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9 Claims. (CI. 229-6) 
The present invention relates to a carton hav 

ing an outer and an inner member, more particu 
larly to the construction of the inner or support 
ing member which carries the contained article. 
According to the packaging of electron devices, 

such as radio receiving and transmitting tubes, 
cathode ray tubes, etc., as well as incandescent 
lamps, it is common practice to have such fragile 
articles supported within some form of a paper 
receptacle, the supporting means varying with 
the type of device as well as the form of container 
used. 
Irrespective of the type of device, the packaging 

thereof must be of such a nature that the device 
is securely suspended within the carton so as not 
to engage or contact the side walls or ends thereof. 
At the same time it is necessary to provide a cer 
tain degree of resiliency capable of absorbing 
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ordinary shocks and jars which the device is sub 
ject to in transit or under dispensing conditions. 
In attempting to meet these requirements various 
types of packaging material are presently in use. 
but they are not generally characterized by sim 
plicity of construction. The number and com 
plexity of parts not only increase the cost of the 
materials used, but also the labor involved in assembling the parts during packaging. 

It is an object of the present invention to pro 
vide a simple and inexpensive carton preferably 
consisting of an outside container having an inner 
filler member designed to suspend the device free 
from the side walls and ends of the carton. 
Another object is to provide a carton having 
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an inner filler stamped from a single blank piece 
of packing material, which blank is suitably 
Scored for folding purposes to provide corners, 
spacing sections, and supporting portions, some of 
which have reinforcing means, so that the pack 
aged article may be firmly suspended in a resilient 
manner. . . . 
A special object of the invention is the provi 

sion of a carton embodying an outer container 
and an inner filler, the latter having die-cut open 
ings or apertures so related to each other that 
the tube is held in axial alignment with the 
carton. 
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A special feature of construction of the inven 
tion is the provision of die-cut apertures which 
are adapted to accommodate a tube device hav 
ing different diameters, such as a cathode ray 
tube, and designed to lock the tube in axial align 
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ment with the carton but out of contact there with except at the points of support afforded by 
the tube engaging the apertures. This feature 
of construction involves the provision of aper 55 

tures having different geometrical shapes so as 
to afford the proper supporting contact with the 
contour of the envelope of the device at its point of support. 
Other objects will manifest themselves as the 

description proceeds. " : - 
Referring to the accompanying drawings: 
Fig. 1 is a vertical cross-sectional view of a 

completely assembled package embodying the in 
vention as applied to a carton's designed for a 
cathode ray tube, the tube being shown in eleva tion; 

Fig. 2 is a perspective view, partly in section, 
showing the assembled or folded inner filler 
member; . . . . . . . . . . 

Fig. 3 is an extended view or development of 
the inner filler member; W 

Fig. 4 is a view similar to Fig. 2, showing a 
modification of the filler member; " 

Fig. 5 is a perspective view, partly in section 
with certain parts broken away to more clearly 
illustrate the construction; . 

Fig. 6 is a diagram showing the resolution of 
the bending moment of different points of sup 
port of the tube; and . " 

Fig. 7 is a diagram showing theoretically the 
supporting points of a cathode ray tube and the 
relationship of the supporting sections compris 
ing the inner filler member. 

Although, as mentioned above, my carton is 
adaptable to the packaging of different types of 
fragile electrical devices, I have chosen to illus 
trate the invention as applied to a cathode ray 
tube. As is well known, this type of tube has 
considerable variation in bulb structures respect 
ing length, contour and size of a given bulb. It 
is, therefore, more of a problem to provide a sim 
ple inner filler member which may be character 
ized by standard construction, yet, at the same 
time, capable of modification to accommodate 
readily such variations in bulb structures. These 
features will become manifest by reference to the accompanying drawings. 
The carton illustrated, particularly in Figs. 1 

to 3, may comprise an outer container having 
side walls 2 and cut-out closing end flaps 3, the 
general contour of the container being tubular. 
An inner supporting filler member referred to 
generally by the reference character 4 is of a 
telescopic form and may comprise a one-piece 
blank 5 of paperboard, such as corrugated board. 
The blank 5 is provided with score lines 6, which 
form corners in bending and the spacing of the 
score lines 6 are such as to form sections having 
different functions. For example, section 7 com 

  

  



2 
prises a supporting side wall extending substan 
tially the full length of the container . It is, of 
Course, appreciated that the width of the blank 5 
is Substantially equal to one of the inside dimen 
Sions of the outer container, which is customarily 
Square in croSS Section. Regardless of the cross 
Sectional shape of the container , the various 
Sections, formed by folding the blank 5 along the 
Score lines, are equal in length of the design of 
the carton, with respect to the geometry of the 
article packaged. 
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Succeeding the Supporting wall T is a transverse. 
Supporting platform 8 provided with a circular 
aperture 9, the center of which coincides with the 
longitudinal axis of the container f. Following 
the platform 8 is a spacing member . It will 
be observed that the width of the transverse sup 
porting platform 8 is the same as the inner width: 
of the container and when the spacing section 

is folded along its upper score line, it depends 
downwardly a distance sufficient to afford proper 
Spacing for the succeeding, section 2 which con 
stitutes an oblique or diagonal portion. Theo 
retically, the angle of inclination of the diagonal, 
member 2 should be 45 degrees or slightly there 
under, as will be explained in a theoretical dis 
cuSSion to follow. The diagonal section 2 has an 
oblong or elliptical shaped aperture f3. It will be 
noted that the minor axis of the elliptical aper 
ture corresponds to the diameter of the neck of 
the Cathode ray tube: 4; and the apertures. 9. and 
3 have a common axis when the filler member 
4 is telescoped within the container . . : In order to strengthen the transverse support 
ing member 8, each of the outer edges thereof is 
provided with a wing 15, adapted to fold upward. 
ly So as to form a reinforcing strut member. For 
the same reason, i. e., to afford reinforcement, 
the diagonal section 2 is similarly provided with 
Strut members 0, adapted to fold downwardly. at 
To augment the reinforcing effect of the Wing 
members 0, the top edges, thereof are cut on an 
angle so as to abut against the inner side wall 
of the container i. (See Fig.1.). The inclina 
tion of the diagonal section: 2 is preferably such 
that the lower end thereof engages: the opposite 
Supporting. Wall T of the filler 4, at a point, so as 
to reduce the bending moment of the central sec 
tion of the tube to a minimum. between its Sup 
ports. This feature will be presently explained 
theoretically. 
Succeeding the diagonal section 2, is another 

spacing section f6. The width of this spacing 
section is such that when it is folded along its 
Score lines, it will produce a corner for a trans 
verse section f7, which corner rests on the: bot 
tom of the container. , thus giving support to 
the Superstructure, and is held from displacement 
by the free end of the transverse, section iT ex 
tending to the opposite side wall of the con 
tainer . - 
Although one skilled in the art could, by a more 

or less simple cut and try method, determine 
the desirable width of the spacing members 
and 6, and also the optimum inclination of the 
diagonal member 2, theoretically, these factors 
may be determined roughly by a simple mathe 
matical calculation or analysis. In other words, 
it is desirable to know approximately the cor 
rect location of the elliptical aperture relative to 
the tube 4, and also relative to the container , 
and the best angle under which this. Support 
Should be set. 
For simplicity of calculation, we may assume 

to support a tube cylindrical in shape and having 
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its Weight equally distributed. The two points of . 
Suspension of the tube is the circular aperture 9 
and the elliptical or oblong aperture 3. The 
bending moment of the center portion of the tube 
4, i. e., the portion between these two support 
ing points, reaches a maximum at the center. 
This maximum should be kept as low as possible. 
Fig. 6 shows diagrammatically the bending mo 
ment as a function of its:location. The central 
portion of this diagram has the shape of a parab 
Ola 8 reaching its maximum value at the cen 
ter of the tube. This maximum bending mo 
ment is equal to 

W(3-3 . . . . . 4 V2 

W is the weight of the supported tube, l is the 
length of the tube and c is the distance of the 
Support from each end of the tube. 

It will be noted that the two outer sections, 
those extending beyond-the-supports have a bend 
ing moment. Which reaches its maximum at the 
point of support. The diagram of the bending 
moment of this section is also shaped like a para 
bola. 9. Increasing the bending moment at the 
point of Support is decreasing. the bending mo 
ment, at the center. and vice versa. Both bend 
ing moments will be the smallest, if they are 
equal to each other. Setting these two bending 
moments equal, we can find the ratio between c. 
We now have some points in order to discuss 

the...bending problem generally involved. Of 
course, a cathode ray tube is never entirely cy 
lindrical and obviously, its weight. distribution is 
not the one of our theoretical assumption, but 
one can readily see that the supports have to 
be: located rather close to the ends of the tube. 
As the base section is definitely heavier than the 
upper tubular section of a cathode, ray tube, it 
will be necessary, to make c even smaller than 
one-fifth of the totallength. 
The wide differences between the shape of 

various types of cathode ray tubes, makes it im 
possible to calculate, generally, more accurately 
how and where the supporting points for the tube 
should be placed, but it is obvious that in those 
tubes in which the portion supported near the 
screen is cylindrical, the lower down, the trans 
verse supporting section should be located, from 
the Screen, because otherwise up to the point. 
where the tube becomes conical in shape, there 
is little if any weight carried by the transverse 
Supporting platform. It is also obvious that the 
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diagonal section f2 should be spaced low enough 
that the oblong or elliptical aperture 3, therein 
engages the straight, portion of the neck of the 
tube, i.e., below the conical section. 

Fig. 7 illustrates. Somewhat graphically, the 
theoretical positioning of the tube as explained 
above. Variations thereof will be produced by 
variations in the contour of the tube suspended 
between its points of support. 
A simplified modification of the supporting 

filler member 4, is shown in Fig. 4. In this figure, 
it will be observed that the blank 5 from which 
the filler is formed, does not have any spacing 
member, and also, the angle at which the diag 
onal section 2 is inclined, is substantially above 
45 degrees. However, I have found that this sim 
plified filler is quite satisfactory for the packag 
ing of small cathode ray tubes, i.e., the weight 
and over-all length of a small size cathode ray 
tube is such that it may be safely packed by using 
this form of a filler. 
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To those familiar with the packing of cathode ray tubes, it will be appreciated that the prongs 
at the base of the tube should at all times be out 
of contact with the bottom of the carton because 
when the prongs do come in contact with the 
bottom, the glass seal surrounding the collar por 
tion of the base is very apt to become cracked, and 
even miniature cracks, in a comparative short 
time, admit air which causes early failure of the 
tube. To protect the top or screenportion of the 
tube 4, as well as assist in holding it firmly in 
place, a suitable packing material may be in 
serted, preferably in the form of a layer and char 
acterized by its resiliency. An example of such 
a material is sold under the trade name of "Kim pack.' 

. 3 are folded over and held in place by a strip of 
adhesive material, as is customarily the practice. 
In the foregoing description, and in the claims, 

I have referred to the material from which the 
carton is made as "paperboard' and by this term, 
I mean to include, as generally. understood in the 
trade, all forms of board, such as chip, corru 
gated, and substitutes therefor, such as fibre. A 
choice or selection of the kind of paperboard em 
ployed will vary with the type of electrical device 
packaged as well as the size and Weight thereof. 
For example, in the case of incandescent electric 
lamps, a much lighter material may be employed 
than is required in the packing of large size cath 
ode ray tubes, and although I do not claim spe 
cifically any particular material, I wish it under 
stood that my invention in its broadest aspects 
contemplates the use of a variety of Suitable ma 
terial for the container and filler members. 

Modifications in the construction of my carton 
will suggest themselves to those skilled in the art, 

- but it is my intention to cover all such modifica 
tions as come within the Scope of the appended 
claims. 
What is claimed is: 
1. A carton for tubes and the like comprising 

an outer tubular member having side walls and 
cut-out closing end flaps, an inner member tele 
scoping within the outer member and consisting 
of a Scored blank adapted to form a Series of Sec 
tions when folded along the score lines, certain of 
said sections forming side walls and other sections 
forming Supporting means for the contained de 
Vice, one of said supporting sections being trans 
versely arranged and another diagonally arranged 
when the inner member is telescoped within the 
Outer member, said supporting sections extending 
substantially the inner width of the outer con 
tainer, apertures provided in said supporting 
transverse and diagonal sections respectively, said 
apertures being in axial alignment with the axis 
of the outer member and having different geo 
metrical shapes to provide the proper supporting 
contacts with the contour of the envelope of the 
device at its points of support, whereby a multi 
point suspension is provided for the device. 

2. A carton for tubes and the like comprising 
an outer container having side walls and cut-out 
closing end flaps, an inner Supporting filler con 
sisting of a scored blank adapted to form sections 
When folded along the score lines, one of said sec 
tions constituting a supporting wall substantially 
the length of the container, the adjacent wall con 
stituting an upper transverse supporting platform, 
another of said walls constituting a spacing means 
folded downwardly at right angle to the support 
ing platform, another wall being formed by di 
agonally folding the blank portion constituting 
the same so that the lower end thereof abuts 

3. 
against the supporting side wall, a second spacing 
member contiguous with the lower end of the 
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diagonal section and extending to the bottom of 
the outer container, and a folded end section for 
retaining the adjacent spacing section in engage 
ment with the supporting side wall portion, said 
supporting transverse and diagonal sections be ing provided with apertures, said apertures being 
in axial alignment with the axis of the outer 
member and having different geometrical shapes 
to provide the proper supporting contacts with 
the contour of the envelope of the device at its 

15 
To seal the carton, the closing end flaps 
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points of support. 
3. A carton for tubes and the like comprising 

an outer container member having side walls and 
cut-out closing end flaps, an inner supporting 
filler member of a telescopic form and consisting 
of a scored blank adapted to form a series of sec 
tions when folded along the score lines, one of said 
Sections constituting a supporting Wall and ex 
tending substantially the full length of the outer 
member when the filler member is telescoped 
therein, a second section adjacent to said wall 
Section constituting an upper transverse support 
ing platform, a third section constituting a spac 
ing member folded downwardly at substantially 
right angle to the supporting platform, a fourth 
section formed by diagonally folding the blank 
portion constituting the same so that the lower 
end thereof abuts against the supporting wall sec 
tion, a second spacing member contiguous with 
the lower end of the diagonal section and extend 
ing to the bottom of the outer container, a folded 
transverse section for retaining the adjacent spac 
ing Section in engagement with the opposing side 
wall portion, whereby the contained article is 
firmly held within the outer container when in 
Serted therein. 

4. The construction claimed in claim 3, wherein 
the inner filler member has die-cut apertures 
formed therein, One of Said apertures, being made 
in the transverse platform section of the filler, and 
another aperture being formed in the diagonal 
section, said apertures being in axial alignment 
and adapted to frictionally engage the contacting 
surfaces of the tube supported therebetween. 

5. The construction claimed in claim 3, where 
in the inner filler member has die-cut apertures, 
One of said apertures being circular and formed 
in the upper transverse platform section of the 
filler, and another of said apertures being ellipti 
cal and formed in the diagonal section, said aper 
tures being in axial alignment and adapted to 
frictioanlly engage the contacting surfaces of the 
tube supported therebetween. 

6. The construction claimed in claim 3, where 
in the Section constituting the transverse support 
ing platform and the diagonally folded section are 
each provided with laterally extending reinforc 
ing wing members. 

7. The construction claimed in claim 3, where 
in the relationship between the inclination of the 
diagonally folded section and the width of the 
Spacing members is such that an elliptical aper 
ture formed in the diagonal section is inclined.at 
an angle of approximately 45 degrees, and the 
axis of Said aperture is in alignment with the 
axis of a circular aperture formed in the trans 
verse supporting platform, the points of support 
afforded the contained article by said apertures 
being determined by substantially equalizing the 
bending moments at the points of suspension 
with the bending moment at the center of the Supported article, 

8. The construction claimed in claim 3, where 

  



4. 
in the inner filler member has die-cut apertures, 
one of said apertures being circular and formed 
in the upper transverse platform section of the 
filler, the diameter of the circular aperture cor 
responding to the diameter of an Optimum conical 
Section of the contained tube, and another of said 
apertures being elliptical and formed in the di 
agonal section of the filler, the minor axis of the 
elliptical aperture corresponding to the diameter 
of the neck of the tube, said apertures having a 
common axis. When the inner supporting filler is 
telescoped within the Outer container. - 

9. The construction claimed in claim 3, where 

2,377,602 
in the diagonally folded section is inclined at an 
angle of approximately 45 degrees to the axis of 
the router, container member, and the points of 
suspension of the contained article are consti 
tuted by an elliptical aperture formed in the di 
agonal section and a circular aperture formed in 
the upper transverse platform Section, the local 
tion of these points of Support being determined 
by substantially equalizing the bending moments 
thereof. With the bending moment at the center 
of the tube. PERRYBEDEN. 


