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3,223,234 
END SUPPORT FOR FRAGLE 

TUSULAR ARTICLES 
Hugh R. Weiss, Montclair, N.J., assignor to The Panta 

sota Company, Passaic, N.J., a corporation of New Jersey 
Filed Feb. 1, 1965, Ser. No. 429,420 

12 Claims. (C. 206-65) 
The present invention relates to shipping containers 

for fragile tubular articles, such as fluorescent tubes, 
and more particularly to cushioned receptacles which are 
vacuum molded from thin sheets of plastic and con 
structed to receive a series of glass tubes and to protect 
them against damage in the shipping carton. 

Heretofore, relatively thick preformed protective paper 
board trays have been employed for shipping fluorescent 
tubes in paperboard cartons or the like and have been 
shaped to fit or support the cylindrical outer surface of 
the tubes as disclosed, for example, in U.S. Patent No. 
3, 163,312. In spite of the use of these protective trays, 
a considerable number of tubes have been broken in 
shiping particularly when the cartons were dropped on 
edge. 

It has now been discovered that damage to fluorescent 
tubes during shipping can be reduced by mounting the 
opposite ends of the tubes on one-piece vacuum-formed 
end pads or receptacles formed of thin plastic sheets and 
having corrugated walls and recesses shaped to fit the 
tubes. The end walls of the recesses at the ends of the 
fluorescent tubes limit the axial movement but can yield 
somewhat to cushion shocks, and the corrugated side wall 
which engages the interior surface of the end wall of 
the shipping carton is inclined to permit substantial axial 
cushioning movement. This side wall is sufficiently strong 
to provide an effective cushioning means while at the 
same time centering the fluorescent tube in the carton, 
The thin walls of the tube-receiving recesses which form 
the sides of the partitions are preferably corrugated to 
provide strength and to permit stacking by placing the 
end pads in engagement with an underlying row of fluo 
rescent tubes. This makes possible stacking as many as 
four rows of tubes with only five rows of plastic end 
pads at each end of the shipping carton (the uppermost 
pad being inverted to protect the uppermost tubes). 
When the tubes are long, adequate support and protec 
tion is provided using as auxiliary center supports similar 
plastic receptacles which are open at both sides. 
An object of the present invention is to minimize dam 

age to fuorescent tubes or other fragile tubular articles 
during shipping. 
A further object of the invention is to reduce the 

weight of protective holders in shipping containers to 
facilitate handling. 
A still further object of the invention is to provide 

improved protective receptacles for fragile articles which 
can be mass produced at minimum cost. 
Other objects, uses and advantages of the invention 

will become apparent to those skilled in the art from 
the following description and claims and from the draw 
ings, in which: 
FIGURE 1 is a side elevational view on a reduced scale 

with parts broken away and shown in section illustrating 
the shipping container assembly of this invention; 
FIGURE 2 is a transverse vertical sectional view taken 

on the line 2-2 of FIGURE 1 and on a larger scale; 
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FIGURE 3 is a top plan view of one of the end pads 

used in the assembly of FIGURE 1; 
FIGURE 4 is a side elevational view of the pad of 

FIGURE 3; 
FIGURE 5 is an end view of the pad of FIGURE 4, 

on a larger scale; 
FIGURE 6 is a longitudinal sectional view of the pad 

taken substantially on the line 6-6 of FIGURE 3; 
FIGURE 7 is a transverse sectional view of the pad 

taken on the line 7-7 of FIGURE 3 which further shows 
the carton of FIGURES 1 and 2, the fluorescent tube 
being shown in dot-dash lines; 
FIGURE 8 is a top plan view of the central tray 

used to Support the central portion of each tube in the 
assembly of FIGURE 1, the repeating design of central 
portion being omitted; 
FIGURE 9 is a side elevational view of the central 

tray of FIGURE 8; and 
FIGURE 10 is a transverse sectional view taken on the 

line 0-60 of FIGURE 9. 
Referring more particularly to FIGURES 1 to 9 of the 

drawings, which are drawn substantially to scale, there 
is shown a paperboard shipping carton A having top and 
bottom rectangular walls 1 and 2, parallel rectangular 
side walls 3, and rectangular end walls 4 perpendicular 
to the walls 3 and having flat rectangular interior sur 
faces 5. 

Packed within the carton A are several rows of con 
ventional fluorescent tubes a, the carton shown herein 
being constructed to receive 24 tubes each having a length 
Somewhat less than the distances between the interior 
surfaces 5. Each fluorescent tube a has an exteriorly 
cylindrical glass tube 7 and a pair of metal end caps 8 
having a pair of spaced prongs 9 to provide the electrical 
connections. The 24 fluorescent tubes are supported in 
four parallel rows in the carton A with each tubes in 
horizontal alignment with five other tubes and in vertical 
alignment with three other tubes as shown in FIGURE 2. 
The necessary support is provided by ten plastic end 
pads 18, and five plastic central pads 11, which are simi 
lar to the end pads but are open at both sides. 
The end pad () is a vacuum formed as an elongated 

one-piece receptacle from a thin rectangular resinous 
material which is preferably a thermoplastic material such 
as polyvinylchloride, a copolymer of vinyl chloride and 
vinyl acetate, or various other vinyl resins. The shape of 
the end pad is may vary considerably, but it is preferable 
to provide generally semi-cylindrical corrugated article 
receiving recesses or pockets and a corrugated side wall 
generally as shown in FIGURES 3 to 7 of the drawings, 
which are drawn to scale to facilitate an understanding 
of the invention. The structure of each pad 10 will be 
apparent from the drawings. Each pad has straight par 
allel side edges 13 and 4 and parallel end edges 15 and 
16 perpendicular to the side edges and located substan 
tially in the same plane, it being understood, of course, 
that the edges will become deformed somewhat after being 
cut. Each pad () has a series of tube-receiving recesses 
or pockets 17 of generally cylindrical shape and a semi 
circular cross section, the recesses being bounded by a 
Series of upright separator ribs or partitions 18 and end 
partitions 19 and 20, the latter partitions being preferably 
provided with arcuate notches 21 to facilitate removal of 
the fluorescent tubes. The end pad usually has at least 
four recesses 17 and preferably has five to ten of such 
recesses, whereby the pad has a length at least several 
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times its width and preferably three to eight times its 
width. 
The partitions 18 have corrugated side walls 22 at the 

sides of the recess 17, and the bottom wall portion 23 of 
that recess is provided with similar corrugations which 
are continuations of the corrugations of the Wall 22, the 
corrugations at 22 and 23 being regularly spaced along 
the length of each recess 7 as shown in the drawings. 
Thus, the rounded convex portions 24 of the corrugations 
have a convex shape as shown in FIGURE 7 and have a 
radius as shown in FIGURE 6 substantially the same as 
the radius of the glass tubes 7 so as to fit the tubes and 
provide a good support therefor. The corrugations not 
only strengthen the walls of the recess 17 but also assist 
in holding the glass tube 7 away from the underlying glass 
tube which engages the bottom of the end pad. This 
makes it possible to pack the fluorescent tubes as shown 
in FIGURE 2, using only the pads 10 and 1 between one 
row of fluorescent tubes and the underlying row. In order 
to further protect the tubes and to further reinforce the 
bottom wall portion 23 of each recess 17, it is preferable 
to provide an intermediate projection 25 having a straight 
top edge at its center fold and a generally lenticular mar 
gin as viewed from the top. Each of the projections 25 
is located midway between the adjacent convex portions 
24 of the corrugations at the center of the groove. 
An upright generally flat end wall 35 is provided at the 

end of each recess 17 for engaging the end of the fluores 
cent tube a as indicated in FIGURE 7 to center the tube 
in the carton A while limiting axial movement thereof. 
The end walls 35 are preferably located substantially in 
a plane parallel to the edges 13 and 14, and said end walls 
are preferably inclined somewhat to facilitate entry of the 
cap 8 and to provide a more effective cushioning action. 
The end of each recess 17 remote from the wall 35 is 

open, and the partitions 18 are provided with upright end 
walls 26 having rounded portions 27 at the corners of the 
partitions as shown in FIGURE 7. The top surface 28 
of each partition preferably is located a distance from 
the bottom portions 23 equal to the radius of the part 24 
and the radius of the tube 7, but said surface 28 need not 
be parallel to the plane containing the edges 13 and 14. 
As herein shown, the surface 28 is inclined downwardly 
from the rounded portion 27 so that notches 29 can be 
provided at the top of the elongated upright side wall 
30 of the pad. Said side wall preferably has a maximum 
height corresponding to the height of the partitions 18, 
19 and 20 so that the upper surface of the pad below the 
uppermost row of fluorescent tubes will engage and Sup 
port the inverted uppermost pad 11 resting on the top 
of said row of tubes as shown in FIGURE 1. Also, the 
side wall 30 is preferably provided with regularly spaced 
corrugations 31 which extend throughout the length of 
the pad as shown in FIGURE 3. The pad is also provided 
with end walls 32 and 33 which are preferably corrugated 
in the same manner as the side wall 30. The corrugations 
strengthen the side and end walls and enable them to 
provide strong supports while also yieldably resisting 
movement of the fluorescent tubes toward the walls of 
the shipping carton, thereby cushioning shocks and pre 
venting damage to the tubes as pointed out in more detail 
hereinafter. 
The semicircular end walls 35 may be constructed in 

various ways and may be substantially rigid, but it is 
preferable to construct the end pads so that the end walls 
35 assist in cushioning shocks. As herein shown, a prong 
receiving depression 36 is provided at the top of each 
wall 35 and has a generally trapezoidal shape as shown in 
FIGURE 6 and a substantially uniform width as indi 
cated in FIGURE 3. The depression 36 is open at one 
end to receive the electrical connectors 9 of the fluorescent 
tube and is closed at its opposite end by an upright Wall 
37. A semicircular notch 38 is preferably provided at 
the top center of each depression 36 in axial alignment 
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4. 
with the associated recess 17. A narrow crescent-shaped 
fin 39 may be provided midway between the ends of the 
notch 38 as best shown in FIGURES 6 and 7. PostS 40 
and 45 are thus provided on opposite sides of the notches 
38 and at the ends of the recesses 17 and similar posts 
4 and 4 are provided at the ends of the pad 10. The top 
surfaces of these various posts are preferably flat and 
located substantially in a plane containing the upper Sur 
face of the partitions 19 and 20 and the uppermost Sur 
face of the partitions 8 and parallel to the plane con 
taining the edges 3 and 14 as seen in FIGURE 7, for 
example. The posts tend to strengthen the end pad and 
make it possible to provide adequate support for the tubes 
even though each pad is made from a plastic sheet having 
a very Small thickness (for example, a thickness of .003 
to .01 inch). 
The central pads 11 are symmetrical and open at both 

ends and, therefore, do not have posts similar to those of 
the pad 10. However, the partitions of the central pads 
Ali may be generally the same as those of the pad 10 or 
similar thereto. Thus, each of the central pads 1 could 
have a cross section generally as indicated in FIGURE 
2; however, it will be apparent that the cross section of 
each tube-receiving recess may vary somewhat. As shown 
in FIGURE 9, the central pad 11 has tube-receiving re 
cesses 47 which are generally trapezoidal but are, never 
theless, shaped to fit the cylindrical wall of the tube 7 as 
shown in dot-dash lines in that figure, the top of each par 
tion 48 being located substantially in a plane containing 
the axes of the row of tubes. In addition to the interme 
diate partitions 48, there are end partitions 49 and 50 hav 
ing flat exterior walls 53 which form the end walls of the 
pad 14. The end walls 53 are preferably inclined like the 
end walls 32 and 33 so as to perform a cushioning func 
tion and may be corrugated like walls 32 and 33 if desired. 
The side walls 51 of the partitions 48 to 50 and the bottom 
portions 52 of the recesses 47 are provided with regularly 
Spaced corrugations throughout the length of the tube-re 
ceiving recess, said corrugations preferably being similar 
to those of the pads 10 but generally straight as in FIG 
URE 9 rather than rounded in cross section as in FIG 
URE2. The central pad 11 thus functions generally like 
the pads it and supporting one row of tubes on top of 
another, the opposite end edges 55 engaging the end side 
Walls 3 of the carton at opposite ends thereof to hold the 
fluorescent tubes against transverse movement except to 
the extent that such movement is permitted by deforma 
tion of the end walls 53. The marginal edge 54 of the 
pad S1 is rectangular like that of the pad 10 and the di 
mensions of Said marginal edge may be the same as that 
of the pad 0, if desired. 

It will be noted that the corrugated end walls 32 and 
33 of each tray it and the similar end walls 53 of the tray 
11 are inclined so that the bottom portions of the end 
Walls engage the side walls of the box and the upper por 
tions are normally spaced from the side walls a small frac 
tion of an inch. Thus each of the end walls 32 and 33 is 
inclined to provide a narrow clearance space 45 and yields 
under pressure to cushion shocks by moving within the 
clearance Space. This cushioning action is not obtained 
in the packing elements of Patent No. 3,163,312, for ex 
ample. 
While the cushioning of shocks at the side walls is help 

ful, even more important is the cushioning of axial shocks 
which occur, for example, when the shipping carton is 
dropped on end. The end pads 10 are especially well 
Suited for cushioning such end shocks. As shown in FIG 
URE 7, the end edge 3 at the bottom of the pad 10 en 
gages the inner surface 5 of the end wall to center the 
fluorescent tube a in the carton but the side wall 30 is in 
clined to provide a narrow clearance space 45 which gradu 
ally increases in width in an upward direction, the upper 
end of Wall 39 normally being spaced a small fraction of 
an inch (i.e., 0.1 to 0.2 inch) from surface 5 and being 
free to move in the clearance space to cushion axial 
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shocks. The bottom of the wall 32 or 33 is preferably 
flared outwardly as shown in the drawings, but this is not 
essential. 
The posts 40 and 41 and the notches 38 tend to rein 

force the side of the end pad 10 and to make the side wall 
30 function more effectively in holding the fluorescent 
tubes centered in the carton. Also, the depressions 36 
improve the cushioning action of the end walls 35. 

It will be apparent that the size of the end pads 10 may 
vary considerably. However, they are usually about 10 
to 15 inches long and about 2 to 3 inches wide, and each 
end wall 35 is usually spaced a small fraction of an inch 
(i.e., 0.2 to 0.5 inch) from the sidewall 30. Each article 
receiving recess 17 preferably has a length about 2 to 5 
times its height, and each of the corrugated portions 24 
at the bottom of each recess 17 has its inner and outer 
surfaces spaced apart a distance several times its thickness 
to protect the associated fluorescent tube against damage 
due to pressing against an adjacent tube. As shown here 
in the vertical distance from a horizontal plane contain 
ing edges 13 and 14 to the tube 7 resting on the corru 
gated wall portion 23 is around 0.1 inch or so. 
The construction shown provides adequate protection 

for the tubes 7 when they are stacked as shown in FIG 
URE. 2. The weight of the tubes will, of course, deform 
the edges 13 and 14, but there is adequate strength in the 
wall portions 23 and the marginal portions of the pad 10 
to maintain adequate separation of adjacent rows of tubes 
even when the thickness of the plastic is very small (i.e., 
.002 to .005 inch). It is thus possible to mass produce the 
trays 10 and 11 at very low cost using conventional equip 
ment such as shown in U.S. Patent No. 2,902,718 or U.S. 
Patent No. 3,026,566. 

It will be understood that the above description is by 
way of illustration rather than limitation and that, in ac 
cordance with the provisions of the patent laws, variations 
and modifications of the specific devices shown herein 
may be made without departing from the spirit of the 
invention. 

Having described my invention, I claim: 
1. An end pad for locating and protecting fluorescent 

tubes in a shipping carton comprising an elongated one 
piece receptacle formed of a thin generally rectangular 
sheet of thermoplastic material and having a row of tube 
end-receiving recesses defined by a series of regularly 
spaced narrow transverse partitions, each partition having 
diverging side walls with corrugations spaced along its 
length for engaging the cylindrical outer surface of a 
fluorescent tube and an upright end wall at one side of said 
pad for engaging the end of the tube, one end of each 
recess being open at said one side and the other end being 
closed by an upright end wall spaced a small fraction of an 
inch from the other side of said pad, and resilient cush 
ioning means for yieldably centering the fluorescent tubes 
in the carton comprising an inclined side wall at said other 
side of said pad with vertical corrugations spaced apart 
along the length of said pad and having a height at least 
about equal to that of the tube-receiving recesses and hav 
ing a length many times its height. 

2. An end pad as defined in claim wherein the top of 
said last-named side wall and the upper surfaces of said 
partitions are located adjacent a plane containing the axes 
of the fluorescent tubes. 

3. An end pad as defined in claim 2 wherein each of said 
recesses has a semi-circular cross section, 

4. A end pad as defined in claim 2 wherein each of said 
recesses has a length at least about twice the height of 
said partitions. 

5. An end pad as defined in claim 2 wherein a series of 
depressions are formed at the top of the end pad between 
the corrugated side wall and the transverse recesses to pro 
vide a series of reinforcing posts having their upper sur 
faces located adjacent said plane. 

6. An end pad for a shipping carton containing glass 
tubes comprising a thin generally rectangular sheet of a 
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6 
synthetic resinous material formed to provide a narrow 
upright side wall with vertical corrugations spaced apart 
throughout its length, a pair of corrugated end walls and 
a row of regularly spaced generally semi-cylindrical 
recesses separated by a series of narrow corrugated trans 
verse partitions, each with a length at least twice its height, 
each partition having an end wall at the side of the end pad 
remote from said side wall forming part of the opposite 
side of the pad and terminating at upright end walls 
formed at the ends of the adjacent recesses, said upright 
end walls being generally in alignment in a direction per 
pendicular to the tubes and being spaced a small fraction 
of an inch from said first-named side wall, said side wall 
being inclined to provide resilient cushioning means for 
yieldably centering the tubes in the shipping carton. 

7. End pads for use in supporting a series of rows of 
elongated glass tubes in a shipping carton having rec 
tangular side and end walls, each pad comprising an 
elongated one-piece receptacle formed of a thin sheet of 
resinous material with a thickness in the neighborhood 
of .01 inch or less and having a row of recesses of a size 
to receive said tubes which is defined by narrow trans 
verse partitions with a length substantially less than the 
width of the end pad, each partition having diverging side 
walls with corrugations spaced along its length and an 
upright end wall for engaging the end of one of said 
tubes to hold it away from the end wall of said carton, 
each end pad having one side wall with corrugations 
spaced apart along its length and a bottom edge portion 
for engaging the end wall of the carton to position the 
glass tubes in the carton while the upper portion of said 
side wall is spaced from said end wall, said one side wall 
providing resilient means for cushioning axial movements 
of said tubes and for moving in said clearance space in the 
direction of said tubes during such cushioning. 

8. In a shipping carton containing a series of parallel 
rows of elongated glass tubes and having rectangular 
top, bottom and side walls and rectangular end walls per 
pendicular to the tubes and spaced apart a distance greater 
than the length of the tubes, the combination therewith 
of a pair of one-piece end pads at the opposite ends of said 
carton for supporting each row of tubes, each pad com 
prising an elongated one-piece tray formed of a thin sheet 
of resinous material and having a row of recesses of a size 
to receive said tubes, a partition between each pair of 
recesses having diverging corrugated side walls engaging 
the periphery of the adjacent tubes, each recess having 
an upright end wall spaced a small distance from the end 
wall of the carton and engaging the end portion of the 
tube in that recess yieldably to center the tube in the 
carton, each end pad having a corrugated side wall in 
clined so that the bottom portion thereof engages the end 
wall of the carton and the upper portion is spaced from 
said end wall to provide a clearance space, said side wall 
providing resilient means for cushioning axial move 
ments of said tubes by deforming in said clearance space 
in response to an axial force exerted by the tubes. 

9. The combination defined in claim 8 wherein only 
one end pad is provided between adjacent rows of tubes 
at each end of the carton and the uppermost row of tubes 
is supported by one of the end pads and covered by a simi 
lar end pad in inverted position at each end of the carton. 

10. The combination defined in claim 9 wherein the 
central portion of each tube is supported by a one-piece 
tray formed of a thin sheet of resinous material with a 
thickness in the neighborhood of .01 inch or less which 
is elongated in a direction perpendicular to the tubes, each 
tray having a series of recesses of a size to receive the 
tubes and a Series of partitions with corrugations spaced 
along their length for engaging the opposite side por 
tions of each tube. 

11. The combination defined in claim 10 wherein the 
tray has parallel marginal end edges engaging the op 
posite side walls of the carton and end walls which are 
inclined to provide narrow clearance spaces that gradu 
ally increase in width in an upward direction away from 
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the marginal end edge, each of said end walls having cor 
rugations spaced along the width of the tray, said end 
-walls providing resilient means for cushioning shocks by 
deforming in said clearance space when subjected to sub 
stantial pressure. 

12. The combination defined in claim 8 wherein the 
walls of each recess are generally semi-cylindrical and 
have regularly spaced corrugations for engaging the 
tubes around the circumference thereof, the portions of 
the corrugations at the bottom of the tray having gener 
ally straight pleats in the valleys between the raised por 
tions. 
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