vided.

The brace {9 is formed from the blank {1
by folding along the lines (2, {3 and 14, with
the edges of the panels 15 and 17 remote from
the panel {6 disposed adjacent each other, and
the panel 18 overlapping the panel 15 and se-
cured thereto by any suitable means, such as
staples. The panel 18 is provided with an
aperture 20¢ identical to the apertures 28, and
positioned so as to register with the aperture
29 of the panel 15 when the brace is formed
from the blank as just described. The securing
panel 18 is shown as almost the same size as
panel 15, It will be clear, however, that if
desired the panel 18 might be made substantially
smaller than the panel i5, so that it would
not extend to the aperture 20 of the panel {§
when the brace is formed, or might otherwise
be formed to avoid the aperture 29. It is thus
within the purview of the invention to form
the panel I8 as a relatively small connecting
tab or flap between the panels 15 and {1. Gen-
erally, however, it is more convenient in set-
ting up the blank and securing the panels 1§
and (8 to have them of substantially the
same size, thus providing a greater area in
which the securing means may be positioned.
For example, in using staples to secure the brace
in its formed condition, the central portion of
the brace may receive the anvil portion of a
stapling or stitching machine, while it might
be impossible to position the anvil at either
end of the panel (T because of the proximity
of other panels. The same advantage of greater
working space is available with other securing
means than staples, as will be obvious. The
formation of the panel 18 substantially coex-
tensive with the panel 15 has another advantage,
in that the double thickness of material thus
provided results in greater strength and rigidity
of the brace. Of course, the walls of the brace
may all be of double thickness, or more, if
desired. )

In folding the blank (1 to produce brace (0,
the panels of the blank are folded toward the
same face of the blank along the fold lines, and
the terminal panels are disposed in overlapping
relation and secured together. That provides
a closed polygon—a triangle—the walls of which
are all secured together and are mutually re-
inforcing, and the base wall of which is the
panel {6 provided with the slot 19 and tabs
22, from the ends of which the apertures 2@
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and 20c in the side walls extend toward the
apex of the brace. The resultant brace {0 re-
quires but a comparatively small amount of
paper board in its construction, which is de-
sirdble for obvious reasons, while possessing
adequate compressive strength for its intended
use.

Since the invention is described and illus-
trated as embodied in a brace for application
to hicycle wheels, the apertures 20 and 20a are
shown as of substantially keyhole shape to
correspond generally to the cross-sectional con-
tour of the tire and rim of such a wheel. In
practice, the slot 19 and apertures 20 are formed
as a single slot or aperture extending across
the edges of adjacent panels. The open ends
of the apertures 29 and 20¢ are slightly wider
than the rim portion of the wheel and con-
verge in the direction of the rounded portion
of the apertures, which, of course, corresponds
to the cross-sectional shape of the tire portion
outside of the rim. The free edges of flaps 22
are curved to correspond substantially to the
curvature of the tire adjacent the edges of the
rim, and are of a width such that they engage
against the tire adjacent the rim edges. It
will be clear that the particular dimensions and
shapes of the slot 19 and apertures 20 and 20a
may be varied as necessary or desirable for ap-
plication to articles of different cross-sectional
contours.

In applying the brace to a bicycle wheel, it
is grasped at the juncture of the panels 15 and
{7 with the center line of slot 19 disposed in.
the radial plane of the tire, and moved radially
inwardly of the tire and wheel until the tire
engages in the rounded portion of the apertures
20 and 20a. The flaps 22 are spread apart
by the tire with their free edges directed
radially outwardly. As the flaps 22 pass radially
inwardly past the widest portion of the tire,
the resilience of the paperboard results in their
tending to spring toward each other, so that
they continue in engagement with the outer
surface of the tire as the brace is moved ra-
dially inwardly. When the brace is seated on
the tire and rim, the flaps 22 are disposed
with their edges abutting against the tire, ra-
dially inward of the widest or bulged portion
of the tire at such an angle that they can not
slip radially outwardly along the surface of the
tire if the brace is pulled outwardly, and are
held at this angle and against further move-
ment toward each other by the intervention of
the rim between them. This is clearly shown
in Figures 3 and 4. The flaps therefore can-
not swing about their hinges in response to
attempted radially outward movement of the
brace, and thus prevent such movement. The
opposed side walls of the tire, hulging outwardly,
serve as lateral projections behind which the
flaps engage. The brace is so dimensioned that
the lateral edges of the panels engage against
the opposed main side walls of the container
C so that the wheel and its associated parts
are held against moving axially, and thus main-
tained out of contact with the opposed side walls
of the container. The brace of course may also
be so dimensioned as to hold the wheel against
contact with the end walls or the top and
bottom walls of the container.

Another form of the brace, designated by the
reference numeral 30, also described as applied
to a bicycle wheel, is shown generally as applied
to the rear wheel in Figure 1 and is shown
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in detail in Figures' 5 to 8. In this form, a
reinforcing and spacing strueture is incorporated
in the brace. This form of the bicycle wheel
brace is partieularly adapted to be used on the
rear wheels of partially assembled bicycles, since
they are ordinarily shipped with the rear wheel
lowermost. A brace to protect the rear wheel
must. therefore be. capable of sustaining the
weight of the partially assembled bicycle. 'The
braece 86 is disposed on the rear wheel substan-
tially in the horizontal axial plane thereof, and
direcily below the rear end of the fender or
mudguard. The brace is thus in a good po-
sition to support the weight of the bicycle when
the container is upended. 'To hold the brace
in this position, suitable interior packing, such
as the pedestal P extending from the bottom
of the container € to the brace, may be pro-
vided. 'The brace 30 is thus held between the
mudguard and packing. Of course, other
means may be used to maintain the brace in
the desired position.

The brace 30 is formed from the oblong blank
2% shown in Figure 5. This blank has fold
lines 32, which like the fold lines {2, {3 and {4
of the blank i{ deseribed above may be scored
lines, to define an end panel 33, a first aper-
tured panel 34, an intermediate apertured panel
33, a second apertured panel 38, an outer end
panel 31, additional outer panels 38, 39 and
48, as well as an end portion 41 which may
be employed as a reenforcing and spacing
means for the brace proper, as by folding this
end portion in any suitable manner. A slot
42 similar to the slot {9 of the previously de-
seribed brace 16 extends across the intermediate
panel 3%, and an aperture 43 of generally key-
hole shape and communicating with the ad-
jacent end of the slot 42 is formed in each of
the panels 34 and 26. Fold lines 44 extend
between the corresponding ends of the apertures
43 and with the sides of the slot 42 define the
locking flaps 45 which hinge on the panel 35
along the lines 44. Each flap 45 may be re-
placed by a plurality of tabs. or flaps if desired.
A slot or aperture 48 is formed in the panels
38, 3% and 49 of the same general size and
shape as the aperture defined in the panels 34,
8% and 88 when the flaps 45 are bent out of
the plane of the panel 35.

The brace 30 is formed by folding the blank °

31 on the lines 32 so that the end panel 33
is opposite and parallel to the panel 35, and
the panels 34 and 36 extend between the panels
33 and 35 in parallel relation to each other.
The panels 87, 38, §9 and 40 overlie the panels
33, 34, &8 and 36 respectively, with the aperture
48 registering with the apertures 43 and the
cpening in the panel 35 defined by the lines 44
when the flaps 45 are bent out of the piane
of that panel. This provides a securing portion
for the brace of double thickness throughout,
providing greater strength than if only a single
thickness of material were employed. ‘The

panels are of slightly differing widths, in order .

to allow for the thickness of the material in
making the bends in the blanks, in a manner
well known in the art and which need not be
Ppaiticularly described here. The end panel 33
serves as a spacing and reenforcing means be-
tween the panels 34 and 36, and the outer end
panel &7 similarly serves between the panels
38 and 4%. The panel 40 is considerably wider
than the panels 34, 36 or 38, so that it may
extend beyond the panel 36 which it overlies

10

15

20

25

30

40

75

and seive-as a connection between the securing
portion of the brace and the reenforcing and
spacing portion provided by the end portion 4l
of the blank.

The brace 30 of Figure 7, like the brace 10
of Figure 3, is in the form of a, closed polygon—
a rectangle—the walls of which are secured
together and are mutually reenforcing. It has
2 bhase wall, comprising the panels 35 and 383,
provided with a slot 42 and holding flaps or
tabs 48, from the ends of which the openings
43 and 46 in the side walls extend away from
the base and toward the opposite side of the
brace. The brace 30 requires but a compara-
tively small amount of paper board in its con-
struction while possessing adequate compressive
strength for its intended use.

Tt will be clear that by folding the end portion
44 of the blank so as to provide a multiple thick-
ness of material, whether this be in the form of a
hollow body or as a substantially solid body com-
prised of a plurality of layers of paperboard, a
very strong brace is provided capable of support-
ing a very considerable weight. The inclusion of
such a reenforcing spacing mentber-in the brace
38, together with the additional strength provided
in the securing portion of the brace by the double
thickness material, results in the desired strength.
Of course, the brace 30 may be formed with only
& single thickness of material in the securing por-
tion provided by the panels 33, 34, 35 and 38, and
the panel 36 might then be employed as a con-
nection between the securing portion and the re-
enforcing portion formed of the end portion £i
of the blank. Any suitable securing means might
be employed in this lighter construction, such as a
eonnecting tab, flap, or panel extending from the
panel 38 and secured to the panel 38, similar to
the panel {8 described in connection with the
first form of the brace. Similarly, the reenforc-
ing portion formed of the end porticn 41 of the
blank might: be of only a single thickness. of ma-
terial, if that should be desirable, depending upon
the strength required in the particular brace.

A brace 38 formed: from. the blank 21! is shown
In Figure 7 secured on the rear wheel of'a bieycle.
The crossing interior bracing elements 48 shown
in Figure 7, however; are.provided by forming the
end, portion 4t of the blank &f in a special man-
ner... This: particular construction does. not. form
a part of the present invention and is illustrated
only as an example of how the end portion 44 of
the biank may be folded and formed to provide
a strong reenforeing portion for the brace 28. As
already mentioned above, the end portion of the
blank may be folded or otherwise formed in any
desired manner to provide the desired strength
and resistance to crushing under load.

The brace 30 is applied to the wheel in the
same manner as the brace 18, the flaps 45 of the
panel 88 engaging against the edges of the wheel
rim and having their free edges abutting against
the tire adjacent the rim edges at such an angle as
to resist radially outward movement of the brace,
while the rounded portions of the apertures 43
and 46 engage the tire to prevent additional radi-
ally inward movement of the brace once the brace
has been properly seated on the tire and rim.
This locking of the brace on the wheel is perhaps
best shown in Figure 8, although it is also appar-
ent from Figure 7.

The brace 39, like the brace (g previously de-
seribed, may of course be adapted for application
to other articles than bicycle wheels and the like,
and since the necessary changes in the brace as
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‘deseribed in order to adapt it for use on other
articles will be obvious to those skilled in the art,
no detailed description of the various changes
which might be made to adapt it to any other
articles is attempted here.

It will be noted that the brace 10, comprising
three main panels, is triangular in cross section,
while the brace 38 is provided with four walls,
and is of rectangular cross section. The walls of
either form may consist of more than one thick-
ness of material. Furthermore, the triangular
form of the brace embodied in the brace 10 and
the rectangular form as illustrated by the brace
30 might be varied to include other cross sec-
tiona] outlines, so long as the necessary rigidity
and strength were maintained. Such changes
would merely alter the specific form of the brace,
without departing from the principle of the in-
vention,

Other variations in the particular details of the
prace may of course be made. For example, the
article-receiving aperture or slot may lie in only
two of the panels, with the locking flaps extend-
ing from one or both panels adjacent the fold line
therebetween, more or less at the central portion
of the slot. :

Sinece it is clear that many changes and modi-
fications may be made in the disclosed embodi-
ments of the invention without departing from
the principles thereof, some of which have been
suggested in the disclosure, it is not intended that
the invention be limited otherwise than as re-
quired by the spirit and scope of the appended
claims.

We claim:

1. A paperboard packing brace for use in pack-
ing for shipment bicycles and the like having
wheels with tires mounted thereon, a plurality of
panels secured together end to end and defining
a closed polygon having a base panel of substan-
tial width and side panels extending from the
ends of the base panel and spaced apart thereby
at their ends adjacent said base panel, the latter
having a slct extending the full width thereof and
locking flaps hinged thereto along fold lines sub-
stantially coincident with the sides of said slot,
the latter being of substantially uniform width
and said flaps being of substantially equal width,
the combined widths of said flaps being within
the width of said slot, each of said side panels
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having therein a key-hole aperture aligned with
said slot and comprising an outer substantially
semicircular portion of a diameter approximately
the same as the width of said slot and an inner
portion of approximately the same width at its
inner end as said slot and converging therefrom
outwardly and opening into said outer portion.

2. A paperboard packing brace for use in pack~
ing for shipment bicycles and the like having
wheels with tires mounted thereon, a plurality of
panels secured together end to end and defining
a closed triangle having a base panel of substan-
tial width and side panels extending from the
ends of the base panel and spaced apart thereby
at their ends adjacent said base panel, the latter
having a slot extending the full width thereof
and locking flaps hinged thereto along fold lines
substantially coincident with the sides of said slot,
the latter being of substantially uniform width
and said flaps being of substantially equal width,
the combined widths of said flaps being within
the width of said slot, the free side edge of each
of said locking flaps being convexly curved away
from the fold line thereof, each of said side panels
having therein a key-hole aperture aligned with
said slot and comprising an outer substantially
semicircular portion of a diameter approximately
the same as the width of said slot and an inner
portion of approximately the same width at its
jnner end as said slot and converging therefrom
outwardly and opening into said outer portion.

BENJAMIN F. KELLS.
NICHOLAS M. SIDER.
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