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ABSTRACT: The invention discloses a package for use with 
frangible objects and a tray which when empty may be readily 
nested within a like tray and when filled the spaced-apart ob 
jects are positioned in holding means formed by a plurality of 
channels extending transversely to the length of the tray and 
which channels substantially conform to the contour of the 
objects. Retaining means is provided on each tray in the form 
of downwardly extending legs which when the trays are in 
their nested position the legs of an upper tray extend around 
the object of a lower stacked tray so that substantial incapsula 
tion of each object is obtained to secure them from movement 
when transported. Removing means is also provided in the 
form of a groove extending the length of the tray and forming 
a depression beneath each object such that the finger of the 
person removing the objects from the tray may gently lift each 
object from its seated position by placing his finger within the 
groove to lift up and grip the respective object. 
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PACKAGE ANDTRAY FORTUBES OR THE LIKE 

BACKGROUND OF THE INVENTION 
A. Field Of The Invention 
The present invention relates to a package for storing and 

shipping frangible objects, such as cylindrical tubes, and more 
particularly a tray in which the tubes are placed and stacked 
together during shipment or storage thereof. 

B. Discussion Of The Prior Art 
It has been suggested in the prior art, to provide trays for 

both storing and shipping tubes, or like objects, and in which 
the trays themselves could be placed in a stacked position. An 
example of the prior art is U.S. Pat. No. 3,272,371, which is 
sued on Sept. 13, 1966. The tube tray disclosed in this patent 
is of a stackable nestable construction with the trays all in 
alignment with each other when empty but alternately 
oriented in directly opposed directions such that every other 
tray has to be rotated 180° when the trays are filled and 
stacked. This obviously is a drawback of the prior art inven 
tion in that when packaging the trays provisions have to be 
made for alternating the position of every other tray such that 
they may be properly assembled. Obviously, this results in an 
added operation in the assembling thereof which is rather 
cumbersome. The present invention avoids this problem. 
The prior art is also deficient in not providing the necessary 

retaining means to assure that each tube is individually main 
tained in fixed position, this deficiency is overcome in the 
present invention. In addition, the prior art is deficient in not 
providing removing means to facilitate the gripping of each 
test tube and removing same from the tray, provisions for this 
is made in the present invention. 

OBJECTS OF THE INVENTION 

An object of the present invention is to overcome the disad 
vantages of the prior art devices by providing a tray that is 
nestable one within the other when empty and wherein the 
trays may be filled with objects such as tubes and still permit 
the internestability of the trays in their same oriented posi 
tions. 
Another object of the present invention is to provide a tray 

formed from sheet material, having a corrugated portion 
forming channels or pockets for receiving the objects therein 
with downwardly extending legs from the bottom surface of 
the tray adapted to extend between like objects of the next 
lower filled tray. 
Another object of the present invention is to provide a 

package having a plurality of spaced-apart trays with objects 
contained in each tray and the trays assembled together to 
retain the objects in substantially fixed position during ship 
ment and storage thereof. 
Other objects of the present invention will be obvious as the 

disclosure and description of the invention proceeds. 

SUMMARY OF THE INVENTION 

The present invention includes both a package as well as the 
individual trays contained therein, such that during shipment 
of the package the individual objects are properly supported 
and insulated from vibrations and other known causes which 
generally results in breakage of frangible items. The trays in 
clude a body portion, preferably made of foam polystyrene 
material, and adapted to be nestable within a similar tray when. 
they are initially stored prior to use. The body portion includes 
a bottom wall with an upwardly extending wall portion which 
terminals in a peripheral rim formed with and extending out 

g wardly from the wall portion and terminating in an outer free 
extremity. To facilitate handling of trays gripping means is 
provided in the form of indentations on the rim such that the 
user may easily place his finger therein for manipulation of the 
individual trays. To assure sufficient rigidity of the tray, while 
being able to utilize a minimum of material in fabricating 
thereof, stiffening means is formed on the rim in the form of a 
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rib to provide the necessary rigidity to the tray for handling 
thereof. When the objects are on the tray and it is desired to 
remove them therefrom, removing means is provided which 
includes a depression extending along at least one of the walls 
of the body portion and which depression continues across the 
bottom wall in a direction transverse to that of the elongated 
objects positioned in the tray. The depth of the depression is 
such as to permit the user to insert at least a portion of his 
finger beneath the object and to pry it up so that he may grasp 
it with his remaining fingers and remove it from the confines 
of the tray. 
To maintain the objects in a fixed position during shipment 

of the package holding means and retaining means are pro 
vided to accomplish their end purposes in interrelated com 
bination. The holding means is formed on the bottom wall and 
includes a plurality of elongated spaced-apart channels for 
receiving the objects therein. The respective channels are 
separated by ridges from which the retaining means extend 
downwardly in the form of spaced-apart tapered hollow legs. 
Each leg includes a tip integrally formed with a pair of side lips 
and end lips continuing upwardly and outwardly therefrom, 
and terminating in an open end. The separation between the 
respective lips of adjacent rows is designed to encompass an 
object in a lower nested tray such that an interlocking rela 
tionship is obtain to both cushion the object and prevent sub 
stantial movement thereof. Since the legs are hollow the 
degree of resiliency provided tends to enhance the cushioning 
effect such that each object may be properly isolated from 
each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 
For a better understanding of the present invention 

reference should be had to the accompanying drawings, 
wherein like numerals of reference indicate similar parts 
throughout the several views and wherein: 

FIG. 1 a fragmentary perspective view of a package utilizing 
the novel trays of the invention, portions being broken away 
for purposes of showing details; 

FIG. 2 is a top plan view of the trays of FIG. 1; 
FIG. 3 is a vertical section taken substantially on the plane 

of line 3-3 of FIG. 2 of a stack of trays to illustrate the remov 
ing means; 

FIG. 4 is a vertical section taken substantially on the plane 
of line 4-4 of FIG. 2 of a stack of trays to illustrate the retain 
ing means; 

FIG. 5 is a vertical section taken substantially on the plane 
of line 5-5 of FIG. 2; 

FIG. 6 is a vertical section taken substantially on the plane 
of line 6-6 of FIG. 2; to illustrate the retaining means; 

FIG. 7 is a longitudinal sectional elevation, similar to FIG. 3, 
of the empty trays of the invention shown in nested relation; 

FIG. 8 is a longitudinal sectional elevation, similar to FIG. 4, 
of the empty trays of the invention shown in nested relation; 

FIG. 9 is a longitudinal sectional elevation, similar to FIG. 5, 
of the empty trays of the invention shown in nested relation; 
and 

FIG. 10 is a longitudinal sectional elevation, similar to FIG. 
6, of the empty trays of the invention shown in nested relation. 

DETAILED DISCUSSION OF THE DRAWINGS 

Referring now to the drawings, we have illustrated in FIG. 1 
a complete assembled package 10, including a plurality of 
trays 12 filled with objects 15, and as illustrated in FIGS. 2-6 
we have the details of the filled trays 12 stacked together, as 
compared to their unfilled nested relationship illustrated in 
FIGS. 7-10, all in accordance with the present invention. 

Referring now to the drawings in detail and initially to FIG. 
1 thereof, we see the complete assembled package 10 of the 
present invention which consists of a plurality of individual 
trays 12 stacked one above the other with the desired objects 
15 contained therein and a cover tray 16 inserted over the ob 
jects 15 of the uppermost nested tray 12 for enclosing same. 
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The stacked trays 12 are contained in a carton 18, which may 
be opened in a conventional manner after shipment to the end 
user and include a cover 20, side panels 22, and end panels 24. 
In their assembled relationship each tray 12 may contain one 
or more elongated objects 15 therein, as seem particularly in 
FIG. 2, which are illustrated in the form of tubes which may be 
made of glass, plastic, or some other material, which may be 
frangible having a stopper 26 at one end thereof with a neck 
28 positioned within the tubular portion of the tube 15 and an 
enlarged head portion 30 integrally formed with the neck 28 
and extending exteriorly of the tube 15. 
The trays 12 may be made out of a variety of materials such 

as plastic, paper, or molded pulp, or any combination thereof, 
but applicant has found that certain characteristics of the tray 
12 are enhanced by the use of a foam plastic material such as 
foam polystyrene, starting with a sheet having a thickness in 
the range of from 0.010-0.125 and a density in the range 
from 2 to 30 lbs./cubic foot. For trays having a dimension of 
approximately 6 inches by 15 inches a suitable thickness has 
been found in the range of 0.050-0.090 inches, and a density 
in the range of 3 to 6 lbs/cubic foot. 
The tray 12 as illustrated in FIGS. 3-10, is integrally 

formed and includes a body portion 32 having a bottom wall 
34 and extending upwardly and outwardly at a taper from the 
bottom wall 34 integrally formed therewith is a wall portion. 
The wall portion includes a pair of spaced-apart sidewalls 36 
extending upwardly and outwardly extending end walls 38 in 
spaced relationship to each other. Integrally formed with the 
respective walls 36 and 38 of the body portion 32 is a continu 
ously peripherally outwardly extending flange portion or rim 
40 having an outer free edge or extremity 42 and which 
defines the open top of the tray. The flange portion includes 
side sections 44 integrally formed with the sidewalls 36, and 
end sections 46 integrally formed with the end walls 38, all 
connected together. The lateral width of the end sections 46 
are shown as somewhat larger that the side sections 44, but 
this is primarily a matter of choice. 
The rim portion 40 is provided with stiffening means 45 to 

prevent fracture thereof and also strengthen the peripheral 
edge 42 thereby making it highly resistant to flexure, as by 
providing a downwardly, or upwardly as shown, peripherally 
extending arcuate rib 48 which adds the requisite rigidity to 
the tray 12 to facilitate handling thereof, especially when filled 
with the objects 15. The rib 48 may be continuous as shown, 
or intermittent depending impart on the size and weight of the 
objects to be positioned therein. 

Holding Means 
The objects 15 are positioned within the confines of the 

walls 36 and 38 of the body portion 32 and are seated within 
the holding means 50 provided to maintain the objects 15 in 
substantial parallel spaced-apart relationship to each other 
during shipment and storage. The holding means includes a 
scalloped configuration forming a plurality of transversely ex 
tending pockets or channels 52 shown most clearly in FIG. 4 
and formed having a base 54 which provides the bottom of the 
elongated channels 52 which extend substantially across the 
bottom wall 34 between the sidewalls 36. The respective chan 
nels 52 extend from the base 54 and meet at ridges of crests 
55, with an upwardly extending contoured concave surface 
channel wall 56 connecting the base 54 and ridges 55 to ac 
cept the tubes 15 in the channels 52 and held therein in place. 
The elongated ridges 55 in the horizontal plane are below the 
plane of the rim 40, and laterally spaced from each other ap 
proximately one-half the diameter of the object 15, as seen in 
FIGS. 3 and 4. Since the object 15 may be placed in the chan 
nel 52 in either direction, a side channel 58 is provided ad 
jacent each sidewall 36 extending the length of the sidewall 36 
to accept the head 30 of the object 15 therein. The side chan 
nel 58 is slightly depressed as formed by the bottom wall 34 
and such that the enlarged head 30 of the object 15 may be 
contained therein. 
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Obviously, if the object does not have an enlarged head por 

tion then either no side channel is required at all, or the bot 
tom wall may be on an even plane or stepped up above the rest 
of the bottom wall if desired. The fit between the adjacent 
ridges 55 and the outside diameter of the objects 15 is such 
that either a slight degree of interference, or a loose fit, may 
be provided. As seen in the drawings and particularly in FIG.3 
a slight spacing between each respective channel ridge 55 and 
the object 15 may be provided, since the holding means 50 is 
used in conjunction with the retaining means 60, hereinafter 
explained in detail, to assure that the objects 15 are main 
tained in position during shipment from where they are assem 
bled to the end user. 

Retaining Means 
For packaging frangible objects 15, which may be glass, so 

that they do not fracture or break during shipment it is impor 
tant that almost complete incapsulation of each object 15 is 
obtained to provide a packaging system with the highest ob 
tainable degree of safety. This is important in that the 
breakage of one vial 15 often results in the entire package 10 
or a single filled tray being discarded. Accordingly, retaining 
means 60 is provided such that a positive locking force is ob 
tained for each object 15 and in accordance with the present 
invention a plurality of legs 62 are provided in substantial 
alignment with each of the ridges 55 to extend between and 
engage an object in a lower nested tray to provide an inter 
locking relationship therewith. The legs 62 extend 
downwardly from the bottom wall 34 and extend between the 
objects 15 positioned within the holding means 50 of a lower 
nested tray 12. As seen in particular with respect to FIGS. 2, 4 
and 5, each channel 52 essentially is associated with a pair of 
spaced-apart legs 62 which in turn forms two rows along sub 
stantially opposite sides of the tray 12. The number of legs 62 
provided is dependent upon the longitudinal length, diameter, 
shape and other characteristics of the object contained 
therein. Thus, one or more legs 62 may be used for the desired 
shape and size of a particular tray. The legs 62 are preferably 
tapered and hollow with a tip 64 at one end thereof integrally 
formed with diverging upwardly and outwardly extending side 
lips 66 and end lips 68 that merge with the channel 52 and ter 
minate in an open top. The lips 66 and 68 extend upwardly 
and outwardly from the tip 64 and merge respectively with the 
channel base 54, and the channel wall 56. A tapered hollow 
configuration for the leg provides a degree of resiliency which 
assists in the retaining of the objects 15 in place. The degree of 
taper depends upon the distance between the spaced-apart ob 
jects 15 into which the tips 64 of the leg 62 must extend as 
seen in FIGS. 3 and 4. By providing a hollow leg 62 the degree 
of flexibility and resiliency is provided which helps cushion the 
movement of the objects 15 during transportation. Since the 
tray preferably is made of foam polystyrene the hollow leg 62 
permits the degree of compressability to cushion the shocks 
transmitted by the objects 15 during the shipment. The legs 
could also be made of solid material by injection molding the 
tray or by some other means and same would also be suitable 
for the present invention. 

Gripping Means 
When the package 10 is opened for use in a conventional 

manner, then the cover tray 16 may be removed from within 
the carton to gain access to the top tray. Since a cover tray 16 
is provided as seen in FIG. 1 it is possible to invert the entire 
package 10 and remove all of the trays 12 entirely from the 
carton 18 but this can result in separation and falling out of 
certain of the objects 15. It has been found that the preferable 
approach is to provide gripping means 70 which permits the 
user to unstack each tray 12 individually when either in the 
carton 18 or removed therefrom, and the gripping means may 
include at least two indentations 72 preferably one on each 
end of the rim portion 46 as seen in FIG. 2, with the indent 72, 
being of the size to permit the finger of the user 74 to be en 
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gaged therein. By placing one finger in each indent 74 a tray 
12 may be then removed from its stacked relationship with the 
other trays 12 while they remain in the carton 18. The 
gripping means 70 may also be used, if desired, in placing each 
individual filled tray 12 within the carton 18 when initially as 
sembling the package 10. The number and location of the in 
dents 72 may vary as to the size of the tray being manufac 
tured as well as the weight of the individual objects contained 
thereon. It is appreciated that the trays of applicant's inven 
tion are adaptable to tubular items of from a fraction of an 
inch to several feet in length. 

Removing Means 
Once a tray has been separated from the package and 

placed in use the objects 15 positioned thereon have to be 
removed and it has been found desirable to provide removing 
means 75 such that the user 74 can easily remove the respec 
tive objects 15 from the tray. As seen with respect to FIGS. 2, 
3 and 6 a depression 76 is provided on each end wall 36 which 
terminates at the rim 40 and which spaced-apart depressions 
76 are connected by a groove or connecting depression 78 
which has an arcuate contour to receive the finger of the user 
74 and pry up an article 15 and thereafter grasp it with the 
other hand and remove it from its seated position within the 
tray 12. The bottom of the groove connecting depression 78 
may extend below the bottom wall 34 of the tray 12 and trans 
versely to the direction of the elongated channels 52 with the 
depression 76 extending vertically substantially the height of 
at least one of said spaced-apart end walls 36. 

FIGS. 7-10 illustrate the relationship of the trays 12 when 
assembled and nested together prior to the objects being posi 
tioned therein. The design of the tray is such that they are 
adapted to be nested one within the other and easily removed 
either manually or by automatic means. As seen in assembled 
relationship the tapered walls 36 and 38 of the nested trays 12 
are parallel to each other and the upwardly and outwardly 
tapered walls might engage each other with the legs 62 of each 
respective tray 12 extending into the open end or top formed 
by the tray below it such that they are stacked together with a 
minimum distance therebetween. 
The trays may be made by well-known thermoforming 

processes, and of a symmetrical pattern which permits one 
tray to be nested and stacked relative to another irrespective 
to the orientation thereof. In this manner the actual assembly 
procedure is simplified in that the trays do not have to be 
predisposed in any particular position. Therefore, when trays 
are stacked as shown in FIG. 4 the channels are in longitudinal 
alignment with each other and a vertical column of articles is 
formed. The cover tray 16 as illustrated in FIG. may be a 
conventional tray 12 with the rim 40 removed therefrom so 
that it may fit therein. 

I claim: 
1. A tray for storing and shipping elongated objects com 

prising: 
A. a body portion of substantially uniform thickness for 

containing said objects and including a bottom wall with a 
pair of spaced apart sidewalls and a pair of spaced apart 
end walls, each of said walls extending upwardly from 
said bottom wall and terminating in an open top in spaced 
relation to said bottom wall, 

B. holding means associated with the bottom wall of said 
body portion, and including a plurality of elongated sub 
stantially parallel spaced apart channels for receiving the 
objects extending between said sidewalls and separated 
by ridges, and 

C. retaining means downwardly extending from said body 
portion in substantial alignment with each of said ridges 
to extend around and engage an object in a lower nested 
tray to provide an interlocking relationship therewith. 

2. A tray as in claim 1, wherein said retaining means in 
cludes at least one pair of spaced-apart tapered hollow legs 
along each of said ridges, said legs including a tip integrally 75 
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6 
formed with a pair of tapered side lips and end lips extending 
upwardly and outwardly therefrom and terminating in an open 
end, said tips being in substantially a horizontal plane below 
the bottom wall of said body portion. 

3. A tray as in claim 2, wherein each of said legs is nestable 
with a like leg when said trays are assembled together when 
empty. 

4. A tray as in claim 2, wherein said side lips of said legs are 
resilient so as to extend around and engage the objects on a 
lower tray. 

5. A tray as in claim 2, wherein two legs are contained along 
each of said ridges and said legs extend in two transverse rows 
substantially parallel to said sidewalls, 

6. A tray as in claim 1, wherein said row of elongated chan 
nels terminate at one end thereof in a side channel connected 
directly to one of said sidewalls. 

7. A tray as in claim 1, 
a. wherein said walls are tapered and extend upwardly and 
outwardly from said bottom wall to said open top, and 

b. said retaining means includes a pair of hollow tapered 
spaced-apart legs adjacent each of said channels, so that 
said trays may be nested together with said tapered walls 
and legs in interfitting relationship when empty while 
when said trays contain objects they can be stacked one 
above the other with each tray oriented in the same posi 
tion as when empty. 

8. A tray as in claim 1, and further including a peripheral 
rim integrally formed with and extending outwardly from said 
walls and terminating in an outer free extremity. 

9. A tray as in claim 8, and further including gripping means 
comprising at least two indentations in said rim, said indenta 
tions being adjacent a pair of said opposed walls. 

10. A tray as in claim 8, and further including stiffening 
means integrally formed with said rim in the form of a rib so as 
to provide the requisite rigidity to said tray for handling 
thereof. 

11. A tray as in claim 1, and further including removing 
means to facilitate the removal of the objects from within the 
tray, and including a depression extending transversely to the 
direction of said elongated channels at a depth to at least par 
tially accept the finger of the user to pry up an object con 
tained in said holding means, said depression extending verti 
cally substantially the height of at least one of said spaced 
apart end walls and continuing across said body portion. 

12. A tray as in claim 1, wherein said tray is made from 
foam plastic material. 

3. A tray as in claim 12, wherein said foam plastic material 
has a density in the range of from 2 to 30 lbs/cubic foot. 

14. A tray as in claim 12, wherein said tray has a thickness 
in the range of from 0.010-0.125 inches. 

15. A tray for storing and shipping elongated objects com 
prising: 

A. a body portion of substantially uniform thickness for 
containing said objects and including a bottom wall with a 
pair of spaced-apart sidewalls and a pair of spaced-apart 
end walls, the latter being shorter than said sidewalls, 
each extending upwardly therefrom and terminating in an 
open top in spaced relation to said bottom wall, 

B. a peripheral rim integrally formed with and extending 
outwardly from said walls and terminating in an outer free 
extremity, 

C. gripping means to facilitate handling of said trays, and in 
cluding at least two indentations in said rim, said indenta 
tions being adjacent a pair of said opposed walls, 

D. stiffening means integrally formed with said rim in the 
form of a rib so as to provide the requisite rigidity to said 
tray for handling thereof, 

E. holding means associated with the bottom wall of said 
body portion, and including a plurality of elongated sub 
stantially parallel spaced-apart channels for receiving the 
objects extending between said sidewalls and separated 
by ridges. 
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F. retaining means downwardly extending from said body 
portion in substantial alignment with each of said ridges 
to extend around and engage an object in a lower nested 
tray to provide an interlocking relationship therewith, 
and 5 

G. removing means to facilitate the removal of the object 
from within the tray, and including a depression extend 
ing transversely to the direction of said elongated chan 
nels, and of a depth to at least partially accept the finger 
of the user to pry up an object contained in said holding 10 
means, said depression extending vertically substantially 
the height of at least one of said spaced-apart end walls 
and continuing across said body portion. 

16. A tray as in claim 15, wherein said elongated channels 
have a base with upwardly extending contoured channel walls 15 
terminating in said ridge between each of said channels. 

17. A tray as in claim 15, wherein said retaining means in 
cludes at least one pair of spaced-apart tapered hollow legs 
along each of said ridges, said legs including a tip integrally 
formed with a pair of tapered side lips and end lips extending 20 
upwardly and outwardly therefrom and terminating in an open 
end, said tips being in a substantially horizontal plane below 
the bottom wall of said body portion. 

18. A package for shipping elongated objects comprising: 
A. a carton, and 
B. a stack of trays in said carton each one containing a plu 

rality of elongated objects maintained in fixed position by 
interrelated holding means and retaining means, 
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8 
C. said trays including a body portion of substantially 

uniform thickness for containing said objects with a bot 
tom wall and a pair of spaced-apart sidewalls and a pair of 
spaced apart end walls, each of said walls extending up 
wardly from said bottom wall and terminating in an open 
top in spaced relation to said bottom wall, 

D. said holding means associated with the bottom wall of 
said body portion, and including a plurality of elongated 
substantially parallel spaced-apart channels for receiving 
the objects extending between said sidewalls and 
separated by ridges, 

E. said retaining means downwardly extending from said 
body portion in substantial alignment with each of said 
ridges to extend around and engage an object in a lower 
nested tray to provide an interlocking relationship 
therewith. 

19. A package as in claim 18, and further including a cover 
tray extending over the uppermost tray in said carton. 

20. A tray as in claim 18, wherein said retaining means in 
cludes at least one pair of spaced-apart tapered hollow legs 
substantially aligned with each of said ridges, said legs includ 
ing a tip integrally formed with a pair of tapered side lips and 
end lips extending upwardly and outwardly therefrom and ter 
minating in an open end, said tips being in a substantially 
horizontal plane below the bottom wall of said body portion 
and extending between objects in a lower nested tray. 


